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Abstract 
 

The aim of this thesis was to develop and evaluate a mobile app-based mental health 

intervention for adolescents. This project took place across five phases. Phase 1 involved 

reviewing the youth mental health literature, which indicated that emotional self-awareness 

(ESA) and use of positive coping strategies were key protective factors in youth mental 

health that had potential to be targeted as part of youth mental health interventions. It also 

indicated that the existing evidence base pertaining to the use of mobile apps in youth mental 

health was poor. Phase 2 was a focus group study with young people aged 15-16 years 

(N=34, 40% female), assessing their needs from mental health mobile apps. Safety, 

engagement and functionality emerged as key factors that should be considered in the 

development of mobile app-based interventions for young people. Social interaction, 

awareness, accessibility, gender and young people in control were also identified as 

important. Findings from the focus groups informed Phase 3, which was the development of 

a mobile app-based intervention called ‘CopeSmart’, following established intervention 

development guidelines. Phase 4 was a small-scale feasibility study with 15-17 years olds 

(N=43, 88% female), who downloaded the CopeSmart app and used it over a one-week 

period and then completed self-report questionnaires pertaining to their experiences of using 

the app. Findings suggested that the app had potential as a feasible mental health 

intervention medium, with the majority of young people identifying it as at least somewhat 

useful and displaying a moderate level of engagement with it. Phase 5a was a large-scale 

effectiveness evaluation of the app using a cluster randomized controlled trial (RCT) 

methodology. Ten schools took part, randomized either to the intervention (N=6) or the 

control (N=4) condition. Participants were 15-18 year olds (Nintervention=385, Ncontrol=175; 62% 

female). Those in the intervention group downloaded the app and were encouraged to use it 

daily over a four-week period. The control group received no treatment. All participants 

completed questionnaires containing standardised measures of ESA, coping, distress, well-

being and help-seeking at pre-test, post-test and 8-10 week follow up. Linear regressions 

confirmed that higher levels of ESA and use of positive coping strategies predicted more 

positive well-being outcomes. Multilevel modeling, conducted on both an intention to treat 

and a per protocol basis, revealed no significant changes in intervention group over time 

compared to the control group, indicating the intervention was not effective. The app itself 

captured data pertaining to user engagement and recorded users responses to questions 

about their daily experience of problems, coping and mood states. These data were captured 

for 208 participants (64% female) and were analysed as part of Phase 5b. Overall findings 

from across the five phases provide important insights into the role of mobile apps in youth 

mental health and are discussed in relation to their theoretical and practical implications for 

future research and practice in this area.  
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Chapter 1 Thesis Overview 
 

1.1 Introduction  
 

At the beginning of 2016, searching the Apple App Store for the terms ‘mental health’, 

‘depression’ or ‘anxiety’ returned 608, 798 and 1,146 results respectively. In contrast a 

search of the terms “mobile app” in conjunction with ‘mental health’, ‘depression’ or ‘anxiety’ 

returned 15, 4 and 2 results respectively from the bibliographic database PsycInfo, and 8, 5, 

and 3 results respectively from the PubMed database1. These simple searches illustrate the 

stark disparity that exists between the number of mental health apps that are available to the 

general public, and the actual empirical evidence base behind them.   

 

Over the past number of years there has been increasing demand for the robust evaluation 

of mobile technologies in mental health, involving both acceptability and usability evaluations 

as well as longer-term randomised controlled trials (Proudfoot, 2013). This thesis addresses 

those demands by describing a five phase research project that involved developing a mobile 

app which aimed to foster positive mental health in adolescents, and evaluating its 

effectiveness using a cluster randomized controlled trial (RCT) methodology (see Figure 1.1). 

 
 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
1 Searches conducted 27/01/2016 
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Figure 1.1. Main phases of the research project 

 

Development and evaluation of the intervention followed revised Medical Research Council 

(MRC) guidelines (Craig et al., 2008), beginning with a review of the evidence and 

identification of theory (Phase 1), presented in Chapters 2 and 3 of the thesis. Chapter 2 

discusses the literature pertaining to youth mental health. The evidence base for protective 

factors in youth mental health is discussed with a view to outlining their utility as mechanisms 

to target in an intervention context.  A specific focus is placed on emotional self-awareness 

(ESA), including discussion of Mayer and Gaschke’s (1988) three-stage information 

processing model linking ESA, emotional regulation and well-being, and a systematic 

approach is taken to reviewing the literature on ESA and mental health outcomes. A focus is 

also placed on positive coping behaviours as key protective factors in youth mental health 

and the theoretical distinction in the literature between lower order and higher order coping 

categories is presented.  Chapter 3 of the thesis discusses the literature relating to the use of 

mobile technology in mental health and a systematic approach is taken to reviewing studies 

evaluating the use of mobile apps as platforms for the delivery of mental health interventions. 

Limitations of the current research base in this area are highlighted. 

 

The literature reviewed as part of Phase 1, helped inform Phases 2 and 3 of the research 

project, which are described in Chapter 4. These phases involved the design and 

development of an app-based intervention, which included a series of focus groups 
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conducted with young people (N=34) to explore their needs from mental health mobile apps. 

This chapter illustrates the temporal overlap between Phases 2 and 3 of the project, which 

ensured young people were consulted at a time where they could provide unbiased views on 

the use of mobile technology in mental health and also give feedback on the app concept 

developed by the research team (comprising the author and her two supervisors). Young 

peoples’ feedback informed refinement of the concept and development of an online 

prototype, following Matthews, Doherty, Coyle and Sharry’s (2008) guidelines on designing 

mobile apps for use as part of mental health interventions. The services of industry-based 

app developers were sought, who adapted the prototype into a working app that could be 

downloaded onto smartphone devices.  

 

Chapter 5 describes Phase 4 of the project. In line with MRC guidelines, this was an 

evaluation of the feasibility of the app as a mental health tool for use with young people, 

conducted with a small sample of adolescents (N=43).  Chapter 6 describes the methodology 

and results of Phase 5a; a larger scale cluster randomized controlled trial (RCT) testing the 

effectiveness of the app as a tool for promoting positive mental health in a school-based 

sample of young people (N=560). The app also captured real-time data from young people 

(N=208), pertaining to their daily experience of problems, coping and mood, a method of 

data collection is known as ‘Ecological Momentary Assessment’ (EMA) or ‘experience 

sampling’ (Abbot, Uink, Modecki, & Barber, 2015; Shiffman, Stone, & Hufford, 2008). 

Analyses of the data collected by the app (Phase 5b) are presented in Chapter 7 and 

discussed in relation to the utility of mobile apps as a method of EMA data collection with 

young people.  Finally, Chapter 8 concludes the thesis by reviewing the findings from across 

the five phases and discussing their theoretical and practical implications for future practice 

and research.  

 

1.2 Aims 
 

The primary aims of the thesis were as follows: 

 

1. To review the literature pertaining to youth mental health and the use of mobile 

technologies as platforms for the delivery of mental health interventions 

2. To assess young peoples’ needs from mental health mobile apps 

3. To develop a mobile app-based mental health intervention for young people 

4. To explore the feasibility of implementing this intervention in an adolescent sample 

5. To evaluate the effectiveness of this intervention in: 

a. Improving emotional self-awareness, 

b. Increasing the use of positive coping strategies, 
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c. Decreasing symptoms of distress, 

d. Improving feelings of well-being, and 

e. Increasing help-seeking intentions 

6. To explore the utility of a mobile app as a means of ecological momentary 

assessment (EMA) with young people 

 

1.3 Unique Contribution to Knowledge 
 

The unique contributions of this thesis to the literature are as follows: 

 

(i) It takes a systematic approach to identifying the limitations of studies that have 

been conducted evaluating the use of mobile apps in mental health to date. 

(ii) It presents an in-depth analysis of young people’s needs from mental health 

mobile apps using a qualitative methodology. 

(iii) It describes the development of a mobile app-based mental health intervention, 

based on existing theory and evidence and in consultation with end-users 

(adolescents).  

(iv) It describes a large-scale evaluation of the effectiveness of a mobile app-based 

mental health intervention in a general sample of adolescents, using an RCT 

methodology. 

(v) It explores the use of a mobile app as a method of ecological momentary 

assessment (EMA) of problems, coping and mood states in a sample of Irish 

adolescents.  
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Chapter 2 Adolescent Mental Health 

 

2.1 Overview  

!
This chapter examines the salience of adolescence as a period for the development of 

mental health difficulties and discusses approaches to mental health promotion, prevention, 

and early intervention. The role of risk and protective factors in youth mental health is 

addressed. A particular focus is placed on emotional self-awareness (ESA) and coping 

behaviours as key protective factors against the development of mental health problems. 

Specifically, a systematic approach is taken to reviewing the literature linking ESA and 

mental health outcomes. Additionally, theoretical and empirical approaches to categorising 

coping strategies are presented, and their links to adolescent mental health outcomes are 

discussed.  

 

2.2 Youth Mental Health   

!
Adolescence is considered to be the period that falls between 10 and 18 years of age (Arnett 

& Hughes, 2012). It has consistently been identified as a critical time for the development of 

mental health difficulties (Avenevoli, 2008; Kessler et al., 2005), with mental health disorders 

affecting approximately 20% of adolescents in the developed world (Merikangas et al., 2010; 

Patel, Flisher, Hetrick, & McGorry, 2007). In an Irish context, the My World Survey (a national 

survey of youth mental health), has indicated high levels of depressive symptoms among 

young people (Dooley & Fitzgerald, 2012; Dooley, Fitzgerald, & Giollabhui, 2015) and it is 

estimated that at any given time one in five young people in Ireland are experiencing some 

form of serious emotional distress (Irish College of Psychiatrists, 2005).  

 

Two distinct developmental stages can be identified in adolescence. Early adolescence 

begins around age 10 or 11 and lasts up until approximately 14 years of age. This stage 

marks a period of dramatic change for young people, both physically and socially, with the 

onset of puberty, a desire for increased autonomy and the transition from primary to second 

level education (Eccles, 1999). During this period we begin to see a rise in the prevalence of 

mental health difficulties in the population (Dooley & Fitzgerald, 2012; Lewinsohn, Rohde, & 

Seeley, 1998; Merikangas et al., 2010). Mid to late adolescence is the period that begins at 

approximately 14 or 15 years and lasts until around 18 years of age (Hankin et al., 1998). It 

is during this latter half of adolescence that we see a clear, more dramatic rise in the level of 

mental health difficulties prevalent among young people, in particular mood and substance 
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use disorders (Costello, Mustillo, Erkanli, Keeler, & Angold, 2003; Dooley & Fitzgerald, 2012; 

Hankin et al., 1998; Lewinsohn et al., 1998; Merikangas et al., 2010). In addition, there is 

also a well-documented interaction between the increase in prevalence of mood disorders 

with age and the gender of the adolescent; for example, gender differences in depressive 

symptoms begin to emerge in early adolescence, however, it is during mid-late adolescence 

that this difference becomes significantly pronounced, with females consistently reporting 

higher levels of depressive symptoms than males (Dooley & Fitzgerald, 2012; Fergusson & 

Horwood, 2001; Hankin et al., 1998; Saluja et al., 2004). 

 

The elevated presence of mental health difficulties during adolescence has long-term 

consequences, both at an individual and at a societal level. At an individual level, mental 

health difficulties in adolescence have been linked to a range of negative outcomes in 

adulthood including an increased likelihood of experiencing further mental health problems 

(Fergusson, Horwood, Ridder, & Beautrais, 2005; Johnson, Cohen, Kasen, & Brook, 2002; 

Naicker, Galambos, Zeng, Senthilselvan, & Colman, 2013), illicit substance use (Woodward 

& Fergusson, 2001), educational underachievement (Woodward & Fergusson, 2001), poorer 

physical health (Chen et al., 2006; Johnson et al., 2002; Naicker et al., 2013), poorer quality 

of relationships (Chen et al., 2006), more negative well-being (Chen et al., 2006) and a 

generally poorer quality of life (Chen et al., 2006). As well as impacting on the individual, 

adolescent mental health difficulties are often also reported as burdensome at a family level, 

both economically and emotionally (Angold et al., 1998; Houtrow & Okumura, 2011; Sawyer 

et al., 2001). Furthermore, at a societal level, there is a significant economic cost associated 

with adolescent mental health difficulties, with the long-term economic burden of adolescent 

mental ill health to Irish society estimated at over €3 billion, unless steps are taken to 

address this issue (Clayton & Illback, 2013).  

 

There is increasing evidence to suggest the importance of intervening early with adolescents 

in order to reduce severity of symptoms, prevent onset of further difficulties and generally 

improve outcomes for the individual (McGorry, Purcell, Goldstone, & Amminger, 2011). Over 

the past decade, there has also been an increased emphasis on the importance of such 

interventions being evidence-based (Craig et al., 2008), i.e. informed by a body of knowledge 

pertaining to how these services are delivered and their impact on outcomes for adolescents 

and their families (Hoagwood, Burns, Kiser, Ringeisen, & Schoenwald, 2001). Rigorous 

research exploring approaches to addressing adolescent mental health problems is essential 

in order to develop this evidence base and advance our understanding of how to improve the 

mental health of young people.  
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2.3 Mental Health Promotion, Prevention and Early Intervention  
!
The World Health Organisation defines mental health, not just as the absence of a mental 

health disorder, but as 

 

”...a state of well-being in which every individual realizes his or her own potential, can cope 

with the normal stresses of life, can work productively and fruitfully, and is able to make a 

contribution to her or his community.” (World Health Organisation, 2014, para. 2) 

 

Thus, approaches to tackling the issue of youth mental health need to go beyond the 

prevention and treatment of symptoms of mental health disorders, and consider ways to 

maximise well-being in young people’s lives.   

 

The Australian Commonwealth Department of Health and Aged Care (2000) present a 

conceptual framework for approaches to mental health, which distinguishes between early 

intervention, prevention and mental health promotion. Prevention refers to approaches 

implemented in order to prevent the onset of a mental health problem. These are 

programmes that reduce the incidences of mental health problems in later life or that reduce 

the ‘progression, escalation or continuation’ of a problem (Toumbourou, Olsson, Williams, & 

Hallam, 2013), p.38). Early intervention refers to programmes that specifically target people 

who are displaying early signs and symptoms of a mental health problem or disorder. It aims 

to prevent the progression of symptoms into a diagnosable disorder and to reduce the 

negative impact of the problem on the person’s life.  

 

Mental health promotion refers to any steps taken to maximise mental health and well-being 

in a population and is focused on the general promotion of well-being rather than specifically 

on the prevention or treatment of illness. However, prevention and early intervention 

programmes often contain components of mental health promotion and the Commonwealth 

Department of Health and Aged Care (2000) highlight that in practice mental health 

interventions frequently fall within the boundaries of all three approaches. For example, a 

mental health promotion intervention that aims to increase general well-being, may also have 

the effect of reducing onset of mental health problems in the sample (prevention) and 

reducing distress in participants who are experiencing early symptoms of a disorder (early 

intervention).  

 

Within these approaches another distinction can be made between universal, selective and 

indicated programmes. Initially proposed by Gordon (1983) in relation to general disease 

prevention, this system was applied specifically to mental health prevention by Mrazek and 

Haggerty (1994) and contextualized by the Commonwealth Department of Health and Aged 
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Care (2000) within the mental health promotion, prevention and early intervention framework 

(see Figure 2.1). This system defines universal programmes as those that are administered 

to everyone in the general population. Selected programmes are those that target members 

of a population who may be more likely to be affected by mental health difficulties, e.g. due to 

characteristics such as age or family history. Indicated programmes are those that target 

individuals who display characteristics indicating they are at a high risk of developing a 

mental health condition e.g. who are displaying early symptoms of a mental health disorder. 

As universal and selected programmes are targeted at those who are not specifically 

experiencing signs and symptoms of mental health difficulties, they generally fall under the 

categories of prevention and mental health promotion. In contrast, as indicated programmes 

target individual displaying detectable signs or symptoms of difficulty, they fall under the 

categories of prevention and early intervention.  

 

 

 

Figure 2.1. The spectrum of interventions for mental health problems and mental disorders.  

Adapted from ‘Promotion, Prevention and Early Intervention for Mental Health: A Monograph’ 

(Commonwealth Department of Health and Aged Care, 2000) 

!
2.4 Risk and Protective Factors 
!
An important focus across youth mental health promotion, prevention and early intervention 

is the role of risk and protective factors (Dooley & Fitzgerald, 2012). Risk factors are 

characteristics that make it more likely for an individual to experience a specific health or 

social problem (Toumbourou et al., 2013). In contrast, protective factors are those that either 

act in the opposite way to risk factors by making it more likely for an individual to experience 
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a positive outcome - known as ‘direct protective’ factors or ‘promotive‘ factors; (Gutman, 

Sameroff, & Eccles, 2002; Lösel & Farrington, 2012) - or that modify the effect of risk factors 

to reduce the likelihood of an individual subsequently experiencing a particular problem - 

known as ‘buffering protective’ factors; (Lösel & Farrington, 2012; Rutter, 1985; Toumbourou 

et al., 2013). Risk and protective factors may be socio-demographic characteristics such as 

gender (Rutter, 1985), psychosocial characteristics such as self-esteem (Dooley et al., 2015) 

or specific behaviours in which an individual engages such as substance use (Saluja et al., 

2004).  

 

In the past, the primary focus of mental health research sat within a medical model which 

placed an emphasis on studying psychopathology and identifying risk factors for the 

development of mental illnesses (Gable & Haidt, 2005; Park, 2004; Seligman & 

Csikszentmihalyi, 2000; Toumbourou et al., 2013). Correspondingly, a multitude of risk 

factors for adolescent mental health difficulties have been consistently identified in the 

literature. For example, socio-demographic risk factors include lower socioeconomic status 

(Costello, Swendsen, Rose, & Dierker, 2008; Denny, Fleming, Clark, & Wall, 2004; Wille, 

Bettge, Ravens-Sieberer, & Group, 2008), female gender (Bond, Toumbourou, Thomas, 

Catalano, & Patton, 2005; Denny et al., 2004; Dooley et al., 2015; Klasen et al., 2015), a 

non-intact family structure2 (Bond et al., 2005; Dooley et al., 2015; Wille et al., 2008), having 

a parent with a mental health difficulty (Dooley et al., 2015; Klasen et al., 2015), experience 

of sexual or physical abuse (Chandy, Blum, & Resnick, 1996; Fergusson & Horwood, 2001; 

Wille et al., 2008) or involvement in bullying, either as a perpetrator or victim (Cotter, Wu, & 

Smokowski, 2015; Denny et al., 2004; Klasen et al., 2015; Saluja et al., 2004).  

 

Psychosocial risk factors include anger (Dooley et al., 2015), body dissatisfaction (Dooley et 

al., 2015), poor family functioning (Bond et al., 2005; Rae-Grant, Thomas, Offord, & Boyle, 

1989; Wille et al., 2008), parental criticism (Dooley et al., 2015), parental conflict (Cotter et 

al., 2015), recent break-up of a romantic relationship (Dooley et al., 2015) and low social 

support (Wille et al., 2008). Behavioural risk factors include alcohol consumption (Bond et al., 

2005; Costello et al., 2008; Saluja et al., 2004), substances use (Bond et al., 2005; Costello 

et al., 2008; Dooley et al., 2015; Saluja et al., 2004) and participation in antisocial or 

delinquent behaviour (Dumont & Provost, 1999). Evidence suggests these risk factors have a 

cumulative effect, whereby the more risk factors present for an individual, the more likely 

they are to develop a mental health disorder (Bond et al., 2005; Wille et al., 2008).  

 

While an understanding of these risk factors is important in order to prioritise high-risk 

individuals for early intervention, more recent trends have seen a shift away from this focus, 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
2 A ‘non-intact family structure’ refers to any family structure other than two co-habiting biological parents. 
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towards a positive psychology approach. This approach positions itself as moving away from 

the historical emphasis on studying risk factors pertaining to mental illness and ‘what goes 

wrong in individuals’ (Gable & Haidt, 2005). It focuses instead on positive aspects of human 

experiences as buffers against problems, stressors and disorders (Gable & Haidt, 2005; 

Seligman & Csikszentmihalyi, 2000) and on characteristics and processes that contribute to 

optimal functioning and well-being. In terms of youth mental health, it places an emphasis on 

examining protective characteristics that promote resilience in young people (Seligman & 

Csikszentmihalyi, 2000). The term resilience is seen abundantly in positive psychology 

literature, and is generally considered as the achievement of positive outcomes in spite of 

challenges and risk factors faced as part of the developmental process (Fergus & 

Zimmerman, 2005; Luthar, Cicchetti, & Becker, 2000; Masten, 2001). Thus, as Seligman and 

Csikszentmihalyi (2000) argue, prevention and early intervention programmes should focus 

on fostering protective factors (both direct and buffering), in order to promote resilience in 

young people as they navigate their way through this vulnerable developmental period.  

 

While socio-demographic protective factors such as younger age (Dooley et al., 2015) and 

two-parent family structure (Costello et al., 2008; Dooley et al., 2015) are generally fixed 

constructs, psychosocial and behavioural protective factors are more flexible characteristics 

that have potential to be targeted for change as part of prevention and early intervention 

programmes. Such factors include school connectedness (Costello et al., 2008; Dooley et al., 

2015), social connectedness and support (Costello et al., 2008; Denny et al., 2004; Dooley et 

al., 2015; Jose, Ryan, & Pryor, 2012; Lee & Williams, 2013; Malaquias, Crespo, & Francisco, 

2015; Williams & Galliher, 2006), parent connectedness and support (Costello et al., 2008; 

Cotter et al., 2015), positive family climate (Denny et al., 2004; Klasen et al., 2015), 

availability of a supportive adult or confidant (Dooley et al., 2015; Rae-Grant et al., 1989), 

seeking professional help (Rickwood, Deane, Wilson, & Ciarrochi, 2005; Sears, 2004), 

talking informally about problems (Brown, Teufel, Birch, & Kancherla, 2006; Piko & 

Fitzpatrick, 2003; Schraedley, Gotlib, & Hayward, 1999), engagement in physical activity 

(Biddle & Asare, 2011; Carter, Dellucci, Turek, & Mir, 2015; Hallal, Victora, Azevedo, & 

Wells, 2006; Paluska & Schwenk, 2000), getting adequate sleep (Shochat, Cohen-Zion, & 

Tzischinsky, 2014), satisfaction with life and health (Dooley et al., 2015; Wille et al., 2008), 

optimism (Dooley et al., 2015; Wille et al., 2008), self-esteem (Carter, Dellucci, et al., 2015; 

Costello et al., 2008; Dumont & Provost, 1999), self-efficacy (Klasen et al., 2015) and self-

concept (Wille et al., 2008).  

 

Although the literature has identified an array of protective factors in youth mental health, this 

thesis focuses on two specific protective factors, which are emotional self-awareness 

(Fernandez-Berrocal, Alcaide, Extremera, & Pizarro, 2006; Ghorbani, Bing, Watson, Davison, 
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& Mack, 2002; Killian, 2012) and the use of positive coping strategies3 (Krattenmacher et al., 

2013; Li, DiGiuseppe, & Froh, 2006; Piko, 2001; Wright, Banerjee, Hoek, Rieffe, & Novin, 

2010). The rationale for focusing specifically on these protective factors was firstly, because 

they represent two of the most frequently targeted mechanisms in mobile app-based mental 

health interventions (see Chapter 3, Section 3.3.3.3), which is the topic under evaluation in 

the present thesis. Additionally, two key studies were integral in informing the selection of 

these factors. Firstly, Kauer et al.’s (2012) trial with Australian adolescents illustrated that 

increases in emotional self-awareness were associated with decreases in depression. This 

was a key study in informing the present thesis because, as of March 2016, it was the only 

published randomized controlled trial examining the efficacy of a mobile app-based 

intervention with adolescents (discussed further in Chapter 3, Section 3.3.2). Secondly, the 

My World Survey (Dooley & Fitzgerald, 2012), identified coping strategies as key correlates 

of mental health outcomes in young people (O'Connor, Dooley, & Fitzgerald, 2015). This was 

an important study in terms of identifying which protective factors to target in the present 

sample, as it was the first nationally representative survey of risk and protective factors in 

youth mental health in Ireland. A more detailed discussion of the evidence base for each of 

these two protective factors is presented throughout the remainder of the chapter. 

 

2.5 Emotional Self-Awareness  
 

2.5.1 Defining emotional self-awareness. 

Emotional self-awareness (ESA) refers to ‘knowing how one feels’ in a situation or context 

i.e. the ability to recognise and identify emotions in one’s self as they occur (Goleman, 1995, 

1999, 2001; Matthews, Zeidner, & Roberts, 2002). It is considered a fundamental emotional 

competence on which other emotional competencies are built. It is recognised as a keystone 

of the broader concept of emotional intelligence, which pertains to the ability to perceive and 

identify emotions both in the self and in others, as well as to manage emotional information in 

order to motivate oneself and handle interpersonal relationships (Goleman, 1995; Killian, 

2012). Emotional intelligence is linked to more positive mental health outcomes in 

adolescence including lower levels of depression (Davis & Humphrey, 2012a; Fernandez-

Berrocal et al., 2006) and anxiety (Ciarrochi, Chan, & Bajgar, 2001; Fernandez-Berrocal et 

al., 2006). 

 

In terms of ESA specifically, this is a term that is frequently seen in organisational 

psychology in relation to workplace performance (Goleman, 1999, 2001). Recently it has also 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
3 While emotional self-awareness and positive coping strategies can be conceptualised as either direct protective 
factors or buffering protective factors (as described at the beginning of Section 2.4), in the context of the present 
thesis, they are studied as direct protective factors. 
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been increasingly studied in relation to mental health outcomes, with evidence to suggest it 

may have a role as a protective factor against the development of mental health difficulties. 

For example, being able to recognise what one is feeling has been associated with lower 

levels of depression and negative affect in adolescents and young adults (Fernandez-

Berrocal et al., 2006; Ghorbani et al., 2002; Killian, 2012), as well as quicker recovery from 

negative mood states (Salovey, Mayer, Goldman, Turvey, & Palfai, 1995). Furthermore, ESA 

has been found to significantly predict resilience in adults who have experienced stressful life 

events (Armstrong, Galligan, & Critchley, 2011). 

 

Theory proposes that ESA plays an important role in well-being by facilitating emotional 

regulation (i.e. the ability to modify or maintain one’s mood), as people must be able to attend 

to their emotions and identify what they are feeling in order to make an appropriate decision 

as to how to deal with that emotion (Boden & Thompson, 2015; Lischetzke & Eid, 2003; 

McFarland, Buehler, von Rüti, Nguyen, & Alvaro, 2007). For example, awareness of positive 

mood can lead to heightened enjoyment of that mood and an attempt by the individual to 

maintain contextual factors that promote that affective state. Recognition of negative mood 

on the other hand, is the first step in allowing individuals to decide to make attempts to 

change their affective state (Lischetzke & Eid, 2003).  

 

Mayer and Gaschke (1988) proposed a three-stage information processing model 

operationalising the link between ESA and emotional regulation. They conceptualise ESA as 

a ‘meta-experience of mood’ i.e. the experience of mood on a reflective level. Their model 

considers this reflective experience as part of a regulatory process and postulates that mood 

related cognitions can be grouped into three broad domains; cognitions that monitor mood 

(e.g. “I know exactly how I’m feeling”), which lead to cognitions that evaluate mood (“e.g. I’m 

ashamed of how I’m feeling”), which lead to cognitions to try to maintain or change mood 

(e.g. “I’m thinking good thoughts to cheer myself up”). Salovey et al. (1995) found support for 

this model through the development of the Trait Meta-Mood Scale (TMMS) using factor 

analysis of 48 items pertaining to emotional cognitions. They identified a three factor solution 

mapping onto Mayer and Gaschke’s (1988) domains, which they labeled ‘Attention to 

Feelings’ (cognitions that monitor mood), ‘Clarity of Feelings’ (cognitions that evaluate mood) 

and ‘Mood Repair’ (cognitions to maintain or change mood). These factors have 

subsequently upheld in confirmatory factor analysis (Ghorbani et al., 2002). Within this 

framework, the first two domains pertain to ESA (awareness and identification of emotional 

information), which leads to the third domain of emotional regulation.  
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This model implies that individuals who are more open to acknowledging what they are 

feeling are better able to identify and respond to early symptoms of distress across different 

situational contexts, and can thus deploy coping mechanisms early and effectively to 

modulate their reaction to stressful events (Armstrong et al., 2011; Morris et al., 2010). For 

example, in individuals who experience chronic anxiety, a higher level of ESA permits them 

to identify the early emotional cues that are likely to trigger a worry-anxiety cycle and then 

put into place methods such as relaxation techniques and challenging negative thoughts to 

prevent or modulate the worry spiral (Goleman, 1995). In contrast, those with low ESA may 

fail to respond to rising stress levels until they are experiencing severe symptoms (Armstrong 

et al., 2011). In line with this, deficits in ESA (a condition referred to as ‘alexithymia’ in which 

an individual has difficulty recognising and identifying feelings) have been associated with 

poor personal and emotional adjustment (Gans, Johnson, Krumrine, & Kerr, 2004) and 

higher levels of depression and anxiety (Ghorbani et al., 2002) in college students.   

 

2.5.2 Review of beneficial outcomes of ESA (up to January 2011). 

In order to develop a more comprehensive understanding of how attending to emotions 

affects general mental health and well-being, Kauer (2012) conducted a systematic review to 

explore dimensions of ESA which were linked to beneficial outcomes for participants. She 

identified 49 empirical studies that were published in or before January 2011, which referred 

to at least one beneficial outcome from ESA. However, in terms of inferring specific links 

between ESA and positive mental health, there were three critical limitations to this review. 

Firstly, in some studies mental health outcomes were not directly assessed, as a wide range 

of beneficial outcomes were included such as positive coping behaviour (Lysaker, Campbell, 

& Johannesen, 2005), physical health (Bower, Kemeny, Taylor, & Fahey, 1998) problems 

solving (Evans, Bowman, & Turnbull, 2005; Watkins & Baracaia, 2002; Watkins & Moulds, 

2005), and smoking cessation (Dijkstra & Brosschot, 2003). 

 

Secondly, some studies examined multi-faceted constructs, of which ESA was a sub-

component but did not directly test the link between ESA and mental health. For example, a 

number of studies examined the relationship between self-awareness constructs such as 

mindfulness (a general, non-evaluative awareness of thoughts, feelings and sensations 

occurring in the here and now), self-reflection and self-focused attention and found them to 

be linked to lower depression and anxiety and more positive well-being (Brown & Ryan, 

2003; Chambers, Lo, & Allen, 2008; Elliott & Coker, 2008; Jermann et al., 2009; Sanders & 

Lam, 2010; Takano & Tanno, 2010; Vassilopoulos, 2008; Watkins, 2004). However, within 

these constructs, these studies did not distinguish between different self-awareness domains 

(e.g. cognitive self-awareness, emotional self-awareness, physical self-awareness, 
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interpersonal self-awareness and general self-awareness), thus, it cannot be confidently 

inferred that the beneficial outcomes identified were linked specifically to ESA. Other studies 

(Crumlish et al., 2007; Kemp & Lambert, 1995; Yen et al., 2007) found that insight into 

diagnosed disorders (such as schizophrenia and bipolar disorder) was associated with more 

positive outcomes in patients. However, these studies did not distinguish between insight into 

emotion-based symptoms such as depressed mood and other insights such as recognition of 

psychotic symptoms or awareness of need for treatment, thus positive outcomes cannot be 

directly linked to insight into emotional symptoms specifically. Similarly, Segerstrom and her 

colleagues (2010; 2008; 2003) looked at different dimensions of repetitive thoughts and their 

relationships to well-being. While ESA formed a component of some of these repetitive 

thoughts, they included other components such as planning coping strategies, thus the effect 

of ESA specifically could not be determined in relation to outcomes. Finally, a number of 

studies found beneficial outcomes as a result of different types of emotion focused therapies 

and emotional expression interventions, in which ESA does play a role, but cannot be 

definitely established as the mechanism for change outcomes (Beckner, Howard, Vella, & 

Mohr, 2010; Donnelly & Murray, 1991; Lyubomirsky, Sousa, & Dickerhoof, 2006; Paivio, 

Jarry, Chagigiorgis, Hall, & Ralston, 2010; Pennebaker, Colder, & Sharp, 1990; van der 

Houwen, Schut, van den Bout, Stroebe, & Stroebe, 2010).  

 

Finally, an overly broad criterion for what constituted ESA was employed whereby constructs 

that incorporated any form of emotion-focused attention were included as representative of 

ESA. Thus, studies were included where ESA was identified as distancing oneself from 

emotion evoking experiences (Ayduk & Kross, 2010; Kross & Ayduk, 2008), excessive 

worrying (Belzer, D’Zurilla, & Maydeu-Olivares, 2002; Davey, 1993), reflecting on secrets 

(Kelly, Klusas, von Weiss, & Kenny, 2001), making meaning of experiences (Hayes, 

Beevers, Feldman, Laurenceau, & Perlman, 2005), problem analysis and planning effective 

coping strategies (Feldman & Hayes, 2005; Legerstee, Garnefski, Jellesma, Verhulst, & 

Utens, 2010), mental visualization (Pham & Taylor, 1999; Rivkin & Taylor, 1999), approaches 

to setting academic expectations (Cantor, Norem, Niedenthal, Langston, & Brower, 1987), 

and rumination (Ciesla & Roberts, 2007; Huffziger & Kuehner, 2009; Kuehner, Huffziger, & 

Liebsch, 2009; Lo, Ho, & Hollon, 2010; Moberly & Watkins, 2006; Treynor, Gonzalez, & 

Nolen-Hoeksema, 2003; Watkins, Moberly, & Moulds, 2008; Yamada, Nagayama, 

Tsutiyama, Kitamura, & Furukawa, 2003). 

 

While ESA may play a role in facilitating these competencies, Goleman (1995) cites 

University of New Hampshire psychologist John Mayer’s argument that recognition and 

identification of emotions (i.e. ESA), is distinct from actions taken to manage or act on 

emotional information. Under this categorisation, although the two constructs may be related, 
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actions such as self-distancing (Ayduk & Kross, 2010) or problem analysis (Feldman & 

Hayes, 2005) would not be considered as falling under the umbrella of what constitutes ESA. 

Similarly, emotional regulation processes such as rumination are not equivalent to ESA. 

Rumination involves perseverative repetitive thoughts pertaining to negative emotions and 

their causes and implications (Huffziger & Kuehner, 2009; Nolen-Hoeksema, 1991). It is 

generally considered a maladaptive process which prolongs negative emotional states 

(Huffziger & Kuehner, 2009; Mor & Winquist, 2002). Rumination directly contrasts with ESA 

in that it is associated with a sense that one’s feelings are confusing (McFarland et al., 2007) 

and is negatively associated with the ability to clearly identify emotional states (Lischetzke & 

Eid, 2003).  

 

Taking these factors into account and applying a stricter inclusion criteria that (1) defines 

ESA in line with previous work (Goleman, 1995, 1999, 2001; Matthews et al., 2002) as the 

recognition and identification of emotions in one’s self as they occur and (2) only includes 

studies which examine mental health outcomes in relation to ESA, revealed only three of 

Kauer’s 49 originally identified studies could be included. The first of these was Lyke (2009), 

who assessed insight into thoughts and feelings using the Self Reflection and Insight Scale 

(SRIS; Grant, Franklin, & Langford, 2002), of which recognition of emotions is a major 

component. They found greater insight was linked to higher levels of subjective happiness 

and satisfaction with life. Swinkels and Giuliano (1995) assessed self-identification and 

categorization of mood states across four studies and found it was associated with positive 

affect. Finally, Williams, Ciarrochi and Deane (2010) found that a difficulty identifying feelings 

was associated with higher levels of depression, stress and general mental health problems 

in police recruits, suggesting the importance of ESA for positive mental health.  

 

2.5.3 Review of beneficial outcomes of ESA (post January 2011). 

To expand on Kauer’s (2012) review and explore more recent studies pertaining to beneficial 

mental outcomes associated with ESA, the author of the present thesis adopted a systematic 

approach to reviewing peer-reviewed English articles published post January 2011. The 

scope of the present review was limited to two key bibliographic databases used by Kauer 

(PsycINFO and MEDLINE) and a similar combination of search terms as in Kauer’s review 

was used in order to elicit search results that focused specifically on ESA (see Table 2.1). As 

in Kauer’s review, age limits were not applied to the search criteria, in order to avoid being 

overly restrictive in the results returned. This decision was made because research in this 

area does not appear to be extensive, given only three of Kauer’s identified studies directly 

examined the relationship between ESA and mental health outcomes.  
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The following inclusion criteria were applied: firstly, only empirical research studies were 

included that directly examined the link between ESA and mental health using valid 

measures of mental health outcomes and ESA. Theoretical and discussion papers, literature 

reviews that did not report novel empirical research findings, editorial commentaries, protocol 

papers, book reviews and case studies were excluded. A strict definition of ESA was 

employed whereby ESA was considered to be recognition and identification of emotions in 

one’s self as they occur. While Kauer’s review elected to exclude studies that only focused 

on positive emotions, no such exclusion criteria were applied in the present review as the 

author was interested in mental health outcomes pertaining to any kind of ESA, not just ESA 

associated with negative emotions. Furthermore, the present review did not exclude studies 

where no link or a negative link between ESA and mental health outcomes emerged, in order 

to obtain a balanced view of recent literature in this area. The last searches were completed 

on 7th April 2016.  

Table 2.1. Search Terms Used In Literature Review of on ESA and Mental Health 

Database Combination of Search Terms 

PsycINFO Major subject [self-focus OR awareness OR self-reflection OR reflectiveness OR 
insight] 
AND  
Major subject [emotiona OR mood OR affect] 
 

MEDLINE MeSHb [psychiatry OR schizophrenia OR mood disorders OR anxiety disorders] 
AND 
MeSH term [awareness]  
OR  
title [awareness OR insight] 
AND 
MeSH [emotions OR affective symptoms OR ‘signs and symptoms’] 

a Wildcards were used to account for variations in the word ‘emotion’ (e.g. emotions). 
b MeSH (medical subject headings) terms used for indexing in MEDLINE database 
 

The initial search identified 504 articles (164 from PsycINFO and 340 from MEDLINE). 

Figure 2.2 depicts the selection of articles throughout the review process. After removing 

duplicates (n=41) and excluding irrelevant articles (n=360) based on screening of titles and 

abstracts, full texts were obtained for 102 articles (full text was unavailable for one article). Of 

these, 18 ultimately met the inclusion criteria, details of which are presented in Table 2.2. 
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Figure 2.2. Flow chart depicting process of article selection 
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Table 2.2. Studies Examining ESA and Mental Health Outcomes (post January 2011)  

Study Sample ESA Measure Mental Health Measure(s) Main Findings 

Studies with general samples 
1. Boden, Gala, and 
Berenbaum (2013) 

United States (US) college 
student (N=216, 51% female), 
mean age=19.8 years (SD=1.5) 

Trait Meta Mood Scale (Salovey et al., 
1995), Toronto Alexithymia Scale 
(Bagby, Taylor, & Parker, 1994) 
 

Dysmorphic Concerns Questionnaire 
(Oosthuizen, Lambert, & Castle, 1998) 
 

Emotional clarity was negatively 
linked with peculiar body-related 
beliefs (PBBs)a.  

2. Boden, Irons, 
Feldner, Bujarski, and 
Bonn-Miller (2015) 

US college students (N=979, 
77% female), mean age=19.1 
years (SD=2.2) 

Trait Meta Mood Scale, Toronto 
Alexithymia Scale, Source Awareness 
Scale (Boden & Berenbaum, 2011) 

Abbreviated World Health Organisation 
Quality of Lifeb (Murphy, Herman, 
Hawthorne, Pinzone, & Evret, 2000) 
 

Attention to emotion 
understanding of emotion were 
positively linked to quality of life.  
 

3. Boden and 
Thompson (2015) 

US adults (N=919, 67% female), 
mean age=35.4 years 
(SD=13.1) 

Trait Meta Mood Scale, Toronto 
Alexithymia Scale, Source of Emotions 
Scale (Boden & Berenbaum, 2012), 
Involuntary Attention Items (Huang, 
Berenbaum, & Chow, 2013) 
 

Mood and Anxiety Symptom 
Questionnaire (Watson et al., 1995) 

Awareness of source of emotions 
was negatively linked to 
depression. However, involuntary 
attention to emotions was 
positively related to depression. 
 

4. Eastabrook, Flynn, 
and Hollenstein (2014) 

Canadian female adolescents 
(N=123), mean age=14.51 years 
(SD=0.89) 

Difficulties in Emotion Regulation Scale 
(Gratz & Roemer, 2004) 

Child Depression Inventory (Kovacs, 
2004), Social Anxiety Scale for 
Adolescents (Myers, Stein, & Aarons, 
2002) 
 

Attention to and awareness of 
emotions was negatively 
correlated with depression and 
anxiety.  
 

5. Herbert, Herbert, 
and Pollatos (2011) 

German students (N=155, 57% 
female), mean age=28.65 years 
(SD=7.29) 
 

Toronto Alexithymia Scale Beck Depression Inventory (Beck, Steer, 
& Brown, 1996) 

Difficulty identifying and 
describing feelings was positively 
correlated with depression. 
 

6. Manjrekar, 
Berenbaum, and 
Bhayani (2015) 

US female undergraduate 
students, (N=249), mean 
age=19 years (SD=1.1) 

Trait Meta Mood Scale Positive & Negative Affect Schedule 
(Watson, Clark, & Tellegen, 1988), Eating 
Disorders Inventory (Garner, 2004) 
 

Attention to emotions & clarity of 
emotions linked to lower negative 
affect and lower binge eating. 
  

7. Manjrekar and 
Berenbaum (2012) 

US female college students 
(N=304), mean age=19.4 years 
(SD=1.4) 
 

Trait Meta Mood Scale, Toronto 
Alexithymia Scale 

Body Image Assessment Software 
(Ferrer-García & Gutiérrez-Maldonado, 
2008), Positive & Negative Affect 
Schedule  

Emotional clarity was negatively 
linked to body distortionc and 
negative affect.  
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8. Mihalca (2015) Middle school students in 
Romania (N=446, 50% female), 
mean age=13.85 years 
(SD=1.55)  
 

- Emotion Awareness Questionnaire 
(Rieffe, Oosterveld, Miers, Terwogt, & 
Ly, 2008) 
 

Hospital Anxiety and Depression Scale 
(Zigmond & Snaith, 1983) 

Ability to differentiate between 
emotions was negatively related 
to anxiety and depression.  
 

9. Rieffe and De Rooij 
(2012) 

Primary school students in The 
Netherlands (N=663, 44% 
female) mean age=10.25 

Emotion Awareness Questionnaire  Child Depression Inventory  Ability to differentiate between 
emotions predicted fewer 
symptoms of depression, fear 
and worry/rumination over time. 
 

10. van der Veek, 
Nobel, and Derkx 
(2012) 

Children and adolescents in The 
Netherlands (N=617, 54% 
female), mean age=14.12 
(SD=2.11) 
 

Emotion Awareness Questionnaire Revised Children's Anxiety and 
Depression Scale (Chorpita, Yim, Moffitt, 
Umemoto, & Francis, 2000) 

Ability to differentiate between 
emotions predicted fewer panic, 
anxiety and depression 
symptoms. 

11. Villanueva, Górriz, 
Prado-Gascó, and 
González (2015) 

Primary school children in Spain 
(N=1,423, 52% female), mean 
age=9.8 (SD=1.2) 

Emotion Awareness Questionnaire Mood Questionnaire (Rieffe, Terwogt, & 
Bosch, 2004), Multifactorial self-reported 
childhood adjustment test (Hernández, 
1983) 

Ability to differentiate between 
emotions positively associated 
with happiness and negatively 
associated with sadness anger, 
fear and personal maladjustment. 
 

Studies with at risk and clinical samples 

12. D’Antonio, Kahn, 
McKelvey, Berenbaum, 
and Serper (2015) 

US adults with schizophrenia 
spectrum disorders (N=44)d, 
mean age=42 years (SD=11.5) 

Trait Meta Mood Scale Scale for Assessment of Positive 
Symptoms (Andreasen, 1984), Brief 
Psychiatric Rating Scale (Guy, 1976) 

Clarity of emotions linked to less 
severe mood symptoms, but 
more severe delusions in 
schizophrenia. 
 

13. Kang, Namkoong, 
Yoo, Jhung, and Kim 
(2012) 

Korean patients with OCD 
(N=107, 33% female), mean 
age=27.5; healthy controls 
(N=130, 37% female), mean 
age=26 years. 

Toronto Alexithymia Scale Yale–Brown Obsessive–Compulsive 
Scale  (Y-BOCS) (Lee et al., 2000), Y-
BOCS Symptoms Checklist 
(Goodman et al., 1989)  
 

Individuals with OCD had greater 
ESA impairments. Among those 
with OCD, difficulty identifying 
feelings was associated with 
greater symptom severity. 
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14. Lane, Carmichael, 
and Reis (2011) 

US adults with Long QT 
Syndrome (N=161, 73% 
female), mean age=34.9 years 
 

Levels of Emotional Awareness Scale 
(Lane, Quinlan, Schwartz, Walker, & 
Zeitlin, 1990) 

Beck Depression Inventory  No link between ESA and 
depression. 

15. Lysaker et al. 
(2013) 

US adults with schizophrenia 
spectrum disorders  (N=65, 5% 
female), mean age=50.22 years 
(SD=11.18) 
 

Toronto Alexithymia Scale Positive and Negative Syndrome Scale 
(Kay, Flszbein, & Opfer, 1987) 

Greater ESA deficits associated 
with higher levels of depressive 
symptoms. 

 

16. Racine and Wildes 
(2013) 

US patients with Anorexia 
Nervosa (N=192, 95% female), 
mean age=26 years (SD=10.18) 
 

Difficulties in Emotion Regulation Scale  - Eating Disorders Examination 
(Fairburn, Cooper, & O’Connor, 2008) 

Lack of emotional clarity & 
awareness were positively linked 
to disordered eating cognitions.  

17. Rieffe et al. (2011) Children in the Netherlands with 
autism (N=66, 12% female), 
mean age=11.4 years 
(SD=10.1); healthy controls 
(N=118, 12% female) mean 
age=11.4 years (SD=14.81) 
 

Emotion Awareness Questionnaire - Strengths and Difficulties 
Questionnaire (Goodman, 1997), Child 
Depression Inventory 

Ability to differentiate between 
emotions was negatively 
associated with depression and 
worry/rumination for both children 
with autism and healthy controls.  

18. van Rijn et al. 
(2011) 
 
 

UHRf adolescents in the 
Netherlands (N=34, 32% 
female), mean age=15.5 years 
(SD=2.1) 

Bermond–Vorst Alexithymia 
Questionnaire (Vorst & Bermond, 2001) 

Positive and Negative Syndrome Scale  Difficulty identifying emotions 
was associated with more severe 
schizophrenia symptoms. 

Note: OCD = Obsessive Compulsive Disorder 
a PBBs were considered to be a mental health outcome because they are a key symptom of Body Dysmorphic Disorder (BDD) according to criterion A (i.e. a preoccupation with 
nonexistent or slight flaws in appearance) in the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition  (DSM5; American Psychiatric Association, 2013) !
b This scale contains a domain measuring psychological health (including positive & negative affect) and was thus included as a mental health measure 
c Similarly, to PBBs, symptoms of body disturbance were considered to be a mental health outcome as they are in line with criterion A for BDD according to the DSM-5.  
d Gender breakdown not reported 
e A genetic disorder associated with increased risk for sudden cardiac death 
f UHR = ‘Ultra High Risk’. UHR adolescents are those considered to be at imminent risk for developing full-threshold psychosis, characterized by presence of evolving attenuated 
psychotic symptoms and functional impairment (Woods et al., 2009)
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2.5.3.1 Studies with general samples. 

Twelve studies looked at the link between ESA and mental health outcomes in general 

samples4. Five of these studies were with college students, six were with children and/or 

adolescents and one was with an adult sample.  

 

In line with the findings of Williams et al. (2010), the studies reviewed indicated that difficulty 

identifying and describing feelings is positively correlated with depressive symptoms 

(Herbert et al., 2011), whereas individuals with higher levels of clarity as to the source of the 

emotions they experience report lower levels of depression (Boden & Thompson, 2015) and 

more positive quality of life (Boden et al., 2015). These findings extended to both children 

and adolescents in whom emotional clarity (i.e. ability to identify and differentiate between 

emotions experienced) was negatively associated with panic and anxiety (Mihalca, 2015; 

van der Veek et al., 2012), rumination (Rieffe et al., 2011), negative affect (Villanueva et al., 

2015), personal maladjustment (Villanueva et al., 2015) and depression (Mihalca, 2015; 

Rieffe et al., 2011; van der Veek et al., 2012). While all of these studies were cross 

sectional in nature, Rieffe and De Rooij’s (2012) longitudinal study found that ability to 

differentiate between emotions uniquely contributed to lower symptoms of depression, fear, 

worry and rumination in children over a two year period, providing more robust support for 

the link between ESA and mental health outcomes.  

 

Boden and Thompson (2015) distinguish between voluntary and involuntary attention to 

emotions and found that involuntary attention was positively related to depression. They 

propose that involuntarily attending to emotions infers an automatic process that may result 

in quick and inaccurate conclusions about the source and type of emotions experienced.  In 

contrast, voluntarily attending to emotions infers an effortful process by which people may 

gain information about the source and type of their emotions, which allows them to put into 

place appropriate emotional regulation strategies. In line with this, Boden and Thompson 

(2015) found that deliberate, voluntary attention to emotions was indirectly associated with 

lower depression through the employment of emotional regulation strategies in adults. 

Similarly, Eastabrook et al. (2014) found that ESA was negatively associated with both 

depression and social anxiety through emotional regulation strategies in female 

adolescents.  

 

A number of studies also linked ESA to symptoms of eating and body disturbance disorders. 

For example, emotional clarity in college students was associated with lower levels of 

peculiar body-related beliefs (Boden et al., 2013), as well as lower levels of body distortion 

(Boden et al., 2013; Manjrekar & Berenbaum, 2012). Similarly, Manjrekar et al. (2015) found 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
4 Rieffe et al. (2011) examined both clinical and general samples 
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that both attention to and clarity of emotions were linked to lower tendency to engage in 

binge eating. They argue that higher levels of ESA contribute to more adaptive emotional 

regulation, which counteracts impulsivity in the face of negative affect; a reaction associated 

with binge eating.  

 

However, both Boden et al. (2013) and Manjrekar and Berenbaum (2012) found that 

attention to emotion alone may not be linked with affective or body image outcomes. For 

example, Manjrekar and Berenbaum (2012) found that among those with high negative 

affect and high attention to emotions, emotional clarity was not linked to body satisfaction. In 

such cases where there is a high level of negative affect and attention to emotions, it is 

possible that rumination may be occurring, which is associated with greater body 

dissatisfaction (Gordon, Holm-Denoma, Troop-Gordon, & Sand, 2012). However, this was 

not examined in these studies.  

 

2.5.3.2 Studies with at risk and clinical samples.  

Seven studies looked at the link between ESA and mental health outcomes in clinical 

samples. Two of these studies were with children and/or adolescents and five were with 

adult samples 

 

Looking firstly to child and adolescent samples, Rieffe et al. (2011) found that children with 

autism reported the same negative relationship between emotional clarity and depressive 

symptoms as healthy controls. In adolescents, van Rijn et al. (2011) found that difficulty 

identifying emotions was associated with more severe schizophrenia symptoms in 

adolescents at risk of developing psychosis. Similar findings were reported with adults; 

Lysaker et al. (2013) found among adults with schizophrenic spectrum disorder, patients 

with moderate depression had greater ESA deficits than patients with mild or minimal 

depression and D’Antonio et al. (2015) found that emotional clarity was significantly linked 

to less severe mood symptoms in participants with schizoaffective disorder (and also in 

schizophrenic participants but not significantly so).  

 

Looking to other clinical disorders, Kang et al. (2012) found that greater difficulty identifying 

feelings was associated with greater obsessive-compulsive symptom severity among 

individuals with OCD. Consistent with findings in non-clinical samples (Boden et al., 2013; 

Manjrekar & Berenbaum, 2012; Manjrekar et al., 2015), Racine and Wildes (2013) found 

that lack of emotional clarity and lack of emotional awareness were positively correlated 

with disordered eating cognitions in adults diagnosed with Anorexia Nervosa. Furthermore, 

they found that lack of emotional awareness remained a predictor of disordered eating 

cognitions, when anxiety and depression were controlled for. They suggest that these 
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individuals may ignore their emotions in favour of a heightened focus on shape, weight and 

eating.  

 

It should be noted that one study (Lane et al., 2011) found no link between ESA and 

depressive symptoms. However, in this study ESA was measured using hypothetical 

vignettes asking participants to consider how they would feel in given situations, as opposed 

to assessing their actual levels of ESA in their own real life experiences, suggesting 

measurement issues may have played a role in this finding 

 

2.5.3.3 Summary of review. 

Overall findings suggest that emotional attention (i.e. simple awareness of the presence of 

emotional information) alone may not be linked to more positive mental health outcomes 

(Boden et al., 2013; Manjrekar & Berenbaum, 2012). Furthermore, it may actually be 

associated with negative outcomes, if the emotional experiences attended to are 

predominantly negative (Boden & Thompson, 2015). However, the ability to identify and 

differentiate between emotions experienced, appears to be robustly linked to more positive 

outcomes in both clinical and non-clinical samples in terms of lower levels of depression 

and anxiety (Herbert et al., 2011; Mihalca, 2015; Rieffe & De Rooij, 2012; Rieffe et al., 2011; 

van der Veek et al., 2012), lower levels of negative affect (Villanueva et al., 2015), lower 

level of eating and body disturbance disorder symptoms (Boden et al., 2013; Manjrekar & 

Berenbaum, 2012; Manjrekar et al., 2015; Racine & Wildes, 2013), lower levels of 

obsessive compulsive symptoms (Kang et al., 2012) and a higher self-reported quality of life 

(Boden & Thompson, 2015). 

 

It should be noted that all but one of the studies identified were cross-sectional in nature, 

thus further longitudinal research is necessary to help robustly establish the causal nature of 

the link between ESA and mental health. Furthermore, while females in adult samples 

reported higher levels of ESA than males (Boden et al., 2013; Herbert et al., 2011; Lane et 

al., 2011), van der Veek et al. (2012) found among children and adolescents that girls were 

poorer at differentiating between emotions than boys. Thus, further research on the role of 

gender in ESA is needed. However, overall this review provides a good preliminary 

evidence base to suggest that ESA has potential as a protective factor for promoting 

positive mental health outcomes across age groups, by helping individuals to recognise and 

identify mood states early and deal with them adaptively. These mechanisms for dealing 

adaptively with emotions and situations fall under the umbrella of another type of protective 

factor; the use of positive coping strategies.  
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2.6 Coping Behaviour 
 

2.6.1 Defining coping.  

Coping has long been recognised as an important construct to study in psychology because 

of its association with both physical and mental health outcomes (Tobin, Holroyd, Reynolds, 

& Wigal, 1989). It can be considered as a multidimensional, dynamic process, referring to 

the way in which individuals respond to stress (Compas, Connor-Smith, Saltzman, 

Thomsen, & Wadsworth, 2001; Lazarus & Folkman, 1984; Skinner & Zimmer-Gembeck, 

2007). The term ‘stress’ is originally derived from physics where it refers to pressure applied 

to an object from outside forces (Frydenberg, 2008). In a psychological context, the 

traditional relational model of stress proposed by Lazarus and Folkman (1984), suggests 

that stress occurs when environmental conditions are appraised by an individual as “taxing, 

or exceeding his or her resources and endangering his or her well-being” (p.19). Such 

environmental conditions may be considered ‘stressors’ and the way in which an individual 

responds to such stressors is termed ‘coping’.  

 

Lazarus and Folkman’s classic (1984) definition describes coping as “cognitive and 

behavioral efforts to manage external and/or internal demands that are appraised as taxing 

or exceeding the resources of the person” (p.141). In a childhood and adolescent context, 

Compas et al. (2001) define coping as “conscious volitional efforts to regulate emotion, 

cognition, behavior, physiology, and the environment in response to stressful events or 

circumstances” (p.89). Both of these conceptualizations consider coping to be a deliberate, 

goal-directed process with the purpose of resolving or managing a source of stress. 

Compas et al. (2001) propose that coping is part of a broader set of self-regulatory 

responses to stress, which may be voluntary or involuntary. They argue that involuntary or 

automatic responses fall outside the domain of coping, and that coping specifically refers to 

responses that are volitional, intentional and under conscious control. However, Coyne and 

Gottlieb (1996) argue that it is a serious omission to exclude automatic behaviour from the 

domain of coping. They suggest that for individuals who experience stress over long periods 

of time (e.g. individuals with chronic illnesses), coping responses may become habitual and 

automatic. Although these responses now operate on a level of experience that precede 

deliberate, conscious reasoning, they are still coping responses. Furthermore, ineffective 

coping responses may also be automatic, such as catastrophising or self-blame. Thus, a 

comprehensive definition of coping encompasses both volitional and automatic responses.  

 

As coping refers to the way in which an individual responds to stress, it is a particularly 

salient construct to consider in relation to adolescence.  Hall (1904) first conceptualised 

adolescence as a period of ‘storm and stress’, where young people experience conflict with 
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parents, mood disruptions and engage in risky behaviours (Arnett, 1999). While it is now 

recognised that this ‘storm and stress’ may not be experienced by young people universally, 

it is generally acknowledged that people are more likely to experience various types of 

problems during adolescence than at any other age (Arnett, 1999). These include physical 

and emotional changes, sexual development, educational demands, parental conflict and 

pressures associated with peer relationships (Garcia, 2010). There is a growing awareness 

in the literature that the way in which young people cope with these problems is linked to 

their mental health outcomes (Dooley & Fitzgerald, 2012; Garcia, 2010; Herman-Stahl, 

Stemmler, & Petersen, 1995).  

 

2.6.2 Higher order dimension of coping. 

A key challenge faced in coping research is the absence of a unifying theory or model which 

links studies in this area (Compas et al., 2001). Inconsistencies in theoretical approaches to 

conceptualizing and measuring coping plague the literature and impede meaningful 

comparison between studies (Garcia, 2010). However, across the literature a hierarchical 

distinction can be seen between ‘higher order’ and ‘lower order’ coping categories. Higher 

order categories refer to very broad “families” of coping, which are multidimensional and 

multifunctional in nature (e.g. problem-focused versus emotion-focused coping as described 

below). Nested within these higher order categories are lower order categories, which are 

more specific, mutually exclusive and conceptually clear coping actions (Skinner, Edge, 

Altman, & Sherwood, 2003), such as problem-solving, support-seeking, and cognitive 

restructuring (see Section 2.6.3 for further description). Both Compas et al. (2001) and 

Skinner et al. (2003) identify the three most commonly used higher order categorisations of 

coping in the literature as (i) problem-focused versus emotion-focused coping (Folkman & 

Lazarus, 1980), (ii) primary control versus secondary control coping (Band & Weisz, 1988) 

and (iii) engagement versus disengagement coping (Tobin et al., 1989).   

 

2.6.2.1 Problem-focused versus emotion-focused coping. 

The traditional transactional model of coping proposes that there are two global styles of 

coping. These are problem-focused coping and emotion-focused coping (Folkman & 

Lazarus, 1980). Problem-focused coping refers to attempts to manage or alter the source of 

the problem experienced, and is generally associated with better mental health in 

adolescence in terms of lower depression and anxiety (Horwitz, Hill, & King, 2011; 

McMahon et al., 2013). In contrast, emotion focused coping refers to attempts to regulate 

the stressful emotions associated with the problem. However, critics of this model argue that 

this conceptualisation is overly broad and not useful in terms of distinguishing between 

adaptive and maladaptive coping, as many disparate types of coping may be included in 
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each of the categories (Compas et al., 2001; Lewis & Frydenberg, 2004). For example, 

emotion-focused coping may include both potentially helpful coping strategies (e.g. seeking 

emotional support, or writing down one’s emotions) and potentially harmful coping strategies 

(e.g. self-blame or emotional suppression). In line with this, Hampel and Petermann (2006) 

found that emotion focused coping was associated with lower levels of emotional and 

behavioural problems in adolescence, whereas other studies have linked emotion focused 

coping to higher levels of depression and anxiety (Horwitz et al., 2011; McMahon et al., 

2013). Furthermore, Krattenmacher et al. (2013) found that use of some emotion-focused 

strategies were associated with more positive mental health outcomes, whereas some were 

associated with negative mental health outcomes. 

  

2.6.2.2 Primary control versus secondary control coping. 

Band and Weisz (1988) conceptualise coping in a control-based framework. They 

distinguish between primary control coping (coping aimed at trying to change conditions or 

events) and secondary control coping (coping aimed fitting oneself in as best as possible 

with the conditions as they are). However, like the transactional model, the broad range of 

coping strategies incorporated in each of these categories means they have limited utility in 

terms of distinguishing between adaptive and maladaptive coping (Compas et al., 2001), 

with positive mental health outcomes generally associated with use of both primary control 

(Fear et al., 2009; Jaser et al., 2007; Wadsworth & Compas, 2002) and secondary control 

coping mechanisms (Compas et al., 2006; Fear et al., 2009; Jaser et al., 2007; Jaser et al., 

2005; Langrock, Compas, Keller, Merchant, & Copeland, 2002; Wadsworth & Compas, 

2002). Furthermore, Skinner et al. (2003) highlight that inconsistencies in the definitional 

features of primary and secondary control coping are an issue across studies. They argue 

that some researchers focus on the functions of the ways of coping (with primary control 

focusing on eliciting change and secondary control focusing on acceptance), whereas 

others emphasize the target of the coping strategies (with primary control coping targeting 

the context and secondary-control coping targeting the self). As a consequence, lower order 

categories of coping strategies result in being classified into different higher order 

categories across studies. For example, active attempts to change the self through 

instrumental action could be classified as primary control coping, because of the emphasis 

on instrumental action to elicit change, or it could be classified as secondary control coping 

because the target is the self.  

 

2.6.2.3 Engagement versus disengagement coping. 

Another way of categorising coping, used by many researchers, particularly with child and 

adolescent samples, distinguishes between engagement (or ‘approach’) coping and 

disengagement or (‘avoidance’) coping (Herman-Stahl et al., 1995; Roth & Cohen, 1986). 
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Engagement coping involves coping responses directed towards the source of stress, 

whereas disengagement coping involves the direction of cognition and emotion away from 

the source of it (Compas et al., 2001). Like the other two higher order categories, 

researchers have expressed some concern with this approach in terms of its definitional 

exclusivity (Compas et al., 2001; Skinner et al., 2003). For example the coping strategy 

‘seeking social support’ is usually categorised as an engagement coping strategy because it 

can be considered as a response towards obtaining assistance to deal with the source of 

the stress, but on the other hand it could be considered a disengagement strategy if the 

purpose of seeking support out is to direct cognitions away from the problem. However, 

engagement versus disengagement coping appears to be one of the most consistent 

categorisations studied in the literature with respect to mental health outcomes. Research in 

this area repeatedly indicates that adolescents who use more engagement coping 

strategies report lower internalizing symptoms (Compas et al., 2006; Compas et al., 2001; 

Herman-Stahl et al., 1995; Steiner, Erickson, Hernandez, & Pavelski, 2002), whereas those 

who use more disengagement strategies report more negative mental health outcomes 

(Compas et al., 2006; Connor-Smith, Compas, Wadsworth, Thomsen, & Saltzman, 2000; 

Herman-Stahl et al., 1995; Seiffge-Krenke, 2000; Steiner et al., 2002; Suldo, Shaunessy, & 

Hardesty, 2008). 

 

2.6.3 Lower order dimensions of coping.  

While these three traditional frameworks are often used for broadly categorising approaches 

to coping, researchers agree that coping is a complex and multidimensional process and 

have generally concluded that two-dimensional models are not sufficient to capture the 

diversity and complexity of coping strategies employed by adolescents (Compas et al., 

2001; Skinner et al., 2003). Skinner et al. (2003) recorded over 400 different coping 

responses that have been identified in the literature. These coping responses have been 

grouped into lower-order categories in a range of different ways across studies, both within 

and across the three higher order coping frameworks described above. In light of this, it is 

difficult for researchers to cohesively examine the relationship between coping and mental 

health across studies. While it is beyond the scope of the present thesis to describe this 

extensive range of coping strategies, the most common lower-order dimensions are 

discussed in brief below, in order to illustrate the role that specific coping behaviours may 

play in youth metal health. These dimensions are problem-solving, support-seeking, escape 

and distraction. They represent the four most common theoretically and empirically studied 

lower-order categories of coping, as identified by Skinner and her colleagues following 

comprehensive reviews of the child and adolescent coping literature (Skinner et al., 2003; 

Skinner & Zimmer-Gembeck, 2007; Zimmer-Gembeck & Skinner, 2011).  
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Problem-solving strategies fall under the higher order category of engagement coping. They 

are actions taken to generate solutions to a problem in order to produce desired outcomes 

or prevent undesired outcomes (Skinner & Zimmer-Gembeck, 2007). These include 

mechanisms such as planning, decision-making, taking instrumental actions, processing 

information and logical analysis (Skinner et al., 2003; Skinner & Zimmer-Gembeck, 2007). 

Use of problem-solving coping strategies are linked to lower levels of internalizing problems 

such as anxiety and depression (Broderick & Korteland, 2002; Krattenmacher et al., 2013; 

Li et al., 2006; McMahon et al., 2013) and more positive psychological well-being (Piko, 

2001) in adolescents.  

 

As previously highlighted, support seeking coping strategies also typically fall under the 

category of engagement coping. These strategies involve sharing the problem with others in 

order to achieve a variety of goals, such as obtaining instrumental help, advice or comfort 

(Frydenberg, 2004; Skinner et al., 2003). This strategy is often studied in the literature under 

the term ‘help-seeking’, which may be targeted at a wide range of individuals including 

‘informal’ sources such as parents and peers and ‘formal’ sources such as teachers and 

mental health professionals (Skinner et al., 2003). Rickwood et al. (2005) describe help-

seeking as a process, beginning with the recognition that a problem exists and followed by a 

subsequent expression of a need to seek help. This is followed by an assessment of the 

level of support available. Thus, it is important that sources of support are available and 

accessible to young people in order for them to be able to actively employ this coping 

strategy. The use of support seeking coping strategies has been associated with lower 

depression and anxiety (Krattenmacher et al., 2013; Wright et al., 2010) and more positive 

well-being in adolescents (Krattenmacher et al., 2013; Piko, 2001).  

 

Escape coping strategies involve attempts to leave the distressing environment or avoid 

direct action, such as cognitive avoidance, avoidant actions, denial, and wishful thinking 

(Skinner et al., 2003). These are examples of disengagement coping and researchers argue 

that reliance on these types of coping strategies means that young people are not making 

cognitive or behavioural attempts to deal with the source of the problem (Herman-Stahl et 

al., 1995). Not making any attempts to confront the problem means the situation is unlikely 

to change, and not making any attempts to fit oneself in better with the situation means the 

negative impact of the problem on the individual is likely to persist or become worse, 

resulting in more negative mental health outcomes. In line with this, these types of avoidant 

strategies have been consistently associated with higher levels of internalizing symptoms 

such as anxiety and depression in young people (Davis & Humphrey, 2012b; Flouri & 

Mavroveli, 2013; Frye & Goodman, 2000; Herman-Stahl et al., 1995; Rodríguez-Naranjo & 
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Caño, 2016; Sandler, Tein, & West, 1994; Seiffge-Krenke & Klessinger, 2000; Suldo et al., 

2008; Wilson, Pritchard, & Revalee, 2005). 

 

Distraction coping strategies are attempts to deal with a problem by engaging in alternative 

pleasurable activities in order to decrease the negative emotional arousal associated with 

the problem (Connor-Smith et al., 2000; Skinner et al., 2003). These may be relaxing 

diversions such as watching television or may involve physical recreation such as playing 

sports (Frydenberg, 2004). Distraction strategies again illustrate the problem with two-

dimensional higher-order classifications of coping; distraction techniques appear to 

intuitively fall under the category of disengagement coping strategies, which are considered 

to be predominantly negative, as they involve directing cognition and emotion away from the 

source of a problem. However, distraction has been identified as a category of coping 

empirically distinct from escape coping (Ayers, Sandier, West, & Roosa, 1996; Connor-

Smith et al., 2000; Sandler et al., 1994). Escape techniques are concerned with blocking out 

or repressing the source of stress, without directing attention towards a more positive 

source. In contrast, distraction techniques are considered positive, as they focus on 

engaging with a positive stimulus in order to relieve tension and decrease negative arousal 

(Connor-Smith et al., 2000; Sandler et al., 1994). Thus, theoretically, distraction techniques 

are more likely to result in beneficial outcomes for young people. This is reflected in the 

literature where a number of studies have found that distraction coping mechanisms are 

associated with lower levels of depressive symptoms (Li et al., 2006; Sandler et al., 1994) 

and more positive mental health (Plancherel, Bolognini, & Halfon, 1998). However, other 

studies have linked distraction coping to lower well-being (Krattenmacher et al., 2013; 

Plancherel & Bolognini, 1995) and higher levels of internalizing symptoms (Wright et al., 

2010). It maybe that use of distraction strategies is effective in reducing negative emotion in 

the short term, but if they are overly relied on they may impede the individual from 

addressing the source of the problem in the same manner as escape strategies. More in-

depth, longitudinal research is needed to explore this further.  

 

2.6.4 Coping skills interventions. 

While there are clear challenges posed by inconsistencies in the way coping is measured 

and conceptualised between studies, it is evident that the coping behaviours adolescents 

engage in are related to their mental health outcomes. As coping is considered to be a 

process (Lazarus & Folkman, 1984; Skinner & Zimmer-Gembeck, 2007) rather than an 

inherent trait, it follows that individuals have the ability to change and improve the way in 

which they cope. Even if some negative coping behaviours are automatic rather than 

volitional, with appropriate guidance, individuals should be able to recognise and overcome 

negative automatic coping strategies (Coyne & Gottlieb, 1996). If the way adolescents 
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perceive and react to problems can be improved upon, this may in turn improve their mental 

health outcomes (Garcia, 2010). 

 

In line with this, a number of studies have examined the efficacy of teaching coping skills to young 

people as a means of promoting positive mental health outcomes in both clinical and non-clinical 

adolescent populations. For example, Najavits, Gallop & Weiss (2006) randomized adolescents with 

comorbid substance use and posttraumatic stress disorder to a 25-session coping skills programme, 

which taught them a range of coping skills across cognitive, behavioural and interpersonal domains 

in their lives. Participants in the programme reported moderate to large improvements in 

symptomology compared to those who received treatment as usual. Similarly, interventions teaching 

targeted coping skills to adolescents with physical disorders have been shown to be effective in 

improving use of positive coping strategies and reducing internalizing symptoms in patient groups 

including adolescents with Type 1 diabetes (Grey et al., 2009), adolescents suffering from chronic 

diseases (Hashemi, Darshori, Sharif, Karimi & Zare, 2015) and adolescent kidney and liver transplant 

patients (Craig, Miner, Remtulla, Miller & Zanussi, 2016). 

 

The efficacy of coping skills training has also been demonstrated in non-clinical adolescent 

populations. For example, The Best of Coping programme developed by Frydenberg & Brandon 

(2002) is a school-based programme consisting of ten modules, which provide students with 

information about effective coping strategies for dealing with problems, and practical activities to help 

them develop and enhance their coping skills. This programme has been evaluated in a number of 

school settings in Australia and Italy, where it has been found to be effective in increasing 

adolescents’ use of functional coping strategies and decreasing their use of dysfunctional coping 

strategies (Frydenberg, 2004; Frydenberg, 2008; Lam & Frydenberg, 2009).  

 

Another example of a school-based coping skills intervention was evaluated by Peterson, Leffert, 

Graham, Alwin and Ding (1997), who implemented a programme which consisted of 16 psycho-

education sessions, each focusing on teaching a particular social skill or coping method (e.g. 

assertiveness, emotion-focused coping, relaxation training etc.). Results suggested that the 

intervention was effective in the short term in increasing the use of positive coping strategies and in 

reducing both internalising and externalising problems in early adolescents. More recently, Collins, 

Woolfson & Durkin  (2014) tested the effectiveness of a coping skills intervention delivered in schools 

to pre-adolescents (aged 9-10 years). The intervention consisted of 10 sessions, which focused on 

teaching students coping skills for dealing with both controllable and uncontrollable problems faced in 

their lives.  They found that students randomized to the intervention showed increased use of positive 

coping strategies, decreased use of negative coping strategies and decreased anxiety following the 

intervention, in comparison to an active control group.  

 

These studies suggest that coping skills can be taught to young people as a means of promoting 

positive mental health. Thus, positive coping behaviours are an important protective factor to 
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consider in the development of mental health promotion, prevention and early intervention 

programmes.  

 

2.7 Summary 
 

Mental health in adolescence is an important issue, which left unaddressed has long-term 

consequences for both individuals and society. The positive psychology approach to 

tackling this issue emphasises a move away from the traditional focus on studying risk 

factors and negative symptoms of mental illness. Instead it emphasises the importance of 

fostering protective factors that promote resilience in order to reduce the burden of mental 

health problems on adolescents, their families and society and maximise optimal functioning 

and well-being within the population. Reviewing the literature in this area suggests that 

emotional self-awareness and coping behaviour are two such protective factors that have 

potential to be targeted as mechanisms for change in the development of mental health 

promotion, prevention and early intervention programmes.  
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Chapter 3 Mobile Technology and Mental Health 

!

3.1 Overview 
!
As highlighted in Chapter 2, adolescence is a critical period for the development of mental 

health difficulties and the economic burden of mental illness is being increasingly recognised. 

There is evidence to suggest the importance of mental health promotion, prevention and 

early intervention in improving outcomes for young people (McGorry et al., 2011) and a 

challenge faced by researchers and practitioners is how to develop efficacious interventions 

that are acceptable to young people. This chapter examines how recent advances in mobile 

technologies and the emergence of the smartphone offer a cost-effective, adolescent-friendly 

means of disseminating mental health interventions on a large scale. Donker et al.’s (2013) 

review of mental health mobile apps is discussed and a systematic approach is taken to 

reviewing subsequent literature published in this area.  

 

3.2 The Emergence and Advantages of mHealth 
 
 
When the first portable personal digital assistants (PDAs) were introduced in the early 1990s 

(Fischer, Stewart, Mehta, Wax, & Lapinsky, 2003) medical professionals were among the 

first healthcare workers to adopt these mobile technologies into their practice (Luxton, 

McCann, Bush, Mishkind, & Reger, 2011). They were primarily used by doctors during their 

daily routine for tasks such as accessing medical reference information, making medical 

calculations, tracking patient data and writing prescriptions (Embi, 2001). As technology 

advanced these PDAs became more sophisticated and their functionalities were integrated 

with telecommunication technology to produce what are now known as ‘smartphones’ i.e. 

mobile telecommunication devices with computer functionality that can connect to data 

networks such as the Internet (Luxton et al., 2011). This technology was soon adapted for 

use by both patients and healthcare workers in a variety of contexts such as blood-glucose 

monitoring (Gammon et al., 2005; Kollmann, Riedl, Kastner, Schreier, & Ludvik, 2007), 

patient home-monitoring (Scherr et al., 2009) and medication adherence (Safren, 

Hendriksen, Desousa, Boswell, & Mayer, 2003; Strandbygaard, Thomsen, & Backer, 2010). 

As well as supplementing medical treatments, smartphones have been used as effective 

tools for delivering health behaviour interventions to the general population. They have been 

shown to be effective in a range of contexts such as promoting increased physical activity 

(Hurling et al., 2007), smoking cessation (Free et al., 2011; Obermayer, Riley, Asif, & Jean-
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Mary, 2004) and weight loss (Haapala, Barengo, Biggs, Surakka, & Manninen, 2009; Patrick 

et al., 2009). 

 

The term ‘mobile health’ or ‘mHealth’ has been coined to described this use of mobile 

technologies in health contexts (Barton, 2012). mHealth is defined by the World Health 

Organisation (Kay, Santos, & Takane, 2011) as “medical and public health practice 

supported by mobile devices, such as mobile phones, patient monitoring devices, personal 

digital assistants (PDAs), and other wireless devices” (p.6). The availability and affordability 

of mHealth continues to be significantly enhanced due to the continuous advances being 

made in the sophistication of mobile technologies (Clough & Casey, 2015). While 

smartphones have been in existence since the early 1980s (Luxton et al., 2011), it is only in 

the past decade that we have seen their widespread uptake, both nationally and 

internationally, with smartphone ownership almost doubling among American adults between 

2011 and 2015 (Smith, 2015), and research indicates that ownership is not restricted by 

socio-economic status (Harrison et al., 2011).  

 

These technologies are now almost ubiquitous among healthcare consumers and provide an 

ideal medium for delivering healthcare interventions to users as they go about their daily 

lives. As such interventions are delivered in real time in the users’ natural environment, they 

have a high level of ecological validity and are termed ‘Ecological Momentary Interventions’ 

or ‘EMIs’ (Heron & Smyth, 2010). Such interventions can provide more frequent, if not 

constant, support to users where and when they need it, in comparison to interventions 

which can only be delivered at specific times or in specific locations, e.g. during visits to a 

clinic (Harrison et al., 2011; Heron & Smyth, 2010; Price et al., 2014; Riley et al., 2011). 

Furthermore, they afford users the opportunity to apply the skills and behaviours promoted 

by the intervention directly in real time to their real life experiences (Heron & Smyth, 2010). 

The potential of smartphones as a delivery medium may be particularly salient for 

interventions targeted at adolescents, as it is estimated that approximately 75-86% of young 

people in the developed world now own smartphones (Anderson, 2015; Lenhart, 2015; 

Smith, 2015). Adolescents are familiar with how to use mobile phones; they use them on a 

daily basis for texting, taking photos, playing games etc. and thus are unlikely to have much 

difficulty in adapting to the intervention interface (Matthews et al., 2008).  

 

While the use of mobile technologies in physical healthcare has become increasingly 

common, until recently the use of mobile technologies in mental healthcare has been less 

usual, particularly among adolescents (Harrison et al., 2011). However, mobile technologies 

hold potential for overcoming some of the barriers to accessing mental health care among 

young people (Clarke & Yarborough, 2013). For example, because mobile interventions can 
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be used at any time in any place they can overcome geographic barriers and be used by 

adolescents living in rural and remote communities who may have a limited choice of mental 

health services (Quine et al., 2003).  Mobile interventions also have potential to overcome 

financial barriers to providing and accessing mental healthcare. Although initial investment 

may be required to develop such interventions, once the technology has been developed it is 

likely to require significantly less therapist hours than face-to-face interventions. Thus, these 

technologies are highly scalable and can be made available to a larger number of people 

without the necessity for investment in additional resources such as increased staff numbers, 

training, office space etc. (Clarke & Yarborough, 2013). Financial and clinical resources can 

then be utilized in other areas they are needed, making mental health services more efficient 

and cost-effective (Clough & Casey, 2015). Finally, mobile technologies provide a non-

stigmatizing platform for accessing help anonymously and discreetly (Olff, 2015), as it is not 

unusual to see young people interacting with mobile phones in public (Matthews et al., 2008). 

This may facilitate help-seeking in young people for whom stigma remains an obstacle to 

accessing mental health services (Eisenberg, Downs, Golberstein, & Zivin, 2009; Gulliver, 

Griffiths, & Christensen, 2010).  

 

A small number of studies have explored the effectiveness of using mobile handheld 

computers to supplement therapeutic programmes with adults, and initial findings have been 

promising. Heron and Smyth’s (2010) review of mobile technology in psychosocial and health 

behaviour treatments identified three such mobile interventions used as supplements to 

therapeutic treatment for anxiety-related disorders (Gruber, Moran, Roth, & Taylor, 2002; 

Kenardy et al., 2003; Newman, Consoli, & Taylor, 1999). These were based on Cognitive 

Behavioural Therapy (CBT) principles and generally re-iterated the therapeutic strategies 

learned in therapy, advised participants to practice these strategies and encouraged them to 

input feedback on whether or not they had attained their goals. Findings revealed that 

shortened courses of CBT supplemented by these mobile interventions were as effective in 

reducing negative cognitions and improving behaviours as longer courses of CBT without the 

mobile intervention component. While these early studies suggested support for the use of 

handheld computers as supplemental tools for therapeutic interventions, 2008 saw the 

emergence and rapid uptake of an even more accessible platform; the smartphone app. 

 

3.3 Mental Health Mobile Apps 
!
3.3.1 Overview. 

A key feature of smartphones is their ability to download and run sophisticated software 

applications, more commonly known as ‘apps’ (Luxton et al., 2011). These apps have 

dramatically increased the potential for using mobile phones in mental health contexts by 
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providing a platform for the development of comprehensive and detailed interventions. There 

are already a plethora of mental health apps widely available for download by the general 

public, with over 3,000 mental health apps accessible for download between the Android, 

Apple and Microsoft app stores (Donker et al., 2013). These ‘self-help’ apps have been 

developed by a wide range of individuals and organisations and are generally available free 

or at a small cost (Prentice & Dobson, 2014).  

 

Some of these apps are targeted towards the assessment and treatment of specific mental 

health disorders, whereas others are focused on the more broad promotion of positive 

mental health by fostering general wellbeing and resilience in individuals (Gaggioli & Riva, 

2012). Many are based on self-monitoring principles, where users rate how they are feeling 

on a day to day basis and are able to track their moods and emotions over time, for example 

‘Moody Me’ (MedHelp, 2012) and ‘Mood Panda’ (Greenwood, 2014). Some apps provide 

advice on dealing with mental health difficulties to users such as ‘Overcoming Depression’ 

(AppWarrior, 2010) and ‘Mental Health WATS’ (Soltan, 2012). However, the majority of these 

apps are not subject to regulatory assessments or empirical evaluations before they are 

made available to the general public and very few are supported by research indicting their 

effectiveness and usability (Olff, 2015; Prentice & Dobson, 2014; Proudfoot, 2013). This may 

be a consequence of most apps reaching consumers directly, without going through 

traditional medical gatekeepers (Gaggioli & Riva, 2012), however it means that the quality of 

the content of these apps cannot be verified. A review of iPhone mental health apps 

available in 2013 found these apps were significantly limited in their scope and utility and 

lacking in a scientific evidence base (Harrison & Goozee, 2014). Thus, the information these 

types of apps provide could be inaccurate or misleading, which at best may not be useful to 

users or at worst may cause them psychological harm (Prentice & Dobson, 2014). For 

example, a recent review of mobile apps available on the Google Play and iOS app stores for 

bipolar disorder found that the content of the majority of these apps was not in line with 

practice guidelines or established self-management principles (Nicholas, Larsen, Proudfoot, 

& Christensen, 2015). Shockingly, two apps even contained critically wrong and harmful 

information suggesting that individuals experiencing a manic episode should “take a shot of 

hard liquor” before bed and indicating that bipolar disorder was “contagious” and could 

spread to an individual’s family members if they spent too much time together. 

 

There has been much concern in recent years about the sparsity of the evidence base for 

mobile apps in mental health (Harrison & Goozee, 2014; Kumar et al., 2013; Wiederhold, 

2015). It is argued that while there are some promising preliminary findings in this field, the 

majority of studies that have been conducted are underpowered and lacking methodological 

rigour (Clough & Casey, 2015; Lindhiem, Bennett, Rosen, & Silk, 2015; Olff, 2015). Despite 
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this, demand for such technologies among healthcare consumers continues to grow (Ben-

Zeev, Davis, Kaiser, Krzsos, & Drake, 2013). For example, over three quarters of individuals 

surveyed by Proudfoot et al. (2010) reported that they would be interested in using their 

mobile phones to track and manage their emotions, anxiety and health, with those 

experiencing current symptoms of distress more likely to report that they would be interested. 

Thus, there is a clear need for rigorous research in this area to inform the development of 

safe and effective tools and to bridge the gap between consumer desire for mobile mental 

health interventions and empirically supported options available for them (Aboujaoude, 

Salame, & Naim, 2015; Chan, Torous, Hinton, & Yellowlees, 2014; Clough & Casey, 2015; 

Olff, 2015; Proudfoot, 2013).  

 

3.3.2 Review of mental health mobile apps (2008 – May 2013). 

One of the earliest pieces of research examining a mental health mobile phone app was by 

Morris et al. (2010), who used case studies to examine the effectiveness of a ‘mood-

mapping’ app in increasing emotional self-awareness (ESA). Using this intervention 

participants rated how positive or negative they felt their mood was, how much energy they 

felt they had and to what extent they felt happy, angry, anxious or sad. The intervention also 

included access to “mobile therapies” which were applications of CBT concepts such as 

breathing exercises and cognitive reappraisal techniques. Use of the mobile intervention was 

in conjunction with weekly interviews where users discussed their mood changes over the 

course of the week and how they had handed stressful situations. Results suggested that the 

intervention had the potential to increase self-awareness and reduce negative affect such as 

anger, anxiety and sadness. However, this research was exploratory and used case studies, 

thus findings cannot be generalised to the population.  

 

In an attempt to quantify the evidence base in this area Donker et al. (2013) conducted a 

large scale systematic review of studies evaluating the efficacy of mobile apps in improving 

mental health outcomes published between 2008 (the year the first mobile app was released 

for public download) and May 2013. Studies were included in the review if they examined the 

effectiveness of a mental health app (directly downloadable to a mobile device) where the 

outcome measures were mental health related. They identified over 5,000 potentially 

relevant abstracts, from which they retrieved 197 full text papers for further consideration. In 

total, eight studies met the inclusion criteria (details of which are presented in Table 3.1), 

which between them examined only five apps, indicating the limited research that had been 

conducted in this area.  
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Table 3.1. Studies Identified by Donker et al. (2013) Examining Mental Health Mobile Apps (published between Jan 2008 and May 2013) 

 

Study 

 

Sample 

Intervention   

Main Findings Description Period Support Control  Outcome Measures 

Apps evaluated with general samples  

Grassi, 
Gaggioli, and 
Riva (2011) 

Female university students 
in Italy  (N=75), mean 
age=20.86 (SD=1.27) 
Condition 1: n=15 
Condition 2: n=15 
Condition 3: n=15 
Condition 4: n=15 
Control: n=15 

‘Mobile Stress Management‘: App with 
short video & audio clips focusing on 
reducing stress, promoting positive 
coping skills & relaxation techniques 
Condition 1: video/audio clips on app 
Condition 2: video/audio clips on DVD 
Condition 3: audio clips on MP3 player 
Condition 4: audio content on CD 
 

Daily for 6 
days  

No 
support 

Received no 
intervention 

State Trait Anxiety Inventory 
(Spielberger, Gorsuch, 
Lushene, Vagg, & Jacobs, 
1983) 
 

Conditions 1 & 2 
showed decreased 
anxiety compared to 
other conditions & 
control after each 
daily session.  

Villani et al. 
(2011) 

Female oncology nurses in 
Italy (N=30), mean age=45 
(SD=8.8)  
Intervention: n=15 
Control: n=15 
 

Mobile Stress Management: A mobile 
app with occupation relevant short 
video & audio clips focusing on 
reducing stress, promoting positive 
coping skills & relaxation. 
 

Twice 
weekly for 4 
weeks. 

No 
support 

Watched 
neutral 
video clips 
with no 
audio. 

State Trait Anxiety Inventory Intervention group 
reported reduced 
anxiety compared to 
control group from 
pre-test to post-test. 

Villani et al. 
(2012) 

Female oncology nurses in 
Italy (N=16), mean age=42 
(SD=7.6) Intervention: n=8 
Control: n=8 
 

 [as in Villani et al. (2011)] 8 sessions 
over 4 
weeks. 

No 
support. 

Watched 
neutral 
video clips. 

Not reported Intervention group 
reported reduced 
anxiety compared to 
control group at the 
end of each session. 
 

Apps evaluated with at risk and clinical samples 

Burns et al. 
(2011) 

US adults with Major 
Depressive Disorder (N=8; 
88% female), mean 
age=37.4 (SD=12.2) 

‘Mobilyze!’: A mobile app where users 
self-report states (e.g. mood) & the 
app inferred sensor data (e.g. GPS 
location, time of day). Using this 
information, app provided tailored 
feedback promoting use of coping 
techniques to reinforce improvement. 

Daily for 8 
weeks. 

Weekly calls 
and emails 
from 
therapist. 

No control 
group. 

Quick Inventory of Depressive 
Symptomatology (Rush et al., 
2003), Patient Health 
Questionnaire (Kroenke, 
Spitzer, & Williams, 2001), 
Generalized Anxiety Disorder 
Scale (Spitzer, Kroenke, 
Williams, & Löwe, 2006)  

Decreased anxiety & 
depression following 
intervention period. 
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Kauer et al. 
(2012) 

Intervention: Australian 
adolescents (N=68, 78% 
female), mean age=18.5 
(SD=3.2) 
Control: Australian 
adolescents (N=46, 63% 
female), mean age=17.4 
(SD=3.2) 
 

‘Mobiletype’: App where users self-
monitored data pertaining to activity, 
mood, stress, sleep, substance use, 
diet and exercise.  

4 times daily 
for 4 weeks 

Received 
summary 
reports from 
mental 
health 
professional 

Used app to 
monitor 
activity, diet, 
sleep & 
exercise but 
not mood/ 
substance 
use 

Depression, Anxiety and 
Stress Scale (Lovibond & PF, 
1995), Emotional Self-
Awareness Scale (Kauer et 
al., 2012) 

Significant increases 
in emotional self-
awareness compared 
to control group from 
baseline to 6-week 
follow up. 

Reid et al. 
(2011) 

[as in Kauer et al. (2012)] [as in Kauer et al. (2012)] [as in Kauer 
et al. (2012)] 

[as in Kauer 
et al. (2012)] 

[as in Kauer 
et al. (2012)] 

[as in Kauer et al. (2012)] Indirect effect of app 
on lowering 
depressive 
symptoms through 
ESA. 
 

Rizvi, Dimeff, 
Skutch, 
Carroll, and 
Linehan 
(2011) 

United States adults with 
Borderline Personality 
Disorder (BPD) and co-
morbid Substance Use 
Disorder (N=22, 82% 
female), mean age=33.86 
(SD=10.27) 
 

‘DBT Coach’: A mobile app where 
participants monitor their emotions 
and urges to use drugs. Based on 
this, they are recommended an 
appropriate emotion regulation 
techniques to engage in based on 
dialectical behaviour therapy (an 
established treatment approach for 
BPD). 
 

10-14 days. App used in 
conjunction 
with 
treatment as 
usual.  

No control 
group. 

Beck Depression Inventory 
(Beck, Ward, & Mendelson, 
1961), Brief Symptom 
Inventory (Derogatis, 1975) 

Reductions in 
depression and 
overall distress were 
observed from pre-
test to post-test. 

Watts et al. 
(2013) 

Australian adults with 
Major Depression (N=35, 
80% female), mean 
age=41 (SD=12.38) 
Condition 1: n=15 
Condition 2: n=20 

‘Get Happy’: Program with 6 comic 
book-style lessons following the story 
of a woman with depression and the 
CBT-based techniques she uses for 
managing symptoms, which users 
can apply to their own life. Condition 
1: Program delivered via mobile app 
Condition 2: Program delivered via 
computer 
 

8 weeks Email / 
phone 
contact with 
clinician. 

No control 
group.  

Patient Health Questionnaire, 
K-10-Psychological Distress 
Scale (Kessler et al., 2002), 
Beck Depression Inventory 

Both groups reported 
reduced depression 
and overall distress 
from pre-test to post 
test, maintained at 3-
month follow-up.  

Note: CBT = Cognitive Behavioural Therapy 
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One app, Mobile Stress Management, was evaluated as a universal intervention in two 

samples of oncology nurses (Villani et al., 2012; Villani et al., 2011) and one female 

university student sample (Grassi et al., 2011). This app played short video clips over the 

course of one to four weeks, which focused on reducing stress and promoting positive coping 

skills and relaxation techniques. Villani et al. (2011) reported that use of the app by nurses 

(N=15) was linked to significant decreases in anxiety and increases in positive coping 

strategies from pre-test to post-test in comparison to a control group. However, the validity of 

this finding is questionable as the intervention group had much higher levels of anxiety that 

the control group to begin with and this was not accounted for in the analysis. Villani et al. 

(2012) reported that they found similar results with another sample of oncology nurses (N=8), 

however, did not report any details of their statistical analysis, limiting inferences we can 

make from their findings. Grassi et al. (2011) found that students who used the app over 6 

days showed decreases in anxiety after each daily session compared to a control group. 

However, like the other two studies the sample size was small (N ≈ 15), limiting the 

generalizability of the results. Furthermore, a key limitation of all three studies was that 

participants’ actual levels of engagement with the app were not reported or considered in the 

analysis.  

 

The remaining four apps were selective / indicated interventions. Two apps were evaluated 

with at-risk individuals experiencing elevated symptoms of depressive symptoms. Watts et al. 

(2013) conducted a pilot RCT exploring the effectiveness of the Get Happy Program in adults 

(N=15) with mild-moderate depression. The programme consisted of six comic-book style 

‘lessons’ administered over an 8-week period, which described the experiences of a female 

character with depression, who has learned to manage her symptoms. It provided advice to 

the user on how to apply CBT principles to their own life and gave them homework to 

practice. Engagement was moderately high with 69% of participant completing all six 

lessons. They found a significant reduction in depressive symptoms from pre-test to post-

test, which was maintained at 3-month follow up. However, a notable limitation of this study 

was the use of a female only character, which may not have resonated with male 

participants. Kauer et al. (2012) and Reid et al. (2011) described a randomized controlled 

trial (RCT) of an app called Mobiletype with Australian adolescents (N=68) with elevated 

levels of distress. This app was based on self-monitoring principles whereby users monitored 

mood, stress, coping strategies, activities, eating, sleeping, exercise and substance use on 

the app. Engagement was moderate with participants in the intervention group completing an 

average of 3.3 entries each day, with an average of 17.7 days completed. Findings indicated 
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that in comparison to the attention control group5, participants who used the app for two to 

four weeks in conjunction with GP visits displayed a significant increase in ESA from 

baseline to six-week follow up, which was associated with reductions in depressive 

symptoms.  

 

The other two apps were evaluated with clinical populations. Burns et al. (2011) tested a 

mobile app for adults with major depressive disorder (N=8), as part of a 8-week multimodal 

intervention called Mobilyze!, which also included online behavioural skills training and email 

and telephone support from clinicians. Users were periodically prompted to enter self-report 

data into the app about their physical, social and psychological states (e.g. mood, fatigue, 

physical activity level, social engagement). The app used a range of sensors such as GPS, 

Wi-Fi and phone usage patterns to infer the users’ contextual environment. A machine-

learning algorithm used the data to generate tailored feedback for participants, designed to 

reinforce improvement of depressive symptoms. Engagement was moderate but declined 

over time with users reporting an average of 15.3 self-report ratings in the first week, which 

dropped to 4.8 in the eighth week. Findings revealed significant reductions in depressive 

symptoms from pre-test to post-test and participants reported high levels of satisfaction with 

the intervention. Rizvi et al. (2011) explored the use of a mobile app called DBT Coach over 

a 10-14 day period, in participants with co-morbid borderline personality disorder and 

substance use disorder. This app was based on dialectical behavior therapy (DBT) skills. 

Users could monitor emotions and substance use urges and were given advice on applying 

appropriate emotional regulation strategies. Monetary compensation of $150 was offered to 

those who completed over 75% of daily assessments and engagement was correspondingly 

high with participants completing an average of 85% of assessments. Users reported 

significant decreases in emotion intensity and in urges to use substances along with 

reductions in depression and distress while using the mobile app in conjunction with their 

usual face-to-face treatment. However, a key limitation of these two studies was the lack of a 

comparison control group. Thus, as these apps were evaluated as part of multi-modal 

interventions, changes in mental health outcomes in these studies cannot confidently be 

attributed directly to app usage.  

 

3.3.3 Review of mental health mobile apps (Post May 2013). 

In order to explore advances in research that have occurred since Donker et al.’s (2013) 

review, the author of the present thesis adopted a systematic approach to reviewing peer-

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
5 An attention control group is where participants are exposed to some sort of experience that takes as much time 
and requires as much attention as the intervention itself and induces the expectation of therapeutic benefit 
(Freedland, Mohr, Davidson, & Schwartz, 2011; Pagoto et al., 2013).!
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reviewed articles in this area published in English post May 20136.  The scope of the present 

review was limited to three key bibliographic databases (MEDLINE, EMBASE and 

PsycINFO). Guided by the search terms used by Donker et al., the following combination of 

search terms and Boolean operators were used across all three data bases:  

 

(anxiety OR depression OR "mood disorder" OR psychosis OR emotional stress OR suicidal 

OR self-harm OR "eating disorder" OR wellbeing OR psychotherapy OR happiness OR 

“positive psychology” or "mental health" OR “psychological health” OR “quality of life”)  

AND  

(m-health OR “mobile phone” OR “mobile app*” OR smartphone*) 

 

Studies were included if they examined the effectiveness of a mobile app-based mental 

health intervention on quantitatively measured mental health outcomes. As in Donker et al.’s 

review, studies were excluded if the intervention specifically targeted a medical disorder 

(such as irritable bowel syndrome or diabetes), if the intervention did not include an app 

component (e.g. text message based only interventions), if the app was only employed as a 

method of data collection (as opposed to being an active component of the intervention) or if 

the intervention was based on virtual reality exposure treatment. However, to gain a 

comprehensive picture of the evidence in this area, the author elected to include web-based 

interventions if they were primarily intended for delivery via mobile phone, in contrast to 

Donker et al.’s review where all web-based interventions were excluded.  Only empirical 

research studies were included. Reviews that did not report novel research findings, 

theoretical or discussion papers, editorial commentaries, protocol papers, case studies and 

book reviews were excluded. The last searches were completed on 2nd March 2016.  

 

The initial search identified 346 articles from MEDLINE, 466 articles from EMBASE, and 393 

articles from PsycINFO. Figure 3.1 depicts the selection of articles throughout the review 

process. After removal of duplicates (n=311) and exclusion of irrelevant articles (n=669) 

based on screening of titles and abstracts, full texts were obtained for 220 articles (full texts 

were unavailable for five articles). Of these, 22 met the criteria for inclusion. As the EMBASE 

database had been searched for the full 2013 year, two of these studies (Villani et al., 2013; 

Watts et al., 2013)7 had previously been included in Donker et al.’s review. These were thus 

excluded, resulting in a total of 20 studies ultimately reviewed in the qualitative synthesis. 

Details of these are presented in Table 3.2.  

 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
6 The EMBASE database search included articles from the full year 2013 due to inability to restrict searches by 
month published. 
7 Villani et al (2013) is the exact same article as Villani et al (2011), as included in Donker et al.’s review.  
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Figure 3.1. Flow chart depicting process of article selection 

Records identified through 
database searching 

N = 1,205  

Duplicates removed 
N = 311 

Records Screened 
N = 894 

 

Records Excluded  
N= 669 

• Non-English (n=21) 
• Not a mobile app intervention 

(n=297) 
• Did not assess mental health 

outcomes (n=76) 
• Theory / discussion paper (n=98) 
• Review (n=86) 
• Editorial / commentary (n=17) 
• Book review (n=1) 
• Protocol description (n= 55) 
• Erratum / retraction (n=2) 
• Conference proceedings (n=6) 
• Case Study (n=10) 

Full Text Articles Excluded 
N = 205 

• Did not test an app based mental 
health intervention (n=74) 

• Did not quantitatively assess mental 
health outcomes (n=85) 

• Targeted physical medical disorder 
(n=39) 

• Full text not available (n=5) 
• Previously included in Donker’s 

review (n=2) 
  

Full text articles assessed 
for eligibility  
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Table 3.2. Studies Examining the Effectiveness of Mental Health Mobile Apps (Post May 2013) 

Study Sample Description Period Support Control Outcome Measures Main Findings 

Apps evaluated with general samples  

Bentley et al. 
(2013) 

US adults (N=60)a ‘Health Mashups’: A smartphone widget 
(app), where users record data about 
food, exercise, mood and pain. Health 
Mashups infers data from the phone 
(e.g. sleep, weight, location), analyzes it 
& gives users feedback. 
 

Daily for 90 
days  

No support No control 
group 

- WHO-5 Well-Being Index 
(Bech, 2012)  

Well-being 
increased from 
baseline to 3 weeks 
& was maintained 
at 90 days. 

Carissoli, 
Villani, and 
Riva (2015) 

Italian adults (N=56, 
57% female), mean 
age=38.11 (SD=6.92);  
Intervention n = 20 
Control: n=18 
Wait List: n=18 
 

“It’s time to relax!”: A smartphone app 
that provided brief guided mindfulness 
meditations for users. 

Twice daily 
for 3 weeks. 

No support. Control group 
listened to 
relaxing music; 
wait list got no 
intervention. 
 

Mesure du Stress 
Psychologique (Di Nuovo, 
Rispoli, & Genta, 2000; 
Lemyre, Tessier, & Fillion, 
1990). 
 

Both intervention & 
control groups 
reported lower 
stress after 3 
weeks.  

Fishbach and 
Hofmann 
(2015) 

US adults (N=110, 54% 
female), mean 
age=27.7 (SD=9.2) 
Condition 1: n=36 
Condition 2: n=38 
Control: n=36 

Mobile app where users recorded daily 
goals & progress towards achieving 
them. Condition 1: App instructed 
users to consider potential obstacles to 
achieving goals Condition 2: App 
instructed users to consider obstacles & 
potential resolutions to these obstacles.  
 
 

Twice daily 
for 1 week. 

Short training 
session. No 
further support. 

Control group 
recorded goals 
but received no 
instructions to 
anticipate 
obstacles or 
resolutions.  
 

Happiness was assessed 
by one item (‘How happy 
do you feel with yourself 
today’) measured on a 
scale of -3 to +3. 

Condition 2 
reported higher 
average happiness 
at the end of each 
day than Condition 
1 or control group.  
 

Hightow-
Weidman et 
al. (2015) 

US young black men 
who have sex with men 
and transgender 
women (YBMSM/TW; 
N=15), mean age=26.1 

‘HealthMpowerment’: Web intervention 
delivered via smartphone comprising 
information & skills training on health/ 
relationship issues (e.g. sex, HIV, 
drugs) through articles, videos & 
forums. Other features include a 
thought journal & quiz section.  

One hour 
per week for 
four weeks. 

Users could ask 
questions to 
online doctor via 
the intervention 
platform. 

No control 
group. 

Center for Epidemiologic 
Studies Depression Scale 
(Radloff, 1977). 
 

Reductions in 
depressive 
symptomology were 
observed from pre-
test to post-test. 
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Howells, 
Ivtzan, and 
Eiroa-Orosa 
(2016) 

Adults recruited online 
(N=121, 87% female), 
mean age=40.7 
(SD=10.6) 
Intervention: n=57 
Control: n=64 

“Headspace On-the-Go”: A mobile app 
teaching basic principals of mindfulness 
through guided meditations.  

10 minutes 
per day for 
10 days. 

No support. Used a list 
making app 
daily to create 
an outline of 
their activities 
from the 
previous week.  

Positive and Negative 
Affect Scale (Watson et al., 
1988), The Flourishing 
Scale (Diener et al., 2009), 
Center for Epidemiologic 
Studies Depression Scale 
 

Users reported 
small reductions in 
depression & 
medium increases 
in positive affect  
from pre-test to 
post-test compared 
to control. 
 

Ly, Asplund, 
and 
Andersson 
(2014) 

Middle managers from 
companies in Sweden 
(N=73, 43% female), 
mean age=41.5 
(SD=7.2) 
Intervention: n=36 
Wait List: n=37 
 

A mobile app with 6 modules based on 
ACTb principles that contained audio 
lectures, texts & exercises pertaining to 
stress management. Users could input 
reflections & evaluate their experience. 

15 minutes 
daily for 6 
weeks. 

Therapist gave 
regular feedback 
via text message. 

Wait list 
received no 
intervention. 

General Health 
Questionnaire (Goldberg, 
1992), Perceived Stress 
Scale (Cohen, Kamarck, & 
Mermelstein, 1983). 

Users reported 
reductions in mental 
health difficulties & 
stress from pre-test 
to post-test 
compared to control 
group.   
 

Weltman, 
Lamon, 
Freedy, and 
Chartrand 
(2014) 

US police officers / 
dispatchers in their 
early 20s to late 40s 
(N=14, 29% female) 

‘Stress Resilience Training System’  
(SRTS) iPad app teaching users about 
physiology of stress & resilience, 
training them in self-regulation & 
engaging them in heart rate feedback 
games promoting use of resilience 
building techniques.  
 

6 weeks. Two-hour 
introductory 
session & four 
one-hour phone 
calls with 
‘resilience 
mentors.’ 

No control 
group. 

Personal and 
Organizational Quality 
Assessment (Barrios-
Choplin & Atkinson, 1997). 

Users’ 
organizational & 
emotional stress 
levels improved 
from pre-test to 
post-test, but not 
statistically 
significantly. 
 

Apps evaluated with at risk and clinical samples 

Ben-Zeev et 
al. (2014) 

US adults (N=33, 39% 
female) with 
schizophrenia or 
schizoaffective 
disorder, mean 
age=45.9 (SD=8.78) 
 

‘FOCUS’: An intervention comprising 3 
smartphone apps. Users report current 
states (moods, thoughts) & receive 
intervention techniques based on these. 
They can also access tips on illness 
management & coping strategies.  

3 times daily 
for 1 month. 

Used as adjunct 
to in-person 
services. 

No control 
group. 

Positive and Negative 
Syndrome Scale (Kay et 
al., 1987), Beck 
Depression Inventory 
(Beck et al., 1996). 
 

Reductions in 
psychopathology 
and depressive 
symptoms were 
observed after 1 
month. 
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Dagöö et al. 
(2014) 

Swedish adults with 
social anxiety disorder 
(N=52, 52% female), 
mean age=36.11 
(SD=11.4); 
Condition 1: n=27 
Condition 2: n=25 

Condition 1 (mCBT): App with 9 CBT 
modules. Users recorded social anxiety 
levels & completed homework reviewed 
by a therapist who provided feedback.  
Condition 2 (mIPT): App with 9 
interpersonal psychotherapy modules. 
Users reflected upon their work & 
module material between weekly 
therapist contact. 
  

Weekly for 9 
weeks. 

Both groups had 
weekly contact 
with a therapist.  

No control 
group. 

Liebowitz Social Anxiety 
Scale (Baker, Heinrichs, 
Kim, & Hofmann, 2002), 
Social Interaction Anxiety 
Scale & Social Phobia 
Scale (Mattick & Clarke, 
1998), Beck Anxiety 
Inventory (Beck, Epstein, 
Brown, & Steer, 1988)  
 

Both groups 
reported a reduction 
in social anxiety 
from pre- to post- 
test, maintained at 
3 month follow-up.  

Dennis and 
O’Toole 
(2014) 

US college students 
with elevated anxiety 
Condition 1: N=38, 
71% female) mean 
age=22.34 (SD=6.9) 
Intervention: n=18 
Placebo: n=18 
Condition 2: N=38, 
74% female, mean 
age=20.23 (SD=4.1) 
Intervention: n=18 
Placebo: n=20 
 

An Attention Bias Modification Training 
(ABMT)c app used by participants in a 
lab. The app was a game with 2 cartoon 
characters; one with an angry 
expression & one with a neutral / 
positive expression. Based on ABMT 
principles, throughout the game users’ 
attention was directed away from the 
threatening angry face & towards the 
neutral / positive face. 

Condition 
1: 25 
minutes 
Condition 
2: 45 
minutes 
 

Lab-based. Placebo group 
played a version 
of the game, 
where attention 
was not 
repeatedly 
directed away 
from the 
threatening 
face. 

State-Trait Anxiety 
Inventory.  
 

Both long and short 
training versions of 
ABMT resulted in 
reductions in state 
anxiety following 
use of the app.  
 

Dennis-
Tiwary, 
Egan, 
Babkirk, and 
Denefrio 
(2016) 

US adults with elevated 
anxiety (N=42, 50% 
female), mean 
age=20.6 (SD=3.7) 
Intervention: n=19 
Placebo: n=23 
 

The same ABMT app as in Dennis and 
O’Toole (2014) was used by 
participants in a lab-based setting.  

25 minutes. Lab-based. Same as 
Dennis and 
O’Toole (2014). 
  

State-Trait Anxiety 
Inventory. 

Reductions in state 
anxiety were not 
observed following 
use of the ABMT 
app.  

Depp et al. 
(2015) 

US adults with Bipolar 
Disorder (N=82, 59% 
female), mean 
age=47.5 (SD=12.8) 
Intervention: n=51 
Control: n=53 

‘PRISM’: A smartphone self monitoring 
programme on which users record their 
present states and moods. Based on 
their entries, they are presented with 
one of a number of personalised coping 
strategies they had pre-developed with 
a therapist.  

Twice daily 
for 10 
weeks. 

PRISM was used 
alongside four 
face-to-face 
therapist 
sessions. 

Control group 
completed 
paper & pencil 
mood chart 
daily alongside 
face-to-face 
sessions.  

Montgomery Asberg 
Depression Rating 
Scale (Svanborg & Åsberg, 
1994), Young Manic Rating 
Scale (Young, Biggs, 
Ziegler, & Meyer, 1978) 
 

Intervention group 
showed greater 
reductions in 
depression at 6 & 
12 weeks compared 
to control group. 
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Enock, 
Hofmann, 
and McNally 
(2014) 

US adults with elevated 
anxiety (N=326)a 

Intervention: n=158 
Control: n=141 
Waiting List: n=27 

A web app accessed via mobile phone 
delivered ABMT sessions to users. 
Users were presented with threatening 
and neutral faces and required to 
respond to a probe which was 
consistently linked to the neutral face, 
thus training them to direct attention 
towards the non-threatening stimulus. 

3 times daily 
for 4 weeks. 

No support. Control group 
used a version 
of app, where 
attention was 
not directed 
away from the 
threatening 
face; wait list 
received no 
intervention.   

Liebowitz Social Anxiety 
Scale (Baker et al., 2002), 
Social Interaction Anxiety 
Scale, Penn State Worry 
Questionnaire (Meyer, 
Miller, Metzger, & 
Borkovec, 1990), 
Depression, Anxiety and 
Stress Scale (Lovibond & 
PF, 1995) 

Social anxiety 
decreased for 
intervention/placebo 
participants 
compared to wait 
list from pre to post 
test, maintained at 
2 month follow up. 
Both groups 
reported reduced 
worry & distress, 
but only the ABMT 
group differed from 
the wait list. 
 

Faurholt-
Jepsen et al. 
(2015) 

Adults in Denmark with 
Bipolar Disorder (N=78, 
67% female), mean 
age=29.3 (SD=8.4) 
Intervention: n=33 
Control: n=34 

‘MONARCA’: A mobile app on which 
users monitored their mood, sleep, 
activities, cognitive problems, stress, 
alcohol, menstruation & early warning 
signs. The app provided visual graphs 
of data entered for patients to view.  
 

Daily for 6 
months. 

Users received 
call or text from 
nurse if it they 
were worsening. 
Intervention was 
used alongside 
treatment as 
usual. 

Control group 
received a 
mobile phone 
with no app on it 
& continued 
treatment as 
usual.  

Hamilton Depression 
Rating Scale (Hamilton, 
1967), Young Manic Rating 
Scale, Perceived Stress 
Scale, Major Depression 
Inventory (Bech, 
Rasmussen, Olsen, 
Noerholm, & Abildgaard, 
2001). 
 

No significant effect 
of the intervention 
emerged in relation 
to depressive and 
manic symptoms. 

Ly, Trüschel, 
et al. (2014) 

Adults in Sweden with 
Major Depressive 
Disorder (N=81, 70% 
female), mean age=36 
(SD=10.8) 
Condition 1: n=40 
Condition 2: n=41 

Condition 1: A smartphone app-based 
on behavioural activation.c Users could 
access psychoeducational material & 
record daily behaviours / reflections.  
Condition 2: A mindfulness app where 
users could access psychoeducational 
material & guided meditations.  
 

8 weeks. Condition 1:  
Therapists 
reviewed users 
entries & gave 
text message 
feedback. 
Condition 2: 
Users received 
encouraging texts 
from therapists 
every other day. 
 

No control 
group. 

Patient Health 
Questionnaire, Beck 
Depression Inventory, 
Beck Anxiety Inventory 

Both conditions 
reported medium to 
large improvements 
on measures of 
anxiety and 
depression from 
pre-test to post-test 
and from post-test 
to six month follow 
up.  
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Ly et al. 
(2015) 

Adults in Sweden with 
Major Depressive 
Disorder (N=93, 70% 
female), mean 
age=30.6 (SD=11.4) 
Condition 1: n=46 
Control: n=47 

A smartphone app where users could 
record daily healthy behaviours & view 
statistics / summaries of these over 
time.   
 

9 weeks. Four face-to-face 
therapy sessions. 
Therapists 
reviewed user 
entries & gave 
feedback via text 
message.  
 

Received ten 
face-to-face 
therapy 
sessions in 
conjunction with 
pencil & paper 
homework. 

Beck Depression 
Inventory, Patient Health 
Questionnaire, Beck 
Anxiety 

Both groups 
reported medium to 
large reductions in 
depression  & 
anxiety, which 
remained stable at 
6 months. 

Moëll, 
Kollberg, 
Nasri, 
Lindefors, 
and Kaldo 
(2015) 

Adults in Sweden with 
ADHD (N=57, 68% 
female) mean 
age=36.8 
Intervention: n=29 
Wait List: n=28 

‘Living Smart’:  An online intervention 
teaching users how to use smartphone 
apps as an aid in everyday life. Users 
receive 7 text modules teaching them 
how to use apps for reminders and to 
set to do lists. Users received 
homework involving using the apps  
 

6 weeks. Users had 
contact with a 
clinical 
psychologist who 
reviewed their 
homework & gave 
feedback. 
 

Wait List 
received no 
intervention. 

Hospital anxiety and 
depression scale (Zigmond 
& Snaith, 1983). 

 

Users reported 
greater decreases 
in inattention, 
hyperactivity and 
depression from 
pre- to post-test 
than control group.  

Possemato 
et al. (2016) 

US veterans with 
PTSD (N=20, 5% 
female), mean age=42 
(SD=12) 
Condition 1: n=10 
Condition 2: n=10 

‘PTSD Coach’: A smartphone app 
offering psychoeducation on PTSD 
symptoms and treatment, symptom 
monitoring, coping skills and links to 
social support and professional 
resources. 

8 weeks. Condition 1: 10 
min app training 
& no further 
instruction.  
Condition 2: 
Four 20 min. 
sessions on using 
app & assigning 
tasks to be 
completed.  
 

No control 
group. 

PTSD Checklist 
(Blanchard, Jones-
Alexander, Buckley, & 
Forneris, 1996), Patient 
Health Questionnaire 
(Kroenke et al., 2001). 
 

Both groups 
showed a decline in 
PTSD & depressive 
symptoms from pre- 
to post-test, with 
PTSD decreasing 
more in clinician-
supported group. 
 

Roepke et al. 
(2015) 

US adults with elevated 
depressive symptoms 
(N=283, 70% female), 
mean age=40.15 
(SD=12.4) 
Condition 1: n=93 
Condition 2: n=97 
Wait List: n=93 

‘SuperBetter’: A mobile & web app that 
uses a game-like platform to increase 
users’ drive to achieve goals & build 
online social support.  
Condition 1: A version of app, with 
CBT & positive psychotherapy (PPT) 
techniques for depression. 
Condition 2: A general version of the 
app, focusing on building self-esteem & 
accepting the present.  

10 minutes 
per day for 
one month  

No support. Wait list group 
received no 
intervention.   

Center for Epidemiologic 
Studies Depression Scale, 
Generalized Anxiety 
Disorder Scale (Spitzer et 
al., 2006).  
 
 

Both groups 
reported reduced 
depression & 
anxiety compared 
to wait list at post-
test and follow-up, 
but did not differ 
significantly from 
one another.  
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Roy, 
Highland, 
and 
Costanzo 
(2014) 

US adults with sub 
threshold PTSD (N = 
13)a  [Breakdown of 
participant numbers 
assigned to control 
versus intervention not 
provided]. 

‘GETsmart’: A smartphone intervention 
involving a 90 minute introductory video 
call with a mental health professional 
where users are introduced to CBT 
concepts and a range of apps, which 
promote resilience through techniques 
such as relaxations, engagement in 
social activities, psychoeducation etc.  

Daily for 6 
weeks. 

Users receive 
daily text 
messages 
recommending 
specific app 
activities.  

Control group 
received access 
to apps & daily 
text messages 
with 
inspirational 
sayings. 

PTSD checklist. Intervention group 
reported significant 
improvements in 
PTSD symptoms at 
post-test and follow-
up, which was not 
observed in the 
control group.   

Note. ACT = Acceptance and Commitment Therapy; ADHD = Attention Deficit Hyperactivity Disorder; CBT = Cognitive behavioural Therapy; HIV = Human Immunodeficiency Virus; 
PTSD = Post Traumatic Stress Disorder!
a Details of gender breakdown and / or age range not provided 
b Acceptance and Commitment Therapy (ACT) is a form of Cognitive-Behavior Therapy (CBT), the general objective of which is to promote psychological flexibility, i.e. the ability to be 
present in the here and now and adjust one's behavior according to personal values (Ly, Asplund, et al., 2014) 
c Attention Bias Modification Training (ABMT) is a computer-based neurocognitive therapeutic treatment for social anxiety that involves training individuals to direct their attention away 
from threatening stimuli (Dennis & O’Toole, 2014). 
d Behavioural activation is a CBT technique aimed at increasing positive behaviours and learning about relations between behaviour and mood (Ly, Trüschel, et al., 2014) 
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3.3.3.1 Interventions evaluated with non-clinical samples. 

Seven studies evaluated seven distinct universal app-based interventions intended for use 

with members of the general population. Two of these were focused on general well-being, 

three targeted stress and two targeted depressive symptoms. 

 

3.3.3.1.1 General well-being. 

Bentley et al. (2013) tested ‘Health Mashups’ with US adults; a self-monitoring smartphone 

widget8 where users self-reported data about food, exercise, mood and pain. The widget also 

inferred data from the phone and other apps (step count, sleep, weight, location, weather, 

free/busy calendar hours). It then analysed these data to present personalised feedback to 

users about their patterns of health behaviours e.g. “On days when you sleep more you get 

more exercise” or “You walk significantly more on Fridays”. They postulated that reflecting on 

patterns of health behaviour data would better prepare participants to make informed choices 

about their health behaviours, leading to positive changes and improved well-being. They 

reported a high level of engagement over time that did not differ across gender, education 

level or age, with 50 – 70% of users logging self-report data daily in the second and third 

months of the trial. Results indicated increased well-being after three weeks, which was 

maintained after three months of using the system. However, this study had a number of 

limitations; for example they did not report the age range or gender breakdown of the sample 

and importantly, did not use a control group, thus the extent to which changes can be 

attributed the intervention is limited.  

 

Fishbach and Hofmann (2015) aimed to improve well-being through an app-based goal 

setting intervention, where participants were instructed to anticipate obstacles for daily goal 

pursuit and envision resolutions. It was hypothesized that happiness would increase as a 

result of the intervention, as successful goal pursuit is associated with general well-being and 

happiness (Hofmann, Luhmann, Fisher, Vohs, & Baumeister, 2014). Engagement was high, 

with 80% of entries completed, however a monetary incentive of $1 for each completion was 

offered, thus these figures are unlikely to reflect real life un-incentivized usage. Findings 

indicated that those in the intervention condition showed higher levels of self-reported 

happiness at the end of each day than those in the control group or those who had a version 

of the app which focused on obstacle anticipation only (and not envisioning resolutions). 

However, happiness was assessed by only one item (‘How happy do you feel with yourself 

today’), as opposed to by a standardised scale, thus limiting our level of confidence in the 

reliability and validity of this measure.  

 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
8  A widget is type of smartphone app that can either stand alone or exist within another app 
(http://developer.android.com/guide/topics/appwidgets/index.html)  
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3.3.3.3.2 Stress. 

Ly, Asplund, et al. (2014) targeted stress reduction with a smartphone app that was based on 

Acceptance and Commitment Therapy (ACT; see Table 3.1 for description). The app 

comprised six modules of audio lectures, texts and exercises on stress reduction and ACT 

principles. Users could also input reflections on content and a therapist provided regular 

feedback on their entries via text. Engagement was moderate with 44% adhering to the 

intervention for the full six weeks. Results indicated small reductions in mental health 

difficulties and medium reductions in stress in comparison to the control group.  However, as 

the control group did not receive any contact with the therapist, it cannot be ruled out that the 

results were an effect of the therapist support only; an additional treatment arm with only 

therapist support would make it possible to test this. Furthermore, this study did not include 

follow-up data so whether benefits were maintained over time could not be tested.  

 

Weltman et al. (2014) targeted stress reduction in an organisational context using an iPad 

app promoting resilience in US police personnel. The app taught users about the physiology 

of stress and resilience, trained them in self-regulation techniques and engaged them in 

games that involved heart rate bio-feedback to help increase their use of resilience-building 

techniques. The app was supported by a two-hour training session and four one-hour phone 

calls with ‘resilience mentors’. Users’ organizational and emotional stress levels improved 

from pre to post test, although these improvements were not statistically significant. 

However, the sample size under study was small (n=14). Furthermore, participants’ 

engagement levels with the intervention were not reported and without the use of an active 

control group, change cannot be confidently attributed to app usage; it may have been 

elicited by the training sessions and phone contact with mentors.  

 

Carissoli et al. (2015) assessed a guided meditation app in 20 Italian adults, compared with 

an active control group (who listened to a relaxing piece of music on their phones) and a wait 

list control group. Engagement over the three-week intervention period was moderate in the 

intervention group, with only 45% of users engaging in a meditation activity every day, and 

very low in the control group with only 6% of participants listening to a relaxing piece of 

music every day. Both the control and intervention group reported lower stress levels after 

three weeks, while there was no change in the wait list participants’ stress scores. However, 

given the small sample size, low levels of engagement, and similar results for both the 

intervention and control groups this study does not provide enough evidence to attribute 

changes in stress to app usage.  
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3.3.3.3.3 Depression. 

Howells et al. (2016) also evaluated the use of a guided mindfulness meditation app. They 

found using this app for ten days resulted in significant improvements in positive affect and 

reductions in depression when compared with an active control group. However, they did not 

report engagement levels with the app. 

Finally, Hightow-Weidman et al. (2015) conducted a feasibility study testing 

‘HealthMpowerment’; a multifaceted online intervention for Young Black Men who have Sex 

with Men and Transgender Women (YBMSM/TW), accessed via mobile phone. This 

intervention aimed to improve mental health by promoting protective factors (e.g. provision of 

social support through forums) and reducing risky behaviour through promoting knowledge 

and skills around healthy behaviours. Engagement was high, with users spending five hours 

on average on the site during the intervention period (Baltierra et al., 2014). However, a 

monetary incentive of $50 was provided for participants who spent at least one hour per 

week on the site, so this is unlikely to reflect non-incentivized usage among this population. 

They observed reductions in feelings of social isolation and depressive symptomology from 

pre-test to post-test. While this is promising, the small sample size and lack of control group 

highlights the need for more robust evaluation before conclusions can be drawn about the 

intervention’s efficacy. 

3.3.3.2 Interventions evaluated with at risk and clinical samples. 

The remaining 13 studies between them examined 15 selective and indicated app-based 

interventions. Three of these were with samples that had elevated social anxiety, eight were 

with samples with clinical or threshold level mood or anxiety disorders, one was with a 

sample with schizophrenia and one was with a sample with ADHD. 

 

3.3.3.2.1 Elevated social anxiety.   

Dennis-Tiwary and her colleagues conducted two lab-based experiments testing the 

effectiveness of a mobile app-based gamified form of Attention Bias Modification Training 

(ABMT; see Table 3.1 for description) in college students with elevated social anxiety 

compared to a placebo training group. Findings were mixed; participants in the first study 

reported reduced state anxiety following use of the ABMT app (Dennis & O’Toole, 2014), but 

no such reductions emerged in the second study (Dennis-Tiwary et al., 2016). Furthermore, 

the lab-based environment in which the studies took place limits the ecological validity of the 

findings (i.e. the extent to which findings can be expected to be replicated if the app were 

utilised in the users natural environment). Enock et al. (2014) tested a non-gamified app 

version of ABMT, completed by participants in their natural environment twice daily for four 

weeks. Engagement was moderate with participants completing 65% of sessions on 
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average. Results indicated that both the ABMT training group and the placebo training 

comparison reported significantly reduced social anxiety from pre-test to post-test in 

comparison to a waiting list group who received no intervention, however, they found no 

greater symptom declines in the ABMT group than in placebo group. Both groups also 

reported significant declines in worry and distress, however, only the ABMT group differed 

significantly from the waiting list on these outcomes at post-test. Thus, evidence for app-

based ABMT across lab-based and real-life conditions is mixed and future research is 

necessary to examine this further.  

 

3.3.3.2.2 Mood and anxiety disorders. 

Two self-monitoring apps were tested with individuals with bipolar disorder. Depp et al. 

(2015) evaluated ‘PRISM’, an app used as an adjunct to face-to-face therapist sessions. This 

app prompted users to record their activities and mood twice daily, following which they were 

provided with a personalised coping strategy based on their mood rating. Participants were 

informed that investigators would be able to monitor compliance remotely, therefore 

engagement was encouraged and was moderate, with an average of 65% of users engaging 

per day across the intervention period. Users reported significantly greater reductions in 

depressive symptoms at six and 12 weeks compared to those in the control condition who 

completed pencil and paper mood charts daily. However, level of compliance with the 

intervention was not correlated with change in depressive symptoms and no differences were 

observed in manic symptoms or functional impairment. Similarly, Faurholt-Jepsen et al. 

(2015) tested the effectiveness of MONARCA, an app-based intervention for adults with 

bipolar disorder as an adjunct to treatment as usual. On MONARCA users monitored their 

mood, sleep, activities, cognitive problems, stress, alcohol, menstruation and early warning 

signs of deterioration, and could view graphs of these data over time. Engagement was 

unusually high with 93% of patients completing entries daily over the 6-month period. This 

may be due to the high level of contact with nurses facilitated by the MONARCA feedback 

system, with an average of 85 text messages and 11 phone calls to each patient, during the 

trial period. However, no significant effect of the intervention emerged in relation to mental 

health outcome variables. Faurholt-Jepsen et al. (2015) suggest that as both groups received 

evidence-based psychopharmacological treatment and face to face therapy, there may not 

have been potential to improve outcomes above and beyond this treatment as usual by 

adding an additional app-based component.  

 

Ly and his colleagues explored the use of mobile apps among adults with major depressive 

disorder in two studies. In the first study Ly, Trüschel, et al. (2014) tested two smartphone 

apps over an eight-week intervention period. One app was based on the CBT technique of 

behavioural activation (BA; see Table 3.1 for description) and the other was a mindfulness 
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app providing guided meditation sessions. Both the BA group and the mindfulness group 

received supportive feedback from a therapist via text message, however, contact with the 

therapist was kept to a maximum of 20 minutes per week.  70% of participants engaged in 

the intervention for the full eight weeks. Findings were positive with medium to large 

improvements from pre-test to post-test and from post-test to six month follow up for both 

conditions on measure of depression and anxiety. Ly et al. (2015) tested a similar BA app as 

an adjunct to face-to-face BA sessions. Again users reported medium to large improvements 

from pre-test to post-test and from post-test to six month follow up for app users and for a 

comparison group who received ten face-to-face sessions but no app component. However, 

participants’ levels of engagement with the app in this study were unclear.  While results of 

these studies are impressive, a key limitation of both was the lack of a wait list or attention-

controlled placebo group, which raises the possibility that these effects occurred due to 

natural recovery. 
 

Roepke et al. (2015) tested SuperBetter, a mobile and web app that uses a game mechanics 

to increase users’ drive to accomplish goals and build online social support. They tested a 

general version and a ‘CBT-PPT’ version in adults with clinical levels of depression. They 

postulated that the general version would benefit participants by promoting protective factors 

such as increased social support, self-esteem and acceptance of the present, and that the 

CBT-PPT version would provide a greater benefit, as it included CBT and positive 

psychotherapy (PPT) components specifically targeting depression (such as cognitive 

restructuring and behavioural activation). Both versions utilized a game-like platform where 

users were invited to complete activities, such as taking steps toward achieving a goal 

(‘quests’), completing mood-boosting activities (‘power-ups’) and seeking social support 

(‘invite allies’). Users earned points and ‘leveled up’ as they progressed through these 

activities. Engagement was moderate; of the participants in the CBT-PPT condition, 77% 

percent logged in to the app and 73% downloaded content. Of those assigned to general 

condition, 74% logged in, and 66% downloaded content. Both conditions reported significant 

reductions in depression and anxiety compared to the wait list group, however conditions did 

not differ significantly from one another. The authors note that over half of those in the CBT-

PPT condition did not receive any of the app’s CBT content due technical confusion over 

downloading content, and suggest this may be a reason why they did not see a greater 

improvement in this group.  

 

Dagöö et al. (2014) tested the effectiveness of two web-based interventions delivered via 

smartphone to Swedish adults diagnosed with social anxiety disorder (SAD), in conjunction 

with weekly therapist contact. The first intervention was a mobile cognitive behavioural 

therapy (mCBT) intervention containing nine modules teaching CBT principles to users. 
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Users recorded their anxiety levels during social situations and completed homework via 

electronic forms, submitting it weekly to a therapist who reviewed it and provided feedback. 

The second intervention was a mobile interpersonal therapy intervention (mIPT) delivered via 

nine modules based on interpersonal psychotherapy treatment. This group also had weekly 

contact with a therapist, and were encouraged to reflect upon their work and the material that 

had been presented in the modules between each contact. Engagement was moderate with 

63% of users in the mCBT and 52% of users in the mIPT group completing all modules over 

the course of the intervention period. Both groups reported a reduction in social anxiety, with 

a moderate effect size for those in the mCBT group and a small effect size for those in the 

mIPT group. However, the absence of an active or wait-list control means again we must be 

cautious in attributing change specifically to app usage.  

 

Two studies looked at interventions for PTSD. Possemato et al. (2016) explored the use 

‘PTSD coach’, a smartphone app offering psychoeducation, symptom monitoring, coping 

skills and links to social support and professional resources, in US veterans with PTSD 

across two conditions. In the ‘self management’ condition users were given one ten minute 

session on how to operate the app, but given no specific instructions on using the app in a 

particular way or at a particular time.  In the ‘clinician supported’ condition users received 

four 20 minute support sessions with a therapist during the intervention period focusing on 

using the app and assigning homework for specific app tasks to be completed. The authors 

reported that engagement was high among users in the clinician-supported condition but did 

not report engagement levels for the self-management condition. Participants in both 

treatment conditions experienced a statistically significant decline in PTSD symptoms, with 

symptoms decreasing more in the clinician supported condition than the self-management 

condition. Small reductions in depressive symptoms were also observed for both groups. 

However, no wait list control group was employed in this study.  

 

Roy et al. (2014) presented interim findings as part of an on-going study examining the 

effectiveness of GETSmart, a smartphone intervention for PTSD involving multiple apps. 

Initially participants have a 90 minute introductory video call with a mental health professional 

where they are introduced to CBT concepts and a range of apps which promote resilience 

through techniques such as relaxation, engagement in social activities, psychoeducation etc. 

They then receive daily text messages recommending use of specific apps and app content. 

The authors state that compliance with the intervention was high, but do not provide 

supporting data. The intervention group reported significant improvements in PTSD 

symptoms at post-test compared to the control group, however the sample size was very 

small (N=13) and the authors did not report its breakdown across the control and intervention 

conditions, limiting the inferences a reader can make from these findings.  
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3.3.3.2.3 Other disorders. 

Ben-Zeev et al. (2014) tested ‘FOCUS’, an intervention for adults with schizophrenia as an 

adjunct to in-person services. This intervention involved three apps, where users logged their 

emotional / cognitive states and received personalised recommendations for intervention 

techniques based on this. Engagement was high; on average, participants used the FOCUS 

system on 87% of the days during the one-month intervention period. Results indicated 

significant reductions in psychopathology and depression for participants after using the app, 

and reductions in depression were greater for those who used the intervention more. While 

this suggests that use of the app contributed to the reduction in depression, the lack of a 

control group remains a major limitation of this study. 

 

Finally, Moëll et al. (2015) evaluated ‘Living Smart’; an online course teaching adults with 

ADHD how to use a range of smartphone apps as an aid in everyday life. Users received 

seven text modules teaching them how to use apps for tasks such as setting reminders and 

creating to-do lists. Users were set homework involving using the apps and had contact with 

a clinical psychologist who provided them with feedback. On average engagement was 

moderate, with participants completing 3.5 of the seven modules. Intervention participants 

reported greater decreases in ADHD symptoms and depression than the control group, 

suggesting this may be a feasible way to help improve symptomology in individuals with 

ADHD. However, approximately half of the participants were involved in other therapeutic 

activities (e.g. ADHD medication or another psychological intervention), which may have 

acted as a confounding variable in this study.  

 

3.3.3.3 Summary of reviews. 

Between Donker et al.’s and the present review, 28 studies were identified which evaluated 

27 distinct mobile app-based interventions. Mechanisms for promoting positive mental health 

outcomes varied from app to app, and are summarized in Table 3.3. The most common 

mechanisms included either some form of self-monitoring promoting increased emotional 

self-awareness (Ben-Zeev et al., 2014; Bentley et al., 2013; Burns et al., 2011; Dagöö et al., 

2014; Depp et al., 2015; Faurholt-Jepsen et al., 2015; Kauer et al., 2012; Possemato et al., 

2016; Reid et al., 2011; Rizvi et al., 2011), or the promotion of positive coping mechanisms 

either generally (Ben-Zeev et al., 2014; Depp et al., 2015; Possemato et al., 2016; Roy et al., 

2014) or more specifically through methods such as relaxation techniques (Carissoli et al., 

2015; Grassi et al., 2011; Howells et al., 2016; Ly, Trüschel, et al., 2014; Villani et al., 2012; 

Villani et al., 2011), emotional regulation techniques (Rizvi et al., 2011) or CBT strategies 

(Dagöö et al., 2014; Roepke et al., 2015; Watts et al., 2013). A small number of apps used 

more specific, targeted content such as ABMT (Dennis & O’Toole, 2014; Dennis-Tiwary et 
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al., 2016; Enock et al., 2014) or interpersonal psychotherapy material (Dagöö et al., 2014). 

The majority of the apps (N=17; 63%) were used with phone or face-to-face support from a 

mental health professional, one third (N=9; 33%) were used as stand alone tools and one 

was used in a lab-based environment.  

 

In order to systematically assess the methodological quality of the studies identified across 

the two reviews, the Quality Assessment Tool for Quantitative Studies was applied to each 

study. Presented in full in Appendix D, this standardised tool was developed by the Effective 

Public Health Practice Project (1998) for use as part systematic reviews of health 

interventions. It allows for the evaluation of the quality of randomized and non-randomized 

intervention studies under six parameters; (i) selection bias, (ii) study design, (iii) 

confounders, (iv) blinding, (v) data collection and methods and (vi) withdrawals and dropouts 

(National Collaborating Centre for Methods and Tools, 2008). Based on rating scores for 

each of the six components, each study is given an overall global rating of strong, moderate 

or weak. The content validity of this tool has been confirmed by an expert group and 

satisfactory test-retest reliability has been established (Thomas, Ciliska, Dobbins, & Micucci, 

2004). Table 3.3 presents the global quality ratings for each study as determined by the 

Quality Assessment Tool, as well as a summary of the reported effects of each app 

reviewed. A full breakdown of quality scores for each study across each of the six quality 

domains is presented in Appendix E.  
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Table 3.3. Summary of Mechanisms for Promoting Positive Mental Health, Effectiveness Findings and Global Quality Rating Across Apps Reviewed 

App  Evaluation Study  Means of Promoting  
Positive Mental Health 

Reported  
Effect 

Global Quality 
Ratinga 

Apps Tested with General Population Samples 

(i) Mobile Stress Management  
 

1. Grassi et al. (2011) 
2. Villani et al. (2012) 
3. Villani et al. (2011) 
 

Video & audio clips on reducing stress, promoting positive 
coping skills & relaxation techniques. 
 

1. Reduced anxiety 
2. Reduced anxiety. 
3. Reduced anxiety 

1. Weak 
2. Weak 
3. Weak 

(ii) Health Mashups 4. Bentley et al. (2013) Self-monitoring of food, exercise, mood & pain, with 
feedback on wellbeing patterns.  
 

Increased well-being. Weak 

(iii) It’s time to relax! 
 

5. Carissoli et al. (2015) 
 

Guided meditation.  Reduced stress.  Weak 

(iv) Untitled Goal Setting App 6. Fishbach and Hofmann (2015) 
 

Promoting thoughts on overcoming obstacles to goal 
achievement.  
 

Higher daily happiness. Weak 

(v) Health Mpowerment 7. Hightow-Weidman et al. (2015) 
 

Fostering protective factors (e.g. online social support) & 
promoting healthy behaviour knowledge & skills. 
 

Reduced depression. Weak 

(vi) Headspace On-the-Go 8. Howells et al. (2016) 
 

Guided meditation. Reduced depression. Increased 
positive affect. 
 

Moderate 

(vii) Untitled ACT App 9. Ly, Asplund, et al. (2014) 
 

ACT-based lectures, texts & exercises. Reduced mental health difficulties 
& stress. 
 

Moderate 

(viii) SRTS 10. Weltman et al. (2014) 
 

Training in self-regulation techniques for stress. Reduced organisational & 
emotional stress.  

Weak 

Apps Tested with At Risk / Clinical Samples 

(ix) Mobilyze!  
(MDD)  
 

11. Burns et al. (2011) Emotional self-monitoring of & feedback promoting 
techniques to reinforce improvement. 

Reduced anxiety & depression. Weak 

(x) Mobiletype  
(Elevated Depression) 
 

12. Kauer et al. (2012) 
13. Reid et al. (2011) 
 

Self-monitoring of sleep, diet, emotional states, stress and 
substance use.  

12. Increased ESA, leading to 
reduced depression. 
13. Increased ESA. 

12. Strong 
13. Strong 
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(xi) DBT Coach  
(Co-morbid BPD & SUD)  
 

14. Rizvi et al. (2011) 
 

Emotional & substance use self-monitoring & promotion of 
emotion regulation techniques. 

Reduced depression & overall 
distress.  

Weak 

(xii) Get Happy 
(Major Depression)  
 

15. Watts et al. (2013) Promoting CBT techniques for depression through comic 
book story. 
 

Reduced depression & distress. Weak 

(xiii) FOCUS  
(Schizophrenic / 
Schizoaffective Disorders) 
 

16. Ben-Zeev et al. (2014) 
 

Self-monitoring of moods / thoughts & promotion of positive 
behaviours & coping strategies. 

Reduced psychopathology & 
depression. 

Moderate 

(xiv) Untitled CBT App 
 (SAD)  
 

17. Dagöö et al. (2014) 
 

Self-monitoring of anxiety & text-based CBT modules on 
coping with social anxiety. 
 

Reduced social anxiety. Moderate 

(xv) Untitled IPT App 
 (SAD)  
 

17 Dagöö et al. (2014) 
 

Text-based IPT modules focusing on interpersonal 
interactions. 
 

Reduced social anxiety.  Moderate  

(xvi) Untitled ABMT App 
(Elevated Anxiety) 

18. Dennis and O’Toole (2014) 
19. Dennis-Tiwary et al. (2016) 
 

Gamified ABMT.  18. Reduced anxiety  
19. No effect 

18. Moderate 
19. Strong 

(xvii) PRISM  
(BD)  
 

20. Depp et al. (2015) 
 

Self-monitoring of mood states & promotion of positive 
coping strategies. 

Reduced depression. Moderate 

(xviii) Untitled ABMT App 
(Elevated Anxiety) 
 

21. Enock et al. (2014) 
 

ABMT.  Reduced social anxiety, worry & 
distress.  

Moderate  

(xix) MONARCA  
(BD) 
 

22. Faurholt-Jepsen et al. (2015) 
 

Self-monitoring e.g. mood, activities, cognitive problems, 
stress, alcohol, early warning signs. 
 

No effect.  Strong 

(xx) Untitled BA App  
(MDD)  
 

23. Ly, Trüschel, et al. (2014) 
 

Self-monitoring of daily behaviours with access to 
psychoeducational material. 

Reduced anxiety & depression. Moderate 

(xxi) Untitled Mindfulness App 
(MDD) 
 

23. Ly, Trüschel, et al. (2014) 
 

Guided meditation & access to psychoeducational material. Reduced anxiety & depression. Moderate 

(xxii) Untitled Self-Monitoring 
App (MDD) 
 

24. Ly et al. (2015) 
 

Self-monitoring of healthy behaviours.  Reduced anxiety & depression. Moderate 
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(xxiii) Living Smart  
(ADHD)  
 

25. Moëll et al. (2015) 
 

Teaches use of self-management apps to set reminders & 
create to-do lists. 
 

Reduced inattention, hyperactivity 
& depression. 

Moderate 

(xxiv) PTSD Coach 
 (PTSD) 
 

26. Possemato et al. (2016) PTSD psychoeducation, symptom monitoring, coping skills, 
links to social support & professional resources. 
 

Reduced PTSD & depression. Moderate 

(xxv) SuperBetter: CBT-PPT  
(Elevated Depression)  
 

27. Roepke et al. (2015) Game-like platform to increase drive to achieve goals & build 
online support focusing on CBT & positive psychotherapy 
techniques for depression. 
 

Reduced anxiety & depression. Weak 

(xxvi) SuperBetter: General  
(Elevated Depression) 
 

27. Roepke et al. (2015) Game-like platform to increase drive to achieve goals & build 
online support, focusing on self-esteem & accepting the 
present 
 

Reduced anxiety & depression. Weak 

(xxvii) GETsmart  
(Sub Threshold PTSD) 

28. Roy et al. (2014) Fosters engagement with apps promoting resilience through 
techniques such as relaxation, social activities, 
psychoeducation etc. 
 

Reduced PTSD symptoms  Weak 

Note: ABMT= Attention Bias Modification Training; ACT = Acceptance and Commitment Therapy; BA = Behavioural Activation; BP = Biploar Disorder; BPD = Borderline Personality 
Disorder; CBT = Cognitive Behavioural Therapy; DBT = Dialectical Behaviour Therapy; ESA = Emotional Self-Awareness; IPT = Interpersonal Psychotherapy; MDD = Major 
Depressive Disorder; PTSD = Post Traumatic Stress Disorder; SAD = Social Anxiety Disorder; SRTS = Stress Resilience Training System; SUD = Substance Use Disorder  
aAs evaluated by the Quality Assessment Tool for Quantitative Studies
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Findings generally indicated app usage was associated with more positive mental health 

outcomes, with all but two studies (Dennis-Tiwary et al., 2016; Faurholt-Jepsen et al., 2015) 

reporting improved mental health outcomes following engagement with the intervention. 

However, results from the quality evaluation clearly indicate a significant number of 

methodological limitations across the studies reviewed. Overall, just under half of the studies 

reviewed (n=13) were rated as methodologically weak, and consequently at high risk of bias. 

Thirty-nine percent of studies (n=11) were rated as moderate, indicating some risk of bias 

and only 14% (n=4) were considered to be methodologically strong and at minimal risk of 

bias. Notably, among the four studies that were rated as methodologically strong, two of 

them (Dennis-Tiwary et al., 2016; Faurholt-Jepsen et al., 2015) found no effectiveness for the 

intervention evaluated. The other two studies did not find a direct effect of the intervention on 

mental health outcomes (Kauer et al., 2012; Reid et al., 2011); rather, they found an indirect 

effect through ESA. Thus, a moderate to high risk of bias was present among all studies that 

actually found a direct effect of a mobile app-based intervention on mental health outcomes.  

 

Other commonly occurring limitations across both reviews included small sample sizes, 

differing measures of engagement across studies, and the absence of a control group in a 

number of studies. Looking firstly to sample size indicates that nearly half of the apps (n=13) 

were tested with intervention sample sizes of N=30 or under (Burns et al., 2011; Carissoli et 

al., 2015; Dagöö et al., 2014; Dennis & O’Toole, 2014; Dennis-Tiwary et al., 2016; Grassi et 

al., 2011; Hightow-Weidman et al., 2015; Moëll et al., 2015; Possemato et al., 2016; Rizvi et 

al., 2011; Roy et al., 2014; Villani et al., 2012; Villani et al., 2011; Watts et al., 2013; Weltman 

et al., 2014), and only one app was tested with an intervention sample that exceeded 100 

(Enock et al., 2014), thus limiting the generalizability of findings to the population. Data 

pertaining to engagement was not reported for 22% (n=6) of apps (Grassi et al., 2011; 

Howells et al., 2016; Ly et al., 2015; Possemato et al., 2016; Roy et al., 2014; Villani et al., 

2012; Villani et al., 2011; Weltman et al., 2014) making it difficult to determine whether app 

usage was a key driver of change. Where levels of engagement were reported, they 

appeared to vary drastically between studies, however, variations in how engagement was 

measured makes meaningful comparison between apps difficult. For example, a number of 

studies (Enock et al., 2014; Fishbach & Hofmann, 2015; Moëll et al., 2015; Rizvi et al., 2011) 

reported engagement based on the average number of possible modules or self-monitoring 

entries completed by participants (50% - 85%), whereas Dagöö et al. (2014) and Watts et al. 

(2013) reported it based on the number of participants who completed all possible modules 

in the app (66% - 77%). Similarly, Depp et al. (2015) and Bentley et al. (2013) reported 

engagement based on the average number of participants who used the app on a given day 

during the intervention period (50% - 70%), whereas Carissoli et al. (2015) and Faurholt-

Jepsen et al. (2015) reported the number of participants who used the app every day 
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throughout the intervention period (6% - 93%). Furthermore, engagement in studies where 

monetary incentives were provided to use the app (Fishbach & Hofmann, 2015; Hightow-

Weidman et al., 2015), likely overestimate the level of usage that would occur in real life 

situations. A key limitation of particular concern, was that over one third of the apps tested 

(n=11) were not compared to a control group (Ben-Zeev et al., 2014; Bentley et al., 2013; 

Burns et al., 2011; Dagöö et al., 2014; Hightow-Weidman et al., 2015; Ly, Trüschel, et al., 

2014; Possemato et al., 2016; Rizvi et al., 2011; Watts et al., 2013; Weltman et al., 2014), 

thus we cannot confidently attribute change in these studies solely to app usage.  

   

Thus, while mental health mobile apps appear intuitive and attractive as a feasible means of 

improving mental health outcomes, it is evident from these reviews that the concerns being 

raised in relation to the evidence base in this area (Clough & Casey, 2015; Harrison & 

Goozee, 2014; Kumar et al., 2013; Lindhiem et al., 2015; Olff, 2015; Wiederhold, 2015) are 

valid. This is particularly true in the case of evaluations with general samples, none of which 

were rated as methodologically strong in the present review.  Furthermore, it is evident that, 

despite the high prevalence of mental health difficulties in this age group, there is a 

significant gap in terms of evaluating these tools with adolescents. Only one app identified in 

these reviews (Mobiletype) was tested with an adolescent sample, which had a significant 

direct effect on ESA and an indirect effect on depressive symptoms from pre-test to post-test 

(Kauer et al., 2012; Reid et al., 2011).  

 

3.4 Summary 
 

Over the coming years, it is predicted that the use of mobile technologies in mental health 

contexts will continue to rapidly increase (Proudfoot, 2013). However, the findings of the 

present review confirm concerns that have recently been raised relating to the size and 

quality of the existing evidence base for the effectiveness of mobile apps in mental health 

(Olff, 2015). There is a clear need for further rigorous research exploring the role of mobile 

technology in different mental health contexts and in particular with adolescents. 
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Chapter 4 Development of ‘CopeSmart’: A Mobile App-Based Mental Health 
Intervention 

!

4.1 Overview 

!
Chapter 3 described how mobile apps have potential for use in mental health interventions 

with adolescents and highlighted the need for further, more robust research in this area. The 

present chapter attempts to address gaps in the literature by describing the development of a 

mobile app-based youth mental health intervention, to be subsequently evaluated in terms of 

feasibility and efficacy. The development process was guided by the revised Medical 

Research Council (MRC) recommendations for the development of complex interventions 

(Craig et al., 2008) and by Matthews, Doherty, Coyle and Sharry’s (2008) guidelines for 

designing mobile applications for use as part of mental health intervention. As part of this 

process, five focus groups were conducted with young people aged 15–16 years (N=34) 

exploring adolescents’ perspectives in relation to mental health mobile apps. The 

methodology and results of these focus groups are discussed in the present chapter.  

!
4.2 Intervention Development Frameworks   
 

4.2.1 Development of complex interventions. 

Complex interventions are those that encompass multiple interconnecting components 

(Campbell, Fitzpatrick, Haines, & Kinmonth, 2000; Craig et al., 2008) and consequently can 

be challenging to develop and evaluate. MRC guidelines advise a systematic, four-phase 

approach to the development and evaluation of such interventions (Craig et al., 2008), as 

detailed in Figure 4.1. A notable feature of this framework is its non-sequential nature. This 

emphasises the iterative nature of intervention development and that work may be ongoing 

across more than one phase at a given time during the development and evaluation process 

(Campbell et al., 2007).   
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Figure 4.1. Development and evaluation process of complex interventions. 

Adapted from “Developing and evaluating complex interventions: the new Medical Research 

Council guidance” (Craig et al, 2008).  

 

These guidelines place an emphasis on the importance of good preparatory work in the 

development phase of an intervention, comprising three important components. The first two 

components refer to establishing and working from an evidence base in order to inform the 

design of the intervention by (i) systematically reviewing the literature and identifying existing 

evidence for similar interventions, and (ii) developing a theoretical understanding of 

mechanisms for change under study by drawing on existing evidence and theory. The third 

component refers to engaging in preliminary work to model the proposed process and 

outcomes of the intervention. This can involve quantitative modeling approaches such as 

computer-based simulations, or qualitative methods such as focus groups or interviews with 

end-users. The purpose of these is to clarify end-user needs, develop an understanding of 

how an intervention may achieve desired outcomes and ensure acceptability with members 

of the target population (Owens et al., 2011; Rowlands, Sims, & Kerry, 2005).  

 

The practice of consulting with end-users at an early stage is not unique to health 

intervention development; its significance is emphasised across disciplines. For example, 

Human-Computer Interaction research has long emphasised the importance of including 

end-users in the design and evaluation of human-centered technologies (International 

Organisation for Standardisation, 2010). This is reflected in the first of Gould and Lewis’s 

(1985) three classic principles of system design, which are (i) Early Focus on Users, (ii) 

Feasibility and Piloting 
(i) Testing Procedures 
(ii) Estimating Recruitment & Retention 
(iii) Determining Sample Size 

Development 
(i) Identifying the Evidence Base 
(ii) Identifying Theory 
(iii) Modeling Process and Outcomes 

 
Evaluation 

 

 

 
Implementation 
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Empirical Measurement and (3) Iterative Design. Gould and Lewis emphasise that the design 

team should have direct contact with users during the development phase, through methods 

such as interviews and discussions, in order to obtain an in depth understanding of their end-

users and the nature of the interactions they will carry out with the system.  

 

Additionally, in a youth mental context, there has been increased recognition over the past 

decade of the importance of actively involving young people in the planning and delivery of 

youth mental health care services (Coughlan et al., 2013; Hagen et al., 2012; Howe, 

Batchelor, & Bochynska, 2011; Peterson-Sweeney, 2005). Including young people in the 

design of mental health interventions is mutually beneficial to both the young person and the 

intervention development team. It allows young people to be active participants in decision 

making processes impacting their lives (Howe et al., 2011) and helps assure them that their 

voices are being heard and that their opinions are of value. Furthermore, by involving young 

people in the development of mHealth technologies, their needs, experiences and knowledge 

can be kept at the forefront of intervention design, ensuring that such interventions effectively 

meet young people’s needs and are acceptable and engaging to them (Hagen et al., 2012; 

Peterson-Sweeney, 2005). Consequently, young people will be more likely to use them, 

which will increase their overall reach and impact (Peterson-Sweeney, 2005).  

 

4.2.2 Development of mental health mobile interventions. 

In addition to the general guidelines for the development of complex interventions, there are 

a number of further issues pertinent to the design of health interventions that involve 

technological components. For example, while technological advances have created new 

opportunities for use in mental health research and practice, they have also resulted in new 

challenges for ensuring such interventions are delivered in a safe and effective manner 

(Hewson & Buchanan, 2013). Matthews et al. (2008) provide guidelines for the design of 

mobile phone mental health interventions for adolescents, based on the literature in this area 

and their own experience in designing a ‘mood diary’ mobile app for adolescents. Their 

guidelines outline seven key factors that should be taken into account in the design of mobile 

health care interventions: (i) ethical requirements, (ii) privacy and engagement, (iii) ease of 

use, (iv) personal mobile phones, (v) access, (vi) standard user interface (UI) and design and 

(vii) error handling.  

 

4.2.2.1 Ethical requirements. 

Ethical considerations must be key in the design and use of mobile technology in healthcare. 

Firstly general research ethics practices should adhered to, such as consulting an 

established ethical committee, obtaining informed consent from participants and maintaining 
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confidentiality (Hewson & Buchanan, 2013). Technology specific considerations include 

ensuring data are transmitted and stored securely (Carter, Liddle, Hall, & Chenery, 2015), 

verifying reliability and usability of new systems before they are implemented (Matthews et 

al., 2008) and ensuring participants are aware that the app is not a replacement for face-to-

face mental health services (Campbell & Robards, 2013). In reference to clinical specific 

technologies, Matthews et al. also emphases that mobile apps should be designed in 

collaboration with therapists to integrate with existing working methods and should be used 

under the guidance of a mental health professional.  

 

4.2.2.2 Design for privacy and engagement. 

The issue of privacy in the design of mobile mental heath interventions is key, and linked to 

this are the issues of anonymity and confidentiality (Hewson & Buchanan, 2013). 

Incorporating a means of password protecting the system is essential for users so that the 

information contained within is accessible only to the user. For example, over 90% of users 

who were interested in engaging in emotional self-monitoring on their mobile phone indicated 

that they would want a username and password to log on to such an app (Proudfoot et al., 

2010). Matthews et al. (2008) recommended that such interventions should also be discreet 

and avoid features that may attract attention, such as automatically played audio content.  

 

Engagement is also an important consideration, in particular when designing for adolescents. 

Features such as animations, colour and interaction should be incorporated into mobile 

interventions where possible in order to achieve this (Holzinger & Errath, 2007). Offering 

rewards such as unlocking games or receiving feedback based on use of the system may 

also be beneficial in this regard, as has been found with self-management apps for 

adolescents with diabetes (Cafazzo, Casselman, Hamming, Katzman, & Palmert, 2012).   

 

4.2.2.3 Ease of use. 

To facilitate engagement, apps should be easy to use and simple to download (Campbell & 

Robards, 2013). They should require as little training as possible for both users and mental 

health professionals and should also require as little technical support as possible. A user-

centered approach to designing the app, which incorporates end-user feedback and usability 

testing, is key to achieving this (Holzinger & Errath, 2007). 

 

4.2.2.4 Personal mobile phones. 

In past studies, users were often given high end mobile-phones on which to access the 

interventions under study (Burns et al., 2011; Kauer et al., 2012; Rizvi et al., 2011). However, 

the increased sophistication and affordability of smart phones among the general public now 

provides a more practical means of delivering interventions for researchers. Designing apps 
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for use on personal mobile phones is important for a number of reasons. Firstly, research 

indicates that people feel personally attached to their phones (Venta, Isomursu, Ahtinen, & 

Ramiah, 2008), thus they are less likely to forget them when they leave the house, which will 

minimizes potential for missing data or reduced intervention fidelity. Secondly, users are 

generally familiar and comfortable with how to use their phones, thus lack of familiarity with 

the technology will not be a barrier to engagement.  Thirdly, as well as being inconvenient, 

carrying around two mobile phones may also draw unwanted attention to the adolescent 

reducing the discretion of engaging in the intervention (Matthews & Doherty, 2011). Finally, it 

is more cost-effective as the research team do not have to expend financial resources 

purchasing smartphones for the purpose of the study (Matthews et al., 2008). 

 

4.2.2.5 Access. 

The importance of ensuring youth health services are widely accessible is emphasised by 

the World Health Organisation (2012). In terms of health apps, due to the lengthy process of 

designing new mobile software, the end product should be as widely available as possible to 

potential users. This means that the product should be free of cost where possible (Campbell 

& Robards, 2013) and should be able to function on as many operating systems as possible. 

In 2013 Apple’s iOS operating system dominated the global smartphone market, however by 

mid-2014 Google’s android operating system had nearly equaled Apple’s market share (Net 

Market Share, 2014). In Ireland, Apple and android’s estimated combined market share is 

nearly 100% (Pinkham, 2015), thus there should be a focus on developing healthcare apps 

compatible with these operating systems.  

 

4.2.2.6 Standard user interface and design.  

Matthews et al. (2008) emphasise that the user interface and interaction style of the app 

should be as close to that of the users native phone as possible. The ‘user interface’ refers to 

the medium by which a user interacts with a system, i.e. the sets of buttons, menus, icons, 

commands, etc. that allow the user to communicate with a piece of technology (Lewis & 

Rieman, 1993). Developers must find a balance between adhering to the phone’s native 

interface and providing an attractive and engaging app.   

 

4.2.2.7 Error handling.  

Matthews at al. (2008) recommend that apps should be designed to handle errors without 

requiring further action from the end-user and that loss of saved information should be 

avoided. 
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4.3 Prototype Development   
 

Following the guidelines set out above, a core aim of present study was to develop a mobile 

app-based intervention promoting positive mental health in adolescents. Gould and Lewis’s 

(1985) system design principles emphasise the importance of taking an iterative approach to 

developing this type of technology, involving a cycle of designing and refining based on 

feedback and testing with end-users. This process of designing and refining is done using 

‘prototypes’, which are limited versions of the final technological artifact being created 

(Abras, Maloney-Krichmar, & Preece, 2004). The most basic level of this is a paper 

prototype, which is a pencil and paper sketch of the proposed interface and is usually one of 

the first steps in user interface design before more sophisticated prototypes are created 

using specialized prototyping software (Abras et al., 2004; Landay & Myers, 1995). 

 

In line with this, an iterative design process was employed in the present study, which is 

graphically depicted in Figure 4.2. Initially, the concept for the intervention was formed 

following the MRC’s revised guidelines (Craig et al., 2008), which was incorporated into the 

design of an initial paper prototype. This was subsequently converted to a static digital 

prototype with the assistance of a mobile development executive (an acquaintance of the 

author who worked in the area of mobile app design). The digital prototype was presented to 

end-users who provided feedback and gave their perspectives on mental health mobile apps 

over a series of focus groups. Using this feedback, in conjunction with Matthew et al.’s 

(2008) guidelines, the prototype was refined and made more sophisticated using online 

prototyping software fluidui.com. This prototype was then brought to developers who 

converted it into a working app. Each of these steps is described in more detail below.  

 

!
  

 

 

 

 

 

 

 

 

Figure 4.2 Intervention prototype iterations 
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4.3.1 Concept Development. 

As described in Section 4.2.1, development of the intervention followed MRC guidelines, 

which firstly involved (i) identifying the evidence base and (ii) developing a theoretical 

understanding of mechanisms for change.  

 

In terms of identifying the evidence base, the literature pertaining to mobile app-based 

mental health interventions was appraised, as detailed in Chapter 3, Section 3.3. As 

recommended by MRC guidelines, a systematic approach was taken to reviewing relevant 

studies in the area, which identified the limitations of existing research and highlighted the 

need for further evaluation of mental health apps, particularly with adolescent samples. This 

review illustrated that emotional self-monitoring and promotion of positive coping strategies 

were key commonly occurring features of mobile app-based mental health interventions. This 

helped form the rationale for focusing on these two factors as mechanisms for promoting 

positive mental health in the current study (as discussed in Chapter 2, Section 2.4). 

 

In terms of developing a theoretical understanding of these factors as mechanisms for 

promoting positive mental health, the evidence base and current theory pertaining to 

emotional self-awareness (ESA) and positive coping strategies was reviewed. In relation to 

ESA, Mayer and Gaschke’s (1988) information processing model proposes that ESA 

promotes well-being through emotional regulation (described in detail  in Chapter 2, Section 

2.5.1). In relation to coping, reviewing the literature revealed engagement coping strategies 

were linked to well-being through a number of mechanisms (described Chapter 2, Section 

2.6). For example, problem solving (an example of engagement coping), involves taking 

actions to generate solutions to a problem, the expected goal of which is to reduce the 

negative impact of problem on the individual, thereby promoting more positive well-being 

(D’Zurilla & Nezu, 2010; Skinner & Zimmer-Gembeck, 2007).  

 

Based on this review of empirical evidence and theory, eight hand-drawn mobile app paper 

prototype screens were designed (see Figure 4.3). These were representative of a generic 

self-monitoring mobile app, similar to those used in previous research (e.g. Kauer et al., 

2012; Matthews et al., 2008), on which an individual could monitor their mood, problems and 

coping on a day-to-day basis (in order to promote emotional self-awareness). This paper 

prototype also made reference to sections containing information promoting positive coping9. 

These hand-drawn screens were then converted into static digital prototype screens (see 

Figure 4.4), following consultation with a Dublin-based mobile development executive. 

‘Smiley’ graphics and colour were included to enhance the prototype’s visual appeal and the 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
9 However, at this stage the actual content of these sections had not yet been formulated and was not 
incorporated until the final iteration of the app. This is described in detail in Section 4.4.3.!
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name ‘CopeSmart’ was given to the prototype, stemming from its role in promoting coping 

strategies via smartphone technology.  

 

 
Figure 4.3. Conceptual paper prototype screens 
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Figure 4.4.!Static digital prototype screens presented to adolescents in focus groups  

 

4.3.2. Consulting end-users: A focus groups study 

 

4.3.2.1 Background. 

As previously outlined, ensuring an explicit understanding of end-user needs prior to the 

development of technological interfaces is a key component of intervention development 

(Gould & Lewis, 1985; International Organisation for Standardisation, 2010; Matthews et al., 

2008). This falls under the third step in MCR intervention development guidelines (i.e. 

modeling process and outcomes), which incorporates clarifying end-user needs and 

developing an understanding of how an intervention may achieve desired outcomes (Owens 

et al., 2011; Rowlands et al., 2005). In order to develop such an understanding it is essential 

to obtain in-depth information from end-users’ perspectives. This can be effectively achieved 

through exploratory qualitative research methods. However, while there have been rapid 

advances in the use of mobile technology in healthcare in recent years, to the authors’ 

knowledge, there is no published study that has taken an in-depth approach to exploring 

adolescents’ needs from mental health mobile apps.  

 

For example, Proudfoot et al. (2010) explored attitudes of Australian adults toward the use of 

mobile phones in mental health and found that participants highlighted the importance of 
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features such as privacy, obtaining feedback, ease and speed of use, personalisation and 

the ability to control the amount of information/feedback received as important features to 

include. However, the intervention in the present study was intended for use with 

adolescents and young people’s experiences of mental ill health is different from that of 

adults, thus their treatment needs are likely to be different (James, 2007). Whittaker et al. 

(2012) explored the feasibility of a CBT-based mobile phone intervention with adolescents. 

They reported that young people found this type of intervention useful and that cost, 

confidentiality, realism, credibility, positivity, and simple, clear messages were key issues 

highlighted by participants during the intervention development process. However, the 

authors did not elaborate on these issues or report any details of adolescents’ perspectives 

on them.  

 
The aim of the current focus group study was to address this gap and inform the 

development of the CopeSmart app by exploring (i) adolescents’ needs from mental health 

mobile apps and (ii) adolescents’ perspectives on the CopeSmart app prototype.  Given the 

exploratory nature of the research question and its concern with the subjective opinions of 

adolescents, a qualitative approach was considered suitable in order to obtain in-depth 

information on this topic.  

 

4.3.2.2 Method. 

 

4.3.2.2.1 Participants. 

Participants were 34 adolescents (60% male) aged 15-16 years recruited from two single-sex 

schools in Dublin, Ireland. Initially, six schools in South Dublin were contacted via telephone, 

informed of the nature of the study and asked if they would be interested in participating. Two 

non-fee paying schools agreed to participate. In order to obtain informed consent, students in 

fourth year classes10 in each of these schools were provided with information sheets for 

themselves and their parents detailing the nature of the study. Those who returned signed 

parental consent forms were eligible to participate. All participants also provided written 

assent prior to taking part.  

 

4.3.2.2.2 Procedure. 

Ethical approval to carry out this research was granted by the Human Research Ethics 

Committee - Humanities in University College Dublin (reference number: HS-12-130-Kenny-

Dooley; see Appendix F for confirmation letter of ethical approval). Data were collected 

during March and April 2013 using five focus groups. Three groups consisted solely of male 

students and two groups consisted solely of female students, as it is recommended to 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
10 Equivalent of United Kingdom ‘Year 11’/ United States ‘10th Grade’ / Canada ‘Grade 10’ / Australia ‘Year 10’ 
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conduct single-sex focus groups with adolescents, who may not feel comfortable discussing 

potentially personal issues, such as mental health, in mixed-gender groups (Peterson-

Sweeney, 2005). Each focus group comprised of between six and eight participants in line 

with Krueger and Casey’s (2000) recommendations and lasted 30-40 minutes. Focus groups 

were conducted during school hours in a classroom in the participants’ school and were 

moderated by the author in the presence of a research assistant (a female undergraduate 

psychology student).   

 
While Gould and Lewis (1985) recommend consulting with end-users prior to any level of 

system design activities taking place, this was not possible in the present study due to the 

limited time and resources available and the necessity of providing preliminary intervention 

design details for funding and ethics applications. However, in order to obtain unprompted 

and unbiased views from participants, focus group sessions were delivered in two halves 

whereby participants could provide unprimed views on mental health mobile apps in the first 

half, before being presented with prototype screenshots to give feedback on in the second 

half.  

 

The moderator followed a focus group schedule, which included prompts to focus the 

discussion and elicit further information from participants where necessary (see Table 4.1). 

Questions were formulated based on previous literature. For example, as Proudfoot et al. 

(2010) explored details of features that are important to adults in mental health mobile 

technologies, questions in the present study were designed to tap into the specific features 

that are most important to teenagers in the development of these technologies. In the first 

half of the focus groups, the moderator began by providing participants with a definition of 

positive mental health in order to ensure a consistent understanding of the term across 

participants.11 Participants were then asked about their views in relation to the use of mobile 

apps to promote positive mental health in young people. Following this discussion, the 

second half of the focus group involved participants being presented with the digital 

screenshot images of the CopeSmart prototype (as presented in Figure 4.4) and being asked 

about their responses to it. Focus groups were audio recorded, transcribed verbatim by the 

author and double-checked for accuracy. All potentially identifiable information was removed 

during this process. 

 

 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
11 Definition provided: Positive mental health is not just the absence of mental health problems. Positive mental 
health is characterised by a person’s ability to fully engage in functions and activities such as learning, feeling and 
expressing positive and negative emotions, forming and maintaining good relationships with others, and coping 
with change and uncertainty” (adapted from the United Kingdom Mental Health Foundation website 
http://www.mentalhealth.org.uk/help-information/an-introduction-to-mental-health/what-is-good-mental-health/). 
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Table 4.1. Focus Group Schedule 

Part 1: Views in Relation to Mental Health Mobile Technologies 
If there was an app available that promoted positive mental health in teenagers: 

! What kinds of features should it have? 

! What kinds of things would you want/need in it? 

! What kinds of things do you think other teenagers might want/need in it? 

! What would motivate you to spend time on it? 

 

*participants presented with app prototype screenshots* 

 
Part 2: Responses to Mental Health App Protoype 

! What are your initial reactions to the prototype? 

! Would you use this app? Prompt: Why/why not? 

! What do you like most/least about the app? 

! What changes would you make to the app? 

! Do you think there will be differences in the way in which boys and girls use the app? 

! What is the most important thing researchers should consider when developing mental health 

mobile technologies? 

 

 

4.3.2.2.4. Analysis. 

Thematic analysis was used to analyse the data. This is a flexible and accessible method of 

qualitative analysis that allows for the identification of patterns of responding within the data 

(Braun & Clarke, 2006). Thematic analysis was considered appropriate as it provides a richly 

detailed description of a data set and generates insights into participants’ perspectives on a 

specific topic (Braun & Clarke, 2006). To enhance the reliability and validity of the themes 

generated, transcripts were initially analysed separately by two independent coders as 

recommended by Barbour (2001). The first stages of analysis involved becoming familiar 

with the data by reading and re-reading transcripts. Initial codes were then generated. 

Through a process of refining, expanding, merging and re-defining, these codes were 

organised into a set of themes and sub-themes. The two coders then compared and 

integrated the findings of their analyses and through discussion developed a master coding 

frame of themes and sub-themes in relation to young peoples’ needs from mental health 

apps (see Table 4.2). A third researcher independently applied this coding frame to 

approximately 60% of the data (three of the five focus groups), resulting in a Cohen’s Kappa 

inter-rater reliability coefficient of .69 (Wood, 2007). While this falls just below the boundary 

of 0.7, which is considered to be a good level of reliability (Altman, 1990), percentage inter-

rater agreement was 73%, which is considered an acceptable level of reliability (Multon, 

2010). 
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Table 4.2. Coding Frame Detailing Frequency of Themes and Sub-Themes Within the Data 

Themes (frequencya) Sub-themes (frequencya) 

1. Safety (59) 
   

Confidentiality (32) 
Cyber Bullying (14) 
Social Stigma (13) 

2. Engagement (56)  
   

Content (32) 
Appearance (19) 
Incentive to Use (5) 

3. Functionality (37)  
 

Information and Advice (19) 
Access to Professional Help (11)  
Improved Mental Health Outcomes (4) 
Alternative Emotional Outlet (3) 

4. Social Interaction (29) 
   

Communicating with Peers (16) 
Young People Helping Young People (9) 
Relating to Others’ Experiences (4) 

5. Promoting Awareness (21)  
   

Word of Mouth (8) 
Online Media (7) 
Other Popular Media (6) 
 

6. Accessibility (15)  
 

Easy to Use (10) 
Free of Cost (5) 

7. Gender (6)   - 

8. Young People in Control (5)   - 

a frequency represented by the number of times a theme or subtheme arose independently within the data 
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Figure 4.5.!Visual representation of themes!
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4.3.2.3 Results. 
In general, participants responded positively to the app prototype and said they would be 

likely to use it. Eight core themes were identified in relation to adolescents’ needs from 

mental health mobile apps and their responses to the prototype; safety, engagement, 

functionality, social interaction, promoting awareness, accessibility, gender, and young 

people in control. A visual representation of themes is presented in Figure 4.5 and sample 

responses from participants across themes are detailed in Table 4.3.  

 

4.3.2.3.1 Safety. 

Safety was the most frequently occurring theme and was identified by young people as 

important in terms of confidentiality, cyber-bullying and stigma. Participants highlighted 

confidentiality as essential and reported that mental health apps need to be password 

protected. While some participants said they wouldn’t mind sharing information with others 

through these apps, others reported that they would want their information kept private or 

anonymous. It was suggested that user control over privacy should be incorporated into apps 

so users can choose the level of privacy or anonymity they wish to invoke.  

 

Participants also identified protection from cyber-bullying, in contexts where users can 

interact with one another, as a prominent concern. They reported that the anonymity afforded 

by these types of technologies encourages cyber-bullies to be abusive towards other users. 

Features such as the ability to ‘block’ bullies and report instances of abuse to a moderator 

were identified as ways of dealing with cyber-bullying, although some participants pointed out 

that this doesn’t always solve the problem.  

 

Stigma linked to mental health was also an issue. Participants felt that some people might 

not want others to know that they were using a mental health app and this might be a reason 

why they wouldn’t engage with it. Ways of addressing this were discussed, such as ensuring 

apps are discrete and easy to conceal so that a teenager could have one on their phone 

without others knowing.   

 

4.3.2.3.2 Engagement. 

Participants emphasised that mental health mobile apps must be engaging and that 

information presented via such apps should be concise. There was also discussion around 

making content fun and interactive through the use of multimedia such as pictures, music, 

videos and games where possible. The importance of an attractive app interface was 

emphasised and participants identified the use of colour and ‘smileys’ as appealing. The 
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prospect of being able to personalise the interface was also attractive to participants, for 

example, the ability to add personal pictures, change the interface colours and create one’s 

own personal profile. Having an initial incentive to download and use mental health apps was 

also identified as important. Participants highlighted that mental health apps must have 

something new or different to make them stand out from other apps. Participants also talked 

about how the ability to set reminders would be useful so that they would remember to 

engage with the app at different times of the day.  

 

4.3.2.3.3 Functionality. 

Participants ascertained that mental health mobile apps must serve a useful and relevant 

function. The provision of information and advice pertaining to mental health was the function 

most frequently mentioned as important by participants and they emphasised that this 

information should be as positive and uplifting as possible. A means of accessing 

professional help was another function identified as important. It was suggested this could be 

achieved either through an in-built feature where users could send questions to a mental 

health professional and receive a response or more simply through the provision of contact 

details for professional mental health services. Participants also emphasised the importance 

of being able to see that these apps were helping to improve their mental health outcomes 

and stressed that they should be able to notice improvements in their mental health as a 

result of using these apps. 

 

4.3.2.3.4 Social interaction. 

Adolescents reported a desire to use mental health mobile apps to socially interact with 

peers in order to share problems, give each other advice and to relate to other young 

people’s experiences. It was suggested that anonymous forums could be incorporated where 

young people could chat to others and ask them questions. The possibility of two users being 

‘matched’ to chat to each other based on their interests or the problems they are 

experiencing was also suggested.  

 

4.3.2.3.5 Promoting awareness. 

Adolescents emphasised the importance of creating awareness of these apps by promoting 

them through word of mouth. Participants reported that hearing their peers talk about using 

mental health apps would increase their social acceptability and incentivise other 

adolescents to use them. Promotion through online media such as Facebook, Twitter and 

mental health websites was suggested and some participants also discussed the potential of 

magazines, newspapers, television and radio as promotion tools. There was a particular 

emphasis on the importance of promotional media being youth focused, for example, 

magazines designed for teenagers and radio stations listened to by young people.   
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4.3.2.3.6 Accessibility. 

Participants outlined that mental health apps should be easily accessible to young people. 

Accordingly, they should be well designed and easy to use. Participants found the 

accessibility of the prototype appealing, describing it as friendly and easy to follow. Emphasis 

was placed on the importance of apps being free of cost and participants highlighted that if 

there is a charge for these apps, young people will not download or use them. One 

participant also highlighted the importance of using appropriate language to ensure any 

information provided is accessible to young people.  

 

4.3.2.3.7 Gender. 

On foot of a direct question asked by the moderator, potential gender differences in the way 

mental health apps may be used were discussed. Some participants felt that boys would be 

less likely to use these apps than girls, which was expressed as being linked to the idea that 

boys are less willing to express emotion than girls. However, other participants felt that boys’ 

unwillingness to overtly express emotion might be a motivating factor for them to use such 

apps as an alternative emotional outlet, for getting things off their chest. In contrast, some 

participants felt that differences in usage would not be gender-related but would depend on 

the type of person the user is; for example, it was suggested that lazier or more forgetful 

people would use these apps less.  

 

In terms of reaction to the prototype, girls reported that they would use it if it were available, 

however, responses from boys were mixed. Some boys reported that they would use it if they 

were feeling depressed, whereas others reported that it needed to be more fun or include 

some games or they would not use it. 

 

4.3.2.3.8 Young people in control. 

Although this theme only arose significantly in one of the focus groups, the importance of 

young people being in control of how they use mental health apps was emphasised. 

Participants stressed that young people don’t like being told what to do and that it should be 

their choice as to whether they use such apps; they should not be ‘forced’ to use them. 
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Table 4.3. Sample Responses from Adolescents Across Themes in Relation to Mental Health Apps 

Safety 

Confidentiality: “Confidential. People should just have it [a mental health app] to themselves, instead of other people knowing” (girl, group 4). 

Cyber-Bullying: “You need something so that you can’t end up being bullied on it” (boy, group 2). 

Social Stigma: “They might want it but they’re just embarrassed and they don’t know what to do or how to hide it” (girl, group 5).  
 

Engagement 

Content: “You don’t wana have to be like a chore or trouble to go into it or anything like that” (boy, group 1). 

Appearance: “I think if it’s well designed I think then in general it will be more attractive to use” (boy, group 1). 

Incentive to Use: “You need something to make it stand out” (boy, group 2). 

 

Functionality 

Information and Advice: “It’s not just all about problems, it should be a plan to work towards better mental health” (boy, group 1). 

Access to Professional Help: “If there’s ways in which you can get help on the apps. Y’know, talk to someone” (boy, group 3). 

Improved Mental Health Outcomes: “That there’s something at the end of it. That you’re not just weeks after weeks filling out the same thing….that you actually 

get results out of it” (boy, group 1). 

Alternative Emotional Outlet: “It’s probably good for getting stuff off your chest” (boy, group 1). 

 

Social Interaction 

Communicating with Peers: “Almost like a community for people who y’know are struggling and they can talk to each other” (boy, group 1). 

Young People Helping Young People: “People could put up stuff about mental health problems and help each other” (boy, group 2). 

Relating to Others’ Experiences: “You could have stories [....] about someone else going through something like that. And see how they cope with it. Give them 

advice on how to do it” (boy, group 3). 
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Promoting Awareness 
Word of Mouth: “If it gets promoted well, like if everyone talks about it then it’s more than likely everyone will go on it” (girl, group 4). 

Online Media: “Advertise it on websites that young people use” (boy, group 2). 

Other Popular Media: “If you got in touch with a radio station….something that everyone listens to” (girl, group 5). 

 

Accessibility 

Easy to Use: “Quick and easy to use” (boy, group 3). 

Free of Cost: “If you have to pay for it no-one’s gona wanna…they’re not going to get it” (girl, group 5). 

Appropriate Language: “Give it in simple language” (girl, group 4). 

 

Gender 

“Girls would go for it more” (girl, group 5).  

 

Young People in Control 

“It’s a kind of thing that you choose to get it…..you’re not forced to get it, it’s something you want to have” (girl, group 5). 
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4.3.2.4 Strengths and limitations of focus groups study. 

A key strength of the present study was the use of focus groups, as to date there is very little 

qualitative research in this area. Focus groups have been identified as a particularly 

advantageous method of collecting data from a young person’s perspective. In one-to-one 

interview situations with adult researchers young people may feel nervous and reluctant to 

voice personal opinions or may feel more pressured to respond in a way they think the 

researcher wants. In contrast, focus groups offer a more natural and relaxed environment, 

allowing for interaction and stimulation of ideas between participants in a peer group context 

(Peterson-Sweeney, 2005). Another strength of the present study was the use of two 

independent coders to analyse the data in order to help control for researcher bias and 

enhance the reliability and validity of the themes generated as recommended by Elliott, 

Fischer, and Rennie (1999). Finally, the focus groups were important in clarifying end-user 

needs and developing an understanding of how the app may lead to desired outcomes (i.e. 

the third step in MCR intervention development guidelines). For example, young people 

reported that they wanted concise information; this was important for understanding how the 

coping content should be delivered to achieve the outcome of promoting positive coping. 

Similarly, young people identified reminder notifications as desirable to help them remember 

to use the app. This was important for understanding how to engage young people with the 

self-monitoring component of the app, in order to achieve the outcome of increasing ESA.  

 

However, some limitations should be acknowledged. Convenience sampling was used 

meaning that participants were recruited from schools in the same postal code area of South 

Dublin, thus limiting generalisability across location and socio-economic status. Additionally, 

although the level of inter-rater agreement was acceptable at 73%, Cohen’s Kappa fell just 

below the threshold of what is considered good reliability, thus some level of subjectivity may 

have biased researchers’ interpretation of participants’ responses.  

 

Overall, feedback from young people provided valuable insight which was used to guide the 

authors in the next, more sophisticated, iteration of app design; an interactive prototype.  

 

4.3.3 Prototype refinement. 

Findings from the focus group study were considered in conjunction with Matthews et al.’s 

(2008) guidelines to inform the next prototype iteration, screenshots from which are 

presented in Figure 4.6.  This iteration was an online interactive version of the app created 

using online interface prototyping software hosted on fluidui.com (https://www.fluidui.com).  
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Figure 4.6. Interactive prototype screens (hosted on fluidui.com) 

 

The basic usability of this prototype was informally tested over the course of three iterations12 

as part of an assignment for a post-graduate module in Human-Computer Interaction 

(presented in Appendix G)13, completed as part of the author’s structured PhD programme. 

Usability testing is a commonly used approach in user-centered design, which involves 

evaluating the usability of the interface as part of the development process (Stone, Jarrett, 

Woodroffe, & Minocha, 2005). This may include qualitative methods such as ‘think aloud’ 

procedures where the user verbalises their thought process as they interact with the interface 

or quantitative methods such as timing and logging user actions as they complete various 

tasks (Stone et al., 2005). Heuristic evaluation is an approach to usability testing that 

involves evaluating the usability of an interface based on a set of ‘heuristics’ i.e. established 

design guidelines for technology-based interfaces (Desurvire, Caplan, & Toth, 2004). Based 

on research covering a wide range of existing usability principles, Weinschenck and Barker 

(2000), as cited in Sauro (2011), created a comprehensive list of 20 key heuristics which 

were used as a framework for identifying prototype usability issues in the present study (see 

Table 4.4). 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
12 A more formal usability analysis with end-users was not conducted because usability evaluation of system 
interfaces was not a focus of the present thesis and it was intended that a comprehensive usability analysis of the 
final working app would be later undertaken by the app programmers.   
13 This assignment also included an earlier version of the analyses from the focus group study described in 
Section 4.3.2.!
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 Table 4.4. Weinschenck and Barker’s (2000) List of Design Evaluation Heuristics; as cited in 

Sauro (2011)  

Heuristic Description 
1. User Control The interface will allow the user to perceive that they are in control and will 

allow appropriate control 
2. Human Limitations The interface will not overload the user's cognitive, visual, auditory, tactile, or 

motor limits. 
3. Modal Integrity The interface will fit individual tasks within whatever modality is being used: 

auditory, visual, or motor/kinesthetic. 
4. Accommodation The interface will fit the way each user group works and thinks. 
5. Linguistic Clarity The interface will communicate as efficiently as possible. 
6. Aesthetic Integrity The interface will have an attractive and appropriate design. 
7. Simplicity The interface will present elements simply. 
8. Predictability The interface will behave in a manner such that users can accurately predict 

what will happen next. 
9. Interpretation The interface will make reasonable guesses about what the user is trying to 

do. 
10. Accuracy The interface will be free from errors 
11. Technical Clarity The interface will have the highest possible fidelity. 
12. Flexibility The interface will allow the user to adjust the design for custom use. 
13. Fulfilment  The interface will provide a satisfying user experience 
14. Cultural Propriety The interface will match the user's social customs and expectations 
15. Suitable Tempo The interface will operate at a tempo suitable to the user. 
16. Consistency The interface will be consistent. 
17. User Support The interface will provide additional assistance as needed or requested. 
18. Precision The interface will allow the users to perform a task exactly. 
19. Forgiveness The interface will make actions recoverable 
20. Responsiveness The interface will inform users about the results of their actions and the 

interface's status. 
 

The usability evaluation involved two individuals from the author’s peer network (a 23 year 

old male and a 24 year old female) engaging in an open discussion with the author as they 

navigated their way through the interface prototype. The author took field notes and usability 

issues identified were classified according to Weinschenk and Barker’s list of key heuristics.  

 

In the first iteration of usability testing, 37 potential usability problems were identified. 

Twenty-seven of these were categorised as minor problems (i.e. issues that would not 

significantly impact on user experience and would not require large changes to the user 

interface to amend), such as inconsistent spacing of text and inconsistent sizing of images. 

Ten of these were categorised as major problems (i.e. that would significantly affect user 

experience and/or would require significant change to the user interface to amend), such as 

excessive use of text and a confusing layout in some sections of the interface. The interface 

prototype was refined in accordance with these findings before the second iteration of testing 

took place. Results from Iteration 2 revealed 16 potential usability problems with the user 
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interface (13 minor and three major). The interface prototype was again refined in 

accordance with these findings before the final iteration of testing took place. Results from 

Iteration 3 revealed five potential usability problems with the user interface, all of which were 

categorised as minor and the prototype interface was amended accordingly. Further details 

of the nature of usability issues identified can be found in Appendix G. 

 

Following usability testing, programming of the app was outsourced to professional 

developers in a Dublin-based digital consultancy agency. Connections with this company 

were made through one of the research supervisor’s former students, and they agreed to 

take on the technical design and programming of the app in a non-profit capacity.  

 

4.4 Final Version of App 

!
!
 

 

 

 

 

 

 

 

 

 

 

Figure 4.7. Overview of App Components 

  

The final version of the app was branded ‘CopeSmart’, consistent with the prototype and was 

programmed for use on android and iOS (Apple) mobile devices. As it was designed to 

promote positive mental health and well-being in a general sample of adolescents, the app 

can be categorised as a universal mental health promotion intervention.  The app contained 

five main sections; ‘Settings’, ‘Rate My Mood’, ‘Coping With Problems’, ‘Resources’ and 

‘Mood History’, illustrated in Figure 4.7 and described in more detail below. Table 4.5 

presents examples of how (i) end-user feedback from focus groups and (ii) Matthews et al.’s 

recommendations for designing mental health mobile apps, were incorporated into app 

design.  

1. Settings 

2. Rate My Mood 
 (Emotional Self-Monitoring) 

3. Coping with Problems 

4. Resources  

5. Mood History 
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Table 4.5. Examples of Steps Taken to Incorporate End-User Feedback and Matthew’s et 

al.’s (2008) Guidelines into App Design 

End-user feedback from focus groups 

Theme Example 
1. Safety 
  

• The app required the user to input a password every time they used the app 
so that another person could not access the app or the users’ mood data. 

• Any information uploaded to the back-end server and accessed by the 
researcher was programmed so that it did not contain any identifying details 
(such as the user’s name or phone number).  
 

2. Engagement  
 

• Colour / images were incorporated to ensure the interface was visually 
appealing. 

• The app allowed users to set reminder notifications to input mood ratings at 
a time of their choosing. 

• An emphasis was placed on ensuring the coping skills information was 
concise, quick to read and relevant.  
 

3. Functionality   
 

• The app contained practical ‘tips’ for coping with problems. 
• The app contained information on accessing resources for help and support.  
• The app contained a mood-history section for users to observed changes in 

affect over time.  
 

4. Social 
Interaction  
 

• It was not possible to facilitate social interaction on the app as resources 
would be required to regularly monitor and deal with issues such as cyber 
bullying and disclosures of self-harm made by individuals. These resources 
were not available within the scope of the present study. 

• However, the resources section included links to appropriately moderated 
websites where this type of social interaction and advice from peers who 
have experienced mental health is available e.g. Bodywhys 
(www.bodywhys.ie) and ReachOut.com (ie.reachout.com).  
 

5. Promoting 
Awareness   
 

• As this was a controlled research study as opposed to a wide-scale roll out, 
it was not appropriate in this context to promote the app via social media.  

• However, a website was created for the purpose of the study where users 
could access instructions for downloading and using the app. 
 

6. Accessibility  
 

• Careful consideration was given to ensuring the language used was simple, 
informal and appropriate to an adolescent audience.  

• The app was designed to be free of cost to users and was designed to only 
upload back-end data when the phone was connected to a wireless Internet 
connection so that it would not cost the user any credit.  
 

7. Gender • It was beyond the scope of the present study to create separate versions of 
the app for males and females, however gender was considered as a 
variable in the analysis of the app’s effectiveness (detailed in Chapter 6).  
 

8. Young People in 
Control 

• Users were given control over whether or not they wanted to set reminder 
notifications and what time they wanted these to be set for. 

• Users were advised at the beginning of the project that they should try to 
engage with the app once a day but were given no further prompts; it was 
subsequently up to the young person how much they used the app.  
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Matthews et al.’s (2008) guidelines for designing mental health mobile apps  

Guideline Example  

1. Ethical 
requirements 
 

• All phases of app testing were approved by an appropriate ethics committee 
(see Appendices F and J).  

• Informed consent was sought from all participants and their parents.  
• Data uploaded by the app were stored securely on a password protected 

back-end system designed by industry partners and only accessible to the 
research team.  
 

2. Design for 
privacy and 
engagement 

• The app was designed to be discreet, avoiding features that may attract 
attention to the user such as audio content.  

• The app logo was also designed to be discreet on the user’s phone so that 
another person looking at the screen would not immediately recognise it as 
an app linked to mental health. 

• The app was designed to be interactive by allowing users to track their mood 
over time.  
 

3. Ease of use • The app was designed with simplicity and ease of use in mind.  
• Participants were presented with simple instructions for using the app, which 

were also available on the app website. 
 

4.  Personal mobile 
phones 

• The app was programmed to be downloaded and used on the young 
person’s personal mobile phone.  
 

5. Access • The app was programmed for use on Android and iOS devices, which 
together comprise almost 100% of the Irish smartphone market (Pinkham, 
2015).  
 

6. Standard user 
interface and 
design 

• In programming the app, the professional developers were instructed to 
ensure a balance was struck between adhering to the phone’s native 
interface platform (Android or iOS) and providing an attractive interface.  
 

7. Error handling  • The app incorporated a ‘back button’ to allow users to alter responses if they 
made a mistake in their mood entry or entered the wrong section of the app.  

 

4.4.1 Section 1: Settings. 

This section gave users the option to change their password for accessing the app and to 

manage their notification settings (see Figure 4.8 for sample screenshot). By default the app 

was set to send engagement reminder notifications to users at 8pm each day, as typically by 

this time of the day most adolescents are finished with school and after-school activities.  

 

4.4.2 Section 2: Rate My Mood. 

This section contained the emotional self-monitoring component of the app. Here, users were 

able to record how happy, angry, sad, stressed or worried they were feeling at that moment 

on a scale of 1-10. This is similar to the mood-rating component of Kauer et al.’s (2012) 

Mobiletype app, which asked adolescent users to rate the extent to which they were feeling 
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different mood states, and was effective in increasing ESA over the course of the 

intervention. Kauer et al. postulate that emotional self-monitoring in this way increases ESA 

over time, as it requires young people to take time to acknowledge and reflect on their 

emotional states. This teaches them to differentiate between the different emotions they feel 

in different contexts. On the CopeSmart app, users were also able to record if they had 

experienced any problems in the past 24 hours and how well they coped with these 

problems. Figure 4.8 details sample screenshots from this section of the app. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.8. Screenshots from app Home Screen, Section 1 (Settings) and Section 2 (Rate 

My Mood) 

Log In Screen Home Screen Section 1 (Settings) 

Section 2 (Rate My Mood) Section 2 (Rate My Mood) Section 2 (Rate My Mood) 
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4.4.3 Section 3: Coping Tips. 

Section 3 contained the coping skills component of the app. Here, a series of ‘tips’ for coping 

with problems were presented. These tips were developed based on the ‘Think Positively!’ 

programme framework. This is an Australian school-based course for developing positive 

coping strategies in adolescents, created by Professor Erica Frydenberg from the University 

of Melbourne (Frydenberg, 2010). This programme was chosen as it is designed for use with 

adolescents in second-level education. It takes a cognitive behavioural approach to fostering 

resilience in young people by promoting the development of positive coping strategies, such 

as cognitive restructuring, support seeking and problem solving. This falls in line with the 

positive psychology approach for youth mental health interventions (as discussed in Chapter 

2, Section 2.4), which emphasises the importance of moving away from risk factors and 

focusing on the promotion of positive, protective factors to foster positive mental heath in 

young people (Seligman & Csikszentmihalyi, 2000). Furthermore, this programme is 

evidence-based, as all of the twelve modules involved have been evaluated with various 

adolescent populations (as part of The Best of Coping Programme described in Chapter 2, 

Section 2.6.4) and have been found to be effective in improving coping in young people 

(Frydenberg, 2008; Frydenberg, Eacott, & Clark, 2008; Lam & Frydenberg, 2009). 

 

The author and one of her supervisors initially met with Professor Frydenberg and discussed 

how coping strategies may be presented to young people in an electronic format, such as an 

app. Following this meeting, the author devised a series of positive coping tips, informed by 

the Think Positively! programme modules. The research team collaboratively reviewed and 

refined several iterations of these tips, in order to ensure the final content was relevant and 

concise, in line with feedback from focus group participants. During this process, two young 

people known to the researcher (one male aged 16, one female age 15) were informally 

consulted as to the readability of these tips and provided feedback on the suitability of the 

language.  

 

By the end of this process, the Coping Tips section of the app contained seven different 

categories of coping strategies, which between them contained 35 coping tips. These 

categories were based on eleven of the twelve modules that comprised the Think Positively! 

programme and are presented in Table 4.6. The first Think Positively! module (The 

Language of Coping) was the only one not represented, as this module focused mainly on 

teaching students about different conceptual categories of coping, and did not translate 

directly to promoting specific coping strategies.  
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Thirty-two of the tips promoted engagement coping strategies, such as problem-solving, 

decision-making and support seeking. As described in Chapter 2, Section 2.6.2.3, these are 

coping strategies that involve directing cognition towards the source of the stress (Compas et 

al., 2001) and are consistently associated with lower levels of distress in young people 

(Compas et al., 2006; Compas et al., 2001; Herman-Stahl et al., 1995; Steiner et al., 2002). 

The remaining three tips promoted distraction coping strategies. As described in Chapter 2 

(Section 2.6.3), these are strategies that involve engaging in pleasurable activities (e.g. 

sports, watching television) in order to decrease negative emotional arousal associated with 

problems (Connor-Smith et al., 2000; Skinner et al., 2003). These types of strategies are 

postulated to lead to beneficial outcomes and there is some evidence in the literature to 

support this (Li et al., 2006; Plancherel et al., 1998; Sandler et al., 1994). 

  

All of these coping tips were constantly accessible in this section so that users could view 

them at any time. In addition, one of these tips was randomly selected to display each time a 

user completed a mood rating.  A sample screenshot from this section is presented in Figure 

4.9 with the full text content of the section presented in Appendix H.  

 

Table 4.6. Coping Sections in App  

Section of CopeSmart App Corresponding ‘Think Positively!’ Module 

(Frydenberg, 2010) 

Number of 

Tips in App 

1. Positive Thinking Module 2. Positive Thinking 

 

4 

2. Positive Coping Strategiesa Module 3. Negative Coping Strategies 

 

4 

3. Asking for Help Module 5. Asking for Help 

 

7 

4. Problem-Solving, Goal Setting & 

Decision Making 

 

Module 7. Problem Solving 

Module 8. Social Problem Solving 

Module 9. Decision – Making 

Module 11. Goal Setting & Goal Getting 

 

5 

5. Communicating with Others & Coping 

with Conflict 

 

Module 4. Getting Along with Others 

Module 6. Coping with Conflict 

5 

6. Time Management 

 

Module 12. Time Management 6 

7. Coping Online 

 

Module 10. Coping in Cyberworld 4 

a Module 3 of the Think Positively! programme (‘Negative Coping Strategies’) was reframed as ‘Positive Coping 
Strategies’ for inclusion in the app, in line with the intervention’s positive psychology focus on promoting 
protective factors. 
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4.4.4 Section 4: Resources. 

As outlined in Chapter 2, Section 2.6.3 support seeking (or ‘help-seeking’) is a key positive 

coping strategy for young people facilitated by the level of support available to them 

(Rickwood et al., 2005). To help facilitate help-seeking, a list of available mental heath 

resources young people could access for information and support were provided to users in 

this section, in line with feedback from the focus groups conducted.  

 

In order to compile this list, the author began by identifying key recommended mental health 

resources for young people, as presented on the National Centre for Youth Mental Health’s 

website (http://archive.headstrong.ie/get-help-button/topical-issues/). Additionally, a basic 

Google search for adolescent mental health resources in Ireland was conducted, and the top 

results from this were screened for relevance and quality. Based on this, the author compiled 

a list of resources that was collaboratively reviewed and refined by the research team in 

order to ensure the final resources included in the app were of good quality, and were 

relevant to a community-based sample of adolescents.   

 

These resources were divided into: (i) information-based resources (e.g. the ReachOut.com 

website), (ii) email resources (e.g. Bodywhys eating disorder email support), (iii) online chat 

resources (e.g. the Childline online chat service), (iv) phone & text resources (e.g. the 

Samaritans helpline), and (v) face to face resources (e.g. a school guidance counsellor or 

GP). Contact details for resources and active links to relevant websites were provided, where 

available. Figure 4.9 presents sample screenshots from this section of the app, with the full 

text content of the section presented in Appendix I. 

!

4.4.5 Section 5: Mood History.  

This section contained another aspect of the self-monitoring component of the app. Here 

users were able to look back at their mood ratings over time, in either a calendar or graph 

format. Sample screenshots from this section are presented in Figure 4.9.  
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Figure 4.9. Screenshots from app Section 3 (Coping Tips), Section 4 (Resources) and 

Section 5 (Mood History) 

 

4.5 Summary 
 

This chapter detailed the design and development process of a mobile app-based 

intervention for promoting positive mental health in young people. Consulting with end-users 

generated insight into adolescents’ perspectives on the use of mobile apps in mental health 

and identified safety, engagement and functionality as key concerns for young people in 

relation to these apps. These findings provided valuable insight, which guided the refinement 

Section 4: Resources 

Section 3: Coping Tips 

Section 5: Mood History Section 5: Mood History 

Section 4: Resources Section 4: Resources 
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of the CopeSmart prototype. Furthermore, they provide a useful reference framework for 

other researchers developing mental health mobile apps for young people in the future. The 

next phase of this project involved formal testing of the app, beginning with a feasibility study, 

which is detailed in Chapter 5. 
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Chapter 5 Evaluating the Feasibility of a Mental Health Mobile App 
 

5.1 Overview 

!
Chapter 4 outlined the development of ‘CopeSmart’; a mobile app-based intervention for 

adolescents. The next phase in the development process, in line with Medical Research 

Council guidelines (Craig et al., 2008), was to carry out a feasibility study of the intervention. 

This was conducted with a sample of 15-17 year olds (N=43), who used the CopeSmart app 

over a one-week period and then completed self-report questionnaires pertaining to their 

experiences of using it. The methodology and results of this feasibility evaluation are 

presented in the present chapter.  

 

5.2 Introduction 

!
As highlighted in Chapter 3, there is a growing demand for studies evaluating the efficacy of 

rigorously designed, evidence-based apps before they are made publically available through 

online platforms (Aboujaoude et al., 2015; Chan et al., 2014; Olff, 2015; Proudfoot, 2013). 

However, as rigorously designed evaluations often require the investment of significant 

resources, not all interventions can be tested for effectiveness. Feasibility studies play an 

important role in identifying potentially efficacious interventions and ensuring they are 

prioritised for comprehensive evaluation (Bowen et al., 2009). They achieve this by exploring 

factors such as the acceptability of the intervention to participants, adherence and drop-out 

rates, and aspects of the intervention that may be altered to improve participants’ 

engagement (Arain, Campbell, Cooper, & Lancaster, 2010). Feasibility studies are 

considered a crucial first step prior to conducting larger scale effectiveness evaluations 

(Leon, Davis, & Kraemer, 2011; van Teijlingen & Hundley, 2001).  

 

Fro example, prior to their RCT of the Mobiletype app (Kauer et al., 2012), Reid et al. (2009) 

explored usage patterns of a simple diary-based self-monitoring mobile app for adolescents 

and found engagement with the app was high, with nearly three-quarters of participants 

completing 80% or more of possible diary entries over the one-week intervention period. 

Similarly, Whittaker et al. (2012) explored the acceptability of cognitive behavioural therapy 

text-messages delivered twice daily to adolescents over nine weeks. They found that three-

quarters of participants found the information useful and 90% would recommend the 

intervention to a friend. Findings from these studies suggest more complex mobile mental 

health interventions may be similarly feasible for use with adolescents.   
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The objective of the present study was to evaluate the feasibility of the CopeSmart app in a 

sample of adolescents. This study expands on previous research (Reid et al., 2009; 

Whittaker et al., 2012) by capturing both qualitative and quantitative feedback from 

adolescents pertaining to their perceptions of using a mental health mobile app and their 

levels of engagement with it.  

 

5.3 Method 

5.3.1 Recruitment.  

Initially, emails were sent to four schools in the Dublin area detailing the nature of the study. 

Two of these schools agreed to participate. The coordinator of a one-day programme hosted 

by the School of Psychology in University College Dublin (UCD), that allows fifth year 

students to experience aspects of university life, was also contacted and permission was 

granted to recruit participants from this group. These data were collected between April and 

June 2014. Overall, 66 young people returned parental consent and were eligible to 

participate, however only six of these (11%) were subsequently able to download the app 

and completed follow up feasibility study questionnaires. This was due to problems on the 

side of the professional developer, which meant that on the day of testing the app was 

unavailable on iOS or a number of android devices.  

 

When these technical problems had been resolved, additional participants were recruited 

from a convenience sample of two schools (one in Dublin and one in County Waterford), with 

whom the author had connections. These data were collected in November and December 

2014. Within these two schools 149 students returned parental consent14 and 79 of these 

(53%) were able to download the app (not downloading the app was mainly due to Internet 

connectivity problems). Of those who downloaded the app, 37 completed follow up feasibility 

study questionnaires. The low follow-up rate was mainly due to restrictions on when the 

researcher team could access schools, which meant that a significant number of students 

were absent on the day of questionnaire completion due to either exam preparation (data 

collection took place close to the Christmas exam period) or involvement in extra-curricular 

activities (in one school data collection took place during the week of the school musical, in 

which the majority of fourth year students were involved). Overall, none of the four schools 

that took part were considered socially or economically disadvantaged under nationally 

established governmental criteria (Department of Education and Skills, 2015). 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
14 The exact number of students who were invited to participate was not available to the researcher, as 
distribution of study information to students was coordinated by the teacher / programme coordinator in each data 
collection site. Thus it was not possible to calculate the percentage of invited participants who returned parental 
consent in this instance.   
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5.3.2 Participants. 

The final sample consisted of 43 adolescents15 in fourth and fifth year16 of second level 

education who were in possession of android or iOS smartphone devices. Participants 

ranged in age from 15-17 years (M = 16.0, SD = .724) and 88% were female. 

  

5.3.3 Procedure. 

Approval for this study was granted by the Human Research Ethics Committee - Humanities 

in University College Dublin (reference number: HS-13-45-Kenny-Dooley; see Appendix J for 

confirmation letter of ethical approval). All potential participants were initially provided with 

information sheets and assent/consent forms for themselves and their parents. Participation 

was entirely voluntary and participants were not offered any monetary incentive to take part 

in the research. Participants were also required to provide signed assent prior to 

participation.  

 

The 43 participants who comprised the final sample were given instructions for downloading 

and installing the app on their personal mobile phones. To do this, students were required to 

access the app website (www.copesmart.com) on their phone’s Internet browser, where they 

found a link to download the app. A password was required, which was provided by the 

researcher. Once they had downloaded the app, participants were asked to engage with it 

and rate their mood on a regular basis over a brief one-week period (as is common in 

feasibility studies, which generally have shorter follow-up periods than larger scale trials; 

Bowen et al., 2009). After one week, participants completed a self-report follow-up 

questionnaire containing a combination of simple closed and open-ended questions relating 

to their experiences of using the app. Specifically, questions assessed whether participants 

found the app useful, what they liked and didn’t like about the app, and whether they or other 

young people would use the app again or recommend it to a friend (see Table 5.1 for 

overview of app questions). The app itself also captured data, which pertained to user 

engagement. This was sent to a back-end server when the device came into contact with a 

wireless Internet connection. 

 

 

 

!
!
!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
15 This comprised the 6 who took part between April and June 2014 plus the 37 that took part in November / 
December 2014 
16 Equivalent of United Kingdom ‘Year 11/12’/ United States ‘10th/11th Grade’ / Canada ‘Grade 10/11’ / Australia 
‘Year 10/11’!
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Table 5.1. Feasibility Study Questionnaire Items 

Question Response Options 

Q.1: What is your gender? (i) Male 
(ii) Female 

Q.2: What age are you? • Open Ended 

Q.3: What school do you go to? • Open Ended 

Q.4: How useful did you find the app overall? (i) I didn’t find it useful at all 
(ii) I found it somewhat useful 
(iii) I found it very useful 

Q.5: How much did you find each of the following useful? 
(a) Mood Rating? 
 
 
 
(b) Coping Information? 
 
 
 
(c) Resources? 

 
(i) I didn’t find it useful at all 
(ii) I found it somewhat useful 
(iii) I found it very useful 
 
(i) I didn’t find it useful at all 
(ii) I found it somewhat useful 
(iii) I found it very useful 
 
(i) I didn’t find it useful at all 
(ii) I found it somewhat useful 
(iii) I found it very useful 

Q6: How much did you like the appearance/layout of the app? 
 

(i) I didn’t like it at all 
(ii) I somewhat disliked it 
(iii) I neither liked nor disliked it 
(iv) I liked it 
(v) I liked it very much 

Q.7: How would you improve the appearance/layout of the app? • Open Ended 

Q.8: How easy/difficult was the app to use? 
 

(i) Very difficult to use 
(ii) Somewhat difficult to use 
(iii) Easy to use 
(iv) Very easy to use 

Q.9 (a) Did you have any difficulties using any parts of the app? 
 

(i) Yes  
(ii) No 

Q.9 (b) If yes, please explain what these difficulties were. • Open Ended 

Q.10: What did you like about the app? • Open Ended 

Q.11: What did you dislike about the app? • Open Ended 

Q.12: How would you improve the app? • Open Ended 

Q.13: (a) Would you use the app in the future? 
 

(i) Yes 
(ii) No 

Q.13: (b) Why/Why not? • Open Ended 

Q.14: (a) Do you think other young people would use the app? (i) Yes 
(ii) No 

Q.14: (b) Why/Why not? • Open Ended 

Q.15: (a) Would you recommend the app to a friend? (i) Yes 
(ii) No 

Q.15: (b) Why/Why not? • Open Ended 

Q.16: Any other comments?  • Open Ended 
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Upon initially installing the app participants were required to generate a personalised 9-digit 

Anonymous Identification Code (AIC), designed to make sure that their information would 

remain anonymous to the research team and that they would be able to remember at a later 

time. Participants were also asked to fill in their AIC on their follow-up questionnaires. The 

purpose of this was so that their app data could be linked to their questionnaire data.  

 

Instructions for generating this code were as follows:  

 
  Box 1: Second Letter of your First Name (e.g. if your name is MARY; enter A in Box 1) 

  Box 2: Month of your birthday, the last 3 letters (e.g. if you were born in APRIL; enter RIL in Box 2) 

  Box 3: Date of your birthday (e.g. if you were born on the 8th of the month; enter 08 in Box 3) 

  Box 4: Year you were born in (e.g. if you were born in 1995, enter 95 in Box 4) 

  Box 5: First Letter of your Surname (e.g. if your surname is SMITH; enter S into Box 5) 

         (i.e. using the examples given above the code generated would be: ARIL0895S) 

                           If you are unclear about this, please ask the researcher for help. 

 

 

 

 

 

 

 

5.3.4 Data analysis. 

Descriptive statistics were used to examine quantitative data. Thematic analysis (Braun & 

Clarke, 2006) was used to analyse qualitative feedback. A set of initial themes (i.e. patterned 

responses) was identified from participants’ responses to open-ended questions across two 

categories; (1) aspects of the app they liked and reasons why they or other young people 

would use the app in the future or recommend it to a friend and (2) aspects of the app they 

did not like and what changes they would recommend to improve the app. These themes 

were revised and refined, and a coding frame listing the final themes was established, and is 

presented in Table 5.2. A second researcher independently applied this coding frame to the 

data, and a Cohen’s Kappa inter-rater reliability coefficient of .76 was computed (Wood, 

2007). This is considered to be a good level of reliability (Altman, 1990).   

 

 

 

!

Box 1 (second letter of your first name e.g. A) !
Box 2 (month your birthday is in, the last 3 letters e.g. RIL)  !
Box 3 (date of your birthday e.g. 17)  !
Box 4 (year you were born in e.g. 98) !
Box 5 (first letter of your surname e.g. S) !
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Table 5.2. Coding Frame Detailing Themes and Sub-Themes Identified  

Aspects of the app participants liked / reasons they or other young people would use it in 
future or recommend it to a friend. 
Theme  Sub-theme Na 

1. Easy to Use - 9 
2. Attractive Layout - 6 
3. Mood Rating (a) Generally helpful 

(b) Increase emotional self-awareness 
(c) Useful as alternate emotional outlet 

17 
16 
2 

4. Information on App was Helpful - 15 
5. Notifications Were Useful - 5 
6. Uniqueness of App 
 

- 3 

Aspects of the app participants didn’t like / recommendations for changes 
Theme Sub-theme Na 

1. Content Issues (a) Needs more information 
(b) Needs less information 
(c) More personalised information 
(d) Information was not useful 

8 
2 
4 
6 

2. Did Not Make User Feel Better - 7 
3. Mood Rating Issues (a) Needs more moods to rate 

(b) Mood charts were confusing  
(c) Should have option to input text  

6 
5 
4 

4. Password Entry is Annoying  - 6 
5. Interface Issues - 9 
6. Engagement Issues (a) Needs more activities  

(b) Uninterested in app / do not need it 
6 
7 

7. Technical fixes  4 
a frequency represented by the number of participants who identified this theme 

 

5.4 Results 

5.4.1 Questionnaire responses.  

Figure 5.1 illustrates participants’ usefulness ratings of the app and its main sub-

components. In addition, 79% of participants reported that they liked the interface layout, 7% 

disliked it and 14% neither liked nor disliked it. The majority of participants (93%) found the 

app easy to use, whereas 7% reported some minor technical difficulties with logging on. 

Approximately 70% of participants would use the app in the future, 74% felt that other young 

people would use it, and 70% would recommend it to a friend. 
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Figure 5.1. Participants’ usefulness ratings 
 

Participants’ responses to open-ended questions comprised a mixture of both positive and 

negative feedback. The most frequently mentioned aspect of the intervention that 

participants liked was the utility of the mood rating section, in particular for increasing ESA by 

allowing users to reflect on their feelings. The next most frequently identified positive aspect 

was the usefulness of the advice and ‘helpful tips’ presented on the app. Participants 

reported the app was easy to use, that they liked the layout, and they found the notifications 

useful.  A small number of participants also reported that they liked that the app was unique 

and designed specifically to help teenagers. However, a number of participants reported that 

they were not interested in using the app or that it did not help improve their mental health. 

Changes suggested by participants to improve the app included providing more information 

or making the information more personalised and specific to the user. Improvements to the 

mood monitoring section were suggested, such as increasing the amount of mood options 

available to rate and improving the way the mood history charts were visually presented.  

Participants also reported a desire for more activities (such as games), a more engaging 

interface and some miscellaneous technical improvements (such as providing hyperlinks to 

useful websites). Sample responses from participants across these themes are presented in 

Table 5.3. 
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Table 5.3. Descriptive Feedback from Feasibility Study Participants (N=43) 

Aspects of the app participants liked / reasons they or other young people would use it in future or recommend it to a friend. 
Theme (frequencya) Example 
1. Easy to Use (9) 
 

“It is free and easy to use” 
“I liked it, it is very clear and easy to read” 
 

2. Attractive Layout (6) 
 

“I liked the appearance of the app”  
“I really liked the layout” 

3. Mood Rating  
 (a) Generally helpful (17) 
 

“I liked the way you can rate your mood” 
“I found it interesting to look over my mood” 
 

(b) Increase emotional self-awareness (16) 
 

“I often don't really think about how I am feeling with all of the stuff going on in my life. This app helps me to stop and 
take a second to listen to how I actually feel” 
“It allows you to reflect on how you actually are feeling. This is turn helps you to help yourself.” 
 

(c) Useful as alternate emotional outlet (2) “A friend might find it easier to share stuff with an app rather than friends” 
“I would recommend it to someone who felt they couldn't talk to anyone about their feelings” 
 

4. Information on App was Helpful (15) 
 

“I liked the helpful tips”  
“I always really like the 'coping with problems' section. Very good advice & tips” 
 

5. Notifications Were Useful (5) 
 

“It reminded me to rate my mood with a notification every day which was good” 
“I like that it reminded you to rate your mood because sometimes I forgot”. 
 

6. Uniqueness of App (3)  
 

“It’s the only app I’ve found like it” 
“The overall fact that there's an app out there to help teenagers” 

!
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Aspects of the app participants didn’t like / recommendations for changes 

Theme Example 

1. Content Issues  
(a) Needs more Information (8) 
 

“More coping advice so you don't keep getting the same advice over and over again” 
“I would like more in depth options and tips” 
 

(b) Needs less information (2)  
 

“There was too much to read and I found that I got bored quick. I tried to read everything but there was too much.” 
“An overload of information will make you not want to read pages and pages of information” 
 

(c) More personalised information (4)  
 

“The info that came up wasn’t really related to me” 
“After I rated my mood mainly information about cyber bullying came up and I don't think I have any issues related to that” 
 

(d) Information was not useful (6) 
 

“I didn’t find it all that helpful” 
“It's good for collecting information but it doesn't actually help people with their problems” 
 

2. Did Not Make User Feel Better (7) “It didn’t make me feel any better” 
“I didn't think it actually helped improve my mood” 

3. Mood Rating Issues  
 (a) Needs more moods to rate (6) “I wish there were more emotions” 

“More in depth options would be better as some days I was in between options” 
 

(b) Mood charts were confusing (5) 
 

“Graphs should be easier to read” 
“The mood history over the course of the last days was hard to follow” 
 

(c) Should have option to input text (4) 
 

“Have space for a small diary. Each day you can write about what happened and compare it with your mood” 
“There should be something like a mood diary where you put your problems” 
 

4. Password Entry is Annoying (6) 
 

“No password every time” 
“The way you must log in every time, it put me off using it often” 
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5. Interface Issues (8) 
 

“More colours and fancy text would help” 
“More colourful. Maybe cartoon people and happy faces” 

6. Engagement Issues  
(a) Needs more activities (6) 
 

“If it had something else, such as games to boost your mood or something like that, I may be more inclined to use it.” 
“More activities and results after each rating not just graph” 
 

(b) Uninterested / do not need app (7) 
 

“Not really my thing” 
“I don't feel the need for it” 
 

7. Technical fixes (4) “Get the chat resources in just one click” 
“Make it easier to exit” 

a frequency represented by the number of participants who identified this theme 
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5.4.2 Usage data. 

Usage data were obtained from 30 participants (it was not possible to obtain usage data from 

all participants due to differing security settings across mobile devices). On average, 

participants engaged with the app on four of the days within the 7-day usage period (SD = 

1.75). As illustrated in Figure 5.2, participants most frequently interacted with Section 2 of the 

app (Rate My Mood), with participants on average using this section on 3.5 days during the 

intervention period.  The variance in terms of the average number of days each section was 

used was high among participants, as illustrated by the standard deviation bars presented in 

the chart.  

 

 
Figure 5.2. Average number of days within the usage period on which participants engaged 

with different sections of the app (+/- 1 standard deviation) 

 

Figure 5.3 displays the times at which users most frequently engaged with the app. Evening 

(6pm-9pm) was the most popular time for participants to use the app, followed by daytime 

(9am-6pm) and night (9pm – 12am), although again variance in usage time was high, as 

illustrated by the standard deviation bars in the chart.  
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Figure 5.3. Average number of days within the usage period on which participants engaged 

with the app during specific time periods (+/- 1 standard deviation) 

!
5.5 Discussion of Feasibility Study Findings  

 

The aim of the present study was to evaluate the feasibility of CopeSmart; a self-monitoring 

mental health mobile app intended for use by adolescents on their personal smartphones. 

Overall, participants’ responses to the app were reasonably positive, with 79% of participants 

reporting they found it at least somewhat useful and 93% reporting that they found it easy to 

use. Nearly three-quarters of participants reported that they would use the app in the future 

and would recommend it to a friend. User engagement levels were moderate, with 

participants on average engaging with the app on four of the seven days within the 

intervention period.  These findings suggest this type of app has potential as a feasible 

means of promoting positive youth mental heath.  

 

Participants identified ‘Rate My Mood’ as the most useful section, and most frequently 

engaged with this component. As in Reid et al.’s (2009) study, where young people’s primary 

responses to the self-monitoring app were that they liked how it helped them to understand 

themselves, users in the present study liked that the app helped them increase awareness of 

their emotions. This is a positive finding given that previous research has found mobile self-

monitoring tools have the potential to increase ESA and improve mental health outcomes 
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(Kauer et al., 2012; Morris et al., 2010). Interestingly, the ‘Mood History’ section was used 

very little, suggesting the mere act of stopping to momentarily think about one’s mood may 

be more salient for adolescents than retrospectively tracking mood over time. However, it is 

also possible that the time frame for app usage in the present study was not sufficient to 

build enough mood data for participants to be interested in viewing their mood history over 

time. As in the focus groups presented in Chapter 4, participants suggested the app could be 

helpful as an emotional outlet for people who aren’t comfortable talking about their feelings 

and that users should be able input text into the app containing details about their emotions. 

This is a useful finding, as writing about emotional experiences can be linked to 

improvements in well-being (Baikie & Wilhelm, 2005).   

 

Participants’ engagement with the ‘Coping Tips’ and ‘Resources’ components of the app was 

low, and 23% and 40% of participants respectively reported that they did not find these 

sections helpful. The main reasons participants gave for this were that they did not need this 

information or that it did not help them to feel better. This may be because the intervention 

period was too short to elicit meaningful changes in mental health outcomes. Interestingly, 

not needing the help offered by the intervention was also one of the primary reasons given 

by participants in Whittaker et al.’s (2012) text message-based intervention, as to why they 

did not find the intervention content useful. This emphasises the importance of involving 

adolescents in the design of mental health interventions to ensure the information they 

provide is relevant and helpful to young people (Coughlan et al., 2013). However, 

engagement with the coping content may be underestimated by the data captured in the 

present study, as a coping tip was displayed to users every time they rated their mood using 

Section 2. Furthermore, nearly three-quarters of participants reported that they found the 

coping tips at least somewhat useful, with over half of participants reporting that they found 

them very useful, suggesting this content was helpful for the majority of participants.  

 

Six participants reported that having to enter a password every time they accessed the app 

acted as a barrier to engagement. As privacy was identified by end-users in Chapter 4 as 

important in app-based interventions, a challenge faced in future development will be to 

reconcile this conflict between ease of engagement and protecting privacy. Participants 

found the notifications useful for encouraging engagement and evening was the most 

popular time for app usage, possibly because reminder notifications were set by default to 

8pm. Morning and late night were the least popular times, in contrast to Reid et al.’s (2009) 

study where engagement was evenly distributed across time points.  
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5.6 Strengths and Limitations of Feasibility Study 
 

Strengths of this study include the capture of real-time data to explore app engagement, 

which has advantages over retrospective self-report data that can be subject to recall biases 

(Shiffman et al., 2008). Furthermore, capturing both quantitative and qualitative data allowed 

for a detailed exploration of participants’ experiences of app usage. A limitation of this study 

was the sample gender imbalance, which meant that valid comparisons could not be made 

between males and females. As research suggests males are less likely to show interest in 

technology-based mental health interventions (Whittaker et al., 2012), future research should 

explore potential gender differences in engagement levels for these types of apps. 

Furthermore, the sample size in the present study was reasonably small and thus limited in 

terms of generalizability. While a small sample size is often used in feasibility studies (Bowen 

et al., 2009), future research should aim to evaluate these technologies in larger adolescents 

samples using standardised quality assessment scales such as the recently developed 

Mobile Application Rating Scale (Hides et al., 2014). Finally, the complex app download 

process (which included generating an AIC) was a limitation; particularly as participants in 

the focus groups study had identified ease of accessibility and engagement as important 

features in mental health mobile apps. While the generation of an AIC was necessary in 

order to protect participants’ privacy and link their app and study questionnaire data, it may 

have contributed to the high non-participation rate by discouraging some participants from 

completing the app download process.   

 

5.7 Summary 
 

Overall findings suggest that this type of mobile app-based intervention has potential as a 

feasible mental health promotion medium, with the majority of young people identifying the 

app as at least somewhat useful and displaying a moderate level of engagement with it. The 

next phase of this study (described in Chapter 6), was to evaluate the effectiveness of the 

app as a tool for fostering positive mental health in adolescents. Ideally the feedback from 

end-users obtained at this stage would have been used to inform minor changes to the app 

before it was evaluated for effectiveness in a larger sample, following Medical Research 

Council guidelines and human-computer system design recommendations outlined in 

Chapter 4. However, the delays incurred due to problems experienced by the professional 

developers meant that this was not possible within the study timeframe. Consequently, the 

feasibility study was still on-going when data collection for the effectiveness study began. 

However, the findings from this feasibility study provide useful information in their own right, 

which will help inform considerations of future developers of mobile-based intervention with 

adolescents.  
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Chapter 6 Increasing Emotional Self-Awareness in Adolescents Using a 

Smartphone App: A Cluster Randomised Controlled Trial 

 

6.1 Overview 

As described in Chapter 4, the CopeSmart app was designed to foster positive mental health 

through the promotion of emotional self-monitoring and positive coping strategies. 

Accordingly, this chapter begins by briefly outlining previous research relating to the use of 

self-monitoring and the promotion of positive coping strategies in technology-based mental 

health interventions. Following this, the methodology, analyses and results of a large-scale 

cluster RCT effectiveness evaluation for the CopeSmart app are described in detail.  

!

6.2 Introduction 
!
6.2.1 Mental health self-management interventions. 

The World Health Organisation refers to self-management as a means of putting individuals 

in direct control of managing any health conditions they may be experiencing, with a focus on 

problem solving, goal setting, identifying triggers and indicators of deteriorating health and 

responding to these (Crepaz-Keay, 2010). Self-management can be useful in targeted 

interventions for individuals who are already experiencing health problems, as well as in 

universal prevention and intervention contexts to help individuals identify if they have a need 

to seek help from more targeted services (Karasouli & Adams, 2014). It has been shown to 

be effective in improving physical health status for patients experiencing a range of 

conditions such as arthritis, asthma and diabetes (Barlow, Wright, Sheasby, Turner, & 

Hainsworth, 2002).  

 

While self-management has been studied less in relation to mental health difficulties 

(Crepaz-Keay, 2010), there is research suggesting it has the potential to play an important 

role in such contexts. Furthermore, advances in technology have resulted in new cost-

effective opportunities for the development and delivery of these interventions on a large 

scale, in order to allow people to better manage their own mental health (Karasouli & Adams, 

2014). Karasouli and Adams’s (2014) systematic review examined the published evidence 

for e-resources for mental health self-management between January 1990 and November 

2013. They identified eight relevant studies, the majority of which did not present evidence 

on the efficacy or effectiveness of the self-management tool being described (Goodyear-

Smith, Warren, & Elley, 2013; Kizakevich et al., 2012; Kordy et al., 2013; Simon et al., 2011; 

Treanor, Abrar, Harris, Morris, & Carson, 2012). 
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However, one of the studies identified was an RCT protocol for a website called Living with 

Bipolar (Todd, Solis-Trapala, Jones, & Lobban, 2012). A feasibility study was subsequently 

published that showed preliminary evidence of effectiveness for this website in improving 

quality of life and reducing depressive symptoms in a sample of 52 adults with bipolar 

disorder when used over a six month period, in comparison to a wait-list control receiving 

treatment as usual (Todd, Jones, Hart, & Lobban, 2014). The website contained a mood-

checking programme where participants could record their mood. Based on their mood 

symptoms, they received information about the most appropriate modules to access from a 

list of ten interactive modules available to them. These modules were based on CBT and 

psychoeducation principles and aimed to help patients manage their condition by increasing 

knowledge of practical skills and self-management techniques for managing symptoms.   

 

Karasouli and Adams (2014) also identified a protocol paper for the bipolar disorder app-

based intervention PRISM (Depp et al., 2010), which was subsequently evaluated (Depp et 

al., 2015) and included in the review of mental health apps presented in Chapter 3 (Section 

3.3.3). As previously described, this app prompted users to self-monitor their mood states 

and based on these they received reminders of personalised adaptive strategies pre-

developed with a therapist (e.g. “if you take the dog for a walk, you usually feel less 

depressed”). Participants using the app reported a significant improvement in depressive 

symptoms over time compared to a wait list control group. Karasouli and Adams (2014) also 

identified the self-management mobile app Mobiletype (Kauer et al., 2012), which was 

identified by Donker et al. in their (2013) systematic review (as detailed in Chapter 3, Section 

3.3.2). As previously described, this emotional self-monitoring tool was used by adolescents 

who experienced an increase in ESA over time, which was associated with a greater 

decrease in depressive symptoms, in comparison to an attention control group. 

 

All three of these tools share the commonality of eliciting engagement in self-monitoring of 

emotions through technology (with two of them specifically employing mobile apps for this 

purpose). This type of emotional self-monitoring falls under the category of self-management 

as it helps people to identify periods where they may be struggling with their emotions and 

may provide insight into what the triggers of these periods might be. Kauer et al. (2012) 

describe how it also serves to increase emotional self-awareness (ESA) by teaching 

individuals “to recognise emotional states and to identify and differentiate various emotions 

within different contexts, leading to effective communication of emotions to others and 

productive decision making” (para. 4). As outlined in Chapter 2, increased ESA allows 

individuals to recognise and respond to early symptoms of distress before they become more 

severe, serving as a protective factor against development or progression of mental health 
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difficulties (Boden & Thompson, 2015; Lischetzke & Eid, 2003; Mayer & Gaschke, 1988; 

McFarland et al., 2007). 

 

All three of these studies saw direct or indirect reductions in depressive symptoms over time 

in the intervention groups, either for adults diagnosed with a mood disorder (Depp et al., 

2015; Todd et al., 2014) or young people experiencing elevated levels of depressive 

symptoms (Kauer et al., 2012), suggesting that technologies involving self-monitoring of 

mood states may be efficacious in reducing negative affect in these populations. However, 

these studies have a number of limitations. For example, Todd et al.’s (2014) website study 

was primarily a feasibility study and did not formally test the statistical significance of 

reductions in depressive symptoms and Kauer et al. (2012) did not find a direct effect on 

depressive symptoms as a result of the intervention; only an indirect effect through ESA. 

Furthermore, the intervention group sample sizes across these studies were generally small 

(N = 41 - 68), limiting their power to detect difference and their ability to generalize to the 

wider population.  

 

As Karasouli and Adams (2014) point out, there is a scarcity of high quality studies testing 

the effectiveness of e-resources in mental health self-management, in particular among non-

clinical adolescent samples. Given the elevated levels of distress experience by young 

people (Costello et al., 2003; Merikangas et al., 2010) and the advantages technology-based 

mental health resources possess in terms of accessibility and cost-effectiveness (as 

discussed in Chapter 3, Section 3.2), there is a need for future research evaluating the 

efficacy of such tools for improving outcomes in this population. 

 

6.2.2 Coping skills interventions. 

A feature evident in two of these three self-management interventions was the promotion of 

positive strategies for coping with symptoms of mood disorders (Depp et al., 2015; Todd et 

al., 2014). Similarly, the systematic reviews presented in Chapter 3 (Sections 3.3.2 and 

3.3.3) also revealed that the promotion of positive coping strategies was a common feature 

used in mental health mobile apps aiming to promote positive mental health outcomes.   

 

As outlined in Chapter 2, Section 2.6, the use of positive coping strategies in response to 

problems is associated with positive mental health outcomes in young people (Broderick & 

Korteland, 2002; Krattenmacher et al., 2013; Li et al., 2006; Piko, 2001; Plancherel et al., 

1998) and is considered to be an important protective factor to foster in adolescence. 

Research indicates that face-to-face interventions, which employ a series of modules to train 

young people in the use of positive coping strategies as a response to everyday problems, 

can be effective in increasing use of positive coping strategies and reducing symptoms of 



!

 110!

distress (Claro, Boulanger, & Shaw, 2015; Craig & Austin, 2016; Frydenberg, 2004; 

Peterson, Leffert, Graham, Alwin, & Ding, 1997; Steinhardt & Dolbier, 2008).  

 

A recent systematic review by Clarke, Kuosmanen, and Barry (2015) examining online youth 

mental health promotion and prevention interventions, has demonstrated that there is also 

evidence to suggest the efficacy of technology-based coping skills interventions. Of the 28 

interventions identified in their review, 16 focused on the promotion of positive coping 

strategies in some format. Twelve of these were CBT-based interventions which promoted 

cognitive-behavioural strategies specifically for coping with depression and anxiety such as 

relaxation techniques (Calear, Christensen, Mackinnon, Griffiths, & O’Kearney, 2009; 

Kenardy, McCafferty, & Rosa, 2006), emotional regulation (Attwood, Meadows, Stallard, & 

Richardson, 2012), cognitive restructuring (Calear et al., 2009; Kenardy et al., 2006; Sethi, 

Campbell, & Ellis, 2010), engaging in pleasant events (Sethi et al., 2010) and problem 

solving (Attwood et al., 2012; Calear et al., 2009; Christensen, Griffiths, & Korten, 2002; 

Sethi et al., 2010), and were generally found to be efficacious in reducing depression and 

anxiety in both general and at-risk adolescent samples. The other four interventions 

promoted similar positive coping strategies that were targeted for use in response to general 

life stressors. These strategies included problem solving (Fridrici & Lohaus, 2009; Shandley, 

Austin, Klein, & Kyrios, 2010; Van Vliet & Andrews, 2009), time management (Fridrici & 

Lohaus, 2009; Van Vliet & Andrews, 2009), relaxation techniques (Chiauzzi, Brevard, Thurn, 

Decembrele, & Lord, 2008; Fridrici & Lohaus, 2009), support seeking (Chiauzzi et al., 2008; 

Fridrici & Lohaus, 2009; Van Vliet & Andrews, 2009) and cognitive restructuring (Fridrici & 

Lohaus, 2009; Van Vliet & Andrews, 2009). These interventions were linked to beneficial 

outcomes including increased use of positive coping strategies (Shandley et al., 2010; Van 

Vliet & Andrews, 2009), improved stress management (Chiauzzi et al., 2008), increased well-

being (Van Vliet & Andrews, 2009) increased positive thinking (Fridrici & Lohaus, 2009), 

reduced use of negative coping strategies (Van Vliet & Andrews, 2009) reduced anxiety 

(Chiauzzi et al., 2008) and reduced psychological distress (Fridrici & Lohaus, 2009; Van Vliet 

& Andrews, 2009) in general and at-risk samples of secondary school and college age young 

people. 

 

While these findings suggest promise for the use of technology-based coping interventions 

with adolescents, Clarke et al. (2015) found that the majority of the studies included in the 

review were of moderate to weak quality, once again highlighting the need for more 

methodologically rigorous research in this area. Furthermore, while these coping skills 

interventions were implemented using technology, they were delivered on computers rather 

than mobile devices such as tablets or smartphones. As promoting positive coping strategies 

is a focus of many mobile app-based interventions for adults (discussed in Chapter 3, 
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Section 3.3.3.3), there is currently a clear gap in the literature examining the effectiveness of 

coping interventions delivered via this platform. The present study aimed to address this. 

 

6.2.3 The present study. 

The aim of the present study was to test the effectiveness of CopeSmart; a multifaceted 

mental health self-management mobile app, that promoted use of positive coping strategies. 

As discussed in Chapter 4, Section 4.3.1, it was expected that promotion of emotional self-

monitoring and positive coping strategies through this intervention would lead to increased 

ESA, increased use of positive coping strategies (including help-seeking) and decreased use 

of negative coping strategies, which would be linked to increased well-being and reduced 

distress. Emotional self-monitoring was the most actively engaging component of the 

CopeSmart app under study, with participants being reminded to rate their mood daily, as in 

Kauer et al.’s (2012) RCT. Thus, the primary outcome under study was change in ESA as a 

result of engaging in emotional self-monitoring. Secondary outcomes were changes in use of 

positive and negative coping strategies, help-seeking behaviour, general well-being, and 

emotional distress.  

 

This study was a multicenter cluster RCT conducted across ten second level schools in the 

Republic of Ireland. Cluster randomization refers to trials where groups of participants are 

randomly assigned to a condition, rather than being randomly assigned on an individual level 

(Eldridge, Ashby, & Kerry, 2006). A cluster design was employed in the present study to 

avoid potential contamination problems (Sedgwick, 2012). For example, if some of the 

students in a school were receiving the intervention, it would be very easy for them to give 

details of how to access the intervention to their schoolmates, which would risk 

contaminating the study. In addition, as adolescents are a vulnerable group with a high 

prevalence of mental health difficulties, it was considered unethical to selectively offer the 

intervention to some students within a school, as students not assigned to the intervention 

may have felt excluded, singled out or as though they were being treated unfairly in 

comparison to their peers, which could have detrimental effects to their well-being. On a 

practical level, this also may have deterred schools from agreeing to participate and may 

have proved challenging to implement in schools due to time and resource constraints in the 

running of the trial. In contrast, assignment by school meant that students not receiving the 

intervention were not being singled out in relation to their peers in the school environment. 

For these reasons, a cluster design was considered appropriate, however all outcomes were 

assessed at the individual participant level. 

 

School has been established as an important context for adolescent development (Eccles & 

Roeser, 2003) and it is also well recognised that lower socioeconomic status (SES) is linked 
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to higher risk for the development of emotional and behavioural problems in adolescents 

(Goodman, Slap, & Huang, 2003; Newacheck, Hung, Jane Park, Brindis, & Irwin, 2003; Von 

Rueden, Gosch, Rajmil, Bisegger, & Ravens-Sieberer, 2006). For this reason the 

socioeconomic (DEIS) status of the school was considered an important potential covariate 

to take into account in the design of the present study. In the Irish education system, schools 

which are categorised as DEIS (Delivering Equality of Opportunity in Schools) are schools 

which have been identified as socially or economically disadvantaged on the basis of a 

number of variables including students’ medical card data, student retention rates and 

students’ academic performance (Department of Education and Skills, 2015). Additionally, 

literature has suggested the school environment may differ between single-sex and 

coeducational schools. For example, it is argued that in coeducational schools, teachers are 

more likely to sacrifice girls interests in favour of boys (Sullivan, 2009), which may have 

knock on effects on their self-esteem and well-being. It is suggested that single-sex schools 

provide a more supportive environment for females, which fosters better self-esteem and a 

greater sense of belonging (Brutsaert & Van Houtte, 2002; Cairns, 1990; Hoffman, Badgett, 

& Parker, 2008), which are key protective factors for well-being in young people. However, 

other studies have found no definitive differences between single-sex and coeducational 

environments in terms of these variables (Brutsaert & Bracke, 1994; Garcia, 1998). Thus, 

while research on the well-being benefits of single-sex versus coeducational schooling 

remains inconclusive (Anfara Jr & Mertens, 2008; Mael, Alonso, Gibson, Rogers, & Smith, 

2005; Signorella, Hayes, & Li, 2013), it was considered as a potential covariate of interest to 

include in the present study.   

 

A key factor in evaluating complex interventions is whether they are effective in everyday 

practice (Craig et al., 2008). Thus, a! pragmatic approach was adopted in the design of the 

present study. Pragmatic RCTs are those that are designed to measure the effectiveness of 

an intervention when used in normal conditions, as opposed to tightly controlled “ideal” 

settings (Zwarenstein et al., 2008). They aim to reflect the heterogeneity of individuals who 

are likely to use the intervention in practice, as opposed to only selecting individuals who fall 

neatly into diagnostic categories (Hotopf, 2002). As mental health apps available through 

online app stores are typically designed to be accessible to the general adolescent 

population and to be used as part of their everyday lives, it was considered appropriate to 

test the app in the present study under similar conditions. Recruitment by schools was 

considered the most practical means of accessing a large general sample of adolescents 

and provides a likely setting through which mental health apps could be recommended to 

young people, for example through guidance counsellors or as part of the Social Personal 
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and Health Education (SPHE) curriculum. 17  To maximise ecological validity, a flexible 

approach to the trial environment was adopted whereby participants were encouraged to 

engage with the intervention during the course of their everyday lives, at a time and place 

that suited them. 

 

6.2.3.1. Preliminary hypotheses to be tested. 

In order to validate the intervention mechanisms in the present sample, by confirming the link 

between ESA, coping and mental health outcomes, there were three preliminary hypotheses 

to be tested:  

 

i. Emotional self-awareness will be linked to lower distress and higher levels of well-

being. 

ii. Use of engagement coping strategies will be linked to lower distress and higher levels 

of well-being. 

iii. Use of disengagement coping strategies will be linked to higher distress and lower 

levels of well-being. 

 

6.2.3.2. Primary hypothesis based on RCT design. 

1. Intervention group participants will report increases in emotional self-awareness over 

time in comparison to control group participants. 

 

6.2.3.3. Secondary hypotheses based on RCT design. 

2. Intervention group participants will report increases in their use of engagement coping 

strategies over time in comparison to control group participants. 

3. Intervention group participants will report decreases in their use of disengagement 

coping strategies over time in comparison to control group participants. 

4. Intervention group participants will report decreases in distress over time in 

comparison to control group participants. 

5. Intervention group participants will report increases in well-being over time in 

comparison to control group participants 

6. Intervention group participants will report increased willingness to seek help over time 

in comparison to control group participants.  

 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
17 A programme implemented in Irish second level schools that aims to support the personal development, health 
and well-being of young people (Professional Development Service for Teachers, 2016).   
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6.3 Method 

6.3.1 Sampling. 

Clusters were defined as second-level schools in the Dublin Mid-Leinster Health Service 

Executive (HSE) Region, in which the researcher’s host university is located. At the time of 

recruitment (May 2014 - January 2015) this region encompassed South County Dublin and 

all of counties Kildare, Laois, Longford, Offaly, Westmeath and Wicklow, with a population of 

approximately 1.3 million (31% of overall national population; Central Statistics Office, 2012; 

Health Service Executive, 2013).  

 

Multistage sampling was employed. Initially, a list of all second-level schools in the 

recruitment region (N= 202); was obtained from the Department of Education Website. At the 

time of recruitment, a number of researchers in the School of Psychology at the author’s host 

university were working on mental health projects and were also recruiting participants from 

second-level schools in Ireland. To ensure schools would not be overburdened by 

continuous requests from the university to participate in mental health research, an exclusion 

criterion was employed whereby any second-level schools that had been approached by the 

UCD School of Psychology in the previous 12 months (N=19) were excluded from the 

recruitment list. This included schools that participated in Phase 1 and Phase 3 of the current 

project.  

 

Initially it was planned to randomly select a total 48 schools to approach from the list of 

remaining schools (N=183). Based on research team’s practical experience of the difficulties 

associated with recruiting schools to take part in research involving multiple times points, and 

as the response rates from the focus groups and feasibility phases of the present project 

(which involved less time and administrative involvement from schools) were 33% and 66% 

respectively, a more conservative response rate of 25% was considered an appropriate 

estimate for this phase of the project. Projected average number of students to take part per 

school was estimated at 42 based on previous research in this area (Dooley & Fitzgerald, 

2012). Thus a projected response rate of 25% (equating to 12 schools out of a possible 48) 

would result in a sample of just over 500 students, which would be sufficient to ensure an 

adequately powered study as estimated by the cluster RCT sample size calculation (see 

Section 7.2.2), while still allowing for the possibility of any complications during the research 

process that may result in loss of participants e.g. drop out at the individual or school level, 

withdrawal of parental consent, spoiling of questionnaires etc.  

 

In order to allow for the possibility of analyses comparing students from DEIS and non-DEIS 

schools, and students from single-sex and coeducational schools, a sufficient number of 

students from each of these group needed to be represented in the sample. Thus, the list of 
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183 schools was separated into two lists based on whether the schools were ‘DEIS’ (N=51) 

or ‘non-DEIS’ (N=132). These lists were further divided into single-sex (NDEIS = 8, Nnon-DEIS= 

70) and coeducational (NDEIS = 43, Nnon-DEIS= 77) schools, and the random selection of 

schools to approach for participation was stratified across these categories. 

 

To ensure sufficient representation from each group, the researchers initially intended to 

select a total of 12 schools to approach within each category (12 single-sex DEIS, 12 single-

sex non-DEIS, 12 coeducational DEIS, 12 coeducational non-DEIS), comprising a total of 48 

schools. However, as there were only eight single-sex DEIS schools within the recruitment 

region, the final number of schools approached was 44. As detailed in Table 6.1, from the list 

of DEIS schools all three single-sex male school were approached, all five single-sex female 

schools were approached and 12 randomly selected coeducational schools were 

approached. From the list of non-DEIS schools, six randomly selected single-sex male 

schools were approached, six randomly selected single-sex female schools were 

approached and 12 randomly selected coeducational schools were approached. The method 

of random selection employed was to number the schools on each of the lists and then use 

an online random numbers generator to determine which numbers were selected.  

 

Table 6.1. RCT Sampling Frame 

Gender of Schools DEIS Schools Non-DEIS Total 
Male Only 3 6 9 
Female Only 5 6 11 
Coeducational 12 12 24 
Total 20 24 44 

!!

6.3.2. Participants. 

Eligible participants were any students enrolled in Senior Cycle (4th – 6th year) second level 

education in the schools that were randomly selected from the pre-specified recruitment 

region. The only exclusion criterion was failure to return parental consent. Overall, 10 of the 

44 schools (23%) agreed to participate. Once a school confirmed agreement to take part, 

they were assigned to the control or the intervention condition. A random binary sequence 

was computer generated to determine the order in which schools were allocated to the 

intervention or control conditions. This resulted in six schools in the intervention condition 

and four schools in the control condition, which meets the minimum recommended criteria for 

cluster RCTs of at least four clusters per treatment arm (Hayes & Moulton, 2009). Schools 

were informed that the researcher was interested in recruiting students from fourth, fifth and 

sixth year. Some schools agreed to give access to students across all three year groups, 

whereas other schools agreed to allow access to one or two year groups only, depending on 

what was feasible and convenient for the school (see Table 6.2 for details). From across 
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these 10 schools, there were approximately 1,157 students who were potentially eligible to 

participate in the present study (Nintervention =, 860 Ncontrol = 297). As schools varied in size, the 

number of eligible participants varied from school to school (see Table 6.2 for breakdown).  

 

Sample size calculations for conventional parallel group RCTs assume the primary outcome 

is independent between participants, however in cluster RCTs outcomes for participants in 

the same cluster tend to be correlated, because they are more similar to one another than to 

participants in other clusters (Campbell, Fayers, & Grimshaw, 2005). Thus the sample size 

needs to be increased to ensure the study is sufficiently powered to detect effects (Sedgwick, 

2013).  In the present study, G*Power 3.1 software was used to determine the necessary 

sample size for a conventional parallel groups trial as 156 based on the following 

parameters: a moderate effect size of 0.25, alpha of .05, power of 0.8, 2 groups (intervention 

group and control group), 3 test occasions (pre, post and follow-up) and correlation among 

repeated measures as 0.6 (Faul, Erdfelder, Lang, & Buchner, 2007). To account for lack of 

independence between participants within clusters, this estimate was increased using the 

variance inflation factor, defined as 1 + (n-1)ρ, where n = average cluster size and ρ = 

intraclass correlation coefficient (Sedgwick, 2013). The average cluster size was estimated 

as 42 participants per school based on response rates from previous research in Irish 

second level school (Dooley & Fitzgerald, 2012). The intraclass correlation coefficient (ICC) 

is a statistical measure of the degree of outcome correlation within clusters. In the absence 

of previous data on ICCs for emotional self-awareness outcomes in schools, previous 

research has reported ICCs for related mental health outcomes in secondary schools ranging 

from .004 to .01 (Bond et al., 2004; Cook, Herman, Phillips, & Settersten Jr, 2002; Roeger, 

Allison, Martin, Dadds, & Keeves, 2001), thus the ICC for the present study was estimated as 

.01. This gave a variance inflation factor of 1+(42-1)(.01) = 1.41 which was multiplied by the 

original sample size estimate of 156 to give an adjusted minimum sample size of 220 for a 

sufficiently powered study.  

 

Of the 1,157 eligible participants, 569 returned consent forms and subsequently took part in 

the present study (Nintervention = 394, 46% response rate; Ncontrol = 175, 59% response rate). 

The breakdown of participant numbers across schools is detailed in Table 6.2. 
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Table 6.2. Details of Participating Schools  

 

School Number 

 

 

Allocation 

 

 

DEIS Status 

 

 

Sex Mix 

 

School Year Groups 
Accessed 

Participants 

Possible n Actual n Response Rate % of overall 
sample 

1 Intervention DEIS Mixed 4th years 22 22 100% 4% 

2 Intervention DEIS All boys 4th & 5th years 150 34 23% 6% 

3 Control DEIS Mixed 5th & 6th years 50 33 66% 6% 

4 Control DEIS All girls 4th years 64 46 72% 8% 

5 Intervention Non-DEIS All girls 4th & 5th years 208 89 43% 16% 

6 Intervention Non-DEIS Mixed 4th & 5th years 200 180 90% 31% 

7 Control Non-DEIS All girls 5th & 6th years 123 68 55% 12% 

8 Intervention DEIS All Girls 4th, 5th & 6th years 150 28 20% 5% 

9 Intervention DEIS Mixed 4th & 5th years 130 41 20% 7% 

10 Control Non-DEIS Mixed 4th & 5th years 60 28 47% 5% 

 

Total 

 

6 Intervention 

4 Control 

 

6 DEIS 

4 Non-DEIS 

5 Mixed 

1 All Boys 

4 All Girls 

  

1,157 

 

569 

 

49% 

 

100% 
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All students from the control group were included in the analyses, however nine students 

from the intervention condition were excluded (see Figure 6.1 for overview). Three 

participants did not fill in the Anonymous Identifier Code (AIC) on their Time 1 

questionnaires. As their Time 1 questionnaire data could not be matched to EMA or follow up 

data, they were excluded from analyses. A further two sets of participants (n=4) had 

duplicate AIC codes, thus their EMA and follow up data could not be reliably matched to their 

Time 1 data. These individuals were also excluded from analyses.  

 

As illustrated in Figure 6.1, the final number of participants included in the Intention to Treat 

analyses (described in Section 6.3.5) was N = 560. Details of demographic characteristics for 

the overall sample, intervention group and control group are presented in Table 6.3 along 

with chi-square statistics indicating differences present between the control and intervention 

groups in spite of the random allocation process employed. For statistically significant chi 

square analyses, standardised residuals (SR) exceeding an absolute value of 2 are 

presented to highlight the source of the effect. As illustrated, participants in the control group 

were less likely to be male and more likely to be in 6th year, in DEIS or single-sex schools18. 

Thus, these variables were tested as potential covariates in the analyses of the primary and 

secondary hypotheses.  

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
18 While the chi-square test statistic for ethnicity achieved statistical significance, none of the standard residuals 
(SRs) in the cells exceeded two indicating a significant contribution to the effect, thus this variable was not 
included in further analyses.  
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Figure 6.1. Flowchart of RCT participants 

 

Invited to Participate 

Nschools = 44 

 

Agreed to Participate 
Nschools = 10 

Nstudents = 1,157 
 

Randomised to Intervention Condition 
Nschools = 6 

Nstudents = 860 
 

Randomised to Control Condition 
Nschools = 4 

Nstudents = 297 
 

Returned Consent Form and 
Completed T1 Questionnaire 

Nstudents = 175 
 

Included in Analysis 
Nstudents = 175 

 

Returned Consent Form and 
Completed T1 Questionnaire 

Nstudents = 394 
 

Excluded Students 
Spoiled Questionnaire N=1 

No AIC provided N= 4 
Duplicate AICS N= 4 

Included in ITT Analysis 
Nstudents = 385 

 

Did not download app 
Nstudents = 138 

 

Downloaded app 
Nstudents = 247 

 

Included in Per 
Protocol Analysis 

Nstudents = 132 
 

Did Not Meet 
Minimum Dosage 

Nstudents = 115 
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Table 6.3. Demographic Characteristics of Sample 

 Overall Sample 
(N=560) 

Intervention Group 
(n=385) 

Control Group 
(n=175) 

 
Age 
Range 15-18 15-18 15-18 
Mean (SD) 16.05 (0.76) 15.99 (0.66) 16.18 (0.95) 
 
 
School Year, χ2(2, N=560)= 81.01, p < .001 
4th Year n = 218 (39%) n = 164 (43%) n = 54 (31%) 
5th Year n = 288 (51%) n = 213 (55%) n = 75 (43%) 
6th Year n = 54 (9%) n = 8 (2%; SR = -4.8) n =  46 (26%; SR = 7.1) 
 
 
Gender, χ2(1, N=560)= 12.69, p < .001 
Female n = 349 (62%) n = 221 (57%) n = 128 (73%) 
Male n = 211 (38%) n = 164 (43%) n = 47 (27%; SR = -2.3) 
 
 
Ethnicity, χ2(1, N=560)= 5.24, p < .028 
White n = 535 (96%) n = 373 (97%) n = 162 (93%) 
Other n = 25 (5%) n  = 12 (3%) n = 13 (7%) 
 
 
Nationality, χ2(1, N=560)= 1.87, p > .05 
Irish n = 521 (93%) n = 362 (94%) n = 159 (91%) 
Foreign National n = 39 (7%) n = 23 (6%) n = 16 (9%) 
 
 
School Disadvantage Status, χ2(1, N=560)= 10.26, p < .028 
DEIS  n = 199 (36%) n = 120 (31%) n = 79 (45%; SR = 2.1) 
Non-DEIS  n = 361 (64%) n = 265 (69%) n = 96 (55%) 
 
 
School Gender Mix, χ2(1, N=560)= 32.43, p < .001 
Single-Sex n = 265 (47%) n = 151 (39%; SR= -2.3) n =  114 (65%; SR = 3.4) 
Coeducational n = 295 (53%) n = 234 (61%; SR = 2.2) n = 61 (35%; SR = -3.2) 
 
 
Highest Level of Mothers’ Educationa, χ2(2, N=482)= 1.18, p > .05  
Junior Certificateb n = 72 (15%) n = 54 (16%) n = 18 (13%) 
Leaving Certificatec n = 140 (29%) n = 93 (28%) n = 47 (33%) 
College Degree n = 270 (56%) n = 191 (57%) n = 79 (55%) 
 
 
Highest Level of Fathers’ Educationa, χ2(2, N=444)= 4.89, p > .05 
Junior Certificate n =84 (19%) n = 68 (21%) n = 16 (13%) 
Leaving Certificate n = 121 (27%) n = 81 (25%) n = 40 (33%) 
College Degree n = 239 (54%) n = 172 (54%) n = 67 (55%) 
 
 
Currently Seeing a Mental Health Professional, χ2(1, N=525)= 1.27, p > .05 
Yes n = 37 (7%) n = 22 (6%) n = 15 (9%) 
No N = 488 (93%) n = 334 (94%) n = 154 (91%) 

Note. Rough false discovery rate correction (Benjamini & Hochberg, 1995) was used to control for increased Type 
1 error rate associated with multiple tests. The significance value was set at .028 using the formula [(n+1)/2n] x 
.05, (n is the number of tests). Due to rounding, in some cases percentages may not add up to exactly 100% 
a 14% of participates reported they did not know their mother’s highest education level and 21% of participants 
reported that they did not know their father’s. As the purpose of this variable was to infer SES based on the level 
of parental education, the ‘don’t know’ response was not deemed relevant in the context of the present study and 
participants who responded ‘don’t know’ were not included in further analyses involving this variable.  
b The Junior Certificate is a state examination in Ireland taken mid way through after three second level education.  
c The Leaving Certificate is a state examination taken at the end of second-level education. 
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 6.3.3 Outcome measures. 

6.3.3.1 Primary outcome measure – the Emotional Self-Awareness Scale (ESAS). 

The ESAS is a scale that was developed to measure ESA in adolescents as part of Kauer et 

al.’s (2012) RCT exploring the use of a mobile app to increase ESA in young people. This 

scale was adapted from the Self-reflection and Insight Scale (Grant et al., 2002), the 

Ruminative Response Scale (Treynor et al., 2003) and the Meta-Evaluation Scale (Mayer & 

Stevens, 1994). It measures ESA in young people along five different facets: recognition 

(e.g. ‘It’s hard for me to tell what mood I’m in’), identification (e.g. ‘I’m often aware of being 

emotional, but I can’t describe the emotion’), communication (e.g. ‘Expressing emotion is 

easy’), contextualization (e.g. ‘I usually know why I feel the way I do’) and decision-making 

(e.g. ‘I often think about ways to make myself feel better’). The scale has previously 

displayed high internal reliability (α = .83) and has shown sensitivity to change following a 

mobile app-based mental health intervention in an adolescent sample (Kauer et al., 2012). In 

the present study, in line with the definition of ESA employed in Chapter 2 (Section 2.5.3) as 

the recognition and identification of emotions in one’s self as they occur, the researchers 

used the recognition, identification and contextualisation subscales to form a total ESA score 

for each participant. This comprised a combination of 21 positively and negatively worded 

statements to which participants respond on a 5-point Likert scale ranging from ‘Never’ to ‘A 

Lot’, with higher scores indicating a higher level of ESA.  

 

6.3.3.2 Secondary outcome measures. 

 

6.3.3.2.1. The Coping Strategies Inventory (CSI) - Short Form. 

As highlighted in Chapter 2, coping is a multidimensional process and experts recommend 

the use of hierarchical multilevel frameworks in the measurement of this construct in order to 

capture its complex nature (Compas et al., 2001; Skinner et al., 2003). With this in mind, the 

32 item self-report CSI developed by (Tobin et al., 1989) was selected for use in the present 

study, as it is designed to assess coping skills in young people on multiple levels. Partially 

derived from the Folkman and Lazarus (1980) Ways of Coping Scale, the CSI presents 

participants with a series of statements pertaining to different coping strategies. Participants 

are asked to indicate how they much they use each of these strategies to cope with problems 

on 5-point Likert scale ranging from ‘Never’ to ‘Very Often’. 

 

At its broadest level, the CSI conceptualises coping within an engagement / disengagement 

framework. As outlined in Chapter 2 (Section 2.6.2.3) this is one of the most consistent 

categorisations of coping in terms of its association with positive and negative mental health 

outcomes. The measure assesses four positive engagement coping strategies: problem 

solving (e.g. ‘I make a plan of action and follow it’), cognitive restructuring (e.g. ‘I look at 
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things in a different light and try to make the best of what is available’), social contact (e.g. ‘I 

talk to someone about how I’m feeling’) and emotional expression (e.g. ‘I let my feelings out 

to reduce the stress’). Together, these provide an overall score for engagement coping, 

whereby a higher score indicates greater use of engagement coping strategies. The scale 

also assesses four negative disengagement coping strategies: problem avoidance (e.g. ‘I 

keep going as if nothing happened’), wishful thinking (e.g. ‘I wish the situation had never 

started’), self criticism (e.g. ‘I blame myself’), and social withdrawal (e.g. ‘I spend more time 

alone’). Together, these give an overall score for disengagement coping whereby higher 

scores indicate greater use of disengagement coping strategies. As well as incorporating the 

engagement / disengagement dimensions of coping, the subscales can also be combined to 

explore the problem-focused / emotion-focused dimensions (whereby ‘Problem Focused’ 

coping comprises problem solving, cognitive restructuring, problem avoidance and wishful 

thinking, and ‘Emotion Focused’ coping comprises social contact, emotional expression, 

social withdrawal and self-criticism). A graphic representation of the CSI’s multidimensional 

structure is depicted in Figure 6.2.  

 

Across all scale levels the CSI has shown satisfactory internal consistency (α = .69 - .94) 

(Mullis, Mullis, Schwartz, Pease, & Shriner, 2007; Tobin et al., 1989) and good test – retest 

reliability (r = .67 - .83) in young adults (Tobin et al., 1989). The scale has also shown 

concurrent validity with other measures of coping (Perrone & Civiletto, 2004) and has been 

highlighted as a uniquely strong measure for use in adolescent coping research due to its 

rigorous development based on previous literature and theory, good psychometric properties 

and strong evidence base with child and adolescent populations (Blount et al., 2008).  
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Figure 6.2. Multidimensional structure of the CSI  

Adapted from ‘The Hierarchical Factor Structure of the Coping Strategies Inventory’ (Tobin et 

al., 1989) 
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6.3.3.2.2. Depression Anxiety and Stress Scale (DASS-21) - Short Version. 

The short version of the Depression, Anxiety, and Stress Scale (Lovibond & Lovibond, 1995)  

is a 21 item self-report measure which assesses psychological distress. It is comprised of 

three subscales representing three negative emotional states; depression (e.g. ‘I couldn’t 

seem to experience any positive feeling at all’), anxiety (e.g. ‘I was worried about situations in 

which I might panic and make a fool of myself’) and stress (e.g. ‘I tended to over-react to 

situations’). Responses are made on a four-point Likert scale based on the participants’ 

experiences of the past week, ranging from ‘Did Not Apply To Me At All’ to ‘Applied To Me 

Most Of The Time’. Higher scores indicate higher levels of distress. While the DASS is not 

considered a measure of clinical diagnoses, it does provide guidelines for categorising the 

severity of negative emotional states into ‘Normal’, ‘Mild’, Moderate’, ‘Severe’ and ‘Extremely 

Severe’ based on participants’ raw scores (see Table 6.4). The three factor structure and 

construct validity of the DASS-21 have been confirmed (Szabó, 2010; Willemsen, Markey, 

Declercq, & Vanheule, 2011), it has shown convergent validity with other measures of 

negative affect (Norton, 2007) and it has been found to have a high level of internal reliability 

as an overall measure of distress (α = .93) and across its three subscales (α = .72 - .88) in 

adolescent samples (Kenny, Dooley, & Fitzgerald, 2013; Norton, 2007; Szabó, 2010; Tully, 

Zajac, & Venning, 2009; Willemsen et al., 2011).   

 

Table 6.4. DASS-21 Severity Ratings (Lovibond & Lovibond, 1995) 

 Depression Anxiety Stress 
Normal 0-9 0-7 0-14 
Mild 10-13 8-9 15-18 
Moderate 14-20 10-14 19-25 
Severe 21-27 15-19 26-33 
Extremely Severe 28+ 20+ 34 
 
 

6.3.3.2.3. WHO-Five Well-Being Index (WHO-5).  

The WHO-5 (Bech, 2012) is a brief five item self-report instrument developed from the World 

Health Organisation-Ten Well-Being Index (Bech, Gudex, & Staehr Johansen, 1996; Bech, 

Olsen, Kjoller, & Rasmussen, 2003). It is a unidimensional measure of positive psychological 

well-being that contains five positively worded items pertaining to general well-being (e.g. ‘I 

have felt cheerful and in good spirits’). Participants rate the degree to which each of these 

positive feelings have been present for them in the last two weeks on a 6-point Likert scale 

ranging from ‘At No Time’ to ‘All of the Time’, with higher scores indicating higher levels of 

well-being. The scale’s one factor structure has been confirmed and satisfactory concurrent 

validity has been established with other mental health measures (De Wit, Pouwer, Gemke, 

Delemarre-van de Waal, & Snoek, 2007; Möller Leimkühler, Heller, & Paulus, 2007). It has 



!

 124!

been shown to consistently display a high level of internal reliability (α = .82 - .89) in 

adolescent samples (Aminzadeh et al., 2013; De Wit et al., 2007) 

 

6.3.3.2.4. General Help-Seeking Questionnaire (GHSQ).  

The GHSQ (Deane, Wilson, & Ciarrochi, 2001) was developed to formally assess help-

seeking intentions for different problem types. The measure asks participants to report the 

likelihood that they would seek help for a specific type of problem from a variety of sources, 

which may be adapted depending on the population being tested. In the present study 

participants were asked ‘If you were having a personal or emotional problem, how likely is it 

that you would seek help from the following people/places?’ and were presented with a list of 

the twelve sources: ‘Mother’, ‘Father’, ‘Other Relative/Family Member’, ‘Friend’, 

‘Psychologist/Counsellor/Therapist’, ‘Internet’, ‘Phone Help-line’, ‘Teacher or School 

Guidance Counsellor’, ‘Romantic Partner’, ‘No-one’ or ‘Other’. Participants’ responses were 

made on a 5-point Likert scale ranging from ‘Very Unlikely’ to ‘Very Likely’, with higher scores 

indicating greater intentions to seek help. The GHSQ has been found to have satisfactory 

test-retest reliability (r  = .86 to r = .92), internal reliability (α = .70 - .88) and convergent 

validity with measures of established help-seeking correlates in adolescent samples 

(Thomas, Caputi, & Wilson, 2014; Wilson, Deane, & Ciarrochi, 2005).  

 

6.3.4 Procedure.  

Approval for this study was granted by the Human Research Ethics Committee- Humanities 

in University College Dublin (reference number: HS-13-35-Kenny-Dooley; see Appendix J for 

confirmation letter of ethical approval) and the trial is registered at ClinicalTrials.gov 

(reference number GOIPG/2013/450). Data collection took place between October 2014 and 

May 2015. Initially, letters were sent to principals and guidance counselors in all of the 44 

selected schools, detailing the nature of the study and what would be involved if the school 

decided to participate. This was followed up by a phone call and/or email to assess the 

school’s interest in participating. In schools that agreed to take part, potential participants 

were provided with information sheets and consent forms for themselves and their 

parents/guardians. Participation was entirely voluntary and participants were not offered any 

monetary incentive to take part. Students who returned signed parental consent forms were 

eligible to take part in the study and were required to sign assent forms prior to participation.  

 

Students in schools assigned to the intervention condition completed questionnaires at 

baseline (Time 1). They were then asked to download the CopeSmart app either in class (in 

cases where Wireless Internet access was available) or later that day when they returned 

home. They were given instructions on how to download and use the app and asked to try to 

engage with it once a day over the following four weeks. Within one week of the end of this 
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period (i.e. 4-5 weeks after baselines measures were completed), participants completed 

Time 2 questionnaires. Follow-up Time 3 questionnaires were completed 8-10 weeks after 

Time 2 questionnaires. Students in schools assigned to the control condition completed the 

same questionnaires at baseline (Time 1), 4-5 weeks later (Time 2) and at follow-up 8-10 

weeks later (Time 3). They received no intervention during this period.  

 

All questionnaires contained standardised measures of ESA, coping, distress, well-being, 

and help-seeking, as described above in Section 7.2.3. In addition, Time 1 questionnaires 

contained a number of questions pertaining to demographic information such as age, gender 

and SES.19 Time 2 intervention group questionnaires contained a number of questions 

pertaining to users’ experiences of using the app, which included three open-ended 

questions asking ‘What did you like most about CopeSmart?’, ‘What did you not like about 

CopeSmart?’ and ‘What would you change about CopeSmart?’. All questionnaire items are 

presented in Appendix K. As in the feasibility study, to link participants’ data across time 

points students were required to generate an Anonymous Identification Code (AIC), which 

they filled in on all three questionnaires and, for those in the intervention group, which they 

input to the app upon initial download.  

 

6.3.5 Intention to treat. 

A key complication faced in RCTs is the issue of intervention adherence. As intervention 

adherence is likely to vary from individual to individual in real life settings, it is common 

practice in RCTs to employ a concept known as ‘intention to treat’ (ITT). This is the practice 

of including all participants randomized to the intervention condition in the analyses, 

regardless of their level of adherence to the intervention programme (Fisher et al., 1990; 

Gupta, 2011; Heritier, Gebski, & Keech, 2003), and has been described as the ‘gold 

standard’ for use when analysing the results of RCTs (Armijo-Olivo, Warren, & Magee, 

2009).  

 

However, caution must be exerted when implementing ITT in cases where a large proportion 

of participants receive little or no treatment. It is acknowledged that in some situations where 

ITT is employed, it is reasonable to exclude from analysis participants randomized to a 

treatment group who subsequently receive no treatment whatsoever (Armijo-Olivo et al., 

2009; Fergusson, Aaron, Guyatt, & Hébert, 2002; ICH Expert Working Group, 1998). The 

argument for this is that if subjects who receive no treatment whatsoever are included in the 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
19 Three items were used to provide an indication of the participants’ socioeconomic status (SES). The first was 
school DEIS status (as described in Section 6.2.3). The second two were mother’s and father’s highest level of 
educational achievement, which is considered a straightforward, reasonably non-contentious measure of SES 
(Galobardes, Shaw, Lawlor, Lynch, & Smith, 2006). 
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analysis, then the analysis may underestimate the efficacy of the treatment and lead to 

misleading conclusions (Armijo-Olivo et al., 2009; Gupta, 2011). In these cases an 

alternative method of analysis is sometimes employed known as ‘per protocol’ analysis. This 

method only includes intervention participants who receive and adequately comply with the 

treatment under study, in the comparison analyses with the control group (Armijo-Olivo et al., 

2009). 

 

However, one must consider the potential biases that may arise from employing this method. 

A key advantage of random assignment in RCTs is that individual factors that may affect trial 

outcomes are expected to be evenly balanced between the control and intervention group 

participants, so that the only systematic difference between the two groups is the treatment 

received (Heritier et al., 2003). However, if participants who were initially randomly assigned 

to the intervention condition but subsequently do not receive treatment differ systematically 

from those who do receive treatment, then the benefits of randomisation and the 

comparability between this group and the control group may be compromised, which may 

result in biased findings (Armijo-Olivo et al., 2009; Heritier et al., 2003).   

 

In light of these consideration, and in line with recommendations (Armijo-Olivo et al., 2009; 

Heritier et al., 2003), both ITT and per-protocol analyses were run in the present study. For 

these analyses, per protocol was defined as having used the app on more than one day 

during the intervention period (N=132 participants). Whether or not participants met this 

criterion was determined based on data captured by the app pertaining to user engagement, 

which was sent to a back-end server whenever the device came into contact with a wireless 

Internet connection.  

 

6.3.6 Missing Data. 

Missing data are data that the researcher plans to collect, but for one reason or another does 

not obtain (Biering, Hjollund, & Frydenberg, 2015; Carpenter & Kenward, 2008). Missing data 

present a potential source of bias in RCTs, thus the appropriate consideration of such data is 

critical to maintain the validity of the study (Biering et al., 2015; Carpenter & Kenward, 2008). 

It is generally acknowledged that there is no universally accepted ‘best’ way of treating 

missing data (Carpenter & Kenward, 2008; ICH Expert Working Group, 1998), thus the 

researcher must examine the data in question and consider the pattern of missingness 

present in order to make an informed decision about how to treat it.  

 

As illustrated in Figure 6.3, generated using the IBM SPSS Missing Values Analysis function, 

in the present study approximately 98% of variables had some level of missing data and 78% 

of participants were missing at least one value. This meant that just under 16% of all values 
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in the data set were missing. These missing values occurred at two levels. At level one there 

were individuals with entire missing outcomes i.e. participants who provided baseline (T1) 

data but did not provide any post-intervention (T2) and/or follow-up (T3) data.  At level two 

there were missing data points within individual cases, where an individual may have skipped 

a question or provided an ambiguous or unintelligible response to a question.  

 

 
Figure 6.3. Summary of overall missing data 

 

6.3.6.1 Level 1 missing data. 

Table 6.5 illustrates the percentage of participants who completed questionnaires at each 

time point. Usually entire missing outcomes in RCTs can be attributed to participants 

dropping out of the trial. However, in the present study, follow-up data were collected from all 

participants who were present in class on the day of data collection. If a participant was not 

present in class on the day of data collection (due to illness or attendance at another extra-

curricular activity which included school play rehearsals, music lessons and exam 

preparation sessions), then post-intervention data were not obtained for this student. Thus 

missing outcomes in the present study can be attributed to presence in class on the day of 

data collection, as opposed to willful dropout. While some studies attempt to chase down 

participants who are missing follow-up data, in the present study, for both practical and 

ethical reasons, these students were not subsequently pursued. This was due to the 

importance of maintaining anonymity of responses, not singling out students who took part 

by later pulling them out of class, and on a practical level, due to the restricted access the 

researcher had to schools during the data collection period.   
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Table 6.5. Percentage of Participants Who Completed Questionnaires at Each Time Point 

 Completed Time 1 
Questionnaire 

Only  

Completed  
Time 1 & Time 2 
Questionnaires 

Completed 
Time 1 & Time 3 
Questionnaires 

Completed 
Questionnaires at 
All 3 Time Points  

Intervention  
(n = 385) 
 

n = 32 
 (8%) 

n = 45 
 (12%) 

n = 35 
 (9%) 

n = 273  
(71%) 

Control 
(n = 175) 
 

n = 17  
(10%) 

n = 36 
 (20.5%) 

n = 22 
 (12.5%) 

n = 100  
(57%) 

Total 
(n = 560) 

n = 49 
 (9%) 

n = 81  
(14%) 

n = 57 
 (10%) 

n = 373  
(67%) 

 
To assess whether there were systematic differences in demographic characteristics 

between those who completed questionnaires at all three time points and those who only 

completed questionnaires at one or two time points, a series of chi-square analyses were 

carried out (alpha was set at .028 in line with the rough false discovery rate correction 

described in Section 6.3.7). No associations were found between questionnaire completion 

and gender, χ2(1, N=560)= 3.74, p > .028, school DEIS status, χ2(1, N=560)= .211, p > .028, 

mother’s education, χ2(2, N=482)= .1.55, p > .028, father’s education, χ2(2, N=444)= .475, p 

> .028, school gender mix χ2(1, N=560)= 8.98, p > .028, ethnicity, χ2(1, N=560)= 2.11, p > 

.028, nationality, χ2(1, N=560)= 1.10, p > .028 or whether they were seeing a mental health 

professional, χ2(1, N=525)= .303, p > .028. A significant chi-square statistic was also 

obtained for school year χ2(2, N=560)= 17.30, p < .001, indicating that 4th year students were 

more likely to be missing data at one of the time points (SR = 2.3). In the Irish school system, 

fourth year is a period of education where students are generally involved in a significant 

number of extra curricular activities promoting personal, social and vocational development 

(Jeffers, 2011), that can often cause them to miss class time20. Thus it follows logically that 

they are more likely than other year groups to be absent on days where data collection was 

taking place, resulting in missing outcomes.  

 

A series of t-tests were conducted evaluating whether questionnaire completion was linked to 

key outcomes (alpha was set at .029 in line with the rough false discovery rate correction 

described in Section 6.3.7). These revealed no association between subsequent missing 

outcomes and baseline measures of ESA t(485) = -1.86, p > .029, engagement coping, 

t(505) = -.297, p > .029, disengagement coping, t(509) = .934, p > .029, emotional distress, 

t(472) = 1.61, p > .029, well-being, t(542) = -.183, p > .029 or help-seeking intentions t(489) = 

-.242, p > .029.   

 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
20!Examples of fourth year extra-curricular activities include work experience, sporting activities, language 
exchanges, volunteer work, setting up mini-companies etc. (Irish Second-Level Students' Union, 2014).!
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In summary, Level 1 missing data (i.e. entire missing outcomes) were considered to be 

arbitrarily based on whether an individual was present in class on the day of data collection, 

and were not associated with key outcomes measures at baseline. Thus, they were 

considered unlikely to bias the analyses.  

 

6.3.6.2 Level 2 missing data. 

To examine potential patterns within the second level of missing data (i.e. individual missing 

items within cases), missing values analysis was conducted among participants who 

completed questionnaires at each time point (NTime1 = 560, NTime2 = 454, NTime3 = 430). Details 

of the number of missing values for each individual item across each of the three time points 

are laid out in Appendix L. Percentage of missing values on each item ranged between 0.2% 

and 7%. The key pattern that could be seen within each time point was that greater amounts 

of missing values occurred for items which fell towards the end of the questionnaire, 

suggesting missingness was likely linked to survey response fatigue.  

 

To investigate whether Level 2 patterns of missingness were linked to demographic 

characteristics, scale totals for key outcome variables at baseline (Time 1) were computed. 

Dummy variables indicating missingness were created for each scale total, whereby 

participants who were missing any individual items within a scale were coded as ‘0=missing’. 

Participants who were not missing any items within the scale were coded ‘1 = complete’. Chi 

square analyses were conducted to examine these dummy missingness variables across key 

demographic characteristics (presented in Appendix M). Rough false discovery rate 

correction was applied (as described in Section 6.3.7) and alpha was set at .025. Findings 

revealed that fourth year students were more likely to be missing data on the ESA scale (SR 

= 2.2), the CSI Disengagement Scale (SR = 2.5) and the GHSQ (SR = 2.3). Missingness on 

the CSI Disengagement subscale was also more likely to occur among lower SES 

participants, as measured by school DEIS status (SR = 3.0) and lower maternal education 

status (SR = 3.3).  

 

In summary, Level 2 missing data (i.e. patterns of individual missing items within cases) were 

considered to be linked primarily to survey response fatigue. However, in order to minimize 

potential bias in analyzing the trial outcomes, in cases where demographic variables were 

found to be associated with missingness on key outcomes (as described above), these 

demographic variables were included as covariates in the models run to test hypotheses 

pertaining to the outcome is question.  
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6.3.7 Analysis. 

All analyses were conducted using IBM SPSS statistics Version 20.0.0. Basic analytical 

statistics, including Pearson’s correlations and chi-square tests, were used to explore 

relationships between outcome variables and differences across participant groups. 

Cronbach’s alpha values were computed to evaluate internal reliability of measurement 

scales utilized. Participants’ responses to open-ended questions pertaining to their 

experiences of using the intervention were analysed using thematic analysis (Braun & 

Clarke, 2006). Linear regressions were used to test the preliminary hypotheses. Where 

multiple comparisons were conducted simultaneously, the rough false discovery rate 

correction was used to control for increased chance of Type 1 error occurring (Benjamini & 

Hochberg, 1995) using the formula [(n+1)/2n] x (.05), where n is the number of tests. 

 

As this was a cluster RCT, when testing the primary and secondary hypotheses a key issue 

was the multilevel nature of the data, which require specific analytical considerations. 

Conventional statistical tests, such as ANOVAs and regressions assume individual 

observations within the data are independent (Heck, Thomas, & Tabata, 2014; Nezlek, 

2008). However, a key feature of cluster RCTs is that outcomes for participants in the same 

cluster tend to be correlated (Campbell et al., 2005). Thus observations are not considered 

independent, assumptions for conventional tests do not hold, and the use of such tests may 

result in spuriously low p values (Mollison, Simpson, Campbell, & Grimshaw, 1999). An 

alternative approach to the analysis of cluster RCTs is multilevel modeling (MLM). This refers 

to a group of analysis techniques that can be applied to data which are hierarchical or 

clustered in nature, for example students (level 1) nested within schools (level 2) nested 

within geographic regions (level 3).  MLM is also used in cases were there are a series of 

repeated measures nested within individual subjects, for example where time points (level 1) 

are nested within individual participants (level 2), nested within clusters (level 3) (Field, 2013; 

Heck et al., 2014; Hox, 1998).  

 

MLM takes into account the hierarchical nature of data by allowing parameters within models 

(i.e. intercept and slope coefficients) to vary across higher-level groups or clusters (Field, 

2013). The fit of a multilevel model is tested using a chi-square likelihood ratio test in 

conjunction with other fit indices, the most commonly used of which are Akaike’s Information 

Criterion (AIC) and Schwarz’s Bayesian Criterion (BIC) (Field, 2013). Hypotheses may then 

be tested by adding variables at either or both levels of analysis (Nezlek, 2008). 

 

MLM generally involves a series of steps, beginning with the generation of what is referred to 

as a baseline ‘totally unconditional’ or ‘null’ model, with no predictors (Heck et al., 2014; 

Nezlek, 2008).  This allows the researcher to examine the extent to which variation in level 1 
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observations (e.g. individual participants) exists within level 2 units (i.e. clusters), relative to 

the variation between level 2 units.  

 

In the present study multilevel modeling was carried out to test the primary and secondary 

hypotheses using the MIXED procedure in IBM SPSS Statistics Version 20 in consultation 

with an expert statistician from the Centre for Support and Training in Analysis and Research 

(CSTAR) in University College Dublin.  

 

For each outcome, a baseline linear mixed model with no fixed predictors was estimated, 

with schools (represented by subscript j) as random clusters and students (represented by 

subscript i) as random effects nested within schools.  

 

This corresponds to the following model for the response of the ith student in the jth school: 

 

!!" = !!! + !!! + !!! + !!!", 
 

where Y is the outcome, !! is the overall mean response, !! is a random effect associated 

with school j (independent and identically distributed as a Normal variable with mean 0 and 

variance !!"!! ), !!  is a random effect associated with each student, (independent and 

identically distributed as a Normal variable with mean 0 and variance !!"#! ), and !!" refers to 

error variation in estimating individual intercepts (distributed as a Normal variable with mean 

0 and variance !!!). This provides a partitioning of the variance between level 1 (student 

level) and level 2 (cluster level) observations (Heck et al., 2014). 

 

The covariance structure of the data (i.e. the pattern of covariation between observations on 

the same subject across different time points; Littell, Pendergast, & Natarajan, 2000) is also 

a feature that needs to be taken into account in MLM (Field, 2013). The same models may 

be specified using different covariance structures and then indices of fit can be used to 

determine which covariance structure model best fits the observed data (Field, 2013; Heck et 

al., 2014). In order to examine the variance / covariance structure in the present study, the 

repeated measures within students over time were specified not by a random student effect, 

but in the marginal (residual) variance-covariance matrix over the three time-points, with a 

fixed intercept (grand mean) estimated, and a fixed effect for the change over time (using 

dummy variable coding). This corresponds to the following model: 

 
!!"# = !! + !!!"#$1 + !!!"#$2 + !! + !!"#  
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This model was initially run for each outcome with an unstructured covariance matrix to 

examine the correlation in measurements over time. Based on the variance / covariance 

estimates obtained from this unstructured model, one or more appropriate covariance 

structures were selected and the same model was run with these covariance structures 

applied. The models run were then compared to each other to establish which covariance 

structure was the best fit for the data. The different covariance structures applied to the data 

in the present study were compound symmetric, autoregressive, heterogeneous 

autoregressive and heterogeneous compound symmetry (see Figure 6.4 for details).  

 

Unstructured (UN) 
  

 
An ‘unstructured’ structure allows every 

variance term to be different, However, it 
requires fitting the most parameters of any 

structure. 

Compound Symmetry (CS) 
  

In a Compound Symmetrical structure, the 
variances are homogeneous. A correlation 

exists between separate measurements, but it 
is assumed that the correlation is constant 
regardless of how far apart measurements 

are. 
 

 

Autoregressive (AR1) 
  

 
An Autoregressive Structure (order 1) has 

homogeneous variances and correlations that 
decline exponentially with distance, i.e. as 

measurements get farther and farther apart 
they are less correlated. 

 

Heterogeneous Compound Symmetry (CSH) / Heterogeneous Autoregressive (ARH1) 
 

The heterogeneous versions of the covariance structures above are a simple extension. That 
is the variances, along the diagonal of the matrix, do not have to be the same. However, this 

adds more parameters to be estimated; one for every measurement. 
 

Figure 6.4. Description of different covariance structures applied to data in the present study.  

Adapted from “Guidelines for Selecting the Covariance Structure in Mixed Model Analysis” by 

Kincaid (2005). 
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In order to test the primary and secondary hypotheses for each outcome, once the baseline 

model had been run and an appropriate covariance structure for the model had been 

selected, the final step was then to specify a model which included (i) time, (ii) group 

assignment (i.e. intervention versus control) and (iii) the interaction between time and group 

as fixed effects. For each outcome we fitted a fixed effect of time (categorical), of group, and 

an interaction, with the test for the interaction coefficient !!! = 0 being the primary analytic 

result. A random effect of school was also included (!), and the residuals for each student 

were allowed to be correlated over time, within the selected covariance structure, blocked 

within schools. This corresponds to the following model for the response from school i from 

student j at time-point k: 

 

!!"# = !! + !!!"#$ + !!!"#$2 + !!!"#$% + !! !"#$1 ∗ !"#$% + !!(!"#$2 ∗ !"#$%) + !" + !!"# 
 

These models were run as both intention to treat and per-protocol analyses. Additional 

models for each outcome were also run with potential covariates and, where appropriate, 

factors associated with non-response (described in Section 6.3.6.2) included as fixed effects.   

 

6.4 Results 
 

6.4.1 Descriptive statistics. 

Full descriptive statistics for study outcome measures across all three time points (including 

Cronbach’s alpha reliability values), alongside intercorrelations between study variables at 

baseline for the overall sample are presented in Appendix N. Skewness and kurtosis values 

for all variables fell within an acceptable range (West, Finch, & Curran, 1995), indicating that 

all outcome measures approximated a normal distribution within the sample and parametric 

statistics were considered an appropriate means of analysis.  

 

Participants’ levels of distress at baseline illustrate that both the intervention and control 

groups were experiencing symptoms of anxiety outside of the normal range (!!intervention = 

8.48; !!control = 10.51), according to DASS severity ratings (as presented in Table 6.4, Section 

6.3.3.2.2). The control group also reported levels of depressive symptoms outside of the 

normal range (!! = 11.54), suggesting an elevated level of distress among the adolescents 

sampled.  

 

Cronbach’s alpha values indicate that all outcome measures utilised in the analyses of the 

primary and secondary hypotheses displayed an acceptable level of internal reliability across 

time points, with the majority of them displaying good to excellent internal reliability (ESAS α 
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= .738 - .871; CSI Engagement α = .877 - .918; CSI Disengagement α =.854 - .906; DASS-

21 α = .922 - .958; WHO5 α = .845 – .891). Although the GHSQ displayed a lower level of 

reliability (α = .616 – .696), as the reliability values for this measure were consistently greater 

than .6, this may be considered acceptable (Gliem & Gliem, 2003).  

 

In terms of the reliability of subscales utilised in additional analyses (e.g. testing the 

preliminary hypotheses) the DASS-21 subscales all displayed good to excellent internal 

reliability (α =  .787 - .919). The majority of the lower-order CSI subscales also displayed 

good to excellent internal reliability (α = .701 - .933), with the exception of the problem 

avoidance subscale (α = .547 - .689). The ESAS subscale reliability values, however, ranged 

from good to concerningly low (.353 - .772), thus caution should be exerted in interpreting 

subsequent analyses involving these subscales.   

 

Looking to intercorrelations between variables indicates that ESA is positively correlated with 

engagement coping and well-being and negatively correlated with disengagement coping 

and emotional distress. Correlations also indicate that use of engagement coping strategies 

are associated with lower levels of depression, anxiety and stress and higher levels of well-

being, whereas use of disengagement coping strategies are correlated with higher levels of 

emotional distress and lower levels of well-being.  

 

6.4.2 Engagement with Intervention. 

Of the 385 participants in the intervention condition, 247 (64%) reported downloading the 

app, indicating that a high percentage (36%, N=138) of participants randomized to the 

intervention condition did not download the app and thus received no level of intervention 

treatment whatsoever. Of these 138 participants, 40% (N=55) reported reasons for not 

downloading the app. The most common reasons given by participants were technical issues 

(N=39), such as limited memory storage (e.g. “I wasn’t able to download it as it took up too 

much memory”) or incompatible software (e.g. “I couldn't download it because I don't have 

iOS 8”). Other reasons given were that participants weren’t interested or felt they didn’t need 

to use the app (N=8; e.g. ”I don’t need an app to rate my mood”) or that they simply forgot 

(N=7; e.g. “forgot to download app”). Finally, one participant reported they “felt uncomfortable 

about filling out [their] feelings on an online application”. The remaining 60% (N=83) did not 

give reasons for not downloading the app.   

 

Chi-square analyses were conducted to explore potential differences between those who 

reported downloading the app and those who did not, in terms of key demographic 

characteristics and mental health status (as categorised using DASS severity ratings into 



!

 135!

‘normal’, ‘mild to moderate’, and ‘severe to extremely severe’). Alpha was set at .027 in line 

with the rough false discovery rate correction. While a significant chi-square was observed 

for gender χ2 (1, N=385) = 5.811, p < .027, none of the standard residual (SR) values 

exceeded two, which would indicate that they were contributing significantly to the effect. 

However, looking to observed counts in each cell indicated that fewer males (57%) and more 

females (69%) than expected downloaded the app. A significant effect was also observed for 

school DEIS status χ2 (1, N=385) = 6.385, p < .027. Again, none of the SR values exceeded 

2, however looking to observed cell counts indicated that those in DEIS schools were more 

likely to download the app. No effects were observed for mother’s education level χ2 (2, 

N=338) = .491, p > .027, father’s education level χ2 (2, N=321) = 3.44, p > .027, school 

gender status χ2 (1, N=385) = .060 p > .027, school year χ2 (2, N=385) = 2.25, p > .027, 

ethnicity χ2 (1, N=385) = .034, p > .027, nationality χ2 (1, N=385) = .665, p > .027 or whether 

the individual was seeing a mental health professional χ2 (3, N=356) = 1.17, p > .027.  No 

effects were observed for baseline levels of depression χ2 (2, N=365) = 2.5, p > .027, anxiety 

χ2 (2, N=364) = 3.89, p > .027 or stress χ2 (2, N=352) = 3.92, p > .027.  

 

Of the 247 participants who reported downloading the app, back-end usage data were 

present for 208 participants. Among the remaining 39 participants, it is likely that they did not 

provide an appropriate AIC code upon app registration, thus back-end data could not be 

matched to their questionnaires. However, it is also possible that some participants falsely 

reported downloading the app so it would appear as though they had followed the research 

instructions. Of those 208 with back-end registration data, 55 initially downloaded the app but 

subsequently did not use it. Of the remaining 153 participants, 132 used the app more than 

once within the intervention period and thus met the minimum usage criteria to be included in 

per-protocol analyses. Among those who reported downloading the app (N=247), those who 

met the minimum usage criteria (N=132) were compared to those who did not (N=115) in 

terms of demographic characteristics and mental health status (as categorised using DASS 

cut off scores). Alpha was set at .027 in line with the rough false discovery rate correction. 

No effects were observed for either demographic or mental health variables; gender χ2 (1, 

N=247) = 1.24, p > .027, DEIS status χ2 (1, N=247) = 2.53, p > .027, mother’s education level 

χ2 (2, N=218) = .847, p > .027, father’s education level χ2 (2, N=205) = 6.72 p > .027, school 

gender status χ2 (1, N=247) = 2.15 p > .027, school year χ2 (2, N=247) = 2.24, p > .027, p > 

.027, ethnicity χ2 (1, N=247) = 2.89, p > .027, nationality χ2 (1, N=247) = .054, p >.027, 

seeing a mental health professional χ2 (1, N=232) = .083, p > .027, depression χ2 (2, N=236) 

= 7.25, p = .027, anxiety χ2 (2, N=234) = 1.02, p > .027, or stress χ2 (2, N=229) = 5.35, p > 

.027.  
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Looking to the 153 participants who used the app, on average they engaged with it on 6.56 

separate days within the 28-day intervention period (SD=5.42). The approximate number of 

participants who engaged on each day is depicted in Figure 6.5. Breaking this down by week 

indicates that among those who reported downloading the app (N=247), an average of 

approximately 30% (N=74) engaged with it per day during the first week, approximately 14% 

(N=35) engaged with it per day during the second week, approximately 9% (N=22) engaged 

with it per day during the third week and an average of 6% of participants (N=15) engaged 

with it on each day during the fourth week of the intervention.21 Figure 6.6 presents the 

number of participants who engaged with the different components of the app on each day 

during the intervention period. As illustrated, the Rate My Mood section was the most 

frequently used component of the app, and was used substantially more than all other 

sections.  

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
21 Due to a technical issue, a small amount of usage data were not recorded by phones with android operating 
systems during the intervention period. Comparing the number of mood ratings recorded (described in Chapter 7, 
Section 7.4.1) to the usage data obtained indicates that intervention engagement in the present study was 
underestimated by approximately 2%.  
!



!

 137!

 

 
Figure 6.5. Number of participants who used the app on each day of the intervention period. 
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Figure 6.6. Number of participants who used each section of the app on each day during the intervention period. 
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To examine the link between engagement with the app and intervention outcomes, a series 

of Pearson’s correlations were run.  These tested the relationship between change scores on 

key outcome variables from pre to post intervention (calculated as the mean score at Time 1 

subtracted from the mean score at Time 2), and number of days on which the participants 

used the app. Alpha was set at .029 in line with rough false discovery rate correction. No 

significant relationships emerged between the number of days the app was used and change 

scores from pre-test to post-test (rESA = .117, rCSI-Engagament = -.115,  rCSI-Disengagement = -.066, 

rDASS = -.063,  rWHO5 = -.090, rGHSQ = -.101). 

 

6.4.3 Intervention acceptability. 

Figure 6.7 presents the percentage of participants who found the app useful and would 

recommend it to a friend, among those who used the app (N=153). 

 

 
Figure 6.7. Percentage of participants who found CopeSmart useful and would recommend it 

to a friend.  

 

Among participants who downloaded the app, 190 provided qualitative feedback on it, which 

was analysed using thematic analysis. The coding frame established as part of the feasibility 
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themes and subthemes across two categories: (1) aspects of the app they liked and (2) 

aspects of the app they did not like or that they would change. In the present study, some 

themes were expanded to become more comprehensive (e.g. ‘Needs more moods to rate’ 

became ‘Needs more moods to rate / more mood-related questions’) and, in addition to the 

themes set out in the feasibility study coding frame, three new themes emerged pertaining to 

(i) privacy / anonymity, (ii) reminder notifications being annoying and (iii) the app being time-

consuming to use.  

 

The revised coding frame is presented in Table 6.6, with changes from the initial feasibility 

study coding frame presented in bold. This table also highlights the frequency with which 

different positive and negative aspects of the intervention were identified. A second 

researcher independently applied this coding frame to 50% of the data, and a Cohen’s 

Kappa inter-rater reliability coefficient of .70 was computed (Wood, 2007), which is 

considered to be a good level of reliability (Altman, 1990).  

 

Themes are discussed in Section 6.5.2 and a full list of sample responses given by 

participants for each of the themes identified are presented in Appendix O. 
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Table 6.6. Positive and Negative Aspects of the Intervention Identified by Participants 
(N=190) 

Theme Na (%) 
Aspects Participants Liked 
1. Quick and Easy to Use 22 (12%) 
2. Attractive Layout 4 (2%) 
3. Mood Rating: 
(a) Generally helpful 
(b) Increase emotional self-awareness 
(c) Useful as alternate emotional outlet 

 
42 (22%) 
18 (9%) 
11 (6%) 

4. Information on App was Helpful 55 (29%) 
5. Notifications Were Useful 5 (3%) 
6. Uniqueness of App - 

7. Privacy / Anonymity  
 

4 (2%) 

Aspects participants did not like / would change 
1. Content Issues: 
(a) Needs more information 
(b) Needs less information 
(c) More personalised information 
(d) Information was not useful 

 
15 (8%) 
1 (.5%) 
14 (7%) 
6 (3%) 

2. App was not helpful / did not make user feel better 19 (10%) 
3. Mood Rating Issues: 
(a) Needs more moods to rate / more mood-related questions 
(b) Mood charts were confusing  
(c) Should have option to input text 

 
30 (16%) 

5 (3%) 
7 (4%) 

4. Password entry was annoying  8 (4%) 
5. Interface / Layout Issues 17 (9%) 
6. Engagement Issues: 
(a) ‘Boring’ – Needs more activities  
(b) Uninterested in app / do not need it 
(c) Too time consuming 

 
25 (13%) 

3 (2%) 
8 (4%) 

7. Technical fixes 33 (17%) 
8. Reminder notifications were annoying 13 (7%) 

Note. New themes that emerged in addition to those established in the feasibility study are presented in bold 
a Number of participants who identified this theme in their feedback 

 

6.4.4 Testing of preliminary hypotheses. 

Table 6.7 presents results of linear regressions testing whether ESA and coping strategies 

predict mental health outcomes. Alpha was set at .025 in line with the rough false discovery 

rate correction. Preliminary hypothesis (i), that emotional self-awareness would be linked to 

lower distress and higher levels of well-being, was supported. Overall ESA and each of the 

three sub components of ESA (recognition, identification and contextualisation) all 

independently predicted mental health outcomes; the only non-significant finding was for 
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recognition of emotion as a predictor of anxiety. Looking to the adjusted r2 values indicates 

that identification of emotions was the strongest predictor of mental health outcomes, 

explaining 31% of the variance in overall distress scores and 29% of the variance in well-

being scores.  

 

Preliminary hypothesis (ii), that use of engagement coping strategies would be linked to 

lower distress and higher levels of well-being, was supported. Similarly, preliminary 

hypothesis (iii), that use of disengagement coping strategies would be linked to higher 

distress and lower levels of well-being, was also supported. Looking to Table 6.7 illustrates 

that use of disengagement strategies appeared to be a stronger predictor of distress 

symptoms (explaining between 25% and 37% of the variance in distress outcomes), than use 

of engagement coping strategies (which only explained between 2% and 11% of the variance 

in distress outcomes). In contrast, engagement coping strategies were found to predict a 

marginally higher percentage of the variance in well-being scores (17%) than disengagement 

coping strategies (16%).  

 

Additional regression analyses were run examining the secondary and tertiary CSI subscales 

(as described in Section 6.3.3.2.1) as predictors of mental health outcomes. These are 

presented in Appendix P. The main findings that emerged from these were that the 

subscales that fell under the category of engagement coping (i.e. problem-focused 

engagement, emotion-focused engagement, problem solving, cognitive restructuring, 

expressing emotions and social support), all independently predicted more positive mental 

health outcomes. Similarly, the subscales which fell under the category of disengagement 

coping (i.e. problem-focused disengagement, emotion-focused disengagement, problem 

avoidance, wishful thinking, self-criticism and social withdrawal), all independently predicted 

more negative mental health outcomes.   
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Table 6.7. Linear Regressions Predicting Mental Health Outcomes 
Predictor Outcome B SE β Adj. r2 

Emotional Self Awareness 

ESA Total 
 
 
 
 
 
ESAS Recognition 
 
 
 
 
 
ESAS Identification 
 
 
 
 
 
ESAS Contextualisation  
 

DASS depression 
DASS anxiety 
DASS stress 
DASS total 
WHO-5 
 
DASS depression 
DASS anxiety 
DASS stress 
DASS total 
WHO-5 
 
DASS depression 
DASS anxiety 
DASS stress 
DASS total 
WHO-5 
 
DASS depression 
DASS anxiety 
DASS stress 
DASS total 
WHO-5 

-0.50 
-0.34 
-0.43 
-1.33 
0.34 

 
-0.59 
-0.28 
-0.49 
-1.53 
0.53 

 
-1.38 
-1.12 
-1.28 
-3.89 
0.85 

 
-0.85 
-0.49 
-0.64 
-2.00 
0.56 

0.05 
0.05 
0.05 
0.14 
0.03 

 
0.15 
0.13 
0.13 
0.38 
0.08 

 
0.11 
0.10 
0.10 
0.27 
0.06 

 
0.15 
0.14 
0.14 
0.40 
0.09 

-.40** 
-.31** 
-.37** 
-.42** 
.48** 
 

-.18** 
-.10 
-.17** 
-.19** 
.30** 
 

-.49** 
-.46** 
-.50** 
-.56** 
.54** 
 

-.24** 
-.16** 
-.20** 
-.23** 
.28** 

.15 

.09 

.14 

.18 

.23 
 
.03 
.01 
.03 
.03 
.09 
 
.24 
.21 
.25 
.31 
.29 
 
.06 
.02 
.04 
.05 
.08 

Coping Strategies 

CSI Engagement  
 
 
 
 
 
CSI Disengagement 
 

DASS depression 
DASS anxiety 
DASS stress 
DASS total 
WHO-5 
 
DASS depression 
DASS anxiety 
DASS stress 
DASS total 
WHO-5  
 

-0.29 
-0.13 
-0.12 
-0.57 
0.20 

 
0.49 
0.36 
0.41 
1.29 

-0.19 
 

0.04 
0.03 
0.04 
0.10 
0.02 

 
0.03 
0.03 
0.03 
0.08 
0.02 
 

-.34** 
-.18** 
-.16* 
-.27** 
.41** 
 
.58** 
.50** 
.54** 
.61** 

-.41** 
 

.11 

.03 

.02 

.07 

.17 
 
.34 
.25 
.27 
.37 
.16 
 

* significant at the .025 level ** significant at the .001 level 
 

6.4.5 Testing of primary hypothesis. 

Table 6.8 presents level 1 (student level) and level 2 (school level) variance as estimated by 

the initial baseline model for the primary outcome, emotional self-awareness (ESA). Results 

indicate significant variability in ESA at the level of the student (Z = 13.63, p < .001) but not 

at school level (Z = 1.66, p > .05). Correspondingly, the intraclass coefficient (ICC, denoted 

by the symbol ρ) is low at 3.8 / (3.8+15.7+38.3) = .026 (calculated as between cluster 

variance divided by total variance), suggesting that only a small portion of the variance is 

occurring due to schools as a cluster effect. The higher the ICC, the more variability there is 

between clusters; generally an ICC of .05 or below is considered low and indicative that 

analyses at the individual level would be unlikely to bias results (Heck et al., 2014). Despite 

this, multilevel modeling remained the most appropriate method for testing the trial 

hypotheses, in line with the initial RCT design.  
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Table 6.8.Variance Estimates for ESA as measured by the ESAS  

Model Variance Estimate 95% CI Wald Za 

Residual !!! 15.7 14.2, 17.4 18.86* 

School !!"!!  3.8 1.2, 12.3 1.66 

Student !!"#!  38.3 33.2, 44.2 13.63* 
a The Wald Z test indicates whether significant variability exists at an individual level and at cluster level  
* significant at the .001 level 
 
As described in Section 6.3.7, an unstructured (UN) covariance model was initially run to 

examine the variance / covariance structure for this outcome. Based on estimates obtained, 

the model was tested again with a compound symmetric (CS) structure. A likelihood ratio test 

indicated that this structure was an appropriate fit for the data for this outcome. Details of 

these analyses are presented in Appendix Q.  

Subsequently, a model was fitted using a CS covariance structure, which included (i) time, 

(ii) group (i.e. intervention versus control) and (iii) the interaction between time and group, as 

fixed effects (Model 1a). As school year was associated with missingness on the ESAS (as 

detailed in Section 6.3.6.2), it was included as a fixed effect for this model and all subsequent 

models for this outcome (with the exception of the model testing school year as a covariate, 

as detailed below). No significant interaction effect was observed between time and group 

F(2, 755.25) = 1.03, p > .025, suggesting that the intervention did not have an effect on ESA. 

This model was run on an ITT basis. A per protocol (PP) analysis was also run (Model 1b), 

comparing intervention participants who met minimum usage requirements (PP), intervention 

participants who did not (Not PP), and the control group. Again, no statistically significant 

interaction between group and time was observed, F(4,752.90)=1.23, p > .02522. As no 

differences in the interaction effect emerged between these two models, all subsequent 

models for this outcome were run on an ITT basis. Estimated marginal means for these 

models are graphically depicted in Figure 6.8 and full details of fixed and random effects are 

presented in Appendix R.  

!
To examine the effects of pre-specified covariates school DEIS status and school gender 

mix, additional models (Models 1c and 1d) were run including these variables as fixed 

effects. School year and student gender were also examined as potential covariates (Models 

1e and 1f), as the control and intervention groups differed significantly in terms of these 

variables at baseline (see Table 6.3). As there were very few participants in 6th year in the 

intervention group (N=8), this variable was collapsed from three levels (4th year vs. 5th year 

vs. 6th year) to two levels (4th year vs. 5th and 6th year) in order to meaningfully examine the 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
22 As no significant or meaningful effects for the intervention were observed across outcomes, effect sizes were 
not computed.!!
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interaction between school year, group assignment and time. Fifth and sixth year were 

combined as these years have a strong academic focus on preparation for state 

examinations, whereas in fourth year there is less of an academic focus and a much stronger 

emphasis on promoting personal and social development, as described in Section 6.3.6.1. 

The original three level variable was maintained as a fixed effect in all other models due to its 

association with missingness. For reference purposes models examining the interaction of 

school year as a three level variable are presented in Appendix S. 

 

Table 6.9 presents a summary of statistically significant effects observed across all models 

run for ESA (full details of these models are presented in Appendix R, including fixed and 

random effects and estimated marginal means). Findings indicated no significant effects for 

models testing school gender mix (Model 1d) or school year (Model 1e) as covariates. 

However, Model 1c (testing school DEIS status) observed a main effect for school DEIS 

status, F(1, 6.61) = 10.77, P < .025. Estimated means (graphically depicted in Figure 6.8) 

indicate those in non-DEIS schools reported higher ESA than those in DEIS schools. Model 

1f (testing student gender) observed a significant interaction between time, group 

assignment and gender F(2, 744.48) = 3.71, p < .025. Estimated means indicate that males 

in the intervention group declined in ESA over time and males in the control group increased 

in ESA over time. However, females in both groups marginally declined in ESA from Time 1 

to Time 2, with females in the control group declining further in at Time 3, but females in the 

intervention group increasing in ESA at Time 3. This model also observed a significant main 

effect for gender F(1, 54.13) = 7.3, p < .025, which was deemed appropriate to interpret 

based on the nature of the three-way interaction, whereby males in both conditions displayed 

higher levels of ESA than females at all three time points.  

 

Table 6.9. Summary of Effects Observed for ESA Multilevel Models  

Model  Statistically Significant Effects 

1a (Intention to Treat) No significant effects observed 

1b (Per Protocol) No significant effects observed 

1c (School DEIS status tested as covariate) Significant main effect for school DEIS status* 

1d (School gender tested as covariate) No significant effects observed 

1e (School year tested as covariate) No significant effects observed 

1f (student gender tested as covariate) Significant main effect for gender* 
Significant interaction for time x group x gender* 

*significant at the .025 level (in line with rough false discovery rate correction)
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Figure 6.8. Charts depicting estimated marginal means from ESA multilevel models, adjusted 

for school year 
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6.4.6 Testing of secondary hypotheses.  

  

6.4.6.1 Hypothesis 2: Intervention group participants will report increases in their use 

of engagement coping strategies in comparison to control group participants. 

Table 6.10 presents variance estimates generated by the initial baseline model for 

engagement coping. Results indicate that there is significant variability at the level of the 

student (Z = 19.48, p < .001) but not at school level (Z = 1.51, p > .05), ρ = (5.29) / (34.88 + 

5.29 + 85.92) =  .042.  

 

Table 6.10. Variance Estimates for Engagement Coping as measured by the CSI  

Model Variance Estimate 95% CI Wald Z 

Residual !!! 34.88 31.55, 38.58 19.48* 

School !!"!!  5.29 1.45, 19.28 1.51 

Student !!"#!  85.92 74.54, 99.05 13.79* 
* significant at the .001 level 
 

Again a UN covariance model was initially run to examine the variance / covariance structure 

for engagement coping. Based on estimates obtained, the model was tested with a CS 

structure, an autoregressive (AR1) structure and a heterogeneous CS (CSH) structure. 

Indices of fit determined the CS model to be the best fit for this outcome; details of these 

analyses are presented in Appendix Q.  

Subsequently, a model was fitted using a CS covariance structure, which included (i) time, 

(ii) group (i.e. intervention versus control) and (iii) the interaction between time and group, as 

fixed effects. This model was run on both an ITT (Model 2a) and a Per Protocol (Model 2b) 

basis; neither model observed a significant interaction effect between time and group, FITT(2, 

801.28) = 1.31, p > .025, FPP(4, 794.95) = 1.64, p > .025. Thus, all subsequent models for 

this outcome were run on an intention to treat (ITT) basis.  

As with the primary outcome, additional models were run examining the effects of school 

DEIS status, school gender mix, school year (K=2) and student gender (Models 2c – 2f), with 

these variables included as fixed effects. A summary of significant effects observed for these 

models is presented in Table 6.11 and full details are presented in Appendix R. 

No significant interaction effects emerged across models. Statistically significant time effects 

were observed for the Per Protocol model (Model 2b), F(2, 794.19) = 5.78, p < .025, and the 

models in which school DEIS status F(2, 798.01) = 3.64, p < .025, and school year F(2, 

817.28) = 3.75, p < .025, were included as covariates (Models 2c and 2e). Estimated means 

for these models (graphically presented in Figure 6.9) indicate that engagement coping was 
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higher at Time 3 than at Times 1 and 2.  A main effect for DEIS status was also evident 

(Model 2c), F(1, 6.09) = 12.7, p < .025, with those in non-DEIS schools reporting higher 

levels of engagement coping than those in DEIS schools.  

  

Table 6.11. Summary of Effects Observed for Engagement Coping Multilevel Models  

Model  Statistically Significant Effects 

2a (Intention to Treat) No significant effects observed 

2b (Per Protocol) Significant main effect for time* 

2c (School DEIS status tested as covariate) Significant main effect for time*  
Significant main effect for school DEIS status* 

2d (School gender tested as covariate) No significant effects observed 

2e (School year tested as covariate) Significant main effect for time* 

2f (student gender tested as covariate) No significant effects observed 

*significant at the .025 level (in line with rough false discovery rate correction) 
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Figure 6.9. Charts depicting estimated marginal means from engagement coping multilevel 

models

44 

45 

46 

47 

48 

49 

Time 1 Time 2 Time 3 

C
SI

 E
ng

ag
em

en
t 

Model 2a - Intention to Treat 

Intervention Control 

44 

45 

46 

47 

48 

49 

Time 1 Time 2 Time 3 

C
SI

 E
ng

ag
em

en
t 

Model 2b - Per Protocol 

IV - PP IV - Not PP Control 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 

Time 1 Time 2 Time 3 

C
SI

 E
ng

ag
em

en
t 

Model 2c - School DEIS as Covariate 

IV - DEIS IV - Non-DEIS 

Ctrl - DEIS Ctrl - Non-DEIS 

43 

44 

45 

46 

47 

48 

49 

50 

Time 1 Time 2 Time 3 

C
SI

 E
ng

ag
em

en
t 

Model 2d - School Gender as Covariate 

IV - Coed IV - Single Sex 

Ctrl - Coed Ctrl - Single Sex 

43 

44 

45 

46 

47 

48 

49 

Time 1 Time 2 Time 3 

C
SI

 E
ng

ag
em

en
t 

Model 2e - School Year Group as 
Covariate 

IV - 4th IV - 5th / 6th 

Ctrl - 4th  Ctrl - 5th / 6th 

43 

44 

45 

46 

47 

48 

49 

50 

Time 1 Time 2 Time 3 

C
SI

 E
ng

ag
em

en
t 

Model 2f - Gender as Covariate 

IV - Males IV - Females 

Ctrl - Males Ctrl - Females 



!

 150!

6.4.6.2 Hypothesis 3: Intervention group participants will report decreases in their use 

of disengagement coping strategies in comparison to control group participants. 

Table 6.12 presents variance estimates generated by the baseline model for disengagement 

coping. Results indicate significant variability at the level of the student (Z = 13.35, p < .001) 

but not at school level (Z = 1.29, p > .05), ρ = (3.22) / (42.21 + 3.22 + 86.28) =  .024.  

 

Table 6.12. Variance Estimates for Disengagement Coping 

Model Variance Estimate 95% CI Wald Z 

Residual !!! 42.21 38.18, 46.66 19.53* 

School !!"!!  3.22 0.71, 14.65 1.29 

Student !!"#!  86.28 74.50, 99.92 13.35* 
* significant at the .001 level 
 

A UN covariance model was run to examine the variance / covariance structure for 

disengagement coping. Based on estimates obtained, the model was tested with CS, AR1 

and CSH structures. Indices of fit determined the CS model to be the best fit for this 

outcome; details of these analyses are presented in Appendix Q. Subsequently, a model was 

fitted using a CS covariance structure, which included (i) time, (ii) group (i.e. intervention 

versus control) and (iii) the interaction between time and group, as fixed effects. As school 

DEIS status, school year (K=3) and mother’s education were associated with missingness on 

the CSI Disengagement Subscale (as detailed in Section 6.3.6.2), these variables were 

included as fixed effects for this model and all subsequent models for this outcome. This 

model was run on both an ITT (Model 3a) and a Per Protocol (Model 3b) basis; neither model 

observed a significant interaction effect between time and group, FITT(2, 696.95) = 1.05, p > 

.025, FPP(4, 693.18) = 1.66, p > .025. Thus, all subsequent models for this outcome were run 

on an ITT basis.  

Additional models were run examining the effects of school DEIS status, school gender mix, 

school year and student gender (Models 1c – 1f). A summary of effects observed for these 

models is presented in Table 6.13, with full details presented in Appendix R. A significant 

main effect for time emerged when school year was tested as a two level variable, F(2, 

713.56) = 4.56, p < .025 (model 3e). Estimated means (depicted in Figure 6.10) indicate an 

overall reduction in the use of disengagement coping strategies over time. However, it is 

noteworthy that the interaction between time and school year for this model approached 

significance F(2, 713.78) = 3.42, p = .03, and Figure 6.10 shows that 4th year students clearly 

declined in disengagement coping from Time 1 to Time 3, whereas for 5th and 6th year 

students, their disengagement coping levels remained relatively stable.  

 

A statistically significant three-way interaction was observed between time, group 
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assignment and school gender mix, F(2, 687.74) = 5.91, p < .025 (Model 3d). As depicted in 

Figure 6.10, in the intervention group, coeducational schools were higher in disengagement 

coping at Time 1 and subsequently declined, whereas single-sex schools were lower at Time 

1 and subsequently increased. Both types of school displayed similar levels of 

disengagement coping at Time 3. In the control group single-sex schools had higher levels of 

disengagement coping to begin with, which subsequently declined and coeducational 

schools had lower levels to begin with, which subsequently increased. Again, at Time 3 both 

types of school had similar levels of disengagement coping.  

 

A significant three-way interaction effect between time, group assignment and student 

gender was also identified, F(2, 686) = 4.05, p < .025 (Model 3f). Looking to Figure 6.10 

indicates that both males and females in the intervention group reported lower 

disengagement coping than those in the control group. Females in this group increased in 

disengagement coping from Time 1 to Time 2 then declined again at Time 3, whereas males 

declined from Time 1 to Time 2, then increased again at Time 3. In the control group, 

females declined in disengagement coping from Time 1 to Time 2, whereas males remained 

stable across Time 3 points. While the omnibus F test also observed a significant main effect 

for gender, it was inappropriate to interpret in light of the disordinal nature of the three-way 

interaction. 

 

Table 6.13. Summary of Effects Observed for Disengagement Coping Multilevel Models  

Model  Statistically Significant Effects 
3a (Intention to Treat) No significant effects observed 

3b (Per Protocol) No significant effects observed 

3c (School DEIS status tested as covariate) No significant effects observed 

3d (School gender tested as covariate) Significant interaction for time x group x school gender* 

3e (School year tested as covariate) Significant main effect for time* 

3f (Student gender tested as covariate) Significant main effect for gender* 
Significant interaction for time x group x gender* 

*significant at the .025 level (in line with rough false discovery rate correction)  
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Figure 6.10. Estimated marginal means from disengagement coping multilevel models, 

adjusted for school DEIS status, mother’s education and school year. 
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6.4.6.3 Hypothesis 4: Intervention group participants will report decreases in distress 

in comparison to control group participants. 

Table 6.14 presents variance estimates generated by the baseline model for emotional 

distress. Results indicate significant variability at the level of the student (Z = 14.03, p < .001) 

but not at school level (Z = 1.74, p > .05), ρ = (51.61) / (133.7 + 51.61 + 407.7) =  .087.  

 

Table 6.14. Variance Estimates for Emotional Distress as Measured by the DASS-21  

Model Variance Estimate 95% CI Wald Za 

Residual !!! 133.70 120.58, 148.24 18.98* 

School !!"!!  51.61 16.73, 159.24 1.74 

Student !!"#!  407.70 354.55, 468.81 14.03* 
* significant at the .001 level 

 
A UN covariance model was run to examine the variance / covariance structure for emotional 

distress. Based on estimates obtained, the model was tested with CSH and autoregressive 

heterogeneous (ARH1) structures. Indices of fit determined the CSH model to be the best fit 

(see Appendix Q for details). Subsequently, a model was fitted using a CSH covariance 

structure, which included (i) time, (ii) group (i.e. intervention versus control) and (iii) the 

interaction between time and group, as fixed effects. Both ITT (Model 4a) and Per Protocol 

(Model 4b) models were run. Neither observed a significant interaction between time and 

group, FITT(2, 592.85) = 2.49, p > .025, FPP(4,  591.12) = 1.29, p > .025. Thus, all subsequent 

models for this outcome were run on an ITT basis. Additional models (4c – 4f) were run with 

school DEIS status, school gender mix, school year and student gender included as fixed 

effects. Models 4c and 4d did not adequately converge when a CSH covariance structure 

was specified, thus a UN covariance matrix was used for these models. A summary of 

effects observed is presented in Table 6.15, with full details for all models presented in 

Appendix R. No statistically significant interaction effects were observed. A significant main 

effect for gender was observed F(1,62.6) = 15.47, p < .001 (Model 4f), with females reporting 

higher levels of distress than males at all three time points, as illustrated in Figure 6.11.  

Table 6.15. Summary of Effects Observed for Emotional Distress Multilevel Models  

Model  Statistically Significant Effects 

4a (Intention to Treat) No significant effects observed 

4b (Per Protocol) No significant effects observed 

4c (School DEIS status tested as covariate) No significant effects observed 

4d (School gender tested as covariate) No significant effects observed 

4e (School year tested as covariate) No significant effects observed 

4f (student gender tested as covariate) Significant main effect for gender** 

*significant at the .025 level (in line with rough false discovery rate correction) 
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Figure 6.11. Estimated marginal means from emotional distress multilevel models 
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6.4.6.4 Hypothesis 5: Intervention group participants will report increases in well-

being in comparison to control group participants. 

Table 6.16 presents variance estimates generated by the baseline model for well-being. 

Results indicate that there is significant variability at the level of the student (Z = 20.88, p < 

.001) but not at school level (Z = 1.61, p > .05), ρ = (1.55) / (9.71 + 1.55 + 17.99) =  .053.  

 

Table 6.16. Variance Estimates for Well-Being as Measured by the WHO5  

Model Variance Estimate 95% CI Wald Za 

Residual !!! 9.72 8.84, 10.68 20.68* 

School !!"!!  1.55 0.46, 5.21 1.61 

Student !!"#!  17.99 15.54, 20.83 13.37* 
* significant at the .001 level 
 

A UN covariance model was run to examine the variance / covariance structure for well-

being. Based on estimates obtained, the model was tested with CS structure, which was 

considered to be an appropriate fit. Details of these analyses are presented in Appendix Q. 

Subsequently, a model was fitted using a CS covariance structure, which included (i) time, 

(ii) group (i.e. intervention versus control) and (iii) the interaction between time and group, as 

fixed effects, run on both an ITT (Model 5a) and a Per Protocol (Model 5b) basis. Neither 

model observed a significant interaction effect between time and group, FITT(2, 895.37) = 

1.47, p > .025, FPP(4, 888.03) = .753, p > .025. Thus, all subsequent models for this outcome 

were run on an intention to treat (ITT) basis. Additional models were run with school DEIS 

status, school gender mix, school year and student gender included as fixed effects (Models 

5c – 5f). A summary of effects observed is presented in Table 6.17, with full details for all 

models presented in Appendix R. A significant time effect was observed in the Per Protocol 

model, F(2,888.01) = 4.36, p < .025 (Model 5b), whereby well-being increased over time as 

illustrated in Figure 6.12. A significant main effect was also identified for gender, F(1, 35.2) = 

29.7, p < .001 (Model 5f), with males reporting higher levels of well-being than females at all 

time points, as illustrated in Figure 6.12.  

 

Table 6.17. Summary of Effects Observed for Well-Being Multilevel Models  

Model  Statistically Significant Effects 

5a (Intention to Treat) No significant effects observed 

5b (Per Protocol) Significant main effect for time* 

5c (School DEIS status tested as covariate) No significant effects observed 

5d (School gender tested as covariate) No significant effects observed 

5e (School year tested as covariate) No significant effects observed 

5f (student gender tested as covariate) Significant main effect for gender** 

*significant at the .025 level (in line with rough false discovery rate correction) 
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Figure 6.12. Estimated marginal means from well-being multilevel models
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6.4.6.5 Hypothesis 6: Intervention group participants will report increased willingness 

to seek help in comparison to control group participants.  

Table 6.18 presents variance estimates generated by the initial baseline model for well-

being. Results indicate significant variability at the level of the student (Z = 19.51, p < .001) 

but not at school level (Z = 1.39, p > .05), ρ = (1.2) / (11.99 + 1.2 + 23.67) = .033. 

 
Table 6.18. Variance Estimates for Help-Seeking Intentions as Measured by the GHSQ  

Model Variance Estimate 95% CI Wald Za 

Residual !!! 11.99 10.85, 13.26 19.51* 
School !!"!!  1.20 0.29, 4.89 1.39 
Student !!"#!  23.67 20.38, 27.49 13.10* 
* significant at the .001 level 
 

A UN covariance model was run to examine the variance / covariance structure for help-

seeking intentions. Based on estimates obtained, the model was tested with a CS structure, 

which was considered to be an appropriate fit (see Appendix Q for details). Thus, a model 

was fitted using a CS covariance structure, which included (i) time, (ii) group and (iii) the 

interaction between time and group, as fixed effects. This model was run on both an ITT 

(Model 6a) and a Per Protocol (Model 6b) basis; neither model observed a significant 

interaction effect between time and group, FITT(2, 806.84) = .561, p > .025, FPP(4, 799.86) = 

.342, p > .025. Thus, all subsequent models for this outcome were run on an ITT basis. As 

school year (K=3) was associated with missingness on the GHSQ, it was included as a fixed 

effect for all models for this outcome.  

Models were run with school DEIS status, school gender mix, school year and student 

gender included as fixed effects (Models 6c – 6f). A summary of effects observed is 

presented in Table 6.19, with full details for all models presented in Appendix R. A significant 

main effect for time emerged in Model 6e, F(2, 836.05) = 4.11, p < .02, when school year 

was tested as a two-level variable. It is noteworthy that the interaction between time, group 

and school year for this model approached significance F(2, 836.01) = 3.03, p = .049. 

Looking to Figure 6.13 suggests this main effect for time is influenced by the 4th year control 

group who show a decline in help-seeking intentions from Time 1 to Time 2 and an increase 

from Time 2 to Time 3. In contrast, all other groups show very marginal increases across 

time points. A significant main effect for gender was also observed F(1, 27.65) = 1048, p < 

.025 (Model 6f), with females reporting higher levels of help-seeking intentions than males 

across all time points, as depicted in Figure 6.13.  
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Table 6.19. Summary of Effects Observed for Help-Seeking Multilevel Models  

Model  Statistically Significant Effects 

6a (Intention to Treat) No significant effects observed 

6b (Per Protocol) No significant effects observed 

6c (School DEIS status tested as covariate) No significant effects observed 

6d (School gender tested as covariate) No significant effects observed 

6e (School year tested as covariate) Significant main effect for time* 

6f (student gender tested as covariate) Significant main effect for gender* 

*significant at the .025 level (in line with rough false discovery rate correction) 
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Figure 6.13. Estimated marginal means from help-seeking intentions multilevel models, 

adjusted for school year 

!
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6.4.7 Summary of results across outcomes. 

No interaction effects between time and group assignment were observed for study 

outcomes, on either an ITT or a Per Protocol basis. Similarly, there were no significant main 

effects for group assignment. However significant main effects for time were observed for 

engagement coping and well-being, whereby these variables increased over time. Main time 

effects were also observed for disengagement coping and help-seeking intentions, when 

school year was included as a fixed effect. However, in both of these latter two cases, effects 

appeared to be primarily influenced by the interaction between time, group assignment and 

school year, with control group fourth years showing differential patterns to the other groups, 

who remained stable on these variables over time.  

 

Significant main effects for school DEIS status were observed, with those in non-DEIS 

schools reporting higher levels of ESA and engagement coping than those in DEIS schools. 

Significant main effects for gender were also observed, whereby males reported higher 

levels of ESA and well-being than females, and females reported higher levels distress and 

help-seeking intentions than males.  

 

Finally, a number of three-way interaction effects were observed. In terms of ESA, a 

significant interaction was observed between time, group assignment and student gender. 

Males in the intervention group declined in ESA and males in the control group increased in 

ESA over time. Females in both groups marginally declined in ESA from Time 1 to Time 2, 

with females in the control group declining further at Time 3, but females in the intervention 

group increasing at Time 3.  

 

In terms of disengagement coping, a significant interaction emerged between time, group 

assignment and school gender mix. In the intervention group, coeducational schools were 

higher in disengagement coping at Time 1 and then declined, whereas single-sex schools 

were lower at Time 1 and subsequently increased. In the control group single-sex schools 

had higher levels of disengagement coping to begin with, which subsequently declined and 

coeducational schools had lower levels to begin with, which subsequently increased.  

 

A significant three-way interaction effect between time, group assignment and student 

gender was also identified for disengagement coping. Females in the intervention group 

increased in disengagement coping from Time 1 to Time 2 then declined again at Time 3, 

whereas males declined from Time 1 to Time 2, then increased again at Time 3. In the 

control group, females declined in disengagement coping from Time 1 to Time 2, whereas 

males remained stable across the three time points.  
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6.5 Discussion 
 
The aim of the present study was to evaluate CopeSmart; a self-monitoring mental health 

mobile app, that promoted use of positive coping strategies. Findings are discussed below in 

relation to app engagement, acceptability, mechanisms for change and effectiveness. 

 

6.5.1 Engagement with the intervention.   

Females were more likely to initially download the app, which corresponds to research 

indicating that females generally show higher level of engagement with mental health 

interventions than males (Neil, Batterham, Christensen, Bennett, & Griffiths, 2009; Whittaker 

et al., 2012). However, among those who downloaded the app there were no gender 

differences in subsequent engagement. Students in DEIS schools were also more likely to 

initially download the app. This may be because individuals from lower socioeconomic 

backgrounds generally have less access to coping resources (Finkelstein, Kubzansky, 

Capitman, & Goodman, 2007; McLeod & Kessler, 1990; Turner & Lloyd, 1999), thus this type 

of intervention has greater value as a potential coping resources they can use to help 

improve their well-being. However, again among those who downloaded the app there were 

no socioeconomic differences in subsequent engagement.  

 

It is noteworthy, that of those initially assigned to the intervention condition, only 40% 

downloaded and subsequently used the app. This has important implications for developers 

aiming to implement app-based health promotion interventions with general adolescent 

populations. It suggests uptake of such apps is likely to be low; particularly as adherence is 

known to be higher when implemented in school-based contexts, as was done in the present 

study (Neil et al., 2009).  However, this issue does not appear to be unique to the present 

study; in Howells et al.’s (2016) RCT of a mindfulness app-based intervention with adults, 

attrition was higher than had initially been anticipated with only 36% of those who initially 

enrolled actually engaging with the apps under study.  

 

Furthermore, even among those who downloaded the app engagement was low. While 

inconsistencies in the way previous research has measured engagement with app-based 

interventions makes it difficult to make an adequate comparison, studies with adults have 

reported engagement levels of 50 - 70% of participants per day across the intervention 

period (Bentley et al., 2013; Depp et al., 2015). This is considerably higher than the 6 - 35% 

average per day across the intervention period recorded in the present study. It is possible 

that engagement with these types of interventions may be lower in general adolescent 

populations; however, further research is necessary to explore this further.  
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6.5.2 Intervention Acceptability. 

In line with the feasibility study described in Chapter 5, qualitative feedback from RCT 

participants indicated that aspects of the interventions they liked were that it was “quick and 

easy to use”, and that the information on the app and the mood monitoring components were 

generally helpful. In particular they found the mood monitoring section useful for helping 

them reflect on how they were feeling and as an outlet providing them with  “somewhere to 

express [their] emotions”. A number of participants also identified more specific features that 

they liked, which included the app layout, the reminder notifications and the privacy features 

incorporated into the app, such as the need to enter a password in order to access the app 

content.  

 

There were also a number of aspects participants didn’t like or wished to change. In the 

feasibility study, a number of respondents reported that they didn’t find the app useful or that 

it didn’t help them to feel better and it was postulated that this might have been because the 

intervention period was too short to elicit meaningful changes in mental health outcomes. 

However, even in the present study, which had a four-week intervention period, over one 

third of those who downloaded the app reported that they did not find it useful, and this was 

reflected in the qualitative feedback with a number of participants reporting “It didn’t help at 

all”. A key factor identified by participants that may have played a role in this was that 

personalised feedback wasn’t provided as part of the intervention. For example, a number of 

participants reported that the information given was overly general and that they would like to 

receive tips and advice “more relevant to [their] mood”, rather than just tips selected at 

random that “didn’t apply to how [they] felt” and that were “pointless as they [had] no 

connection to the rating [they] submitted”. Notably, personalised feedback on self-monitoring 

ratings was a common feature of many of the apps identified as effective in improving mental 

health outcomes in Chapter 3 (Ben-Zeev et al., 2014; Bentley et al., 2013; Burns et al., 2011; 

Dagöö et al., 2014; Depp et al., 2015; Rizvi et al., 2011). 

 

Another commonly occurring theme, in line with the feasibility study, was a desire to make 

the app “more interesting / interactive”. Participants reported a desire for additional features 

such as “links to helpful videos / video stories” and  “games to stimulate mental health”, or 

expanded content in the form of  “more detailed mood options” such as more moods to rate 

(e.g. tiredness) or “more in depth questions” pertaining to mood or problems they were 

experiencing. As it was, some participants reported that they found the app “a bit boring”. 

This suggests more effort needs to be made in the intervention design process to enhance 

the engagement of the app, as recommended by mHealth development guidelines (Holzinger 

& Errath, 2007; Matthews et al., 2008). 
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A number of other smaller issues were also mentioned. For example, some participants 

found it annoying that they had to log into the app every time they used it. This reflects the 

challenge discussed in the feasibility study (Section 5.5) of balancing ease of engagement 

with ensuring users’ privacy is protected. Other participants indicated that they found using 

the app too time-consuming or wanted some changes to the interface, such as more colour 

and pictures. Finally, a number of desirable technical fixes were identified, such as fixing 

minor glitches that occurred when setting reminder notifications, and removing the question 

asking how they had coped with their problems, if they had already reported experiencing no 

problems that day.  

 

6.5.3 Validation of intervention mechanisms.  

The preliminary hypotheses stated that ESA and use of engagement coping strategies would 

be linked to lower distress and higher levels of well-being, and that use of disengagement 

coping strategies would be linked to higher distress and lower levels of well-being. These 

were supported, suggesting that the mechanisms targeted by the intervention were valid i.e. 

that ESA and promotion of positive coping strategies were appropriate constructs to target in 

order to promote positive mental health in young people.  

 

All facets of ESA (i.e. recognition, identification and contextualisation) predicted emotional 

distress and well-being, in line with previous research suggesting higher levels of ESA allow 

people to respond early to symptoms of distress (Armstrong et al., 2011; Morris et al., 2010). 

All facets of ESA were also significantly positively correlated with use of engagement coping 

strategies. Of the three ESA subscales tested, identification of emotions was the strongest 

predictor of mental heath outcomes, explaining nearly one third of the variance in overall 

emotional distress scores (in contrast to recognition and contextualisation which each 

explained between less than 10% of the variance in these scores). This is in line with 

previous research (as described in Chapter 2, Section 2.5.3), which has found inconsistent 

relationships between the simple awareness that emotional information is present 

(recognition) and mental health outcomes (Boden et al., 2013; Boden & Thompson, 2015; 

Manjrekar & Berenbaum, 2012), but a more robust relationship between ability to 

differentiate between emotions (identification) and lower levels of emotional distress (Herbert 

et al., 2011; Mihalca, 2015; Rieffe & De Rooij, 2012; Rieffe et al., 2011; van der Veek et al., 

2012; Villanueva et al., 2015).  

 

Overall, use of engagement coping strategies significantly predicted emotional distress (i.e. 

depression, anxiety, stress and overall distress) and well-being, in line with previous 

research (Compas et al., 2006; Compas et al., 2001; Herman-Stahl et al., 1995; Steiner et 
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al., 2002). Similarly, use of disengagement coping strategies was associated with higher 

levels of distress and lower levels of well-being, in line with previous research (Compas et 

al., 2006; Connor-Smith et al., 2000; Herman-Stahl et al., 1995; Seiffge-Krenke, 2000; 

Steiner et al., 2002; Suldo et al., 2008). Interestingly, use of disengagement strategies was a 

stronger predictor of distress than of well-being, whereas use of engagement coping 

strategies was a stronger predictor of well-being than of distress symptoms.  

 
 

6.5.4 Primary and secondary hypotheses.  

The primary trial hypothesis, that intervention group participants would report increases in 

ESA over time in comparison to control group participants, was not supported. Similarly, the 

secondary trial hypotheses, that intervention group participants would report increases in 

their use of engagement coping strategies, well-being and willingness to seek help over time 

and decreases in their use of disengagement coping strategies and emotional distress over 

time in comparison to control group participants, were not supported. Thus findings indicate 

that the app-based intervention was not effective in improving ESA, coping, help-seeking or 

mental health outcomes among young people. 

 

Comparing these findings to previous research on self-monitoring mobile apps that was 

considered to be methodologically strong (see Chapter 3, Section 3.3.3.3), indicates they are 

in contrast to the findings of Kauer et al.’s (2012) RCT of the Mobiletype app with 

adolescents. However, participants in the Mobiletype study were young people attending GP 

services with elevated levels of depressive symptoms. Thus, these young people were 

experiencing distress and had chosen to actively seek out help, as opposed to the present 

study where participants were a general sample recruited through schools and may have 

participated just because everyone else was or simply to get out of academic class time. 

Consequently Kauer et al.’s participants may have been more invested in the intervention 

and more willing to engage than those in the present study. Furthermore, the participants in 

Kauer et al.’s study also received treatment as usual from their GPs, which may have been a 

participating factor in the positive outcome obtained from the trial. However, findings of the 

present study are in line with Faurholt-Jespsen et al.’s (2015) RCT of a self-monitoring app 

for adults with bipolar disorder, which found daily self-monitoring had no significant effect on 

participants experience of depressive symptoms (albeit this study was conducted with a 

different population).  

 

A number of possible reasons for this finding can be considered. Firstly, the low level of app 

engagement recorded suggests that students may not have interacted sufficiently with the 

intervention to elicit change (for example, engagement was higher in Kauer et al.’s (2012) 
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RCT). It is worth noting that correlations between app engagement and change scores from 

pre to post-test on outcome measures were not significant, which would generally suggest 

that any changes that did occur were not linked to intervention adherence. However, it may 

be that this relationship was not statistically evident in the present study because average 

change scores and engagement levels were consistently low. Thus, it cannot be discounted 

that if there were higher levels of engagement with the intervention, this may have elicited 

more positive outcomes.    

 

Another possible explanation for findings may be, as this was a universal intervention, the 

target population may not have had high enough levels of mental health difficulties to begin 

with in order for a mental health intervention to have utility in eliciting improvements for them. 

For example, Kauer et al. (2012) only randomized participants who reported elevated levels 

of depressive symptoms at baseline. However, at baseline the intervention group in the 

present study showed levels of anxiety above what is considered a normal level and showed 

levels of depression bordering on being outside of the normal range. Additionally, as 

described in Chapter 3, a range of studies with adults have reported effectiveness for the use 

of mental health mobile apps with general samples (e.g. (Bentley et al., 2013; Carissoli et al., 

2015; Fishbach & Hofmann, 2015; Grassi et al., 2011; Hightow-Weidman et al., 2015; 

Howells et al., 2016; Ly, Asplund, et al., 2014; Villani et al., 2012; Villani et al., 2011; 

Weltman et al., 2014). Thus, the lack of effectiveness in the present study cannot be fully 

attributed to intervention engagement or lack of emotional distress to begin with.  

!
For some models run in the present study, significant main effects for time were observed 

over the course of the study period. For example, the per protocol models showed 

improvements over time for engagement coping and well-being. Improvements over time 

were also observed for engagement coping in the models where school DEIS status and 

school year were included as covariates. It may be that simply being involved in a study that 

had a focus on coping strategies caused adolescents to think about and improve the way in 

which they were coping or it may be that they naturally developed more positive coping 

strategies over time as part of their own personal growth and development throughout the 

school year, which translated to more positive well-being. This makes sense looking at the 

time effect that emerged for engagement coping strategies when school year was entered as 

a two level variable. While there was an overall reduction in the use of engagement coping 

strategies over time, it was noted that 4th year students clearly declined in disengagement 

coping from Time 1 to Time 3, whereas 5th and 6th year students’ disengagement coping 

levels remained relatively stable. Thus, the previously mentioned focus on social and 

personal development as part of 4th year in the Irish school system, may have influenced the 

increase over time observed in use of engagement coping and decrease over time in the use 
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of disengagement coping.  When school year was accounted for as a covariate, a significant 

time effect also emerged for help-seeking intentions, however this appeared to be spuriously 

influenced by the 4th year control group who show a decline in help-seeking from Time 1 to 

Time 2 and then an increase from Time 2 to Time 3, in contrast to all other groups who show 

very marginal increases in help-seeking intentions across time points.  

 

While significant three-way interactions between gender, group assignment and time were 

identified for ESA and disengagement coping, looking to estimated mean patterns suggest 

these interactions were spurious and were not meaningful in the context of the effectiveness 

of the intervention. For example, males in the intervention group declined in ESA over time, 

however they also declined in disengagement coping at post-test but then increased again at 

follow up. Males in the control group increased in ESA over time, whereas their levels of 

disengagement coping remained stable across the Time 3 points. Given, the intervention 

overall did not appear to be effective, it is unlikely that the intervention itself was impacting on 

these interactions, suggesting that these effects may either be spurious or possibly 

influenced by other external mental health covariates not accounted for in the present study 

(such as experiencing bullying, peer relationships etc.). Similarly, in terms of school gender 

mix, while different patterns of disengagement coping emerged for single-sex and 

coeducational schools from pre-test to post-test, again these patterns weren’t particularly 

meaningful (e.g. single-sex schools in the intervention group had lower disengagement 

coping at Time 1 and then increased, whereas single-sex schools in the control group had 

higher disengagement coping at Time 1 and then decreased), with the means across all 

groups emerging as broadly similar at follow up.  

 

In terms of main effects for covariates, those in non-DEIS schools reported higher ESA and 

higher levels of engagement coping than those in DEIS schools. This is in line with literature, 

which suggests that those from lower socioeconomic backgrounds have less coping 

available to them (e.g. social support, personality characteristics) and thus are less equipped 

to engage in positive coping strategies (Finkelstein et al., 2007; McLeod & Kessler, 1990; 

Turner & Lloyd, 1999).  

 

In terms of gender, males displayed higher levels of ESA than females at all three time 

points. This is interesting as it corresponds to van der Veek et al.’s (2012) findings among 

children and adolescents that females were poorer at differentiating between emotions than 

males, which is in contrast to findings with adults where females have been found to report 

higher levels of ESA than males (Boden et al., 2013; Herbert et al., 2011; Lane et al., 2011). 

A significant effect for gender was also observed for help-seeking, with females reporting 

higher levels of help-seeking intentions than males across all time points. This is unsurprising 
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in light of the robust findings in the literature that females consistently use more support 

seeking coping strategies than males (Broderick & Korteland, 2002; Cicognani, 2011; Davis 

& Humphrey, 2012b; Dooley & Fitzgerald, 2012; Eschenbeck, Kohlmann, & Lohaus, 2007; 

Hampel & Petermann, 2006; Horwitz et al., 2011; Lynch, Kashikar-Zuck, Goldschneider, & 

Jones, 2007; Wright et al., 2010). However, females also reported higher levels of distress 

than males at all three time points, in line with research indicating the prevalence of gender 

differences in depressive symptoms in mid-late adolescence (Dooley & Fitzgerald, 2012; 

Fergusson & Horwood, 2001; Hankin et al., 1998; Saluja et al., 2004), while males reported 

higher levels of well-being.  

 

6.5.5 Strengths and limitations of RCT.  

To the author’s knowledge this is the first RCT to examine the effectiveness of a self-

monitoring mobile app-based intervention in a general sample of adolescents. Key strengths 

in the design of the present study include a carefully considered stratified sampling frame, 

the use of random allocation to assign schools to treatment arms, the use of both Per 

Protocol and Intention to Treat analyses to examine the trial effects in line with best practice 

recommendations (Armijo-Olivo et al., 2009; Heritier et al., 2003), a detailed and appropriate 

consideration of missing data, the use of sophisticated multilevel analyses to account for 

possible clustering effects due to the design of the intervention, and the testing of potential 

confounding variables. Other strengths include the development of the app to be used on 

young people’s personal mobile phones, in order to maximise the ecological validity of the 

intervention and collection of back-end data to objectively explore participants’ levels of 

intervention adherence.   

 

Two key limitations of the present study design were that allocation concealment and 

blinding were not employed. Allocation concealment refers to the procedure of ensuring the 

researcher does not know the random allocation sequence prior to participants or clusters 

being enrolled in the trial (Forder, Gebski, & Keech, 2005). As the allocation sequence was 

generated by the author in the present study prior to trial enrolment, she was aware of the 

impending treatment allocation of schools being recruited, and thus had the potential to 

unconsciously influence the enrolment of participating schools and introduce selection bias to 

the RCT design. Blinding refers to concealing which arm of the trial the participant or cluster 

has been allocated to after enrolment. Blinding can be applied to participants, those 

implementing the intervention, the outcome assessors or a combination of these parties, 

which is referred to as ‘double-blinding’ or ‘triple-blinding’ (Forder et al., 2005; Schulz, 2001). 

As participants were not blinded in the present study, it is possible that knowledge of their 

treatment group may have influenced their responses, and as the researcher was not 

blinded, it is possible that knowledge of the treatment groups may have influenced their 
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approach to interacting with participants and analyzing the data. However, it is noteworthy 

that inadequate allocation concealment and lack of blinding are generally linked to an 

exaggeration of the effectiveness of interventions in trial with subjective outcomes (Pildal et 

al., 2007; Wood et al., 2008); as the present study did not find effectiveness for the 

intervention in question on any of the outcome measures employed, it is unlikely to have 

been affected by bias in this way. Other potential limitations include the opt-in method of 

obtaining informed consent from participants, which may have resulted in the recruitment of 

schools and adolescents who are more motivated to engage with activities and interventions 

related to mental health, and the use of self-report subjective measures of distress and well-

being which, while well-validated, can be influenced by biases such as inaccurate recall 

(Shiffman et al., 2008) and socially desirable responding (Van de Mortel, 2008). The 

imbalance in sample size between the control and intervention groups was also a limitation. 

This was likely because the schools randomized to the intervention group were larger in size 

than the schools randomised to the control group (see Table 6.2, Section 6.3.2). Stratifying 

schools by size at the sampling stage may have helped reduce this imbalance and should be 

considered in future research. Finally, the ESAS scale was selected for use in the present 

study as it has been previously used in sample of adolescents to assess change following an 

emotional self-monitoring mobile app-based intervention (Kauer et al., 2012), where it 

displayed adequate reliability. However, while the overall ESA scale was reliable in the 

present study, the low Cronbach’s alpha values observed for the ESA subscales were a 

limitation. Future research assessing ESA should consider alternative measures that display 

stronger psychometric properties.  

 

6.6 Summary 
 

The present study found that using a mobile app-based mental health intervention over a 

four week period was not effective in improving mental health outcomes in young people, 

compared to a control group using a cluster RCT methodology. While findings suggested that 

ESA and positive coping strategies may be appropriate mechanisms to target as part of 

interventions promoting positive mental health in young people, mobile apps alone may not 

be an effective platform on which to deliver such interventions in community, non-clinical 

samples of adolescents.  
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Chapter 7 An Exploration of Adolescent Problems, Coping and Mood States 
Using Data Captured Via Smartphone App 

 

7.1 Overview 

Aside from its potential for use as an intervention in itself, mobile technology also has a role 

as an innovative methodological tool for conducting research on mental health and well-

being in young people. Mobile technology can be used to collect real time data in users’ 

natural environments. This method of data collection is known as ‘Ecological Momentary 

Assessment’ (EMA; (Shiffman et al., 2008) or the ‘Experience Sampling Method’ (Abbot et 

al., 2015). This chapter describes the benefits of this method and describes data collected 

using an EMA methodology as part of the RCT described in Chapter 6. It then goes on to 

describe the use of these data to explore problems, coping efficacy and mood states in 

young people.  

 

7.2 Introduction 
 

7.2.1 Ecological momentary assessment. 

‘Ecological Momentary Assessment’ or ‘Experience Sampling’ refers to research methods 

(hereafter denoted as ‘EMA’), which involve the repeated capture of data from participants as 

they go about their daily lives (Abbot et al., 2015; Shiffman et al., 2008; Takano & Tanno, 

2010; Wenze & Miller, 2010). These methods have the double-benefit of allowing participants 

to engage in self-monitoring while providing the researcher with real-time data collected from 

participants in their natural environments, and are particularly useful for exploring dynamic 

constructs, such as symptoms of psychopathology and affective states which tend to 

fluctuate over time (Abbot et al., 2015; Ebner-Priemer & Trull, 2009; Takano & Tanno, 2010).  

 

As outlined, EMA does not refer to a single research method, but rather refers to a family of 

research methods that share three core features; (i) data are captured in real-time, (ii) data 

are captured in participants’ natural environments and (iii) data are captured repeatedly over 

a period of time (Shiffman et al., 2008). EMA methods may employ a variety of different 

approaches to EMA; some studies will capture assessment from participants at very frequent 

intervals such as every 15 minutes (Gorely, Atkin, Biddle, & Marshall, 2009) or eight times 

daily (Takano & Tano, 2010), whereas other studies sample participants once daily (Smith, 

Harms, Burres, Korda. Rosen, & Davis, 2012). Other EMA studies do not capture 

assessments based on pre-defined temporal intervals but rather will ask participants to 
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complete assessment whenever they experience a particular event or feeling (Garcia et al., 

2014). The tools used to capture EMA data also vary from study to study. Some studies use 

traditional pencil and paper diary methods (Gorely, et al., 2009), whereas others use 

technological media such as handheld computers (Shrier et al., 2012) or mobile phones 

(Takano & Tano, 2010). As Shiffman et al. (2008), highlight, while the data collection tools, 

schedules and targets of assessment may differ, all EMA methodologies share the three key 

features of capturing repeated data in real-time in participants’ natural environments.  

 

A key advantage of EMA is that it addresses the limitations presented by retrospective recall 

measures of behaviours and experiences. Today autobiographical memory is considered to 

be a representation of experience, largely re-constructed through the use of various heuristic 

strategies (Shiffman et al., 2008). However, use of these strategies can cause recall to 

become biased. For example, the availability heuristic postulates that individuals judge 

events to be more frequent if they are easily retrievable from memory (Tversky & Kahneman, 

1974). Generally this heuristic produces accurate estimates of frequency in cases where an 

event is easily retrievable due to familiarity with that event, however, biases can occur when 

events are easily retrievable because they occurred recently or because they were 

emotionally salient, which may result in individuals over-estimating their frequency (Shiffman 

et al., 2008). Another limitation of autobiographical memory is the potential for people’s 

memories of a situation to be unconsciously distorted based on pre-existing expectancies, 

thoughts and beliefs about that situation (Koriat, Goldsmith, & Pansky, 2000; Shiffman et al., 

2008). In a research context, this can affect the validity of retrospective measures of 

behaviours and affective states, particularly where such measures have not been well 

validated in the population under study. For example, research suggests that participants 

tend to over-estimate intensity and duration of symptoms and frequency of behavior in recall-

based measures (Shiffman et al., 2008). EMA methods overcome these issues by assessing 

participants’ states in real time as they are occurring, thus providing more reliable and 

ecologically valid measurements.  

 

7.2.2 Use of EMA with adolescents.   

As outlined by Abbot et al. (2015), EMA is not new to social research. In past studies young 

people have been given pencil and paper diaries to complete real time measures of 

behaviours and moods (Csikszentmihalyi & Hunter, 2003; Gil et al., 2000; Gorely et al., 2009; 

Gorely, Marshall, Biddle, & Cameron, 2007; Shrier, Shih, & Beardslee, 2005). However, 

these methods raised concerns around compliance whereby participants would not complete 

measures at the correct time and then ‘backfill’ them on a later occasion, or in some cases 

would fill in measures ahead of time rendering the data invalid (Stone, Shiffman, Schwartz, 

Broderick, & Hufford, 2003). Advances in mobile technologies have resulted in a means of 
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addressing this issue due to the increasing availability of electronic methods of data 

collection, such as handheld computers and smartphones, which provide time and date 

stamps for data entered by participants.  

 

Recent years have seen frequent use of electronic EMA methods in studies with young 

people, particularly in relation to health behaviours such as medication adherence (Mulvaney 

et al., 2013; Mulvaney et al., 2012), smoking (Piasecki, Trela, Hedeker, & Mermelstein, 2014; 

Sokolovsky, Mermelstein, & Hedeker, 2014) and eating behaviours (Grenard et al., 2013). 

EMA methods have also been increasingly used to study emotional states in adolescents 

with clinically diagnosed mental health problems such as mood and anxiety disorders 

(Forbes et al., 2012; Shrier et al., 2012; Silk et al., 2011; Tan et al., 2012; Wenze & Miller, 

2010). However, fewer studies have been conducted on the utility of electronic EMA methods 

to capture data pertaining to mood and coping in general adolescent samples. A pilot study 

by Abbot et al. (2015) explored the feasibility of using EMA with a school-based sample of 

forty Australian adolescents to capture data pertaining to their contextual environment, 

behaviours and mood states. They reported that not only was this method of capturing data 

feasible, but the young people involved in the study found the use of a smartphone as a 

means of data collection to be particularly engaging. However, they did not report details of 

engagement or attrition.  

 

Another small-scale feasibility study, conducted by Garcia et al. (2014), used EMA to collect 

data pertaining to daily activities, behaviours and attitudes among 24 female Latina 

adolescents in the United States (US). They tested two methods of EMA; one where 

participants were required to respond as quickly as possible to questions sent via text 

messages (signal-based assessment) and one where participants were instructed to respond 

to text message questions whenever they wanted, but to provide unprompted open-ended 

texts describing how they were feeling during events that occurred in their daily lives (event-

based assessment). They ran numerous rounds of data collection, with participants 

experiencing both methods at some point during the study. They found that compliance rates 

varied across both methods, with signal-based sampling inducing a higher compliance rate 

(average percentage of texts responded to was 79%) than event-based sampling (average 

percentage of texts responded to was 54%). However, their analyses were limited to 

examining compliance rates and they do not present details of the actual EMA responses 

captured. Furthermore, the homogeneity of the sample (all Latina females) limits the 

generalizability of their findings.  
 

Kauer et al.’s (2012) smartphone-based intervention (described in Chapter 3, Section 3.3.3), 

also served as a method of mood-related EMA data collection and demonstrated the 
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feasibility of this tool in a sample of Australian adolescents with elevated depressive 

symptoms. They found engagement was moderate with participants completing EMA ratings 

an average of 3-4 times per day, on an average of 18 days within the four-week intervention 

period. However, the focus of their study was on evaluating the effectiveness of the app as 

an intervention, thus they did not report details of the EMA responses. 

 

Overall, EMA provides an innovative, ecologically valid means of capturing detailed data 

about individuals’ real world experiences in their natural environments and the smartphone 

appears to provide a convenient and engaging platform for implementation of this 

methodology with young people. Given the prevalence of smartphone ownership among 

adolescents (Anderson, 2015; Lenhart, 2015; Smith, 2015), smartphone-based EMA has the 

potential to provide a cost-effective, highly scalable and engaging means of conducting 

research to help understand young peoples’ daily experiences. However, while studies have 

suggested the feasibility of mobile phone-based EMA in small samples of Australian and US 

adolescents (Abbot et al., 2015; Garcia et al., 2014; Kauer et al., 2012), presentation of the 

EMA data captured in these studies has been limited or non-existent. There is a need for 

studies that capture EMA from large community samples of adolescents via smartphone 

technologies, to evaluate its feasibility as a data collection method and determine what it can 

tell us about young people’s daily experience of mood, problems and coping.  
 

7.2.3 The present study. 

The aim of the present study was to address this gap by exploring the utility of a smartphone 

app as a means of collecting data in a school-based sample of Irish young people. The app 

under study was CopeSmart, a full description of which is provided in Chapter 4, which 

details how users monitored their daily experience of problems, coping and mood states on 

the app. These self-monitoring data formed the data analysed as part of the present study.  

 

This data collection approach was considered be a form of EMA, as it met the three main 

criteria associated with such methods;  

(i) Data were repeatedly captured (on a daily basis), 

(ii) Data were capture in real time (users were asked to record how they were feeling at 

that particular moment), and 

(iii) Data were captured in participants’ natural environments (users completed 

assessments at a time and location that suited them during the course of their daily 

lives). 

 

As this study was exploratory, specific hypotheses were not generated, however, the 

researchers were interested in answering four general questions: 
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• As this is the first study to assess the use of a mobile app-based EMA methodology 

approach in a sample of Irish adolescents, the researchers were first interested in 

exploring: (i) To what extent do participants engage with the EMA component of the app?  

• Secondly, the researchers wished to explore the validity of the data by testing: (ii) Are 

participants average daily mood and coping responses correlated with standardised 

measures of mental health and coping?  

• The researchers were interested in evaluating the use of single-item measures of key 

protective factors in youth mental health (described in Section 7.3.2.4) by assessing: (iii) 

Are brief single-item measures of key protective factors related to mental health outcomes 

and average daily mood states? 

• Finally, research suggests that experiencing daily stressors, such as negative events and 

problems, is associated with lower positive mood and higher negative mood during 

adolescence (Larson & Ham, 1993; Schneiders et al., 2006). Studies also indicate that 

coping effectively with these problems is associated with more positive mood outcomes in 

young people (Ben-Zur, 2009; Bordwine & Huebner, 2010; Jaser, Champion, Dharamsi, 

Riesing, & Compas, 2011; Ntoumanis & Biddle, 1998; Reschly, Huebner, Appleton, & 

Antaramian, 2008). The data collected by the app in the present study offers an 

ecologically valid means of generating insight into the relationships between these 

variables in an Irish adolescent sample. Thus, the researchers in the present study were 

interested in generally exploring (iv) What is the relationship between average daily 

problems, coping and mood in young people, as captured by mobile app data? 

 

7.3 Method 
 

7.3.1 Participants. 

Participants were the 208 students (64% female, aged 15-18 years, M=15.98, SD= .695) for 

whom back-end mobile app registration data were captured as part of the randomised 

controlled trial of CopeSmart as detailed in Chapter 6. For this particular subgroup, in terms 

of nationality 95% (N=197) were Irish and the remaining 5% were foreign nationals. In terms 

of ethnicity, 97% identified as white, 1.5% (N=1) identified as Asian, 1.5% (N=3) identified as 

black or ‘other’. In terms of socio-economic status, 37% (N=77) attended DEIS schools and 

for 38.5% (N=80), their mother’s highest educational attainment was second level schooling, 

indicating some level of socio-economic disadvantage.   

  

7.3.2 Measures. 
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7.3.2.1 App usage. 

As described in Chapter 5 (Section 5.4.2) data relating to user engagement was captured by 

the app and sent to a back-end server when the device came into contact with a wireless 

Internet connection.  

 

7.3.2.2 EMA data.  

As described in Chapter 4 (Section 4.4.2), Section 2 of the app-based intervention contained 

a self-monitoring tool, where users recorded information about their mood, problems and 

coping efficacy. These data were uploaded to the back-end server when the device came 

into contact with a wireless Internet connection. The three types of EMA data collected are 

described below. 

 

7.3.2.2.1 Mood. 

Participants recorded how happy, angry, sad, stressed or worried they were feeling on a 

scale of 1-10. 

 

7.3.2.2.2 Experience of problems.  

Participants recorded their experience of problems in the past 24 hours (response options: 

‘I’ve had no problems’, ‘I’ve had some problems’ ‘I’ve had a lot of problems’). 

 

7.3.2.2.3 Coping efficacy.  

Participants reported how well they felt they coped with these problems (response options: ‘I 

coped very well’, ‘I coped somewhat well’, ‘I coped somewhat poorly’, ‘I coped very poorly’).  

 

7.3.2.3. Standardised psychometric scales. 

Coping strategies, emotional distress and well-being were measured using the following 

standardised psychometric measures, described in detail in Chapter 6, Section 6.3.3: 

- The Coping Strategies Inventory (CSI; Tobin et al., 1989)  

- The Depression, Anxiety and Stress Scale (DASS-21; Lovibond & Lovibond, 1995)  

- Who-Five Well-Being Index (WHO-5; Bech, 2012) (Bech, 2012) 

 

7.3.2.4. Well-being indicator items. 

When participants initially downloaded the app, after they entered their Anonymous 

Identification Codes (AICs; as described in Chapter 5, Section 5.3.3) and before they 

proceeded to the main app, they were asked five single-item ‘well-being indicator’ questions 

pertaining to known protective factors for mental health outcomes in young people 

(presented in Table 7.1). These were formal help-seeking, informal help-seeking, physical 

activity, sleep and sense of connectedness.  
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7.3.2.4.1 Formal help-seeking. 

Formal help-seeking is associated with lower levels of distress in young people (Rickwood et 

al., 2005; Sears, 2004) and in the present study was assessed using an item adapted from 

Saunders, Resnick, Hoberman, and Blum (1994) that has previously been used in Irish 

adolescent samples (Daly, 2006; Dooley & Fitzgerald, 2012). This item is based on the idea 

of formal help-seeking as a three stage process that involves identifying oneself as having a 

serious problem, recognising that professional help is required, and actively seeking help 

(Sears, 2004).  

 

7.3.2.4.2 Informal help-seeking. 

Informal help-seeking was assessed by asking participants if they talked to anyone when 

they were experiencing problems. Talking about problems has been linked to more positive 

mental health outcomes in young people (Brown et al., 2006; Piko & Fitzpatrick, 2003; 

Schraedley et al., 1999) and this particular item has previously been shown to be a key 

indicator of mental health status in a sample of Irish adolescents (Dooley & Fitzgerald, 2012). 

 

7.3.2.4.3 Physical activity. 

As well as promoting physical well-being, engagement in physical activity has been 

continuously linked with more positive mental health outcomes among adolescents (Biddle & 

Asare, 2011; Hallal et al., 2006; Paluska & Schwenk, 2000). The World Health Organisation’s 

(2010) Global Recommendations on Physical Activity for Health advise that for optimum 

physical and mental health children and adolescents should engage in at least 60 minutes of 

moderate to vigorous physical activity daily. Engagement in physical activity in the present 

study was assessed using a single item moderate to vigorous physical activity (MVPA) 

measure, devised and validated in an adolescent population by Prochaska, Sallis and Long 

(2001). 

 

7.3.2.4.4 Sleep. 

A recent systematic review by Shochat et al. (2014) identified insufficient sleep as having a 

strong bidirectional relationship with depression during adolescence, as well as being linked 

to anxiety, poor psychosocial function and poor perceived mental health status. The National 

Sleep Foundation (2016) ascertains that adolescents need about 8-10 hours of sleep each 

night for optimal functioning. Thus, in the present study, participants were asked to estimate 

how many hours sleep they got on average each night over the past month.  

 

7.3.2.4.5 Sense of connectedness. 
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Feeling a sense of connectedness and belonging to the people around oneself is considered 

to be a fundamental psychological need (Jose et al., 2012) is associated with lower levels of 

depressive symptoms (Lee & Williams, 2013; Malaquias et al., 2015; Williams & Galliher, 

2006) and higher levels of well-being among young people (Jose et al., 2012). In the present 

study, this was measured by asking participants to indicate how often they felt a sense of 

connectedness and belonging to those around them on a four-point scale ranging from ‘None 

of the Time’ to ‘All of the Time’. 

 

Table 7.1. Mental Health Indicator Items 

  

7.3.3 Procedure.  

As described in Chapter 6, approval for this study was granted by the Human Research 

Ethics Committee- Humanities in University College Dublin (reference number: HS-13-35-

1. Formal Help Seeking: 

 Have you had any serious problems in the last month? 

- I’ve had few or no problems 
- I’ve had some problems, but I did not feel I needed professional help 
- I’ve had some problems but I did not seek professional help although I thought I needed it 
- I’ve had some problems and I did seek professional help 
 
2. Informal Help-Seeking: 

When you have problems do you usually talk about then with anyone? 

- Yes 
- No 
 
3. Physical activity: 

Physical activity is any activity that increases your heart rate and makes you a little out of breath e.g. 
running, fast walking, cycling, dancing etc. On a usual week how many days are you physically active 
for a total of at least 60 minutes per day? 
 
  0 days       1 day        2 days       3 days      4 days      5 days       6 days        7days 

4. Sleep: 

During the past month, how many hours of sleep did you get on average per night?  
 

______ hours  
 

5. Sense of Connectedness: 

Please indicate how much the following statement applies to you. 

“I feel a sense of connectedness and belonging to people around me” 

- None of the time 
- Some of the time 
- A lot of the time 
- All of the time 
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Kenny-Dooley). Data collection took place between October 2014 and May 2015 (see 

Chapter 6 Section 6.3.4 for details of recruitment procedures). Eligible participants assigned 

to the intervention condition of the randomized controlled trial downloaded the app and were 

asked to try to engage with it once a day over the following four weeks. Prior to downloading 

the app participants completed questionnaires containing items pertaining to demographic 

information and the standardised measures detailed in Section 7.3.2.3 (questionnaires are 

presented in full in Appendix K).  

 

7.3.4. Analyses. 

While questionnaires were completed at three time points for the purpose of the efficacy 

evaluation in Chapter 6, responses from questionnaires completed at baseline (prior to 

downloading the app) were used for the analyses in the present study. Baseline data were 

used because (i) these represented participants’ naturally occurring states, uninfluenced by 

any potential effects of the intervention, and (ii) this allowed the maximum possible number 

of possible participants to be included in the analyses, as baseline data were unaffected by 

subsequent dropout. Data from the app uploaded to the back-end server were initially 

downloaded to Microsoft Excel and then transferred into SPSS by the author. All subsequent 

analyses were run using IBM SPSS statistics Version 20.0.0. 

 

Basic frequency and descriptive statistics were run to explore participants’ engagement with 

the EMA component of the app. Descriptive statistics indicated that averaged mood scores 

approximated a normal distribution in the sample (see Table 7.3), thus it was considered 

acceptable to use parametric statistics in further analyses. Pearsons’ correlations were 

conducted to test the relationship between participants’ average mood ratings and 

standardised measures of mental health and coping. Various inferential analyses were used 

to examine whether mental health indicator variables were linked to mental health outcomes, 

including one-way ANOVAs, t-tests and Pearson’s correlations. Where multiple comparisons 

were conducted simultaneously, the rough false discovery rate correction was used to control 

for increased chance of Type 1 error occurring (Benjamini & Hochberg, 1995) using the 

formula [(n+1)/2n] x (.05), where n is the number of tests. In cases where post-hoc analyses 

were required for significant one-way ANOVAs, Scheffe post-hoc analyses were carried out if 

homogeneity of variance was observed and Dunnet’s C post hoc analyses were carried out if 

homogeneity of variance was not observed. Correlations and regressions were used to 

explore relationships between average daily problems, coping efficacy and mood. Finally, a 

number of hierarchical linear regressions were conducted to assess whether average 

experience of daily problems and coping efficacy predicted average daily mood. 
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7.4 Results 

7.4.1 To what extent do participants engage with the EMA component of the app? 

Of the 208 participants who downloaded the app, no EMA data were recorded for 28% 

(N=58) of participants, a single EMA entry was input for 10% of participants (N=21) and 

repeated EMA data were present for 62% (N=129) of participants. In cases where 

participants completed EMA ratings more than once during the course of a given day, their 

emotion ratings were averaged to provide a single score for each emotion for that particular 

24-hour period. In cases where they had multiple responses to the problems and coping 

EMA items within the one day, their last entry for that day was taken as the best 

representation of whether they has experienced problems in the past 24 hours and how well 

they felt that they had coped with them.  

 

Table 7.2 presents the number of participants who completed EMA ratings on each day of 

the intervention, participants’ average self-reported problems and coping and the overall 

mean score for each emotion rated. As depicted in Figure 7.1, the number of participants 

who completed EMA ratings each day continually declined over the course of the 28 days. 

On average, among the 208 participants, users only completed ratings on 4.9 days 

(SD=5.52) within the 28-day intervention period (corresponding to an average response rate 

of 18%23). As depicted in Figure 7.2, on average happiness was consistently the highest 

rated mood state (overall mean = 6.56), and anger was consistently lowest rated (overall 

mean = 2.11). Generally sadness (overall mean = 2.63) was rated lower than both worry 

(overall mean = 3.45) and stress  (overall mean = 3.57), whereas worry and stress often 

overlapped with each other in terms of how highly they were rated throughout the 

intervention period. 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
23!Response rate calculates as 4.9 days expressed as a percentage of 28 days (i.e. the maximum possible days 
participants could have complete ratings for).!
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Table 7.2. Summary of Data Captured on Each Day of the Intervention Period 

  
N 

(% of 
sample) 

 Problemsa   

N (% of respondents) 

 Copingb  

N (% of respondents)  

 Mood Ratings 

! (SD) 

  None Some A lot  Very 
well 

Somewhat 
well 

Somewhat 
poorly 

Very 
poorly 

 Happy Sad Angry Stressed Worried 

Day 1 141 
(68%) 

 54 
(38%) 

74 
(53%) 

13 
(9%) 

 50 
(36%) 

60   
(43%) 

23     
(16%) 

8     
(6%) 

 6.24 
(2.36) 

2.81 
(2.61) 

2.55 
(2.64) 

4.35 
(3.08) 

3.72 
(2.85) 

Day 2 86 
(41%) 

 40 
(47%) 

39 
(45%) 

7  
(8%) 

 43 
(50%) 

23   
(79%) 

13  
(15%) 

7     
(8%) 

 6.28 
(2.67) 

2.69 
(2.84) 

2.51 
(2.78) 

3.47 
(2.99) 

3.03 
(2.79) 

Day 3 70 
(34%) 

 36 
(51%) 

31 
(44%) 

3   
(4%) 

 39 
(56%) 

21   
(30%) 

9   
(13%) 

1   
(2%) 

 7.05 
(2.13) 

2.15 
(2.38) 

1.59 
(2.06) 

3.19 
(2.51) 

2.70 
(2.66) 

Day 4 55 
(26%) 

 29 
(53%) 

24 
(44%) 

2  
(4%) 

 32 
(58%) 

13   
(24%) 

9   
(16%) 

1 
2% 

 6.54 
(2.34) 

2.46 
(2.68) 

1.95 
(2.19) 

3.81 
(2.66) 

3.61 
(2.71) 

Day 5 52 
(25%) 

 27 
 (52%) 

22 
(42%) 

3  
(6%) 

 31 
(60%) 

12   
(23%) 

8   
(15%) 

1  
(2%) 

 6.49 
(2.59) 

2.24 
(2.79) 

1.68 
(2.19) 

3.18 
(2.97) 

3.12 
(2.67) 

Day 6 51 
(25%) 

 23 
(45%) 

24 
(47%) 

4  
(8%) 

 25 
(49%) 

20   
(39%) 

4     
(8%) 

2  
(4%) 

 6.35 
(2.50) 

2.68 
(3.01) 

1.95 
(2.43) 

3.70 
(3.12) 

4.38 
(3.38) 

Day 7 51 
(25%) 

 24 
(47%) 

22 
(43%) 

5 
(10%) 

 27 
(53%) 

14   
(28%) 

9   
(18%) 

1   
(2%) 

 6.40 
(2.26) 

2.73 
(2.53) 

2.35 
(2.43) 

3.92 
(3.32) 

3.30 
(3.33) 

Day 8 43 
(21%) 

 18 
(42%) 

22 
(51%) 

3  
(7%) 

 21 
(49%) 

17   
(40%) 

3     
(7%) 

2  
(5%) 

 6.81 
(2.54) 

2.08 
(2.68) 

2.04 
(2.76) 

2.91 
(3.12) 

2.72 
(2.79) 

Day 9 46 
(22%) 

 27 
(59%) 

14 
(30%) 

5 
(11%) 

 28 
(61%) 

11 
(24%) 

5   
(11%) 

2  
(4%) 

 6.16 
(2.84) 

3.10 
(3.29) 

2.17 
(3.01) 

3.09 
(3.2) 

3.24 
(2.87) 

Day 10 38 
(18%) 

 20 
(53%) 

16 
(42%) 

2  
(5%) 

 22 
(58%) 

13   
(34%) 

3     
(8%) 

0 
- 

 6.43 
(2.44) 

2.47 
(2.80) 

2.01 
(2.47) 

3.21 
(2.79) 

3.07 
(2.85) 

Day 11 35 
(17%) 

 18 
(51%) 

14 
(40%) 

3  
(9%) 

 22 
(63%) 

6     
(17%) 

5    
(14%) 

2   
(6%) 

 7.15 
(2.68) 

2.30 
(2.53) 

2.38 
(3.01) 

3.23 
(3.03) 

2.98 
(2.73) 

Day 12 32 
(15%) 

 13 
(41%) 

15 
(47%) 

4 
(13%) 

 17 
(53%) 

9     
(28%) 

 5   
(16%) 

1 
(3%) 

 6.93 
(2.85) 

2.95 
(3.43) 

2.45 
(3.25) 

4.26 
(3.47) 

3.79 
(3.71) 

Day 13 30 
(14%) 

 12 
(40%) 

16 
(53%) 

2  
(7%) 

 11 
(37%) 

12    
(40%) 

6   
(20%) 

1   
(3%) 

 6.03 
(2.71) 

3.03 
(2.82) 

2.40 
(2.76) 

3.43 
(3.21) 

2.90 
(2.94) 

Day 14 26 
(13%) 

 16 
(62%) 

8   
(31%) 

2  
(8%) 

 14 
(54%) 

9     
(35%) 

2      
(8%) 

1   
(4%) 

 6.00 
(2.54) 

2.69 
(2.85) 

2.33 
(2.12) 

2.94 
(2.77) 

2.98 
(2.79) 

Day 15 29 
(14%) 

 14 
(48%) 

11 
(38%) 

4 
(14%) 

 15  
(52%) 

10    
(35%) 

1     
(3%) 

3 
(10%) 

 6.48 
(3.24) 

2.66 
(2.79) 

1.90 
(2.53) 

3.75 
(3.02) 

3.67 
(3.26) 
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N 

(% of 
sample) 

 Problemsa   
N (% of respondents) 

 Copingb  
N (% of respondents) 

 Mood Ratings 
! (SD) 

  None Some A lot  Very 
well 

Somewhat 
well 

Somewhat 
poorly 

Very 
poorly 

 Happy Sad Angry Stressed Worried 

Day 16 22 
(11%) 

 5 
(23%) 

11 
(50%) 

6 
(27%) 

 8 
(36%) 

9     
(41%) 

1     
(5%) 

4 
(18%) 

 5.68 
(3.14) 

4.05 
(3.72) 

3.64 
(3.22) 

4.80 
(3.19) 

5.36 
(3.19) 

Day 17 20 
(10%) 

 13 
(65%) 

4   
(20%) 

3 
(15%) 

 13 
(65%) 

5     
(25%) 

1     
(5%) 

1 
(5%) 

 7.21 
(1.84) 

2.15 
(2.74) 

1.83 
(2.42) 

3.20 
(3.07) 

3.43 
(3.15) 

Day 18 18 
(9%) 

 9 
(50%) 

6   
(33%) 

3 
(17%) 

 9 
(50%) 

7     
(39%) 

0 
- 

2 
(11%) 

 7.44 
(2.81) 

2.06 
(2.73) 

1.50 
(2.71) 

3.56 
(3.35) 

3.11 
(3.55) 

Day 19 18 
(9%) 

 11 
(61%) 

6   
(33%) 

1  
(6%) 

 8  
(44%) 

6     
(33%) 

4   
(22%) 

0 
- 

 6.06 
(2.90) 

2.56 
(2.87) 

2.17 
(2.60) 

3.56 
(3.35) 

3.50 
(2.94) 

Day 20 24 
(12%) 

 11 
(46%) 

12 
(50%) 

1  
(4%) 

 11 
(46%) 

11   
(46%) 

2     
(8%) 

0 
- 

 7.44 
(1.91) 

3.10 
(3.04) 

1.77 
(2.31) 

3.63 
(3.13) 

3.98 
(3.51) 

Day 21 20 
(10%) 

 8 
(40%) 

11 
(55%) 

1  
(5%) 

 6 
(30%) 

9     
(45%) 

4   
(20%) 

1  
(5%) 

 6.33 
(2.96) 

4.00 
(3.48) 

2.80 
(3.0) 

4.20 
(3.02) 

4.48 
(2.94) 

Day 22 15 
(7%) 

 10 
(67%) 

3   
(20%) 

2 
(13%) 

 10  
(67%) 

3     
(20%) 

1      
(7%) 

1   
(7%) 

 7.03 
(2.39) 

2.47 
(2.26) 

2.20 
(2.98) 

3.63 
(2.79) 

3.40 
(3.02) 

Day 23 17 
(8%) 

 9 
(53%) 

7   
(41%) 

1  
(6%) 

 12 
(71%) 

1       
(6%) 

3    
(18%) 

1   
(6%) 

 6.88 
(3.48) 

1.71 
(2.52) 

1.94 
(2.84) 

2.59 
(3.24) 

2.00 
(2.57) 

Day 24 13 
(6%) 

 5 
(39%) 

7   
(54%) 

1  
(8%) 

 5 
(39%) 

5     
(39%) 

2    
(15%) 

 1 
(8%) 

 5.62 
(3.55) 

3.69 
(3.40) 

1.62 
(1.56) 

4.69 
(2.98) 

4.69 
(2.81) 

Day 25 16 
(8%) 

 6 
(38%) 

10 
(63%) 

0 
- 

 6 
(38%) 

7     
(44%) 

2    
(13%) 

1  
(6%) 

 6.94 
(2.82) 

2.66 
(2.68) 

2.09 
(1.88) 

3.81 
(3.06) 

4.22 
(2.79) 

Day 26 13 
(6%) 

 8 
(62%) 

3   
(23%) 

2 
(15%) 

 6 
(47%) 

6     
(47%) 

1     
(8%) 

0 
- 

 7.04 
(2.57) 

2.46  
(3.31) 

2.27 
(3.15) 

4.23 
(3.35) 

3.85 
(3.41) 

Day 27 11 
(5%) 

 6 
(55%) 

5   
(46%) 

0 
- 

 4 
(36%) 

4      
(36%) 

2   
(18%) 

1  
(9%) 

 5.82 
(2.23) 

2.00 
(2.45) 

1.55 
(1.86) 

3.18 
(3.25) 

3.27 
(3.20) 

Day 28 16 
(8%) 

 8 
(50%) 

8  
(50%) 

0 
- 

 9 
(56%) 

2     
(13%) 

4   
(25%) 

1  
(6%) 

 6.81 
(2.93) 

1.81 
(2.46) 

1.56 
(2.48) 

2.38  
(2.38) 

2.19 
(2.59) 

Note. Due to rounding in some cases percentages may not add up to exactly to 100%  
a Number of participants who reported ‘I’ve had no problems’, ‘I’ve had some problems’ or ‘I’ve had a lot of problems’ on each day of the intervention 
b Number of participants who reported ‘I coped very well’, ‘I coped somewhat well’, ‘I coped somewhat poorly’, or ‘I coped very poorly’ on each day of the intervention
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Figure 7.1.Chart depicting number of participants who completed EMA ratings on each day of the intervention period.  

Note: While they are similar, this chart is distinct from the one depicted in Chapter 6 (Figure 6.5), as it depicts the number of participants who engaged specifically with the self-
monitoring component of the app. In contrast, Figure 6.5 illustrates the number of participants who engaged with any component of the app on each day during the intervention period. 
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Figure 7.2. Chart depicting overall sample’s average mood rating scores on each day of the intervention period.  

0 

1 

2 

3 

4 

5 

6 

7 

8 

Day 
1 

Day 
2 

Day 
3 

Day 
4 

Day 
5 

Day 
6 

Day 
7 

Day 
8 

Day 
9 

Day 
10 

Day 
11 

Day 
12 

Day 
13 

Day 
14 

Day 
15 

Day 
16 

Day 
17 

Day 
18 

Day 
19 

Day 
20 

Day 
21 

Day 
22 

Day 
23 

Day 
24 

Day 
25 

Day 
26 

Day 
27 

Day 
28 

A
ve

ra
ge

 E
M

A
 M

oo
d 

R
at

in
g 

Sc
or

e 

Happy Sad Angry Stressed Worry 



!

 183!

7.4.2 Are participants’ average daily mood and coping responses correlated with 

standardised measures of mental health and coping? 

Depending on the response selected, participants’ daily experience of problems ratings were 

coded 1 (‘I’ve had no problems), 2 (I’ve had some problems) or 3 (I’ve had a lot of problems). 

These daily problem ratings were then summed to give an overall score. However, the 

number of daily ratings completed varied between participants. Thus, the overall score for 

each participant was divided by the number of daily ratings they completed in order to obtain 

an average daily problem score for each individual that was comparable across the sample. 

Higher scores were indicative of greater daily experience of problems. 

 

Similarly, participants’ ratings of how well they felt they had coped with problems were coded 

1 (I coped very poorly), 2 (I coped somewhat poorly), 3 (I coped somewhat well’) or 4 (I 

coped very well). These ratings were first summed to give an overall score, and then divided 

by the number of days on which the participant completed a daily rating in order to give an 

average daily coping self-efficacy score for each individual. Higher scores were indicative of 

more effective coping.  

 

For each of the five moods (happy, sad, angry, stressed and worried), an averaged mood 

score for each participant was computed by summing all of their EMA ratings for that mood 

and dividing it by the number of days on which they completed ratings (descriptive statistics 

for these are presented in Table 7.3). As skewness and kurtosis values for all variables fell 

within an acceptable range (West et al., 1995), they were considered to approximate 

normality. Thus, it was considered acceptable to use parametric statistics for further 

analyses.  

 

Table 7.3. Descriptive Statistics for Average Mood Variables 

 Overall Mean SD Skewness Kurtosis 
Average Problems 1.65 0.45 0.30 -0.26 
Average Coping Efficacy 3.17 0.63 -0.79 0.94 
Average Happiness 6.36 1.84 -0.22 0.48 
Average Sadness  2.74 2.17 0.81 0.63 
Average Anger 2.40 1.99 1.15 1.86 
Average Stress 3.89 2.46 0.20 -0.72 
Average Worry 3.39 2.31 0.38 -0.44 
 

As illustrated in Table 7.4, participants’ average daily experience of problems was positively 

correlated with disengagement coping strategies as measured by the CSI. Participants’ 

perceived coping efficacy in relation to these problems was positively associated with 

engagement coping strategies and negatively associated with disengagement coping 

strategies as assessed by the CSI.  
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Table 7.4. Correlations Between Average Problems / Coping Ratings and CSI scores  

Note. Alpha set at .028 in line with rough false discovery rate.  
* significant at the .001 level 
 

Table 7.5 presents correlations between participants’ average mood scores and 

standardised measures of emotional distress (DASS-21) and well-being (WHO-5). Average 

daily happiness was significantly negatively correlated with the DASS-21 scales (distress) 

and positively correlated with the WHO-5 (well-being). Average daily negative emotions 

(sadness, anger, stress and worry) were all significantly positively associated with the DASS-

21 scales and were all negatively correlated with the WHO-5.  

 

Table 7.5. Correlations Between Average Mood Ratings and Standardised Measures of 

Distress and Well-Being  

 Happy Sad Angry Stressed Worried 

DASS-21 – depression 
DASS-21 – anxiety 
DASS-21 – stress   
DASS-21 – total  
WHO-5 

-.42** 
-.41** 
-.38** 
-.45** 
.39** 

.51** 

.38** 

.44** 

.51** 
-.43** 

.33** 

.23* 

.29* 

.32** 
-.27* 

.40** 

.31** 

.37** 

.41** 
-.35** 

.44** 

.43** 

.44** 

.48** 
-.33** 

Alpha set at .026 in line with rough false discovery rate. 
*significant at the .026 level **significant at the .001 level 
 

7.4.3 Are brief single-item measures of key protective factors related to mental health 

outcomes and average daily mood states? 

!
7.4.3.1. Formal help-seeking. 

As illustrated in Figure 7.3, 49% of participants (N=101) had few or no problems, 37% (N=76) 

had some problems but did not feel they needed professional help, 9.6% (N=20) had some 

problems, felt they needed professional help but did not seek it, and 5% (N=11) had 

problems and did seek professional help. 

 

  Problems Coping Efficacy 

CSI – engagement  
CSI – disengagement  

-.15 
  .31* 

.29* 
-.27* 
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Figure 7.3. Chart illustrating participants’ self-categorized stage of formal help-seeking !

 

Table 7.6 presents the results of one-way ANOVAs assessing whether participants who 

categorized themselves into different categories of formal help-seeking differed in terms of 

mental health outcomes (as assessed by standardized measures) and average daily mood 

states. While ANOVAs are generally considered a robust form of statistical analyses, their 

Type 1 error rate can be affected in cases where the groups being tested have unequal 

sample sizes and HOV is not observed (Hinkle, Wiersma, & Jurs, 2003). In the present 

analyses the formal help-seeking groups differed substantially in terms of their sample sizes 

and when run with the full sample (N=208), HOV was not observed for three variables; 

DASS-21 depression, DASS-21 anxiety and DASS-21 total. In all three cases, the larger 

variances were associated with the smaller groups, thus the chance of Type 1 error was 

significantly increased. To account for this, random samples of n=11 participants were 

generated from each formal help-seeking group using the SPSS ‘select cases’ function. The 

ANOVAs for these three variables were then run with this smaller sample (N=44), with an 

equal number of participants in each group (n=11). Within the smaller sample, HOV was 

observed for all three variables. As the significance of the ANOVAs did not change when run 

with the smaller sample, the original analyses with the full sample (N=208) are presented in 

Table 7.6. Results of the ANOVAs with the smaller sample (N=44) for DASS-21 depression, 

DASS-21 anxiety and DASS-21 total are presented in Appendix T.  

 

Significant ANOVAs are depicted graphically in Figure 7.4. Findings revealed that those who 

categorized themselves as having no problems reported better mental health outcomes and 

more positive daily mood states that those who categorized themselves as having problems. 

Additionally, those who categorized themselves as having problems, but who did not feel 

they needed to seek help for them reported significantly lower depression, stress and 
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average daily sadness than those who categorized themselves as having problems and 

needing help.  Among those who categorized themselves as needing help, no differences 

were evident between those had sought and those who had not sought professional help.  

 

Table 7.6. One-way ANOVAS Examining Differences Between Formal Help-Seeking Groups  

 Group 1 
! (SD) 

Group 2 
! (SD) 

Group 3 
 ! (SD) 

Group 4 
! (SD) 

F Post Hoc 

Standardised Measures 

DASS-21 – depression 
Severity Rating 
 

5.67 
(5.95) 

Normal 

11.57 
(7.34) 
Mild 

22.78 
(10.98) 
Severe 

24.6  
(10.37) 
Severe 

44.06** (Dunnet’s C) 
1 < 2,3,4 
2 < 3,4 

 
DASS-21 – anxiety 
Severity Rating 
 

5.38 
(5.59) 

Normal 
 

10.60 
(8.30) 

Moderate 

16.0 
(8.62) 

Severe 

18.0 
(9.59) 

Severe 

20.60** (Dunnet’s C) 
1 < 2,3,4 

 

DASS-21 – stress 
Severity Rating 

8.32 
(6.09) 

Normal 

14.11 
(7.46) 

Normal 

21.26 
(7.84) 

Moderate 

19.2  
(7.9) 

Moderate 

26.03** (Scheffe) 
1 < 2,3,4 

2 < 3 
 

DASS-21 – total 
 

18.28 
(14.62) 

35.91 
(19.31) 

61.13 
(22.22) 

61.8 
(24.38) 

41.56** (Dunnet’s C) 
1 < 2,3,4 
2 < 3,4 

 
WHO-5 
 

14.38 
(4.75) 

10.80 
(4.75) 

8.25 
(4.17) 

9.45 
(5.94) 

14.88** (Scheffe) 
1 > 2,3,4 

  
Average Mood Ratings 

Happy 
 

7.12 
(1.64) 

5.67 
(1.64) 

4.97 
(1.87) 

6.31 
(1.59) 

12.0** (Scheffe) 
1 > 2,3 

 
Sad 1.78 

(1.83) 
3.36 

(1.89) 
5,03 

(2.08) 
3.29 

(1.97) 
16.98** (Scheffe) 

1 < 2,3 
2 < 3 

 
Angry 
 

1.85 
(1.86) 

2.94 
(1.87) 

2.94 
(2.41) 

3.18 
(1.93) 

 

4.25* (Scheffe) 
1 < 2 

Stressed 
 

2.81 
(2.34) 

4.61 
(2.17) 

5.98 
(1.76) 

5.13 
(1.57) 

14.0** (Scheffe) 
1 < 2,3,4 

 
Worried 2.35 

(2.18) 
4.13 

(2.02) 
5.07 

(1.48) 
5.03 

(2.05) 
14.15** (Scheffe) 

1 < 2,3,4 
 

Note. Group 1 = Few or no problems; Group 2 = Some problems, did not need help; Group 3 = Some problems, 
needed help but did not seek it; Group 4 = Some problems, sought professional help. Alpha set at .028 in line with 
rough false discovery rate. Severity ratings for DASS-21 scores calculated based on Lovibond & Lovibond’s 
(1995) guidelines, presented in Chapter 6, Table 6.4. 
* significant at the .028 level ** significant at the .001 level
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Figure 7.4. Graphs depicting differences in mental health outcomes across help-seeking groups 
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7.4.3.2 Informal help-seeking.  

Fifty-five percent of participants (N=114) reported that when they have problems they usually 

talk about them with someone. The remaining 45% (N=94) reported that they do not talk 

about their problems. As detailed in Table 7.7, those who reported that they talk about their 

problems displayed significantly lower levels of emotional distress and average daily anger 

and significantly higher levels of average daily happiness.   

 

Table 7.7. t-Tests Examining Differences Between Those Who Do and Do Not Talk About 
Problems  

 Talk  
! (SD) 

Do Not Talk  
! (SD) 

t 

Standardised Measures  
DASS-21 – depression 
Severity Rating 

8.59 (8.42) 
Normal 

12.58 (10.06) 
Mild 

-2.99* 

DASS-21 – anxiety 
Severity Rating 

7.83 (7.57) 
Normal 

10.52 (8.84) 
Moderate 

-2.26* 

DASS-21 – stress 
Severity Rating 

10.64 (6.96) 
Normal 

14.23 (8.98) 
Normal 

-3.06* 

DASS-21 - total 26.18 (21.09) 37.29 (24.19) -3.22* 
WHO-5 
 

12.94 (5.47) 11.35 (4.82) 2.17 

 Average Mood Ratings  
Happy 6.69 (1.60) 5.95 (2.04) 2.47* 
Sad 2.42 (1.97) 3.15 (2.36) -2.07 
Angry 2.07 (1.60) 2.83 (2.35) -2.26* 
Stressed 3.74 (2.29) 4.08 (2.67) -0.09 
Worried 3.23 (2.17) 3.58 (2.48) -0.92 
Note. Alpha set at .028 in line with rough false discovery rate. Severity ratings for DASS-21 scores calculated 
based on Lovibond & Lovibond’s (1995) guidelines, presented in Chapter 6, Table 6.4. 
* significant at the .028 level  
 

 

7.4.3.3 Physical activity. 

Figure 7.5 illustrates the typical weekly activity levels reported by participants. On average, 

participants reported being physically active for at least 60 minutes on 3.58 days (SD=1.93) 

per week. Pearson’s correlations (alpha set at .028 as per rough false discovery rate 

correction) revealed the average number of days on which participants were physically active 

was negatively correlated with depression (r= -.23), anxiety (r= -.19), stress (r= -.24) and 

overall distress (r= -.27) and positively correlated with well-being (r= .361). However, the 

average number of days on which participants were physically active was not correlated with 

average mood ratings (rhappy = .10; rsad= -.07;  rangry= .03; rstress=-.171; rworry=-.09). 
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Figure 7.5. Days physically active in a typical week as reported by participants.  

 

7.4.3.4. Sleep.  

Figure 7.6 illustrates participants’ average hours sleep per night over the course of the 

previous month. Overall participants reported an average of 7.09 hours sleep (SD=1.60) per 

night. Table 7.8 presents independent t-tests examining differences between those who 

reported getting sufficient sleep (n=84) and those who did not (n=122)24. Sufficient sleep was 

defined as ≥ 8 hours in line with National Sleep Foundation (2016) guidelines. Findings 

revealed that adolescents who did not get sufficient sleep reported higher emotional distress, 

higher average daily sadness, anger and worry and lower well-being and daily happiness.  

 

 
Figure 7.6. Participants’ average hours sleep per night   
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
24 Two participants entered 24 hours; as this is nonsensical in the context of the question their responses were 
excluded from the analysis.   
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Table 7.8. Differences Between Participants Who Did and Did Not Report Sufficient Sleep 

 Insufficient Sleep 
! (SD) 

Sufficient Sleep 
! (SD) 

t 

Standardised Measures  
DASS-21 – depression 
Severity Rating 

12.28 (9.87) 
Mild 

7.65 (7.91)  
Normal 

3.65** 

DASS-21 – anxiety 
Severity Rating 

10.67 (8.68) 
Moderate 

6.86 (7.14) 
Normal 

3.38* 

DASS-21 – stress 
Severity Rating 

13.84 (8.45) 
Normal 

10.05 (7.12) 
Normal 

3.36* 

DASS-21 - total 36.50 (24.66) 23.71 (18.57) 3.95** 
WHO-5 
 

10.83 (4.71) 14.19 (5.32) -4.75** 

Average Daily Mood Ratings  
Happy 5.91 (1.77) 6.92 (1.79) -3.43* 
Sad 3.22 (2.15) 2.16 (2.06) 3.06* 
Angry 2.73 (2.07) 1.99 (1.83) 2.29* 
Stressed 4.19 (2.22) 3.51 (2.70) 1.65 
Worried 3.78 (2.31) 2.90 (2.24) 2.36* 
Note. Alpha set at .028 in line with rough false discovery rate. 
* significant at the .028 level ** significant at the .001 level 
 

7.4.3.5 Sense of connectedness. 

As illustrated in Figure 7.7, exactly half of participants reported they feel a sense of 

connectedness and belonging to those around them a lot (N=75) or all of the time (N=29). 

The other half of participants feel this only some (N=92) or none of the time (N=12). Table 

7.9 presents independent t-tests examining differences between those who felt a sense of 

connectedness a lot/all of the time and those who felt this some/none of the time25.  

 

 
Figure 7.7. Frequency with which participants feel a sense of connectedness and belonging 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
25 One-way ANOVAs were carried out comparing differences across all four response categories (see Appendix 
T), however as there were unequal participant numbers across groups and HOV was not observed for the 
majority of the ANOVAs, collapsing categories and conducting t-tests was a more appropriate analysis option.  
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Table 7.9. t-Tests Examining Differences Between Sense of Connectedness Groups 

 Some / None of the TIme 
! (SD) 

A lot / All of the TIme 
! (SD) 

t 

Standardised Measures  
DASS-21 – depression 
Severity Rating 

14.28 (10.14) 
Moderate 

6.48 (6.58)  
Normal 

6.42** 

DASS-21 – anxiety 
Severity Rating 

12.10 (8.84) 
Moderate 

5.90 (6.23) 
Normal 

5.71** 

DASS-21 – stress 
Severity Rating 

15.04 (8.38) 
Mild 

9.52 (6.88) 
Normal 

4.99** 

DASS-21 - total 42.0 (23.67) 19.72 (16.04) 7.38** 
WHO-5 
 

10.09 (4.52) 14.34 (5.03) -6.35** 

Average Daily Mood Ratings  
Happy 5.96 (1.83) 6.82 (1.75) -2.92* 
Sad 3.39 (2.27) 2.00 (1.79) 4.13** 
Angry 3.03 (2.17) 1.69 (1.49) 4.46** 
Stressed 4.48 (2.35) 3.21 (2.43) 3.24* 
Worried 4.13 (2.45) 2.54 (1.82) 4.57** 
Note. Alpha set at .028 in line with rough false discovery rate. 
* significant at the .028 level ** significant at the .001 level 
 

7.4.4 What is the relationship between average daily problems, coping and mood in 

young people, as captured by mobile app data? 

As illustrated in Table 7.10, average happiness scores were negatively correlated with 

average sadness, anger, stress and worry scores and all negative mood scores were 

positively correlated with each other. Experience of daily problems was negatively correlated 

with happiness and was significantly positively correlated with sadness, anger, stress and 

worry. In contrast, more effective coping was positively correlated with happiness and 

negatively correlated with sadness, anger, stress and worry.  

 

Table 7.10. Correlations Between Average Daily Mood, Problems and Coping Efficacy  

Variable 1 2 3 4 5 6 

1. Happy 
2. Sad 
3. Angry 
4. Stressed  
5. Worried 
6. Daily Problems 
7. Daily Coping Efficacy 

 
-.56* 
-.45* 
-.42* 
-.40* 
-.45* 
.56* 

 
 

.68* 

.63* 

.70* 

.45* 
-.56* 

 
 
 

.48* 

.52* 

.44* 
-.48* 

 
 
 
 

.81* 

.60* 
-.56* 

 
 
 
 

 
.59* 

-.55* 

 
 
 
 
 
 

-.70* 
Note. Alpha set at .026 in line with rough false discovery rate 
* significant at the .001 level 
 

To further explore these associations, a series of hierarchical linear regression were run 

(presented in Table 7.11), examining whether daily problems and coping efficacy predicted 
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each of the five average mood states. Experience of problems was entered at Step 1 and 

coping efficacy was added at Step 2. Daily problems significantly predicted all mood states at 

Step 1 and for all analyses, the percentage of variance explained increased from Step 1 to 

Step 2. At Step 2, daily problems became an insignificant predictor of happiness, sadness 

and anger when coping efficacy was added to the model. In contrast, daily problems 

remained a significant predictor of stress and worry when coping efficacy was added. Coping 

efficacy significantly predicted all five mood states at Step 2.  

 

Table 7.11. Hierarchical Regressions Predicting Average Mood 

Outcome Adj. r2 Predictor B  SE β 

Happy 
Step 1:  
 
Step 2:  
 
 
Sad 
Step 1:  
 
Step 2: 
 
 
Angry 
Step 1:  
 
Step 2:  
 
 
Stressed  
Step 1:  
 
Step 2:  
 
 
Worried 
Step 1:  
 
Step 2:  
 

 
.19 
 
.31 
 
 
 
.20 
 
.31 
 
 
 
.19 
 
.24 
 
 
 
.36 
 
.39 
 
 
 
.35 
 
.38 

 
Problems 
 
Problems 
Coping Efficacy 
 
 
Problems 
 
Problems 
Coping Efficacy 
 
 
Problems 
 
Problems 
Coping Efficacy 
 
 
Problems 
 
Problems 
Coping Efficacy 
 
 
Problems 
 
Problems 
Coping Efficacy 
 

 
-1.84  

 
-0.43 
1.41 

 
 

2.20 
 

0.56 
-1.63 

 
 

1.96 
 

0.86 
-1.09 

 
 

3.32 
 

2.30 
-1.03 

 
 

3.08 
 

2.14 
-0.94 

 
0.30 

 
0.40 
0.28 

 
 

0.36 
 

0.47 
0.33 

 
 

0.33 
 

0.45 
0.32 

 
 

0.36 
 

0.50 
0.35 

 
 

0.34 
 

0.47 
0.33 

 
-.45** 
 

-.10 
.49** 
 
 
.45** 
 
.17 

-.48** 
 
 
.43** 
 
.19 

-.35* 
 
 
.60** 
 
.42** 

-.27* 
 
 
.59** 
 
.41** 

-.26* 

Note. Alpha set at .028 in line with rough false discovery rate 
* significant at the .028 level ** significant at the .001 level 
 

7.5 Discussion 
 

The aim of the present study was to explore the use of a mobile app-based EMA data 

collection methodology as a means of collecting data pertaining to adolescent mood, 

problems and coping in a sample of Irish young people. The author was interested in 

answering four broad questions, each of which is discussed below.  
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7.5.1 To what extent do participants engage with the EMA component of the app? 

As discussed in Chapter 6 (Section 6.5.1), engagement with the app generally was identified 

as low, thus it follows that responses to the EMA component were low and were seen to 

decline dramatically over the course of the intervention period.  

 

Responses were low compared with previous EMA studies with adolescents. For example 

Kauer et al.’s (2012), RCT with at risk adolescents reported that participants completed 

ratings on an average of 18 days during the four week intervention period, which is markedly 

higher than the present study where on average participants completed rating on only 5 days 

within the 28 day intervention period. However, in Kauer’s study participants were given 

individualized summary reports of their data by their GP at the end of the intervention period. 

This may have served as a motivational factor for adolescents to engage, either because 

they were interested in reviewing their data over time with a health professional or because 

they knew their GP would be able to see their level of engagement and wanted appear 

compliant. Similarly, Garcia et al. (2014) reported an average response rate of 54% for EMA 

sampling using a similar methodology, compared to the average response rate of 18% 

obtained in the present study, However, it is noteworthy that an incentive to engage was also 

provided in Garcia’s study, whereby a higher level of engagement increased the number of 

entries they were given into a prize draw to win an iPod touch.  

 

While participants were aware in the present study that their EMA data would be recorded 

and accessible to the research team, it was not emphasised that the main focus of the app 

was to collect information; the app was primarily presented to young people as an 

intervention as opposed to a data collection tool. It is possible that in studies where young 

people are aware of the importance of their data input towards achieving the research 

objective, engagement levels may be higher. Thus, further research is necessary to establish 

response rate norms for adolescent populations using electronic EMA methods.  

 

7.5.2 Are participants’ average daily mood and coping responses correlated with 

standardised measures of mental health and coping? 

Higher daily experience of problems was linked to disengagement coping, suggesting those 

who experience more problems or stressful events are more likely to engage in negative 

coping strategies, which is in line with previous research (Kraaij et al., 2003; Rafnsson, 

Jonsson, & Windle, 2006; Windle & Windle, 1996). However, a greater perceived ability to 

deal with problems experienced was associated with higher use of engagement coping 

strategies and lower use of disengagement coping strategies. This indicates that those who 

perceived themselves as dealing better with the problems they face on a daily basis are 

using more positive coping strategies and less negative coping strategies, thus suggesting 
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that this is a reasonably valid measure of coping self-efficacy. Similarly, average mood 

ratings were correlated with standardised measures of distress and well-being, suggesting 

they have validity as indicators of adolescent mental health status.  

 

7.5.3 Are brief single-item measures of key protective factors related to mental health 

outcomes and average daily mood states?  

Findings of the present study indicated that all five protective factors (formal help-seeking, 

informal help-seeking, physical activity, sleep and sense of connectedness and belonging) 

were associated with mental health outcome to some extent.  

 

In terms of formal help-seeking, young people who identified themselves as having no 

problems unsurprisingly reported the most positive outcomes. Interestingly, among those 

who reported that they had some problems, those who felt they did not need help reported 

lower stress, depression and daily sadness than those who felt that they did need help. This 

corresponds to previous findings in Irish adolescent samples (Daly, 2006; Kenny, 2012), and 

suggests young people have a good awareness of whether or not they need to seek help. 

This is in line with Rickwood et al.’s (2005) conceptualisation of help-seeking as a process, 

which begins with the recognition that a problem exists for which help is required.  

 

Among those who reported a need to seek help, no significant difference emerged between 

those who had sought help and those who had not. Nonetheless, there was a trend towards 

lower stress and sadness, and greater well-being and happiness among those who had 

sought help, indicating that seeking help is likely to be instigating some beneficial effects. 

However there may be many uncontrolled factors at play here that are known to affect 

outcomes of seeking professional help which may explain why we don’t see a statistically 

significant difference between those who have sought help and those who have not. These 

include the severity of the adolescents distress to begin with (Curry et al., 2006), the quality 

of their relationship with their family (Birmaher et al., 2000) and the type of professional help 

obtained (Kolko, Brent, Baugher, Bridge, & Birmaher, 2000). While these were beyond the 

scope of the analyses in the present study, they should be considered in future research.  

 

In terms of informal help-seeking, those who reported that they did not talk about their 

problems had poorer mental health outcomes. This is consistent with previous research 

(Brown et al., 2006; Dooley & Fitzgerald, 2012; Piko & Fitzpatrick, 2003; Schraedley et al., 

1999). Discussing problems may be considered a form of support seeking coping, which 

likely improves outcomes for young people (a) by providing them with instrumental help in 

addressing the source of their problems or in positively adapting to the situation, or (b) by 
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providing them with advice and support in taking steps towards achieving these goals 

themselves. 

 

Supporting the well-established literature in this area, both physical activity and getting 

sufficient sleep were linked to lower distress and more positive well-being (Biddle & Asare, 

2011; Fuligni & Hardway, 2006; Hallal et al., 2006; Paluska & Schwenk, 2000; Shochat et al., 

2014), indicating an important link between controllable health behaviours and mental health 

outcomes. However, causality should not be assumed, as it is likely these relationships are 

bi-directional. For example, while getting more sleep may lead to reduced anxiety, research 

suggests that anxiety disorders are associated with increased likelihood of subsequent 

insomnia (Johnson, Roth, & Breslau, 2006; Ohayon & Roth, 2003). Finally, feeling a sense of 

connectedness and belonging to people around them, was linked to more positive mental 

health outcomes for young people, in line with previous research (Jose et al., 2012; Lee & 

Williams, 2013; Malaquias et al., 2015; Williams & Galliher, 2006). Again, evidence suggest 

this link between sense of belonging and mental health outcomes is likely to be bi-directional 

(Jose et al., 2012). For example, rejection or exclusion from one’s social network means 

one’s fundamental human need for connectedness is not met and is linked to increased 

symptoms of distress in adolescents (Kenny et al., 2013; La Greca & Harrison, 2005). 

However, young people who have mental health difficulties may experience cognitive 

distortions which can cause them to view their interpersonal relationships in a more negative 

light (Prinstein, Borelli, Cheah, Simon, & Aikins, 2005; Rose et al., 2011), resulting in a 

diminished sense of belonging.    

 

Overall, findings suggest these five brief items have good utility as indicators of the mental 

health status of an adolescent.  

 

7.5.4 What is the relationship between average daily problems, coping and mood in 

young people, as captured by mobile app data? 

Higher levels of daily problems significantly predicted lower happiness and higher negative 

affect, indicating that the more daily problems a young person experienced, the poorer their 

average daily mood was. This is consistent with previous research indicating that experience 

of negative daily events is associated with increase negative and decreased positive affect in 

adolescents (Larson & Ham, 1993; Schneiders et al., 2006). In contrast, perceived coping 

efficacy was linked to greater happiness and lower negative affect, indicating that those who 

felt they had coped better with their problems experienced a more positive average daily 

mood. Furthermore, while coping efficacy did not significantly moderate the relationship 

between problems and stress or worry, it did moderate the relationship between problems 

and happiness, sadness and anger. When coping efficacy was taken into account, the 
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relationship between problems and these mood states became negligible. Again this is 

consistent with previous research indicating the coping effectively with problems is 

associated with more positive mood outcomes (Ben-Zur, 2009; Bordwine & Huebner, 2010; 

Jaser et al., 2011; Ntoumanis & Biddle, 1998; Reschly et al., 2008).  

 

7.5.5 Strengths and Limitations.  

To the author’s knowledge this is the first study to explore the use of a mobile app as a 

method of EMA data collection in a sample of Irish adolescents. A key strength of the present 

study was the use of an electronic method of implementing EMA. This helped to avoid 

problems associated with pen and paper EMA methods, such as falsifying the times at which 

EMA ratings are completed (Stone et al., 2003), and thus increased the ecological validity of 

the data captured.   

 

Limitations of the study include the narrow range of questions asked, which limited the 

amount of information that was collected from participants. For example, it would have been 

useful to obtain information about the types of daily problems experienced, as research 

suggests the type of problems experienced can influence participants’ affective responses to 

them (Schneiders et al., 2006). It is likely this would have been feasible, as a number of 

participants reported a desire for more varied mood options and additional questions (as 

discussed in Chapter 6, Section 6.5.2). Another limitation was the poor response rate 

obtained from participants. Future research must consider ways of maximizing engagement 

when using electronic EMA methodologies with adolescents. Furthermore, the awareness 

that the researcher had access to the data they were inputting to the app may have resulted 

in response biases such as socially desirable responding (Van de Mortel, 2008), however the 

researcher made an effort to emphasise the anonymous and confidential nature of the data 

to help avoid this. 

 

Finally, a limitation of this study was the simplistic techniques employed to analyse the data. 

By aggregating the raw EMA data in order to calculate average daily problems, coping 

efficacy and mood scores across the four-week period, some of the richness of these data 

were lost in terms of their ability to provide a picture of the intrapersonal fluctuations of these 

mood variables within participants over time. More sophisticated analytical methods such as 

multi-level modeling provide opportunities to model young people’s mood trajectories over 

time and test how these trajectories may be related to various demographic and wellbeing 

indicator variables. While these techniques were beyond the scope of the present study 

permission to archive the data for this purpose was given as part of the ethical approval 

granted for this study, and represents a future direction for this research. 
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7.6 Summary 
!
Overall, while engagement with the EMA component of the app was low, the data that were 

obtained provide a useful insight into the relationship between daily problems, coping and 

mood in young people. They also affirm the role of formal help-seeking, informal help-

seeking, sleep, physical activity and sense of belonging as protective factors in youth mental 

health.  
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Chapter 8 General Discussion  
 

8.1 Overview 
 

This chapter provides an overview of the thesis. Key findings are summarised in the context 

of the each of the thesis aims set out in Chapter 1. The theoretical and practical implications 

of these findings for policy, practice and future research are discussed and general 

conclusions are drawn from across the five phases of the research project. 

 

8.2 Review of Aims and Summary of Key Findings   
!

8.2.1 Aim: To review the literature pertaining to youth mental health and the use of 

mobile technologies as platforms for the delivery of mental health interventions. 

Reviewing the literature on youth mental health identified emotional self-awareness (ESA) 

and the use of positive coping strategies as two key protective factors for promoting positive 

mental health outcomes in adolescence. Reviewing the literature on mobile apps in mental 

health served to illustrate the stark contrast between the immense quantity of mobile apps 

available to the general public and the dearth of research evidence to support their 

effectiveness. It also illustrated that the majority of studies which have been conducted are 

not of high quality, which serves to validate recent concerns about the quality of research 

being conducted in this area (Clough & Casey, 2015; Lindhiem et al., 2015; Olff, 2015). 

 

A key strength of the literature reviews in the present thesis was the systematic approach 

taken to reviewing studies pertaining to ESA and mental health in Chapter 2 (Section 2.5.3), 

and mobile apps and mental health in Chapter 3 (Section 3.3.3). For the purpose of the 

present thesis these reviews were considered to be of sufficient scale to provide a good 

indication of the state of the literature on these topics. However, it should be acknowledged 

that these reviews do have limitations in terms of their scope. For example, they only 

included peer-reviewed articles published in English and were limited to 2-3 core relevant 

bibliographic databases. Thus, they cannot be considered as definitively representative of 

the entire scope of the research in these areas. A more comprehensive review following 

widely accepted guidelines (such as Cochrane’s systematic review guidelines) would be 

desirable in the future. These types of comprehensive reviews are considered the gold 

standard (Cates, Stovold, & Welsh, 2014), however they require investment of significant 

resources that were unavailable within the scope of the present thesis.  
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8.2.2 Aim: To assess young peoples’ needs from mental health mobile apps. 

Focus groups with young people, presented in Chapter 4, indicated that safety, engagement 

and functionality are key factors that are important to young people in the development of 

mental health mobile apps. Other themes such as social interaction, promoting awareness, 

accessibility, gender and young people in control were also identified, but were mentioned 

less frequently.  

 

In terms of safety, confidentiality was a key concern, which is in line with adolescents’ needs 

from mental health services in general (Tylee, Haller, Graham, Churchill, & Sanci, 2007). 

Thus, controls over privacy settings and password protection are vital features that should  

be incorporated into mental health apps. However, as seen from participant feedback in the 

feasibility and effectiveness evaluation phases (where users found having to repeatedly enter 

a password annoying), it is important to incorporate privacy and password protection in a 

manner that has minimal effect on app accessibility and engagement. Participants were also 

concerned about the stigma associated with using mental health apps, thus these apps 

should be designed to be discrete and not attract attention to the user as recommended by 

Matthews et al. (2008). 

 

While participants reported a desire for social interaction via mental health apps, cyber-

bullying was a prominent concern. This is a key issue as cyber-bullying is linked to a range of 

problems including increased mental health difficulties in young people (Campbell & 

Robards, 2013).  A challenge faced by developers in future is how to incorporate social 

interaction into mental health apps while protecting users. This is important as social 

interaction via such technologies can give adolescents a sense of belonging and connection, 

which is important for well-being and emotional stability (Campbell & Robards, 2013).  

 

Both engagement and functionality were identified as important thus, mental health apps 

must serve a useful, relevant purpose while simultaneously engaging adolescents’ interest. 

Adolescents reported that large chunks of text should be avoided in the intervention 

interface, which is in line with Holzinger and Errath’s (2007) design recommendations for 

medical mobile apps, and that multimedia features such as music and videos should be 

included to maximise user engagement.  

 

Adolescents highlighted accessibility as important, in line with guidelines for promoting well-

being through technology (Campbell & Robards, 2013) and recommendations for medical 

apps (Holzinger & Errath, 2007).  Correspondingly, mental health apps must be easy to use 

and affordable, if not free of cost (Campbell & Robards, 2013). Creating awareness about 

mental health apps was also identified as important, thus developers should strive to create a 



!

 200!

context where these apps are well-promoted and openly discussed by young people, in order 

to increase their social acceptability and consequently adolescents’ engagement with them.  

Finally, results also highlighted the importance of ensuring that adolescents feel in control of 

how they access support for their mental health, and do not feel as though they are being 

told what to do. To help achieve this, young people should be involved in the development 

process of technologies designed for their use in line with recommendations made by the 

International Declaration on Youth Mental Health (Coughlan et al., 2013). 

 

8.2.3 Aim: To develop a mobile app-based intervention for promoting positive mental 

health in young people. 

Following established guidelines (Craig et al., 2008; Matthews et al., 2008), and 

encompassing the focus group study described above, a mobile-app based mental health 

intervention called ‘CopeSmart’ was designed and developed, as detailed in Chapter 4. A 

key challenge faced during this development process was working with external, industry-

based app developers, and a number of lessons emerged from this experience. Firstly, 

seeking appropriate advice and guidance for working with developers from the outset should 

be a key priority, particularly in the case of projects like the present study where the core 

research team is comprised solely of academic researchers with minimal industry 

experience. In the present study the author consulted informally with a Dublin-based mobile 

development executive who provided advice on effectively communicating design and 

functional requirements to developers; for example, when communicating technological 

concepts, it is advised to break down how each component will work into very specific and 

logical steps, so the developer can assess how exactly those functions can be programmed 

(Garber, 2013).  The author also undertook a post-graduate module in Human-Computer 

Interaction, that provided practical insights into factors such as terminology used in interface 

development, which helped facilitate communication with the developers.  However, upon 

reflection, further guidance could have been sought prior to engaging with developers and 

the author acknowledges this as a limitation of the present thesis. For example, the 

developers undertook the project in a non-profit capacity and a formal contract with a fully 

specified work plan was not established, thus the research team had limited control over the 

situation when subsequent problems and delays with the app were experienced. 

Consultation with the university’s legal or technology transfer team (responsible for 

commercialisation, intellectual property etc.) or obtaining training on collaborating with 

industry (for example University College Dublin offers cross-discipline ‘Innovation Academy’ 

modules which provide experience working on industry problems), would likely have brought 

such issues to the research team’s awareness prior to working with developers, and may 

have resulted in more control over the final app created.  
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Secondly, with multiple stakeholders involved in the project, managing relationships was a 

key challenge. For example, a delivery date for the final working app was agreed with 

developers at the beginning of the project, and schools were recruited to take part in the 

feasibility study based on these deadlines. However, delays saw the feasibility study pushed 

back repeatedly, to a point where the final working app was not delivered until seven months 

after the initially agreed time. At this point, in order to ensure the research project as a whole 

would be delivered on schedule (in line with the initial agreement set out with the Irish 

Research Council, who funded the thesis), the feasibility study was forced to temporally 

overlap with the RCT effectiveness evaluation, as mentioned in Chapter 5. This was another 

limitation of the present thesis, as the feedback obtained from the feasibility study should 

ideally have been used to inform changes to the app prior to evaluating it for effectiveness. 

Additionally, the continuous delays experienced due to problems with the developers 

resulted in strained relationships with teachers and schools who had invested time and effort 

into distributing and collecting parental consent forms and setting aside class time to take 

part in the research project.  Thus, relationships with teachers had to be carefully managed 

by the author (for example, by offering to come in and speak with their students about 

studying psychology at third level), not only to avoid difficulties in continuing with the 

research project, but also to ensure the professional reputation of the author’s university was 

upheld in schools.  

  

Finally, the developers also pushed for the collection of back-end GPS (global positioning 

satellite) and accelerometer data, which the research team agreed to and paid for. However, 

technical problems meant that the data captured weren’t usable, and as a formal contract 

has not been established, there was very little the research team could do. As Olff (2015) 

ascertains, it is easy for clinicians and developers to be ‘seduced’ by state of the art 

technologies, and time and expense were wasted on attempting to capture these data in the 

present study, which were not originally part of the research design. Thus, careful 

consideration must be given to the necessity of incorporating sophisticated technological 

features in such interventions, rather than simply including them because it is possible to do 

so. While there is a range of online articles offering advice for businesses working with 

developers (Garber, 2013; Shamis, 2015), the mental health field would benefit from a clear 

set of formal guidelines or recommendations for mental health professionals working with 

developers. 
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8.2.4 Aim: To explore the feasibility of implementing a mobile app-based mental health 

intervention.  

The small-scale feasibility study of the CopeSmart app, as described in Chapter 5, found that 

adolescents’ responses to the app were reasonably positive. The majority of participants 

reported that they found it useful and that they would recommend it to a friend. Moderate 

levels of engagement with the app were also observed, with participants on average 

engaging with the app on four of the seven days within the intervention period. However, 

while average engagement levels were moderate, there was a high level of variability among 

participants in terms of engagement. Thus, given the small sample size at this stage of the 

research project, definitive conclusions pertaining to engagement levels could not be drawn. 

Similarly, qualitative feedback on the app at this stage was mixed, with participants 

identifying both positive features (such as ease of use), as well as negative features (such as 

the mood charts being confusing). In spite of the mixed feedback, overall the app was 

considered a sufficiently feasible means of promoting positive mental health in young people, 

to warrant further evaluation as part of a larger scale effectiveness study.  

 

8.2.5 Aim: To evaluate the effectiveness of a mobile app-based intervention.  

A cluster RCT methodology was implemented to evaluate the effectiveness of the 

CopeSmart app. Findings indicated that use of the app over a four-week period was not 

effective in improving outcomes for young people. 

 

The feedback given by intervention group participants provides insight into reasons why the 

app may not have been effective in eliciting change, with over one third reporting that they 

did not find it useful. Of particular concern to young people was that information provided by 

the app was generic and not personally relevant to them or their situation, and this may 

explain why it did not help to elicit mental health benefits. It also suggests that the app did 

not meet young people’s requirements in terms of functionality, one of the top three themes 

that emerged from the focus groups pertaining to young people’s needs from such 

technologies. This lack of personalization had been identified as an issue in the feasibility 

study, however, as previously highlighted, problems experienced with developers meant that 

this could not be altered before the effectiveness evaluation. 

 

Another key issue raised was the necessity for increased and more varied information, self-

monitoring content and activities, suggesting the app may not have been comprehensive 

enough to hold young people’s interest. This may have contributed to the low level of 

engagement recorded and suggests the app did not meet young people’s requirements in 

terms of engagement; another of the top three themes identified in the focus groups. Thus, 

findings suggest the CopeSmart intervention only met one of the top three criteria identified 
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as important by young people (i.e. safety), with participants reporting that they liked the 

anonymous and confidential nature of the app. Finally, technical fixes (e.g. improving the way 

the reminder notification system worked) were also a key concern for young people. This 

reinforces the importance of ensuring that the research team have a good relationship with 

developers from the outset, with structures in place so that such issues can be corrected 

quickly and effectively. This will help to ensure that participants can focus on the 

mechanisms for change targeted by the intervention, rather than being distracted by 

technical glitches, which may serve to undermine the credibility of the app.   

 

Although no significant changes were elicited by the intervention, ESA and use of positive 

coping strategies did predict positive mental health outcomes. This suggests that they are 

appropriate mechanisms to target for promoting positive mental health, although an app-

based intervention in a non-clinical sample may not be enough to elicit intra-personal 

changes in these constructs. While feedback from participants offered insight as to why the 

app did not elicit changes in mental health outcomes, it is nonetheless somewhat surprising 

that no changes in emotional self-awareness were observed, even among the per protocol 

group, as it would be expected that monitoring one’s emotions over a four week period would 

be linked to at least some increases in emotional self-awareness. It likely that the low 

engagement levels were one of the most significant contributing factors to this finding. As 

described in Chapter 6 (Section 6.4.2,), 60% of participants did not engage with the 

intervention at all and even those who did engage used the app on less than seven days 

within the four-week intervention period. Thus, it is likely that the majority of participants 

simply did not engage with the app frequently enough for it to elicit any effect.  

 

8.2.6 Aim: To explore the utility of mobile apps as a means of ecological momentary 

assessment (EMA) with young people. 

Finally, the back-end data collected by the app were analysed. As observed in the 

effectiveness evaluation, engagement with the app was low, and correspondingly the 

response rate in terms of data collected using an EMA methodology was low. However data 

that were collected appeared valid, correlating with standardised measures of coping, 

distress and well-being. Single-item measures of key protective factors in youth mental 

health predicted distress, well-being and average daily positive and negative affect. Greater 

daily problems were associated with more negative mood outcomes, however when coping 

efficacy was taken into account, the relationship between problems and happiness, sadness 

and anger became negligible. This is an important finding, as although we cannot prevent 

young people from experiencing problems in their lives, training young people in the use of 

effective coping strategies and equipping them with the resources to effectively implement 

these strategies, may help to offset the negative emotional effects associated with the 
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experience of such problems. Thus, while low response rate was an issue, overall the data 

collected appeared valid and provided useful insights into the link between daily experience 

of problems, coping efficacy and mood states. 

 

8.3 Theoretical Implications 
!
In terms of the relationship identified between ESA and mental health outcomes, as 

highlighted in Chapter 6 (Section 6.5.2), the findings of the present thesis are in line with 

theory suggesting that the ability to identify what one is feeling allows individuals to respond 

early to symptoms of distress (Armstrong et al., 2011; Morris et al., 2010). This fits with 

Mayer and Gaschke’s (1988) ‘meta-mood’ information processing model, which suggests 

that ESA occurs as part of a regulatory process involving thoughts that monitor mood, 

leading to thoughts that evaluate mood, leading to thoughts to try to maintain or change 

mood. The present thesis found that identification of emotions (i.e. the ability to differentiate 

between emotions) was a stronger predictor of mental health outcomes than recognition of 

emotions (i.e. the awareness that emotional information is present). This suggests that 

attending to the presence of emotional information alone may not have strong utility in 

improving mental health outcomes unless one makes a deliberate effort to recognise and 

identify what they are feeling, thus facilitating movement through Mayer and Gaschke’s 

(1988) model from monitoring emotions to evaluating emotions, through to effective 

regulation of those emotions. Future research examining this theory should consider path-

modeling approaches, such as mediation analyses, to directly test the mediating effect of 

coping mechanisms in the relationship between ESA and mental health outcomes.  

 

Looking to coping, findings indicated that all categories of engagement coping independently 

predicted positive mental health outcomes and all categories of disengagement coping 

independently predicted negative mental health outcomes. This indicated that problem-

focused and emotion-focused coping strategies predicted either positive or negative mental 

health outcomes depending on whether they fell under the category of engagement or 

disengagement strategies. Similarly, coping mechanisms that can be considered primary-

control strategies (e.g. problem-solving, problem avoidance) and mechanisms that can be 

considered secondary control strategies (e.g. cognitive restructuring, social withdrawal), also 

predicted both positive and negative outcomes depending on whether they fell under the 

category of engagement coping or disengagement coping. These findings suggest that these 

two-dimensional models of coping alone (i.e. Folkman and Lazarus’s (1980) transactional 

model, and Band and Weisz’s (1988) primary/secondary control-based framework) are not 

useful in terms of distinguishing between adaptive and maladaptive strategies. In contrast, 

the engagement versus disengagement approach appears to have good utility in this regard 
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(Herman-Stahl et al., 1995; Roth & Cohen, 1986). Thus, findings suggest support for the 

theoretical conceptualisation of coping as a multi-dimensional construct (Compas et al., 

2001; Skinner et al., 2003; Skinner & Zimmer-Gembeck, 2007; Zimmer-Gembeck & Skinner, 

2011), and illustrate the importance of using multiple higher-order classifications when 

measuring coping with young people. 

 
8.4 Practical Implications and Future Research  
 

8.4.1. Promoting positive youth mental health in general.  

In terms of mental health promotion interventions with young people, findings of the present 

thesis suggest that ESA and positive coping strategies are appropriate mechanisms to target 

in order to promote well-being outcomes. The finding that engagement coping strategies 

were stronger predictors of well-being than distress, whereas disengagement strategies were 

stronger predictors of distress than well-being, suggests that promoting positive coping 

strategies should be encouraged as part of universal interventions aiming to promote positive 

well-being in young people, whereas targeting reduction of negative coping mechanisms may 

be more applicable to selective and indicated interventions for young people experiencing 

elevated distress.   

 

The findings from Chapter 7, that brief one item measures of key protective factors had good 

utility as indicators of the mental health status of adolescents, provides promise for the use of 

these items as a brief screening tool for young people. This may be useful as part of 

assessments in contexts where adolescents may not want to complete long measures of 

mental health outcomes, but where it would be useful for the clinician to have an overview of 

their mental health status, such as during GP visits. 

 

In terms of the protective factors themselves, efforts should be made to promote these in 

young people; particularly those factors that are largely controllable, such as sleep and 

exercise. For example, parents should be advised to encourage earlier bed times for 

adolescents on week nights and to support their child in engaging in physical activity, for 

example through joining a sports team or taking time out from homework by going for walk or 

to the gym. At a policy level, education around sleep hygiene should be implemented into the 

SPHE (Social, Personal and Health Education) curriculum for adolescents. Furthermore, 

consideration should be given to implementing later school start times in post-primary 

schools, which have been linked to a multitude of academic and well-being benefits for 

young people (Boergers, Gable, & Owens, 2014; Wahlstrom et al., 2014) by allowing them to 

get more sleep. In terms of physical activity, policies need to be implemented at a national 
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level so that greater effort is devoted to ensuring young people have designated time to be 

physically active during the school week. This is particularly salient in an Irish context as the 

European Commission (2013) identified the time assigned to physical education in Irish 

schools as consistently low in comparison to other European countries.  

 

While help-seeking and sense of belonging may be less directly controllable as protective 

factors, nonetheless there are numerous steps that can be taken by schools to promote 

these in teenagers. For example, in terms of help-seeking, schools should ensure their 

guidance counsellor has a high level of availability and that students know how to approach 

them confidentially in relation to problems they may be experiencing. In an Irish context 

policy changes at a national level are necessary in order to help achieve this, with schools 

struggling to provide sufficient counselling supports to students as a result of governmental 

cuts over the past five years, particularly in DEIS schools (McLaughlin, 2016). In terms of 

promoting sense of belonging, a whole school approach should be taken, incorporating 

features that have been linked to increased sense of belonging among students, including 

appropriate policies and structures to prevent bullying, peer support programme and extra-

curricular activities (Rowe & Stewart, 2009).  

 

8.4.2 The use of apps in youth mental health.  

Looking to app-based mental health interventions, feedback obtained from the focus groups 

provide a reference for future developers of mental health mobile apps, and suggest the 

importance of placing a particular focus on safety, engagement and functionality in the 

design and development of such technologies. Insights from the app development process in 

the present study also suggest that researchers should make efforts to avail of appropriate 

guidance and training prior to working with developers. They should also give careful 

consideration to how they employ technologies to help them to answer their research 

questions, and avoid the temptation to include superfluous features that may results in 

wasted time and financial resources.  

 

In terms of app content, a key consideration in the design of future mental health apps 

should be the provision of relevant, personalised information to users. The lack of 

personalised information was a key limitation of the app in the present study and was 

identified as an issue by participants, who considered the app information to be generic (as 

evidenced from participants’ quotes in Table 5.3 and Appendix O). These findings suggest 

that it is not enough to simply provide young people with general advice; they want 

information that tailored specifically to their needs. In today’s society, algorithms are 

continuously being developed by online service providers such as Google and Facebook to 

provide an increasingly personalised online experience to users (Viner, 2016), who will 
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expect this to be reflected in their apps. To achieve this, future researchers must design apps 

with algorithms that enable the app to respond intelligently to the data that users input and 

provide tailored advice based on this, such as Depp et al.’s (2015) PRISM app (described in 

Chapter 3, Section 3.3.3.2.2), which presented users with a personalised coping strategy 

based on how they had rated their mood that day. Furthermore, with technology continuing to 

advance at a rapid pace, future researchers will have opportunities to go a step further and 

incorporate sensor data into these algorithms, like in Bentley et al.’s (2013) Health Mashups 

app (described in Chapter 3, Section 3.3.3.1.1), which analysed phone sensor data (such as 

step count and hours asleep) to provide personalised insights to participants about their 

patterns of health behaviours. Future research should strive to incorporate such 

personalization features into mental health apps, while ensuring to adhere to ethical 

practices and to respect the user’s privacy.  

 

As well as being personalised to end-users, future developers must also ensure that content 

of mental health apps is not repetitive. This was identified as an issue in the present study, 

where participants reported a desire for the app to contain increased and more varied 

information (as evidenced by their responses illustrated in Table 5.3 and Appendix O). Young 

people today are accustomed to continually engaging with a host of technology-based 

sources (such as gaming consoles, laptops, tablets and mobile phones), which continue to 

improve in their ability to provide young people with stimulating and diverse content. Thus, 

they will expect the same from the health technologies they engage with and are likely to 

quickly lose interest in repetitive or monotonous information. Future developers must ensure 

that the material included in mental health apps is diverse and extensive enough to hold the 

attention of a generation used to rapidly processing large amounts of digital content from 

across a variety of information streams.  

 

Another consideration that developers should take into account, in terms of tailoring content, 

is the demographic characteristics of their intended end-users. For example, in the present 

study, references in the Coping Tips section of the app to paid online media streaming sites 

such as Netflix and going to the gym (see Appendix H) may have had the potential to 

alienate disadvantaged or marginalised youths who might not have the financial resources to 

engage in these types of activities. Thus, it would be useful for future researchers to pilot app 

content with individuals from different socio-economic backgrounds to ensure it is relevant to 

diverse user groups. This falls in line feedback from focus groups in the present study, as 

well as Matthews et al. (2008) guidelines for the design of mobile phone mental health 

interventions, both of which emphasised the importance of ensuring mental health apps are 

widely accessible to as many young people as possible.  
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Findings of the present study suggest that the information-based Coping Tips content in the 

app had no effect on eliciting change in young people’s coping behaviours. In light of 

feedback from participants about the content not being engaging enough (illustrated by 

participants’ quotes in Table 5.3 and Appendix O), future researchers must makes attempts 

to ensure their content is more interactive. Instead of presenting only information-based 

content, apps should incorporate skill-building content that encourages participants to 

actively take steps to engage in positive behaviours and has activities built into the app to 

support this.  For example, Melnyk, Amaya, Szalacha, Hoying, Taylor & Bowerxoz’s (2015) 

online cognitive behaviour skill-building intervention for young people incorporated weekly 

skill-building homework assignments as well as a goal setting log for participants to 

complete. By supporting skill-building content with app-based activities to encourage 

engagement, this may help elicit instrumental action from participants to help them change 

their coping behaviours and mental health outcomes. 

 

In order to develop this type of skills building content effectively, it is essential that future 

developers consult with mental health professionals who have experience in eliciting 

changes in mental health outcomes in young people. This was a limitation of the present 

study; although the design team comprised researchers with experience in mental health, 

there were no clinicians involved in content development. This lack of clinical input may have 

been a contributing factor in terms of the app not being effective in eliciting change. In future, 

developers should involve clinicians in building and tailoring the content delivered by mental 

health apps, to ensure that methods employed by these apps are based on techniques that 

are known to be effective in eliciting changes in mental health outcomes in face-to-face 

practice.  

 

A core challenge faced by future researchers in this area is balancing the contention 

between conducting research that is methodologically rigorous, while keeping up with the 

rapid pace of technological advances (Kumar et al., 2013; Olff, 2015).  For example, the 

traditional RCT is considered the gold standard of research design for assessing efficacy and 

inferring causality (Clough & Casey, 2015). However, the median time from start of trial 

enrollment to publication for RCTs is estimated at 5.5 years (Ioannidis, 1998). Thus, by the 

time a technological intervention has gone through that process, the technology on which it 

was based may have become less relevant or even redundant (Kumar et al., 2013; Riley, 

Glasgow, Etheredge, & Abernethy, 2013). In future researchers must consider new ways to 

evaluate the efficacy of these types of interventions while still maintaining a standard of 

methodological rigour. For example, ‘automated RCTs’ have become a feasible possibility for 

researchers, where technologies are programmed to automatically carry out processes such 
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as enrollment, randomization, intervention delivery and outcome assessment, in order 

increase the speed at which trials can be conducted (Riley et al., 2013).  

 

In terms of contributing to evidence-based practice, Hoagwood et al. (2001), emphasise the 

importance of identifying treatments for which empirical studies fail to find an effect. 

However, the ‘file drawer effect’ means that trials which fail to find significant effects, often 

remain unpublished, thus presenting an overly positive picture in the literature of the potential 

efficacy of some treatments (Capuano, Coats, Scavone, Rossi, & Rosano, 2015; Scargle, 

2000). Given the scarcity of evidence for the use of mental health mobile apps with 

adolescents it is important that non-significant results, such as those obtained in the present 

study, are disseminated to provide an unbiased perception of the effectiveness of these tools 

in mental health. Furthermore, the importance of replicating findings is paramount to the 

scientific method, in order to increase confidence that the finding of the original study were 

not simply due to chance (Francis, 2012). Thus, future research should continue to evaluate 

self-monitoring mobile app-based interventions with adolescents, so a more definitive 

conclusion on the effectiveness of such tools as a means of promoting positive mental health 

can be reached.  

 

While the present thesis did not find efficacy for a universal mental health mobile app in a 

school-based sample of young people, these technologies may have utility in other mental 

health contexts with support from a mental health professional. For example if used as 

supports for targeted therapeutic interventions, they can provide therapists with real time 

summaries of client data which may lead to improved therapeutic outcomes (Clough & 

Casey, 2015). Notably, among the moderate to high quality studies which found 

effectiveness for the use of a mental health mobile app as described in Chapter 3 (Section 

3.3), the majority were implemented alongside some form of support from a mental health 

professional (Ben-Zeev et al., 2014; Dagöö et al., 2014; Depp et al., 2015; Kauer et al., 2012; 

Ly, Asplund, et al., 2014; Ly et al., 2015; Ly, Trüschel, et al., 2014; Moëll et al., 2015). Thus, 

future research should aim to examine the utility of mental health apps with adolescents 

when used as adjuncts to face-to-face support. For example, a young person attending a 

mental health service could engage with a self-monitoring app between sessions and then 

review their data with the mental health professional at their next session (as in Kauer et al.’s 

RCT where adolescent reviewed their summary data with a GP). These data could serve as 

a starting point for the young person to open up a discussion on how they have been feeling, 

and may be particularly valuable for young people who find it difficult to initiate this type of 

conversation.  
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Qualitative feedback from participants indicated some young people were not interested in 

the app or felt that they did not need it. This may be because the sample in the present study 

was community-based, thus participants may not have had a desire to use a mental health 

tool or may genuinely not have needed it. Thus, future research should consider testing 

these tools with more targeted samples. For example, mental health apps could be tested in 

schools with young people who are displaying early signs and symptoms of distress, as 

identified by their school guidance counsellors. These types of apps could also be tested with 

young people who are on waiting lists to attend child and adolescent mental health services 

or with those who refer themselves to drop-in mental health services like Australia’s 

Headspace (http://headspace.org.au/headspace-centres/) or Ireland’s Jigsaw centers 

(www.jigsaw.ie). As these are young people who have actively shown an interest in obtaining 

support for their mental health, they may be more willing to engage with technology-based 

mental health tools. 

 

The low level of app engagement was a key limitation in the present thesis, and poses a 

concern for researchers using apps as mental health interventions or as tools for EMA 

research with young people. In terms of app-based interventions, low levels of engagement 

mean participants may not experience enough of the intervention to elicit meaningful change, 

as likely occurred in the present study. In terms of testing hypotheses in EMA research, 

unless a large number of participants are recruited, non-engagement and attrition may result 

in an underpowered study or high volumes of missing data, which pose a range of 

challenges to the data analyses (Carpenter & Kenward, 2008; Dziura, Post, Zhao, Fu, & 

Peduzzi, 2013; Haukoos & Newgard, 2007). Thus, when considering the use of apps in 

adolescent mental health interventions or research, advance considerations must be given to 

possible means of maximizing engagement. For example, engagement may be encouraged 

by providing personalised recommendations to users based on the data they input (as 

previously described), such as in Depp et al.’s (2015) PRISM app disorder, where users 

received a personalised coping tip relevant to how they rated their mood that day. Offering 

users a detailed summary report of their data over time, which they can discuss with a 

professional, may also help to encourage engagement, like in Kauer et al.’s (2012) RCT. 

Other options include offering entry into a prize draw (Garcia et al., 2014) or monetary 

rewards (Rizvi et al., 2011) for engaging frequently with the app. However, caution should be 

exerted when employing these latter types of incentives. They may result in users entering 

false or biased data simply to avail of the monetary reward, rather than being motivated by a 

genuine interest in improving their mental health or observing their mood states over time. 

Furthermore, offering monetary incentives for engagement reduces the cost-effectiveness of 

mobile apps as tools in mental health research, which is one of their key advantages. 
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Finally, in light of the low engagement levels and lack of effectiveness observed in the 

present thesis, we must acknowledge the possibility that mobile apps simply aren’t an 

appropriate platform for the provision of mental health support to adolescents. In spite of their 

intuitive attractiveness, other technological platforms, such as websites, may be more 

appropriate. For example, a recent report by ReachOut Ireland indicated that only 30% of 

third level students would be likely to use a mobile app if they needed mental health 

information or support (Karwig, Chambers, & Murphy, 2015), in contrast to 85% who reported 

they would be likely to use the Internet in this situation. While this is a possibility, much 

further research is necessary before any definitive conclusions can be drawn.  

 

8.5 Conclusion 

!
Overall, the present thesis affirms Olff’s (2015) assertion that the evidence base in mental 

health mobile apps is running behind the market, and indicates that there is very little good 

quality evidence suggesting the effectiveness of apps as youth mental health interventions. 

However, these findings should not discourage researchers from adopting new technologies 

in youth mental health, as it is undeniable that advances in technology open up a world of 

opportunity in terms of improving access to mental health care. Instead, the findings of this 

thesis should serve as a caution for us not to be seduced by exciting advances in technology 

at the expense of remaining critical and ensuring our work is grounded in an evidence base 

and in the voices of young people. As Olff (2015) points out, it is easy to be enticed by state 

of the art technologies, however, at the end of the day the young person has to actually want 

to engage with the end product. Going forward we must bring together the training and 

expertise of professionals with the voice and insights of adolescents, in order to develop 

innovative and effective ways to utilize technology to create the best possible well-being 

outcomes for our young people. 



!

 212!

References 
 
Abbot, B. D., Uink, B., Modecki, K., & Barber, B. L. (2015). How do you feel? An Experience 

sampling method pilot study for adolescent behaviour, emotion and technology using 
smartphones. Melbourne: Young and Well Cooperative Research Centre. 

Aboujaoude, E., Salame, W., & Naim, L. (2015). Telemental health: A status update. World 
Psychiatry, 14(2), 223-230.  

Abras, C., Maloney-Krichmar, D., & Preece, J. (2004). User-centered design. In W. 
Bainbridge (Ed.) Encyclopedia of human-computer interaction. Thousand Oaks: Sage 
Publications, 37(4), 445-456.  

Altman, D. G. (1990). Practical statistics for medical research: CRC Press. 
American Psychiatric Association. (2013). DSM 5: American Psychiatric Association. 
Aminzadeh, K., Denny, S., Utter, J., Milfont, T. L., Ameratunga, S., Teevale, T., & Clark, T. 

(2013). Neighbourhood social capital and adolescent self-reported wellbeing in New 
Zealand: a multilevel analysis. Social Science and Medicine, 84, 13-21.  

Anderson, M. (2015). Technology Device Ownership: 2015. Pew Research Centre. Retrieved 
from: http://www.pewinternet.org/2015/10/29/technology-device-ownership-2015/  

Andreasen, N. C. (1984). Scale for the Assessment of Positive Symptons:(SAPS): University 
of Iowa. 

Anfara Jr, V. A., & Mertens, S. B. (2008). Do Single-Sex Classes and Schools Make a 
Difference? Middle School Journal, 40(2), 52-59.  

Angold, A., Messer, S. C., Stangl, D., Farmer, E., Costello, E. J., & Burns, B. J. (1998). 
Perceived parental burden and service use for child and adolescent psychiatric 
disorders. American Journal of Public Health, 88(1), 75-80.  

AppWarrior. (2010). Overcoming Depression. [Mobile app]. Retrieved from 
https://itunes.apple.com/ie/app/overcoming-depression/id402402292?mt=8  

Arain, M., Campbell, M. J., Cooper, C. L., & Lancaster, G. A. (2010). What is a pilot or 
feasibility study? A review of current practice and editorial policy. BMC Medical 
Research Methodology, 10(1), 67.  

Armijo-Olivo, S., Warren, S., & Magee, D. (2009). Intention to treat analysis, compliance, 
drop-outs and how to deal with missing data in clinical research: a review. Physical 
Therapy Reviews, 14(1), 36-49.  

Armstrong, A. R., Galligan, R. F., & Critchley, C. R. (2011). Emotional intelligence and 
psychological resilience to negative life events. Personality and Individual 
Differences, 51(3), 331-336.  

Arnett, J. J. (1999). Adolescent storm and stress, reconsidered. American Psychologist, 
54(5), 317-326. 

Arnett, J. J., & Hughes, M. (2012). Adolescence and Emerging Adulthood: A Cultural 
Approach. Essex, UK: Pearson Education. 

Attwood, M., Meadows, S., Stallard, P., & Richardson, T. (2012). Universal and targeted 
computerised cognitive behavioural therapy (Think, Feel, Do) for emotional health in 
schools: Results from two exploratory studies. Child and Adolescent Mental Health, 
17(3), 173-178.  

Avenevoli, S., Knight, E., Kessler, R. C., Merikangas, K. R. (2008). The epidemiology of 
depression in children and adolescents. In J. R. Z. Abela, Hankin, B.L. (Ed.), 
Handbook of Child and Adolescent Depression (pp. 6-34). New York: The Guilford 
Press. 



!

 213!

Ayduk, Ö., & Kross, E. (2010). From a distance: implications of spontaneous self-distancing 
for adaptive self-reflection. Journal of Personality and Social Psychology, 98(5), 809-
829.  

Ayers, T. S., Sandier, I. N., West, S. G., & Roosa, M. W. (1996). A dispositional and 
situational assessment of children's coping: Testing alternative models of coping. 
Journal of Personality, 64(4), 923-958.  

Bagby, R. M., Taylor, G. J., & Parker, J. D. (1994). The twenty-item Toronto Alexithymia 
Scale—II. Convergent, discriminant, and concurrent validity. Journal of 
Psychosomatic Research, 38(1), 33-40.  

Baikie, K. A., & Wilhelm, K. (2005). Emotional and physical health benefits of expressive 
writing. Advances in Psychiatric Treatment, 11(5), 338-346.  

Baker, S. L., Heinrichs, N., Kim, H.-J., & Hofmann, S. G. (2002). The Liebowitz social anxiety 
scale as a self-report instrument: a preliminary psychometric analysis. Behaviour 
Research and Therapy, 40(6), 701-715.  

Baltierra, N., LeGrand, S., Pike, E., Muessig, K., Bull, S., & Hightow-Weidman, L. (2014). 
More than* just* tracking time: measuring engagement within an internet-based 
HIV/STD intervention. Poster presentation, YTH Live 2014, April 6-8, San Francisco, 
California, USA. 

Band, E. B., & Weisz, J. R. (1988). How to feel better when it feels bad: Children's 
perspectives on coping with everyday stress. Developmental Psychology, 24(2), 247.  

Barbour, R. S. (2001). Checklists for improving rigour in qualitative research: a case of the 
tail wagging the dog? British Medical Journal, 322(7294), 1115-1117.  

Barlow, J., Wright, C., Sheasby, J., Turner, A., & Hainsworth, J. (2002). Self-management 
approaches for people with chronic conditions: a review. Patient Education and 
Counseling, 48(2), 177-187.  

Barrios-Choplin, B., & Atkinson, M. (1997). Personal and organizational quality assessment. 
Boulder Creek, CA: Institute of HeartMath. 

Barton, A. J. (2012). The regulation of mobile health applications. BMC Medicine, 10(1), 46.  
Bech, P. (2012). Clinical Psychometrics. Oxford: Wiley-Blackwell. 
Bech, P., Gudex, C., & Staehr Johansen, K. (1996). The WHO (Ten) well-being index: 

validation in diabetes. Psychotherapy and Psychosomatics, 65(4), 183-190.  
Bech, P., Olsen, L. R., Kjoller, M., & Rasmussen, N. K. (2003). Measuring well‐being rather 

than the absence of distress symptoms: a comparison of the SF‐36 Mental Health 
subscale and the WHO‐Five well‐being scale. International Journal of Methods in 
Psychiatric Research, 12(2), 85-91.  

Bech, P., Rasmussen, N.-A., Olsen, L. R., Noerholm, V., & Abildgaard, W. (2001). The 
sensitivity and specificity of the Major Depression Inventory, using the Present State 
Examination as the index of diagnostic validity. Journal of Affective Disorders, 66(2), 
159-164.  

Beck, A. T., Epstein, N., Brown, G., & Steer, R. A. (1988). An inventory for measuring clinical 
anxiety: psychometric properties. Journal of Consulting and Clinical Psychology, 
56(6), 893-897. 

Beck, A. T., Steer, R. A., & Brown, G. K. (1996). Manual for the Beck depression inventory-II. 
San Antonio, TX: Psychological Corporation.  

Beck, A. T., Ward, C., & Mendelson, M. (1961). Beck depression inventory (BDI). Archives of 
General Psychiatry, 4(6), 561-571.  

Beckner, V., Howard, I., Vella, L., & Mohr, D. C. (2010). Telephone-administered 
psychotherapy for depression in MS patients: moderating role of social support. 
Journal of Behavioral Medicine, 33(1), 47-59.  



!

 214!

Belzer, K. D., D’Zurilla, T. J., & Maydeu-Olivares, A. (2002). Social problem solving and trait 
anxiety as predictors of worry in a college student population. Personality and 
Individual Differences, 33(4), 573-585.  

Ben-Zeev, D., Brenner, C. J., Begale, M., Duffecy, J., Mohr, D. C., & Mueser, K. T. (2014). 
Feasibility, acceptability, and preliminary efficacy of a smartphone intervention for 
schizophrenia. Schizophrenia Bulletin, 40(6), 1244-1253.  

Ben-Zeev, D., Davis, K. E., Kaiser, S., Krzsos, I., & Drake, R. E. (2013). Mobile technologies 
among people with serious mental illness: opportunities for future services. 
Administration and Policy in Mental Health and Mental Health Services Research, 
40(4), 340-343.  

Ben-Zur, H. (2009). Coping styles and affect. International Journal of Stress Management, 
16(2), 87-101. 

Benjamini, Y., & Hochberg, Y. (1995). Controlling the false discovery rate: a practical and 
powerful approach to multiple testing. Journal of the Royal Statistical Society. Series 
B (Methodological), 57(1), 289-300.  

Bentley, F., Tollmar, K., Stephenson, P., Levy, L., Jones, B., Robertson, S., . . . Wilson, J. 
(2013). Health Mashups: Presenting statistical patterns between wellbeing data and 
context in natural language to promote behavior change. ACM Transactions on 
Computer-Human Interaction (TOCHI), 20(5), 30.  

Biddle, S. J., & Asare, M. (2011). Physical activity and mental health in children and 
adolescents: a review of reviews. British Journal of Sports Medicine, 45(11), 886-895.  

Biering, K., Hjollund, N. H., & Frydenberg, M. (2015). Using multiple imputation to deal with 
missing data and attrition in longitudinal studies with repeated measures of patient-
reported outcomes. Clinical Epidemiology, 7, 91-106.  

Birmaher, B., Brent, D. A., Kolko, D., Baugher, M., Bridge, J., Holder, D., . . . Ulloa, R. E. 
(2000). Clinical outcome after short-term psychotherapy for adolescents with major 
depressive disorder. Archives of General Psychiatry, 57(1), 29-36.  

Blanchard, E. B., Jones-Alexander, J., Buckley, T. C., & Forneris, C. A. (1996). Psychometric 
properties of the PTSD Checklist (PCL). Behaviour Research and Therapy, 34(8), 
669-673.  

Blount, R. L., Simons, L. E., Devine, K. A., Jaaniste, T., Psychol, M., Cohen, L. L., . . . 
Hayutin, L. G. (2008). Evidence-based assessment of coping and stress in pediatric 
psychology. Journal of Pediatric Psychology, 33(9), 1021-1045. 

Boden, M. T., & Berenbaum, H. (2011). What you are feeling and why: Two distinct types of 
emotional clarity. Personality and Individual Differences, 51(5), 652-656.  

Boden, M. T., & Berenbaum, H. (2012). Facets of emotional clarity and suspiciousness. 
Personality and Individual Differences, 53(4), 426-430.  

Boden, M. T., Gala, S., & Berenbaum, H. (2013). Emotional awareness, gender, and peculiar 
body-related beliefs. Cognition & Emotion, 27(5), 942-951.  

Boden, M. T., Irons, J. G., Feldner, M. T., Bujarski, S., & Bonn-Miller, M. O. (2015). An 
Investigation of Relations Among Quality of Life and Individual Facets of Emotional 
Awareness and Mindfulness. Mindfulness, 6(4), 700-707.  

Boden, M. T., & Thompson, R. J. (2015). Facets of emotional awareness and associations 
with emotion regulation and depression. Emotion, 15(3), 399.  

Boergers, J., Gable, C. J., & Owens, J. A. (2014). Later school start time is associated with 
improved sleep and daytime functioning in adolescents. Journal of Developmental 
and Behavioral Pediatrics, 35(1), 11-17.  

Bond, L., Patton, G., Glover, S., Carlin, J. B., Butler, H., Thomas, L., & Bowes, G. (2004). 
The Gatehouse Project: can a multilevel school intervention affect emotional 



!

 215!

wellbeing and health risk behaviours? Journal of Epidemiology and Community 
Health, 58(12), 997-1003.  

Bond, L., Toumbourou, J. W., Thomas, L., Catalano, R. F., & Patton, G. (2005). Individual, 
family, school, and community risk and protective factors for depressive symptoms in 
adolescents: a comparison of risk profiles for substance use and depressive 
symptoms. Prevention Science, 6(2), 73-88.  

Bordwine, V. C., & Huebner, E. S. (2010). The role of coping in mediating the relationship 
between positive affect and school satisfaction in adolescents. Child Indicators 
Research, 3(3), 349-366.  

Bowen, D. J., Kreuter, M., Spring, B., Cofta-Woerpel, L., Linnan, L., Weiner, D., . . . Fabrizio, 
C. (2009). How we design feasibility studies. American Journal of Preventive 
Medicine, 36(5), 452-457.  

Bower, J. E., Kemeny, M. E., Taylor, S. E., & Fahey, J. L. (1998). Cognitive processing, 
discovery of meaning, CD4 decline, and AIDS-related mortality among bereaved HIV-
seropositive men. Journal of Consulting and Clinical Psychology, 66(6), 979-986.  

Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative Research 
in Psychology, 3(2), 77-101.  

Broderick, P. C., & Korteland, C. (2002). Coping style and depression in early adolescence: 
Relationships to gender, gender role, and implicit beliefs. Sex Roles, 46(7-8), 201-
213.  

Brown, K. W., & Ryan, R. M. (2003). The benefits of being present: mindfulness and its role 
in psychological well-being. Journal of Personality and Social Psychology, 84(4), 822-
848.  

Brown, S. L., Teufel, J. A., Birch, D. A., & Kancherla, V. (2006). Gender, age, and behavior 
differences in early adolescent worry. Journal of School Health, 76(8), 430-437.  

Brutsaert, H., & Bracke, P. (1994). Gender context of the elementary school: Sex differences 
in affective outcomes. Educational Studies, 20(1), 3-11.  

Brutsaert, H., & Van Houtte, M. (2002). Girls' and boys' sense of belonging in single-sex 
versus co-educational schools. Research in Education, 68(1), 48-56.  

Burns, M. N., Begale, M., Duffecy, J., Gergle, D., Karr, C. J., Giangrande, E., & Mohr, D. C. 
(2011). Harnessing context sensing to develop a mobile intervention for depression. 
Journal of Medical Internet Research, 13(3).  

Cafazzo, J. A., Casselman, M., Hamming, N., Katzman, D. K., & Palmert, M. R. (2012). 
Design of an mHealth app for the self-management of adolescent type 1 diabetes: a 
pilot study. Journal of Medical Internet Research, 14(3), e70.  

Cairns, E. (1990). The relationship between adolescent perceived self‐competence and 
attendance at single‐sex secondary school. British Journal of Educational 
Psychology, 60(2), 207-211.  

Calear, A. L., Christensen, H., Mackinnon, A., Griffiths, K. M., & O’Kearney, R. (2009). The 
YouthMood Project: a cluster randomized controlled trial of an online cognitive 
behavioral program with adolescents. Journal of Consulting and Clinical Psychology, 
77(6), 1021-1032. 

Campbell, A. J., & Robards, F. (2013). Using technologies safely and effectively to promote 
young people’s wellbeing. Melbourne, Australia: NSW Centre for the Advancement of 
Adolescent Health, Westmead and the Young and Well CRC. 

Campbell, M., Fitzpatrick, R., Haines, A., & Kinmonth, A. L. (2000). Framework for design 
and evaluation of complex interventions to improve health. British Medical Journal, 
321(7262), 694-696. 



!

 216!

Campbell, M. K., Fayers, P. M., & Grimshaw, J. M. (2005). Determinants of the intracluster 
correlation coefficient in cluster randomized trials: the case of implementation 
research. Clinical Trials, 2(2), 99-107.  

Campbell, N. C., Murray, E., Darbyshire, J., Emery, J., Farmer, A., Griffiths, F., . . . Kinmonth, 
A. L. (2007). Designing and evaluating complex interventions to improve health care. 
British Medical Journal, 334(7591), 455-459.  

Cantor, N., Norem, J. K., Niedenthal, P. M., Langston, C. A., & Brower, A. M. (1987). Life 
tasks, self-concept ideals, and cognitive strategies in a life transition. Journal of 
Personality and Social Psychology, 53(6), 1178-1191. 

Capuano, A., Coats, A. J., Scavone, C., Rossi, F., & Rosano, G. (2015). Disclosure of 
negative trial results. A call for action. International Journal of Cardiology, 198, 47-48.  

Carissoli, C., Villani, D., & Riva, G. (2015). Does a meditation protocol supported by a mobile 
application help people reduce stress? Suggestions from a controlled pragmatic trial. 
Cyberpsychology, Behavior, and Social Networking, 18(1), 46-53.  

Carpenter, J. R., & Kenward, M. G. (2008). Missing data in randomised controlled trials-a 
practical guide. Birmingham, UK: National Institute for Health Research.  

Carter, A., Liddle, J., Hall, W., & Chenery, H. (2015). Mobile phones in research and 
treatment: Ethical guidelines and future directions. JMIR mHealth and uHealth, 3(4).  

Carter, J. S., Dellucci, T., Turek, C., & Mir, S. (2015). Predicting depressive symptoms and 
weight from adolescence to adulthood: stressors and the role of protective factors. 
Journal of Youth and Adolescence, 44(11), 2122-2140.  

Cates, C. J., Stovold, E., & Welsh, E. J. (2014). How to make sense of a Cochrane 
systematic review. Breathe, 10(2), 134-144.  

Central Statistics Office. (2012). Population classified by area. Dublin: Government of Ireland 
Central Statistics Office. 

Chambers, R., Lo, B. C. Y., & Allen, N. B. (2008). The impact of intensive mindfulness 
training on attentional control, cognitive style, and affect. Cognitive Therapy and 
Research, 32(3), 303-322.  

Chan, S. R., Torous, J., Hinton, L., & Yellowlees, P. (2014). Mobile Tele-Mental Health: 
Increasing Applications and a Move to Hybrid Models of Care. Healthcare, 2, 220-
233.  

Chandy, J. M., Blum, R. W., & Resnick, M. D. (1996). Female adolescents with a history of 
sexual abuse risk outcome and protective factors. Journal of Interpersonal Violence, 
11(4), 503-518.  

Chen, H., Cohen, P., Kasen, S., Johnson, J. G., Berenson, K., & Gordon, K. (2006). Impact 
of adolescent mental disorders and physical illnesses on quality of life 17 years later. 
Archives of Pediatrics and Adolescent Medicine, 160(1), 93-99.  

Chiauzzi, E., Brevard, J., Thurn, C., Decembrele, S., & Lord, S. (2008). MyStudentBody–
Stress: An online stress management intervention for college students. Journal of 
Health Communication, 13(6), 555-572.  

Chorpita, B. F., Yim, L., Moffitt, C., Umemoto, L. A., & Francis, S. E. (2000). Assessment of 
symptoms of DSM-IV anxiety and depression in children: A revised child anxiety and 
depression scale. Behaviour Research and Therapy, 38(8), 835-855.  

Christensen, H., Griffiths, K. M., & Korten, A. (2002). Web-based cognitive behavior therapy: 
analysis of site usage and changes in depression and anxiety scores. Journal of 
Medical Internet Research, 4(1), e3.  

Ciarrochi, J., Chan, A. Y., & Bajgar, J. (2001). Measuring emotional intelligence in 
adolescents. Personality and Individual Differences, 31(7), 1105-1119.  



!

 217!

Cicognani, E. (2011). Coping strategies with minor stressors in adolescence: Relationships 
with social support, self‐efficacy, and psychological well‐being. Journal of Applied 
Social Psychology, 41(3), 559-578.  

Ciesla, J. A., & Roberts, J. E. (2007). Rumination, negative cognition, and their interactive 
effects on depressed mood. Emotion, 7(3), 555-565.  

Clarke, A. M., Kuosmanen, T., & Barry, M. M. (2015). A systematic review of online youth 
mental health promotion and prevention interventions. Journal of Youth and 
Adolescence, 44(1), 90-113.  

Clarke, G., & Yarborough, B. J. (2013). Evaluating the promise of health IT to 
enhance/expand the reach of mental health services. General Hospital Psychiatry, 
35(4), 339-344.  

Claro, A., Boulanger, M.-M., & Shaw, S. R. (2015). Targeting vulnerabilities to risky behavior: 
an intervention for promoting adaptive emotion regulation in adolescents. 
Contemporary School Psychology, 19(4), 330-339.  

Clayton, R. R., & Illback, R. J. (2013). Economic burden and cost to government of youth 
mental ill-health. Dublin, Ireland: Headstrong, The National Centre for Youth Mental 
Health. Retrieved from http://archive.headstrong.ie/wp-
content/uploads/2014/01/Economic_Justification_Paper_2_-_Burden_of_Mental_Ill-
Health_and_Cost_to_Government_v21.pdf  

Clough, B. A., & Casey, L. M. (2015). The smart therapist: A look to the future of 
smartphones and mHealth technologies in psychotherapy. Professional Psychology: 
Research and Practice, 46(3), 147-153. 

Cohen, S., Kamarck, T., & Mermelstein, R. (1983). A global measure of perceived stress. 
Journal of Health and Social Behavior, 385-396.  

Collins, S., Woolfson, L. M., & Durkin, K. (2013). Effects on coping skills and anxiety of a 
universal school-based mental health intervention delivered in Scottish primary 
schools. School Psychology International, 35(1), 85-100. 

Commonwealth Department of Health and Aged Care. (2000). Promotion, prevention and 
early intervention for mental health - a monograph. Canberra, Australia: Mental 
Health and Special Programs Branch, Commonwealth Department of Health and 
Aged Care. 

Compas, B. E., Boyer, M. C., Stanger, C., Colletti, R. B., Thomsen, A. H., Dufton, L. M., & 
Cole, D. A. (2006). Latent variable analysis of coping, anxiety/depression, and 
somatic symptoms in adolescents with chronic pain. Journal of Consulting and 
Clinical Psychology, 74(6), 1132-1142. 

Compas, B. E., Connor-Smith, J. K., Saltzman, H., Thomsen, A. H., & Wadsworth, M. (2001). 
Coping with stress during childhood and adolescence: problems, progress, and 
potential in theory and research. Psychological Bulletin, 127(1), 87-127. 

Connor-Smith, J. K., Compas, B. E., Wadsworth, M. E., Thomsen, A. H., & Saltzman, H. 
(2000). Responses to stress in adolescence: measurement of coping and involuntary 
stress responses. Journal of Consulting and Clinical Psychology, 68(6), 976-992. 

Cook, T. D., Herman, M. R., Phillips, M., & Settersten Jr, R. A. (2002). Some ways in which 
neighborhoods, nuclear families, friendship groups, and schools jointly affect changes 
in early adolescent development. Child Development, 73(4), 1283-1309.  

Costello, Mustillo, S., Erkanli, A., Keeler, G., & Angold, A. (2003). Prevalence and 
development of psychiatric disorders in childhood and adolescence. Archives of 
General Psychiatry, 60(8), 837-844.  

Costello, Swendsen, J., Rose, J. S., & Dierker, L. C. (2008). Risk and protective factors 
associated with trajectories of depressed mood from adolescence to early adulthood. 
Journal of Consulting and Clinical Psychology, 76(2), 173-183. 



!

 218!

Cotter, K. L., Wu, Q., & Smokowski, P. R. (2015). Longitudinal risk and protective factors 
associated with internalizing and externalizing symptoms among male and female 
adolescents. Child Psychiatry and Human Development, 1-14.  

Coughlan, H., Cannon, M., Shiers, D., Power, P., Barry, C., Bates, T., . . . Davidson, S. 
(2013). Towards a new paradigm of care: the international declaration on Youth 
Mental Health. Early Intervention In Psychiatry, 7(2), 103-108.  

Coyne, J. C., & Gottlieb, B. H. (1996). The mismeasure of coping by checklist. Journal of 
Personality, 64(4), 959-991.  

Craig, P., Dieppe, P., Macintyre, S., Michie, S., Nazareth, I., & Petticrew, M. (2008). 
Developing and evaluating complex interventions: the new Medical Research Council 
guidance. British Medical Journal, 337, 979-983. 

Craig, S. L., & Austin, A. (2016). The AFFIRM open pilot feasibility study: A brief affirmative 
cognitive behavioral coping skills group intervention for sexual and gender minority 
youth. Children and Youth Services Review, 64, 136-144.  

Craig, J. A., Miner, D., Remtulla, T., Miller, J., & Zanussi, L. W. (2016). Piloting a Coping 
Skills Group Intervention to Reduce Depression and Anxiety Symptoms in Patients 
Awaiting Kidney or Liver Transplant. Health and Social Work.  

Crepaz-Keay, D. (2010). Self-management of mental health problems. Mental Health 
Foundation, London. Retrieved from 
http://www.euro.who.int/__data/assets/pdf_file/0018/124560/E94377.pdf.pdf  

Crumlish, N., Samalani, P., Sefasi, A., Kinsella, A., O'Callaghan, E., & Chilale, H. (2007). 
Insight, psychopathology and global functioning in schizophrenia in urban Malawi. 
The British Journal of Psychiatry, 191(3), 262-263.  

Csikszentmihalyi, M., & Hunter, J. (2003). Happiness in everyday life: The uses of 
experience sampling. Journal of Happiness Studies, 4(2), 185-199.  

Curry, J., Rohde, P., Simons, A., Silva, S., Vitiello, B., Kratochvil, C., . . . Pathak, S. (2006). 
Predictors and moderators of acute outcome in the Treatment for Adolescents with 
Depression Study (TADS). Journal of the American Academy of Child and Adolescent 
Psychiatry, 45(12), 1427-1439.  

D’Antonio, E., Kahn, J., McKelvey, J., Berenbaum, H., & Serper, M. R. (2015). Emotional 
awareness and delusions in schizophrenia and schizoaffective disorder. 
Comprehensive Psychiatry, 57, 106-111.  

D’Zurilla, T. J., & Nezu, A. M. (2010). Problem-solving therapy. In K.S. Dobson (Ed.) 
Handbook of cognitive-behavioral therapies (3rd ed., pp. 197-225). NY: Guilford Press 

Dagöö, J., Asplund, R. P., Bsenko, H. A., Hjerling, S., Holmberg, A., Westh, S., . . . Furmark, 
T. (2014). Cognitive behavior therapy versus interpersonal psychotherapy for social 
anxiety disorder delivered via smartphone and computer: A randomized controlled 
trial. Journal of Anxiety Disorders, 28(4), 410-417.  

Daly, G. (2006). Factors associated with formal help-seeking behaviour in Irish adolescents 
(Doctoral dissertation). University College Dublin, Dublin.    

Davey, G. C. (1993). A comparison of three worry questionnaires. Behaviour Research and 
Therapy, 31(1), 51-56.  

Davis, S. K., & Humphrey, N. (2012a). Emotional intelligence predicts adolescent mental 
health beyond personality and cognitive ability. Personality and Individual 
Differences, 52(2), 144-149.  

Davis, S. K., & Humphrey, N. (2012b). The influence of emotional intelligence (EI) on coping 
and mental health in adolescence: Divergent roles for trait and ability EI. Journal of 
Adolescence, 35(5), 1369-1379.  



!

 219!

De Wit, M., Pouwer, F., Gemke, R. J., Delemarre-van de Waal, H. A., & Snoek, F. J. (2007). 
Validation of the WHO-5 Well-Being Index in adolescents with type 1 diabetes. 
Diabetes Care, 30(8), 2003-2006.  

Deane, F. P., Wilson, C. J., & Ciarrochi, J. (2001). Suicidal ideation and help‐negation: Not 
just hopelessness or prior help. Journal of Clinical Psychology, 57(7), 901-914.  

Dennis, T. A., & O’Toole, L. J. (2014). Mental health on the go effects of a gamified attention-
bias modification mobile application in trait-anxious adults. Clinical Psychological 
Science, 2(5), 576-590.  

Dennis-Tiwary, T. A., Egan, L. J., Babkirk, S., & Denefrio, S. (2016). For whom the bell tolls: 
Neurocognitive individual differences in the acute stress-reduction effects of an 
attention bias modification game for anxiety. Behaviour Research and Therapy, 77, 
105-117.  

Denny, S., Fleming, T., Clark, T. C., & Wall, M. (2004). Emotional resilience: Risk and 
protective factors for depression among alternative education students in New 
Zealand. American Journal of Orthopsychiatry, 74(2), 137-149.  

Department of Education and Skills. (2015). DEIS: Delivering Equality of Opportunity in 
Schools. Retrieved from http://www.education.ie/en/Schools-Colleges/Services/DEIS-
Delivering-Equality-of-Opportunity-in-Schools-/  

Depp, C. A., Ceglowski, J., Wang, V. C., Yaghouti, F., Mausbach, B. T., Thompson, W. K., & 
Granholm, E. L. (2015). Augmenting psychoeducation with a mobile intervention for 
bipolar disorder: A randomized controlled trial. Journal of Affective Disorders, 174, 
23-30.  

Depp, C. A., Mausbach, B., Granholm, E., Cardenas, V., Ben-Zeev, D., Patterson, T. L., . . . 
Jeste, D. V. (2010). Mobile interventions for severe mental illness: design and 
preliminary data from three approaches. The Journal of Nervous and Mental Disease, 
198(10), 715-721. 

Derogatis, L. (1975). Brief Symptom Inventory. Baltimore: Clinical Psychometric Research. 
Desurvire, H., Caplan, M., & Toth, J. A. (2004). Using heuristics to evaluate the playability of 

games. Paper presented at the CHI'04 extended abstracts on Human factors in 
computing systems. 

Di Nuovo, S., Rispoli, L., & Genta, E. (2000). Misurare lo stress: il test MSP e altri strumenti 
per una valutazione integrata. Milan, Italy: FrancoAngeli. 

Diener, E., Wirtz, D., Biswas-Diener, R., Tov, W., Kim-Prieto, C., Choi, D., & Oishi, S. (2009). 
New measures of well-being (Social Indicators Research Series). Netherlands: 
Springer. 

Dijkstra, A., & Brosschot, J. (2003). Worry about health in smoking behaviour change. 
Behaviour Research and Therapy, 41(9), 1081-1092.  

Donker, T., Petrie, K., Proudfoot, J., Clarke, J., Birch, M.R., & Christensen, H. (2013). 
Smartphones for smarter delivery of mental health programs: a systematic review. 
Journal of Medical Internet Research, 15(11).  

Donnelly, D. A., & Murray, E. J. (1991). Cognitive and emotional changes in written essays 
and therapy interviews. Journal of Social and Clinical Psychology, 10(3), 334.  

Dooley, B., & Fitzgerald, A. (2012). My world survey: National study of youth mental health in 
Ireland. Dublin: Headstrong, The National Centre for Youth Mental Health. Retrieved 
fromhttp://researchrepository.ucd.ie/bitstream/handle/10197/4286/My_World_Survey
_2012_Online(4).pdf?sequence=1  

Dooley, B., Fitzgerald, A., & Giollabhui, N. (2015). The risk and protective factors associated 
with depression and anxiety in a national sample of Irish adolescents. Irish Journal of 
Psychological Medicine, 32(01), 93-105.  



!

 220!

Dumont, M., & Provost, M. A. (1999). Resilience in adolescents: Protective role of social 
support, coping strategies, self-esteem, and social activities on experience of stress 
and depression. Journal of Youth and Adolescence, 28(3), 343-363.  

Dziura, J. D., Post, L. A., Zhao, Q., Fu, Z., & Peduzzi, P. (2013). Strategies for dealing with 
missing data in clinical trials: from design to analysis. The Yale Journal of Biology and 
Medicine, 86(3), 343-358. 

Eastabrook, J. M., Flynn, J. J., & Hollenstein, T. (2014). Internalizing symptoms in female 
adolescents: Associations with emotional awareness and emotion regulation. Journal 
of Child and Family Studies, 23(3), 487-496.  

Ebner-Priemer, U. W., & Trull, T. J. (2009). Ecological momentary assessment of mood 
disorders and mood dysregulation. Psychological Assessment, 21(4), 463-475. 

Eccles, J. S. (1999). The development of children ages 6 to 14. The Future of Children, 9(2), 
30-44.  

Eccles, J. S., & Roeser, R. W. (2003). Schools as developmental contexts. In G.R Adams & 
M. Berzonsky (Eds.), Blackwell handbook of adolescence (pp. 129-148). Oxford, UK: 
Blackwell. 

Effective Public Health Practice Project. (1998). Quality assessment tool for quantitative 
studies. Ontario, Canada. Retrieved from 
http://www.ephpp.ca/PDF/Quality%20Assessment%20Tool_2010_2.pdf  

Eisenberg, D., Downs, M. F., Golberstein, E., & Zivin, K. (2009). Stigma and help seeking for 
mental health among college students. Medical Care Research and Review, 66(5), 
522-541.  

Eldridge, S. M., Ashby, D., & Kerry, S. (2006). Sample size for cluster randomized trials: 
effect of coefficient of variation of cluster size and analysis method. International 
Journal of Epidemiology, 35(5), 1292-1300.  

Elliott, I., & Coker, S. (2008). Independent self-construal, self-reflection, and self-rumination: 
A path model for predicting happiness. Australian Journal of Psychology, 60(3), 127-
134.  

Elliott, R., Fischer, C. T., & Rennie, D. L. (1999). Evolving guidelines for publication of 
qualitative research studies in psychology and related fields. British Journal of Clinical 
Psychology, 38(3), 215-229.  

Embi, P. J. (2001). Information at hand: using handheld computers in medicine. Cleveland 
Clinic Journal of Medicine, 68(10), 840-853.  

Enock, P. M., Hofmann, S. G., & McNally, R. J. (2014). Attention bias modification training 
via smartphone to reduce social anxiety: A randomized, controlled multi-session 
experiment. Cognitive Therapy and Research, 38(2), 200-216.  

Eschenbeck, H., Kohlmann, C.-W., & Lohaus, A. (2007). Gender differences in coping 
strategies in children and adolescents. Journal of Individual Differences, 28(1), 18-26.  

European Commission. (2013). Eurydice Report: Physical Education and Sport at School in 
Europe. Luxembourg: Publications Office of the European Union. Retrieved from 
http://eacea.ec.europa.eu/education/eurydice/documents/thematic_reports/150en.pdf  

Evans, C. E., Bowman, C. H., & Turnbull, O. H. (2005). Subjective awareness on the Iowa 
Gambling Task: The key role of emotional experience in schizophrenia. Journal of 
Clinical and Experimental Neuropsychology, 27(6), 656-664.  

Fairburn, C., Cooper, Z., & O’Connor, M. (2008). Eating Disorders Examination (edition 16.0 
D). In: C.G. Fariurn (Ed.) Cognitive behavior therapy and eating disorders (pp. 265-
308). NY: Guilford Press. 

Faul, F., Erdfelder, E., Lang, A.-G., & Buchner, A. (2007). G* Power 3: A flexible statistical 
power analysis program for the social, behavioral, and biomedical sciences. Behavior 
Research Methods, 39(2), 175-191.  



!

 221!

Faurholt-Jepsen, M., Frost, M., Ritz, C., Christensen, E. M., Jacoby, A., Mikkelsen, R., . . . 
Kessing, L. V. (2015). Daily electronic self-monitoring in bipolar disorder using 
smartphones–the MONARCA I trial: a randomized, placebo-controlled, single-blind, 
parallel group trial. Psychological Medicine, 45(13), 2691-2704.  

Fear, J. M., Champion, J. E., Reeslund, K. L., Forehand, R., Colletti, C., Roberts, L., & 
Compas, B. E. (2009). Parental depression and interparental conflict: Children and 
adolescents’ self-blame and coping responses. Journal of Family Psychology, 23(5), 
762-766. 

Feldman, G., & Hayes, A. (2005). Preparing for problems: A measure of mental anticipatory 
processes. Journal of Research in Personality, 39(5), 487-516.  

Fergus, S., & Zimmerman, M. A. (2005). Adolescent resilience: A framework for 
understanding healthy development in the face of risk. Annual Review of Public 
Health, 26, 399-419.  

Fergusson, D., Aaron, S. D., Guyatt, G., & Hébert, P. (2002). Post-randomisation exclusions: 
the intention to treat principle and excluding patients from analysis. British Medical 
Journal, 325(7365), 652-654. 

Fergusson, D. M., & Horwood, J. L. (2001). The Christchurch Health and Development 
Study: review of findings on child and adolescent mental health. Australian and New 
Zealand Journal of Psychiatry, 35(3), 287-296.  

Fergusson, D. M., Horwood, L. J., Ridder, E. M., & Beautrais, A. L. (2005). Subthreshold 
depression in adolescence and mental health outcomes in adulthood. Archives of 
General Psychiatry, 62(1), 66-72.  

Fernandez-Berrocal, P., Alcaide, R., Extremera, N., & Pizarro, D. (2006). The role of 
emotional intelligence in anxiety and depression among adolescents. Individual 
Differences Research, 4(1), 16-27.  

Ferrer-García, M., & Gutiérrez-Maldonado, J. (2008). Body image assessment software: 
Psychometric data. Behavior Research Methods, 40(2), 394-407.  

Field, A. (2013). Discovering statistics using IBM SPSS statistics. London: Sage. 
Finkelstein, D. M., Kubzansky, L. D., Capitman, J., & Goodman, E. (2007). Socioeconomic 

differences in adolescent stress: The role of psychological resources. Journal of 
Adolescent Health, 40(2), 127-134.  

Fischer, S., Stewart, T. E., Mehta, S., Wax, R., & Lapinsky, S. E. (2003). Handheld 
computing in medicine. Journal of the American Medical Informatics Association, 
10(2), 139-149.  

Fishbach, A., & Hofmann, W. (2015). Nudging self-control: A smartphone intervention of 
temptation anticipation and goal resolution improves everyday goal progress. 
Motivation Science, 1(3), 137.  

Fisher, L. D., Dixon, D. O., Herson, J., Frankowski, R. K., Hearron, M. S., & Peace, K. E. 
(1990). Intention to treat in clincal trials. In K. E. Peace (Ed.), Statistical issues in drug 
research and development (pp. 331-350). New York: Marcel Dekker. 

Flouri, E., & Mavroveli, S. (2013). Adverse life events and emotional and behavioural 
problems in adolescence: The role of coping and emotion regulation. Stress and 
Health, 29(5), 360-368.  

Folkman, S., & Lazarus, R. S. (1980). An analysis of coping in a middle-aged community 
sample. Journal of Health and Social Behavior, 219-239.  

Forbes, E. E., Stepp, S. D., Dahl, R. E., Ryan, N. D., Whalen, D., Axelson, D. A., . . . Silk, J. 
S. (2012). Real-world affect and social context as predictors of treatment response in 
child and adolescent depression and anxiety: an ecological momentary assessment 
study. Journal of Child and Adolescent Psychopharmacology, 22(1), 37-47.  



!

 222!

Forder, P. M., Gebski, V. J., & Keech, A. C. (2005). Allocation concealment and blinding: 
when ignorance is bliss. Medical Journal of Australia, 182(2), 87-89. 

Francis, G. (2012). Publication bias and the failure of replication in experimental psychology. 
Psychonomic Bulletin & Review, 19(6), 975-991.  

Free, C., Knight, R., Robertson, S., Whittaker, R., Edwards, P., Zhou, W., . . . Roberts, I. 
(2011). Smoking cessation support delivered via mobile phone text messaging 
(txt2stop): a single-blind, randomised trial. The Lancet, 378(9785), 49-55.  

Freedland, K. E., Mohr, D. C., Davidson, K. W., & Schwartz, J. E. (2011). Usual and unusual 
care: existing practice control groups in randomized controlled trials of behavioral 
interventions. Psychosomatic Medicine, 73(4), 323-335. 

Fridrici, M., & Lohaus, A. (2009). Stress-prevention in secondary schools: online-versus face-
to-face-training. Health Education, 109(4), 299-313.  

Frydenberg, E. (2004). Coping competencies: What to teach and when. Theory Into Practice, 
43(1), 14-22.  

Frydenberg, E. (2008). Adolescent Coping. Advances in theory, research and practice. 
Sussex, UK: Routledge. 

Frydenberg, E. (2010). Think Positively! A course for developing coping skills in adolescents 
London: Continuum. 

Frydenberg, E., & Brandon, C. (2002). The Best of Coping. Melbourne, Australia: Oz Child. 
Frydenberg, E., Eacott, C., & Clark, N. (2008). Teaching Coping Skills: From Distress to 

Success. Prevention Researcher, 8-12.  
Frye, A. A., & Goodman, S. H. (2000). Which social problem-solving components buffer 

depression in adolescent girls? Cognitive Therapy and Research, 24(6), 637-650.  
Fuligni, A. J., & Hardway, C. (2006). Daily Variation in Adolescents' Sleep, Activities, and 

Psychological Well‐Being. Journal of Research on Adolescence, 16(3), 353-378.  
Gable, S. L., & Haidt, J. (2005). What (and why) is positive psychology? Review of General 

Psychology, 9(2), 103-110. 
Gaggioli, A., & Riva, G. (2012). From mobile mental health to mobile wellbeing: opportunities 

and challenges. Studies in Health Technology and Informatics, 184, 141-147.  
Galobardes, B., Shaw, M., Lawlor, D. A., Lynch, J. W., & Smith, G. D. (2006). Indicators of 

socioeconomic position (part 1). Journal of Epidemiology and Community Health, 
60(1), 7-12.  

Gammon, D., Årsand, E., Walseth, O. A., Andersson, N., Jenssen, M., & Taylor, T. (2005). 
Parent-child interaction using a mobile and wireless system for blood glucose 
monitoring. Journal of Medical Internet Research, 7(5).  

Gans, S. E., Johnson, V. K., Krumrine, J., & Kerr, S. (2004). Predicting adjustment during the 
transition to college: Alexithymia, perceived stress, and psychological symptoms. 
Journal of College Student Development, 45(6), 593-611.  

Garber, S. (2013). 5 Best Practices for Working with Develpoers. Retrieved from 
http://www.forbes.com/sites/stellafayman/2013/03/14/5-best-practices-for-working-
with-developers/#3e9e2fdf5cdd  

Garcia, C. (2010). Conceptualization and measurement of coping during adolescence: A 
review of the literature. Journal of Nursing Scholarship, 42(2), 166-185.  

Garcia, C., Hardeman, R. R., Kwon, G., Lando-King, E., Zhang, L., Genis, T., . . . Kinder, E. 
(2014). Teenagers and texting: use of a youth ecological momentary assessment 
system in trajectory health research with latina adolescents. JMIR mHealth and 
uHealth, 2(1), e3.  

Garcia, D. M. (1998). Single-sex vs. coeducational public schooling for girls: A high school 
comparison study (Doctoral dissertation). Teachers College, Columbia University, 
New York.    



!

 223!

Garner, D. (2004). Eating Disorder Inventory-3 professional manual. Lutz, Florida: 
Psychological Assessment Resources.  

Ghorbani, N., Bing, M. N., Watson, P., Davison, H. K., & Mack, D. A. (2002). Self-reported 
emotional intelligence: Construct similarity and functional dissimilarity of higher-order 
processing in Iran and the United States. International Journal of Psychology, 37(5), 
297-308.  

Gil, K. M., Porter, L., Ready, J., Workman, E., Sedway, J., & Anthony, K. K. (2000). Pain in 
children and adolescents with sickle cell disease: An analysis of daily pain diaries. 
Children's Health Care, 29(4), 225-241.  

Gliem, R. R., & Gliem, J. A. (2003). Calculating, interpreting, and reporting Cronbach’s alpha 
reliability coefficient for Likert-type scales. Paper presented at Midwest Research-to-
Practice Conference in Adult, Continuing, and Community Education. Retrieved from 
https://scholarworks.iupui.edu/handle/1805/344  

Goldberg, D. (1992). General health questionnaire (GHQ-12). Windsor, UK: Nfer-Nelson.  
Goleman, D. (1995). Emotional intelligence. New York: Bantam Books. 
Goleman, D. (1999). Working with emotional intelligence. London: Bloomsbury. 
Goleman, D. (2001). An EI-based theory of performance. In D. Golemen & C. Cherniess 

(Eds.) The emotionally intelligent workplace: How to select for, measure, and improve 
emotional intelligence in individuals, groups, and organizations (pp. 27-44). San 
Francisco, CA: Jossey-Bass. 

Goodman, E., Slap, G. B., & Huang, B. (2003). The public health impact of socioeconomic 
status on adolescent depression and obesity. American Journal of Public Health, 
93(11), 1844-1850.  

Goodman, R. (1997). The Strengths and Difficulties Questionnaire: a research note. Journal 
of Child Psychology and Psychiatry, 38(5), 581-586.  

Goodman, W. K., Price, L. H., Rasmussen, S. A., Mazure, C., Fleischmann, R. L., Hill, C. L., 
. . . Charney, D. S. (1989). The Yale-Brown obsessive compulsive scale: I. 
Development, use, and reliability. Archives of General Psychiatry, 46(11), 1006-1011.  

Goodyear-Smith, F., Warren, J., & Elley, C. R. (2013). The eCHAT program to facilitate 
healthy changes in New Zealand primary care. The Journal of the American Board of 
Family Medicine, 26(2), 177-182.  

Gordon, K. H., Holm-Denoma, J. M., Troop-Gordon, W., & Sand, E. (2012). Rumination and 
body dissatisfaction interact to predict concurrent binge eating. Body Image, 9(3), 
352-357.  

Gordon, R. S. (1983). An operational classification of disease prevention. Public Health 
Reports, 98(2), 107-109. 

Gorely, T., Atkin, A. J., Biddle, S. J., & Marshall, S. J. (2009). Family circumstance, 
sedentary behaviour and physical activity in adolescents living in England: Project 
STIL. International Journal of Behavioral Nutrition and Physical Activity, 6(1), 33.  

Gorely, T., Marshall, S. J., Biddle, S. J., & Cameron, N. (2007). The prevalence of leisure 
time sedentary behaviour and physical activity in adolescent girls: An ecological 
momentary assessment approach. International Journal of Pediatric Obesity, 2(4), 
227-234.  

Gould, J. D., & Lewis, C. (1985). Designing for usability: key principles and what designers 
think. Communications of the ACM, 28(3), 300-311.  

Grant, A. M., Franklin, J., & Langford, P. (2002). The self-reflection and insight scale: A new 
measure of private self-consciousness. Social Behavior and Personality: an 
international journal, 30(8), 821-835.  

Grassi, A., Gaggioli, A., & Riva, G. (2011). New technologies to manage exam anxiety. 
Studies in Health Technology and Informatics, 167, 57-62.  



!

 224!

Gratz, K. L., & Roemer, L. (2004). Multidimensional assessment of emotion regulation and 
dysregulation: Development, factor structure, and initial validation of the difficulties in 
emotion regulation scale. Journal of Psychopathology and Behavioral Assessment, 
26(1), 41-54.  

Greenwood, J. (2014). Mood Panda. [Mobile app]. Retrieved from 
https://itunes.apple.com/us/app/moodpanda-mood-diary-mood/id447452124?mt=8  

Grenard, J. L., Stacy, A. W., Shiffman, S., Baraldi, A. N., MacKinnon, D. P., Lockhart, G., . . . 
Koprowski, C. (2013). Sweetened drink and snacking cues in adolescents. A study 
using ecological momentary assessment. Appetite, 67, 61-73.  

Grey, M., Whittemore, R., Jaser, S., Ambrosino, J., Lindemann, E., Liberti, L., Northrup, V. & 
Dziura, J. (2009). Effects of coping skills training in school!age children with type 1 
diabetes. Research in Nursing and Health, 32(4), 405-418.  

Gruber, K., Moran, P. J., Roth, W. T., & Taylor, C. B. (2002). Computer-assisted cognitive 
behavioral group therapy for social phobia. Behavior Therapy, 32(1), 155-165.  

Gulliver, A., Griffiths, K. M., & Christensen, H. (2010). Perceived barriers and facilitators to 
mental health help-seeking in young people: a systematic review. BMC Psychiatry, 
10(1), 113.  

Gupta, S. K. (2011). Intention-to-treat concept: A review. Perspectives in Clinical Research, 
2(3), 109-112. 

Gutman, L. M., Sameroff, A. J., & Eccles, J. S. (2002). The academic achievement of African 
American students during early adolescence: An examination of multiple risk, 
promotive, and protective factors. American Journal of Community Psychology, 30(3), 
367-399.  

Guy, W. (1976). ECDEU Assessment Manual for Psychopharmacology. Rockville, MD: US 
National Institute of Mental Health Psychopharmacology Research Branch.  

Haapala, I., Barengo, N. C., Biggs, S., Surakka, L., & Manninen, P. (2009). Weight loss by 
mobile phone: a 1-year effectiveness study. Public Health Nutrition, 12(12), 2382-
2391.  

Hagen, P., Colling, P., Metcalf, A., Nicholas, M., Rahilly, K., & Swainston, N. (2012). 
Participatory Design of evidence-based online youth mental health promotion, 
prevention, early intervention and treatment. Melbourne: Young and Well Cooperative 
Research Centre. Retrieved from 
http://www.uws.edu.au/__data/assets/pdf_file/0005/476330/Young_and_Well_CRC_I
M_PD_Guide.pdf  

Hall, G. S. (1904). Adolescence: Its psychology and its relation to physiology, anthropology, 
sociology, sex, crime, religion, and education (Vols. I & II). Englewood Cliff, NJ: 
Prentice-Hall. 

Hallal, P. C., Victora, C. G., Azevedo, M. R., & Wells, J. C. (2006). Adolescent physical 
activity and health: A Systematic Review. Sports Medicine, 36(12), 1019-1030.  

Hamilton, M. (1967). Development of a rating scale for primary depressive illness. British 
Journal of Social and Clinical Psychology, 6(4), 278-296.  

Hampel, P., & Petermann, F. (2006). Perceived stress, coping, and adjustment in 
adolescents. Journal of Adolescent Health, 38(4), 409-415.  

Hankin, B. L., Abramson, L. Y., Moffitt, T. E., Silva, P. A., McGee, R., & Angell, K. E. (1998). 
Development of depression from preadolescence to young adulthood: emerging 
gender differences in a 10-year longitudinal study. Journal of Abnormal Psychology, 
107(1), 128.  

Harrison, A. M., & Goozee, R. (2014). Psych-related iPhone apps. Journal of Mental Health, 
23(1), 48-50.  



!

 225!

Harrison, V., Proudfoot, J., Wee, P. P., Parker, G., Pavlovic, D. H., & Manicavasagar, V. 
(2011). Mobile mental health: review of the emerging field and proof of concept study. 
Journal of Mental Health, 20(6), 509-524.  

Hashemi, F., Darshori, A. N., Sharif, F., Karimi, M., & Zare, N. (2015). Effect of Coping 
Strategies Training On Its Use by Thalassemia Major Adolescents: A Randomized 
Controlled Clinical Trial. International Journal of Community Based Nursing and 
Midwifery, 3(1), 67.  

Haukoos, J. S., & Newgard, C. D. (2007). Advanced statistics: missing data in clinical 
research—part 1: an introduction and conceptual framework. Academic Emergency 
Medicine, 14(7), 662-668.  

Hayes, A. M., Beevers, C. G., Feldman, G. C., Laurenceau, J.-P., & Perlman, C. (2005). 
Avoidance and processing as predictors of symptom change and positive growth in 
an integrative therapy for depression. International Journal of Behavioral Medicine, 
12(2), 111-122.  

Hayes, R. J., & Moulton, L. H. (2009). Cluster Randomised Trials: Chapman & Hall/CRC. 
Health Service Executive. (2013). HSE Dublin Mid-Leinster Regional Service Plan 2013. 

Retrieved from 
https://www.hse.ie/eng/services/publications/corporate/dmlserviceplan2013.pdf  

Heck, R. H., Thomas, S. L., & Tabata, L. N. (2014). Multilevel and longitudinal modeling with 
IBM SPSS (2nd Edition ed.). New York, NY: Routledge. 

Herbert, B. M., Herbert, C., & Pollatos, O. (2011). On the relationship between interoceptive 
awareness and alexithymia: is interoceptive awareness related to emotional 
awareness? Journal of Personality, 79(5), 1149-1175.  

Heritier, S. R., Gebski, V. J., & Keech, A. C. (2003). Inclusion of patients in clinical trial 
analysis: the intention-to-treat principle. Medical Journal of Australia, 179(8), 438-440.  

Herman-Stahl, M. A., Stemmler, M., & Petersen, A. C. (1995). Approach and avoidant 
coping: Implications for adolescent mental health. Journal of Youth and Adolescence, 
24(6), 649-665.  

Hernández, P. (1983). Test Autoevaluativo Multifactorial de Adaptación Infantil. Madrid: TEA 
Ediciones.  

Heron, K. E., & Smyth, J. M. (2010). Ecological momentary interventions: incorporating 
mobile technology into psychosocial and health behaviour treatments. British Journal 
of Health Psychology, 15(1), 1-39.  

Hewson, C., & Buchanan, T. (2013). Ethics Guidelines for Internet-mediated Research. 
Hides, L., Kavanagh, D., Stoyanov, S., Zelenko, O., Tjondronegoro, D., & Mani, M. (2014). 

Mobile Application Rating Scale (MARS). Melbourne, Australia: Young and Well 
Cooperative Research Centre. Retrieved from 
http://eprints.qut.edu.au/71733/5/71733.pdf  

Hightow-Weidman, L. B., Muessig, K. E., Pike, E. C., LeGrand, S., Baltierra, N., Rucker, A. 
J., & Wilson, P. (2015). HealthMpowerment. org Building Community Through a 
Mobile-Optimized, Online Health Promotion Intervention. Health Education and 
Behavior, 42(4), 493-499.  

Hinkle, D., Wiersma, W., & Jurs, S. (2003). Applied Statistics for the Behavioral Sciences 
(5th ed.). Boston, NY: Houghton Mifflin Company. 

Hoagwood, K., Burns, B. J., Kiser, L., Ringeisen, H., & Schoenwald, S. K. (2001). Evidence-
based practice in child and adolescent mental health services. Psychiatric Services, 
52(9), 1179-1189. 

Hoffman, B. H., Badgett, B. A., & Parker, R. P. (2008). The effect of single-sex instruction in 
a large, urban, at-risk high school. The Journal of Educational Research, 102(1), 15-
36.  



!

 226!

Hofmann, W., Luhmann, M., Fisher, R. R., Vohs, K. D., & Baumeister, R. F. (2014). Yes, but 
are they happy? Effects of trait self‐control on affective well‐being and life 
satisfaction. Journal of Personality, 82(4), 265-277.  

Holzinger, A., & Errath, M. (2007). Mobile computer Web-application design in medicine: 
some research based guidelines. Universal Access in the Information Society, 6(1), 
31-41.  

Horwitz, A. G., Hill, R. M., & King, C. A. (2011). Specific coping behaviors in relation to 
adolescent depression and suicidal ideation. Journal of Adolescence, 34(5), 1077-
1085.  

Hotopf, M. (2002). The pragmatic randomised controlled trial. Advances in Psychiatric 
Treatment, 8(5), 326-333.  

Houtrow, A. J., & Okumura, M. J. (2011). Pediatric mental health problems and associated 
burden on families. Vulnerable Children and Youth Studies, 6(3), 222-233.  

Howe, D., Batchelor, S., & Bochynska, K. (2011). Finding our way: Youth participation in the 
development and promotion of youth mental health services on the NSW Central 
Coast. Advances in Mental Health, 10(1), 20-28.  

Howells, A., Ivtzan, I., & Eiroa-Orosa, F. J. (2016). Putting the ‘app’in Happiness: A 
Randomised Controlled Trial of a Smartphone-Based Mindfulness Intervention to 
Enhance Wellbeing. Journal of Happiness Studies, 17(1), 163-185.  

Hox, J. (1998). Multilevel modeling: When and why. In: I. Balderjahn, R. Mathar & M. 
Schader (Eds.) Classification, data analysis, and data highways: Proceedings of the 
21st annual conference of the Gesellschaft fur Klassifikation, University of Potsdam 
(pp. 147-154). Berlin, Germany: Springer. 

Huang, S., Berenbaum, H., & Chow, P. I. (2013). Distinguishing voluntary from involuntary 
attention to emotion. Personality and Individual Differences, 54(8), 894-898.  

Huffziger, S., & Kuehner, C. (2009). Rumination, distraction, and mindful self-focus in 
depressed patients. Behaviour Research and Therapy, 47(3), 224-230.  

Hurling, R., Catt, M., De Boni, M., Fairley, B. W., Hurst, T., Murray, P., . . . Sodhi, J. S. 
(2007). Using internet and mobile phone technology to deliver an automated physical 
activity program: randomized controlled trial. Journal of Medical Internet Research, 
9(2).  

ICH Expert Working Group. (1998). Statistical Principles for Clincal Trials E9. International 
Conference on Harmonisation of Technical Requirements for Registration of 
Pharmaceuticals for Human Use. Retrieved from 
http://www.ich.org/fileadmin/Public_Web_Site/ICH_Products/Guidelines/Efficacy/E9/S
tep4/E9_Guideline.pdf  

International Organisation for Standardisation. (2010). ISO 9241-210:2010: Ergonomics of 
human system interaction - Human-centred design for interactive systems. 
Switzerland: International Organization for Standardization.  

Ioannidis, J. P. (1998). Effect of the statistical significance of results on the time to 
completion and publication of randomized efficacy trials. Journal of the American 
Medical Association, 279(4), 281-286.  

Irish College of Psychiatrists. (2005). A Better Future now. Position Statement on Psychiatric 
Services for Children and Adolescents in Ireland. Occasional Paper OP60. Dublin, 
Ireland: Irish College of Psychiatrists. 

Irish Second-Level Students' Union. (2014). Transition Year - Exploring the Student 
Experience. Dublin, Ireland: Department of Education and Skills. Retrieved from 
https://www.education.ie/en/Publications/Education-Reports/Transition-Year-
Exploring-the-Student-Experience.pdf  



!

 227!

James, A. M. (2007). Principles of youth participation in mental health services. Medical 
Journal of Australia, 187(7), 57-59.  

Jaser, S. S., Champion, J. E., Dharamsi, K. R., Riesing, M. M., & Compas, B. E. (2011). 
Coping and positive affect in adolescents of mothers with and without a history of 
depression. Journal of Child and Family Studies, 20(3), 353-360.  

Jaser, S. S., Champion, J. E., Reeslund, K. L., Keller, G., Merchant, M. J., Benson, M., & 
Compas, B. E. (2007). Cross-situational coping with peer and family stressors in 
adolescent offspring of depressed parents. Journal of Adolescence, 30(6), 917-932.  

Jaser, S. S., Langrock, A. M., Keller, G., Merchant, M. J., Benson, M. A., Reeslund, K., . . . 
Compas, B. E. (2005). Coping with the stress of parental depression II: Adolescent 
and parent reports of coping and adjustment. Journal of Clinical Child and Adolescent 
Psychology, 34(1), 193-205.  

Jeffers, G. (2011). The Transition Year programme in Ireland. Embracing and resisting a 
curriculum innovation. The Curriculum Journal, 22(1), 61-76.  

Jermann, F., Billieux, J., Larøi, F., d’Argembeau, A., Bondolfi, G., Zermatten, A., & Van der 
Linden, M. (2009). Mindful Attention Awareness Scale (MAAS): Psychometric 
properties of the French translation and exploration of its relations with emotion 
regulation strategies. Psychological Assessment, 21(4), 506-514. 

Johnson, E. O., Roth, T., & Breslau, N. (2006). The association of insomnia with anxiety 
disorders and depression: exploration of the direction of risk. Journal of Psychiatric 
Research, 40(8), 700-708.  

Johnson, J. G., Cohen, P., Kasen, S., & Brook, J. S. (2002). Eating disorders during 
adolescence and the risk for physical and mental disorders during early adulthood. 
Archives of General Psychiatry, 59(6), 545-552.  

Jose, P. E., Ryan, N., & Pryor, J. (2012). Does Social Connectedness Promote a Greater 
Sense of Well‐Being in Adolescence Over Time? Journal of Research on 
Adolescence, 22(2), 235-251.  

Kang, J. I., Namkoong, K., Yoo, S. W., Jhung, K., & Kim, S. J. (2012). Abnormalities of 
emotional awareness and perception in patients with obsessive–compulsive disorder. 
Journal of Affective Disorders, 141(2), 286-293.  

Karasouli, E., & Adams, A. (2014). Assessing the Evidence for e-Resources for Mental 
Health Self-Management: A Systematic Literature Review. JMIR Mental Health, 1(1), 
e3.  

Karwig, G., Chambers, D., & Murphy, F. (2015). Reaching Out in College: Help-Seeking at 
Third Level in Ireland. Dublin, Ireland: ReachOut Ireland. Retrieved from 
http://ie.reachout.com/wp-content/uploads/2015/11/research-report-final-lo-res.pdf  

Kauer, S. D. (2012). Emotional Self-Awareness and Depressive Symptoms: An Investigation 
of an Early Intervention Mobile Phone Self-Monitoring Program for Adolescents 
(Doctoral dissertation). University of Melbourne, Melbourne.    

Kauer, S. D., Reid, S. C., Crooke, A. H. D., Khor, A., Hearps, S. J. C., Jorm, A. F., . . . 
Patton, G. (2012). Self-monitoring using mobile phones in the early stages of 
adolescent depression: randomized controlled trial. Journal of Medical Internet 
Research, 14(3), e67.  

Kay, M., Santos, J., & Takane, M. (2011). mHealth: New horizons for health through mobile 
technologies. World Health Organization Global Observatory for eHealth Series 
(Volume 3). Retrieved from 
http://www.who.int/goe/publications/goe_mhealth_web.pdf  

Kay, S. R., Flszbein, A., & Opfer, L. A. (1987). The positive and negative syndrome scale 
(PANSS) for schizophrenia. Schizophrenia Bulletin, 13(2), 261-276.  



!

 228!

Kelly, A. E., Klusas, J. A., von Weiss, R. T., & Kenny, C. (2001). What is it about revealing 
secrets that is beneficial? Personality and Social Psychology Bulletin, 27(6), 651-665.  

Kemp, R. A., & Lambert, T. J. (1995). Insight in schizophrenia and its relationship to 
psychopathology. Schizophrenia Research, 18(1), 21-28.  

Kenardy, J., McCafferty, K., & Rosa, V. (2006). Internet-delivered indicated prevention for 
anxiety disorders: Six-month follow-up. Clinical Psychologist, 10(1), 39-42.  

Kenardy, J. A., Dow, M. G. T., Johnston, D. W., Newman, M. G., Thomson, A., & Taylor, C. 
B. (2003). A comparison of delivery methods of cognitive-behavioral therapy for panic 
disorder: an international multicenter trial. Journal of Consulting and Clinical 
Psychology, 71(6), 1068-1075. 

Kenny, R. (2012). An Exploration of Help-Seeking Behaviour in Young People (Masters 
thesis). University College Dublin, Dublin.    

Kenny, R., Dooley, B., & Fitzgerald, A. (2013). Interpersonal relationships and emotional 
distress in adolescence. Journal of Adolescence, 36(2), 351-360.  

Kessler, R., Andrews, G., Colpe, L. J., Hiripi, E., Mroczek, D. K., Normand, S.-L., . . . 
Zaslavsky, A. M. (2002). Short screening scales to monitor population prevalences 
and trends in non-specific psychological distress. Psychological Medicine, 32(06), 
959-976.  

Kessler, R. C., Berglund, P., Demler, O., Jin, R., Merikangas, K. R., & Walters, E. E. (2005). 
Lifetime prevalence and age-of-onset distributions of DSM-IV disorders in the 
National Comorbidity Survey Replication. Archives of General Psychiatry, 62(6), 593-
602.  

Killian, K. D. (2012). Development and Validation of the Emotional Self‐Awareness 
Questionnaire: A Measure of Emotional Intelligence. Journal of Marital and Family 
Therapy, 38(3), 502-514.  

Kincaid, C. (2005). Guidelines for Selecting the Covariance Structure in Mixed Model 
Analysis. Paper presented at the SUGI 30. Retrieved from 
http://www2.sas.com/proceedings/sugi30/198-30.pdf  

Kizakevich, P. N., Hubal, R., Brown, J., Lyden, J., Spira, J., Eckhoff, R., . . . Munoz, G. 
(2012). PHIT for duty, a mobile approach for psychological health intervention. 
Annual Review of Cybertherapy and Telemedicine, 181, 268-272.  

Klasen, F., Otto, C., Kriston, L., Patalay, P., Schlack, R., Ravens-Sieberer, U., & Group, B. S. 
(2015). Risk and protective factors for the development of depressive symptoms in 
children and adolescents: results of the longitudinal BELLA study. European Child 
and Adolescent Psychiatry, 24(6), 695-703.  

Kolko, D. J., Brent, D. A., Baugher, M., Bridge, J., & Birmaher, B. (2000). Cognitive and 
family therapies for adolescent depression: Treatment specificity, mediation, and 
moderation. Journal of Consulting and Clinical Psychology, 68(4), 603-614. 

Kollmann, A., Riedl, M., Kastner, P., Schreier, G., & Ludvik, B. (2007). Feasibility of a mobile 
phone–based data service for functional insulin treatment of type 1 diabetes mellitus 
patients. Journal of Medical Internet Research, 9(5).  

Kordy, H., Backenstrass, M., Hüsing, J., Wolf, M., Aulich, K., Bürgy, M., . . . Vedder, H. 
(2013). Supportive monitoring and disease management through the internet: An 
internet-delivered intervention strategy for recurrent depression. Contemporary 
Clinical Trials, 36(2), 327-337.  

Koriat, A., Goldsmith, M., & Pansky, A. (2000). Toward a psychology of memory accuracy. 
Annual Review of Psychology, 51(1), 481-537.  

Kovacs, M. (2004). Children’s depression inventory (CDI). Toronto: Multi-Health Systems Inc.  
Kraaij, V., Garnefski, N., de Wilde, E. J., Dijkstra, A., Gebhardt, W., Maes, S., & ter Doest, L. 

(2003). Negative life events and depressive symptoms in late adolescence: Bonding 



!

 229!

and cognitive coping as vulnerability factors? Journal of Youth and Adolescence, 
32(3), 185-193.  

Krattenmacher, T., Kühne, F., Führer, D., Beierlein, V., Brähler, E., Resch, F., . . . Romer, G. 
(2013). Coping skills and mental health status in adolescents when a parent has 
cancer: A multicenter and multi-perspective study. Journal of Psychosomatic 
Research, 74(3), 252-259.  

Kroenke, K., Spitzer, R. L., & Williams, J. B. (2001). The Phq‐9. Journal of General Internal 
Medicine, 16(9), 606-613.  

Kross, E., & Ayduk, O. (2008). Facilitating adaptive emotional analysis: Distinguishing 
distanced-analysis of depressive experiences from immersed-analysis and 
distraction. Personality and Social Psychology Bulletin, 34(7), 924-938.  

Krueger, R. A., & Casey, M. A. (2000). Focus Groups: A Practical Guide for Applied 
Research. London, England; Thousand Oaks, California: SAGE. 

Kuehner, C., Huffziger, S., & Liebsch, K. (2009). Rumination, distraction and mindful self-
focus: Effects on mood, dysfunctional attitudes and cortisol stress response. 
Psychological Medicine, 39(2), 219-228. 

Kumar, S., Nilsen, W. J., Abernethy, A., Atienza, A., Patrick, K., Pavel, M., . . . Spruijt-Metz, 
D. (2013). Mobile health technology evaluation: the mHealth evidence workshop. 
American Journal of Preventive Medicine, 45(2), 228-236.  

La Greca, A. M., & Harrison, H. M. (2005). Adolescent peer relations, friendships, and 
romantic relationships: Do they predict social anxiety and depression? Journal of 
Clinical Child and Adolescent Psychology, 34(1), 49-61.  

Lam, C. W. C., & Frydenberg, E. (2009). Coping in the Cyberworld: Program Implementation 
and Evaluation–A Pilot Project. Australian Journal of Guidance and Counselling, 
19(02), 196-215.  

Landay, J. A., & Myers, B. A. (1995). Interactive sketching for the early stages of user 
interface design. Paper presented at the Proceedings of the SIGCHI conference on 
Human factors in computing systems. Retrieved from 
http://delivery.acm.org/10.1145/230000/223910/p43-landay.pdf  

Lane, R. D., Carmichael, C., & Reis, H. T. (2011). Differentiation in the momentary rating of 
somatic symptoms covaries with trait emotional awareness in patients at risk for 
sudden cardiac death. Psychosomatic Medicine, 73(2), 185-192.  

Lane, R. D., Quinlan, D. M., Schwartz, G. E., Walker, P. A., & Zeitlin, S. B. (1990). The 
Levels of Emotional Awareness Scale: A cognitive-developmental measure of 
emotion. Journal of Personality Assessment, 55(1-2), 124-134.  

Langrock, A. M., Compas, B. E., Keller, G., Merchant, M. J., & Copeland, M. E. (2002). 
Coping with the stress of parental depression: Parents' reports of children's coping, 
emotional, and behavioral problems. Journal of Clinical Child and Adolescent 
Psychology, 31(3), 312-324.  

Larson, R., & Ham, M. (1993). Stress and" storm and stress" in early adolescence: The 
relationship of negative events with dysphoric affect. Developmental Psychology, 
29(1), 130-140. 

Lazarus, R. S., & Folkman, S. (1984). Stress, Appraisal, and Coping (Vol. 725). New York, 
NY: Springer. 

Lee, H., & Williams, R. A. (2013). Effects of parental alcoholism, sense of belonging, and 
resilience on depressive symptoms: A path model. Substance Use and Misuse, 48(3), 
265-273.  

Lee, J.-S., Kang, Y.-H., Cho, S.-J., Suh, D.-H., Hong, K.-E., & Chung, S.-J. (2000). 
Development of korean form of children's yale-brown obsessive-compulsive scale 



!

 230!

(cy-bocs): a reliability and validity study. Journal of the Korean Academy of Child and 
Adolescent Psychiatry, 11(1), 60-69.  

Legerstee, J. S., Garnefski, N., Jellesma, F. C., Verhulst, F. C., & Utens, E. M. (2010). 
Cognitive coping and childhood anxiety disorders. European Child and Adolescent 
Psychiatry, 19(2), 143-150.  

Lemyre, L., Tessier, R., & Fillion, L. (1990). Mesure du stress psychologique (MSP). Éditions 
Behaviora. 

Lenhart, A. (2015). Teens, Social Media and technology Overview 2015. Pew Research 
Centre. Retrieved from http://www.pewinternet.org/2015/04/09/teens-social-media-
technology-2015/  

Leon, A. C., Davis, L. L., & Kraemer, H. C. (2011). The role and interpretation of pilot studies 
in clinical research. Journal of Psychiatric Research, 45(5), 626-629.  

Lewinsohn, P. M., Rohde, P., & Seeley, J. R. (1998). Major depressive disorder in older 
adolescents: prevalence, risk factors, and clinical implications. Clinical Psychology 
Review, 18(7), 765-794.  

Lewis, C., & Rieman, J. (1993). Task-centered user interface design. A Practical Introductio.  
Lewis, R., & Frydenberg, E. (2004). Adolescents least able to cope: How do they respond to 

their stresses? British Journal of Guidance & Counselling, 32(1), 25-37.  
Li, C. E., DiGiuseppe, R., & Froh, J. (2006). The roles of sex, gender, and coping in 

adolescent depression. Adolescence, 41(163), 409-415. 
Lindhiem, O., Bennett, C. B., Rosen, D., & Silk, J. (2015). Mobile Technology Boosts the 

Effectiveness of Psychotherapy and Behavioral Interventions A Meta-Analysis. 
Behavior Modification, 39(6), 785-804.  

Lischetzke, T., & Eid, M. (2003). Is attention to feelings beneficial or detrimental to affective 
well-being? Mood regulation as a moderator variable. Emotion, 3(4), 361.  

Littell, R. C., Pendergast, J., & Natarajan, R. (2000). Modelling covariance structure in the 
analysis of repeated measures data. Statistics in Medicine, 19(13), 1793- 1819.  

Lo, C. S., Ho, S. M., & Hollon, S. D. (2010). The effects of rumination and depressive 
symptoms on the prediction of negative attributional style among college students. 
Cognitive Therapy and Research, 34(2), 116-123.  

Lösel, F., & Farrington, D. P. (2012). Direct protective and buffering protective factors in the 
development of youth violence. American Journal of Preventive Medicine, 43(2), S8-
S23.  

Lovibond, S., & PF, L. (1995). Manual for the Depression, Anxiety and Stress Scales (2nd 
ed.). Sydney, Australia: Psychological Foundation of Australia. 

Luthar, S. S., Cicchetti, D., & Becker, B. (2000). The construct of resilience: A critical 
evaluation and guidelines for future work. Child Development, 71(3), 543-562.  

Luxton, D. D., McCann, R. A., Bush, N. E., Mishkind, M. C., & Reger, G. M. (2011). mHealth 
for mental health: Integrating smartphone technology in behavioral healthcare. 
Professional Psychology: Research and Practice, 42(6), 505-512. 

Ly, K. H., Asplund, K., & Andersson, G. (2014). Stress management for middle managers via 
an acceptance and commitment-based smartphone application: A randomized 
controlled trial. Internet Interventions, 1(3), 95-101.  

Ly, K. H., Topooco, N., Cederlund, H., Wallin, A., Bergström, J., Molander, O., . . . 
Andersson, G. (2015). Smartphone-supported versus full behavioural activation for 
depression: a randomised controlled trial. PloS One, 10(5), e0126559.  

Ly, K. H., Trüschel, A., Jarl, L., Magnusson, S., Windahl, T., Johansson, R., . . . Andersson, 
G. (2014). Behavioural activation versus mindfulness-based guided self-help 
treatment administered through a smartphone application: a randomised controlled 
trial. British Medical Journal, 4(1), e003440.  



!

 231!

Lyke, J. A. (2009). Insight, but not self-reflection, is related to subjective well-being. 
Personality and Individual Differences, 46(1), 66-70.  

Lynch, A. M., Kashikar-Zuck, S., Goldschneider, K. R., & Jones, B. A. (2007). Sex and age 
differences in coping styles among children with chronic pain. Journal of Pain and 
Symptom Management, 33(2), 208-216.  

Lysaker, P. H., Campbell, K., & Johannesen, J. K. (2005). Hope, awareness of illness, and 
coping in schizophrenia spectrum disorders: evidence of an interaction. The Journal 
of Nervous and Mental Disease, 193(5), 287-292.  

Lysaker, P. H., Vohs, J., Hasson-Ohayon, I., Kukla, M., Wierwille, J., & Dimaggio, G. (2013). 
Depression and insight in schizophrenia: comparisons of levels of deficits in social 
cognition and metacognition and internalized stigma across three profiles. 
Schizophrenia Research, 148(1), 18-23.  

Lyubomirsky, S., Sousa, L., & Dickerhoof, R. (2006). The costs and benefits of writing, 
talking, and thinking about life's triumphs and defeats. Journal of Personality and 
Social Psychology, 90(4), 692-708. 

Mael, F., Alonso, A., Gibson, D., Rogers, K., & Smith, M. (2005). Single-Sex Versus 
Coeducational Schooling: A Systematic Review. US Department of Education. 
Retrieved from https://www2.ed.gov/rschstat/eval/other/single-sex/single-sex.pdf  

Malaquias, S., Crespo, C., & Francisco, R. (2015). How do adolescents benefit from family 
rituals? Links to social connectedness, depression and anxiety. Journal of Child and 
Family Studies, 24(10), 3009-3017.  

Manjrekar, E., & Berenbaum, H. (2012). Exploring the utility of emotional awareness and 
negative affect in predicting body satisfaction and body distortion. Body Image, 9(4), 
495-502.  

Manjrekar, E., Berenbaum, H., & Bhayani, N. (2015). Investigating the moderating role of 
emotional awareness in the association between urgency and binge eating. Eating 
Behaviors, 17, 99-102.  

Masten, A. S. (2001). Ordinary magic: Resilience processes in development. American 
Psychologist, 56(3), 227-238. 

Matthews, G., Zeidner, M., & Roberts, R. D. (2002). Emotional intelligence: science and 
myth. London: MIT Press. 

Matthews, M., & Doherty, G. (2011). In the mood: engaging teenagers in psychotherapy 
using mobile phones. Paper presented at the Proceedings of the SIGCHI Conference 
on Human Factors in Computing Systems. Retrieved from 
https://www.scss.tcd.ie/Gavin.Doherty/papers/CHI2011-Mood.pdf  

Matthews, M., Doherty, G., Coyle, D., & Sharry, J. (2008). Designing mobile applications to 
support mental health interventions. In: J. Lumsden (Ed.) Handbook of research on 
user interface design and evaluation for mobile technology (pp. 635-656). New York, 
NY: IGI Global. 

Mattick, R. P., & Clarke, J. C. (1998). Development and validation of measures of social 
phobia scrutiny fear and social interaction anxiety. Behaviour Research and Therapy, 
36(4), 455-470.  

Mayer, J. D., & Gaschke, Y. N. (1988). The experience and meta-experience of mood. 
Journal of Personality and Social Psychology, 55(1), 102.  

Mayer, J. D., & Stevens, A. A. (1994). An emerging understanding of the reflective (meta-) 
experience of mood. Journal of Research in Personality, 28(3), 351-373.  

McFarland, C., Buehler, R., von Rüti, R., Nguyen, L., & Alvaro, C. (2007). The impact of 
negative moods on self-enhancing cognitions: the role of reflective versus ruminative 
mood orientations. Journal of Personality and Social Psychology, 93(5), 728-750.  



!

 232!

McGorry, P. D., Purcell, R., Goldstone, S., & Amminger, G. P. (2011). Age of onset and 
timing of treatment for mental and substance use disorders: implications for 
preventive intervention strategies and models of care. Current Opinion in Psychiatry, 
24(4), 301-306.  

McLaughlin, B. (2016). DEIS takes the Brunt of Austerity Cuts to Guidance Counselling in 
Schools [Press release]. Retrieved from http://www.igc.ie/Events_Publications/IGC-
Press-Releases/DEIS-takes-the-Brunt-of-Austerity-Cuts-to-Guidance-Counselling-in-
Schools;-where-One~to~One-Counselling-has-been-Cut-by  

McLeod, J. D., & Kessler, R. C. (1990). Socioeconomic status differences in vulnerability to 
undesirable life events. Journal of Health and Social Behavior, 31(2), 162-172.  

McMahon, E. M., Corcoran, P., McAuliffe, C., Keeley, H., Perry, I. J., & Arensman, E. (2013). 
Mediating effects of coping style on associations between mental health factors and 
self-harm among adolescents. Crisis, 34(4), 242-250. 

MedHelp. (2012). Moody Me - Mood Diary and Tracker [Mobile app]. Retrieved from 
https://itunes.apple.com/ie/app/moody-me-mood-diary-tracker/id411567371?mt=8  

Melnyk, B. M., Amaya, M., Szalacha, L. A., Hoying, J., Taylor, T., & Bowersox, K. (2015). 
Feasibility, Acceptability, and Preliminary Effects of the COPE Online Cognitive!
Behavioral Skill!Building Program on Mental Health Outcomes and Academic 
Performance in Freshmen College Students: A Randomized Controlled Pilot Study. 
Journal of Child and Adolescent Psychiatric Nursing, 28(3), 147-154 

Merikangas, K. R., He, J.-p., Burstein, M., Swanson, S. A., Avenevoli, S., Cui, L., . . . 
Swendsen, J. (2010). Lifetime prevalence of mental disorders in US adolescents: 
results from the National Comorbidity Survey Replication–Adolescent Supplement 
(NCS-A). Journal of the American Academy of Child and Adolescent Psychiatry, 
49(10), 980-989.  

Meyer, T. J., Miller, M. L., Metzger, R. L., & Borkovec, T. D. (1990). Development and 
validation of the Penn State worry questionnaire. Behaviour Research and Therapy, 
28(6), 487-495.  

Mihalca, A. M. (2015). The Emotion  Awareness Questioannire (EAQ30): A call for revision 
Journal of Evidence-Based Psychotherapies, 15(1), 17-36. 

Moberly, N. J., & Watkins, E. R. (2006). Processing mode influences the relationship 
between trait rumination and emotional vulnerability. Behavior Therapy, 37(3), 281-
291.  

Moëll, B., Kollberg, L., Nasri, B., Lindefors, N., & Kaldo, V. (2015). Living SMART—A 
randomized controlled trial of a guided online course teaching adults with ADHD or 
sub-clinical ADHD to use smartphones to structure their everyday life. Internet 
Interventions, 2(1), 24-31.  

Möller Leimkühler, A., Heller, J., & Paulus, N.-C. (2007). Subjective well-being and ‘male 
depression’in male adolescents. Journal of Affective Disorders, 98(1), 65-72.  

Mollison, J., Simpson, J., Campbell, M., & Grimshaw, J. (1999). Comparison of analytical 
methods for cluster randomised trials: an example from a primary care setting. 
Journal of Epidemiology and Biostatistics, 5(6), 339-348.  

Mor, N., & Winquist, J. (2002). Self-focused attention and negative affect: a meta-analysis. 
Psychological Bulletin, 128(4), 638-662. 

Morris, M. E., Kathawala, Q., Leen, T. K., Gorenstein, E. E., Guilak, F., Labhard, M., & 
Deleeuw, W. (2010). Mobile therapy: case study evaluations of a cell phone 
application for emotional self-awareness. Journal of Medical Internet Research, 12(2).  

Mrazek, P. J., & Haggerty, R. J. (1994). Reducing risks for mental disorders: Frontiers for 
preventive intervention research. Washington DC: National Academy Press. 



!

 233!

Mullis, A. K., Mullis, R. L., Schwartz, S. J., Pease, J. L., & Shriner, M. (2007). Relations 
among parental divorce, identity status, and coping strategies of college age women. 
Identity: An International Journal of Theory and Research, 7(2), 137-154.  

Multon, K. D. (2010). Interrater Reliability. In: N. J. Salkind (Ed.), Encyclopedia of Research 
Design (pp. 627 - 629). Thousand Oaks, California: SAGE. 

Mulvaney, S. A., Ho, Y.-X., Cala, C. M., Chen, Q., Nian, H., Patterson, B. L., & Johnson, K. 
B. (2013). Assessing adolescent asthma symptoms and adherence using mobile 
phones. Journal of Medical Internet Research, 15(7), e141.  

Mulvaney, S. A., Rothman, R. L., Dietrich, M. S., Wallston, K. A., Grove, E., Elasy, T. A., & 
Johnson, K. B. (2012). Using mobile phones to measure adolescent diabetes 
adherence. Health Psychology, 31(1), 43-50. 

Murphy, B., Herman, H., Hawthorne, G., Pinzone, T., & Evret, H. (2000). Australian 
WHOQOL instruments: User's manual and interpretation guide. Melbourne, Australia: 
Australian WHOQOL Field Study Centre. Retrieved from 
http://worlddatabaseofhappiness.eur.nl/hap_bib/freetexts/~WHOQOL%202000.pdf  

Myers, M. G., Stein, M. B., & Aarons, G. A. (2002). Cross validation of the Social Anxiety 
Scale for Adolescents in a high school sample. Journal of Anxiety Disorders, 16(2), 
221-232.  

Naicker, K., Galambos, N. L., Zeng, Y., Senthilselvan, A., & Colman, I. (2013). Social, 
demographic, and health outcomes in the 10 years following adolescent depression. 
Journal of Adolescent Health, 52(5), 533-538.  

Najavits, L. M., Gallop, R. J., & Weiss, R. D. (2006). Seeking safety therapy for adolescent 
girls with PTSD and substance use disorder: A randomized controlled trial. The 
Journal of Behavioral Health Services & Research, 33(4), 453-463. 

National Collaborating Centre for Methods and Tools. (2008). Quality Assessment Tool for 
Quantitative Studies. Retrieved from http://www.nccmt.ca/resources/search/14  

National Sleep Foundation. (2016). Teens and Sleep.   Retrieved from 
https://sleepfoundation.org/sleep-topics/teens-and-sleep  

Neil, A., Batterham, P., Christensen, H., Bennett, K., & Griffiths, K. (2009). Predictors of 
adherence by adolescents to a cognitive behavior therapy website in school and 
community-based settings. Journal of Medical Internet Research, 11(1), e6.  

Net Market Share. (2014). iOS, Android Market Share on Mobile/Tablet. Retrieved from 
https://www.netmarketshare.com  

Newacheck, P. W., Hung, Y. Y., Jane Park, M., Brindis, C. D., & Irwin, C. E. (2003). 
Disparities in adolescent health and health care: does socioeconomic status matter? 
Health Services Research, 38(5), 1235-1252.  

Newman, M. G., Consoli, A. J., & Taylor, C. B. (1999). A palmtop computer program for the 
treatment of generalized anxiety disorder. Behavior Modification, 23(4), 597-619.  

Nezlek, J. B. (2008). An introduction to multilevel modeling for social and personality 
psychology. Social and Personality Psychology Compass, 2(2), 842-860.  

Nicholas, J., Larsen, M. E., Proudfoot, J., & Christensen, H. (2015). Mobile apps for bipolar 
disorder: a systematic review of features and content quality. Journal of Medical 
Internet Research, 17(8).  

Nolen-Hoeksema, S. (1991). Responses to depression and their effects on the duration of 
depressive episodes. Journal of Abnormal Psychology, 100(4), 569-582. 

Norton, P. J. (2007). Depression Anxiety and Stress Scales (DASS-21): Psychometric 
analysis across four racial groups. Anxiety, Stress, and Coping, 20(3), 253-265.  

Ntoumanis, N., & Biddle, S. J. (1998). The relationship of coping and its perceived 
effectiveness to positive and negative affect in sport. Personality and Individual 
Differences, 24(6), 773-788.  



!

 234!

O'Connor, M., Dooley, B., & Fitzgerald, A. (2015). Constructing the Suicide Risk Index (SRI): 
does it work in predicting suicidal behavior in young adults mediated by proximal 
factors? Archives of Suicide Research, 19(1), 1-16.  

Obermayer, J. L., Riley, W. T., Asif, O., & Jean-Mary, J. (2004). College smoking-cessation 
using cell phone text messaging. Journal of American College Health, 53(2), 71-78.  

Ohayon, M. M., & Roth, T. (2003). Place of chronic insomnia in the course of depressive and 
anxiety disorders. Journal of Psychiatric Research, 37(1), 9-15.  

Olff, M. (2015). Mobile mental health: A challenging research agenda. European Journal of 
Psychotraumatology, 6, 27882. 

Oosthuizen, P., Lambert, T., & Castle, D. J. (1998). Dysmorphic concern: prevalence and 
associations with clinical variables. Australian and New Zealand Journal of 
Psychiatry, 32(1), 129-132.  

Owens, C., Farrand, P., Darvill, R., Emmens, T., Hewis, E., & Aitken, P. (2011). Involving 
service users in intervention design: a participatory approach to developing a text‐
messaging intervention to reduce repetition of self‐harm. Health Expectations, 14(3), 
285-295.  

Pagoto, S., McDermott, M. M., Reed, G., Greenland, P., Mazor, K. M., Ockene, J. K., . . . 
Leung, K. (2013). Can attention control conditions have detrimental effects in 
behavioral medicine randomized trials? Psychosomatic Medicine, 75(2), 137-143. 

Paivio, S. C., Jarry, J. L., Chagigiorgis, H., Hall, I., & Ralston, M. (2010). Efficacy of two 
versions of emotion-focused therapy for resolving child abuse trauma. Psychotherapy 
Research, 20(3), 353-366.  

Paluska, S. A., & Schwenk, T. L. (2000). Physical activity and mental health. Sports 
Medicine, 29(3), 167-180.  

Park, N. (2004). The role of subjective well-being in positive youth development. The Annals 
of the American Academy of Political and Social Science, 591(1), 25-39.  

Patel, V., Flisher, A. J., Hetrick, S., & McGorry, P. (2007). Mental health of young people: a 
global public-health challenge. The Lancet, 369(9569), 1302-1313.  

Patrick, K., Raab, F., Adams, M. A., Dillon, L., Zabinski, M., Rock, C. L., . . . Norman, G. J. 
(2009). A text message–based intervention for weight loss: randomized controlled 
trial. Journal of Medical Internet Research, 11(1).  

Pennebaker, J. W., Colder, M., & Sharp, L. K. (1990). Accelerating the coping process. 
Journal of Personality and Social Psychology, 58(3), 528-537. 

Perrone, K. M., & Civiletto, C. L. (2004). The impact of life role salience on life satisfaction. 
Journal of Employment Counseling, 41(3), 105-116.  

Peterson, A., Leffert, N., Graham, B., Alwin, J., & Ding, S. (1997). Promoting mental health 
during the transiton into adolescence. In J. Schulenberd, J. Maggs & K. Hurrelmann 
(Eds.), Health risks and developmental transitons during adolesence (pp. 471-497). 
Cambridge, UK: Cambridge University Press. 

Peterson-Sweeney, K. (2005). The use of focus groups in pediatric and adolescent research. 
Journal of Pediatric Health Care, 19(2), 104-110.  

Pham, L. B., & Taylor, S. E. (1999). From thought to action: Effects of process-versus 
outcome-based mental simulations on performance. Personality and Social 
Psychology Bulletin, 25(2), 250-260.  

Piasecki, T. M., Trela, C. J., Hedeker, D., & Mermelstein, R. J. (2014). Smoking antecedents: 
Separating between-and within-person effects of tobacco dependence in a multiwave 
ecological momentary assessment investigation of adolescent smoking. Nicotine & 
Tobacco Research, 16(S2), S119-S126.  

Piko, B. (2001). Gender differences and similarities in adolescents' ways of coping. The 
Psychological Record, 51(2), 223-235. 



!

 235!

Piko, B., & Fitzpatrick, K. M. (2003). Depressive symptomatology among Hungarian youth: a 
risk and protective factors approach. American Journal of Orthopsychiatry, 73(1), 44-
54.  

Pildal, J., Hrobjartsson, A., Jørgensen, K., Hilden, J., Altman, D., & Gøtzsche, P. (2007). 
Impact of allocation concealment on conclusions drawn from meta-analyses of 
randomized trials. International Journal of Epidemiology, 36(4), 847-857.  

Pinkham, Z. (2015). Ireland: A Snapshot of Irish Mobile Data. Retrieved from 
http://www.millennialmedia.com/mobile-insights/blog/ireland-a-snapshot-of-irish-
mobile-data  

Plancherel, B., & Bolognini, M. (1995). Coping and mental health in early adolescence. 
Journal of Adolescence, 18(4), 459-474.  

Plancherel, B., Bolognini, M., & Halfon, O. (1998). Coping strategies in early and mid-
adolescence. European Psychologist, 3(3), 192-201.  

Possemato, K., Kuhn, E., Johnson, E., Hoffman, J. E., Owen, J. E., Kanuri, N., . . . Brooks, E. 
(2016). Using PTSD Coach in primary care with and without clinician support: a pilot 
randomized controlled trial. General Hospital Psychiatry, 38, 94-98.  

Prentice, J. L., & Dobson, K. S. (2014). A review of the risks and benefits associated with 
mobile phone applications for psychological interventions. Canadian Psychology, 
55(4), 282-290. 

Price, M., Yuen, E. K., Goetter, E. M., Herbert, J. D., Forman, E. M., Acierno, R., & Ruggiero, 
K. J. (2014). mHealth: a mechanism to deliver more accessible, more effective mental 
health care. Clinical Psychology & Psychotherapy, 21(5), 427-436.  

Prinstein, M. J., Borelli, J. L., Cheah, C. S., Simon, V. A., & Aikins, J. W. (2005). Adolescent 
girls' interpersonal vulnerability to depressive symptoms: a longitudinal examination 
of reassurance-seeking and peer relationships. Journal of Abnormal Psychology, 
114(4), 676-688. 

Prochaska, J. J., Sallis, J. F., & Long, B. (2001). A physical activity screening measure for 
use with adolescents in primary care. Archives of Pediatrics and Adolescent 
Medicine, 155(5), 554-559.  

Professional Development Service for Teachers. (2016). from http://www.sphe.ie/ 
Proudfoot, J. (2013). The future is in our hands: The role of mobile phones in the prevention 

and management of mental disorders. Australian and New Zealand Journal of 
Psychiatry, 47(2), 111-113.  

Proudfoot, J., Parker, G., Pavlovic, D. H., Manicavasagar, V., Adler, E., & Whitton, A. (2010). 
Community attitudes to the appropriation of mobile phones for monitoring and 
managing depression, anxiety, and stress. Journal of Medical Internet Research, 
12(5).  

Quine, S., Bernard, D., Booth, M., Kang, M., Usherwood, T., Alperstein, G., & Bennett, D. 
(2003). Health and access issues among Australian adolescents: a rural-urban 
comparison. Rural and Remote Health, 3(3), 245.  

Racine, S. E., & Wildes, J. E. (2013). Emotion dysregulation and symptoms of anorexia 
nervosa: The unique roles of lack of emotional awareness and impulse control 
difficulties when upset. International Journal of Eating Disorders, 46(7), 713-720.  

Radloff, L. S. (1977). The CES-D scale a self-report depression scale for research in the 
general population. Applied Psychological Measurement, 1(3), 385-401.  

Rae-Grant, N., Thomas, B. H., Offord, D. R., & Boyle, M. H. (1989). Risk, protective factors, 
and the prevalence of behavioral and emotional disorders in children and 
adolescents. Journal of the American Academy of Child and Adolescent Psychiatry, 
28(2), 262-268.  



!

 236!

Rafnsson, F. D., Jonsson, F. H., & Windle, M. (2006). Coping strategies, stressful life events, 
problem behaviors, and depressed affect. Anxiety, Stress, and Coping, 19(3), 241-
257.  

Reid, S. C., Kauer, S. D., Dudgeon, P., Sanci, L. A., Shrier, L. A., & Patton, G. C. (2009). A 
mobile phone program to track young people’s experiences of mood, stress and 
coping. Social Psychiatry and Psychiatric Epidemiology, 44(6), 501-507.  

Reid, S. C., Kauer, S. D., Hearps, S. J. C., Crooke, A. H. D., Khor, A. S., Sanci, L. A., & 
Patton, G. C. (2011). A mobile phone application for the assessment and 
management of youth mental health problems in primary care: a randomised 
controlled trial. BMC Family Practice, 12(1), 131.  

Reschly, A. L., Huebner, E. S., Appleton, J. J., & Antaramian, S. (2008). Engagement as 
flourishing: The contribution of positive emotions and coping to adolescents' 
engagement at school and with learning. Psychology in the Schools, 45(5), 419-431.  

Rickwood, D., Deane, F. P., Wilson, C. J., & Ciarrochi, J. (2005). Young people's help-
seeking for mental health problems. Advances in Mental Health, 4(3), 218-251.  

Rieffe, C., & De Rooij, M. (2012). The longitudinal relationship between emotion awareness 
and internalising symptoms during late childhood. European Child and Adolescent 
Psychiatry, 21(6), 349-356.  

Rieffe, C., Oosterveld, P., Miers, A. C., Terwogt, M. M., & Ly, V. (2008). Emotion awareness 
and internalising symptoms in children and adolescents: The Emotion Awareness 
Questionnaire revised. Personality and Individual Differences, 45(8), 756-761.  

Rieffe, C., Oosterveld, P., Terwogt, M. M., Mootz, S., Van Leeuwen, E., & Stockmann, L. 
(2011). Emotion regulation and internalizing symptoms in children with autism 
spectrum disorders. Autism, 15(6), 655-670.  

Rieffe, C., Terwogt, M. M., & Bosch, J. D. (2004). Emotion understanding in children with 
frequent somatic complaints. European Journal of Developmental Psychology, 1(1), 
31-47.  

Riley, W. T., Glasgow, R. E., Etheredge, L., & Abernethy, A. P. (2013). Rapid, responsive, 
relevant (R3) research: a call for a rapid learning health research enterprise. Clinical 
and Translational Medicine, 2(1), 10. 

Riley, W. T., Rivera, D. E., Atienza, A. A., Nilsen, W., Allison, S. M., & Mermelstein, R. 
(2011). Health behavior models in the age of mobile interventions: are our theories up 
to the task? Translational Behavioral Medicine, 1(1), 53-71.  

Rivkin, I. D., & Taylor, S. E. (1999). The effects of mental simulation on coping with 
controllable stressful events. Personality and Social Psychology Bulletin, 25(12), 
1451-1462.  

Rizvi, S. L., Dimeff, L. A., Skutch, J., Carroll, D., & Linehan, M. M. (2011). A pilot study of the 
DBT coach: an interactive mobile phone application for individuals with borderline 
personality disorder and substance use disorder. Behavior Therapy, 42(4), 589-600.  

Rodríguez-Naranjo, C., & Caño, A. (2016). Daily stress and coping styles in adolescent 
hopelessness depression: Moderating effects of gender. Personality and Individual 
Differences, 97, 109-114.  

Roeger, L., Allison, S., Martin, G., Dadds, V., & Keeves, J. (2001). Adolescent depressive 
symptomatology: Improve schools or help students? Australian Journal of 
Psychology, 53(3), 134-139.  

Roepke, A. M., Jaffee, S. R., Riffle, O. M., McGonigal, J., Broome, R., & Maxwell, B. (2015). 
Randomized controlled trial of SuperBetter, a smartphone-based/Internet-based self-
help tool to reduce depressive symptoms. Games for Health Journal, 4(3), 235-246.  



!

 237!

Rose, A. J., Carlson, W., Luebbe, A. M., Schwartz-Mette, R. A., Smith, R. R., & Swenson, L. 
P. (2011). Predicting difficulties in youth's friendships: Are anxiety symptoms as 
damaging as depressive symptoms? Merrill-Palmer Quarterly, 57(3), 244-262.  

Roth, S., & Cohen, L. J. (1986). Approach, avoidance, and coping with stress. American 
Psychologist, 41(7), 813-819. 

Rowe, F., & Stewart, D. (2009). Promoting connectedness through whole-school 
approaches: A qualitative study. Health Education, 109(5), 396-413.  

Rowlands, G., Sims, J., & Kerry, S. (2005). A lesson learnt: the importance of modelling in 
randomized controlled trials for complex interventions in primary care. Family 
Practice, 22(1), 132-139.  

Roy, M., Highland, K., & Costanzo, M. (2014). GETSmart: Guided Education and Training via 
Smart Phones to Promote Resilience. Studies in Health Technology and Informatics, 
219, 123-128.  

Rush, A. J., Trivedi, M. H., Ibrahim, H. M., Carmody, T. J., Arnow, B., Klein, D. N., . . . 
Manber, R. (2003). The 16-Item Quick Inventory of Depressive Symptomatology 
(QIDS), clinician rating (QIDS-C), and self-report (QIDS-SR): a psychometric 
evaluation in patients with chronic major depression. Biological Psychiatry, 54(5), 
573-583.  

Rutter, M. (1985). Resilience in the face of adversity. Protective factors and resistance to 
psychiatric disorder. The British Journal of Psychiatry, 147(6), 598-611.  

Safren, S. A., Hendriksen, E. S., Desousa, N., Boswell, S. L., & Mayer, K. H. (2003). Use of 
an on-line pager system to increase adherence to antiretroviral medications. AIDS 
Care, 15(6), 787-793.  

Salovey, P., Mayer, J. D., Goldman, S. L., Turvey, C., & Palfai, T. P. (1995). Emotional 
attention, clarity, and repair: Exploring emotional intelligence using the Trait Meta-
Mood Scale. Emotion, Disclosure, and Health, 125, 154.  

Saluja, G., Iachan, R., Scheidt, P. C., Overpeck, M. D., Sun, W., & Giedd, J. N. (2004). 
Prevalence of and risk factors for depressive symptoms among young adolescents. 
Archives of Pediatrics and Adolescent Medicine, 158(8), 760-765.  

Sanders, W. A., & Lam, D. H. (2010). Ruminative and mindful self-focused processing 
modes and their impact on problem solving in dysphoric individuals. Behaviour 
Research and Therapy, 48(8), 747-753.  

Sandler, I. N., Tein, J. Y., & West, S. G. (1994). Coping, stress, and the psychological 
symptoms of children of divorce: A cross‐sectional and longitudinal study. Child 
Development, 65(6), 1744-1763.  

Saunders, S. M., Resnick, M. D., Hoberman, H. M., & Blum, R. W. (1994). Formal help-
seeking behavior of adolescents identifying themselves as having mental health 
problems. Journal of the American Academy of Child and Adolescent Psychiatry, 
33(5), 718-728.  

Sauro, J. (2011). What’s the difference between a Heuristic Evaluation and a Cognitive 
Walkthrough? Retrieved from http://www.measuringu.com/blog/he-cw.php  

Sawyer, M. G., Arney, F. M., Baghurst, P. A., Clark, J. J., Graetz, B. W., Kosky, R. J., . . . 
Raphael, B. (2001). The mental health of young people in Australia: key findings from 
the child and adolescent component of the national survey of mental health and well‐
being. Australian and New Zealand Journal of Psychiatry, 35(6), 806-814.  

Scargle, J. D. (2000). Publication bias: The "file-drawer problem" in scientific inference. 
Journal of Scientific Exploration, 14(1), 91-106. 

Scherr, D., Kastner, P., Kollmann, A., Hallas, A., Auer, J., Krappinger, H., . . . Jakl, G. (2009). 
Effect of home-based telemonitoring using mobile phone technology on the outcome 



!

 238!

of heart failure patients after an episode of acute decompensation: randomized 
controlled trial. Journal of Medical Internet Research, 11(3).  

Schneiders, J., Nicolson, N. A., Berkhof, J., Feron, F. J., van Os, J., & deVries, M. W. (2006). 
Mood reactivity to daily negative events in early adolescence: relationship to risk for 
psychopathology. Developmental Psychology, 42(3), 543-554. 

Schraedley, P. K., Gotlib, I. H., & Hayward, C. (1999). Gender differences in correlates of 
depressive symptoms in adolescents. Journal of Adolescent Health, 25(2), 98-108.  

Schulz, K. F. (2001). Assessing allocation concealment and blinding in randomised 
controlled trials: why bother? Evidence Based Nursing, 4(1), 4-6.  

Sears, H. A. (2004). Adolescents in rural communities seeking help: who reports problems 
and who sees professionals? Journal of Child Psychology and Psychiatry, 45(2), 396-
404.  

Sedgwick, P. (2012). Cluster randomised controlled trials. British Medical Journal, 
345(e4654).  

Sedgwick, P. (2013). Cluster randomised controlled trials: sample size calculations. British 
Medical Journal, 346(f2839). 

Segerstrom, S. C., Roach, A. R., Evans, D. R., Schipper, L. J., & Darville, A. K. (2010). The 
structure and health correlates of trait repetitive thought in older adults. Psychology 
and Aging, 25(3), 505-515. 

Segerstrom, S. C., Schipper, L. J., & Greenberg, R. N. (2008). Caregiving, repetitive thought, 
and immune response to vaccination in older adults. Brain, Behavior, and Immunity, 
22(5), 744-752.  

Segerstrom, S. C., Stanton, A. L., Alden, L. E., & Shortridge, B. E. (2003). A 
multidimensional structure for repetitive thought: what's on your mind, and how, and 
how much? Journal of Personality and Social Psychology, 85(5), 909-921. 

Seiffge-Krenke, I. (2000). Causal links between stressful events, coping style, and 
adolescent symptomatology. Journal of Adolescence, 23(6), 675-691.  

Seiffge-Krenke, I., & Klessinger, N. (2000). Long-term effects of avoidant coping on 
adolescents' depressive symptoms. Journal of Youth and Adolescence, 29(6), 617-
630.  

Seligman, M., & Csikszentmihalyi, M. (2000). Positive Psychology: An Introduction. American 
Psychologist, 55(1), 5-14.  

Sethi, S., Campbell, A. J., & Ellis, L. A. (2010). The use of computerized self-help packages 
to treat adolescent depression and anxiety. Journal of Technology in Human 
Services, 28(3), 144-160.  

Shamis, D. (2015). How to Work With a Developer: 6 Tips for Improving Your Relationship.   
Retrieved from http://blog.hubspot.com/marketing/how-to-work-with-
developers#sm.00000acnkn3eaheksr5owablqzzy7  

Shandley, K., Austin, D., Klein, B., & Kyrios, M. (2010). An evaluation of ‘Reach Out Central’: 
an online gaming program for supporting the mental health of young people. Health 
Education Research, 25(4), 563–574. 

Shiffman, S., Stone, A. A., & Hufford, M. R. (2008). Ecological momentary assessment. 
Annual Review of Clinical Psychology, 4, 1-32.  

Shochat, T., Cohen-Zion, M., & Tzischinsky, O. (2014). Functional consequences of 
inadequate sleep in adolescents: a systematic review. Sleep Medicine Reviews, 
18(1), 75-87.  

Shrier, L. A., Feldman, H. A., Black, S. K., Walls, C., Kendall, A. D., Lops, C., & Beardslee, 
W. R. (2012). Momentary affective states surrounding sexual intercourse in 
depressed adolescents and young adults. Archives of Sexual Behavior, 41(5), 1161-
1171.  



!

 239!

Shrier, L. A., Shih, M.-C., & Beardslee, W. R. (2005). Affect and sexual behavior in 
adolescents: A review of the literature and comparison of momentary sampling with 
diary and retrospective self-report methods of measurement. Pediatrics, 115(5), 
e573-e581.  

Signorella, M. L., Hayes, A. R., & Li, Y. (2013). A meta-analytic critique of Mael et al.’s (2005) 
review of single-sex schooling. Sex Roles, 69(7-8), 423-441.  

Silk, J. S., Forbes, E. E., Whalen, D. J., Jakubcak, J. L., Thompson, W. K., Ryan, N. D., . . . 
Dahl, R. E. (2011). Daily emotional dynamics in depressed youth: A cell phone 
ecological momentary assessment study. Journal of Experimental Child Psychology, 
110(2), 241-257.  

Simon, G. E., Ludman, E. J., Goodale, L. C., Dykstra, D. M., Stone, E., Cutsogeorge, D., . . . 
Pabiniak, C. (2011). An online recovery plan program: can peer coaching increase 
participation? Psychiatric Services, 62(6), 666-669.  

Skinner, Edge, K., Altman, J., & Sherwood, H. (2003). Searching for the structure of coping: 
a review and critique of category systems for classifying ways of coping. 
Psychological Bulletin, 129(2), 216-269. 

Skinner, & Zimmer-Gembeck, M. J. (2007). The development of coping. Annual Review of 
Psychology, 58, 119-144.  

Slonje, R., Smith, P. K., & Frisén, A. (2013). The nature of cyberbullying, and strategies for 
prevention. Computers in Human Behavior, 29(1), 26-32.  

Smith, A. (2015). U.S. Smartphone Use in 2015: Pew Research Centre. 
Smith, B., Harms, W. D., Burres, S., Korda, H., Rosen, H., & Davis, J. (2012). Enhancing 

behavioral health treatment and crisis management through mobile ecological 
momentary assessment and SMS messaging. Health Informatics Journal, 18(4), 294-
308.  

Sokolovsky, A. W., Mermelstein, R. J., & Hedeker, D. (2014). Factors predicting compliance 
to ecological momentary assessment among adolescent smokers. Nicotine & 
Tobacco Research, 16(3), 351-358.  

Soltan, A. (2012). Mental Health 'WATS' [Mobile App]. Retrieved from 
https://play.google.com/store/apps/details?id=com.WATS.mentalhealth&hl=en  

Spears, B., Taddeo, C. M., Barnes, A., Scrimgeour, M., Colin, P., Drennan, J., & Razzell, M. 
(2015). Keep It Tame: Promoting respect online. Evaluating the design, engagement 
and impact of a social marketing approach aimed at 12 to 18 year olds. Melbourne: 
Young and Well Cooperative Research Centre. Retrieved from 
http://eprints.qut.edu.au/86108/1/__staffhome.qut.edu.au_staffgroupd%24_drennanj_
Desktop_Keep-It-Tame-Promoting-respect-online_WEB.pdf  

Spielberger, C., Gorsuch, R., Lushene, R., Vagg, P., & Jacobs, G. (1983). Manual for the 
State-Trair Anxiety Inventory. Palo Alto, CA: Consulting Psychologists Press. 

Spitzer, R. L., Kroenke, K., Williams, J. B., & Löwe, B. (2006). A brief measure for assessing 
generalized anxiety disorder: the GAD-7. Archives of Internal Medicine, 166(10), 
1092-1097.  

Steiner, H., Erickson, S. J., Hernandez, N. L., & Pavelski, R. (2002). Coping styles as 
correlates of health in high school students. Journal of Adolescent Health, 30(5), 326-
335.  

Steinhardt, M., & Dolbier, C. (2008). Evaluation of a resilience intervention to enhance coping 
strategies and protective factors and decrease symptomatology. Journal of American 
College Health, 56(4), 445-453.  

Stone, A. A., Schwartz, J. E., Broderick, J. E., & Deaton, A. (2010). A snapshot of the age 
distribution of psychological well-being in the United States. Proceedings of the 
National Academy of Sciences, 107(22), 9985-9990.  



!

 240!

Stone, A. A., Shiffman, S., Schwartz, J. E., Broderick, J. E., & Hufford, M. R. (2003). Patient 
compliance with paper and electronic diaries. Controlled Clinical Trials, 24(2), 182-
199.  

Stone, D., Jarrett, C., Woodroffe, M., & Minocha, S. (2005). User interface design and 
evaluation. San Francisco, CA: Morgan Kaufmann. 

Strandbygaard, U., Thomsen, S. F., & Backer, V. (2010). A daily SMS reminder increases 
adherence to asthma treatment: a three-month follow-up study. Respiratory Medicine, 
104(2), 166-171.  

Suldo, S. M., Shaunessy, E., & Hardesty, R. (2008). Relationships among stress, coping, 
and mental health in high‐achieving high school students. Psychology in the Schools, 
45(4), 273-290.  

Sullivan, A. (2009). Academic self‐concept, gender and single‐sex schooling. British 
Educational Research Journal, 35(2), 259-288.  

Svanborg, P., & Åsberg, M. (1994). A new self‐rating scale for depression and anxiety states 
based on the Comprehensive Psychopathological Rating Scale. Acta Psychiatrica 
Scandinavica, 89(1), 21-28.  

Swinkels, A., & Giuliano, T. A. (1995). The measurement and conceptualization of mood 
awareness: Monitoring and labeling one's mood states. Personality and Social 
Psychology Bulletin, 21(9), 934-949.  

Szabó, M. (2010). The short version of the Depression Anxiety Stress Scales (DASS-21): 
Factor structure in a young adolescent sample. Journal of Adolescence, 33(1), 1-8.  

Takano, K., & Tanno, Y. (2010). Concreteness of thinking and self-focus. Consciousness and 
Cognition, 19(1), 419-425.  

Tan, P. Z., Forbes, E. E., Dahl, R. E., Ryan, N. D., Siegle, G. J., Ladouceur, C. D., & Silk, J. 
S. (2012). Emotional reactivity and regulation in anxious and nonanxious youth: a 
cell‐phone ecological momentary assessment study. Journal of Child Psychology and 
Psychiatry, 53(2), 197-206.  

Thomas, B., Ciliska, D., Dobbins, M., & Micucci, S. (2004). A process for systematically 
reviewing the literature: providing the research evidence for public health nursing 
interventions. Worldviews on Evidence‐Based Nursing, 1(3), 176-184.  

Thomas, S. J., Caputi, P., & Wilson, C. J. (2014). Specific attitudes which predict psychology 
students’ intentions to seek help for psychological distress. Journal of Clinical 
Psychology, 70(3), 273-282.  

Tobin, D. L., Holroyd, K. A., Reynolds, R. V., & Wigal, J. K. (1989). The hierarchical factor 
structure of the Coping Strategies Inventory. Cognitive Therapy and Research, 13(4), 
343-361.  

Todd, N. J., Jones, S. H., Hart, A., & Lobban, F. A. (2014). A web-based self-management 
intervention for Bipolar Disorder ‘Living with Bipolar’: A feasibility randomised 
controlled trial. Journal of Affective Disorders, 169, 21-29.  

Todd, N. J., Solis-Trapala, I., Jones, S. H., & Lobban, F. A. (2012). An online randomised 
controlled trial to assess the feasibility, acceptability and potential effectiveness of 
‘Living with Bipolar’: a web-based self-management intervention for bipolar disorder: 
trial design and protocol. Contemporary Clinical Trials, 33(4), 679-688.  

Toumbourou, J. W., Olsson, C. A., Williams, I., & Hallam, B. (2013). Resilience, risk and 
protective factors in adolescence. In: M. Kang, S.R. Skinner, L.A. Sanci & S.M. 
Sawyer (Eds.) Youth health and adolescent medicine (pp. 33-47). Melbourne, 
Australia: IP Communications. 

Treanor, A., Abrar, A., Harris, K., Morris, E., & Carson, J. (2012). Using digital technologies 
in community mental health. Social Work and Social Sciences Review, 14(3), 95-107.  



!

 241!

Treynor, W., Gonzalez, R., & Nolen-Hoeksema, S. (2003). Rumination reconsidered: A 
psychometric analysis. Cognitive Therapy and Research, 27(3), 247-259.  

Tully, P. J., Zajac, I. T., & Venning, A. J. (2009). The structure of anxiety and depression in a 
normative sample of younger and older Australian adolescents. Journal of Abnormal 
Child Psychology, 37(5), 717-726.  

Turner, R. J., & Lloyd, D. A. (1999). The stress process and the social distribution of 
depression. Journal of Health and Social Behavior, 374-404.  

Tversky, A., & Kahneman, D. (1974). Judgment under uncertainty: Heuristics and biases. 
Science, 185(4157), 1124-1131.  

Tylee, A., Haller, D. M., Graham, T., Churchill, R., & Sanci, L. A. (2007). Youth-friendly 
primary-care services: how are we doing and what more needs to be done? The 
Lancet, 369(9572), 1565-1573.  

Van de Mortel, T. F. (2008). Faking it: social desirability response bias in self-report 
research. Australian Journal of Advanced Nursing, The, 25(4), 40-48. 

van der Houwen, K., Schut, H., van den Bout, J., Stroebe, M., & Stroebe, W. (2010). The 
efficacy of a brief internet-based self-help intervention for the bereaved. Behaviour 
Research and Therapy, 48(5), 359-367.  

van der Veek, S. M., Nobel, R. A., & Derkx, H. (2012). The relationship between emotion 
awareness and somatic complaints in children and adolescents: Investigating the 
mediating role of anxiety and depression. Psychology & Health, 27(11), 1359-1374.  

van Rijn, S., Schothorst, P., van't Wout, M., Sprong, M., Ziermans, T., van Engeland, H., . . . 
Swaab, H. (2011). Affective dysfunctions in adolescents at risk for psychosis: emotion 
awareness and social functioning. Psychiatry Research, 187(1), 100-105.  

van Teijlingen, E., & Hundley, V. (2001). The importance of pilot studies. Nursing Standard, 
16(40), 33-36.  

Van Vliet, H., & Andrews, G. (2009). Internet-based course for the management of stress for 
junior high schools. Australian and New Zealand Journal of Psychiatry, 43(4), 305-
309.  

Vassilopoulos, S. P. (2008). Social anxiety and ruminative self-focus. Journal of Anxiety 
Disorders, 22(5), 860-867.  

Venta, L., Isomursu, M., Ahtinen, A., & Ramiah, S. (2008). “My phone is a part of my soul”–
How People Bond with Their Mobile Phones. Paper presented at the Secon 
International Conference on Mobile Ubiquitous Computing, Systems, Services and 
Technologies, (UBICOMM'08). Retrieved from 
http://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=4641353  

Villani, D., Grassi, A., Cognetta, C., Cipresso, P., Toniolo, D., & Riva, G. (2012). The effects 
of a mobile stress management protocol on nurses working with cancer patients: a 
preliminary controlled study. Studies in Health Technology and Informatics, 173, 524-
528.  

Villani, D., Grassi, A., Cognetta, C., Toniolo, D., Cipresso, P., & Riva, G. (2011/2013). Self-
help stress management training through mobile phones: An experience with 
oncology nurses. Psychological Services, 10(3), 315-322. 

Villanueva, L., Górriz, A. B., Prado-Gascó, V., & González, R. (2015). The role of emotion 
awareness and mood: Somatic complaints and social adjustment in late childhood. 
Psychology, Health & Medicine, 20(4), 419-430.  

Viner, K. (2016). How Technology Disrupted the Truth. The Guardian. Retrieved from 
https://www.theguardian.com/media/2016/jul/12/how-technology-disrupted-the-
truth?CMP=share_btn_tw   

Von Rueden, U., Gosch, A., Rajmil, L., Bisegger, C., & Ravens-Sieberer, U. (2006). 
Socioeconomic determinants of health related quality of life in childhood and 



!

 242!

adolescence: results from a European study. Journal of Epidemiology and 
Community Health, 60(2), 130-135.  

Vorst, H. C., & Bermond, B. (2001). Validity and reliability of the Bermond–Vorst alexithymia 
questionnaire. Personality and Individual Differences, 30(3), 413-434.  

Wadsworth, M. E., & Compas, B. E. (2002). Coping with family conflict and economic strain: 
The adolescent perspective. Journal of Research on Adolescence, 12(2), 243-274.  

Wahlstrom, K., Dretzke, B., Gordon, M., Peterson, K., Edwards, K., & Gdula, J. (2014). 
Examining the impact of later high school start times on the health and academic 
performance of high school students: A multi-site study. Retrieved from University of 
Minnesota http://conservancy.umn.edu/handle/11299/162769  

Watkins, E. (2004). Adaptive and maladaptive ruminative self-focus during emotional 
processing. Behaviour Research and Therapy, 42(9), 1037-1052.  

Watkins, E., & Baracaia, S. (2002). Rumination and social problem-solving in depression. 
Behaviour Research and Therapy, 40(10), 1179-1189.  

Watkins, E., Moberly, N. J., & Moulds, M. L. (2008). Processing mode causally influences 
emotional reactivity: distinct effects of abstract versus concrete construal on 
emotional response. Emotion, 8(3), 364-378. 

Watkins, E., & Moulds, M. (2005). Distinct modes of ruminative self-focus: impact of abstract 
versus concrete rumination on problem solving in depression. Emotion, 5(3), 319-
328. 

Watson, D., Clark, L. A., & Tellegen, A. (1988). Development and validation of brief 
measures of positive and negative affect: the PANAS scales. Journal of Personality 
and Social Psychology, 54(6), 1063-1070. 

Watson, D., Weber, K., Assenheimer, J. S., Clark, L. A., Strauss, M. E., & McCormick, R. A. 
(1995). Testing a tripartite model: I. Evaluating the convergent and discriminant 
validity of anxiety and depression symptom scales. Journal of Abnormal Psychology, 
104(1), 3-14. 

Watts, S., Mackenzie, A., Thomas, C., Griskaitis, A., Mewton, L., Williams, A., & Andrews, G. 
(2013). CBT for depression: a pilot RCT comparing mobile phone vs. computer. BMC 
Psychiatry, 13(1), 49.  

Weltman, G., Lamon, J., Freedy, E., & Chartrand, D. (2014). Police department personnel 
stress resilience training: an institutional case study. Global Advances in Health and 
Medicine, 3(2), 72-79.  

Wenze, S. J., & Miller, I. W. (2010). Use of ecological momentary assessment in mood 
disorders research. Clinical Psychology Review, 30(6), 794-804.  

West, S., Finch, J., & Curran, P. (1995). Structural equation models with nonnormal 
variables: problems and remedies. In R. Hoyle (Ed.), Structural equation modeling: 
Concepts, issues and applications. (pp. 56-75). Newberr Park, CA: Sage. 

Whittaker, R., Merry, S., Stasiak, K., McDowell, H., Doherty, I., Shepherd, M., . . . Rodgers, 
A. (2012). MEMO--a mobile phone depression prevention intervention for 
adolescents: development process and postprogram findings on acceptability from a 
randomized controlled trial. Journal of Medical Internet Research, 14(1), e13-e13.  

Wiederhold, B. K. (2015). Behavioral health apps abundant, but evidence-based research 
nearly nonexistent. Cyberpsychology, Behavior, and Social Networking, 18(6), 309-
310.  

Wille, D.-P. N., Bettge, S., Ravens-Sieberer, U., & Group, B. S. (2008). Risk and protective 
factors for children’s and adolescents’ mental health: results of the BELLA study. 
European Child and Adolescent Psychiatry, 17(1), 133-147.  

Willemsen, J., Markey, S., Declercq, F., & Vanheule, S. (2011). Negative emotionality in a 
large community sample of adolescents: the factor structure and measurement 



!

 243!

invariance of the short version of the depression anxiety stress scales (DASS‐21). 
Stress and Health, 27(3), e120-e128.  

Williams, K. L., & Galliher, R. V. (2006). Predicting depression and self-esteem from social 
connectedness, support, and competence. Journal of Social and Clinical Psychology, 
25(8), 855-874. 

Williams, V., Ciarrochi, J., & Patrick Deane, F. (2010). On being mindful, emotionally aware, 
and more resilient: Longitudinal pilot study of police recruits. Australian Psychologist, 
45(4), 274-282.  

Wilson, C. J., Deane, F. P., & Ciarrochi, J. (2005). Can hopelessness and adolescents' 
beliefs and attitudes about seeking help account for help negation? Journal of Clinical 
Psychology, 61(12), 1525-1539.  

Wilson, G. S., Pritchard, M. E., & Revalee, B. (2005). Individual differences in adolescent 
health symptoms: The effects of gender and coping. Journal of Adolescence, 28(3), 
369-379.  

Windle, M., & Windle, R. C. (1996). Coping strategies, drinking motives, and stressful life 
events among middle adolescents: Associations with emotional and behavioral 
problems and with academic functioning. Journal of Abnormal Psychology, 105(4), 
551.  

Wood, J. M. (2007). Understanding and Computing Cohen’s Kappa: A Tutorial. 
WebPsychEmpiricist. Retrieved from http://wpe.info/vault/wood07/Wood07.pdf   

Wood, L., Egger, M., Gluud, L. L., Schulz, K. F., Jüni, P., Altman, D. G., . . . Sterne, J. A. 
(2008). Empirical evidence of bias in treatment effect estimates in controlled trials 
with different interventions and outcomes: meta-epidemiological study. British Medcial 
Journal, 336(7644), 601-605.  

Woods, S. W., Addington, J., Cadenhead, K. S., Cannon, T. D., Cornblatt, B. A., Heinssen, 
R., . . . Walker, E. F. (2009). Validity of the prodromal risk syndrome for first 
psychosis: findings from the North American Prodrome Longitudinal Study. 
Schizophrenia Bulletin, 35(5), 894-908.  

Woodward, L. J., & Fergusson, D. M. (2001). Life course outcomes of young people with 
anxiety disorders in adolescence. Journal of the American Academy of Child and 
Adolescent Psychiatry, 40(9), 1086-1093.  

World Health Organisation. (2010). Global Recommendations on Physical Activity for Health: 
World Health Organisation. Retrieved from 
http://apps.who.int/iris/bitstream/10665/44399/1/9789241599979_eng.pdf  

World Health Organisation. (2012). Making health services adolescent friendly: Developing 
national quality standards for adolescent friendly health services. Retrieved from 
http://apps.who.int/iris/bitstream/10665/75217/1/9789241503594_eng.pdf  

World Health Organisation. (2014). Mental health: A state of well-being.   Retrieved from 
http://www.who.int/features/factfiles/mental_health/en/  

Wright, M., Banerjee, R., Hoek, W., Rieffe, C., & Novin, S. (2010). Depression and social 
anxiety in children: Differential links with coping strategies. Journal of Abnormal Child 
Psychology, 38(3), 405-419.  

Yamada, K., Nagayama, H., Tsutiyama, K., Kitamura, T., & Furukawa, T. (2003). Coping 
behavior in depressed patients: A longitudinal study. Psychiatry Research, 121(2), 
169-177.  

Yen, C. F., Chen, C. S., Yang, S. J., Ko, C. H., Yen, J. Y., & Huang, C. F. (2007). 
Relationships between insight and psychosocial adjustment in patients with bipolar I 
disorder. Bipolar Disorders, 9(7), 737-742.  

Young, R., Biggs, J., Ziegler, V., & Meyer, D. (1978). A rating scale for mania: reliability, 
validity and sensitivity. The British Journal of Psychiatry, 133(5), 429-435.  



!

 244!

Zigmond, A. S., & Snaith, R. P. (1983). The hospital anxiety and depression scale. Acta 
Psychiatrica Scandinavica, 67(6), 361-370.  

Zimmer-Gembeck, M. J., & Skinner, E. A. (2011). Review: The development of coping across 
childhood and adolescence: An integrative review and critique of research. 
International Journal of Behavioral Development, 35(1), 1-17.  

Zwarenstein, M., Treweek, S., Gagnier, J. J., Altman, D. G., Tunis, S., Haynes, B., . . . 
Moher, D. (2008). Improving the reporting of pragmatic trials: an extension of the 
CONSORT statement. British Medical Journal, 337(a2390).  



!

 245!

Appendices 
!

Appendix A: Publication #1 Arising from Thesis 

!
Kenny, R., Dooley, B. & Fitzgerald, A. (2016).  

Ecological Momentary Assessment of Adolescent Problems, Coping and Mood States Using 
a Smartphone App. JMIR Mental Health, 3(4): e51 

doi: 10.2196/mental.6361 
 

The definitive version is available at: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5155083/  

 
Abstract 
!
Background: Mobile technologies have potential to be used as innovative tools for 
conducting research on mental health and well-being in young people. In particular, they 
have utility for carrying out ‘Ecological Momentary Assessment’ (EMA) research by capturing 
data from participants in real-time as they go about their daily lives. 
Objectives: The aim of the present study was to explore the utility of a smartphone app as a 
means of collecting EMA data pertaining to mood, problems and coping in a school-based 
sample of Irish young people.  
Methods: Participants were 208 students (64% female, 15-18 years, M=15.98, SD= .695) 
attending second-level schools in Ireland who downloaded the CopeSmart mobile app as 
part of a randomised controlled trial (ClinicalTrials,gov ID number: NCT02265978). On the 
app, participants initially responded to five single-item measures of key protective factors in 
youth mental health (formal help-seeking, informal help-seeking, sleep, exercise and sense 
of belonging). They were then encouraged to use the app daily to input data relating to mood 
states (happiness, sadness, anger, stress and worry), daily problems and coping self-
efficacy. The app automatically collected data pertaining to user engagement over the course 
of the 28-day intervention period. Students also completed pen and paper questionnaires 
containing standardised measures of emotional distress (DASS-21), well-being (WHO-5) and 
coping (CSI).   
Results: On average participants completed 18% of daily ratings and engagement levels did 
not differ across gender, age, school socio-economic status, ethnicity or nationality. On a 
scale of one to ten, happiness was consistently the highest rated mood state (overall mean = 
6.56), and anger was consistently the lowest (overall mean = 2.11). Pearson’s correlations 
revealed that average daily ratings of emotional states were associated with standardised 
measures of emotional distress (rhappiness  = -.45, rsadness = .51, ranger = .32, rstress = .41, rworry = 
.48) and well-being (rhappiness  = .39, rsadness = -.43, ranger = -.27, rstress = -.35, rworry = -.33). 
Inferential statistics indicated that single item indicators of key protective factors were related 
to emotional distress, well-being and average daily mood states as measured by EMA 
ratings. Hierarchical regressions revealed that greater daily problems were associated with 
more negative daily mood ratings (all at the p < .001 level), however when coping efficacy 
was taken into account, the relationship between problems and happiness, sadness and 
anger became negligible. 
Conclusions: While engagement with the app was low, overall the EMA data collected in 
this exploratory study appeared valid, and provided useful insights into the relationships 
between daily problems, coping efficacy and mood states. Future research should explore 
ways to increase engagement with EMA smartphone apps in adolescent populations in order 
to maximise the amount of data captured by these tools. 
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Introduction  
 
Mobile technologies have the potential to be used as innovative tools for conducting research 
on mental health and well-being in young people. In particular, they have utility for carrying 
out ‘Ecological Momentary Assessment’ [1] or ‘Experience Sampling’ [2]. These 
methodological terms (hereafter denoted as ‘EMA’) refer to the process of capturing data 
from participants in real-time as they go about their daily lives [1-3] and are especially useful 
for exploring dynamic constructs, such as symptoms of psychopathology and affective states 
which tend to fluctuate over time [2, 4].  
 
A key advantage of EMA is that it addresses the limitations presented by retrospective 
measures of behaviours and experiences. Autobiographical memory is considered to be a 
representation of experience, largely re-constructed through the use of heuristic strategies, 
which can cause recall to become biased [1]. For example, the availability heuristic 
postulates that individuals judge events to be more frequent if they are easily retrievable from 
memory [5]. This heuristic produces accurate estimates of frequency in cases where an 
event is easily retrievable due to familiarity with that event, however biases can occur when 
events are easily retrievable for other reasons (e.g. because they occurred recently or 
because they were emotionally salient), which may result in over-estimation of their 
frequency [1]. Another limitation of autobiographical memory is the potential for memories of 
a situation to be unconsciously distorted based on pre-existing expectancies, thoughts and 
beliefs about that situation [1, 6]. In a research context, this can affect the validity of 
retrospective measures of behaviours and affective states, particularly where such measures 
have not been well validated in the population under study. For example, research suggests 
participants tend to over-estimate intensity and duration of symptoms in recall-based 
measures [1]. EMA overcomes these issues by assessing participants’ states in real-time as 
they are occurring, thus providing more reliable and ecologically valid measurements.  
 
EMA is not new to social research [2]. In past studies, young people have been given pencil 
and paper diaries to complete real-time measures of behaviours and moods [7-9]. However, 
these methods raised concerns around compliance, whereby participants would not 
complete measures at the correct time and would ‘backfill’ them on a later occasion, or in 
some cases would fill in measures ahead of time rendering the data invalid [10]. Advances in 
mobile technologies have resulted in a means of addressing this issue due to the increasing 
availability of electronic methods of data collection, such as smartphones, which provide time 
and date stamps for data entered by participants.  
 
Indeed, smartphones have the potential to be a particularly valuable means of collecting 
EMA data. These technologies are now almost ubiquitous, with smartphone ownership 
almost doubling among American adults between 2011 and 2015 [11] and adolescent 
smartphone ownership is estimated at between 75 and 86% in the developed world [11-13]. 
Research also suggests that smartphone ownership is not restricted by socio-economic 
status [14], thus they represent a widely available and highly accessible medium for 
capturing data about diverse populations. Furthermore, as individuals are used to carrying 
their phones around with them, the likelihood of missing entries due to participants forgetting 
to bring an additional research device with them is reduced. Smartphones also have value as 
being potentially very cost-effective data collection tools as they are highly scalable. Although 
initial investment may be required to develop the data collection software platform, it is much 
simpler to subsequently customize that platform to capture different types of data and answer 
different research questions [15]. Furthermore, researchers no longer need to purchase 
mobile devices for participants, as software applications – more commonly known as mobile 
apps [16] – for collecting data can be downloaded directly onto participants’ personal 
smartphone devices. Thus, collecting data from large numbers of participants is unlikely to 
entail additional costs, making large-scale projects a more accessible and feasible option for 
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researchers.  
 
Recent years have seen frequent use of mobile-based EMA methods in studies with young 
people, particularly in relation to health behaviours such as medication adherence [17], 
smoking [18] and eating behaviours [19]. EMA methods have also been increasingly used to 
study emotional states in adolescents with clinically diagnosed mental health problems such 
as mood and anxiety disorders [3, 20-22]. However, fewer studies have been conducted on 
the utility of electronic EMA methods to capture data pertaining to mood (i.e. the experience 
of a current emotion such as happiness, sadness, anger etc.) and coping in a general, non-
clinical adolescent population.  
 
A pilot study by Abbot et al. (2015) explored the feasibility of using EMA with a school-based 
sample of 40 Australian adolescents to capture data pertaining to their contextual 
environment, behaviours and mood states [2]. They reported that not only was this method of 
capturing data feasible, but the young people involved in the study found the use of a 
smartphone as a means of data collection to be particularly engaging. However, they did not 
report details of engagement or attrition. Furthermore, due to the small sample size, their 
analyses were descriptive only and they did not examine the validity of the EMA data 
captured.   
 
Another small-scale feasibility study was conducted by Garcia et al. (2014). They used EMA 
to collect data pertaining to daily activities, behaviours and attitudes among 24 female Latina 
adolescents in the United States (US) via mobile phones (whether or not these were 
smartphones was not specified). [23] They tested two methods of EMA; one where 
participants were required to respond as quickly as possible to questions sent via text 
messages (signal-based assessment) and one where participants were instructed to respond 
to text message questions whenever they wanted, but to provide unprompted open-ended 
texts describing how they were feeling during events that occurred in their daily lives (event-
based assessment). They ran numerous rounds of data collection, with participants 
experiencing both methods at some point during the study. They found that compliance rates 
varied across both methods, with signal-based sampling inducing a higher compliance rate 
(average percentage of texts responded to was 79%) than event-based sampling (average 
texts responded to = 54%). However, their analyses were limited to examining compliance 
rates and they do not present details of the actual EMA responses captured. Furthermore, 
the homogeneity of the sample (all Latina females) limits the generalizability of their findings.  
 
Another example of a mobile phone-based method of mood-related EMA is Kauer et al.’s 
(2012) smartphone-based intervention, ‘Mobiletype’. [24] This was a targeted mobile app, 
where Australian adolescents (N=68) with elevated levels of depression monitored their 
mood, stress, coping strategies, activities, eating, sleeping, exercise and substance use. 
They found engagement was moderate with participants completing EMA ratings 3-4 times 
per day on an average of 17-18 days within the four-week intervention period, demonstrating 
the feasibility of this tool in a sample of adolescents experiencing depressive symptoms. 
However, the focus of their study was on evaluating the effectiveness of the app as an 
intervention, thus they did not report details of the EMA responses, or examine their validity 
in comparison to standardized measures. 
 
Overall, EMA has potential to provide an innovative, ecologically valid means of capturing 
detailed data about young people’s real world experiences, in their natural environments. 
Given the elevated prevalence of emotional problems experienced during adolescence, [25, 
26] this is a particularly salient time to examine individuals’ daily experience of mood, 
problems and coping. In light of the advantages of smartphones as highly accessible and 
cost effective tools for EMA research, it is important to explore their potential feasibility for 
studying such constructs in young people.  
 
However, while small scale studies have suggested the feasibility of mobile-phone based 
EMA pertaining to mental health in small adolescent samples, [2, 23, 24] actual analyses of 
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the EMA data captured in these studies has been limited or non-existent and the validity of 
this data has not been explored. There has been increased recognition in recent years of the 
importance of promoting well-being in the general population of young people, in order to 
maximise beneficial outcomes, rather than just focusing on treating symptoms in young 
people already experiencing clinical levels of distress. Thus, it is important that we study the 
use of EMA in community-based adolescent samples. This is important in terms of 
establishing the validity of such data and determining what it can tell us about young people’s 
daily experience of mood, problems and coping, which will help inform the design and 
delivery of resources to support young people’s day-to-day well-being.!
 
The present study. 
The aim of the present study was to address this gap by exploring the utility of a smartphone 
app as a means of collecting EMA data pertaining to mood, problems and coping in a school-
based sample of young people. The app used to collect data in the present study was 
CopeSmart. This app was designed as a mental health intervention promoting emotional 
self-monitoring and positive coping strategies in adolescents [27]. As part of the intervention, 
users were encouraged to engage in self-monitoring by inputting EMA data to the app 
pertaining to their daily experience of problems, coping and mood states. A more detailed 
description of the full app content is presented in Kenny, Dooley & Fitzgerald (2015) [27]. 
 
As this study was exploratory, specific hypotheses were not generated, however, the 
researchers were interested in answering four general questions: 
 

• Firstly, the researchers were interested in exploring: (i) To what extent do participants 
engage with the EMA component of the app?  

• Secondly, the researchers aimed to explore the validity of the data by testing: (ii) Are 
EMA responses correlated with standardised measures of mental health and coping? 

• As EMAs are completed during participants’ daily lives, it is intuitive that measures 
used should be brief in order to maximise participants’ responses. Thus, the 
researchers were interested in evaluating the use of single-item measures of key 
protective factors in youth mental health (described below) by assessing: (iii) Are brief 
single-item measures of key protective factors related to adolescents’ daily mood 
states? 

• Finally, research suggests that experiencing daily stressors, such as negative events 
and problems, is associated with lower positive mood and higher negative mood 
during adolescence [28, 29]. Studies also indicate that coping effectively with these 
stressors is associated with more positive mood outcomes in young people [30-32]. 
The EMA data collected by the app in the present study offers a highly ecologically 
valid means of generating insight into the relationships between these variables in an 
adolescent sample. Thus, the researchers were interested in exploring (iv) What is 
the relationship between daily problems, coping and mood in young people, as 
measured by EMA data? 

 
Methods 
Participants 
Participants were 208 students (64% female, aged 15-18 years, M=15.98, SD= .695) 
recruited from ten schools in the Republic of Ireland, for whom mobile app data were 
captured as part of a effectiveness evaluation of the CopeSmart app intervention, to be 
presented in a separate paper (ClinicalTrials.gov trial identification number: NCT02265978).  
In terms of nationality, 95% of the sample (N=197) were Irish and the remaining 5% were 
foreign nationals. In terms of ethnicity, 97% identified as white, 0.5% (N=1) identified as 
Asian, 1.5% (N=3) identified as black or ‘other’. In terms of socio-economic status, 37% 
(N=77) attended schools which are considered to be socially or economically disadvantaged 
on the basis of nationally established governmental criteria [33]. 
  
Measures. 
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EMA data 
The CopeSmart app contained a self-monitoring component where users recorded 
information about their mood states, problems and coping efficacy (See Figure 1 for sample 
screenshots). The three types of self-report EMA data collected were as follows: 
 

• Mood States: Participants recorded how happy, angry, sad, stressed or worried they 
were feeling, using a sliding scale ranging from 1 to 10. When users initially navigated 
to this page of the app, the sliders were by default centered in the middle of the scale 
and it was up to the users to slide them up or down to select the value of their mood 
rating. 

• Experience of problems: Participants recorded their experience of problems in the 
past 24 hours (response options: ‘I’ve had no problems’, ‘I’ve had some problems’ 
‘I’ve had a lot of problems’). 

• Coping efficacy: Participants reported how well they felt they coped with these 
problems (response options: ‘I coped very well’, ‘I coped somewhat well’, ‘I coped 
somewhat poorly’, ‘I coped very poorly’).  

 
Data relating to user’s engagement with the app (i.e. how frequently they logged onto the 
app) were also captured. All EMA data were uploaded to a back-end server when the device 
came into contact with a wireless Internet connection.  
 
Standardised psychometric scales. 
The Depression, Anxiety and Stress Scale (DASS-21) – Short Version  
The short version of the Depression, Anxiety, and Stress Scale [34] is a 21 item self-report 
measure that assesses overall levels of psychological distress. It is comprised of three 
subscales representing three negative emotional states; depression, anxiety and stress. 
Responses are made on a four-point Likert scale based on the participants’ experiences of 
the past week, ranging from ‘Did Not Apply To Me At All’ to ‘Applied To Me Most Of The 
Time’. Higher scores indicate higher levels of distress. The DASS-21 has shown convergent 
validity with other measures of negative affect [35] and it has been found to have a high level 
of internal reliability as an overall measure of distress (α = .93 - .94) in adolescent samples, 
[36, 37] (present study α = .92). 
 
Who-Five Well-Being Index (WHO-5)  
The WHO-5 [38] is a brief five item self-report instrument developed from the World Health 
Organisation-Ten Well-Being Index [39, 40]. It is a unidimensional measure of positive 
psychological well-being containing five positively worded items pertaining to general 
wellbeing. Participants rate the degree to which they have experienced each of these 
positive feelings in the last two weeks, on a 6-point scale ranging from ‘At No Time’ to ‘All of 
the Time’, with higher scores indicating higher levels of well-being. The scale’s one factor 
structure has been confirmed and satisfactory concurrent validity has been established with 
other mental health measures [41, 42] and it has been shown to consistently display a high 
level of internal reliability (α = .82 - .89) in adolescent samples, [41, 43] (present study α = 
.85). 
 
The Coping Strategies Inventory (CSI) – Short Form  
The 32 item short version of the self-report CSI [44] was designed to assess coping skills in 
young people on multiple levels. Partially derived from the Folkman and Lazarus (1980) 
Ways of Coping Scale, the measure assesses both positive ‘engagement’ coping strategies 
and negative ‘disengagement’ coping strategies. Participants were asked to indicate how 
they much they use these strategies to cope with problems on 5-point scale ranging from 
‘Never’ to ‘Very Often’, with higher scores indicating more frequent use of that coping 
strategy. The CSI has shown satisfactory internal consistency (α = .69 - .94) [44, 45], good 
test – retest reliability (r = .67 - .83) in young adults [44] and has shown concurrent validity 
with other measures of coping [46], (present study α engagement = .89, α disengagement = .86). 
 
Well-being indicator items. 
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When participants initially downloaded the app they were asked five single-item ‘well-being 
indicator’ questions pertaining to known protective factors for mental health outcomes in 
young people. These were informal help-seeking, formal help-seeking, physical activity, 
sleep and sense of connectedness.  
 
Informal help-seeking. 
Informal help-seeking was assessed by asking participants ‘When you have problems do you 
usually talk about then with anyone?’’ to which they could respond either ‘yes’ or ‘no’. Talking 
about problems has been linked to more positive mental health outcomes in young people 
[47-49] and this particular item has previously been shown to a key indicator of mental health 
status in a sample of Irish adolescents [25]. 
 
Formal help-seeking. 
Formal help-seeking is associated with lower levels of distress in young people [50, 51] and 
in the present study was assessed using an item adapted from Saunders at el. (1994) [52] 
that has previously been used in an Irish adolescent samples [25]. This item is based on the 
idea of formal help-seeking as a three stage process that involves identifying oneself as 
having a serious problem, recognising that professional help is required, and actively seeking 
help [51]. Participants were asked ‘Have you had any serious problems in the last month?’. 
Response options were ‘I’ve had few or no problems’, ‘I’ve had some problems, but I did not 
feel I needed professional help’, ‘I’ve had some problems but I did not seek professional help 
although I thought I needed it’ and’ I’ve had some problems and I did seek professional help’. 
 
Physical activity. 
As well as promoting physical well-being, engagement in physical activity has been 
continuously linked with more positive mental health outcomes among adolescents [53-55]. 
The World Health Organisation’s [56] Global Recommendations on Physical Activity for 
Health advise that for optimum physical and mental health children and adolescents should 
engage in at least 60 minutes of moderate to vigorous physical activity daily. Engagement in 
physical activity in the present study was assessed using a single item measure, devised and 
validated in an adolescent population [57]. Participants were given the statement ‘Physical 
activity is any activity that increases your heart rate and makes you a little out of breath e.g. 
running, fast walking, cycling, dancing etc.’ and asked  ‘On a usual week, how many days 
are you physically active for a total of at least 60 minutes per day?’ 
 
Sleep. 
A recent systematic review by Shochat, Cohen-Zion [58] identified insufficient sleep as 
having a strong bidirectional relationship with depression during adolescence, as well as 
being linked to anxiety, poor psychosocial function and poor perceived mental health. The 
National Sleep Foundation [59] ascertains that adolescents need between 8 and 10 hours of 
sleep each night for optimal functioning. Thus, in the present study, participants were asked 
‘During the past month, how many hours of sleep did you get on average per night?’  
 
Sense of connectedness. 
Finally, feeling a sense of connectedness and belonging to the people around oneself is 
considered to be a fundamental psychological need [60] and is associated with lower levels 
of depressive symptoms [61, 62] and higher levels of well-being among young people [60]. In 
the present study, this was measured by asking participants ‘Please indicate how much the 
following statement applies to you: “I feel a sense of connectedness and belonging to people 
around me”’. Responses were made on a four-point scale ranging from ‘None of the Time’ to 
‘All of the Time’. 
 
Procedure.  
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Ethical approval for this study was granted by the Human Research Ethics Committee- 
Humanities in the authors’ university (reference number: HS-13-45-Kenny-Dooley). Data 
collection took place between October 2014 and May 2015. Presented here is an overview of 
the procedure relevant to the present study; a more detailed description of the full sampling, 
recruitment and randomization procedure for the trial will be presented in a separate paper.  
 
Initially, principals and guidance counselors of second level schools in the Republic of Ireland 
were contacted. The nature of the study and what would be involved if the school decided to 
participate was described to them. In schools that agreed to take part, potential participants 
were provided with information sheets and consent forms for themselves and their 
parents/guardians. Participation was voluntary and monetary incentives to take part were not 
offered. Students who returned signed parental consent forms were eligible to take part and 
were required to sign assent forms prior to participation.  
 
Schools were randomly assigned to either the intervention or control condition. Students in 
schools assigned to the intervention condition completed pen and paper questionnaires. 
These contained items pertaining to demographic information and the standardised 
psychometric measures detailed above. They were then were given instructions for how to 
download and use the CopeSmart app and asked to try to engage with it once a day over the 
course of the following four weeks.  Students in schools assigned to the control condition 
completed the same questionnaires but received no intervention and are not included in the 
present study analyses.  
 
In order to link their questionnaire responses with their app data over time, students were 
required to generate a personalised 9-digit Anonymous Identification Code (AIC), designed 
to make sure that their information would remain anonymous to the researchers. They 
recorded this on their pen and paper questionnaire and input it to the app upon initial 
download.  
 
By default the app was set to prompt participants to complete EMA mood ratings at 8pm 
each evening. Users were provided with the option to subsequently change the time at which 
they received these notifications if they wished. Users were also free to access the other 
components of the app (such as viewing their mood rating history) at their leisure, even if 
they had not completed an EMA rating that day.   

 
Analyses 
Responses from pen and paper questionnaires were input to SPSS. Mobile app data (i.e. 
participants’ EMA ratings and details of their engagement levels with the app) were 
downloaded to Microsoft Excel and then transferred into SPSS. All analyses were run using 
IBM SPSS Statistics Version 20.0.0. Basic descriptive and inferential statistics were run to 
explore participants’ engagement with the app and whether engagement levels differed 
across demographic variables. Pearson’s correlations were conducted to test the relationship 
between EMA ratings and standardised measures of mental health and coping. Various 
inferential analyses were used to examine whether mental health indicator variables were 
linked to mental health outcomes. Where multiple comparisons were conducted 
simultaneously, the rough false discovery rate correction was used to control for increased 
chance of Type 1 error occurring [63] using the formula [(n+1)/2n] x (.05), where n is the 
number of tests. In cases where post-hoc analyses were required for significant one-way 
ANOVAs, Scheffe post-hoc analyses were carried out if Homogeneity of Variance (HOV) was 
observed and Dunnet’s C analyses were carried out if HOV was not observed. Correlations 
and regressions were used to explore relationships between problems, coping efficacy and 
mood as measured by EMA. 
 
 
Results  
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To what extent do participants engage with the EMA component of the app? 
Of the 208 participants who downloaded the app, no EMA data were recorded for 28% 
(N=58) of participants, a single EMA entry was inputted for 10% of participants (N=21) and 
repeated EMA data were present for 62% (N=129) of participants. In cases where 
participants completed EMA ratings more than once during the course of a given day, their 
mood ratings were averaged to provide a single score for each mood state for that particular 
24-hour period. In cases where they had multiple responses to the problems and coping 
EMA items within the one day, their last entry for that day was taken as the best 
representation of whether they has experienced problems in the past 24 hours and how well 
they felt that they had coped with them.  
 
The number of days on which participants completed ratings ranged from 0 to 24, and 
engagement levels did not differ across gender, age, school socio-economic status, ethnicity 
or nationality. On average, among the 208 participants, users only completed ratings on 5 
days (SD=5.44) within the 28-day intervention period, corresponding to an average 
engagement rate of 18% (calculated as 4.9 days expressed as a percentage of 28 days). 
Looking to general app usage data indicated no substantial difference between the number 
of days on which participants accessed the app (M=5, SD=5.52) and the number of days on 
which they completed EMA ratings, suggesting that participants likely completed EMA ratings 
every time they used the app. The number of participants who completed EMA ratings each 
day continually declined over the course of the 28 days (see Multimedia Appendix 1 for chart 
depicting number of participants who completed EMA ratings on each day of the intervention 
period). In terms of daily mood ratings, happiness was consistently the highest rated mood 
state (overall mean = 6.56), and anger was consistently the lowest rated (overall mean = 
2.11). Generally sadness (overall mean = 2.63) was rated lower than both worry (overall 
mean = 3.45) and stress  (overall mean = 3.57), whereas worry and stress often overlapped 
with each other in terms of how highly they were rated throughout the intervention period 
(see Multimedia Appendix 2 for chart depicting average EMA mood rating scores on each 
day of the intervention period). 
 
Are EMA responses correlated with standardised measures of mental health and 
coping? 
 
EMA ratings of participants’ daily problems ratings were coded 1 (‘I’ve had no problems), 2 
(I’ve had some problems) or 3 (I’ve had a lot of problems). These daily ratings were summed 
to give an overall score, which was divided by the number of daily ratings the participant 
completed, in order to obtain an average daily problem score for each individual. Higher 
scores indicated greater daily experience of problems. 
 
Similarly, participants’ EMA ratings of how well they felt they had coped with problems were 
coded 1 (I coped very poorly), 2 (I coped somewhat poorly), 3 (I coped somewhat well’) or 4 
(I coped very well). These ratings were summed to give an overall score, and then divided by 
the number of days on which the participant completed a daily rating in order to give an 
average daily coping self-efficacy score for each individual. Higher scores indicated more 
effective coping.  
 
For each of the five moods (happy, sad, angry, stressed and worried), an average EMA 
mood score for each participant was computed by summing all of their ratings for that mood 
and dividing it by the number of days on which they completed ratings (descriptive statistics 
for these are presented in Table 1). As skewness and kurtosis values for all variables fell 
within an acceptable range [64], they were considered to approximate normality and 
parametric statistics were used in further analyses.  
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Table 1 Descriptive Statistics for Average EMA Variables 

 Overall Mean SD Skewness Kurtosis 
Average Problems 1.65 0.45 0.30 -0.26 
Average Coping Efficacy 3.17 0.63 -0.79 0.94 
Average Happiness 6.36 1.84 -0.22 0.48 
Average Sadness  2.74 2.17 0.81 0.63 
Average Anger 2.40 1.99 1.15 1.86 
Average Stress 3.89 2.46 0.20 -0.72 
Average Worry 3.39 2.31 0.38 -0.44 
 
Participants’ average daily experience of problems was positively correlated with negative 
coping strategies (as measured by the CSI; r = .31, p < .001), but was not correlated with 
positive coping strategies, as measured by the CSI. Participants’ perceived coping efficacy in 
relation to these problems was positively associated with positive coping strategies (r = .29, 
P < .001) and negatively associated with negative coping strategies (r = -.27, P < .001).  
 
Average daily happiness was negatively correlated with emotional distress as measured by 
the DASS-21 (r = -.45, P < .001) and positively correlated with well-being, as measured by 
the WHO-5 (r = .39, P < .001). Average daily negative emotions (sadness, anger, stress and 
worry) were all significantly positively associated with distress (rsadness = .51, P < .001; ranger = 
.32, P < .001; rstress  = .41, P < .001; rworry = .48, p < .001), and were all negatively correlated 
with well-being (rsadness = -.43, P < .001; ranger = -.27, P = .001; rstress  = -.35, P < .001; rworry = -
.33, P < .001). 
 
Are brief single-item measures of key protective factors related to daily mood states? 
 
Informal help-seeking.  
Fifty-five percent of participants (N=114) reported that when they have problems they usually 
talk about them with someone. The remaining 45% (N=94) reported that they do not talk 
about their problems. A series of t-tests revealed that those who reported that they talk about 
their problems displayed significantly lower levels of average daily anger t(109.27) = -2.26, P 
= .026 (! talk = 2.07, SD = 1.97 versus ! do not talk =  2.83, SD = 2.35), and significantly higher 
average daily happiness t(148) = 2.48, P = .014 (! talk = 6.69, SD = 1.60 versus ! do not talk = 
5.95, SD = 2.04). There were no differences between the two groups in terms of daily 
sadness, stress or worry.  
 
Formal help-seeking. 
Overall, 49% of participants (N=101) had few or no problems, 36% (N=76) had some 
problems but did not feel they needed professional help, 10% (N=20) had some problems, 
felt they needed professional help but did not seek it and 5% (N=11) had problems and did 
seek professional help. Table 2 presents the results of one-way ANOVAs assessing whether 
participants who categorized themselves into different formal help-seeking categories 
differed in terms of daily mood states, as assessed by EMA.  
 
Findings revealed that those who categorized themselves as having no problems reported 
less negative daily mood states that those who categorize themselves as having problems. 
Additionally, those who categorized themselves as having problems, but who do not feel they 
need to seek help for them reported significantly lower daily sadness than those who 
categorized themselves as having problems and needing help. Among those who 
categorized themselves as needing help, no differences were evident between those who 
had sought and those who had not sought professional help.  
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Table 2. One-way ANOVAs Examining Differences Between Formal Help-Seeking Groups in 
Terms of Average Daily Mood States 

Average 
EMA Rating 

Group 1 
! (SD) 

Group 2 
! (SD) 

Group 3 
 ! (SD) 

Group 4 
! (SD) 

F P Post Hoc 
(Scheffe) 

Happy 
 

7.12 
(1.64) 

5.67 
(1.64) 

4.97 
(1.87) 

6.31 
(1.59) 

12.0** < .001 1 > 2,3 
 

Sad 1.78 
(1.83) 

3.36 
(1.89) 

5.03 
(2.08) 

3.29 
(1.97) 

16.98** < .001 1 < 2,3 ; 2 < 3 
 

Angry 1.85 
(1.86) 

2.94 
(1.87) 

2.94 
(2.41) 

3.18 
(1.93) 

4.25* .007 1 < 2 

Stressed 
 

2.81 
(2.34) 

4.61 
(2.17) 

5.98 
(1.76) 

5.13 
(1.57) 

14.0** < .001 1 < 2,3,4 
 

Worried 
 

2.35 
(2.18) 

4.13 
(2.02) 

5.07 
(1.48) 

5.03 
(2.05) 

14.15** < .001 1 < 2,3,4 
 

Note. Group 1 = Few or no problems; Group 2 = Some problems, did not need help; Group 3 = Some problems, 
needed help but did not seek it; Group 4 = Some problems, sought professional help. Alpha set at .028 in line with 
rough false discovery rate.  
* significant at the .028 level ** significant at the .001 level 
 
 
Physical activity. 
Figure 1 illustrates the typical weekly activity levels reported by participants. Pearson’s 
correlations revealed no relationships between the average number of days on which 
participants were physically active and average EMA mood ratings. 
 

 
Figure 1. Days physically active in a typical week as reported by participants.  

Sleep.  
Figure 2 illustrates participants’ average hours sleep per night over the course of the 
previous month. Overall participants reported an average of 7.09 hours sleep (SD=1.60) per 
night. Independent t-tests (detailed in Table 3) were conducted examining differences 
between those who reported getting sufficient sleep (n=84) and those who did not (n=122). 
Sufficient sleep was defined as ≥ 8 hours in line with National Sleep Foundation guidelines 
[59]. Findings revealed that adolescents who did not get sufficient sleep reported higher 
average daily sadness, anger and worry and lower daily happiness. 

12!

21!

31!

41!

31!
34!

22!

16!

0!
5!
10!
15!
20!
25!
30!
35!
40!
45!

0! 1! 2! 3! 4! 5! 6! 7!

N
um

be
r'
of
'P
ar
ti
ci
pa
nt
s'

Number'of'Days'



!

 255!

 

 
Figure 2. Participants’ average hours sleep per night   

Sense of connectedness. 
Exactly half of participants (N=104) reported they feel a sense of connectedness and 
belonging to those around them a lot or all of the time. The other half of participants reported 
that they feel this only some or none of the time. Table 3 presents results of independent t-
tests examining differences between those who felt a sense of connectedness a lot/all of the 
time and those who felt this some/none of the time. Those who felt connectedness a lot/all of 
the time reported significant higher daily happiness and significantly lower daily sadness, 
anger, stress and worry. 
 

Table 3.  t-Tests Examining Differences In Average Daily Mood Ratings Across Sleep 
Groups and Sense of Connectedness Groups  

Variable ! (SD) ! (SD) t P 

Sleep Insufficient Sleep 
(< 8 hours) 

Sufficient Sleep          
(≥ 8 hours) 

  

Happy 5.91 (1.77) 6.92 (1.79) -3.43*   .001 
Sad 3.22 (2.15) 2.16 (2.06) 3.06*   .003 
Angry 2.73 (2.07) 1.99 (1.83) 2.29*   .024 
Stressed 4.19 (2.22) 3.51 (2.70) 1.65   .101 
Worried 3.78 (2.31) 2.90 (2.24) 2.36*   .020 

Sense of 
Connectedness 

Some / None              
of the Time 

 A lot / All                    
of the Time 

  

Happy 5.96 (1.83) 6.82 (1.75) -2.92*    .004 
Sad 3.39 (2.27) 2.00 (1.79) 4.13** < .001 
Angry 3.03 (2.17) 1.69 (1.49) 4.46** < .001 
Stressed 4.48 (2.35) 3.21 (2.43) 3.24*    .001 
Worried 4.13 (2.45) 2.54 (1.82) 4.57** < .001 
Note. Alpha set at .028 in line with rough false discovery rate. 
* significant at the .028 level ** significant at the .001 level 
What is the relationship between daily problems, coping and mood in young people, 
as measured by EMA data? 
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As illustrated in Table 4, average happiness scores were negatively correlated with average 
sadness, anger, stress and worry scores and all negative mood scores were positively 
correlated with each other. Experience of daily problems was negatively correlated with 
happiness and was significantly positively correlated with negative emotions of sadness, 
anger, stress and worry. In contrast, more coping efficacy was positively correlated with 
happiness and negatively correlated with sadness, anger, stress and worry.  
 
Table 4. Correlations Between Average Mood, Problems and Coping Efficacy  

Variable 1 2 3 4 5 6 

1. Happy 
2. Sad 
3. Angry 
4. Stressed  
5. Worried 
6. Problems 
7. Coping 

 
-.56 
-.45 
-.42 
-.40 
-.45 
.56 

 
 

.68 

.63 

.70 

.45 
-.56 

 
 
 

.48 

.52 

.44 
-.48 

 
 
 
 

.81 

.60 
-.56 

 
 
 
 

 
.59 

-.55 

 
 
 
 
 
 

-.70 
Note. Alpha set at .026 in line with the rough false discovery rate. All correlations were significant at the .001 level 
 

To further explore these associations, a series of hierarchical linear regression were run 
(presented in Table 5), examining whether daily problems and coping efficacy predicted each 
of the five average mood states. Experience of problems was entered at Step 1 and coping 
efficacy was added at Step 2. Daily problems significantly predicted all mood states at Step 1 
and for all analyses, the percentage variance explained increased from Step 1 to Step 2. At 
Step 2, daily problems became an insignificant predictor of happiness, sadness and anger 
when coping efficacy was added to the model. In contrast, daily problems remained a 
significant predictor of stress and worry when coping efficacy was added. Coping efficacy 
significantly predicted all five mood states at Step 2.  
 
Table 5. Hierarchical Regressions Predicting Average Mood 

Outcome Adj. r2 Predictor B  SE β P 

Happy 
Step 1:  
 
Step 2:  
 
 
Sad 
Step 1:  
 
Step 2: 
 
 
Angry 
Step 1:  
 
Step 2:  
 
 
Stressed  
Step 1:  

 
.19 
 
.31 
 
 
 
.20 
 
.31 
 
 
 
.19 
 
.24 
 
 
 
.36 

 
Problems 
 
Problems 
Coping Efficacy 
 
 
Problems 
 
Problems 
Coping Efficacy 
 
 
Problems 
 
Problems 
Coping Efficacy 
 
 
Problems 

 
-1.84  

 
-0.43 
1.41 

 
 

2.20 
 

0.56 
-1.63 

 
 

1.96 
 

0.86 
-1.09 

 
 

3.32 

 
0.30 

 
0.40 
0.28 

 
 

0.36 
 

0.47 
0.33 

 
 

0.33 
 

0.45 
0.32 

 
 

0.36 

 
-.45** 
 

-.10 
.49** 
 
 
.45** 
 
.17 

-.48** 
 
 
.43** 
 
.19 

-.35* 
 
 
.60** 

 
< .001 

 
   .278 
< .001 

 
 

<.001 
 

   .230 
< .001 

 
 

< .001 
 

   .056 
   .001 

 
 

< .001 
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Step 2:  
 
 
Worried 
Step 1:  
 
Step 2:  
 

 
.39 
 
 
 
.35 
 
.38 

 
Problems 
Coping Efficacy 
 
 
Problems 
 
Problems 
Coping Efficacy 
 

 
2.30 

-1.03 
 
 

3.08 
 

2.14 
-0.94 

 
0.50 
0.35 

 
 

0.34 
 

0.47 
0.33 

 
.42** 

-.27* 
 
 
.59** 
 
.41** 

-.26* 

 
< .001 
   .004 

 
 

< .001 
 

< .001 
   .005 

Note. Alpha set at .028 in line with rough false discovery rate 
* significant at the .028 level ** significant at the .001 level 
 
 
Discussion 
 
The aim of the present study was to explore the use of a mobile app as a means of collecting 
EMA data pertaining to adolescent mood, problems and coping in a school-based sample of 
young people. The researchers were interested in answering four broad questions, each of 
which is discussed below.  
 
To what extent do participants engage with the EMA component of the app? 
Engagement with the EMA component of the app was low compared with previous studies. 
For example Kauer et al.’s (2012) study reported that participants completed ratings on an 
average of 18 days during the four week intervention period, [24] which is markedly higher 
than the present study where participants completed ratings on an average of 5 days within 
the 28 day intervention period. However, in Kauer’s study participants were given 
individualized summary reports of their data by their GP at the end of the intervention period. 
This may have served as a motivational factor for adolescents to engage, either because 
they were interested in reviewing their data over time with a health professional or because 
they knew their GP would be able to see their level of engagement and wanted appear 
compliant. Similarly, Garcia et al. (2014) reported an average response rate of 54% for EMA 
sampling using a similar methodology, [23] compared to the average response rate of 18% 
obtained in the present study, However, it is noteworthy that an incentive to engage was 
provided in Garcia’s study, whereby a higher level of engagement increased the number of 
entries they were given into a prize draw to win an iPod touch.  
 
While participants were aware in the present study that their EMA data would be recorded 
and accessible to the researchers, it was not emphasised that the main focus of the app was 
to collect information; the app was primarily presented to young people as an intervention as 
opposed to a data collection tool. It is possible that in studies where young people are aware 
of the importance of their data input towards achieving the research objective, engagement 
levels may be higher. For example in Kauer’s (2012) study, participants were aware that their 
data was being collected and that they would be able to review this with their GP and receive 
a summary report on their data at the end of the study, which may have acted as an 
incentive for engagement. Thus, further research is necessary to establish response rate 
norms for adolescent populations using smartphone EMA methodologies.  
 
Are EMA responses correlated with standardised measures of mental health and 
coping? 
Higher daily experience of problems was linked to more negative coping (as measured using 
a standardised instrument), suggesting those who experience more problems or stressful 
events are more likely to engage in dysfunctional, avoidant coping strategies, in line with 
previous research [65-67]. However, a greater perceived ability to deal with daily problems 
was associated with higher levels of positive coping and lower levels of negative coping (as 
measured using a standardised instrument), This indicates that those who perceived 
themselves as dealing better with the problems they face on a daily basis are observed to be 
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using more positive coping strategies and less negative coping strategies, suggesting that 
this is a valid measure of coping self-efficacy. Similarly, as EMA mood ratings were 
correlated with standardised measures of distress and well-being, this suggests they have 
validity as indicators of adolescent mental health status.  

 
Are brief single-item measures of key protective factors related to daily mood states?  
Findings indicated that the protective factors informal help-seeking, formal help-seeking, 
sleep and sense of connectedness were associated with average daily mood states. 
 
In terms of informal help-seeking, those who reported that they did not talk about their 
problems had more negative daily mood, which is consistent with previous research linking 
informal help-seeking and mental health [25, 47-49]. Discussing problems may be 
considered a form of support seeking coping, which it likely to improve outcomes for young 
people by (a) providing them with instrumental help in addressing the source of their 
problems or in positively adapting to the situation, or (b) providing them with advice and 
support in taking steps towards achieving these goals themselves. To help promote talking 
about problems among adolescents, steps should be taken to ensure school guidance 
counsellors have a high level of availability and that students know how to approach them 
confidentially in relation to problems they may be experiencing.  
 
In terms of formal help-seeking, young people who identified themselves as having no 
problems unsurprisingly reported the least negative daily mood states. Interestingly, among 
those who reported that they had some problems, those who felt they did not need help 
reported lower daily sadness than those who felt that they did need help, suggesting young 
people have a good awareness of whether or not they need to seek help. This is in line with 
Rickwood et al.’s [50] conceptualisation of help-seeking as a process, which begins with the 
recognition that a problem exists for which help is required. Among those who reported a 
need to seek help, no significant difference emerged between those who had sought help 
and those who had not. Nonetheless, there was a trend towards lower stress and sadness, 
and greater happiness among those who had sought help, indicating that seeking help is 
likely to be instigating some beneficial effects. However, there may be many uncontrolled 
factors at play (e.g. severity of distress [68] or type of professional help obtained [69])  that 
are known to affect outcomes of seeking professional help, which may explain why we do not 
see a statistically significant difference between those who have sought help and those who 
have not. These were beyond the scope of the analyses in the present study but should be 
taken into account in future research.  
 
Getting sufficient sleep was linked with more positive daily mood states, in line with literature 
in this area [58]. This indicates an important link between controllable health behaviour and 
mood, and efforts should be made to promote sufficient sleep in young people. For example, 
parents can encourage appropriate bed times for adolescents on week-nights. At a policy 
level, education around sleep hygiene should be implemented into the SPHE (Social, 
Personal and Health Education) curriculum for adolescents. Furthermore, consideration 
should be given to implementing later school start times in post-primary schools, which has 
been shown to be linked to a multitude of academic and well-being benefits for young people 
[70, 71] by allowing them to get more sleep. Surprisingly, no correlation emerged between 
physical activity and daily mood states, however the reason for this is unclear. There is 
evidence to suggest that adolescents may significantly overestimate their level of physical 
activity in research contexts [72], thus including some objective measure of physical activity 
(e.g. smartphone accelerometer data) would be useful in future research.  
 
Finally, feeling a sense of connectedness and belonging was linked to more positive mental 
health outcomes for young people, in line with previous research [60-62]. Evidence suggests 
this link between sense of belonging and mental health outcomes is likely to be bi-directional 
[60]. For example, rejection or exclusion from ones social network means one’s fundamental 
human need for connectedness is not met and is linked to increased symptoms of distress in 
adolescents [36, 73]. However, young people who have mental health difficulties may 
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experience cognitive distortions, which can cause them to view their interpersonal 
relationships in a more negative light [74, 75], resulting in a diminished sense of belonging. 
While sense of belonging is not as directly controllable as sleep and exercise, it can still be 
promoted in school, incorporating features that have been linked to increased sense of 
belonging among students, including appropriate policies and structures to prevent bullying, 
peer support programme and extra-curricular activities [76]. 
 
Overall, findings suggest that four of these brief items have good utility as indicators of the 
mental health status of an adolescent. This provides promise for the use of these items as a 
brief screening tool for young people. This may be useful as part of assessments in contexts 
where adolescents may not want to complete long measures of mental health outcomes, but 
where it would be useful for the clinician to have an overview of their mental health status, 
such as during GP visits. 
 
What is the relationship between daily problems, coping and mood in young people, 
as measured by EMA data? 
Higher daily problems predicted lower happiness and higher negative affect, indicating that 
the more daily problems a young person experienced, the poorer their average daily mood 
was. This is consistent with previous research indicating that experience of negative daily 
events is associated with increased negative and decreased positive affect in adolescents 
[28, 29]. In contrast, perceived coping efficacy was linked to greater happiness and lower 
negative affect, indicating that those who felt they had coped better with their problems 
experienced a more positive average daily mood.  
 
However, coping efficacy did not moderate the relationship between problems and stress or 
worry. This suggests even if young people are coping well, higher instances of daily 
problems are still associated with increased stress and worry. In contrast, coping efficacy did 
moderate the relationship between problems and happiness, sadness and anger, whereby 
when coping efficacy was taken into account, the relationship between problems and these 
mood states became negligible. Again this is consistent with previous research indicating 
that the coping effectively with problems is associated with more positive mood outcomes 
[30-32]. This is an important finding, as while we cannot prevent young people from 
experiencing problems in their lives, promoting the use of effective coping strategies among 
young people may help to offset the sadness and anger associated with the experience of 
such problems.  
 
Strengths'and'Limitations''
To the authors’ knowledge this is the first study to explore the use of a mobile app as a 
method of EMA in a sample of Irish adolescents. A key strength of this study was the use of 
an electronic method of implementing EMA. This helped avoid problems associated with pen 
and paper EMA methods, such as falsifying the times at which EMA ratings are completed 
[10], thus increasing the ecological validity of the data captured.  
 
In terms of limitations, the low level of app engagement was a significant issue. Interestingly 
the level of engagement did not differ across key demographic variables, suggesting that the 
sample that the EMA analyses were unlikely to be biased in this regard. However, the low 
engagement levels observed pose a concern for future studies aiming to test hypotheses 
using adolescent EMA data collected via smartphones. For example, unless a large number 
of participants are recruited, non-engagement and attrition over the course of the data 
collection period may result in an underpowered study. Furthermore, low levels of 
engagement over the course of study will result in high volumes of missing data, which pose 
a range of challenges to the data analyses [77, 78]. Thus, despite its benefit in terms of 
ecological validity [1], caution must be exerted when considering the use of EMA with 
adolescents. In particular advance considerations should be given to possible means of 
maximizing engagement such as personalised feedback from the app based on participants’ 
EMA responses [79] or, like in Kauer’s (2012) study, the provision of a summary report for 
participants at the end of the data collection period. [24]  
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Future research should also give consideration to alternative methods of smartphone EMA 
data collection. For example, advances in technology allow smartphones to capture sensor 
data, such as Bentley et al.’s (2013) Health Mashups app [80]. This app captured sensor 
data from users’ phones including their daily step count, sleep patterns and GPS location in 
order to infer their patterns of health behaviours. It would be useful for future research to 
examine the validity and reliability of this type of sensor data, which does not require a high 
level of active engagement from participants in comparison to EMA self-report data.  
 
Another potential issue in the present study was that in the mood-rating section of the app, 
the sliding scale values were by default centered in the middle of the scale (at a value of 5). 
This meant it was possible some users may have passively selected ‘Next’ without moving 
the sliders to change the value, simply to complete the process of submitting an EMA rating 
rather than actively and accurately rating their mood. While it is unlikely that users navigated 
to this page unless they had the intention of completing a genuine mood rating, this still 
should be acknowledged as a potential design limitation of the app in the present study.  
 
It is also possible that the awareness that researchers were monitoring their app data may 
have resulted in participants using their phones differently to how they would if they were not 
being monitored and may have resulted in response biases, such as socially desirable 
responding. [81] However, the researchers made an effort to emphasise the anonymous and 
confidential nature of the data to help avoid this. 
 
Finally, it should be acknowledged that this was an exploratory study that employed 
simplistic analyses techniques. Thus, caution should be exerted in interpreting the 
generalizability of these findings. Future research is needed using more sophisticated 
analytical methods to explore EMA data captured over multiple time points, such as multi-
level modeling, in order to robustly establish the validity of these findings in the population. 
The use of such techniques will also provide opportunities to model young people’s mood 
trajectories over time and test how these trajectories may be related to various demographic 
and wellbeing indicator variables.  
 
Conclusions 
This paper addressed a gap in the literature by exploring the validity and utility of mental 
health related EMA data, captured via smartphone, in a community sample of adolescents. 
Findings indicated a low level of engagement, suggesting that careful consideration must be 
given to ways of promoting participant engagement in order to maximise the amount of data 
obtained, and ensure that the potential of these technologies is being sufficiently exploited. 
Despite the low engagement levels, analyses suggested that the data obtained were valid, 
correlating with standardised measures of coping, distress and well-being. Analyses also 
revealed that EMA data can provide useful insights into the link between daily experience of 
problems, coping efficacy and mood states in young people. These preliminary findings 
suggest that smartphones have potential as valid and useful tools for EMA research in youth 
mental health. However, future research is required in order to robustly establish the validity 
of these findings among young people.!
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Abstract 
 
Background: Early intervention is important in order to improve mental health outcomes for 
young people. Given the recent rise in smartphone ownership among adolescents, an 
innovative means of delivering such intervention is through the use of smartphone 
applications (apps).  
Objective: This study aimed to evaluate the feasibility of ‘CopeSmart’, a telemental health 
app developed to foster positive mental health in adolescents through emotional self-
monitoring and the promotion of positive coping strategies.  
Methods: Forty-three adolescents (88% female) aged 15-17 years, downloaded the app and 
used it over a one week period. They then completed self-report questionnaires containing 
both open-ended and closed-ended questions about their experiences of using the app. The 
app itself captured data related to user engagement.   
Results: On average participants engaged with the app on four of the seven days within the 
intervention period. Feedback from users was reasonably positive, with 70% of participants 
reporting that they would use the app again and 70% reporting that they would recommend it 
to a friend. Thematic analysis of qualitative data identified themes pertaining to users’ 
experiences of the app, which were both positive (e.g. easy to use, attractive layout, 
emotional self-monitoring, helpful Information, notifications, unique) and negative (e.g. 
content issues, did not make user feel better, mood rating issues, password entry, interface 
issues, engagement issues, technical fixes).  
Conclusions: Overall findings suggest that telemental health apps have potential as a 
feasible medium for promoting positive mental health, with the majority of young people 
identifying such technologies as at least somewhat useful and displaying a moderate level of 
engagement with them. Future research should aim to evaluate the efficacy of such 
technologies as tools for improving mental health outcomes in young people. 
 
Keywords: adolescents; emotional self-monitoring; feasibility; mobile apps; positive mental 
health 
 
Introduction 
 
Adolescence has consistently been identified as a critical period for the development of 
mental health difficulties [1-3], with mental health disorders affecting approximately one in 
five adolescents internationally [4,5]. There is increasing evidence to suggest the importance 
of early intervention in reducing severity of symptoms, preventing onset of further mental 
health difficulties and generally improving mental health outcomes for young people [6]. A 
potentially cost-effective means of delivering such interventions is to do so remotely through 
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the use of mobile technologies, a practice which falls under the umbrella of telemedicine and 
is known as ‘telemental health’ [7]. 
 
Recent years have seen dramatic increases in smartphone ownership, with approximately 
69-84% of adolescents in the developed world now owning smartphones[8-10]. This type of 
technology is a promising tool for the widespread delivery of telemental health interventions 
to young people. Because adolescents are familiar with how to use mobile phones (as they 
use them on a daily basis for texting, taking photos, playing games etc.), they are unlikely to 
have much difficulty in adapting to the intervention interface [11]. Interventions delivered via 
mobile phones facilitate frequent engagement as users go about their daily lives [12,13] and 
afford users the opportunity to apply the skills and behaviours promoted by the intervention 
directly in real time to their real life experiences [14]. They can provide almost constant 
support to users, in comparison to interventions that can only be accessed at specific times 
or in specific locations e.g. during visits to a therapist’s office [14]. Furthermore, as it is not 
unusual to see young people interacting with their smartphones in public, they provide a 
discrete and confidential means of intervention delivery [11]. 
 
Over the coming years, it is predicted that the use of mobile technologies in mental health 
contexts will continue to rapidly increase [15]. Indeed, there are already a plethora of 
healthcare applications (‘apps’) available to adolescents on their smartphones [15], with over 
3,000 mental health apps accessible for download between the Android, Apple and Microsoft 
app stores [16]. These apps have been developed by a wide range of individuals and 
organisations and are generally available free or at a small cost [17]. Some are targeted 
towards the assessment and treatment of specific mental health disorders, whereas others 
are focused on the more broad promotion of positive mental health [18] (i.e. by fostering 
general wellbeing and resilience in individuals). Many of these apps are based on self-
monitoring principles, where users rate how they are feeling on a day to day basis and are 
able to track their moods and emotions over time, for example ‘Moody Me’ [19] and ‘Mood 
Panda’ [20]. Some apps also provide advice on dealing with differing mental health concerns 
such as ‘Overcoming Depression’ [21] and ‘Mental Health WATS’ [22]. However, the problem 
with almost all of these apps is that they are not subject to regulatory assessments or 
empirical evaluations before they are made available to the general public and very few are 
supported by research indicting their effectiveness and usability [15,17,23]. This lack of 
research may be a consequence of most apps reaching consumers directly, without going 
through traditional medical gatekeepers [18], however it means that the quality of the content 
of these apps cannot be verified. Thus, the information these apps provide could be 
inaccurate or misleading, which at best may not be useful to users or at worst may cause 
them psychological harm [17]. There is a growing demand for studies evaluating the 
feasibility and efficacy of rigorously designed, evidence-based apps before they are made 
publically available through online platforms [7,15,23,24].  
 
As rigorously designed evaluations often require the investment of significant resources, not 
all interventions can be tested for efficacy and effectiveness.  Feasibility studies play an 
important role in identifying potentially efficacious interventions and ensuring they are 
prioritised for comprehensive evaluation [25]. Feasibility studies achieve this by exploring 
factors such as the acceptability of an intervention to participants, adherence and drop-out 
rates, and aspects of the intervention that may be altered to improve participants’ 
engagement [26], and are considered a crucial first step prior to the conduction of larger 
scale efficacy evaluations [27,28].  
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Whittaker et al. [29], for example, explored the acceptability of cognitive behavioural therapy 
text-messages delivered twice daily to adolescents over nine weeks. They found that three-
quarters of participants found the information useful and 90% would recommend the 
intervention to a friend. Similarly, Reid et al. [30] explored usage patterns of a simple diary-
based self-monitoring mobile app for adolescents and found engagement with the app was 
high, with nearly three-quarters of participants completing 80% or more of possible diary 
entries over the one-week intervention period. Findings from these studies are promising and 
suggest more complex app-based mental health interventions may be similarly feasible for 
use with adolescents.   
 
The objective of the present study was to evaluate the feasibility of a telemental health app, 
which aimed to foster positive mental health, for use by adolescents on their personal 
smartphones. This study expands on previous research [29, 30] by capturing detailed 
qualitative and quantitative feedback from adolescents pertaining to their satisfaction with, 
perceived usefulness of, and overall engagement with a telemental health app. 
 
Methods!
 
App Design 
The app in the present study was designed and programmed for use on android and iOS 
mobile devices, following focus group consultation with adolescents in relation to their needs 
from mental health mobile technologies [31]. The aim of the app was to foster positive mental 
health via two key mechanisms; (i) emotional self-monitoring and (ii) the promotion of 
positive coping strategies. Increasing awareness of emotions is a process frequently used in 
therapeutic contexts [32] and periodically monitoring one’s emotions (i.e. engaging in 
emotional self-monitoring) has been shown to facilitate increases in emotional self-
awareness and improvement in mental health outcomes [33, 34]. There is also a growing 
awareness in research literature that the ways in which young people cope with stressors 
may be significantly correlated with their mental health outcomes [1,35,36], and educating 
adolescents about coping strategies has been linked to increased use of positive coping 
strategies and improved mental health [37-39].  
 
The app was branded ‘CopeSmart’ and contains five main sections (see Figure 1 for sample 
screenshots). Section 1 (‘Settings’) gives users the option to set and change their password 
for accessing the app and to manage their notification settings. By default the app is set to 
send reminder notifications to users to engage with it at 8pm each evening, as typically by 
this time of the day most adolescents are finished with school and after-school activities. 
Section 2 (‘Rate My Mood) allows users engage in emotional self-monitoring by rating how 
happy, angry, sad, stressed or worried they feel on a scale of 1 -10. Section 3 of the app 
(‘Coping Tips’) contains a series of ‘tips’ for coping with problems. These tips were devised 
based on the ‘Think Positively’ school-based course for developing positive coping strategies 
in adolescents [40]. One of these tips is randomly selected to display each time a user 
completes a mood rating and in Section 2, all tips are available for users to browse at their 
leisure. Section 4 (‘Resources’) provides users with contact details for a list of mental health 
support services. These include online resources (e.g. ie.reachout.com), phone and text 
resources (e.g. the Samaritans helpline) and face-to-face resources (e.g. their school 
guidance counsellor or GP). In Section 5 (‘Mood History’), users are able to look back at 
their mood ratings over time, in either a calendar or graph format. 
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Figure 1. CopeSmart app screenshots 
 
Feasibility Evaluation 
 
Participants. Participants were 43 adolescents (88% female) aged 15-17 years (M = 16.0, 
SD = .724) in possession of android or iOS smartphone devices.  
 
Procedure. Approval for this study was granted by the Human Research Ethics Committee in 
the authors’ university. Initially, emails were sent to six schools in the East of the Republic of 
Ireland detailing the nature of the study. Four of these schools agreed to participate (three 
urban, one rural). None of the schools were considered socially or economically 
disadvantaged under nationally established governmental criteria [41]. Students in fourth and 
fifth year (equivalent to US 10th & 11th Grade) were invited to participate. The coordinator of a 
one-day programme hosted by the authors’ university that allows fifth year students to 
experience aspects of university life was also contacted and permission was granted to 
recruit participants from this group. Potential participants were provided with information 
sheets and consent/assent forms for themselves and their parents. Participation was entirely 
voluntary and participants were not offered any monetary incentive to take part in the 
research. 
 
Initially, over 250 young people were approached and of these 215 returned parental consent 
and were eligible to participate. Of these, 114 did not download the app, primarily due to 
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unforeseen technical delays which meant the app was unavailable on iOS or a number of 
android devices for a period of time. Consequently, many eligible participants from the first 
two schools and the one-day university programme were unable to download the app.  Of the 
101 participants who downloaded the app, 43% completed follow up questionnaires and 
these individuals made up the final sample used in the present study. The low follow-up rate 
was mainly due to restrictions on when the researchers could access schools, which meant 
that a significant number of students were absent on the day of questionnaire completion due 
to either exam prep or involvement in extra-curricular activities.  
  
The 43 participants who comprised the final sample downloaded and installed the app on 
their personal mobile phones during school hours. Participants were asked to engage with 
the app and rate their mood on a regular basis over a brief one-week period (as is common 
in feasibility studies which generally have shorter follow-up periods than larger scale trials 
[25]). After one week participants completed a follow-up self-report questionnaire containing 
closed-ended and open-ended questions pertaining to their experiences of using the app. 
The app itself captured data relating to user engagement, which was sent to a back-end 
server when the device came into contact with a wireless Internet connection.  
 
Data analysis 
Descriptive statistics were used to present quantitative data. Thematic analysis [42] was 
used to analyse qualitative feedback. A set of initial themes (i.e. patterned responses) was 
identified from participants’ responses to open-ended questions. These themes were revised 
and refined, and a coding frame listing the final themes was established (see Table 3 for list 
of themes). A second researcher independently applied this coding frame to the data, and a 
Cohen’s Kappa inter-rater reliability coefficient of .76 was computed [43]. This is considered 
to be a good level of reliability [44].   

 
Results 
 
Questionnaire Responses  
Table 1 illustrates participants’ usefulness ratings of the app and its main sub-components. 
In addition, 79% of participants reported that they liked the interface layout, 7% disliked it and 
14% neither liked nor disliked it. The majority of participants (93%) found the app easy to 
use, whereas 7% (N=3) reported some minor technical difficulties with logging on. 
Approximately 70% of participants would use the app in the future, 74% felt that other young 
people would use it, and 70% would recommend it to a friend. 
 
Table 1 Participants’ usefulness ratings  
 Very Useful Somewhat Useful Not Useful 
 n (%) n (%) n (%) 
Overall 3 (7%) 

 
31 (72%) 9 (21%) 

Mood Rating 15 (35%) 18 (42%) 7 (16%) 

Coping Tips 8 (19%) 23 (54%) 10 (23%) 

Resources 5 (12%) 20 (40%) 17 (40%) 
Note: missing data for mood rating N =3; missing data for coping tips N=2; missing data for resources N=1 
 
Table 2 outlines the themes identified from participants’ responses to open-ended questions, 
across two categories; (1) aspects of the app they liked and reasons why they or other young 
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people would use the app in the future or recommend it to a friend and (2) aspects of the app 
they did not like and what changes they would recommend to improve the app.  
 
Table 2. Qualitative feedback from participants 
Aspects of the app participants liked / reasons they or other young people would use it in 
future or recommend it to a friend. 

Theme Example Na 

1. Easy to Use “It is free and easy to use” 9 
2. Attractive Layout “I liked the appearance of the app”  6 
3. Mood Rating   
 (a) Generally helpful “I liked the way you can rate your mood” 17 
(b) Increase emotional self-
awareness 

“This app helps me to stop and take a second to listen to 
how I actually feel” 

16 
 

(c) Useful as alternate emotional 
outlet 

“A friend might find it easier to share stuff with an app 
rather than friends” 

2 

4. Information on App was Helpful “I liked the helpful tips”  
 

15 

5. Notifications Were Useful “It reminded me to rate my mood” 5 
6. Uniqueness of App “It’s the only app I’ve found like it” 3 

Aspects of the app participants didn’t like / recommendations for changes 

Theme Example N* 
1. Content Issues   
(a) Needs more Information “More coping advice” 8 

(b) Needs less information “There was too much to read” 2 
(c) More personalised information “The info that came up wasn’t really related to me” 4 
(d) Information was not useful “I didn’t find it all that helpful” 6 
2. Did not make user feel better “It didn’t make me feel any better” 

 
7 

3. Mood Rating Issues   
 (a) Needs more moods to rate “I wish there were more emotions” 6 
(b) Mood charts were confusing  “Graphs should be easier to read” 5 
(c) Should have option to input text  “Have space for a small diary” 

 
4 

4. Password Entry is annoying  “No password every time” 6 
5. Interface Issues “More colours and fancy text” 9 
6. Engagement Issues   
(a) More activities  ”If it had something else, such as games…I’d be more 

inclined to use it” 
6 

(b) Uninterested in app / do not need 
it 

“Not my thing really” 7 

7. Technical fixes “Get the chat resources in just one click” 4 
a N = number of participants who identified this theme 

 
Usage data 
Usage data were obtained from 30 participants, as it was not possible to obtain usage data 
from all participants due to differing security settings across mobile devices. On average, 
participants engaged with the app on four of the days within the 7-day usage period (SD = 
1.75). As illustrated in Figure 2, participants most frequently interacted with Section 2 of the 
app (Rate My Mood), with participants on average using this section on 3.5 days during the 
intervention period.  The variance in terms of the average number of days each section was 
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used was high among participants, as illustrated by the standard deviation bars presented in 
the chart.  
 

 
Figure 2. Average number of days within the usage period on which participants engaged 

with different sections of the app (+/- 1 standard deviation) 
 
Figure 3 displays the times at which users most frequently engaged with the app. Evening 
(6pm-9pm) was the most popular time for participants to use the app, followed by daytime 
(9am-6pm) and night (9pm – 12am), although again variance in usage time was high, as 
illustrated by the standard deviation bars in the chart.  
 

 
Figure 3. Average number of days within the usage period on which participants engaged 

with the app during specific time periods (+/- 1 standard deviation) 

 
 

0.5!

3.5!

1.5!
0.9!

0.5!

0!

1!

2!

3!

4!

5!

6!

Settings! Rate!My!
Mood!

Coping!Tips! Resources! Mood!
History!

Av
er
ag
e'
N
um

be
r'
of
'D
ay
s'
U
se
d'

Section'of'App'

0.1!

1.2!

2.1!

0.9!

0.2!

0!

0.5!

1!

1.5!

2!

2.5!

3!

3.5!

4!

Morning!
(6amK9am)!

Daytime!!
(9amK6pm)!

Evening!!
(6pmK9pm)!

Night!
(9pmK12am)!

Late!Night!
(12amK6am)!

Av
er
ag
e'
N
um

be
r'
of
'D
ay
s'
U
se
d'

Usage'Period'



!

 274!

 
Discussion 
!
Overall, participants’ responses to the app were reasonably positive, with 79% of participants 
reporting they found it at least somewhat useful and 93% reporting that they found it easy to 
use. Nearly three-quarters of participants reported that they would use the app in the future 
and would recommend it to a friend. User engagement levels were moderate, with 
participants on average engaging with the app on four of the seven days within the 
intervention period.  These findings suggest this type of app has potential as a feasible 
means of promoting positive youth mental heath.  
 
Participants identified ‘Rate My Mood’ as the most useful section, and most frequently 
engaged with this component. As in Reid et al.’s study [30], where young people’s primary 
responses to the self-monitoring app were that they liked how it helped them to understand 
themselves, users in the present study liked that the app helped them increase awareness of 
their emotions. This is a positive finding given that previous research has found mobile self-
monitoring tools have the potential to increase emotional awareness and improve mental 
health outcomes [33,34]. Interestingly, the ‘Mood History’ section was used very little, 
suggesting the mere act of stopping to momentarily think about one’s mood may be more 
salient for adolescents than retrospectively tracking mood over time. However, it is also 
possible that the time frame for app usage in the present study was not sufficient to build 
enough mood data for participants to be interested in viewing their mood history over time. 
As in previous research on young people’s needs from of telemental health apps [31], 
participants suggested the app could be helpful as an emotional outlet for people who aren’t 
comfortable talking about their feelings and that users should be able input text into the app 
containing details about their emotions. This is a useful finding, as writing about emotional 
experiences can be linked to improvements in well-being [45].   
 
Participants’ engagement levels with the ‘Coping Tips’ and ‘Resources’ components of the 
app were low, and 23% and 40% of participants respectively reported that they did not find 
these sections helpful. The main reasons participants gave for this were that they felt that 
they did not need this information or that it did not help them to feel better. This corresponds 
to the primary reasons given by participants in Whittaker et al.’s text message-based 
intervention as to why they did not find the intervention content useful [29], and emphasises 
the importance of ensuring adolescents are involved in the design of telemental health 
interventions to ensure the information they provide is relevant and helpful to young people 
[46]. However, engagement with the coping content may be underestimated by the data 
captured in the present study, as a coping tip was displayed to users every time they rated 
their mood using Section 2. Furthermore, nearly three-quarters of participants reported that 
they found the coping tips at least somewhat useful, with over half of participants reporting 
that they found them very useful, suggesting this content was helpful for the majority of 
participants.  
 
Six participants reported that having to enter a password every time they accessed the app 
acted as a barrier to engagement. As privacy has been identified as essential for adolescents 
in these types of interventions [11,31], a challenge faced in future development will be to 
reconcile this conflict between ease of engagement and protecting privacy. Participants 
found the notifications useful for encouraging engagement and evening was the most 
popular time for app usage, possibly linked to the fact that reminder notifications were set by 
default to 8pm. Morning and late night were the least popular times, in contrast to Reid et 
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al.’s study where engagement was evenly distributed across time points [30]. Future 
research should explore the use of reminder notifications at different times to assess when 
users are most likely to engage with these technologies.  
 
The high levels of participant variability in terms of engagement with different sections of the 
app and the times at which the app was used, indicates that young people engaged with the 
app in different ways and to different extents. Similarly, there was variability and some level 
of contradiction in terms of qualitative feedback obtained; for example, some participants 
reported that they wanted more coping information and some reported that they wanted less. 
A challenge faced by future researchers will be how to reconcile such contradictory feedback 
and a key focus going forward should be to identify characteristics associated with different 
levels of app engagement and specific users needs i.e. how do needs differ for different 
types of users, what types of users are most likely to engage with such technologies and 
under what circumstances. This will help to identify patterns of engagement with and 
individual user needs from such technologies, so that telemental health interventions can be 
tailored and personalised to target specific types of users. Indeed, this is in line with the 
comments of four participants in the present study who specifically reported a desire for more 
personalised content in the app.    
 
A limitation of this study was the gender imbalance of the sample, which meant statistical 
analysis could not be conducted to explore gender differences in participants’ responses. As 
research suggests males are less likely to show interest in technology-based mental health 
interventions [29], and indeed are less likely to participate in scientific research in general 
[47], exploring gender differences in engagement levels should be a priority for future 
research. Furthermore, the sample size in the present study was reasonably small due to 
numerous logistical challenges faced during the data collection procedure. While a small 
sample size is often used in preliminary feasibility studies [25], future research should aim to 
evaluate these types of technologies in larger samples of adolescents using standardised 
quality assessment scales such as the recently developed Mobile Application Rating Scale 
[48]. Strengths of the current study include the capture of real-time data to explore app 
engagement, which has an advantage over retrospective self-report data that can be subject 
to recall bias whereby participants over-estimate the frequency of their behaviors [49]. 

Furthermore, capturing both quantitative and qualitative data allowed for an in-depth 
exploration of participants’ experiences of app usage. 
 
Conclusion 
Overall findings suggest that telemental health apps have potential as a feasible medium for 
promoting positive youth mental health, with the majority of young people identifying such 
technologies as at least somewhat useful and displaying a moderate level of engagement 
with them. Future research should aim to evaluate the effectiveness of such technologies as 
tools for improving mental health outcomes, using rigorously controlled research designs. 
This piece of research was conducted as part of a larger study, the next phase of which will 
be to evaluate the efficacy of the app as a tool for fostering positive mental health in 
adolescents via emotional self-monitoring and the promotion of positive coping strategies. 
This will be done using in a large sample of young people using a randomized controlled 
design methodology. 
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Abstract 

Mobile applications or ‘apps’ have significant potential for use in mental health interventions 
with adolescents. However, there is a lack of research exploring end users’ needs from such 
technologies. The aim of the present study was to explore adolescents’ needs and concerns 
in relation to mental health mobile apps. Five focus groups were conducted with young 
people aged 15-16 years (N=34, 60% male). Participants were asked about their views in 
relation to the use of mental health mobile technologies and were asked to give their 
responses to a mental health app prototype. Participants identified (1) safety, (2) 
engagement, (3) functionality, (4) social interaction, (5) awareness, (6) accessibility, (7) 
gender, and (8) young people in control as important factors. Understanding end users’ 
needs and concerns in relation to this topic will inform the future development of youth-
oriented mental health apps that are acceptable to young people.    
 

Keywords 

adolescents; end users; focus groups; mental health; mobile app 
 

Introduction 

Mental health disorders affect approximately 20% of adolescents in the developed world [1-2] 
and early intervention is essential in order to improve outcomes for young people [3].  A key 
challenge faced is how to develop effective interventions that are acceptable to adolescents 
and an innovative means of doing this is through mobile technology. Recent technological 
advances have resulted in the availability of more sophisticated and affordable mobile 
devices. The almost ubiquitous nature of these technologies makes them ideal sources for 
delivering cost-effective mental health interventions. Mobile technologies can provide almost 
constant support to users and allow interventions to be administered in users’ natural 
environments, thus ensuring a high level of ecological validity [4]. Such technologies may be 
particularly salient for adolescents, approximately 81% of whom now own smartphones [5]. 
Adolescents use their phones on a daily basis and are likely to find them appealing as a 
familiar intervention medium [6]. Furthermore, as mobile interventions can be used at any 
time, in any place, they may be particularly valuable for adolescents in remote communities 
who face long waiting lists and limited choice of mental health services [7].  
 
Currently, there is little research on the use of mobile technologies in mental health, 
particularly with adolescents. A small number of studies have explored the use of mobile 
technologies as supplements to therapeutic programmes with adults and findings suggest 
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these can be effective in reducing negative cognitions and improving behaviours [8-9]. 
Studies suggest adolescents may also find this type of intervention useful [10], and that 
mobile interventions based on self-monitoring principles may be effective in reducing 
depressive symptoms among adolescents with mental health problems [11].  

Over the coming years, it is predicted that the use of mobile technologies in mental health 
will continue to rapidly increase [12]. Indeed, there are already a plethora of automated 
mental health programmes available to the general public as mobile applications or ‘apps’. In 
2012 MobiHealthNews reported over 700 mental health apps were available to download in 
the Apple App Store alone [12]. However, the problem with almost all of these health-based 
apps is that they are not research-based or subject to regulatory assessments or 
evaluations, thus their effectiveness cannot be verified [13]. There is a growing demand for 
the design, development and evaluation of evidence-based mental health apps that can be 
used effectively to improve mental health outcomes [12]. 

Human-computer interaction research emphasises that understanding end-user needs is the 
first step in designing these types of technology-based interventions  [6, 14]. However, there 
is currently a lack of research exploring users’ needs from mental health mobile apps. One 
study with adults identified privacy, feedback, ease and speed of use, personalisation and 
control over the amount of information received as important features in mental health mobile 
technologies [15]. However, adolescents’ experiences of mental health difficulties are 
different than adults and consequently they may have different treatment needs [16].  

Whittaker et al. [10] reported cost, confidentiality, realism, credibility, positivity, and simple, 
clear messages as issues highlighted by adolescents during the development process of 
their therapeutic mobile intervention. However, they did not elaborate on these issues or 
report details of adolescents’ perspectives on them. Researchers must develop a thorough 
understanding of adolescents’ needs to ensure that they can be appropriately met through 
mental health mobile apps. Consequently, young people will be more likely to use these 
apps, which will increase their overall reach and impact [17]. Furthermore, involving young 
people in the design process assures them that their voices are being heard and that their 
opinions are of value. However, to the authors’ knowledge, there is no existing study that has 
taken an in-depth approach to exploring adolescents’ needs from mental health apps.  

The aim of the present study was to address this gap and inform the development of mental 
health mobile apps by exploring (i) adolescents’ needs from mental health mobile apps and 
(ii) adolescents’ perspectives on a mental health mobile app prototype.  Given the 
exploratory nature of the research question and its concern with the subjective opinions of 
adolescents, a qualitative approach was considered suitable to obtain in-depth information 
from adolescents’ perspective.  
 

Method 

Sample 

Participants were 34 adolescents (60% male) aged 15-16 years recruited from fourth year 
classes (equivalent of UK Year 11) in two single-sex secondary schools in Dublin, Ireland. 
Single-sex schools are common in Ireland with 62% of male and 73% of female secondary 
school students attending single-sex schools [18].  Both schools were non-fee paying and 
neither school was categorised as socially or economically disadvantaged under national 
guidelines established by the Department of Education and Skills [19]. To ensure informed 
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consent was obtained, students were provided with parental information sheets and consent 
forms prior to participation. Those who returned signed parental consent forms were eligible 
to participate.  

 

Procedure 

Ethical approval for this research was granted by the Human Research Ethics Committee in 
the authors’ university. Data were collected in March and April 2013 using five focus groups. 
Each group comprised of between six and eight participants and lasted 30-40 minutes.  It is 
recommended to conduct single-sex focus groups with adolescents as they may have 
significant interest in the opposite sex, which can adversely impact group productivity [20] 
and they may not feel comfortable discussing potentially sensitive or personal issues, such 
as mental health, in mixed-gender groups [17]. Therefore, three groups of male students and 
two groups of female students were recruited. 

The moderator began the focus groups by providing students with a definition of positive 
mental health in order to ensure a consistent understanding of the term across participants.26 
Students were then asked about their views in relation to the use of mobile apps to promote 
positive mental health and about their responses to screenshot images of a mental health 
mobile app prototype (see Figure 1). The moderator followed a focus group schedule and 
included prompts to focus the discussion and elicit further information from participants 
where necessary (see Table 1).   Focus groups were audio recorded and transcribed 
verbatim.   

 

Table 1  
Focus Group Schedule 

Views in Relation to Mental Health Mobile Technologies 

If there was an app available that promoted positive mental health in teenagers: 
- What kinds of features should it have? 
- What kinds of things would you want/need in it? 
- What kinds of things do you think other teenagers might want/need in it? 
- What would motivate you to spend time on it? 

Responses to Mental Health App Protoype 

- What are your initial reactions to the prototype? 
- Would you use this app? Prompt: Why/why not? 
- What do you like most/least about the app? 
- What changes would you make to the app? 
- Do you think there will be differences in the way in which boys and girls use the app? 
- What is the most important thing researchers should consider when developing mental 

health mobile technologies? 

 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
26 Definition provided: Positive mental health is not just the absence of mental health problems. Positive mental 
health is characterised by a person’s ability to fully engage in functions and activities such as learning, feeling and 
expressing positive and negative emotions, forming and maintaining good relationships with others, and coping 
with change and uncertainty” (adapted from Mental Health Foundation website 
http://www.mentalhealth.org.uk/help-information/an-introduction-to-mental-health/what-is-good-mental-health/). 
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Prototype design 

Eight static images of prototype screens were created in consultation with a Dublin-based 
mobile development executive (see Figure 1). Prototype content was designed to be 
representative of a generic self-monitoring tool, similar to those used in previous research [6, 
11], on which an individual can monitor their mood, stressors and coping strategies on a day-
to-day basis. Graphics and colour were included to enhance the prototype’s visual appeal 
and the prototype was given the name ‘CopeSmart’.  

 

     

    

Fig. 1. Prototype screenshots  

 

Analysis 

Data were analysed using thematic analysis. This is a flexible method of qualitative analysis 
that allows for the identification of patterns of responding within the data [21]. This analysis 
was considered appropriate as it provides a richly detailed description of a data set and 
generates insights into participants’ perspectives on a specific topic [21]. Transcripts were 
initially analysed separately by two independent coders who subsequently compared and 
integrated their analyses, and through discussion developed a master-coding frame of 
themes identified within the data (see Table 2). Braun and Clarke [21] identify a theme as 
any subject relevant to the research question that is represented by some level of patterned 
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response within the data set. Thus, in the present study a theme was considered to be any 
subject that was discussed by participants on more than one independent occasion during 
the focus groups. A third researcher independently applied the master coding frame to 
approximately 60% of the data, resulting in an inter-rater agreement of 73%, which is 
considered an adequate level of reliability [22].   

 

Table 2 
Coding Frame detailing frequency of themes and sub-themes within the data 

Themes (frequency*) Sub-themes (frequency*) 

1. Safety(59) 
 
 
 
2. Engagement(56)  
 
 
 
3. Functionality(37)  
 
 
 
 
4. Social Interaction(29) 
 
 
 
5. Promoting Awareness(21)  
 
 
 
6. Accessibility(15)  
 
 
7. Gender(6) 
 
8. Young People in Control(5) 

Confidentiality(32) 
Cyber Bullying(14) 
Social Stigma(13) 
 
Content(32) 
Appearance(19) 
Incentive to Use(5) 
 
Information and Advice(19) 
Access to Professional Help(11)  
Improved Mental Health Outcomes(4) 
Alternative Emotional Outlet(3) 
 
Communicating with Peers(16) 
Young People Helping Young People(9) 
Relating to Others’ Experiences(4) 
 
Word of Mouth(8) 
Online Media(7) 
Other Popular Media(6) 
 
Easy to Use(10) 
Free of Cost(5) 
 
- 
 
- 

*frequency represented by the number of times a theme or subtheme arose independently within the data 
 
 
Results  

Eight core themes were identified in the data; safety, engagement, functionality, social 
interaction, promoting awareness, accessibility, gender, and young people in control. A visual 
representation of themes is presented in Figure 2 and sample responses from participants 
across themes are detailed in Table 3.  
 
Safety 
Young people highlighted that mental health apps must safe to use in terms of confidentiality, 
cyber-bullying and stigma. They reported that apps should be password protected and user 
control over privacy should be incorporated so users can choose whether they want to share 
their personal information or keep it private or anonymous. Cyber-bullying was a concern and 
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participants reported that the anonymity afforded by some technologies encourages cyber-
bullies to be abusive towards other users. Features such as the ability to ‘block’ bullies and 
report abuse to a moderator were identified as ways of dealing with this, although 
participants pointed out that this doesn’t always solve the problem. Stigma was also an 
issue; participants felt that some people might not want others to know that they were using a 
mental health app. Ways of addressing this were discussed, such as ensuring apps are 
discrete and easy to conceal on a phone. 
 
Engagement 
Participants emphasised that mental health apps must be engaging and that information 
presented via apps should be concise and to the point. They reported that content should be 
made fun and interactive through the use of pictures, music, videos and games. The 
importance of an attractive interface that uses colour and graphics was emphasised and the 
ability to personalise the interface was appealing to participants, for example by adding 
personal pictures and creating one’s own personal profile. Participants highlighted that apps 
must have something new or different to make them stand out so that teenagers will 
download and use them. Participants also said they would like the ability to set reminders so 
that they remember to use the app at different times of day.  
 
Functionality 
Participants ascertained that mental health apps must serve a useful and relevant function. 
The provision of information and advice pertaining to mental health was mentioned as 
important by participants, who emphasised that this information should be positive and 
uplifting. Participants also suggested that apps should provide access to professional help, 
for example through a feature where users could send questions to mental health 
professionals and receive a response, or simply through the provision of contact details for 
mental health services. Participants also emphasised that they should notice tangible 
improvements in their mental health as a result of using these apps. 

 

Social interaction 
Adolescents reported a desire to use mental health apps to socially interact with peers in 
order to share problems, give each other advice and to relate to other adolescents’ 
experiences.  It was suggested that anonymous forums could be incorporated where young 
people could chat and ask each other questions. The prospect of users being ‘matched’ to 
chat to each other based on their interests or problems they are experiencing was also 
suggested.  
 
Promoting awareness 
Adolescents emphasised the importance of creating awareness of these apps by promoting 
them through word of mouth. Participants reported that hearing their peers talk about using 
these apps would increase their social acceptability and incentivise other adolescents to use 
them. Promotion through online media such as Facebook, Twitter and mental health 
websites was suggested and some participants also discussed the potential of magazines, 
newspapers, television and radio as promotion tools. There was an emphasis on the 
importance of media being youth-focused, for example, teenage magazines and radio 
stations listened to by young people.   
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Accessibility 
Participants outlined that mental health apps should be easily accessible, well designed and 
easy to use. One participant in particular highlighted the importance of using appropriate 
language to ensure any information provided is accessible to young people. Emphasis was 
placed on the importance of apps being free of cost and participants highlighted that if there 
is a charge for these apps, young people will not use them.  
 
Gender 
Some participants felt that boys would be less likely to use mental health apps than girls, 
which was expressed as being linked to the idea that boys are less willing to express 
emotion than girls. However other participants felt that boys’ unwillingness to overtly express 
emotion might be a motivating factor for them to use such apps as alternative emotional 
outlets. Others felt that differences in usage would not be gender-related but would depend 
on the type of person the user is; for example, lazier or more forgetful people would use 
these apps less. In terms of reaction to the prototype, girls reported that they would use it if it 
were available, however responses from boys were mixed. Some boys reported they would 
use it if they were feeling depressed, whereas others reported that it needed to be more fun 
or include games or they would not use it. 
 
Young people in control 
In one of the focus groups, the importance of young people being in control of how they use 
mental health apps was emphasised a number of times. Participants stressed that young 
people don’t like being told what to do and that it should be their choice as to whether they 
use such apps; they should not be ‘forced’ to use them. 
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Table 3 
Sample responses from adolescents across themes 

Safety 
Confidentiality: “People should just have it [a mental health app] to themselves, instead of other people knowing” (girl, group 4). 
Cyber-Bullying: “You need something so that you can’t end up being bullied on it” (boy, group 2). 
Social Stigma: They might want it but they’re just embarrassed and they don’t know what to do or how to hide it” (girl, group 5).  

Engagement 
Content: “You don’t wana have to be like a chore or trouble to go into it or anything like that” (boy, group 1). 
Appearance: “If it’s well designed...it will be more attractive to use” (boy, group 1). 
Incentive to Use: “You need something to make it stand out” (boy, group 2). 

Functionality 
Information and Advice: “It should be a plan to work towards better mental health” (boy, group 1). 
Access to Professional Help: “If there’s ways in which you can get help on the apps. Y’know, talk to someone” (boy, group 3). 
Improved Mental Health Outcomes: “Not just weeks after weeks filling out the same thing….that you actually get results” (boy, group 1). 
Alternative Emotional Outlet: “It’s probably good for getting stuff off your chest” (boy, group 1). 

Social Interaction 
Communicating with Peers: “Like a community for people who are struggling and they can talk to each other” (boy, group 1). 
Young People Helping Young People: “People could put up stuff about mental health problems and help each other” (boy, group 2). 
Relating to Others’ Experiences: “You could have stories .... about someone else going through something like that” (boy, group 3). 

Promoting Awareness 
Word of Mouth: “If everyone talks about it then it’s more than likely everyone will go on it” (girl, group 4). 
Online Media: “Advertise it on websites that young people use” (boy, group 2). 
Other Popular Media: “A radio station….something that everyone listens to” (girl, group 5). 

Accessibility 
Easy to Use: “Quick and easy to use” (boy, group 3). 
Free of Cost: “If you have to pay for it…they’re not going to get it” (girl, group 5). 

Gender “Girls would go for it more” (girl, group 5).  

Young People in Control “You’re not forced to get it, it’s something you want to have” (girl, group 5). 
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          Note: See Table 2 for information on frequency of themes and subthemes within the data 

          Fig. 2. Visual representation of themes 
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Discussion 

Overall participants responded positively to the mental health app prototype, suggesting that 
this type of tool is acceptable to adolescents. In relation to the use of mental health apps, 
safety, engagement and functionality were the most frequently occurring concerns for 
adolescents. Other themes such as social interaction, promoting awareness, accessibility, 
gender and young people in control were also identified but were mentioned less frequently. 
These themes provide a useful reference framework for the development of mental health 
mobile apps for young people. 

Confidentiality was a key concern, which is in line with adolescents’ needs from mental 
health services in general [23]. Thus, controls over privacy settings and password protection 
are vital features that must be incorporated into mental health apps. Participants were also 
concerned about the stigma associated with using mental health apps, thus apps should be 
designed to be discrete and not attract attention to the user [6]. 

While participants reported a desire for social interaction via mental health apps, cyber-
bullying was a prominent concern.  Cyber-bullying is linked to increased mental health 
difficulties in adolescents [24], thus a key challenge faced is incorporating social interaction 
into mental health apps while protecting users. This is important as social interaction via such 
technologies can give adolescents a sense of belonging and connection, which is important 
for well-being and emotional stability [24]. Previous studies have suggested technical 
solutions such as changing one’s username or ‘blocking’ bullies from interacting with the user 
are effective mechanisms for dealing with cyber-bullying [25], however participants in the 
present study expressed concerns that this did not always solve the problem. Strategies 
such as cyber-safety education programmes or school based cyber-bullying prevention 
programmes may be a means of addressing this in the future [25]. 

Engagement and functionality were identified as important themes, indicating that mental 
health apps must serve a useful, relevant purpose while simultaneously engaging 
adolescents’ interest. Features promoting user engagement may be particularly pertinent for 
boys, as findings suggest they may be less inclined to use such technologies. This is 
consistent with research on gender differences in engagement with online mental health 
interventions [26]. In line with recommendations for medical mobile apps [27], adolescents in 
the present study indicated that large chunks of text should be avoided and that multimedia 
features such as music and videos should be included to maximise user engagement. 
Incorporating reward systems such as unlocking games may also be a useful means of 
engaging adolescents with these apps [6].  

Adolescents highlighted the importance of accessibility, thus mental health apps must be 
easy to use and affordable, if not free of cost [24]. Creating awareness was also a theme, 
thus developers should strive to ensure apps are well-promoted and openly discussed by 
young people, in order to increase their social acceptability and consequently adolescents’ 
engagement with them.  The present findings also highlight the importance of ensuring that 
adolescents feel in control of how they access support for their mental health. To achieve 
this, young people should be involved at all stages of the app development process including 
planning, design, delivery and evaluation in line with the International Declaration on Youth 
Mental Health recommendations [28]. 
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Strengths and Limitations 

A key strength of the present study was the use of focus groups, a particularly advantageous 
method of collecting data from adolescents. In one-to-one interview situations, young people 
may feel nervous and reluctant to voice personal opinions or may feel pressured to respond 
the way they think the researcher wants [17]. Focus groups remove much of this pressure by 
offering a more natural and relaxed environment, allowing for interaction and stimulation of 
ideas between adolescents in a peer group context [17, 20]. Another strength of the present 
study was the use of two independent coders to analyse the data and a third independent 
researcher to conduct inter-rater reliability. This helped control for researcher bias, thus 
enhancing the reliability and validity of the themes identified [29].  

However, some limitations should be acknowledged. Firstly, participants were recruited from 
two non-fee paying, single-sex schools in the same postal code area of Dublin, neither of 
which was considered to be disadvantaged. Thus, generalisability of the results may be 
limited across location and socio-economic status. Furthermore, the opt-in method of 
obtaining consent may have resulted in the recruitment of adolescents who are more 
motivated to engage with activities and interventions related to mental health. Future studies 
in this area should explore a range of diverse samples so that mental health apps can be 
tailored for different adolescent populations according to their specific needs.  

Conclusion 

This research is the first phase of a larger study that aims to develop and evaluate the 
effectiveness of a mental health mobile app for adolescents. Findings generated insight into 
adolescents’ perspectives on the use of mobile apps in mental health and identified safety, 
engagement and functionality as key concerns.  A key challenge faced by future developers 
of mental health mobile technologies will be negotiating the potential tension between the 
preferences of adolescents, and feasibility, design and development constraints. The findings 
of the present study will provide a valuable reference point for these developers and will help 
ensure that such technologies are developed to be acceptable and engaging for adolescents, 
in order to maximise their overall reach and impact.  
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Appendix E: Quality Assessment of Mobile App-Based Mental Health Interventions 

 

Table 1 
Quality Assessment of App Evaluation Studies Reviewed as Part of the Systematic Review of Mental Health Mobile Apps in Chapter 3 
 App Evaluationa 

 (i) Mobile Stress Management (ii) Health 
Mashups 

(iii) It’s time to 
relax! 

(iv) Untitled 
 (Goal Setting)  

(v) Health 
Mpowerment 

(vi) Headspace 
On-the-Go 

(vii) Untitled  
(ACT) 

 (viii) SRTS 

Summary of Assessment Item 1 2 3 4 5 6 7 8 9 10 
A. Selection Bias           
Representative of target population? Not Likely Not Likely Not Likely  Not Likely Not Likely Not Likely Not Likely Not Likely Not Likely Not Likely 
Percentage who agreed to participate Can’t Tell Can’t Tell Can’t Tell Can’t Tell Can’t Tell Can’t Tell Can’t Tell Can’t Tell Can’t Tell Can’t Tell 
Rating Weak Weak Weak Weak Weak Weak Weak Weak Weak Weak 
B. Study Design           
Study design CCT CCT CCT Cohort CCT RCT Cohort RCT RCT Cohort 
Was the study randomized? Yes Yes Yes N/A Yes Yes N/A Yes Yes N/A 
Was method described? No No No N/A No Yes N/A Yes Yes N/A 
Was method appropriate? N/A N/A N/A N/A N/A Yes N/A Yes Yes N/A 
Rating Strong Strong Strong Moderate Strong Strong Moderate Strong Strong Moderate 
C. Confounders           
Differences between groups? Can’t Tell Can’t Tell Yes N/A Can’t Tell Can’t Tell N/A No No N/A 
Percentage confounders controlled? Can’t Tell Can’t Tell Few / None N/A Few / None Can’t Tell N/A N/A N/A N/A 
Rating Weak Weak Weak N/A Weak Weak N/A Strong Strong N/A 
D. Blinding           
Assessors aware of intervention status? Can’t Tell Can’t Tell Can’t Tell Yes Can’t Tell Can’t Tell Yes No No Yes 
Participants aware of research question? Can’t Tell Can’t Tell Can’t Tell Yes Yes Yes Yes Yes Yes Yes 
Rating Moderate Moderate Moderate Weak Moderate Moderate Weak Moderate Moderate Weak 
E. Data Collection Methods           
Were data collection tools valid? Yes No Yes Yes Yes No Yes Yes Yes Yes 
Were data collection tools reliable? Yes No Yes Yes Yes No No Yes Yes No 
Rating Strong Weak Strong Strong Strong Weak Moderate Strong Strong Moderate 
F. Withdrawals and Drop-Outs           
Withdrawals/drop-outs reported? No No No No Yes No Yes Yes No No 
Percentage completing the study. Can’t Tell Can’t Tell Can’t Tell Can’t Tell 80-100% Can’t Tell 80-100% 60-79% 80-100% 60-79% 
Rating 
 

Weak Weak Weak Weak Strong Weak Strong Moderate Moderate Weak 

Global Rating Weak Weak Weak Weak Weak Weak Weak Moderate Moderate Weak 
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Table 1 (continued) 
 App Evaluationa 

 (ix) 
Mobilyze! 

(x) Mobiletype (xi) DBT 
Coach 

(xii) Get 
Happy 

(xiii) 
FOCUS 

(xiv) Untitled 
(CBT) 

(xv) Untitled 
(IPT) 

(xvi) Untitled  
(Gamified ABMT) 

(xvii) 
PRISM 

Summary of Assessment Item 11 12 13 14 15 16 17 17 18 19 20 
A. Selection Bias            

Representative of target population? Not Likely Somewhat 
Likely 

Somewhat 
Likely 

Somewhat 
Likely 

 Not Likely Somewhat 
Likely 

Not Likely Not Likely Can’t Tell Somewhat 
Likely 

Not Likely 

Percentage who agreed to participate Can’t Tell 60-79% 60-79% Can’t Tell Can’t Tell  60-79% Can’t Tell Can’t Tell Can’t Tell 80-100% Can’t Tell 
Rating Weak Moderate Moderate Moderate Weak Moderate Weak Weak Weak Moderate Weak 
B. Study Design            
Study design Cohort RCT RCT Cohort RCT Cohort RCT RCT CCT CCT RCT 
Was the study randomized? N/A Yes Yes N/A Yes N/A Yes Yes Yes No Yes 
Was method described? N/A Yes Yes N/A Yes N/A Yes Yes No N/A Yes 
Was method appropriate? N/A Yes Yes N/A Yes N/A Yes Yes N/A N/A Yes 
Rating Moderate Strong Strong Moderate Strong Moderate Strong Strong Strong Strong Strong 
C. Confounders            
Differences between groups? N/A Yes Yes N/A No N/A Yes Yes Yes Yes Yes 
Percentage confounders controlled? N/A 80-100% 80-100% N/A N/A N/A 80-100% 80-100% 80-100% 80-100% 80-100% 
Rating N/A Strong Strong N/A Strong N/A Strong Strong Strong Strong Strong 
D. Blinding            
Assessors aware of intervention status? Yes No No Yes Yes Yes Yes Yes No No No 
Participants aware of research question? Yes Can’t Tell Can’t Tell Yes Yes Yes Can’t Tell Can’t Tell No No Yes 
Rating Weak Moderate Moderate Weak Weak Weak Moderate Moderate Strong Strong Moderate 
E. Data Collection Methods            
Were data collection tools valid? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Were data collection tools reliable? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Rating Strong Strong Strong Strong Strong Strong Strong Strong Strong Strong Strong 
F. Withdrawals and Drop-Outs            
Withdrawals/drop-outs reported? Yes Yes Yes No No Yes No No N/A N/A Yes 
Percentage completing the study. 80-100% 80-100% 80-100% Can’t Tell 60-79% 80-100% 80-100% 80-100% N/A N/A 60-79% 
Rating 
 

Strong Strong Strong Weak Weak Strong Moderate Moderate N/A N/A Moderate 

Global Rating Weak Strong Strong Weak Weak Moderate Moderate Moderate Moderate Strong Moderate  
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Table 1 (continued) 
 App Evaluationa 

 (xviii) Untitled 
(ABMT) 

(xix) 
MONARCA 

(xx) 
Untitled 

(BA) 

(xxi) Untitled 
(Mindfulness) 

(xxii) Untitled 
(Self-

Monitoring) 

(xxiii) 
Living 
Smart 

(xiv) PTSD 
Coach 

(xv) 
SuperBetter 

(CBT) 

(xvi) 
SuperBetter 

(General) 

(xvii) 
GETsmart 

Summary of Assessment Item 21 22 23 23 24 25 26 27 27 28 
A. Selection Bias           

Representative of target population?  Not Likely Somewhat 
Likely 

 Not Likely  Not Likely  Not Likely  Not 
Likely 

Somewhat 
Likely 

 Not Likely  Not Likely Can’t Tell 

Percentage who agreed to participate Can’t Tell Can’t Tell Can’t Tell Can’t Tell Can’t Tell Can’t Tell Can’t Tell Can’t Tell Can’t Tell Can’t Tell 
Rating Weak Moderate Weak Weak Weak Weak Moderate Weak Weak Weak 
B. Study Design           
Study design CCT RCT RCT RCT RCT CCT CCT RCT RCT CCT 
Was the study randomized? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Was method described? No Yes Yes Yes Yes No No Yes Yes No 
Was method appropriate? No Yes Yes Yes Yes No No Yes Yes No 
Rating Strong Strong Strong Strong Strong Strong Strong Strong Strong Strong 
C. Confounders           
Differences between groups? No Yes No No No No Yes Yes Yes  Yes 
Percentage confounders controlled? N/A 80-100% N/A N/A N/A N/A 60-79% 80-100% 80-100% < 60% 
Rating Strong Strong Strong Strong Strong Strong Moderate Strong Strong Weak 
D. Blinding           
Assessors aware of intervention status? No No Can’t Tell Can’t Tell Can’t Tell No Yes Yes Yes Yes 
Participants aware of research question? Yes Yes Yes Yes Yes Yes Yes No No Yes 
Rating Moderate Moderate Moderate Moderate Moderate Moderate Weak Moderate Moderate Weak 
E. Data Collection Methods           
Were data collection tools valid? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Were data collection tools reliable? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Rating Strong Strong Strong Strong Strong Strong Strong Strong Strong Strong 
F. Withdrawals and Drop-Outs           
Withdrawals/drop-outs reported? No Yes Yes Yes Yes No No  Yes Yes N/A 
Percentage completing the study. 80-100% 80-100% 80-100% 80-100% 80-100% 80-100% 80-100% <60% <60% N/A 
Rating 
 

Moderate Strong Strong Strong Strong Moderate Moderate Weak Weak N/A 

Global Rating Moderate Strong Moderate Moderate Moderate Moderate Moderate Weak Weak Weak 

Note.  ABMT= Attention Bias Modification Training; ACT = Acceptance and Commitment Therapy; BA = Behavioural Activation; CBT = Cognitive Behavioural Therapy; CCT = 
Controlled Clinical Trial; DBT = Dialectical Behaviour Therapy; IPT = Interpersonal Psychotherapy; PTSD = Post Traumatic Stress Disorder; RCT = Randomised Controlled Trial SRTS 
= Stress Resilience Training System. 
a App Evaluation Studies Assessed: 
1. Grassi, A., Gaggioli, A., & Riva, G. (2011). New technologies to manage exam anxiety. Studies in Health Technology and Informatics, 167, 57-62. 
2. Villani, D., Grassi, A., Cognetta, C., Cipresso, P., Toniolo, D., & Riva, G. (2012). The effects of a mobile stress management protocol on nurses working with cancer patients: a 
preliminary controlled study. Studies in Health Technology and Informatics, 173, 524-528.  
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3. Villani, D., Grassi, A., Cognetta, C., Toniolo, D., Cipresso, P., & Riva, G. (2011). Self-help stress management training through mobile phones: An experience with oncology nurses. 
Psychological Services, 10(3), 315.  
4. Bentley, F., Tollmar, K., Stephenson, P., Levy, L., Jones, B., Robertson, S., . . . Wilson, J. (2013). Health Mashups: Presenting statistical patterns between wellbeing data and 
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Abstract 
 
Adolescence is a critical period for the development of 
mental health difficulties and the way in which 
adolescents cope with stressors is linked to their mental 
health outcomes [1]. Recent advances in technology 
have resulted in more sophisticated and affordable 
mobile devices [2] and studies exploring the feasibility 
of mobile phones in mental health care have been 
promising [3,4,5]. Research suggests that self-
monitoring mobile technologies, where individuals can 
monitor their experiences and emotions over time, have 
the potential to improve mental health outcomes [6,7]. 
The aim of the present study was (i) to explore 
adolescents’ needs from mental health mobile 
technologies and (ii) to evaluate a prototype interface 
for a mobile application promoting positive mental 
health in young people.  Five focus groups were 
conducted with 34 adolescents (60% male) aged 15-16 
years. Focus groups explored adolescents’ needs from 
mental health mobile technologies and their reaction to 
paper prototype screens of a mental health mobile 
application developed by the researcher based on 
existing mental health applications. Data were 
transcribed verbatim and analysed using thematic 
content analysis [8]. Findings revealed six over-
arching themes in relation to adolescents needs from 
mental health mobile technologies: accessibility, 
engagement, safety, usefulness, sociability and 
orientation towards young people. Findings informed 
the development of a prototype interface for a mental 
health mobile application hosted by online prototyping 
software fluidui.com. This prototype was tested in a 
series of pilot iterations using a participatory 
evaluation methodology. Participants were one female 
(aged 24) and one male (aged 23). A test-refine-test 
process was employed whereby the prototype was 
modified, based on user feedback, between each 
iteration of testing. Issues identified were categorised 
based on Weinschenk and Barker’s heuristic evaluation 
classification system [9]. Iteration 1 revealed 37 
potential usability issues (10 major and 27 minor), 

iteration 2 revealed 16 potential usability issues (3 
major and 13 minor) and iteration 3 revealed 5 
potential usability issue (all minor). The most common 
issues identified were issues relating to the consistency 
and accuracy of the interface. The next phase of this 
research will be to test the prototype interface with 
end-users (adolescents aged 14-19) in order to inform 
the development of a fully functional mobile 
application which promotes positive mental health in 
young people. 
 
1. Introduction 
Adolescence is a critical period for the development of 
mental health difficulties [10] and a recent large scale 
study has indicated high levels of distress among 
adolescents in Ireland [1]. During adolescence, young 
people are faced with array of stressors and both 
national and international research has suggested that 
the way in which young people cope with these 
stressors is linked to their mental health outcomes 
[1,11,12]. Educating adolescents about coping 
effectively with problems has been shown to increase 
their use of positive coping strategies [13] and reduce 
both internalising and externalising symptoms of 
distress [14, 15]. 
 
Recent advances in technology have resulted in the 
availability of more sophisticated and affordable 
mobile devices, with the highest smartphone ownership 
rates in those aged 18-25 [2]. The almost ubiquitous 
nature of these technologies makes them ideal sources 
for delivering cost-effective health interventions with 
minimal disruption to individuals as they go about their 
daily lives. In 2012 there were an estimated 15,000 
mobile healthcare applications available both to 
healthcare workers and consumers and the number of 
users who downloaded these applications doubled 
during this year [16].  
 
Mobile technologies can provide frequent, if not 
constant, support to users. As mobile technologies 
allow health interventions to be administered in real 
time in the users’ natural environments, they afford 
users the opportunity to apply the skills and behaviours 



!

 308!

promoted by these interventions directly in real time to 
their real life experiences [17], thus ensuring that the 
interventions have a high level of ecological validity.  
 
The potential of mobile interventions may be 
particularly salient for adolescent populations. 
Adolescents are familiar with how to use their mobile 
phones; they use them on a daily basis for texting, 
taking photos, playing games etc. and thus are unlikely 
to experience difficulty in adapting to the intervention 
interface. Furthermore, as the use of mobile phones is 
so common among adolescents, they provides a 
discrete and confidential means of delivering 
interventions to young people as it would not be 
unusual to see a young person interacting with their 
mobile phone in a public area.  
 
Studies exploring the feasibility of mobile phones in 
mental health care have been promising. For example 
over 75% of individuals surveyed by Proudfoot and 
colleagues reported that they would be interested in 
using their mobile phones to track and manage their 
emotions and anxiety [3]. Studies examining 
adolescents’ responses to mental health applications 
have also been positive, with the majority of 
participants reporting that they found the technologies 
useful [5] and would recommend them to a friend [4]. 
 
Research examining the use of mobile technologies as 
an adjunct to therapy suggests the potential of these 
technologies in improving mental health outcomes for 
patients [18,19,20]. Research with adolescents has 
suggested the effectiveness of self-monitoring mobile 
technologies in improving emotional self-awareness 
which is linked to a reduction in depressive symptoms 
[6,21].  
 
Research that has been conducted looking at mobile 
technology in mental health has generally only 
examined applications where a mental health 
professional is required to provide time and input to the 
intervention [e.g. 18, 6]. However, there is preliminary 
evidence to suggest mobile applications have potential 
as stand-alone tools to improve mental health 
outcomes. For example using case studies Morris and 
colleagues found that used use of a mood monitoring 
application was linked to increases in emotional self-
awareness and reductions in negative affect [22]. 
However there is currently a lack of rigorously 
designed studies evaluating the effectiveness of mobile 
based applications as tools for improving mental 
health. There is an emerging demand for the robust 
evaluation of mobile technologies in mental health 
involving both acceptability and usability evaluations 
as well as longer-term randomised control trials [23].  
 
Matthews and colleagues developed a number of 
recommendations for the development of mental health 
mobile applications [24]. They set out a number of 

specific criteria that should be met in the design of such 
technologies. These include (1) adherence to ethical 
requirements, (2) consideration of end-users privacy 
and engagement, (3) ensuring technologies are easy to 
use, (4) ensuring they follow a standard user interface 
and design, (5) ensuring they are widely accessible and 
(6) ensuring that they incorporate appropriate error 
handling procedures.  
 
Matthews and colleagues also emphasise the 
importance of employing an iterative, user-centred 
design process in the development of mobile mental 
health technologies [24]. Indeed, human-computer 
interaction research has long emphasised the 
importance of including end-users in the design and 
evaluation of such technologies as end-users are the 
most suitable candidates for testing and evaluating 
systems designed for their use [25, 26].  The 
International Organisation for Standardization (ISO) 
sets out a six distinct principles of human-centred 
design that should be adhered to in the development of 
technologies intended for use by humans [27]. These 
include basing the design upon a clear understanding of 
users, tasks, and environments, employing an iterative 
process driven and refined by user-centred evaluation 
which addresses the whole user experience, involves 
users throughout the development process and 
incorporates multidisciplinary skills and perspectives.  
 
There are numerous methodological approaches to 
user-centred design and evaluation in the development 
of mobile applications. Exploratory means of collecting 
data pertaining to users’ needs include methods such as 
surveys, interviews and focus groups [28]. Usability 
testing is a commonly used approach, which involves 
evaluating the usability of the interface as part of the 
application development process [29]. Approaches to 
usability testing include both qualitative methods such 
as think aloud procedures where the user verbalises 
their thought process as they interact with the interface 
[30] and quantitative methods such as timing and 
logging user actions as they complete various tasks 
[30].There are numerous advantages and disadvantages 
to the various methods and the approach used varies 
based on the type of interface being evaluated, the end-
user group in question and the type of information the 
researcher wishes to collect.  
 
Heuristic evaluation is another approach to usability 
testing which involves evaluating the usability of an 
interface based on a set of heuristics (general usability 
principles). There are various sets of heuristics used in 
user-centred design. Nielsen’s ten are among the most 
commonly used, however Weinschenk and Barker offer 
a more comprehensive list of 20 heuristics, generated 
based on research covering a wide range of existing 
usability principles and heuristics including Nielsen’s, 
Apple’s and Microsoft’s [9].  
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2. The Present Study 
The aim of the present study was to assess user needs 
from mental health mobile technologies. It also aimed 
to develop and evaluate a prototype interface of a 
mobile application called ‘CopeSmart’, which 
combines emotional self-monitoring with 
psychoeducational content promoting positive coping 
strategies in order to foster positive mental health in 
young people. As mental health problems begin to 
manifest themselves significantly around mid-
adolescence [1] the proposed end-users of the 
application are young people entering the Senior Cycle 
of second level education with an approximate age 
range of 14-19 years [31]. 
 
An iterative, user-centred design process was employed 
in line with Matthews and colleagues’ [24] 
recommendations. Input and feedback from young 
people was sought at all stages of the development 
process in accordance with the ISO principles of 
human centred design [27] and the 2011 International 
Declaration on Youth Mental Health [32] which 
ascertains the importance of youth participation in the 
planning, design and delivery of youth mental health 
services. 
 
2.1 Aims 
1. To explore adolescents’ needs in relation to the role 
of mobile technology in youth mental health. 
2. To run a pilot evaluation of a prototype interface for 
a mental health mobile application. 
 
3. Phase 1: Exploring End-Users’ Needs 
 
3.1. Participants 
Participants were 34 adolescents (60% male) aged 15-
16 years recruited from two secondary schools in the 
South Dublin area. Ethical approval was granted for 
this phase of the research from the Human Research 
Ethics Committee in University College Dublin.  
 
3.2. Method 
As this phase of the study was exploratory, a 
qualitative methodology was employed. Five focus 
groups were conducted. Two focus groups consisted 
solely of female participants and three focus groups 
consisted solely of male participants. Each focus group 
comprised of between six and eight participants and 
lasted approximately 30 minutes.  Participants views on 
the use of mobile technologies in youth mental health 
were explored as were their responses to a paper 
prototype of a mobile application designed by the 
researcher in conjunction with a graphic designer to be 
representative of existing mental health applications. 
‘CopeSmart’ was the name given to this paper 
prototype, stemming from its role in promoting positive 
coping strategies via smartphone technology.  
 

In each of the focus groups  four main research 
questions were asked. These were (i) “What do young 
people use their mobile phones for?” (ii) “What makes 
young people engage with mobile applications?” (iii) 
“What do young people want from a mental health 
mobile application?” and (iv) “What are young 
people’s responses to CopeSmart?”. Both generic and 
specific prompts were used by the researcher 
throughout the session to elicit further discussion where 
necessary e.g. “Can you tell me more about that?” or 
“What do you like most about CopeSmart?”. 
 
3.3. Analysis 
Data were transcribed verbatim and analysed using 
thematic content analysis [8]. This is a method of 
analysis where patterns in the data are identified and 
organised into themes. Using this method, data were 
grouped according to which of the four primary 
research questions they answered best and were then 
coded within these four research questions. These 
codes were then grouped into a number of themes 
representing adolescents’ needs from mental health 
mobile technologies.  
 
3.4. Results 
Overall participants responded positively to the idea of 
using mobile technologies to promote positive mental 
health, giving responses such as “Yeah, it’s pretty 
good” (male participant), “It’s good that you can look 
back at what your mood is like” (male participant) and 
“It’s still a really smart thing to have” (female 
participant) 
 
In terms of young people’s needs from mental health 
mobile technologies, six main themes and 28 sub-
themes were identified. These are summarised in Table 
1.  
 
Table 1. Themes relating to adolescents’ needs from 

mental health mobile technologies 
 
Main!Theme! SubCThemes!
Accessibility! Easy!to!Use!

Quick!to!Use!
Convenient!to!Access!
Free!of!Cost!

Engagement! Ability!to!Personalise!
Incentive!to!Download!
Multimedia!
Reminders!to!Use!
Fun/Interesting!
Attractive!Appearance!

Safety! Combat!Social!Stigma!
Prevention!of!CyberKAbuse!
Password!Protection!
Control!Over!Confidentiality!
Anonymous!
Discrete!
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Usefulness! Alternative!Emotional!Outlet!
Improve!Mental!Health!Outcomes!
Access!to!Professional!Support!
Information!About!Mental!Health!
Positive!Advice!

Sociability! Communicating!With!Others!
Staying!‘InKTheKLoop’!

YouthK
Oriented!

Popular!Among!Peers!
Seeing!Other!Young!Peoples’!
Experiences!
Young!People!in!Control!
Young!People!Helping!Each!Other!
Promoted!Through!Youth!Friendly!
Media!

 
3.4.1. Theme 1: Accessibility. To maximise 
accessibility mental health mobile technologies should 
be “quick and easy to use” (male participant) and 
should be convenient to access- “just there as soon as 
you want them” (male participant). Participants also 
emphasised that such technologies should be free to 
access- “needs to be free or else no-one will download 
it” (male participant).  
 
3.4.2. Theme 2: Engagement. Participants emphasised 
that such technologies should be engaging in terms of 
both content and appearance. Adolescents suggested 
that ways of achieving this include incorporating 
interactive activities such as games, and different types 
of media such as pictures and videos- “creative ways of 
doing things that’s not just reading and stuff” (female 
participant).  Participants also suggested the 
importance of providing an incentive to download the 
technology in the first place- “you need something to 
make it stand out” (male participant). The ability to set 
reminders arose as a useful feature for young people to 
remind them to engage with the technology- “If you 
send me notifications then I’m more likely to 
remember” (female participant). The ability to 
personalise the technology so that it’s “something you 
can express yourself on” (female participant) also 
emerged as an important feature that would encourage 
engagement, particularly among females.  
 
3.4.3. Theme 3: Safety. The importance of such 
technologies being safe to use is essential. Anonymity 
and control over confidentiality are important- “it 
would be good if it was anonymous” (female 
participant). Linked to this is the importance of 
security- “you have to have a user name and 
password” (male participant). Such technologies must 
also be developed to be discrete due to the stigma 
surrounding mental health- “some people might be 
embarrassed that they are using it” (female 
participant), “I think more people would go for it if you 
could hide it” (female participant). Cyber-bullying 
was also seen as a serious issue that must be controlled 
for- “Just have a block button and a report button, and 
if people are getting abuse just get them to block or 

report them and then just ban them” (female 
participant). Adolescents also felt that the ability to 
communicate with others anonymously using these 
technologies will increase the likelihood of cyber-
bullying- “there’s always gona be a bully with 
anonymous” (female participant).  
 
3.4.4. Usefulness. A recurring theme that emerged was 
that of mobile mental health technologies providing a 
useful function such as “point out simple things they 
could do to make their day better” (female 
participant), “give information about different types of 
mental health issues” (male participant) and “ways in 
which you can get help.... y’know, talk to someone or 
something like that” (male participant). The 
importance of obtaining tangible improvements in 
mental health outcomes was mentioned- “that there’s 
something at the end of it....like getting this much 
happier” (male participant). The idea of using such 
technologies as alternative emotional outlets also arose- 
“It’s probably good for getting stuff off your chest” 
(male participant).  
 
3.4.5. Sociability. Adolescents reported social 
engagement as an essential component in order to 
“interact with other people and talk to people” (male 
participant) and to stay ‘in-the-loop’ and “know what’s 
going on” (male participant).   
 
3.4.6. Youth-Oriented. Adolescents reported the 
importance of mobile mental health technologies being 
specifically oriented towards end-users (i.e. young 
people). There was an emphasis on young people being 
in control of when and how they use the technology- 
“it’s a kind of thing that you choose to get.... you’re not 
forced” (female participant). Being able to use the 
technology to relate to other young people and help 
each other was important- “almost like a community 
for people who are struggling” (male participant). 
Popularity of the technology among peers is essential- 
“make people see it’s socially acceptable” (male 
participant) and such technologies should be promoted 
through youth-friendly media “like a teen news” 
(female participant) or “a group on Facebook that you 
can like” (female participant).  
 
3.5 Discussion 
Findings from this phase provide a framework of 
criteria that should be consulted in the development of 
mental health mobile technologies. These criteria are 
similar to the recommendations made by Matthews and 
colleagues [24], in terms of the focus on accessibility, 
engagement and privacy. Findings from the present 
study also place additional focus on sociability, 
preventing cyber-bullying, usefulness and orientation 
towards end-users.  
 
A key challenge faced is incorporating social 
interaction into such technologies while maintaining 
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anonymity and controlling for cyber-bullying. As 
cyber-bullying is significantly linked to higher levels of 
depressive symptoms in adolescents [33], this issue 
must be a focus in the development of mental health 
mobile technologies. 
 
Usefulness of the technology was identified as 
important to young people, thus developers should be 
clear and specific about the exact function they wish 
the technology to serve and refer back to this 
throughout the development process. Ensuring 
technologies are oriented towards end-users is a 
familiar concept in human-centred design and the 
literature on the topic repeatedly emphasise the 
importance of involving end-users throughout the 
design process in order to achieve this [25, 27, 28, 30, 
33]. 
 
A key strength of this study was the use of adolescents 
as participants ensuring the information gathered is 
directly pertinent to end-users of mobile mental health 
technologies. A number of weaknesses should be 
acknowledged however. For example, inter-rater 
reliability was not employed, thus it is possible that 
researcher bias may have impacted on the findings. 
Furthermore, on average the male focus groups elicited 
significantly less data than the female focus groups 
which may have resulted in a gender bias in the data. It 
is possible that the males would have been more 
comfortable participating in the focus groups if they 
had been moderated by a male researcher and this 
should be taken into account in future research.  
 
4. Phase 2: Prototype Testing 
 
4.1. Participants 
Due to ethical restrictions it was not possible to gain 
access to potential end–users (adolescents aged 14-19 
years) for this phase of the study.  Thus a convenience 
sample was recruited from among the researchers peer 
network. Participants were one male (aged 23 years) 
and one female (aged 24 years).  
 
 
4.2. Method 
Online interface prototyping software fluidui.com was 
used to develop an interface prototype of a mental 
health application named ‘CopeSmart’ for use on iOS 
devices. The interface prototype consisted of seven 
distinct components (see Table 2 for summary).  Care 
was taken throughout the design of the interface to 
fulfill the needs outlined by adolescents in phase 1. 
 
To address adolescents’ needs pertaining to 
accessibility, the layout followed a standard iOS format 
based on the template provided by the interface 
prototyping software.  To address the issue of 
engagement, multimedia were incorporated into the 
interface including the use of images and videos 

instead of text where possible. To address the issue of 
safety, the requirement to enter a password was 
incorporated into the interface entry page. The interface 
was designed so that users may create their own user 
alias to maintain anonymity. ‘Flag as inappropriate’ 
options were also incorporated wherever users have the 
option to reply to discussion posts to combat the issue 
of cyber-bullying. To address the issue of usefulness, a 
component providing access to professional support 
was added. Information pertaining to the use of positive 
coping strategies was provided, as was a list of 
resources young people can access for information and 
support about their mental health. To address the issue 
of sociability and to ensure the application was youth 
focused, a discussions component was incorporated 
into the interface where young people have the 
opportunity to communicate and provide support and 
advice to one another. Video links to stories of 
inspirational young people were also incorporated.  
 

Table 2. Description of Prototype Interface 
Components 

 
Interface!Component! Description!

1.!Entry!&!Home!Page! Entry!Page!to!CopeSmart!and!
home!page!providing!links!to!
each!of!the!other!six!
components.!

2.!Rate!My!Mood! Section!where!users!can!enter!
data!about!mood,!stressors!and!
coping!and!view!patterns!in!this!
data!over!times.!!

3.!Coping!With!Problems! Section!where!users!are!
provided!with!advice!and!
information!pertaining!to!
positive!mental!health.!!

4.!Discussions! Section!where!users!can!engage!
in!group!discussions!with!other!
users.!!

5.!Contact!a!Professional! Section!where!users!can!contact!
a!mental!health!professional!via!
emails.!!

6.!Resources! Section!where!users!are!
provided!with!information!
about!sources!of!help!and!
support!that!they!can!access.!!

7.!Settings! Section!where!users!can!change!
their!username!and!password,!
set!reminders!and!send!
feedback!about!the!CopeSmart!
to!the!developers.!!

 
This study used a participatory evaluation methodology 
whereby the researcher and participant engaged in an 
open discussion as the participant navigated their way 
through the interface prototype. Data collected were 
researcher’s field notes. A within subjects design was 
employed meaning that participants remained the same 
for each iteration of testing. Three iterations of testing 
took place. Following each iteration the prototype was 
amended in accordance with the usability problems 
identified by participants.  
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4.3. Analysis 
Potential usability problems in the interface were 
identified from the data and categorised according to 
Weinschneck and Barker’s heuristic evaluation 
classification system [9]. Problems were also grouped 
on the basis of severity i.e. whether they were minor or 
major problems. Minor problems were defined as 
usability problems that would not significantly impact 
on user experience and would not require large changes 
to the user interface to amend. Major problems were 
defined as usability problems that would significantly 
affect the user experience and/or would require large 
changes to the user interface in order to amend.  
 
To avoid potential researcher bias in the classification 
of the data, a colleague of the researcher (a marketing 
executive from a mobile technology company) also 
categorised the problems on the basis of Weinschenck 
and Barker’s system and whether they were minor or 
major problems. Over 90% agreement was obtained 
between the researcher’s classifications and her 
colleague’s classifications, suggesting confidence in 
the reliability of the findings.  
   
4.4. Results 
4.4.1. Iteration 1. Results from iteration 1 revealed 37 
potential usability problems with the user interface. 
Twenty-seven of these represented minor problems that 
were easily amendable. These included problems such 
as inconsistent spacing of text and inconsistent sizing 
of images. 
 
Ten major problems were identified that would 
significantly affect user experience and/or would 
require significant change to the user interface to 
amend. These included problems such as the excessive 
use of text and a confusing layout in some sections of 
the interface. In terms of the types of problems, the 
most commonly occurring problems were problems 
with consistency, aesthetic integrity and linguistic 
clarity in the interface (see Table 3 for summary).  The 
interface prototype was refined in accordance with 
these findings before the second iteration of testing 
took place.  
 
Table 3: Categories of usability problems identified 

(iteration 1) 
Heuristic!Classification! Minor!

Issue!
Major!
Issue!

Total!

Consistency!
(the!interface!must!be!consistent)!

8! 1! 9!

Aesthetic!Integrity!
(the!interface!must!have!an!attractive!
and!appropriate!design)!

5! K! 5!

Linguistic!Clarity!
(the!interface!must!communicate!as!
efficiently!as!possible)!

3! 2! 5!

Responsiveness!
(the!interface!must!inform!users!
about!the!results!of!their!actions!and!
the!interface’s!status)!

2! 1! 3!

Forgiveness!
(the!interface!must!make!actions!
recoverable)!

K! 2! 2!

User!Control!
(the!interface!must!allow!users!
appropriate!control)!!

2! K! 2!

Simplicity!
(the!interface!must!present!elements!
simply)!

2! K! 2!

Flexibility!
(the!interface!must!allow!the!user!to!
adjust!the!design!for!custom!use)!

2! K! 2!

Accommodation!
(the!interface!must!fit!the!way!each!
user!group!works!and!thinks)!

1! 1! 2!

Cultural!Propriety!
(the!interface!must!match!the!user’s!
social!customs!and!expectations)!

K! 1! 1!

Predictability!
(the!interface!must!behave!in!a!
manner!so!that!users!can!accurately!
predict!what!will!happen!next)!

K! 1! 1!

Human!Limitation!
(the!interface!must!not!overload!the!
user’s!cognitive,!visual,!auditory,!
tactile!or!motor!limits)!

K! 1! 1!

Precision!
(the!interface!must!allow!users!to!
perform!a!task!exactly)!

1! K! 1!

Accuracy!
(the!interface!must!be!free!from!
errors)!

1! K! 1!

Total! 27! 10! 37!
 
4.4.2. Iteration 2. Results from iteration 2 revealed 16 
potential usability problems with the user interface. 
Thirteen of these were minor problems that were easily 
amendable such the spacing of action buttons in too 
close proximity to one another. Three major problems 
were identified which included the inability to edit and 
delete discussion posts and the use of inconsistent 
navigation links throughout the user interface.  
 
Looking to the type of problems identified, the majority 
(38%) were problems relating to accuracy i.e. minor 
errors in the user interface such as spelling errors and 
sections of text which were cut-off. A summary of the 
types of problems identified is presented in Table 4. 
The interface prototype was refined in accordance with 
these findings before the third iteration of testing took 
place.  
 
Table 4. Categories of usability problems identified 

(iteration 2) 
Heuristic!Classification! Minor!

Problems!
Major!

Problems!
Total!

Accuracy! 6! K! 6!
Precision! 2! K! 2!
User!Control! K! 2! 2!
Cultural!Propriety! 1! K! 1!
Human!Limitation! 1! K! 1!
Consistency! K! 1! 1!
Aesthetic!Integrity! 1! K! 1!
Linguistic!Clarity! 1! K! 1!
Precision! 1! K! 1!
Total! 13! 3! 16!
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4.4.3. Iteration 3. Results from iteration 3 revealed 
five potential usability problems with the user 
interface. All of these were categorised as minor 
problem and the majority were identified as problems 
relating to consistency, e.g. the consistency of the 
sizing of the CopeSmart logo at the top of each screen 
(see Table 5 for summary).  
!
Table 5. Categories of usability problems identified 

(iteration 3) 
 

Heuristic!Classification! Minor!
Problems!

Major!
Problems!

Total!

Consistency! 3! K! 3!
Linguistic!Clarity! 1! K! 1!
Responsiveness! 1! K! 1!
Total! 5! C! 5!
 
In accordance with the results from iteration 3, the 
interface prototype was refined a third and final time. 
Sample screenshots from the final version of the 
interface are provided in Figure 1.   
!

!

!
!
Figure 1: Sample screenshots from the final version of the 

interface prototype 
!
4.5 Discussion 
 
The aim of this study was to develop a prototype 
interface for a mental health mobile application and run 
pilot usability tests on this interface over a series of 
iterations. The study was successful and the number of 

usability problems identified dropped significantly 
between each iteration of testing, which resulted in the 
development of a final interface prototype with 
minimal errors, ready to be tested by end users.  
 
A key strength of this study was the use of an iterative 
design process to refine the prototype between 
iterations of testing. Another strength was the use of 
inter-rater reliability to ensure confidence in the 
reliability of the findings. However a number of 
methodological weaknesses should be acknowledged.  
Lack of access to adolescent end-users was a major 
flaw in the present study. Thus it is essential that 
additional research is conducted with end-users before 
a fully functional application is developed. Another 
weakness was the small sample size and use of a 
within-subjects design, which limited the variation in 
responses throughout the study and increased the 
possibility that some flaws in the interface may have 
gone unobserved. Finally, the interactivity of the 
prototyping software used was limited to providing a 
means of transitioning between screens, thus it was not 
possible for participants to test certain features such an 
inputting text or scrolling on the user interface. These 
weaknesses should be addressed in future research.  
 
5. Conclusion 
This research used an interactive, user-centred design 
process to develop an interface prototype for a mobile 
mental health application. Throughout the research 
process, the researcher strived to ensure adherence to 
ISO principles of human-centred design [27]. 
Preliminary focus groups were conducted with end-
users in order to develop an understanding of users, 
tasks and environments. Despite ethical restrictions 
preventing access to adolescents, users close in age to 
this group were recruited in order to prepare the 
prototype for usability testing on a larger scale with 
end-users. The research design was iterative. Feedback 
obtained from participants incorporated the entire user 
experience including content, usability, appearance and 
social acceptability. Multidisciplinary skills and 
perspective were sought during the development 
process; advice from a graphic designer was sought in 
the design of the original paper prototype, and a 
marketing executive from a mobile technology 
company provided the inter-rater reliability check for 
the phase 2 of the study.   
 
In future research the interface prototyped developed 
will be tested on a larger scale with adolescent end-
users aged 14-19. Findings will inform the 
development of a fully functional mobile application 
which promotes positive mental health in young 
people.  
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Appendix H: Full Text Content Included in Section 3 of CopeSmart App 

!
1. Positive Thinking 

 Three Steps to Positive Thinking!
Positive thinking is about challenging negative thoughts. For example, thinking “I’m crap at sport” 
because you played badly in one game, is not fair. A better way of viewing it is to think “I didn’t do 
well this time but if I practise I can do better next time.” 
1. STOP AND LISTEN to your thoughts. Write down one negative thought you had today. 
2. CHALLENGE this negative thought. Ask yourself if this thought is really true or fair. Think about why it 
might be false.  
3. CHANGE the way you view situations so your thoughts so are more truthful and positive.!
Think About Your Achievements!
Think about one good thing you did today that you are proud of. This could be something small e.g. I got 
some homework done or I made people laugh. !
Don’t Blame Yourself!
Don’t blame yourself for things that happen. Instead, try to work out a way of doing things differently next 
time.!
Focus on the Things You Can Change!
Avoid thinking about what you can’t change. Instead, focus on making a plan to change the things you 
can.  

!
2. Positive Coping Strategies 

Relax!
Try to engage in at least one relaxing activity every day e.g. listen to music or read a good book.!
Do Something Fun!
Do something you really enjoy every day e.g. watch a TV show on Netflix or facetime a friend.!
Do Something Energising!
Try to make time for physical exercise. Go for a run, go to the gym, dance to your favourite music- do 
whatever you find most enjoyable.!
Hang Out with Friends!
Spend time hanging out with positive people in your life who make you feel good about yourself. 
!

3. Asking for Help 
You Can Always Ask For Help 
Everyone needs help at some point in their life. Everyone has asked for some kind of help at some point. 
No matter how bad things have become, you can always ask for help – It is never too late. 
One Good Adult 
There are lots of people you can trust to help you out. You might talk to a parent, a teacher, a relative or a 
friend of the family. Some of these people may be better than others, depending on what problem you are 
having. Usually, an adult you trust is a good choice. 
Pick A Good Time to Talk 
Timing is important when you ask for help. If you can’t find a good time to approach someone, ask them 
when would be a good time to sit down and talk about what’s bothering you. 
Say as Much or as Little as You Like 
When you talk to someone about your problems, you don’t have to go into every detail. You can start by 
just saying, “this is really hard for me to tell you.” You can say  “things are not good” and you “need some 
help”. You may be asked more questions, but you can say as much as or as little as you like. 
Ask Someone to Listen 
Sometimes all you may need is for someone to listen. People can be keen to help and may start helping 
out and giving advice without listening to you properly. You could say something like “This is a hard thing 
for me to talk about so I need you just to be patient and just listen to me” 
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Write it Down 
Sometimes it can be really difficult to talk face to face about the problems that are bothering us. If you 
can’t tell someone face to face, there are other things you can do, such as writing it down and giving it to 
someone or sending it in an email or a text. 
Getting Professional Help 
Sometimes you might be uncomfortable or embarrassed talking to your friends or family about some 
personal problems. In this case you could try another source of help such as: 

- The School Guidance Counsellor 
- The Internet 
- Phone Line 
- Doctor / GP 
- Psychologist / Therapist 

Have a look at the resources section for more information about these sources of help. 
 
!

!
4. Problem Solving, Goal Setting & Decision Making 

Six Steps to Problem Solving 

1. Identify the Problem: Think about exactly the problem is and how it is affecting you. It might be 
helpful to write this down.  

2. Think About Solutions: Write down all possible solutions to solving the problem, no matter how 
silly they may seem. 

3. Evaluate Solutions: Think about what’s good and bad about each solution for you and people 
around you. 

4. Choose Solution: Choose the solution that you think will work best.  
5. Plan and Take Action: Make a plan for how to put your solution into action.  
6. How did it go?: Did your solution work? If not, try choosing another solution or asking someone 

you trust for advice. 
Visualising Positive Goals 
Sometimes it can be difficult to work out what goals you want to achieve. One way to figure this out is to 
think about what you don’t want and then turn it around to become a goal e.g. turn “I don’t want to be 
broke” into “I want to get a part-time job and earn money” 
Setting Realistic and Achievable Goals 
Goals must be realistic and achievable. You can make big goals more realistic and achievable by 
breaking them down into smaller goals. For example, if your goal is “I want to get my driving license” this 
can be broken down into smaller goals such as:  

1. I want to pass my driving theory test 
2. I want to complete 12 driving lessons 
3. I want to book my driving test  

This way, you can plan for how to achieve each of the smaller goals, which will help you work towards 
achieving the bigger goal! To help keep yourself motivated, don’t forget to reward yourself for each small 
goal you achieve along the way! 
Advice for Making Decision 
Making decision is something we all do – some decisions are minor (such as what movie to go see in the 
cinema) and some decisions are major (such as what courses to put down on your CAO form). When 
making a decision firstly, you need to identify all your options. Then you should gather as much 
information as you can about each of your options to help you make the best decision possible. 
Accept What Happens 
Sometimes after we make decisions we realise later on they might not have been the best choices. This 
happens from time to time and it’s okay – you shouldn’t feel bad about it. You can only ever make 
decisions based on the information you have on the time, you cannot see the future! 
!
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5. Communicating with Others & Coping with Conflict 
Assertive Communication  
When you want to get your point across or talk about something that’s important to you, you should use 
Assertive Communication: 
Step 1: Use ‘I’ statements: e.g. ‘I think....’ or ‘I feel....’ 
Step 2: Explain the situation 
Step 3: Explain how the situation affects you. 
For example: “I feel upset that I am not allowed to go out with my friends because it makes me feel left 
out” 
Be Polite! 
When communicating with adults (such as your parents or a teacher), one of the best strategies is to be 
polite and listen. If you are polite, they will listen to you, take you seriously and see you as an adult. This 
means not raising your voice (even if you are really annoyed) and not interrupting them. It’s hard to do, but 
it will be worth it. 
Share Things with Your Parents  
Sharing something about your day with your parents may sound like one of the most uncool things you 
could do. But sharing a few details about your day lets your parents feel involved in your life. You don’t 
need to share everything – just enough to make them feel like they know what’s going on.  
Five Steps for Coping with Conflict 
A certain amount of conflict in your life is normal but sometimes we need steps to help us manage conflict 
in our lives.  

1. Look at the Other Person’s Point of View: This can be difficult (especially if they’re being 
unreasonable!) but try to understand the other person’s needs and concerns. 

2. Communicate Assertively: Explain your own needs and concerns. 

3. Keep a Handle on Your Emotions: Remember to be polite and not raise your voice. If you feel 
yourself getting angry, take a few deep breaths. If necessary explain that you need to walk away 
from the situation for a while. 

4. Think of Solutions to Solve the Argument: Ask each other to think of different ways to solve the 
problem.   

5. Find a Win-Win solution: Be willing to negotiate. Try to find a solution where everybody gains 
something.  

Seven Ways of Coping with Anger by Stepping Back 
• Take 10 deep breaths 
• Walk away from the conflict if necessary  
• Find someone to talk to 
• Do something you enjoy 
• Focus on the positive 
• Complete a quiet task (e.g. reading, listening to music) 
• Spend some time with a close friend 

!
6. Time Management 

Prioritise! 

Sometimes there can be so much to do that it seems overwhelming. When this happens make a list of 
everything you’ve to do and identify: 

• Which tasks are more important than others 
• Which tasks must be completed now 
• Which tasks may be completed at another time 

This way you can identify which tasks you should tackle first and which can wait until later. 
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Plan Your Time in Advance 

Plan your time in advance and set time aside for specific tasks to be completed. This was you can free up 
more time for doing the things you enjoy. It might be useful to buy a diary or draw up a chart using your 
computer that you can use to plan your activities. 

Identify When You Work Best 

Find out your own best time for working and use this to your advantage – try to complete more difficult 
tasks during this time. 

Know Your Limits 

Be realistic about how much you can do. Don’t put pressure on yourself to take on more than you can 
cope with. 

Be Assertive and Say No! 

Often, it can be difficult to say no to the demands others place on us. However you don’t have to feel rude 
or guilty - explain that you are very busy and it wouldn’t be fair to you or the other person to take on a task 
you don’t have time to complete properly. 

Look After Yourself 

Often we can be so busy doing things for other people that we don’t make enough time for ourselves. 
Make sure you have time to rest and relax. That way you’ll be refreshed and able to work better. 

!
7. Coping Online 

Cybersafety 

Protect yourself - don’t share your personal information online and keep your passwords private. Be 
aware of your privacy settings on social networking sites and make sure you’re not sharing information 
with people you don’t want to. 

Be Cyber Savvy 

There is a lot of information available on the internet and not all of it is true. Don’t believe everything you 
read online- always check who the author of the information is and decide if you trust that 
individual/organisation. If you’re unsure, check out a few other sites or ask an adult you trust about it. Be 
wary of spam emails and never send your bank details to anyone.  

CyberRespect 

Be respectful in how you communicate with others online.  Treat other users with the same respect you 
would like to be treated with. Don’t post pictures or videos of people if you think the person in them might 
be upset or embarrassed by them. Remember once you post something on the internet it becomes public 
and it’s no longer under your control. Nothing online is permanently deleted; people can take screenshots 
of content that’s uploaded, even if it’s only there briefly.  

Combat Cyberbullying 

People can be really nasty online, especially when they can make their comments anonymous. If you get 
abuse from anyone online remember you are in control. Don’t respond to them – they are looking for a 
reaction. Save the evidence (take a screenshot as proof), then block the sender and report them to the 
website server. If you are in doubt, talk to an adult you trust. For more information about dealing with 
cyberbullying check out http://spunout.ie/life/article/cyber-bullying. 



!

 320!

Appendix I: Full Text Content Included in Section 4 of CopeSmart App  

!
1. Information-Based Resources 

Aware 

Aware provides information about what to do if you’re feeling depressed and how to support friends and 
family who are experiencing depression. Website: www.aware.ie 

BeLonGTo 

BeLonGTo provide information to lesbian, gay, bisexual and transgender young people about coming out 
and other issues faced by LGBT young people in Ireland. Website: www.belongto.org  

Bodywhys 
Bodywhys provides information about eating disorders, how to get help if you think you have an eating 
disorder and how to support a friend or family member who has an eating disorder. Website: 
www.bodywhys.ie  
Drugs.ie 

Drugs.ie provides information about drugs and alcohol and what to do if you are worried about you own or 
someone else’s’ drug and/or alcohol use. Website: www.drugs.ie  

Headsup.ie 

Headsup.ie provides youth-focused information about mental health and seeking support. Website: 
www.headsup.ie  

Letsomeoneknow.ie 

Letsomeoneknow.ie is an interactive website aimed at young people which provides information about 
mental health and how to deal with common problems young people experience. Website: 
www.letsomeoneknow.ie  

Pieta House  

Pieta House provide information about what to do if you feel suicidal or if you know someone who might 
be suicidal. Website: www.pieta.ie  

ReachOut.com  

ReachOut.com provides high quality information about youth mental health, as well as real life stories 
written by young people about their experiences to help others get through tough times. Website: 
ie.reachout.com  

SpunOut.ie  

SpunOut.ie is a website created by young people for young people. It provides information on a range of 
topics relevant to young people including mental health. Website: spunout.ie  

!
2. Email Resources 

Aware 

Aware offer an email support service where you can get information and support about feelings of 
depression. They aim to respond to your email within 24 hours. Email: wecanhelp@aware.ie 

Bodywhys 

Bodywhys offer an email support service where you can get information and support in relation to eating 
disorders. They aim to respond to your email within 3 working days. Email: alex@bodywhys.ie  

!



!

 321!

HSE Drugs and Alcohol Support 

The Health Service Executive have an email support service where you can get support and information 
about someone else’s or your own drug and alcohol use. This service also provides information about 
sexual health.  Email: helpline@hse.ie  

Samaritans 

Samaritans offer an email support service to people experiencing distress, no matter who they are. You 
can email Samaritans at They aim reply to your email within 12 hours. Email: jo@samaritans.org 

SHINE 

SHINE offer an email support service for anyone experiencing distress. They aim to provide a response to 
your email from a trained psychotherapist within 24 hours, Monday to Friday. Email: phil@shineonline.ie  

!
3. Online Chat Resources 

Bodywhys 

Bodywhys run a Teens Online support group on Sunday evening from 7.30pm – 9pm where young people 
(aged 13-18) can come together in a safe space to support each other and talk about what is going on for 
them.  Chat website: http://www.bodywhys.ie/supportServices/youthconnect/   

Childline 
Childline provide a online chat service for young people up to the age of 18 where you can chat one-on-
one with a trained professional. This service is open everyday from 10am – 10pm. It’s free to register for 
this service and it’s anonymous – you don’t have to give them your real name. Chat Website: 
https://www.childline.ie/index.php/registration/34!!
Drugs.ie 
Drugs.ie offers an anonymous live chat service from 10am – 1pm Monday to Friday, where you can chat 
one on one with someone about drugs and alcohol and what to do if you are worried about you own or 
someone else’s’ drug and/or alcohol use. Chat website: www.drugs.ie/live_chat/  

!
4. Phone and Text Resources 

1life 

1life is a free 24 hour helpline available 7 days a week for anyone who may be feeling suicidal, in crisis or 
who is worried about a friend or family member. They also offer a text based support service (standard 
message rates apply) that you can access by texting ‘HELP’ to 51444. Call: 1800 24 7 100 Text: ‘HELP’ to 
51444 

Aware 

Aware have a helpline available 7 days a week from 10am-10pm where you can get information and 
support about issues relating to depression or anxiety. Calls to Aware are charged at standard rates from 
landlines and vary from mobile depending on your mobile network provider.   Call: 1890 303 302 

Bodywhys 
Bodywhys have a helpline where you can get information and 
support in relation to eating disorders. It’s open each day at the 
times listed. Cost of calls to Bodywhys from mobiles may vary 
depending on your network provider. Call: 1890 200 444 

Mondays 07:30pm - 09:30pm 
Tuesdays 10:30am - 12:30pm 
Wednesdays 07:30pm - 09:30pm 
Thursdays 10:30am - 12:30pm 
Fridays 10:30am - 12:30pm 
Sundays 07:30pm - 09:30pm 
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Childline 

Childline have a free 24-hour phoneline, open 7 days a week which provides support for people up to the 
age of 18. Childline also offer a free text support service between 10am - 10pm. You can access this by 
texting ‘Talk’ to 50101. Call: 1800 66 66 66 Text: ‘Talk’ to 50101 

Console 

Console have a 24-hour free helpline which provides support and information to individuals who are 
experiencing suicidal thoughts or who have been affected by suicide Call: 1800 201 890 

HSE Drugs & Alcohol Helpline 
The Health Service Executive have a free helpline you can call for support and information about drug and 
alcohol use or sexual health. The helpline is open Monday to Friday, 9.30am – 5.30pm. Call: 1800 457 
459 
Samaritans 

Samaritans provide a 24-hour phone line, open 7 days a week, that anyone can call if they are 
experiencing distress. Calls cost around 7 cents for up to 1 hour from either mobiles or landlines. Call: 
1850 60 90 90 

Teenline Ireland 
Teenline Ireland offer a free helpline teenagers can call to talk about any problems they might be 
experiencing. The line is open every day of the week 8pm – 11pm (4pm-11pm on Wednesday).  Call: 
1800 833 634 

!
5.Face to Face Resources 

Your School Guidance Counsellor 

Your school guidance counsellor is a good person to talk to if you are having problems. They are trained 
in providing counselling and support to young people and can also help you get in touch with other 
professional sources of help if necessary. 

Jigsaw  

Jigsaw (run by Headstrong, the National Centre for Youth Mental Health) offers a free and confidential 
face-to-face support service for young people in a number of communities around Ireland. To find out if 
there is a Jigsaw site in your area check out www.jigsaw.ie. 

Pieta House 

Pieta House is a suicide and self-harm crisis center that provides counseling to people who are self-
harming or having suicidal thoughts. To find contact details for your nearest Pieta House go to 
http://www.pieta.ie/index.php/contact-us. 

Your Doctor/GP 

You may associate visiting your local doctor/GP with physical problems, but they can be helpful if you are 
experiencing problems with thoughts or feelings. Even if they can’t help directly they can give you 
information about where to go to get the right help or, if necessary, they can refer you to a psychiatrist or a 
clinical psychologist. To find a local GP in your area check out http://www.icgp.ie/go/find_a_gp.    

A Psychologist, Counsellor or Therapist 

Psychologists, counsellors and therapists are professionals who can help you deal with problems. They 
can do this through a range of different techniques such as talking, relaxation and developing a coping 
plan. To find contact details for a registered psychologist in your area check out 
http://www.psychologicalsociety.ie/find-a-psychologist/. 
Note: All contact details and web links were up to date and active at time of app release 
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Appendix J: Confirmation of Ethical Approval for Feasibility and Effectiveness Study 
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Appendix K: RCT Questionnaire Items 

 
Introduction  

 

Please answer as many of the following questions as you can. There are no right or wrong 

answers and we would like you to answer as honestly as possible.  This is a confidential 

questionnaire and your answers will be anonymous. 

 

In order to link up your three questionnaires we would like you to create an anonymous 

identification code below. The code should follow this format:               

Box 1: Second Letter of your First Name (e.g. if your name is MARY; enter A in Box 1) 
Box 2: Month of your birthday, the last 3 letters (e.g. if you were born in APRIL; enter RIL in Box 2) 
Box 3: Date of your birthday (e.g. if you were born on the 8th of the month; enter 08 in Box 3) 
Box 4: Year you were born in (e.g. if you were born in 1995, enter 95 in Box 4) 
Box 5: First Letter of your Surname (e.g. if your surname is SMITH; enter S into Box 5) 

(i.e. using the examples given above the code generated would be: ARIL0895S) 

If you are unclear about this, please ask your teacher or a researcher for help. 

 

(1B) During this research you be asked to complete questionnaires at three different time 

points. Please tick the appropriate circle below to indicate whether this is your first, 

second or third time completing a questionnaire for this research. 

 

! This is my FIRST time completing a questionnaire for this research 

! This is my SECOND time completing a questionnaire for this research 

! This is my THIRD time completing a questionnaire for this research  

 
[GO TO NEXT SECTION]

Box 1 (second letter of your first name e.g. A) !
Box 2 (month your birthday is in, the last 3 letters e.g. RIL)  !
Box 3 (date of your birthday e.g. 17)  !
Box 4 (year you were born in e.g. 98) !
Box 5 (first letter of your surname e.g. S) !
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[Note: The “Personal Details” section was included in Time 1 Questionnaires only for both the 

intervention and control groups]  

 
Personal Details 

(please tick the response that applies to you) 
 

(2A) Gender: 
 

Male "  

Female " 

 
(2B) Age: 

12 "  

13 " 

14 " 

15 " 

16 " 

17 " 

18 " 

19 " 

Other (Please Specify) __________________ 

  
 
(2C) What school are you in?  
 
 
 
 (2D) What school year are you in? 
 

 

 

 

 

 

 

 

1st Year "  

2nd Year " 

3rd Year " 

4th Year (Transition Year) " 

5th Year " 

6th Year " 
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(2E) In terms of your ethnic or cultural background are you? 

White "  

Black  " 

Asian " 

Irish Traveller " 

Other 
(please specify) 

" 
____________________________________ 

  

(2F) Would you consider yourself? 

Irish "  

First Generation Irish " 

Foreign National " 

Other 
(please specify) 

" 
____________________________________ 

 

(2G) What is the highest educational level of your mother? 

Junior Certificate "  

Leaving Certificate  " 

College / University Degree " 

Professional Degree (e.g. 
doctor, lawyer, accountant) 

" 

Don’t Know " 

 

(2H) What is the highest educational level of your father? 

Junior Certificate "  

Leaving Certificate  " 

College / University Degree " 

Professional Degree (e.g. 
doctor, lawyer, accountant) 

" 

Don’t Know " 
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(2I) What type of mobile phone do you own?  

 

__________________________________________________________________ 
 
(2J) If you know, please write down what version operating system your phone is 

running: 

(e.g. iOS 8.1, Android 4.1.2 etc.) 

 

__________________________________________________________________ 

 
(2K) Is this a smartphone (i.e. can it connect to the internet)? 

Yes "  

No " 

 

 

(2L) Do you own any other devices on which you can download and use apps? 

Yes  
 

       "  

 (Please Specify)__________________________________ 

No       " 

 
 

 
[GO TO NEXT SECTION] 
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[Note: The “App Usage” section was included in Time 2 Intervention Group Questionnaires only] 
 

App Usage  
 
 (A) How often did you use the CopeSmart app during the past 4 weeks? 

Never "  

Less than once a week " 

1-2 times each week " 

3-4 times each week " 

Most days " 

Every day " 

 

(B) Did you find CopeSmart useful? 

Yes "  

No " 

 

(C) Would you recommend CopeSmart to a friend? 

Yes "  

No " 

 

(D) What did you like most about CopeSmart? 
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(E) What did you not like about CopeSmart? 

 

 

 

 

 

 

 

(F) What would you change about CopeSmart? 

 

 

 

 

 

 

 

[GO TO NEXT SECTION] 

 



!

! 331!

Well-Being and Emotions 
 
 Please read each statement and tick the response which indicates how much the 
statement applied to you over the past week. There are no right or wrong answers. Do not 
spend too much time on any statement. 

  Did not 
apply to 
me at all  

Applied to 
me some 

of the time  

Applied to 
me a good 
part of the 

time  

Applied to 
me most of 

the time 

1  I found it hard to wind down  " " " " 
2 I was aware of dryness in my mouth  " " " " 
3 I couldn't seem to experience any positive 

feeling at all  
" " " " 

4 I experienced breathing difficulty (eg, 
excessively rapid breathing, 
breathlessness in the absence of physical 
exertion) 

 
" 

 
" 

 
" 

 
" 

5 I found it difficult to work up the initiative to 
do things  

" " " " 

6 I tended to over-react to situations  " " " " 
7 I experienced trembling (e.g. in the hands)  " " " " 
8 I felt that I was using a lot of nervous 

energy 
" " " " 

9 I was worried about situations in which I 
might panic and make a fool of myself  

" " " " 

10 I felt that I had nothing to look forward to  " " " " 
11 I found myself getting agitated " " " " 
12 I found it difficult to relax  " " " " 
13 I felt down-hearted and blue  " " " " 
14 I was intolerant of anything that kept me 

from getting on with what I was doing  
" " " " 

15 I felt I was close to panic  " " " " 
16 I was unable to become enthusiastic about 

anything  
" " " " 

17 I felt I wasn't worth much as a person  " " " " 
18 I felt that I was rather touchy  " " " " 
19 I was aware of the action of my heart in 

the absence of physical exertion (e.g., 
sense of heart rate increase, heart missing 
a beat)  

 
" 

 
" 

 
" 

 
" 

20 I felt scared without any good reason  " " " " 
21 I felt that life was meaningless " " " " 
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Please indicate for each of the five statements which is closest to how you have been 
feeling over the last two weeks. 
 
  

At no 
time 

Some of 
the time 

Less 
than half 

of the 
time 

More 
than half 

of the 
time 

Most of 
the time 

All of 
the 

time 

1 I have felt cheerful and in 
good spirits  

" " " " " " 

2 I have felt calm and 
relaxed  

" " " " " " 

3 I have felt active and 
vigorous  

" " " " " " 

4 I woke up feeling fresh 
and rested  

" " " " " " 

5 My daily life has been 
filled with things that 
interest me 

" " " " " " 

 
 
 
Please indicate how often each of the below statements are true for you. 
 
  Never  Very little Sometimes  Often  A lot 
1 My moods are hard to describe  " " " " " 

2 I examined my feelings and then 
decided what to do  

" " " " " 

3 It's important to me to understand 
what my feelings mean 

" " " " " 

4 It's hard for me to tell what mood 
I'm in 

" " " " " 

5 I analyse my personality to try to 
understand why I'm upset 

" " " " " 

6 Expressing emotion is easy " " " " " 

7 I usually know why I feel the way I 
do 

" " " " " 

8 I often have trouble deciding what 
will improve my mood 

" " " " " 

9 I know how I feel about most things " " " " " 

10 I don't know why I feel the way I 
feel 

" " " " " 

11 I go away by myself and think about 
why I feel a certain way 

" " " " " 

12 I like to write down what I'm feeling 
and analyse it  

" " " " " 
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  Never  Very little Sometimes  Often  A lot 

13 I can talk about mood to others  " " " " " 

14 I don't really think about why I 
behave as I do  

" " " " " 

15 I often 'self-talk' to think about 
feelings  

" " " " " 

16 I'm often confused about how I feel 
about things  

" " " " " 

17 I'm often aware of being emotional, 
but I can't describe the emotion  

" " " " " 

18 I frequently take time to reflect on 
how I feel  

" " " " " 

19 I often know what caused my mood  " " " " " 

20 I'm usually aware of my emotions " " " " " 

21 I like to go someplace alone to think 
about my feelings  

" " " " " 

22 I don't often think about my feelings  " " " " " 

23 I often think about ways to make my 
self feel better  

" " " " " 

24 I know exactly how I'm feeling " " " " " 

25 Sometimes I can't figure out how to 
make myself feel better 

" " " " " 

26 When feeling bad, I try to deal with 
my problems and concerns  

" " " " " 

27 I can verbalise my feelings  " " " " " 

28 I usually have a clear idea about 
how my feelings affect my 
behaviour  

" " " " " 

29 It's difficult to make sense of the 
way I feel about things  

" " " " " 

30 I find it easy to write down how I 
feel  

" " " " " 

31 It's difficult to communicate what I 
feel  

" " " " " 

32 I often think about the way I feel 
about things  

" " " " " 

33 I analyse recent events to try to 
understand why I’m upset 

" " " " " 

[GO TO NEXT SECTION]
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Coping with Problems 

People cope with problems in different ways. Read the items below and think about how 
you cope when you’re experiencing problems. Please tick the appropriate box for each 
statement to indicate how much you use each response to deal with your problems. 

 
 Never Rarely Sometimes Often Very 

Often 

1 
I work on solving the problems in the 
situation 

" " " " " 

2 I try to look on the bright side of things " " " " " 

3 
I let my feelings out to reduce the 
stress  

" " " " " 

4 I find someone who’s a good listener " " " " " 

5 I keep going as if nothing happened " " " " " 

6 I hope a miracle will happen  " " " " " 

7 
I realize that I am responsible for my 
problems and I really lecture myself 

" " " " " 

8 I spend more time alone  " " " " " 

9 
I do something relaxing e.g. listen to 
music or read a book 

" " " " " 

10 I make a plan of action and follow it " " " " " 

11 
I look at things in a different light and 
try to make the best of what is available  

" " " " " 

12 I let my feelings out somehow  " " " " " 

13 I talk to someone about how I’m feeling " " " " " 

14 I try to forget the whole thing  " " " " " 

15 
I wish the situation will go away or 
somehow be over 

" " " " " 

16 I blame myself  " " " " " 

17 I avoid my family and friends  " " " " " 

!
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  Never Rarely Sometimes Often Very 
Often 

18 
I do something energising e.g. play a 
game of football or dance to my 
favourite music 

" " " " " 

19 I tackle the problem head on  " " " " " 

20 
I ask myself what’s really important and 
discover things aren’t as bad as they 
seem  

" " " " " 

21 I let my emotions out  " " " " " 

22 I talk to someone I’m very close to  " " " " " 

23 
I don’t let it get to me; I refuse to think 
about it too much  

" " " " " 

24 I wish the situation had never started  " " " " " 

25 I criticize myself for what happened  " " " " " 

26 I avoid being with people " " " " " 

27 
I do something I enjoy e.g. watch a TV 
show on Netflix or play games on my 
phone  

" " " " " 

28 
I double my efforts and try harder to 
make things work 

" " " " " 

29 
I convince myself that things aren’t 
quite as bad as they seem  

" " " " " 

30 
I get in touch with my feelings and just 
let them go  

" " " " " 

31 
I ask a friend or relative I respect for 
advice  

" " " " " 

32 
I avoid thinking or doing anything about 
the situation 

" " " " " 

33 
I hope that if I wait long enough things 
will turn out okay  

" " " " " 

34 
Since what happened was my fault, I 
really beat myself up about it 

" " " " " 

35 I spend some time by myself  " " " " " 

36 
I do some exercise e.g. go for a run or 
go to the gym 

" " " " " 
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If you were having a personal or emotional problem, how likely is it that you would seek 
help from the following people/places?  

 

  Very 
Unlikely  

Quite 
Unlikely 

Neither 
Likely or 
Unlikely  

Quite 
Likely 

Very 
Likely 

1 Mother " " " " " 

2 Father " " " " " 

3 Other Relative/Family Member " " " " " 

4 Friend " " " " " 

5 Doctor/GP " " " " " 

6 Psychologist / Counsellor / 
Therapist 

" " " " " 

7 Internet " " " " " 

8 Phone Help-Line " " " " " 

9 Teacher or School Guidance 
Counsellor 

" " " " " 

10 Romantic Partner 

(e.g. Boyfriend / Girlfriend) 

" " " " " 

11 No-one " " " " " 

12 Other (please specify) 

________________________ 

" " " " " 

4(C) Are you currently seeing a mental health professional (e.g. psychologist, counsellor, 
therapist) on an ongoing basis? 

Yes "  

No " 

  

[GO TO NEXT SECTION]
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Thank You and Further Comments 
 

 

Thank you for taking part in this study. Your time and effort is very much appreciated. We 

welcome any other comments you might have! 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



!

! 338!

Appendix L: Overview of Missing Data at Each Time Point 

 
Time 1 (Pre-Test Questionnaire) 

 
 
  
 

 
 

 

 

 

 

 

 

 

Figure 1. Summary of missing data across Time 1 measures 

 

Table 1 Overview of Missing Data Per Item at Time 1 (N=560) 

 
Item 

Item 
Numbera 

Missing Valid N 

N % 
 GHSQ No-one 106 39 7.0% 521 
 GHSQ Boyfriend/Girlfriend 105 39 7.0% 521 
 GHSQ Father 97 39 7.0% 521 
 Seeing a Mental Health Professional 107 35 6.2% 525 
GHSQ Teacher / Guidance Counselor 104 35 6.2% 525 
GHSQ Doctor/GP 100 34 6.1% 526 
GHSQ Friend 99 34 6.1% 526 
GHSQ Other Family Member 98 34 6.1% 526 

 GHSQ Phone Help-Line 103 33 5.9% 527 
GHSQ Mental Health Professional 101 32 5.7% 528 
GHSQ Internet 102 31 5.5% 529 

 GHSQ Mother 96 31 5.5% 529 
CSI Item 36 95 30 5.4% 530 
CSI Item 35 94 30 5.4% 530 
CSI Item 34 93 30 5.4% 530 
CSI Item 32 92 30 5.4% 530 
CSI Item 28 87 30 5.4% 530 
CSI Item 25 84 29 5.2% 531 
CSI Item 33 92 28 5.0% 532 
CSI Item 30 89 28 5.0% 532 
CSI Item 29 88 28 5.0% 532 
CSI Item 27 86 28 5.0% 532 
CSI Item 26 85 28 5.0% 532 
CSI Item 24 83 28 5.0% 532 
CSI Item 22 81 28 5.0% 532 
CSI Item 15 74 28 5.0% 532 
CSI Item 31 90 27 4.8% 533 
CSI Item 11 70 27 4.8% 533 
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Table 1 (contd.) 

 
Item 

Item 
Numbera 

Missing Valid N 
N % 

CSI Item 23 82 26 4.6% 534 
CSI Item 20 79 26 4.6% 534 
CSI Item 16 75 26 4.6% 534 
CSI Item 10 69 26 4.6% 534 
CSI Item 7 66 25 4.5% 535 
CSI Item 21 80 24 4.3% 536 
CSI Item 19 78 24 4.3% 536 
CSI Item 17 76 24 4.3% 536 
CSI Item 14 73 24 4.3% 536 
CSI Item 13 72 24 4.3% 536 
CSI Item 12 71 24 4.3% 536 
CSI Item 9 68 24 4.3% 536 
CSI Item 8 67 23 4.1% 537 
CSI Item 6 65 23 4.1% 537 
CSI Item 5 64 23 4.1% 537 
CSI Item 4 63 23 4.1% 537 
CSI Item 18 77 22 3.9% 538 
CSI Item 3 62 21 3.8% 539 
CSI Item 1 60 20 3.6% 540 
CSI Item 2 61 19 3.4% 541 
ESAS Item 30 56 19 3.4% 541 
ESAS Item 32 58 18 3.2% 542 
ESAS Item 24 50 18 3.2% 542 
ESAS Item 31 57 17 3.0% 543 
ESAS Item 20 46 17 3.0% 543 
DASS Item 14 40 16 2.9% 544 
ESAS Item 33 59 14 2.5% 546 
ESAS Item 29 55 14 2.5% 546 
ESAS Item 28 54 14 2.5% 546 
ESAS Item 25 51 14 2.5% 546 
ESAS Item 22 48 14 2.5% 546 
ESAS Item 21 47 14 2.5% 546 
ESAS Item 23 49 13 2.3% 547 
ESAS Item 26 52 12 2.1% 548 
DASS Item 11 37 12 2.1% 548 
DASS Item 3 29 12 2.1% 548 
ESAS Item 27 53 11 2.0% 549 
ESAS Item 19 45 11 2.0% 549 
ESAS Item 15 41 11 2.0% 549 
ESAS Item 14 40 11 2.0% 549 
DASS Item 18 44 11 2.0% 549 
WHO5 Item 3 24 10 1.8% 550 
ESAS Item 18 44 9 1.6% 551 
ESAS Item 16 42 9 1.6% 551 
DASS Item 13 13 9 1.6% 551 
DASS Item 1 1 9 1.6% 551 
ESAS Item 17 43 8 1.4% 552 
DASS Item 15 15 8 1.4% 552 
DASS Item 5 5 8 1.4% 552 
ESAS Item 13 39 7 1.2% 553 
ESAS Item 11 37 7 1.2% 553 
ESAS Item 9 35 7 1.2% 553 
ESAS Item 2 28 7 1.2% 553 
DASS Item 19 19 7 1.2% 553 
DASS Item 17 17 7 1.2% 553 
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Table 1 (contd.) 

 
Item 

Item 
Numbera 

Missing Valid N 

 N % 
ESAS Item 10 36 6 1.1% 554 
ESAS Item 5 31 6 1.1% 554 
WHO5 Item 2 23 6 1.1% 554 
DASS Item 8 8 6 1.1% 554 
DASS Item 7 7 6 1.1% 554 
ESAS Item 7 33 5 0.9% 555 
ESAS Item 3 29 5 0.9% 555 
ESAS Item 1 27 5 0.9% 555 
WHO5 Item 1 22 5 0.9% 555 
DASS Item 16 16 5 0.9% 555 
DASS Item 12 12 5 0.9% 555 
DASS Item 10 10 5 0.9% 555 
ESAS Item 8 34 4 0.7% 556 
WHO5 Item 4 25 4 0.7% 556 
DASS Item 9 9 4 0.7% 556 
ESAS Item 12 38 3 0.5% 557 
DASS Item 20 20 3 0.5% 557 
DASS Item 6 6 3 0.5% 557 

 DASS Item 2 2 3 0.5% 557 
ESAS Item 6 32 2 0.4% 558 

 ESAS Item 4 30 2 0.4% 558 
WHO5 Item 5 26 2 0.4% 558 
DASS Item 21 21 2 0.4% 558 
DASS Item 4 4 2 0.4% 558 

a Number indicating place in which the item appeared on the questionnaire, whereby 1 = first item on questionnaire 
and 107 = last item on questionnaire.   
 
 

Time 2 (Post-Test Questionnaire) 
 

 
 

 
 
Figure 2. Summary of missing data across Time 2 measures 
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Table 2 Overview of Missing Data Per Item at Time 2 (N=454) 

 
Item 

Item 
Numbera 

Missing Valid N 
N Percent 

 GHSQ No-one 106 22 4.8% 432 
 GHSQ Boyfriend/Girlfriend 105 16 3.5% 438 
 GHSQ Doctor/GP 100 16 3.5% 438 
 CSI Item 34 93 15 3.3% 439 
Seeing a Mental Health Professional 107 14 3.1% 440 
CSI Item 22 81 14 3.1% 440 
GHSQ Father 97 13 2.9% 441 

 CSI Item 35 94 13 2.9% 441 
CSI Item 30 89 13 2.9% 441 
CSI Item 28 87 13 2.9% 441 
CSI Item 19 78 13 2.9% 441 
GHSQ Internet 102 12 2.6% 442 
GHSQ Other Relative/Family Member 98 12 2.6% 442 
CSI Item 33 92 12 2.6% 442 

 CSI Item 32 91 12 2.6% 442 
CSI Item 23 82 12 2.6% 442 
ESAS Item 29 55 12 2.6% 442 
GHSQ Mental Health Professional 101 11 2.4% 443 
CSI Item 27 86 11 2.4% 443 
CSI Item 26 85 11 2.4% 443 
CSI Item 20 79 11 2.4% 443 
ESAS Item 15 41 11 2.4% 443 
ESAS Item 9 35 11 2.4% 443 
ESAS Item 3 29 11 2.4% 443 
DASS Item 18 18 11 2.4% 443 
GHSQ Friend 99 10 2.2% 444 
GHSQ Mother 96 10 2.2% 444 
CSI Item 36 95 10 2.2% 444 
CSI Item 31 90 10 2.2% 444 
CSI Item 29 88 10 2.2% 444 
CSI Item 25 84 10 2.2% 444 
CSI Item 21 80 10 2.2% 444 
CSI Item 15 74 10 2.2% 444 
ESAS Item 23 49 10 2.2% 444 
ESAS Item 10 36 10 2.2% 444 
CSI Item 18 77 9 2.0% 445 
CSI Item 17 76 9 2.0% 445 
CSI Item 16 75 9 2.0% 445 
CSI Item 14 73 9 2.0% 445 
ESAS Item 31 57 9 2.0% 445 
ESAS Item 25 51 9 2.0% 445 
ESAS Item 20 46 9 2.0% 445 
GHSQ Teacher / Guidance Counselor 104 8 1.8% 446 
GHSQ Phone Help-Line 103 8 1.8% 446 
CSI Item 24 83 8 1.8% 446 
ESAS Item 30 56 8 1.8% 446 
ESAS Item 27 53 8 1.8% 446 
ESAS Item 22 48 8 1.8% 446 
ESAS Item 21 48 8 1.8% 446 
ESAS Item 7 33 8 1.8% 446 
CSI Item 13 72 7 1.5% 447 
CSI Item 11 70 7 1.5% 447 
CSI Item 10 69 7 1.5% 447 
CSI Item 7 66 7 1.5% 447 
CSI item 6 65 7 1.5% 447 
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Table 2 (cont.) 

 
Item 

Item Numbera Missing Valid N 
N % 

CSI Item 5 64 7 1.5% 447 
ESA Item 32 58 7 1.5% 447 
ESA Item 28 54 7 1.5% 447 
ESA Item 24 50 7 1.5% 447 
ESAS Item 19 45 7 1.5% 447 
ESAS Item 18 44 7 1.5% 447 
ESAS Item 16 42 7 1.5% 447 
ESAS Item 14 40 7 1.5% 447 
ESAS Item 11 37 7 1.5% 447 
ESAS Item 2 38 7 1.5% 447 
DASS Item 14 14 7 1.5% 447 
CSI Item 12 71 6 1.3% 448 
CSI Item 9 68 6 1.3% 448 
CSI Item 8 67 6 1.3% 448 
CSI Item 3 62 6 1.3% 448 
ESAS Item 33 43 6 1.3% 448 
ESAS Item 17 76 6 1.3% 448 
ESAS Item 8 34 6 1.3% 448 
DASS Item 19 19 6 1.3% 448 
DASS Item 13 13 6 1.3% 448 
DASS Item 11 11 6 1.3% 448 
CSI Item 2 61 5 1.1% 449 
CSI Item 1 60 5 1.1% 449 
ESAS Item 26 52 5 1.1% 449 
ESAS Item 6 32 5 1.1% 449 

 ESAS Item 5 31 5 1.1% 449 
ESAS Item 1 27 5 1.1% 449 
WHO5 Item 3 24 5 1.1% 449 
DASS Item 6 6 5 1.1% 449 
CSI Item 4 39 4 0.9% 450 

 ESAS Item 13 39 4 0.9% 450 
WHO5 Item 2 23 4 0.9% 450 
DASS Item 15 15 4 0.9% 450 
DASS Item 3 3 4 0.9% 450 
ESAS Item 12 38 3 0.7% 451 
ESAS Item 4 30 3 0.7% 451 
DASS Item 21 21 3 0.7% 451 
DASS Item 17 17 3 0.7% 451 
DASS Item 16 16 3 0.7% 451 
DASS Item 12 12 3 0.7% 451 

 DASS Item 7 7 3 0.7% 451 
DASS Item 5 5 3 0.7% 451 
DASS Item 20 20 2 0.4% 452 
DASS Item 10 10 2 0.4% 452 
DASS Item 9 9 2 0.4% 452 
DASS Item 8 8 2 0.4% 452 
WHO5 Item 5 26 1 0.2% 453 
WHO5 Item 4 25 1 0.2% 453 
WHO Item 1 22 1 0.2% 453 
DASS Item 4 4 1 0.2% 453 
DASS Item 2 2 1 0.2% 453 

a Number indicating place in which the item appeared on the questionnaire, whereby 1 = first item on questionnaire 
and 107 = last item on questionnaire.   
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Time 3 (Follow-Up Questionnaire) 

 

 
 
 

 

 
 
 

 
 

 

 

 

 

 

Figure 3 Summary of missing data across Time 3 measures 

 
 
Table 3 Overview of Missing Data Per Item at Time 3 (N=430) 
 
Item 

Item 
Number 

Missing Valid N 
N Percent 

Seeing a Mental Health Professional 107 23 5.3% 407 
GHSQ No-one 106 22 5.1% 408 
GHSQ Boyfriend/Girlfriend 105 21 4.9% 409 
GHSQ Father 97 16 3.7% 414 
ESAS Item 31 90 15 3.5% 415 
ESAS Item 30 89 15 3.5% 415 
GHSQ Teacher / Guidance Counselor 104 14 3.3% 416 
GHSQ Doctor/GP 100 14 3.3% 416 
GHSQ Phone Help-Line 103 13 3.0% 417 
GHSQ Mental Health Professional 101 13 3.0% 417 
GHSQ Mother 96 13 3.0% 417 
CSI Item 34 93 13 3.0% 417 
CSI Item 33 92 13 3.0% 417 
ESAS Item 27 53 13 3.0% 417 
ESAS Item 24 50 13 3.0% 417 
ESAS Item 22 48 13 3.0% 417 
GHSQ Friend 99 12 2.8% 418 
GHSQ Other Relative/Family Member 98 12 2.8% 418 
CSI Item 26 85 12 2.8% 418 
CSI Item 22 81 12 2.8% 418 
CSI Item 4 63 12 2.8% 418 
CSI Item 3 62 12 2.8% 418 
ESAS Item 29 55 12 2.8% 418 
ESAS Item 25 51 12 2.8% 418 
!
!
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Table 3 (contd.) 
 
Item 

Item Numbera Missing Valid N 

 N % 
ESAS Item 23 49 12 2.8% 418 
GHSQ Internet 102 11 2.6% 419 
CSI Item 30 89 11 2.6% 419 
CSI Item 23 82 11 2.6% 419 
CSI Item 20 79 11 2.6% 419 
ESAS Item 6 32 11 2.6% 419 
CSI Item 35 94 10 2.3% 420 
CSI Item 31 90 10 2.3% 420 
CSI Item 29 88 10 2.3% 420 
CSI Item 25 84 10 2.3% 420 
CSI Item 24 83 10 2.3% 420 
CSI Item 19 78 10 2.3% 420 
CSI Item 5 64 10 2.3% 420 
ESAS Item 28 54 10 2.3% 420 
ESAS Item 20 46 10 2.3% 420 
CSI Item 28 87 9 2.1% 421 
CSI Item 27 86 9 2.1% 421 
CSI Item 18 77 9 2.1% 421 
CSI Item 13 72 9 2.1% 421 
ESAS Item 32 58 9 2.1% 421 
ESAS Item 21 47 9 2.1% 421 
ESAS Item 16 42 9 2.1% 421 
ESAS Item 15 41 9 2.1% 421 
ESAS Item 7 33 9 2.1% 421 
DASS Item 18 18 9 2.1% 421 
DASS Item 11 11 9 2.1% 421 
CSI Item 36 95 8 1.9% 422 
CSI Item 32 91 8 1.9% 422 
CSI Item 21 80 8 1.9% 422 
CSI Item 16 75 8 1.9% 422 
CSI Item 15 74 8 1.9% 422 
CSI Item 12 71 8 1.9% 422 
CSI Item 11 70 8 1.9% 422 
CSI Item 10 69 8 1.9% 422 
CSI Item 7 66 8 1.9% 422 
ESAS Item 26 52 8 1.9% 422 
ESAS Item 9 35 8 1.9% 422 
ESAS Item 2 28 8 1.9% 422 
DASS Item 13 13 8 1.9% 422 
DASS Item 12 12 8 1.9% 422 
CSI Item 14 73 7 1.6% 423 
CSI Item 6 65 7 1.6% 423 
ESAS Item 33 59 7 1.6% 423 
ESAS Item 17 43 7 1.6% 423 
CSI Item 17 76 6 1.4% 424 
CSI Item 8 67 6 1.4% 424 
CSI Item 2 61 6 1.4% 424 
ESAS Item 19 45 6 1.4% 424 
ESAS Item 18 44 6 1.4% 424 
ESAS Item 14 40 6 1.4% 424 
ESAS Item 8 34 6 1.4% 424 
DASS Item 16 16 6 1.4% 424 
DASS Item 3 3 6 1.4% 424 
CSI Item 9 68 5 1.2% 425 
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Table 3 (contd.) 
 
Item 

Item Numbera Missing Valid N 
N % 

CSI Item 1 60 5 1.2% 425 
ESAS Item 5 31 5 1.2% 425 
ESAS Item 4 30 5 1.2% 425 
WHO5 Item 3 24 5 1.2% 425 
DASS Item 14 14 5 1.2% 425 
ESAS Item 13 13 4 0.9% 426 
ESAS Item 10 10 4 0.9% 426 
DASS Item 19 19 4 0.9% 426 
DASS Item 17 17 4 0.9% 426 
DASS Item 15 15 4 0.9% 426 
DASS Item 10 10 4 0.9% 426 
DASS Item 7 7 4 0.9% 426 
DASS Item 2 2 4 0.9% 426 
ESAS Item 12 38 3 0.7% 427 
ESAS Item 11 37 3 0.7% 427 
ESAS Item 3 29 3 0.7% 427 
ESAS Item 1 27 3 0.7% 427 
WHO5 Item 4 25 3 0.7% 427 
DASS Item 20 20 3 0.7% 427 
DASS Item 6 6 3 0.7% 427 
WHO5 Item 5 5 2 0.5% 428 
WHO5 Item 2 2 2 0.5% 428 
DASS Item 21 21 2 0.5% 428 
DASS Item 9 9 2 0.5% 428 
DASS Item 8 8 2 0.5% 428 
DASS Item 5 5 2 0.5% 428 
WHO5 Item 1 22 1 0.2% 429 
DASS Item 4 4 1 0.2% 429 
DASS Item 1 1 1 0.2% 429 

a Number indicating place in which the item appeared on the questionnaire, whereby 1 = first item on questionnaire 
and 107 = last item on questionnaire.   
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Appendix M: Chi Square Analyses Examining Missingness Across Demographic 
Variables. 

 
Table 1 Chi Square Analyses Examining Dummy Missingness Variable Across Demographic 
Characteristics 
 Missing N (%) Not Missing N (%) Total 

Emotional Self-Awareness Scale  

Gender, χ2(1, N=560)= 4.84, p > .025  

Male 36 (17%) 175 (83%) 211 

Female 37 (11%) 312 (89%) 349 

School DEIS Status, χ2(1, N=560)= 4.47, p > .025 

DEIS  34 (17%) 165 (83%) 199 

Non-DEIS  39 (11%) 322 (89%) 361 

Highest Level of Mothers’ Education, χ2(2, N=482)= 3.62, p > .025 

Junior Cert 7 (10%) 65 (90%) 72 

Leaving Cert 23 (16%) 117 (84%) 140 

College Degree 28 (10%) 242 (90%) 270 

Highest Level of Fathers’ Education, χ2(2, N=444)= 3.77, p > .025 

Junior Cert 12 (14%) 72 (86%) 84 

Leaving Cert 19 (16%) 102 (84%) 121 

College Degree 22 (9%) 217 (91%) 239 

School Gender Mix, χ2(1, N=560)= 4.61, p > .025 

Coeducational 47 (16%) 248 (84%) 295 

Single-Sex 26 (10%) 239 (90%) 265 

School Year, χ2(2, N=560)= 9.17, p < .025 

4th Year 40 (18%) 

[SR = 2.2] 

178 (82%) 218 

5th Year 29 (10%) 259 (90%) 288 

6th Year 4 (7%) 50 (93%) 54 

Ethnicity, χ2(1, N=560)= .585, p > .025 

White 71 (13%) 464 (87%) 535 

Other 2 (8%) 23 (92%) 25 

Nationality, χ2(1, N=560)= .585, p > .025 

Irish 69 (13%) 452 (87%) 521 

Foreign National 4 (10%) 35 (90%) 39 

Currently Seeing a Mental Health Professional, χ2(1, N=525)= 2.31, p > .025 

No 51 (11%) 437 (90%) 488 

Yes 1 (3% 36 (97%) 37 
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Table 1 (contd.) 
 

Coping Strategies Inventory – Engagement 

 

Gender, χ2(1, N=560)= .083, p > .025 

Male 19 (9%) 192 (91%) 211 

Female 34 (10%) 315 (90%) 349 

 

School DEIS Status, χ2(1, N=560)= 4.67, p > .025 

DEIS  26 (13%) 173 (87%) 199 

Non-DEIS  27 (8%) 334 (93%) 361 

 

Highest Level of Mothers’ Education, χ2(2, N=482)= 4.63, p > .025 

Junior Cert 11 (15%) 61 (85%) 72 

Leaving Cert 10 (7%) 130 (93%) 140 

College Degree 21 (8%) 249 (92%) 270 

 

Highest Level of Fathers’ Education, χ2(3, N=444)= 7.26, p = > .025 

Junior Cert 11 (13%) 73 (87%) 84 

Leaving Cert 15 (12%) 106 (88%) 121 

College Degree 13 (5%) 226 (95%) 239 

 

School Gender Mix, χ2(1, N=560)= 1.39, p > .025 

Coeducational  32 (11%) 263 (89%) 295 

Single-Sex 21 (8%) 244 (92%) 265 

 

School Year, χ2(2, N=560)= 5.04, p > .025 

4th Year 28 (13%) 190 (87%) 218 

5th Year 20 9750 268 (93%) 288 

6th Year 5 (9%) 49 (91%) 54 

 

Ethnicity, χ2(1, N=560)= .912, p > .025 

White 52 (10%) 483 (90%) 535 

Other 1 (4%) 24 (96%) 25 

 

Nationality, χ2(1, N=560)= 1.72, p > .025 

Irish 47 (9%) 474 (91%) 521 

Foreign National 6 (15%) 33 (85%) 39 

 

Currently Seeing a Mental Health Professional, χ2(1, N=525)= 2.62, p > .025 

No 23 (5%) 465 (95%) 488 

Yes 4 (11%) 33 (89%) 37 
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Table 1 (contd.) 

Coping Strategies Inventory - Disengagement 
 

Gender, χ2(1, N=560)= 613, p > .025 
Male 21 (10%) 190 (90%) 211 

Female 28 (8%) 321 (92%) 349 

 

School DEIS Status, χ2(1, N=560)= 15.47, p < .001 

DEIS  30 (15%) 

[SR = 3] 

169 (85%) 199 

Non-DEIS  19 (5%) 

[SR = -2.2] 

342 (95%) 361 

 

Highest Level of Mothers’ Education, χ2(2, N=482)= 15.21, p < .001 
Junior Cert 14 (19%) 

[SR = 3.3] 

58 (81%) 72 

Leaving Cert 12 (9%) 128 (91%) 140 

College Degree 14 (5%) 256 (95%) 270 

 

Highest Level of Fathers’ Education, χ2(2, N=444)= 5.68, p > .025 
Junior Cert 10 (12%) 74 (88%) 84 

Leaving Cert 14 (12%) 107 (88%) 121 

College Degree 13 (5%) 226 (95%) 239 

School Gender Mix, χ2(1, N=560)= 4.64, p > .025 
Coeducational 33 (11%) 262 (89%) 295 

Single-Sex 16 (6%) 249 (94%) 265 

 

School Year, χ2(2, N=560)= 11.50, p < .025 
4th Year 30 (14%) 

[SR = 2.5] 

188 (86%) 218 

5th Year 17 (6%) 271 (94%) 288 

6th Year 2 (4%) 52 (96%) 54 

Ethnicity, χ2(X, N=560)= .346, p >.025 

White 46 (9%) 489 (91%) 535 

Other 3 (12%) 22 (88%) 25 

Nationality, χ2(1, N=560)=4.44, p > .025 

Irish 42 (8%) 479 (92%) 521 

Foreign National 7 (18%) 32 (82%) 39 

 

Currently Seeing a Mental Health Professional, χ2(1, N=525)= 1.74, p > .025 
No 22 (5%) 466 (96%) 488 

Yes 0 (0%) 37 (100%) 37 
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Table 1 (contd.) 

 
Depression, Anxiety and Stress Scale 

 

Gender, χ2(1, N=560)= 010, p > .025 

Male 32 (15%) 179 (85%) 211 

Female 54 (16%) 295 (85%) 349 

 

School DEIS Status, χ2(1, N=560)= .709, p > .025 

DEIS  34 (17%) 165 (83%) 199 

Non-DEIS  52 (14%) 309 (86%) 361 

 

Highest Level of Mothers’ Education, χ2(2, N=483)= .136, p > .025 

Junior Cert 11 (15%) 61 (85%) 72 

Leaving Cert 19 (14%) 121 (86%) 140 

College Degree 37 (14%) 233 (86%) 270 

 

Highest Level of Fathers’ Education, χ2(2, N=444)= .545, p > .025 

Junior Cert 14 (17%) 70 (83%) 84 

Leaving Cert 16 (13%) 105 (87%) 121 

College Degree 33 (14%) 206 (86%) 239 

 

School Gender Mix, χ2(1, N=560)= 1.55, p > .025 

Coeducational 40 (14%) 255 (86%) 295 

Single-Sex 46 (17%) 219 (83%) 265 

 

School Year, χ2(2, N=560)= .369, p > .025 
4th Year 36 (17%) 182 (84%) 218 

5th Year 42 (15%) 246 (85%) 288 

6th Year 8 (15%) 46 (85%) 54 

 

Ethnicity, χ2(1, N=560)= .008, p > .025 
White 82 (15%) 453 (85%) 535 

Other 4 (16%) 21 (84%) 25 

 

Nationality, χ2(1, N=560)= .217, p > .025 
Irish 79 (15%) 442 (85%) 521 

Foreign National 7 (18%) 32 (82%) 39 

 

Currently Seeing a Mental Health Professional, χ2(1, N=525)= 0.76, p > .025 

No 71 (15%) 417 (86%) 488 

Yes 6 (16%) 31 (84%) 37 
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Table 1 (contd.) 
 

WHO5 Well-Being Index 

 

Gender, χ2(1, N=560)= .290, p > .025 
Male 5 (2%) 206 (98%) 211 

Female 11 (3%) 338 (97%) 349 

 

School DEIS Status, χ2(1, N=560)= .028, p > .025 
DEIS  6 (3%) 193 (97%) 199 

Non-DEIS  10 (3%) 351 (97%) 361 

 

Highest Level of Mothers’ Education, χ2(2, N=482)= .027, p > .025 
Junior Cert 2 (3%) 70 (97%) 72 

Leaving Cert 4 (3%) 136 (97%) 140 

College Degree 7 (3%) 263 (97%) 260 

 

Highest Level of Fathers’ Education, χ2(2, N=444)= .227, p > .025 
Junior Cert 2 (2%) 82 (98%) 84 

Leaving Cert 3 (3%) 118 (98%) 121 

College Degree 8 (3%) 231 (97%) 239 

 

School Gender Mix, χ2(1, N=560)= 1.52, p > .025 

Coeducational 6 (2%) 289 (98%) 295 

Single-Sex 10 (4%) 255 (96%) 265 

 

School Year, χ2(2, N=560)= 7.19, p > .025 

4th Year 10 (5%) 208 (95%) 218 

5th Year 3 (1%) 285 (99%) 288 

6th Year 3 (6%) 51 (94%) 54 

 

Ethnicity, χ2(1, N=560)= .123, p > .025 
White 15 (3%) 520 (97%) 535 

Other 1 (4%) 24 (96%) 25 

 

Nationality, χ2(1, N=560)= 1.23, p > .025 

Irish 16 (3%) 505 (96%) 521 

Foreign National 0 (0%) 39 (100%) 39 

 

Currently Seeing a Mental Health Professional, χ2(1, N=525)= .031, p > .025 
No 11 (2%) 477 (98%) 488 

Yes 1 (3%) 36 (97%) 37 
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Table 1 (contd.) 

General Help-Seeking Questionnaire 
 

Gender, χ2(1, N=560)= .634, p > .025 
Male 29 (14%) 182 (86%) 211 

Female 40 (12%) 309 (89%) 349 

 

School DEIS Status, χ2(1, N=560)= 4.04, p > .025 
DEIS  32 (16%) 167 (84%) 199 

Non-DEIS  37 (10%) 324 (90%) 361 

 

Highest Level of Mothers’ Education, χ2(2, N=482)= 6.37, p > .025 
Junior Cert 15 (21%) 57 (79%) 72 

Leaving Cert 16 (11%) 124 (89%) 140 

College Degree 27 (10%) 243 (90%) 260 

 

Highest Level of Fathers’ Education, χ2(2, N=444)= .769, p > .025 
Junior Cert 10 (12%) 74 (88%) 84 

Leaving Cert 15 (12%) 106 (88%) 121 

College Degree 23 (10%) 216 (90%) 239 

 

School Gender Mix, χ2(1, N=560)= .909, p > .025 
Coeducational 40 (14%) 255 (86%) 295 

Single-Sex 29 (11%) 236 (89%) 265 

 

School Year, χ2(3, N=560)= 13.09, p < .025 
4th Year 39 (18%) 

[SR = 2.3] 

179 (82%) 218 

5th Year 29 (10%) 259 (90%) 288 

6th Year 1 (2%) 

[SR = -2.2] 

53 (98%) 54 

 

Ethnicity, χ2(1, N=560)= 11.33, p > .025 
White 67 (13%) 468 (88%) 535 

Other 2 (8%) 23 (92%) 25 

 

Nationality, χ2(1, N=560)= .010, p > .025 
Irish 64 (12%) 457 (88%) 521 

Foreign National 5 (13%) 34 (87%) 39 

 

Currently Seeing a Mental Health Professional, χ2(1, N=525)= 1.97, p > .025 
No 35 (7%) 453 (93%) 488 

Yes 5 (14%) 32 (87%) 37 

Note. Due to rounding in some cases percentages may not add up to exactly to 100%. The rough false discovery rate 
correction (Benjamini & Hochberg, 1995)  was used whereby the significance value was set at .025 using the formula 
[(n+1)/2n] x (.05), where n is the number of tests. 
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Appendix N: Descriptive Statistics for Study Outcomes and Intercorrelations Between Study Variables 

 

Table 1 

Descriptive Statistics for Study Outcome Measures - Overall Sample (N=560)  

 T1  T2  T3  Skewness  Kurtosis  Cronbach’s α 
 N M (SD)  N M (SD)  N M (SD)  T1 T2 T3  T1 T2 T3  T1 T2 T3 

ESAS Total 487 30.66 (7.48)  389 30.38 (7.70)  373 30.51 (7.87)  0.05 -0.05 -0.09  -0.02 0.37 1.10  .77 .81 .82 

ESAS Recognition 526 9.84 (2.91)  431 9.61 (3.03)  403 9.84 (2.95)  -0.01 0.11 -0.08  -0.17 0.22 0.57  .42 .51 .48 

ESAS Identification 534 10.62 (3.41)  422 10.75 (3.29)  411 10.85 (3.22)  -0.04 -0.06 -0.16  -0.08 -0.07 0.52  .52 .54 .50 
ESAS Contextualisation 518 10.11 (2.71)  423 9.96 (2.57)  401 9.90 (2.83)  -0.09 0.11 0.14  -0.17 0.27 0.83  .59 .59 .68 
CSI Problem Solving 523 11.67 (3.28)  431 11.53 (3.24)  417 11.96 (3.16)  0.29 0.12 0.02  -0.07 -0.21 0.17  .73 .73 .73 
CSI Cognitive Restructuring 524 12.96 (3.36)  436 12.57 (3.34)  413 13.05 (3.31)  -0.11 0.05 -0.10  -0.23 -0.12 -0.16  .78 .79 .78 
CSI Express Emotions 527 10.88 (3.59)  434 10.89 (3.62)  410 11.52 (3.49)  0.26 0.23 0.14  -0.06 -0.24 -0.30  .81 .83 .81 
CSI Social Contact 524 11.22 (4.50)  435 11.26 (4.47)  409 11.79 (4.54)  0.18 0.20 -0.01  -0.92 -0.87 -0.82  .90 .91 .92 

CSI Problem Avoidance 525 12.18 (3.13)  429 12.11 (3.02)  414 12.15 (2.92)  -0.05 0.08 0.08  -0.20 -0.12 -0.07  .61 .61 .58 
CSI Wishful Thinking 523 13.05 (3.69)  434 12.62 (3.98)  413 12.80 (3.80)  -0.07 0.03 -0.05  -0.54 -0.77 -0.49  .73 .79 .77 
CSI Self Criticism 522 11.57 (3.93)  431 11.34 (4.10)  411 11.32 (3.88)  0.18 0.18 0.18  -0.63 -0.57 -0.49  .79 .85 .82 
CSI Social Withdrawal 527 10.83 (4.15)  432 10.75 (3.88)  414 10.96 (4.03)  0.30 0.28 0.38  -0.70 -0.41 -0.50  .85 .82 .84 
CSI PF Engagement 518 24.63 (5.98)  426 24.08 (5.94)  408 24.99 (5.89)  -0.02 0.01 -0.10  0.01 -0.02 0.30  .84 .84 .84 

CSI EF Engagement 520 22.04 (7.26)  426 22.18 (7.31)  399 23.26 (7.34)  0.16 0.23 0.06  -0.52 -0.42 -0.45  .81 .82 .83 
CSI PF Disengagement 518 25.22 (5.64)  422 24.74 (6.25)  405 24.98 (5.88)  -0.21 0.04 -0.08  -0.41 -0.44 -0.31  .73 .81 .78 

CSI EF Disengagement 520 22.41 (7.15)  422 22.09 (7.02)  406 22.27 (6.82)  0.27 0.25 0.25  -0.55 -0.38 -0.30  .86 .87 .86 
CSI Engagement 507 46.66 (11.14)  414 46.26 (11.15)  387 48.26 (11.26)  0.20 0.08 -0.08  -0.07 -0.08 0.06  .88 .89 .90 

CSI Disengagement 511 47.53 (11.33)  410 46.96 (11.97)  392 47.16 (11.29)  0.06 0.10 0.04  -0.50 -0.31 -0.19  .87 .89 .88 
DASS Total 474 31.60 (23.83)  400 31.22 (24.02)  382 30.86 (25.52)  0.95 0.93 0.98  0.33 0.26 0.54  .93 .94 .95 
DASS Depression 526 10.12 (9.45)  434 10.09 (9.67)  408 10.20 (9.73)  1.17 1.10 1.11  0.73 0.47 0.74  .88 .90 .90 

DASS Anxiety 535 9.12 (8.33)  435 8.93 (8.29)  419 9.10 (8.67)  1.05 1.13 1.02  0.46 0.72 0.32  .81 .83 .84 
DASS Stress 510 12.61 (8.63)  425 12.76 (8.64)  404 12.32 (9.47)  0.63 0.68 0.74  -0.31 0.05 0.00  .81 .84 .87 
WHO-5 544 12.35 (5.34)  446 12.73 (5.43)  421 13.08 (5.45)  0.04 -0.02 -0.02  -0.74 -0.71 -0.61  .85 .87 .87 
GHSQ 491 24.22 (6.06)  419 24.17 (5.87)  391 24.94 (6.20)  0.08 0.01 -0.04  -0.17 -0.03 -0.37  .67 .65 .69 
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Table 2 

Descriptive Statistics for Study Outcome Measures – Intention to Treat Group (N=385)

 T1  T2  T3  Skewness  Kurtosis  Cronbach’s α 
 N M (SD)  N M (SD)  N M SD  T1 T2 T3  T1 T2 T3  T1 T2 T3 
ESAS Total 332 31.17 (7.34)  268 30.93 (7.85)  266 31.13 (7.27)  0.16 0.03 0.08  0.05 0.43 1.14  .76 .81 .79 

ESAS Recognition 361 9.92 (2.85)  301 9.73 (3.15)  287 9.96 (2.89)  0.11 0.16 0.09  -0.18 0.19 0.69  .40 .55 .46 
ESAS Identification 366 10.89 (3.37)  294 11.09 (3.30)  296 11.11 (2.98)  -0.04 -0.02 -0.30  0.07 -0.26 0.78  .51 .52 .41 
ESAS Contextualisation 353 10.22 (2.72)  294 10.07 (2.64)  285 10.07 (2.66)  0.14 0.13 0.33  -0.02 0.35 0.71  .59 .61 .62 
CSI Problem Solving 356 11.85 (3.27)  299 11.67 (3.13)  297 12.20 (3.05)  0.32 0.08 0.06  -0.03 -0.20 0.33  .73 .70 .71 
CSI Cognitive Restructuring 357 13.09 (3.31)  301 12.71 (3.25)  294 13.23 (3.22)  -0.02 0.09 -0.09  -0.39 -0.12 -0.17  .79 .75 .76 
CSI Express Emotions 358 10.84 (3.47)  300 10.84 (3.56)  294 11.55 (3.37)  0.35 0.21 0.09  0.19 -0.16 -0.21  .78 .82 .79 
CSI Social Contact 355 11.14 (4.41)  302 11.35 (4.53)  294 11.74 (4.48)  0.18 0.13 -0.01  -0.93 -0.90 -0.77  .90 .91 .92 
CSI Problem Avoidance 355 12.03 (3.16)  298 12.17 (3.07)  296 12.20 (2.95)  0.07 0.05 0.15  -0.17 -0.11 -0.04  .62 .63 .59 
CSI Wishful Thinking 354 12.75 (3.62)  300 12.43 (4.00)  296 12.65 (3.75)  -0.04 0.08 0.08  -0.36 -0.71 -0.54  .73 .80 .76 
CSI Self Criticism 355 11.10 (3.88)  300 11.04 (4.24)  294 11.01 (3.82)  0.37 0.28 0.26  -0.42 -0.57 -0.45  .80 .87 .81 
CSI Social Withdrawal 357 10.59 (4.05)  301 10.59 (3.85)  296 10.75 (3.90)  0.40 0.38 0.47  -0.53 -0.18 -0.35  .84 .82 .84 
CSI PF Engagement 353 24.93 (5.90)  294 24.39 (5.69)  290 25.43 (5.69)  0.03 0.01 -0.09  -0.07 -0.08 0.39  .84 .82 .83 
CSI EF Engagement 353 21.93 (7.02)  294 22.25 (7.36)  287 23.24 (7.10)  0.19 0.17 0.04  -0.45 -0.41 -0.35  .81 .83 .83 

CSI PF Disengagement 350 24.74 (5.51)  291 24.59 (6.41)  291 24.88 (5.81)  -0.13 0.06 0.09  -0.20 -0.39 -0.32  .72 .83 .77 

CSI EF Disengagement 354 21.69 (6.99)  293 21.58 (7.14)  289 21.76 (6.66)  0.44 0.38 0.35  -0.17 -0.20 -0.08  .86 .88 .85 
CSI Engagement 346 46.88 (10.79)  284 46.68 (10.88)  277 48.68 (10.74)  0.22 0.06 -0.05  0.15 0.24 0.14  .88 .88 .89 
CSI Disengagement 346 46.32 (10.82)  283 46.25 (12.17)  279 46.52 (10.87)  0.20 0.19 0.17  -0.07 -0.11 0.01  .85 .90 .86 
DASS Total 323 29.41 (22.85)  276 29.04 (23.93)  273 28.31 (24.75)  1.07 1.09 1.18  0.57 0.58 1.14  .92 .94 .95 
DASS Depression 364 9.48 (8.92)  303 9.61 (9.68)  294 9.29 (9.32)  1.21 1.20 1.26  0.88 0.77 1.25  .86 .90 .89 
DASS Anxiety  365 8.48 (8.12)  306 8.17 (8.02)  298 8.33 (8.53)  1.16 1.32 1.23  0.57 1.28 0.91  .81 .82 .84 
DASS Stress 352 11.65 (8.37)  296 11.95 (8.56)  289 11.40 (9.17)  0.79 0.80 0.89  0.10 0.19 0.36  .81 .83 .86 
WHO-5 376 12.59 (5.21)  312 12.99 (5.32)  302 13.52 (5.24)  0.04 -0.06 -0.04  -0.72 -0.70 -0.52  .85 .86 .86 
GHSQ 331 24.31 (6.19)  293 24.40 (5.94)  280 25.0 (6.180  0.11 -0.04 -0.15  -0.16 0.05 -0.29  .70 .66 .69 
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Table 3 

Descriptive Statistics for Study Outcome Measures – Per Protocol Group (N=132) 

 T1  T2  T3  Skewness Kurtosis Cronbach’s α 
 N M (SD)  N M (SD)  N M (SD)  T1 T2 T3  T1 T2 T3  T1 T2 T3 
ESAS Total 133 30.28 (7.33)  96 29.94 (8.99)  92 31.28 (8.0)  0.12 0.00 0.08  -0.36 0.58 1.54  .74 .85 .80 

ESAS Recognition 122 9.86 (2.74)  105 9.56 (3.31)  98 10.24 (2.92)  0.04 -0.19 0.28  -0.49 0.22 0.04  .35 .57 .40 
ESAS Identification 125 10.24 (3.55)  109 10.61 (3.68)  98 10.82 (3.47)  -0.12 0.16 -0.31  -0.16 -0.58 0.93  .52 .57 .52 
ESAS Contextualisation 119 9.97 (2.65)  105 9.92 (2.91)  97 10.24 (2.68)  0.05 -0.07 0.32  -0.28 0.77 1.84  .53 .65 .60 
CSI Problem Solving 127 11.61 (3.51)  109 11.40 (3.30)  98 12.05 (3.26)  0.55 0.03 0.18  0.08 -0.22 -0.04  .75 .70 .74 
CSI Cognitive Restructuring 127 13.12 (3.54)  111 12.43 (3.37)  98 13.23 (3.40)  0.09 0.29 -0.25  -0.48 -0.37 -0.23  .81 .73 .80 
CSI Express Emotions 126 10.72 (3.70)  108 10.55 (3.70)  101 11.69 (3.67)  0.47 0.30 0.12  0.09 -0.04 -0.29  .82 .81 .82 
CSI Social Contact 125 11.50 (4.50)  111 11.53 (4.65)  101 12.30 (4.83)  0.10 0.08 -0.23  -1.07 -1.10 -0.99  .89 .92 .93 
CSI Problem Avoidance 124 12.40 (3.37)  110 12.05 (3.44)  102 12.11 (3.03)  0.04 -0.01 -0.09  -0.31 -0.41 -0.08  .63 .69 .59 
CSI Wishful Thinking 125 13.14 (3.88)  110 12.58 (4.18)  101 12.51 (4.03)  -0.24 0.08 0.06  -0.44 -0.98 -0.84  .78 .81 .80 
CSI Self Criticism 127 11.71 (4.39)  108 11.28 (4.66)  100 11.19 (4.08)  0.17 0.14 0.31  -0.79 -0.95 -0.57  .84 .90 .84 
CSI Social Withdrawal 127 11.09 (4.25)  111 10.93 (4.04)  101 11.07 (4.07)  0.27 0.39 0.32  -0.83 -0.11 -0.48  .85 .82 .86 
CSI PF Engagement 127 24.72 (6.35)  109 23.80 (5.92)  95 25.22 (6.16)  0.28 0.10 -0.16  -0.17 -0.24 0.18  .85 .81 .86 
CSI EF Engagement 124 22.20 (7.38)  107 22.14 (7.77)  100 23.86 (7.79)  0.22 0.16 -0.09  -0.65 -0.53 -0.54  .80 .84 .85 
CSI PF Disengagement 122 25.51 (5.84)  108 24.69 (6.85)  101 24.58 (6.09)  -0.33 -0.02 -0.06  -0.27 -0.64 -0.37  .73 .84 .79 
CSI EF Disengagement 127 22.80 (7.49)  107 22.22 (7.77)  99 22.17 (7.02)  0.27 0.36 0.24  -0.46 -0.38 -0.29  .86 .89 .87 
CSI Engagement 124 47.07 (11.93)  106 46.04 (11.80)  94 49.16 (12.40)  0.30 0.02 -0.12  -0.05 0.02 -0.11  .90 .90 .92 
CSI Disengagement 122 48.21 (11.80)  105 47.13 (13.07)  99 46.63 (11.65)  0.01 0.06 0.04  -0.44 -0.24 -0.02  .87 .91 .88 
DASS Total 112 32.64 (24.14)  95 31.64 (26.12)  88 31.84 (28.70)  0.77 1.04 1.13  -0.21 0.24 0.79  .93 .95 .96 
DASS Depression 125 10.83 (9.93)  110 10.67 (10.27)  96 9.77 (10.69)  1.03 1.09 1.38  0.02 0.49 1.35  .88 .90 .92 
DASS Anxiety  125 9.49 (8.55)  106 8.64 (8.47)  97 9.84 (9.59)  0.92 1.50 1.14  -0.19 2.04 0.50  .83 .83 .86 
DASS Stress 121 12.73 (8.14)  110 12.75 (8.81)  95 12.42 (10.00)  0.36 0.81 0.91  -0.61 0.11 0.28  .79 .83 .87 
WHO-5 128 12.36 (5.35)  128 12.82 (5.67)  100 13.48 (5.77)  0.14 0.13 0.14  -0.70 -0.75 -0.89  .85 .87 .88 
GHSQ 118 24.74 (6.09)  106 25.05 (6.0)  97 25.28 (6.12)  0.00 -0.04 -0.21  -0.16 0.37 0.11  .68 .68 .65 
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Table 4 

Descriptive Statistics for Study Outcome Measures – Control Group (N=175) 

 

 

 

 T1  T2  T3  Skewness  Kurtosis  Cronbach’s α 
 N M (SD)  N M (SD)  N M (SD)  T1 T2 T3  T1 T2 T3  T1 T2 T3 
ESAS Total 155 29.57 (7.68)  121 29.14 (7.22)  107 28.98 (9.05)  -0.11 -0.38 -0.14  -0.28 -0.09 0.67  .78 .79 .87 

ESAS Recognition 165 9.65 (3.03)  131 9.33 (2.72)  116 9.53 (3.08)  -0.21 -0.16 -0.42  -0.22 -0.02 0.17  .49 .39 .52 
ESAS Identification 168 10.03 (3.42)  128 9.97 (3.16)  115 10.18 (3.70)  -0.03 -0.21 0.22  -0.35 0.33 0.26  .51 .54 .64 
ESAS Contextualisation 165 9.87 (2.67)  129 9.71 (2.40)  117 9.48 (3.17)  -0.03 -0.04 -0.02  -0.56 -0.13 0.72  .59 .54 .77 
CSI Problem Solving 167 11.28 (3.27)  132 11.20 (3.45)  120 11.36 (3.36)  0.22 0.24 0.05  -0.17 -0.18 -0.14  .71 .78 .76 
CSI Cognitive Restructuring 167 12.69 (3.47)  135 12.24 (3.54)  119 12.59 (3.48)  -0.28 0.03 -0.07  -0.04 -0.17 -0.17  .78 .85 .81 
CSI Express Emotions 169 10.97 (3.83)  134 10.99 (3.76)  116 11.45 (3.80)  0.10 0.28 0.23  -0.45 -0.38 -0.49  .85 .84 .85 
CSI Social Contact 169 11.40 (4.69)  133 11.06 (4.34)  115 11.92 (4.70)  0.15 0.38 -0.01  -0.93 -0.76 -0.92  .91 .91 .93 
CSI Problem Avoidance 170 12.50 (3.06)  131 11.98 (2.89)  118 12.02 (2.88)  -0.31 0.17 -0.13  -0.08 -0.11 -0.18  .58 .55 .57 
CSI Wishful Thinking 169 13.68 (3.74)  134 13.04 (3.92)  117 13.19 (3.91)  -0.15 -0.06 -0.38  -0.83 -0.85 -0.21  .71 .78 .79 
CSI Self Criticism 167 12.58 (3.85)  131 12.04 (3.68)  117 12.09 (3.91)  -0.21 0.04 -0.01  -0.57 -0.51 -0.40  .76 .78 .85 
CSI Social Withdrawal 170 11.35 (4.33)  131 11.13 (3.93)  118 11.51 (4.33)  0.10 0.08 0.16  -0.90 -0.79 -0.74  .85 .82 .86 
CSI PF Engagement 165 23.97 (6.13)  132 23.39 (6.45)  118 23.90 (6.26)  -0.10 0.09 -0.03  0.13 0.01 0.14  .90 .91 .92 
CSI EF Engagement 167 22.27 (7.75)  132 22.02 (7.22)  112 23.30 (7.97)  0.10 0.37 0.08  -0.66 -0.40 -0.66  .88 .88 .90 
CSI PF Disengagement 168 26.22 (5.79)  131 25.08 (5.89)  114 25.21 (6.05)  -0.42 0.02 -0.48  -0.59 -0.64 -0.18  .84 .88 .86 
CSI EF Disengagement 166 23.93 (7.27)  129 23.26 (6.630  117 23.52 (7.08)  -0.09 -0.01 0.01  -0.92 -0.60 -0.55  .80 .80 .84 
CSI Engagement 161 46.19 (11.88)  130 45.35 (11.710  110 47.19 (12.48)  0.19 0.15 -0.06  -0.42 -0.58 -0.16  .74 .77 .79 
CSI Disengagement 165 50.08 (11.96)  127 48.53 (11.40)  113 48.76 (12.17)  -0.27 -0.08 -0.27  -0.86 -0.77 -0.35  .86 .84 .87 
DASS Total 151 36.29 (25.23)  124 36.06 (23.62)  109 37.27 (26.40)  0.73 0.67 0.61  0.02 -0.03 -0.17  .93 .93 .95 
DASS Depression 162 11.54 (10.44)  131 11.19 (9.58)  114 12.54 (10.40)  1.02 0.91 0.80  0.28 -0.04 0.02  .90 .89 .91 
DASS Anxiety  170 10.51 (8.62)  129 10.74 (8.66)  121 11.01 (8.75)  0.86 0.78 0.63  0.39 0.02 -0.49  .82 .83 .83 
DASS Stress 157 14.76 (8.84)  129 14.62 (8.58)  115 14.64 (9.85)  0.31 0.49 0.42  -0.73 0.04 -0.42  .81 .84 .87 
WHO-5 168 11.82 (5.60)  134 12.12 (5.66)  119 11.96 (5.83)  0.06 0.08 0.14  -0.80 -0.71 -0.75  .87 .89 .89 
GHSQ 160 24.04 (5.81)  126 23.64 (5.69)  111 24.79 (6.28)  0.01 0.11 0.24  -0.21 -0.16 -0.48  .63 .62 .69 
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Table 5 

Intercorrelations Between Study Variables 

 1.  2.  3.  4.  5.  6.  7.  8.  9.  10.  11.  
1. ESAS Total 1           
2. ESAS Recognition .82** 1          
3. ESAS Identification .87* .44** 1         
4. ESAS Contextualisation .65** .64** .48** 1        
5. CSI Problem Solving .44** .34** .401* .39** 1       
6. CSI Cognitive Restructuring .43** .33** .40** .39** .62** 1      
7. CSI Express Emotions .26** .31** .16** .35** .37** .33** 1     
8. CSI Social Contact .27** .28** .18** .30** .29** .30** .61** 1    
9. CSI Problem Avoidance -.23** -.19** -.20** -.22** -.07 .12* -.18** -.23** 1   
10. CSI Wishful Thinking -.33** -.14* -.40** -.18** -.21** -.15* -.08 -.08 .36** 1  
11. CSI Self Criticism -.27** -.05 -.38** -.07 -.05 -.14* -.01 -.03 .26** .58** 1 
12. CSI Social Withdrawal -.36** -.10 -.49** -.16* -.25** -.33** -.14* -.26** .28** .48** .56* 
13. CSI PF Engagement .48** .37** .45** .43** .90** .90** .39** .33** .03 -.20** -.11* 
14. CSI EF Engagement .30** .33** .19** .36** .37** .35** .87** .92** -.23** -.09 -.02 
15. CSI PF Disengagement -.35** -.21** -.38** -.25** -.17** -.03 .15* -.18** .79** .86** .52** 
16. CSI EF Disengagement -.36** -.08 -.50** -.13* -.18** -.27** -.08 -.17** .31** .60** .88** 
17. CSI Engagement .45** .41** .36** .47** .72** .72** .78** .78** -.13* -.16** -.07 
18. CSI Disengagement -.40** -.16* -.50** -.20** -.19** -.18** -.12* -.19** .59** .80** .81** 
19. DASS Total -.45** -.19** -.56** -.30** -.30** -.38** -.07 -.09 .15** .47** .54** 
20. DASS Depression -.41** -.18** -.49** -.24** -.33** -.40** -.15* -.15* .18** .45** .51** 
21. DASS Anxiety  -.34** -.10 -.46** -.16** -.22** -.26** -.02 -.06 .13* .41** .45** 
22. DASS Stress -.41** -.17** -.50** -.20** -.22** -.31** .02 -.02 .13* .39** .46** 
23. WHO-5 .51** .30** .54** .28** .42** .49** .15* .20** -.08 -.32** -.34** 
24. GHSQ .18** .13* .17** .23** .30** .26** .36** .51** -.19** -.07 -.04 
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Table 5 (contd.)  
!
! 12.  13.  14.  15.  

 
16.  17.  18.  19.  20. 21.  22.  23. 45.  

12. CSI Social Withdrawal 1             
14. CSI PF Engagement -.33** 1            
15. CSI EF Engagement -.23** .40** 1           
16. CSI PF Disengagement .47** -.11* -.18** 1          
17. CSI EF Disengagement .89** -.25** -.14* .56** 1         
18. CSI Engagement -.32** .80** .87** -.17** -.22** 1        
19. CSI Disengagement .79** -.21** -.17** .85** .91** -.22** 1       
20. DASS Total .59** -.38** -.10 .39** .64** -.27** .61** 1      
21. DASS Depression .58** -.42** -.17** .40** .62** -.34** .58** .90** 1     
22. DASS Anxiety  .46** -.27** -.06 .34** .52** -.18** .50** .88** .67** 1    
23. DASS Stress .52** -.30** -.01 .33** .56** -.16* .53** .90** .71** .70** 1   
24. WHO-5 -.45** .51** .20** -.25** -.46** .41** -.41** -.61** -.60** -.43** -.56** 1  
25. GHSQ -.23** .31** .50** -.15* -.15* .50** -.16** -.10 -.18** -.08 -.04 .19** 1 
Note. Alpha set at .025 in line with rough false discovery rate correction.  
* significant at the .025 level **significant at the .001 level 
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Appendix O: Sample Quotes from Participants Pertaining to Positive and Negative Aspects of the Intervention 

 

Table 1 Sample Responses from Participants from Each Theme Identified   

Aspects of the app participants liked / reasons they or other young people would use it in future or recommend it to a friend. 
Theme  Example 
1. Quick and Easy to Use  
 

“I thought it was quick and easy to use” 
“It was easy to complete each survey and not confusing like most other surveys on apps and its easy to understand each question” 
“That it’s quick – only takes a few minutes” 
 

2. Attractive Layout  “I liked the layout of the app” 
“I thought the app was well designed. It is very user friendly and I enjoy using it” 
“It was very well represented” 

3. Mood Rating  
(a) Generally helpful  
 

“I also liked the chart that monitored your mood it was very helpful” 
“I liked how it logged my feelings for that day and you could see my mood on the chart” 
“It’s what I found most useful and that was the mood history sections” 
 

(b) Increase emotional self-awareness  
 

“It was a good way to see where you are emotionally and why you are feeling that way” 
“It makes you really think about how you feel and help you reflect on why you feel the way you do 
“Helped me understand / reflect on my emotions” 
 

(c) Useful as alternate emotional outlet  “It was a place where you could put down your feelings without having to say it to a person. Someone mightn’t feel comfortable 
talking to a person about it so it’s a way around that” 
“The way you can tell what you’re feeling it’s like talking to someone” 
“Allowed me somewhere to express my emotions” 
 

4. Information on App was Helpful  
 

“It gave you helpful tips on how to cope with your problems” 
“If you’re feeling down it gives you lots of help like phone numbers for people to talk to and advice on what to do”  
“Some of the ideas and advice given were good and I think would be helpful for someone in a bad place. I also thought the resources 
archive of websites was good.” 
 

5. Notifications Were Useful  
 

“The reminder reminded me to use it sometimes 
“That it sent me notifications” 
“It reminds you to rate your mood” 
 

!
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Table 1 (contd.) 
Theme  Example 
6. Uniqueness of App  N/A 

 
7. Privacy / Anonymity “I liked how it needs a password to enter” 

“It was able to be private and you could write down how you really felt. It is good it had a password” 
“You have a password for every time you go into it so only you can see it” 
 

Aspects of the app participants didn’t like / recommendations for changes 
Theme Example 
1. Content Issues  
(a) Needs more Information  “Did not offer enough advice” 

“There was a lot of repetition in the advice given” 
“Offer a bit more guidance / information” 
 

(b) Needs less information   
 

“There is too much reading” 

(c) More personalised information  
 

“The advice it gave didn’t apply to how I felt all the time” 
“I thought that the tips that appear on screen after you submit a rating were pointless as they have no connection to the rating you 
submitted – they are just randomly selected” 
“I would make the advice more determined on my feelings” 
 

(d) Information was not useful  
 

“It doesn’t give good advice” 
“None of the advice helped certain situations” 
 

2. App Was Not Helpful / Did Not Make User 
Feel Better  

“It didn’t help me relieve stress etc.” 
“It didn’t help at all. I don’t see the purpose of it” 
“I did not find CopeSmart particularly useful” 

3. Mood Rating Issues  
 (a) Needs more moods to rate / more mood-
related questions 

“Give more feelings to rate” 
 “It only has a few feelings to choose from. Most people have more than 5 feelings” 
“Add more questions to record your feelings like events that happened so you can analyse your feelings better” 
 

(b) Mood charts were confusing  
 

“I didn’t like how there was one graph to show all your emotions over the weeks because it was hard to read and see how you were 
feeling on a particular day” 
“The graph on your mood history was difficult to read” 
“The mood history is a bit difficult to understand” 
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Table 1 (cont.) 
Theme  Example 
(c) Should have option to input text  
 

“Maybe a day to day diary to write about moods” 
“I would let a person be able to write a diary entry and then the mood” 
“I would have more feelings and have the person write why they are feeling each one” 
 

4. Password Entry is Annoying  
 

“That you don’t have to log in when you open it” 
“I didn’t like that I had to log in every time I wanted to use it” 
“Code is hard to remember … make an easier code” 
 

5. Interface / Layout Issues  
 

“The layout, it’s very bland” 
“More visual. The app needs to be fun to use and modern” 
“Maybe add some images to the app” 

6. Engagement Issues  

(a) ‘Boring’ – Needs more activities  
 

“Add some more interactive features to the app” 
“Make it more interesting/interactive. Include links to helpful videos / video stories” 
“It would be good if there was a quiz of what or what not to do when you’re stressed and gives advice to go with it” 
 

(b) Uninterested / do not need app  
 

“I didn’t really use it as I didn’t feel the need to” 
“Didn’t find a need for it” 
 

(c) Too time consuming “Hard to find time to use” 
“Time consuming” 
“It took too much time” 
 

7. Technical fixes  “When it asked did you have a problem and if you said you had no problems it still then asked how you dealt with them” 
“I didn’t like how whenever I rated my mood and then clicked ‘I did not have any problems’ the ‘how did you deal with your 
problems’ thing came up anyway” 
“The reminders stopped coming in after about 3 weeks” 
 

8. Reminder notifications were annoying “It notifies you way too much” 
“The reminder, it comes up far too often” 
“All the notifications telling me to rate my mood, even though I did that day already” 
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Appendix P: Linear Regressions of Coping Strategies as Predictors of Mental Health 
Outcomes 

 
Table 1 

Linear Regressions of Engagement Coping Strategies as Predictors of Mental Health 

Outcomes 

Predictor Outcome B SE β Adj. r2 

Engagament Coping Strategies 

Problem Focused Engagement 
 
 
 
 
 
Emotion Focused Engagement 
 
 
 
 
 
Problem Solving 
 
 
 
 
 
Cognitive Restructuring 
 
 
 
 
 
Express Emotions 
 
 
 
 
 
Social Contact 
 
 
 
 
 

DASS depression 
DASS anxiety 
DASS stress 
DASS total 
WHO-5 
 
DASS depression 
DASS anxiety 
DASS stress 
DASS total 
WHO-5 
 
DASS depression 
DASS anxiety 
DASS stress 
DASS total 
WHO-5 
 
DASS depression 
DASS anxiety 
DASS stress 
DASS total 
WHO-5 
 
DASS depression 
DASS anxiety 
DASS stress 
DASS total 
WHO-5 
 
DASS depression 
DASS anxiety 
DASS stress 
DASS total 
WHO-5 
 

-0.67 
-0.38 
-0.42 
-1.54 
0.46 

 
-0.23 
-0.06 
-0.01 
-0.31 
0.15 

 
-0.97 
-0.57 
-0.56 
-2.15 
0.69 

 
-1.15 
-0.65 
-0.78 
-2.71 
0.79 

 
-0.40 
-0.04 
0.05 

-0.47 
0.22 

 
-0.31 
-0.12 
-0.04 
-0.47 
0.24 

0.07 
0.06 
0.06 
0.18 
0.04 

 
0.06 
0.05 
0.05 
0.15 
0.03 

 
0.12 
0.11 
0.12 
0.33 
0.07 

 
0.12 
0.11 
0.11 
0.31 
0.06 

 
0.12 
0.10 
0.11 
0.31 
0.07 

 
0.10 
0.08 
0.09 
0.25 
0.05 

 

-.42** 
-.27** 
-.30** 
-.38** 
.51** 
 

-.17** 
-.06 
-.01 
-.10 
.20** 
 

-.33** 
-.22* 
-.22** 
-.30** 
.42** 
 

-.40** 
-.26** 
-.31** 
-.38** 
.49** 
 

-.15* 
-.02 
.02 

-.01 
.15* 
 

-.15* 
-.06 
-.02 
-.09 
.20**!

 

.17 

.07 

.09 

.14 

.26 
 

.03 
< .00 
< .00 

.01 

.04 
 

.11 

.05 

.05 

.09 

.17 
 

.16 

.07 

.09 

.14 

.24 
 

.02 
< .00 
< .00 
< .00 

.02 
 

.02 
< .00 
< .00 

.01 

.04 

* significant at the .025 level ** significant at the .001 level 
!
!
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Table 2 

Linear Regressions of Disengagement Coping Strategies as Predictors of Mental Health 

Outcomes 

Disengagement Coping Strategies 

 
Problem Focused Disengagement 
 
 
 
 
 
Emotion Focused Disengagement 
 
 
 
 
 
Problem Avoidance 
 
 
 
 
 
Wishful Thinking 
 
 
 
 
 
Self Criticism 
 
 
 
 
 
Social Withdrawal 

 
DASS depression 
DASS anxiety 
DASS stress 
DASS total 
WHO-5  
 
DASS depression 
DASS anxiety 
DASS stress 
DASS total 
WHO-5 
 
DASS depression 
DASS anxiety 
DASS stress 
DASS total 
WHO-5 
 
DASS depression 
DASS anxiety 
DASS stress 
DASS total 
WHO-5 
 
DASS depression 
DASS anxiety 
DASS stress 
DASS total 
WHO-5 
 
DASS depression 
DASS anxiety 
DASS stress 
DASS total 
WHO-5 

 
0.68 
0.50 
0.51 
1.68 

-0.23 
 

0.82 
0.59 
0.68 
2.14 

-0.34 
 

0.57 
0.34 
0.36 
1.16 

-0.13 
 

1.18 
0.92 
0.91 
3.07 

-0.46 
 

1.22 
0.95 
1.01 
3.30 

-0.47 
 

1.33 
0.90 
1.07 
3.32 

-0.59 

 
0.07 
0.06 
0.07 
0.19 
0.04 

 
0.05 
0.04 
0.05 
0.12 
0.03 

 
0.14 
0.12 
0.12 
0.36 
0.07 

 
0.10 
0.09 
0.10 
0.27 
0.06 

 
0.09 
0.08 
0.09 
0.24 
0.06 

 
0.08 
0.08 
0.08 
0.22 
0.05 

 
.40** 
.34** 
.33** 
.39** 

-.25** 
 

.62** 

.52** 

.56** 

.64** 
-.46** 

 
.18** 
.13* 
.13* 
.15* 
-.08 

 
.45** 
.41** 
.39** 
.47** 

-.32** 
 

.51** 

.45** 

.46** 

.54** 
-.34** 

 
.58** 
.46** 
.52** 
.59** 

-.45** 

 
.16 
.12 
.11 
.15 
.06 

 
.38 
.27 
.31 
.41 
.21 

 
.03 
.02 
.02 
.02 

< .00 
 

.20 

.17 

.15 

.22 

.10 
 

.25 

.20 

.21 

.29 

.12 
 

.34 

.21 

.27 

.34 

.20 
 

* significant at the .025 level ** significant at the .001 level 
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Appendix Q: Analyses Examining Covariance Structure of the Data for Primary and 
Secondary Outcomes 

!
Primary Outcome: Emotional Self-Awareness 

An unstructured (UN) covariance model was initially run (as described in Section 6.3.7) to 

examine the variance / covariance structure for emotional self-awareness (ESA), which 

obtained the estimates detailed in Table 1. The estimates suggest the variance of responses 

don’t vary considerably between time-points (Time 1 = 51.6, Time 2 = 52, Time 3 = 58.7) and 

moreover the covariance between all pairs of time-points is relatively constant (Time 1 & 2 = 

36.7, Time 1 & 3 = 38.7, Time 2 & 3 = 41), thus a compound symmetric (CS) covariance 

structure seemed reasonable for this outcome.  

Table 1 Unstructured Covariance Matrix for ESA 

Time 1 2 3 
1 !!! = 51.6 !"!!,! = 36.7 !"!!,! = 38.7 
2 !"!!,! = 36.7 !!! = 52.0 !"!!,! = 41.0 
2 !"!!,! = 38.7 !"!!,! = 41.0 !!! = 58.7 
 

The model was run again with a CS covariance structure specified. Table 2 presents indices 

of fit for the unstructured model and the CS model, whereby lower indices indicate a better 

fit. These figures indicated the CS structure appear to be a better fit than the UN covariance. 

A likelihood ratio test was performed comparing the difference in -2 restricted log likelihoods 

(8002.28 – 7997.47 = 4.81), to a chi-square distribution with 4 degrees of freedom (6 – 2 

parameters estimated in the respective covariance structures), which indicated that the 

models were not significantly different (p > .05) and therefore the simpler CS structure was 

preferred. 

Table 2 Indices of Fit Comparing Covariance Structure Models for ESA 

Covariance Structure -2rLL AIC AICC BIC 
Unstructured (US) 7997.47 8011.47 8011.56 8047.36 
Compound Symmetry (CS) 8002.28 8008.28 8008.30 8023.66 
Note. -2rLL = - 2 Restricted Log Likelihood; AIC = Akaike’s Information Criterion; AICC = Hurvich and Tsai’s 
Criterion; Schwarz’s Bayesian Criterion (BIC) 
 

Secondary Outcome: Engagement Coping 

A UN covariance model was initially run to examine the variance / covariance structure for 

engagement coping, which obtained the estimates detailed in Table 3.  
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Table 3 Unstructured Covariance Matrix for Engagement Coping 

Time 1 2 3 
1 !!! = 117.59 !"!!,! = 86.87 !"!!,! = 81.88 
2 !"!!,! = 86.87 !!! = 119.01 !"!!,! = 89.54 
2 !"!!,! = 81.88 !"!!,! = 89.54 !!! = 125.31 
 

As the variances between time points were reasonably similar, the model was tested with a 

CS covariance model (indices of fit for all covariance comparison models are presented in 

Table 4). Indices of fit suggested this model fit the data only slightly better than the UN model 

(as determined by the marginally lower BIC), thus other structures were considered. As the 

covariance between further apart time points (i.e. between Time 1 and Time 3) was lower 

than the covariance between the nearer time points (i.e. Time 1 and Time 2), a model was 

run testing an autoregressive (AR1) covariance structure. However, this proved a poorer fit 

than both the UN and CS models. As the variance at Time 3 appeared marginally higher than 

the variances at Time 1 and 2, a heterogeneous CS (CSH) covariance model was also 

tested, however, this was a poorer fit than the original CS model.  

Thus, a likelihood ratio test was performed comparing the difference between the US model 

and CS models’ -2 restricted log likelihoods (9394.57 – 9386.07 = 8.5), to a chi-square 

distribution with 4 degrees of freedom. This indicated that the models were not significantly 

different (p > .05) and therefore the simpler CS structure was preferred. 

 

Table 4 Indices of Fit Comparing Covariance Structure Models for Engagement Coping 

Covariance Structure -2rLL AIC AICC BIC 
Unstructured (US) 9386.07 9400.07 9400.16 9436.29 
Compound Symmetry (CS) 9394.29 9400.29 9400.31 9415.82 
Autoregressive (AR1) 9416.57 9422.67 9433.58 9438.09 
Heterogeneous Compound Symmetry (CSH) 9392.71 9402.71 9402.76 9428.58 
Note. -2rLL = - 2 Restricted Log Likelihood; AIC = Akaike’s Information Criterion; AICC = Hurvich and Tsai’s 
Criterion; Schwarz’s Bayesian Criterion (BIC) 
 

Secondary Outcome: Disengagement Coping 

A UN covariance model was run to examine the variance / covariance structure for 

disengagement coping, which obtained the estimates detailed in Table 5.  

Table 5 Unstructured Covariance Matrix for Disengagement Coping 

Time 1 2 3 
1 !!! = 122.25 !"!!,! = 91.94 !"!!,! = 77.82 
2 !"!!,! = 91.94 !!! = 138.37 !"!!,! = 90.21 
2 !"!!,! = 77.82 !"!!,! = 90.21 !!! = 126.37 
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As the variances between time points were reasonably similar, the model was initially tested 

with a CS covariance model (indices of fit for all covariance comparison models are 

presented in Table 6). Indices of fit suggested this model did not fit the data particularly 

better or worse than the UN model (the CS AIC and AICC were marginally higher whereas 

the BIC was lower), thus other structures were considered. As the covariance between 

further apart time points was lower than the covariance between the nearer time points a 

model was run testing an AR1 covariance structure, however, this proved a poorer fit than 

both the UN and CS models. As the variance at Time 2 appeared higher than the variances 

at Times 1 and 2, a heterogeneous CS model was also tested, however, this was a poorer fit 

than the original CS model.  

Thus, a likelihood ratio test comparing the difference between the UN and CS models’ -2 

restricted log likelihoods (8.97), to a chi-square distribution indicated that the models were 

not significantly different (df = 4, p > .05), and therefore the simpler CS structure was 

preferred. 

Table 6 Indices of Fit Comparing Covariance Structure Models for Disengagement Coping 

Covariance Structure -2rLL AIC AICC BIC 
Unstructured (US) 9591.79 9605.79 9605.88 9642.03 
Compound Symmetry (CS) 9600.76 9606.76 9606.77 9622.29 
Autoregressive (AR1) 9621.99 9627.88 9627.90 9643.42 
Heterogeneous Compound Symmetry (CSH) 9598.80 9608.80 9608.84 9634.68 
Note. -2rLL = - 2 Restricted Log Likelihood; AIC = Akaike’s Information Criterion; AICC = Hurvich and Tsai’s 
Criterion; Schwarz’s Bayesian Criterion (BIC) 
 

Secondary Outcome: Emotional Distress 

A UN covariance model was run to examine the variance / covariance structure for emotional 

distress, which obtained the estimates detailed in Table 7.  

 

Table 7 Unstructured Covariance Matrix for Emotional Distress 

Time 1 2 3 
1 !!! = 514.86 !"!!,! = 393.30 !"!!,! = 413.16 
2 !"!!,! = 393.30 !!! = 510.57 !"!!,! = 436.86 
2 !"!!,! = 413.12 !"!!,! = 436.86 !!! = 620.23 
 

Variance at Time 3 differed substantially from Time 1 and Time 2 variance, thus a 

heterogeneous covariance structure was deemed appropriate. CSH and autoregressive 

heterogeneous (ARH1) models were run, indices of fit for which are presented in Table 8. 

The CSH model was a better fit than the ARH1 model and was also a marginally better fit 

than the unstructured model (as determined by the slightly lower BIC). A likelihood ratio test 

comparing the difference in the UN and CSH models’ -2 restricted log likelihoods (10816.13 
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– 10812.30 = 3.83), to a chi-square distribution indicated that the models were not 

significantly different (df = 2, p > .05), thus the simpler CSH structure was preferred.  

Table 8. Indices of Fit Comparing Covariance Structure Models for Emotional Distress 

Covariance Structure -2rLL AIC AICC BIC 
Unstructured 10812.30 10826.30 10826.39 10862.23 
Heterogeneous Compound Symmetry (CSH) 10816.13 10826.13 10826.17 10851.79 
Heterogeneous Autoregressive (ARH1) 10845.64 10855.64 10855.69 10881.31 
Note. -2rLL = - 2 Restricted Log Likelihood; AIC = Akaike’s Information Criterion; AICC = Hurvich and Tsai’s 
Criterion; Schwarz’s Bayesian Criterion (BIC) 
 

Secondary Outcome: Well-being 

A UN covariance model was initially run to examine the variance / covariance structure for 

well-being, which obtained the estimates detailed in Table 9.  

 

Table 9 Unstructured Covariance Matrix for Well-Being 

Time 1 2 3 
1 !!! = 27.38 !"!!,! = 19.71 !"!!,! = 16.46 
2 !"!!,! = 19.71 !!! = 27.48 !"!!,! = 17.68 
2 !"!!,! = 16.46 !"!!,! = 17.68 !!! = 28.14 
 

As the variances and covariance across time points were similar, a CS structure was 

considered reasonable (Table 10 presents indices of fit for the UN and CS models). Indices 

of fit suggested this model fit the data only slightly better than the UN model (as determined 

by the marginally lower BIC), however given the similarity of the variances and covariance 

across time points, other structures were not considered appropriate. A likelihood ratio test 

comparing the difference in the -2 restricted log likelihoods (19.3), to a chi-square indicated 

that the models were significantly different (df = 4, p < .05). As the simpler CS structure had 

a lower BIC, this structure was selected for use in the hypothesis testing models for this 

outcome.  

Table 10 Indices of Fit Comparing Covariance Structure Models for Well-Being 

Covariance Structure -2rLL AIC AICC BIC 
Unstructured 8153.09 8167.09 8167.17 8203.83 
Compound Symmetry 8172.39 8178.39 8178.39 8194.14 
Note. -2rLL = - 2 Restricted Log Likelihood; AIC = Akaike’s Information Criterion; AICC = Hurvich and Tsai’s 
Criterion; Schwarz’s Bayesian Criterion (BIC) 
 

Secondary Outcome: Help-Seeking 

A UN covariance model was run to examine the variance / covariance structure for help-

seeking intentions, which obtained the estimates detailed in Table 11.  
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Table 11 Unstructured Covariance Matrix for Help-Seeking Intentions 

Time 1 2 3 
1 !!! = 35.34 !"!!,! = 24.20 !"!!,! = 23.56 
2 !"!!,! = 24.20 !!! = 34.16 !"!!,! = 23.03 
2 !"!!,! = 23.56 !"!!,! = 23.03 !!! = 37.44 
 

As the variance and covariance were similar between time points, a CS covariance structure 

was considered appropriate and the model was run again accordingly. Fit indices (presented 

in Table 12) indicated the CS structure to be a better fit (as determined by the lower BIC). A 

likelihood ratio test comparing the difference in the -2 restricted log likelihoods (6.04) 

indicated that the models were not significantly different (df = 4, p > .05) and therefore the 

simpler CS structure was preferred. 

 

Table 12 Indices of Fit Comparing Covariance Structure Models for Help-Seeking Intentions 

Covariance Structure -2rLL AIC AICC BIC 
Unstructured 7851.81 7856.81 7856.89 7901.99 
Compound Symmetry 7857.85 7863.85 7863.87 7879.36 
Note. -2rLL = - 2 Restricted Log Likelihood; AIC = Akaike’s Information Criterion; AICC = Hurvich and Tsai’s 
Criterion; Schwarz’s Bayesian Criterion (BIC) 
 
!
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Appendix R. Full Results of Multilevel Models Testing Primary and Secondary RCT Hypotheses 

Table 1 Multilevel Models for ESA 

Omnibus F Tests Fixed Effect Estimates Estimated Marginal Means  
Random Effects  df F  Time 1 Time 2 Time 3 

Model 1a (Intention to Treat) Intercept  27.16** Intervention  29.22 28.73 29.16 Between School 3.98 
Time (1, 755.02) 0.67 Time T1 0.61 Control 29.35 29.29  28.75 Residual 53.96 
Group  (1, 8.21) 0.00  T2 0.54     Covariance 38.27 
Time * Group  (2, 755.25) 1.03  T3 Reference       
   Group Intervention 0.41       
    Control Reference       
   Time*Group Intervention * T1 -0.55       
    Intervention * T2 -0.96       
Model 1b (Per Protocol) Intercept  27.17** Intervention – PP 28.68 27.93 29.17 Between School 3.85 
Time (2, 752.32) 0.84 Time T1 0.61 Intervention–Not PP 29.58 29.26 29.23 Residual 42.13 
Group  (2, 14.40) 0.55  T2 0.54 Control 29.35 29.29 28.75 Covariance 38.25 
Time * Group  (4, 752.90) 1.23  T3 Reference       
   Group Intervention - PP 0.43       
    Intervention – Not PP 0.48       
    Control Reference       
   Time*Group T1*Intervention - PP -1.10       
    T1*Intervention – Not PP  -0.26       
    T2*Intervention - PP -1.78       
    T2*Intervention – Not PP -0.51       

Model 1c (school DEIS status tested as covariate) Intercept  28.88** Intervention –DEIS 28.39 27.08 28.25 Between School 1.37 
Time (2, 752.47) 0.91 Time Time 1 0.79 Intervention –Non-DEIS 30.86 30.71 30.82 Residual 53.96 
Group  (1, 6.88) 0.08  Time 2 0.81 Control –DEIS 27.23 27.08 26.88 Covariance 38.26 
Time*Group  (2, 752.69) 1.41  Time 3 Reference Control –Non-DEIS 31.29 31.31 30.50   
DEIS Status (1, 6.61) 10.77* Group Intervention 0.32       
Time*DEIS Status (2, 753.0) 0.86  Control Reference       
Group*DEIS Status (1, 6.39) 0.28 Time*Group Intervention * T1 -0.75       
Time*Group*DEIS Status (2, 753.01) 0.30  Intervention * T2 -0.92       
   DEIS Status DEIS -3.62       
    Non DEIS Reference       
   Time * DEIS Status T1 * DEIS -0.43       

    T2 * DEIS -0.61       
   Group * DEIS Status Intervention * DEIS 1.05       
   Time*Group* DEIS Status T1 * Intervention * DEIS 0.54       
    T2 * Intervention * DEIS -0.45       

Model 1d (school gender tested as covariate) Intercept  26.02** Intervention - Coed 29.22 29.23 29.25 Between School 4.95 
Time (2, 746.26) 0.57 Time T1 0.86 Intervention – Single-Sex 29.23 28.11 29.06 Residual 53.96 
Group  
 

(1, 6,28) 0.01 
 

 T2 0.61 Control – Coed  30.31 30.55 30.11 Covariance 38.25 
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 df F Fixed Effects Estimate Estimates Means T1 T2 T2 Random Effects 

Model 1d (school gender tested as covariate)  T3 Reference Control – Single-Sex 28.46 28.20 27.60   
Time*Group  (2, 246.47) 1.13 Group Intervention 1.46       
School Gender (1, 6.00) 0.69  Control Reference       
Time*School Gender (2, 746.31) 0.84 Time*Group Intervention * T1 -0.69       
Group*School Gender (1, 6.31) 0.31  Intervention * T2 -1.56       
Time*Group*School Gender (2, 746.74) 0.33 School Gender Coed 2.51       
    Single-Sex Reference       
   Time * School Gender T1 * Coed -0.66       
    T2 * Coed -0.17       
   Group * School Gender Intervention * Coed -2.32       
   Time * Group *  

School Gender 
T1 * Intervention * Coed 0.46       

   T2 * Intervention * Coed  1.09       
Model 1e (school year tested as covariate) Intercept  29.82** Intervention - 4Y 29.89 29.83 30.33 Between School 4.10 
Time (2, 769.2) 0.42 Time T1 0.89 Intervention – 5 /6Y 29.85 29.11 29.50 Residual 42.39 
Group  (1, 7.98) 0.44  T2 0.88 Control – 4Y 27.10 26.69 27.38 Covariance 38.29 
Time * Group  (2, 769.2) 0.25  T3 Reference Control – 5/6Y 30.71 30.70 29.82   
School Year (1, 27.81) 1.60 Group Intervention -0.32       
Time * School Year (2, 768.06) 0.92  Control Reference       
Group * School Year (1, 27.81) 3.03 Time*Group Intervention * T1 -0.54       
Time*Group*School Year (2, 769.06) 0.53  Intervention * T2 -1.28       
   School Year  4Y -2.45       
    5/6Y Reference       
   Time * School Year T1 * 4Y -1.17       
    T2 * 4Y -1.56       
   Group * School Year Intervention * 4Y 3.27       
   Time*Group*School Year T1 * Intervention * 4Y 0.38       
    T2 * Intervention * 4Y 1.46       
Model 1f (student gender tested as covariate) Intercept  25.91** Intervention - Male 30.83 30.50 30.13 Between School 3.18 
Time (2, 743.88) 0.08 Time T1 1.37 Intervention - Female 28.37 27.82 28.76 Residual 53.39 
Group  (1, 9.30) 0.02  T2 0.99 Control - Male 30.47 31.27 31.65 Covariance 37.87 
Time * Group  (2, 744.14) 0.56  T3 Reference Control – Female 28.60 28.22 27.23   
Gender (1, 54.73) 7.30* Group Intervention 1.53       
Time * Gender (2, 744.24) 0.78  Control Reference       
Group * Gender (1, 55.49) 0.23 Time*Group Intervention * T1 -1.77*       
Time*Group*Gender (2, 744.48) 3.71*  Intervention * T2 -1.93*       
   Gender Male 4.42*       
    Female Reference       
   Time * Gender T1 * Males -2.56       
    T2 * Males -1.37       
   Group * Gender Intervention * Males -3.06       
   Time*Group*Gender T1 * Intervention * Males 3.65*       
    T2 * Intervention * Males 2.68       
Note. Alpha set at .025 in line with the rough false discovery rate correction. School Year was included as a fixed effect for all models. T1 = Time 1; T2 = Time 2; T3 = Time 3; PP = Per Protocol; Coed = 
Coeducational; 4Y =  4th Year; 5/6Y = 5th / 6th Year.  
* significant at the .025 level ** significant at the 001 level 
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Table 2 Multilevel Models for Engagement Coping 

 
Omnibus F Tests 

 
Fixed Effect Estimates 

 
Estimated Marginal Means 

 
Random Effects 

  
df 

 
F 

  
Time 1 

 
Time 2 

 
Time 3 

Model 2a (Intention to Treat) Intercept  46.41** Intervention  46.39 46.11 47.91 Between School 6.09 
Time (2, 801.28) 3.19 Time T1 -0.63 Control 45.78 46.17  46.41 Residual 120.37 
Group  (1, 8.56) 0.13  T2 -0.24     Covariance 85.93 
Time * Group  (2, 801.38) 1.31  T3 Reference       
   Group Intervention 1.50       
    Control Reference       
   Time*Group Intervention * T1 -0.90       
    Intervention * T2 -1.56       
Model 2b (Per Protocol) Intercept  46.41** Intervention – PP 46.74 45.29 48.14 Between School 6.12 
Time (2, 794.19) 5.78* Time T1 -0.63 Intervention – Not PP 46.19 46.62 47.81 Residual 120.57 
Group  (2, 15.10) 0.08  T2 -0.23 Control 45.78 46.18 46.41 Covariance 86.22 
Time * Group  (4, 794.95) 1.64  T3 Reference       
   Group Intervention - PP 1.73       
    Intervention – Not PP 1.40       
    Control Reference       
   Time*Group T1*Intervention-PP -0.77       
    T1*Intervention –Not PP -0.99       
    T2 * Intervention – PP -2.62       
    T2*Intervention – Not PP -0.95       

Model 2c (school DEIS status tested as covariate) Intercept  49.81** Intervention –DEIS 45.39 44.86 47.49 Between School 1.22 
Time (2, 798.01) 3.64* Time T1 -0.75 Intervention Non-DEIS 47.68 47.84 48.97 Residual 120.40 
Group  (1, 6.09) 0.31  T2 0.03 Control – DEIS 42.90 42.83 43.20 Covariance 85.84 
Time*Group  (2, 798.01) 1.60  T3 Reference Control – Non-DEIS 49.05 49.84 49.81   
DEIS Status (1, 6.09) 12.70* Group Intervention -0.84       
Time*DEIS Status (2, 798.01) 0.45  Control Reference       
Group*DEIS Status (1, 6.09) 3.23 Time*Group Intervention * T1 -0.54       
Time*Group*DEIS Status (2, 798.01) 0.16  Intervention * T2 -1.47       

  DEIS Status DEIS -6.40*       
    Non DEIS Reference       
   Time*DEIS Status T1 * DEIS 0.03       

    T2 * DEIS -0.60       
   Group*DEIS Status Intervention * DEIS 4.93       
   Time*Group*DEIS 

Status 
T1 * Intervention * DEIS -1.07       

   T2 * Intervention * DEIS -0.06       

Model 2d (school gender tested as covariate) Intercept  48.17** Intervention- Coed 45.65 45.45 47.41 Between School 6.50 
Time (2, 792.56) 2.74 Time T1 -0.97 Intervention–Single-Sex 47.12 46.75 48.29 Residual 120.47 
Group  (1, 6.37) 0.17  T2 -0.51 Control –Coed  44.14 44.42 44.28 Covariance 85.86 
Time * Group  
 

(2, 792.56) 1.28 
 

 T3 Reference Control –Single-Sex 47.20 47.66 48.17   
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 df F Fixed Effects Estimate Estimates Means T1 T2 T2 Random Effects 
Model 2d (school gender tested as covariate) Group Intervention 0.12       
School Gender (1, 6.37) 1.41  Control Reference       
Time * School Gender (2, 792.56) 0.01 Time*Group Intervention * T1 -0.21       
Group*School Gender (1, 6.37) 0.31  Intervention * T2 -1.03       
Time*Group*School 
Gender 

(2, 792.56) 0.29 School Gender Coeducational -3.89       
   Single-Sex Reference       

   Time * Gender Time 1 * Coed 0.83       
    Time 2 * Coed 0.66       
   Group * Gender Intervention * Coed 3.01       
   Time*Group*Gender T1*Intervention*Coed -1.42       
    T2*Intervention*Coed -0.11       
Model 2e (school year tested as covariate) Intercept  46.63** Intervention – 4Y 45.49 45.25 47.76 Between School 5.52 
Time (2, 817.28) 3.75* Time T1 -0.32 Intervention – 5/6Y 47.11 46.79 48.16 Residual 120.52 
Group  (1, 7.53) 0.18  T2 0.13 Control – 4Y 44.72 44.87 46.40 Covariance 85.91 
Time * Group  (2, 817.28) 0.61  T3 Reference Control – 5/6Y 46.31 46.76 46.63   
School Year (1, 24.19) 0.69 Group Intervention 1.53       
Time * School Year (2, 817.28) 0.96  Control Reference       
Group * School Year (1, 24.19) 0.00 Time*Group Intervention * T1 -0.74       
Time*Group*School Year (2, 817.28) 0.03  Intervention * T2 -1.50       

  School Year  4Y -0.23       
    5/6Y Reference       
   Time * School Year T1 * 4Y -1.36       
    T2 * 4Y -1.66       
   Group * School Year Intervention * 4Y -0.17       
   Time*Group*School 

Year 
T1 * Intervention * 4Y 0.14       

   T2 * Intervention * 4Y 0.52       
Model 2f (student gender tested as covariate) Intercept  46.33** Intervention - Male 44.96 44.33 46.26 Between School 6.21 
Time (2, 789.17) 2.65 Time T1 -0.73 Intervention -Female 47.41 47.37 49.09 Residual 120.0 
Group  (1, 7.73) 0.04  T2 -0.38 Control - Male 46.10 46.55 46.51 Covariance 85.41 
Time * Group  (2, 789.17) 1.34  T3 Reference Control – Female 45.60 45.95 46.33   
Gender (1, 43.36) 0.71 Group Intervention 2.76       
Time * Gender (2, 789.17) 0.07  Control Reference       
Group * Gender (1, 43.36) 1.30 Time*Group Intervention * T1 -0.95       
Time * Group * Gender (2, 789.17) 0.08  Intervention * T2 -1.35       
   Gender Male 0.18       
    Female Reference       
   Time * Gender T1 * Males 0.32       
    T2 * Males 0.42       
   Group * Gender Intervention * Males -3.01       
   Time*Group*Gender T1 *Intervention*Males 0.06       
    T2*Intervention*Males -0.62       
Note. Alpha set at .025 in line with the rough false discovery rate correction. T1 = Time 1; T2 = Time 2; T3 = Time 3; PP = Per Protocol; Coed = Coeducational; 4Y =  4th Year; 5/6Y = 5th / 6th Year. 
* significant at the .025 level ** significant at the 001 level 
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Table 3 Multilevel Models for Disengagement Coping 

 

Omnibus F Tests 

 
Fixed Effect Estimates 

Estimated Marginal Means  

Random Effects 

 df F  Time 1 
! 

Time 2 
! 

Time 3 
! 

Model 3a (Intention to Treat) Intercept  50.43** Intervention  48.70 48.37 48.40 Between School 1.19 
Time (2, 699.73) 2.33 Time T1 1.56 Control 50.87 49.21  49.31 Residual 127.24 
Group  (1, 7.01) 0.90  T2 -0.09     Covariance 86.10 
Time * Group  (2, 696.95) 1.05  T3 Reference       
   Group Intervention -0.91       
    Control Reference       
   Time*Group Intervention * T1 1.26       
    Intervention * T2 0.06       
Model 3b (Per Protocol) Intercept  50.42** Intervention –PP 50.20 48.80 48.30 Between School 1.08 
Time (2, 692.56) 2.48 Time T1 1.56 Intervention –Not PP 47.77 48.04 48.37 Residual 127.01 
Group  (2, 12.63) 0.85  T2 -0.09 Control 50.86 49.20 49.30 Covariance 85.97 
Time * Group  (4, 693,18) 1.66  T3 Reference       
   Group Intervention - PP -1.00       
    Intervention – Not PP -0.93       
    Control Reference       
   Time*Group T1 * Intervention - PP 0.34       
    T1 * Intervention –Not PP  -2.16       
    T2 * Intervention - PP 0.59       
    T2 * Intervention –Not PP -0.24       

Model 3c (school DEIS status tested as covariate) Intercept  51.42** Intervention – DEIS 49.20 47.65 49.33 Between School 1.80 
Time (2, 692.52) 2.72 Time T1 0.61 Intervention–Non-DEIS 48.41 48.56 47.92 Residual 127.30 
Group  (1, 5.68) 0.72  T2 -0.92 Control – DEIS 50.91 49.03 48.07 Covariance 86.24 
Time * Group  (2, 692.58) 0.99  T3 Reference Control – Non-DEIS 50.91 49.38 50.30   
DEIS Status (1, 5.83) 0.02 Group Intervention -2.39       
Time * DEIS Status (2, 692.95) 0.49  Control Reference       
Group * DEIS Status (1, 5.04) 0.20 Time*Group Intervention * T1 -0.11       
Time * Group * DEIS Status (2, 693.03) 1.66  Intervention * T2 1.57       
   DEIS Status DEIS -2.23       
    Non DEIS Reference       
   Time * DEIS Status T1 * DEIS 2.23       
    T2 * DEIS 1.88       
   Group * DEIS Status Intervention * DEIS 3.65       
   Time*Group*DEIS 

Status 
T1 * Intervention * DEIS -2.86       

   T2 * Intervention * DEIS -4.21       

Model 3d (school gender tested as covariate) Intercept  50.64** Intervention - Coed 49.33 48.19 48.43 Between School 3.25 
Time (2, 687.18) 1.16 Time T1 2.51 Intervention–Single-Sex 48.14 49.01 48.68 Residual 127.33 
Group  
 

(1, 4.75) 0.40 
 

 T2 -1.32 Control – Coed 49.10 50.43 49.23 Covariance 86.81 
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 df F Fixed Effects Estimate Estimates Means T1 T2 T2 Random Effects 
Model 3d (school gender tested as covariate)  T3 Reference Control – Single-Sex 51.92 48.08 49.41   
Time * Group  (2, 687.39) 0.70 Group Intervention -0.72       
School Gender (1, 4.21) 0.00  Control Reference       
Time * School Gender (2, 687.28) 1.13 Time*Group Intervention * T1 -3.06       
Group * School Gender (1, 4.79) 0.01  Intervention * T2 1.65       
Time*Group*School Gender (2, 687.74) 5.91* School Gender Coed -0.18       
    Single-Sex Reference       
   Time*School Gender T1 * Coed -2.64       
    T2 * Coed 2.53       
   Group*School Gender Intervention * Coed -0.07       
   Time*Group School 

*Gender 
T1 * Intervention * Coed 4.08       

   T2 * Intervention * Coed  -3.09       
Model 3e (school year tested as covariate) Intercept  48.73** Intervention – 4Y 47.19 46.13 46.01 Between School 1.97 
Time (2, 713.56) 4.56* Time T1 0.45 Intervention – 5/6Y 48.03 48.15 48.25 Residual 127.76 
Group  (1, 5.97) 1.22  T2 -0.59 Control – 4Y 50.72 47.27 45.15 Covariance 86.84 
Time*Group  (2, 713.63) 2.26  T3 Reference Control – 5/6Y 50.79 49.75 50.34   
School Year (1, 18.55) 2.30 Group Intervention -2.09       
Time*School Year (2, 713.78) 3.43  Control Reference       
Group*School Year (1, 16.83) 0.10 Time*Group Intervention * T1 -0.67       
Time*Group*School Year (2, 713.51) 1.07  Intervention * T2 0.48       
   School Year  4Y -5.19       
    5/6Y Reference       
   Time * School Year T1 * 4Y 5.12*       
    T2 * 4Y 2.70       
   Group * School Year Intervention * 4Y 2.94       
   Time*Group*School 

Year 
T1 * Intervention * 4Y -3.72       

   T2 * Intervention * 4Y -2.48       
Model 3f (student gender tested as covariate) Intercept  50.38** Intervention -Male 45.82 44.43 45.38 Between School - 
Time (2, 685.94) 1.17 Time T1 2.06 Intervention-Female 48.33 49.62 47.94 Residual 123.70 
Group  (1, 475.21) 1.83  T2 -1.00 Control -Male 50.26 50.66 50.07 Covariance 82.76 
Time * Group  (2, 686.20) 0.30  T3 Reference Control –Female 51.84 50.66 50.07   
Gender (1, 470.72) 8.59* Group Intervention 0.29       
Time * Gender (2, 686.44) 0.69  Control Reference       
Group * Gender (1, 470.10) 2.49 Time*Group Intervention * T1 -1.87       
Time * Group * Gender (2, 686.0) 4.05*  Intervention * T2 1.60       
   Gender Male -1.83       
    Female Reference       
   Time * Gender T1 * Males -1.67       
    T2 * Males 2.68       
   Group * Gender Intervention * Males -2.85       
   Time*Group*Gender T1*Intervention*Males 1.92       
   T2*Intervention*Males -4.23       
Note. Alpha set at .025 in line with the rough false discovery rate correction. T1 = Time 1; T2 = Time 2; T3 = Time 3; PP = Per Protocol; Coed = Coeducational; 4Y =  4th Year; 5/6Y = 5th / 6th Year. 
*significant at the .025 level ** significant at the 001 level 
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Table 4 Multilevel Models for Emotional Distress 

 
Omnibus F Test 

 
Fixed Effect Estimate 

 
Estimated Marginal Means 

 
 

Random Effects   df F   
Time 1 

 
Time 2 

 
Time 3 

Model 4a (Intention to Treat) Intercept  38.05** Intervention  33.38 33.46 32.71 Between School   53.71 
Time (2, 592.85) 1.02 Time T1 -3.30 Control 34.74 35.13  38.05 !!! 518.59 
Group  (1, 7.84) 0.28  T2 -2.92     !!! 507.26 
Time * Group  (2, 592.85) 2.49  T3 Reference     !!! 619.35 
   Group Intervention -5.34       
    Control Reference       
   Time*Group Intervention * T1 3.97       
    Intervention * T2 3.67       
Model 4b (Per Protocol) Intercept  38.07** Intervention –PP 35.44 35.22 34.11 Between School   50.44 
Time (2, 590.42) 0.20 Time T1 -3.31 Intervention –Not PP 31.94 32.20 31.64 !!! 517.86 
Group  (2, 13.61) 0.89  T2 -2.92 Control 34.76 35.14 38.07 !!! 507.45 
Time * Group  (4, 591.12) 1.29  T3 Reference     !!! 621.07 
   Group Intervention - PP -3.96       
    Intervention – Not PP -6.43       
    Control Reference       
   Time*Group T1 * Intervention - PP 4.64       
    T1*Intervention–Not PP  3.61       
    T2 * Intervention - PP 4.03       
    T2*Intervention–Not PP 3.48       

Model 4c (school DEIS status tested as covariate) Intercept  37.90** Intervention – DEIS 37.49 37.47 38.72 Between School   44.01 
Time (2, 376.99) 1.42 Time T1 -3.64 Intervention–Non-DEIS 26.32 26.48 25.04 !!! 515.98 
Group  (1, 5.23) 0.69  T2 -3.30 Control – DEIS 35.34 35.70 38.16 !!! 512.74 
Time * Group  (2, 376.99) 1.52  T3 Reference Control – Non-DEIS 34.25 34.59 37.90 !!! 620.51 
DEIS Status (1, 5.23) 1.69 Group Intervention -12.85     !"!!,! 393.74 
Time * DEIS Status (2, 376.99) 0.12  Control Reference     !"!!,! 415.76 
Group * DEIS Status (1, 5.23) 1.29 Time*Group Intervention * T1 4.93     !"!!,! 439.17 
Time*Group*DEIS Status (2, 376.99) 0.47  Intervention * T2 4.74       
   DEIS Status DEIS 0.26       
    Non DEIS Reference       
   Time * DEIS Status T1 * DEIS 0.83       
    T2 * DEIS 0.85       
   Group * DEIS Status Intervention * DEIS 13.42       
   Time*Group*DEIS 

Status 
T1 * Intervention * DEIS -3.34       

   T2 * Intervention * DEIS -3.54       

Model 4d (school gender tested as covariate) Intercept  43.70** Intervention - Coed 34.58 33.98 32.20 Between School   53.36 
Time (2, 372.23) 1.61 Time T1 -2.66 Intervention–Single-Sex 31.74 33.05 34.13 !!! 513.45 
Group  (1, 5.98) 0.19  T2 -4.16 Control – Coed 27.23 30.28 31.77 !!! 512.56 
Time * Group  (2, 372.23) 1.83 

 
 T3 Reference Control – Single-Sex 41.04 39.54 43.70 !!! 619.68 



!

! 375!

 df F Fixed Effects Estimate Estimates Means T1 T2 T2 Random Effects 
School Gender (1, 5.98) 1.11 Group Intervention -9.58     !"!!,! 393.80 
Time * School Gender (2, 372.23) 1.06  Control Reference     !"!!,! 414.79 
Group * School Gender (1, 5.98) 1.37 Time*Group Intervention * T1 0.28     !"!!,! 438.87 
Time*Group*School 
Gender 

(2, 372.23) 2.05  Intervention * T2 3.09       
  School Gender Coed -11.93       

    Single-Sex Reference       
   Time *School Gender T1 * Coed -1.88       
    T2 * Coed 2.66       
   Group*School Gender Intervention * Coed 10.01       
   Time*Group* School 

Gender 
T1 * Intervention * Coed 6.64       

   T2 * Intervention * Coed  0.18       
Model 4e (school year tested as covariate) Intercept  26.81** Intervention – 4Y 32.95 31.31 32.91 Between School   66.02 
Time (2, 593.28) 0.38 Time T1 -3.97 Intervention – 5/6Y 34.78 35.43 35.04 !!! 517.72 
Group (1, 7.60) 0.16  T2 -2.81 Control – 4Y 34.67 32.91 35.78 !!! 505.22 
Time * Group (2, 593.28) 1.51  T3 Reference Control – 5/6Y 34.76 35.93 38.73 !!! 614.54 
School Year (1, 49.56) 0.65 Group Intervention 3.70       
Time * School Year (2, 593.32) 0.95  Control Reference       
Group * School Year (1, 49.56) 0.07 Time*Group Intervention * T1 3.71       
Time*Group*School Year (2, 593.32) 0.08  Intervention * T2 3.19       
   School Year  4Y -2.95       
    5/6Y 2.86       
   Time * School Year T1 * 4Y Reference       
    T2 * 4Y -0.07       
   Group * School Year Intervention * 4Y -2.15       
   Time*Group*School 

Year 
T1 * Intervention * 4Y -0.49       

   T2 * Intervention * 4Y 1.05       
Model 4f (student gender tested as covariate) Intercept  42.91** Intervention -Male 26.81 26.05 25.76 Between School   26.28 
Time (2, 584.81) 0.98 Time T1 -2.90 Intervention-Female 37.16 37.90 36.75 !!! 502.09 
Group  (1, 11.75) 0.39  T2 -4.27 Control -Male 25.34 29.30 29.58 !!! 490.37 
Time * Group  (2, 584.81) 2.23  T3 Reference Control –Female 40.01 38.64 42.91 !!! 604.89 
Gender (1, 62.60) 15.47** Group Intervention -6.16       
Time * Gender (2, 584.76) 0.62  Control Reference       
Group * Gender (1, 62.60) 0.05 Time*Group Intervention * T1 3.30       
Time * Group * Gender (2, 584.76) 1.88  Intervention * T2 5.42       
   Gender Male -13.33       
    Female Reference       
   Time * Gender T1 * Males -1.34       
    T2 * Males 3.99       
   Group * Gender Intervention * Males 2.34       
   Time * Group * 

Gender 
T1*Intervention*Males 1.98       

   T2*Intervention*Males -4.86       
Note. Alpha set at .025 in line with the rough false discovery rate correction. T1 = Time 1; T2 = Time 2; T3 = Time 3; PP = Per Protocol; Coed = Coeducational; 4Y =  4th Year; 5/6Y = 5th / 6th Year. 
*significant at the ,025 level ** significant at the 001 level 
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Table 5 Multilevel Models for Well-Being 

Omnibus F Test Fixed Effect Estimates Estimated Marginal Means Random Effects 

 df F  Time 1 Time 2 Time 3 
Model 5a (Intention to Treat) Intercept  12.22** Intervention  12.08 12.44 12.95 Between School   1.75 
Time (2, 895.37) 2.63 Time T1 -0.14 Control 12.08 12.40  12.22 Residual 27.64 
Group  (1, 8.0) 0.07  T2 0.18     Covariance 18.02 
Time * Group  (2, 895.37) 1.47  T3 Reference       
   Group Intervention 0.73       
    Control Reference       
   Time*Group Intervention * T1 -0.73       
    Intervention * T2 -0.69       
Model 5b (Per Protocol) Intercept  12.22** Intervention –PP 11.96 12.27 12.89 Between School   1.73 
Time (2, 888.02) 4.36* Time T1 -0.14 Intervention –Not PP 12.16 12.55 13.00 Residual 27.69 
Group  (2, 13.94) 0.12  T2 0.18 Control 12.07 12.39 12.22 Covariance 18.05 
Time * Group  (4, 888.03) 0.75  T3 Reference       
   Group Intervention - PP 0.67       
    Intervention–Not PP 0.79       
    Control Reference       
   Time*Group T1 * Intervention-PP -0.79       
    T1*Intervention–Not PP  -0.71       
    T2*Intervention - PP -0.80       
    T2*Intervention–Not PP -0.63       

Model 5c (school DEIS status tested as covariate) Intercept  12.45** Intervention – DEIS 11.73 12.23 12.28 Between School   2.29 
Time (2, 889.29) 2.13 Time T1 -0.67 Intervention–Non-DEIS 12.65 12.96 13.69 Residual 27.67 
Group  (1, 5.60) 0.09  T2 -0.03 Control – DEIS 12.46 12.42 12.02 Covariance 18.06 
Time * Group  (2, 889.29) 1.12  T3 Reference Control – Non-DEIS 11.78 12.41 12.45   
DEIS Status (1, 5.60) 0.18 Group Intervention 1.24       
Time * DEIS Status (2, 889.29) 1.46  Control Reference       
Group*DEIS Status (1, 5.60) 0.25 Time*Group Intervention * T1 -.37       
Time*Group*DEIS 
Status 

(2, 889.29) 0.48  Intervention * T2 -.69       
  DEIS Status DEIS -0.42       

    Non DEIS Reference       
   Time*DEIS Status T1 * DEIS 1.11       

    T2 * DEIS 0.43       
   Group*DEIS Status Intervention * DEIS -0.99       
   Time*Group*DEIS 

Status 
T1*Intervention * DEIS -0.62       

   T2 * Intervention*DEIS 0.25       

Model 5d (school gender tested as covariate) Intercept  11.29** Intervention – Coed 12.44 13.10 13.66 Between School   1.09 
Time (2, 885.73) 1.42 Time T1 -0.61 Intervention–Single-Sex 11.87 11.78 12.21 Residual 27.65 
Group  (1, 5.66) 0.07  T2 -0.08 Control – Coed 13.76 13.71 13.12 Covariance 18.07 
Time * Group  (2, 885.73) 1.63  T3 Reference Control – Single-Sex 10.68 11.21 11.29   
School Gender (1, 5.66) 4.66 

 
Group Intervention 0.92       
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 df F Fixed Effects Estimate Estimates Means T1 T2 T2 Random Effects 
Time * School Gender (2, 885.73) 0.15  Control Reference       
Group*School Gender (1, 5.66) 0.67 Time*Group Intervention * T1 0.27       
Time*Group*School 
Gender 

(2, 885.73) 2.66  Intervention * T2 -0.35       
  School Gender Coed 1.83       

    Single-Sex Reference       
   Time * Gender T1 * Coed 1.25       
    T2 * Coed 0.67       
   Group*School Gender Intervention * Coed -0.38       
   Time*Group* School 

Gender 
T1*Intervention*Coed -2.13       

   T2*Intervention*Coed  -0.80       
Model 5e (school year tested as covariate) Intercept  12.41** Intervention – 4Y 12.56 13.31 13.98 Between School   1.99 
Time (2, 902.46) 2.86 Time T1 -0.06 Intervention – 5/6Y 11.61 11.71 12.12 Residual 27.32 
Group  (1, 7.99) 0.17  T2 0.26 Control – 4Y 11.53 11.83 11.90 Covariance 17.68 
Time * Group  (2, 902.46) 1.14  T3 Reference Control – 5/6Y 12.35 12.67 12.41   
School Year (1, 33.44) 0.25 Group Intervention -0.29       
Time * School Year (2, 902.32) 0.74  Control Reference       
Group * School Year (1, 33.44) 2.18 Time*Group Intervention * T1 -0.45       
Time*Group*School 
Year 

(2, 902.32) 0.29  Intervention * T2 -0.66       
  School Year  4Y -0.51       

    5/6Y -0.32       
   Time*School Year T1 * 4Y Reference       
    T2 * 4Y -0.33       
   Group*School Year Intervention * 4Y 2.38       
   Time*Group* School 

Year 
T1 * Intervention*4Y -0.60       

   T2 * Intervention*4Y 0.06       
Model 5f (student gender tested as covariate) Intercept  10.76** Intervention -Male 13.26 13.91 14.17 Between School   0.57 
Time (2, 884.49) 1.90 Time T1 -0.28 Intervention-Female 11.41 11.57 12.26 Residual 26.83 
Group  (1, 8.96) 0.01  T2 0.15 Control -Male 14.96 14.99 14.78 Covariance 17.18 
Time * Group  (2, 884.49) 1.44  T3 Reference Control –Female 10.48 10.91 10.76   
Gender (1, 35.20) 29.70** Group Intervention 1.50       
Time * Gender (2, 884.57) 0.12  Control Reference       
Group * Gender (1, 35.20) 3.58 Time*Group Intervention * T1 -0.57       
Time * Group * Gender (2, 884.57) 0.45  Intervention * T2 -0.84       
   Gender Male 4.02*       
    Female Reference       
   Time*Gender T1 * Males 0.45       
    T2 * Males 0.05       
   Group*Gender Intervention * Males -2.11       
   Time*Group* Gender T1*Intervention*Males -0.52       
   T2*Intervention*Males 0.37       
Note. Alpha set at .025 in line with the rough false discovery rate correction. T1 = Time 1; T2 = Time 2; T3 = Time 3; PP = Per Protocol; Coed = Coeducational; 4Y =  4th Year; 5/6Y = 5th / 6th Year. 
* significant at the ,025 level ** significant at the .001 level!
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Table 6 Multilevel Models for Help-Seeking Intentions 

 
Omnibus F Tests 

 
Fixed Effects Estimates 

 
Estimated Marginal Means 

 
 

Random Effects   df F  Time 1 Time 2 Time 3 

Model 6a (Intention to Treat) Intercept  24.94** Intervention  24.60 24.82 25.22 Between School   1.06 
Time (2, 806.81) 2.09 Time T1 -0.32 Control 24.05 23.72  24.37 Residual 35.69 
Group  (1, 8.91) 0.89  T2 -0.65     Covariance 23.72 
Time * Group  (2, 806.84) 0.56  T3 Reference       
   Group Intervention 0.85       
    Control Reference       
   Time*Group Intervention * T1 -0.31       
    Intervention * T2 0.24       
Model 6b (Per Protocol) Intercept  24.93** Intervention –PP 25.13 25.27 25.55 Between School   1.05 
Time (2, 799.16) 2.22 Time T1 -0.32 Intervention –Not PP 24.26 24.51 24.99 Residual 35.67 
Group  (2, 15.89) 1.19  T2 -0.65 Control 24.05 23.72 24.37 Covariance 23.68 
Time * Group  (4, 799.86) 0.34  T3 Reference       
   Group Intervention - PP 1.19       
    Intervention – Not PP 0.62       
    Control Reference       
   Time*Group T1 * Intervention - PP -0.11       
    T1*Intervention–Not PP  -0.42       
    T2 * Intervention - PP 0.36       
    T2*Intervention–Not PP 0.17       

Model 6c (school DEIS status tested as covariate) Intercept  25.43** Intervention – DEIS 24.09 24.66 25.07 Between School   1.37 
Time (2, 802.33) 2.18 Time T1 -0.44 Intervention–Non-DEIS 24.99 25.05 25.46 Residual 35.72 
Group  (1, 6.21) 0.81  T2 -0.55 Control – DEIS 23.57 22.99 23.75 Covariance 23.70 
Time * Group  (2, 802.34) 0.79  T3 Reference Control – Non-DEIS 24.50 24.38 24.93   
DEIS Status (1, 6.05) 0.82 Group Intervention 0.53       
Time * DEIS Status (2, 802.53) 0.03  Control Reference       
Group * DEIS Status (1, 5.84) 0.10 Time*Group Intervention * T1 -0.03       
Time * Group * DEIS Status (2, 802.58) 0.47  Intervention * T2 0.14       
   DEIS Status DEIS -1.18       
    Non DEIS Reference       
   Time*DEIS Status T1 * DEIS 0.25       
    T2 * DEIS -0.22       
   Group*DEIS Status Intervention * DEIS 0.78       
   Time*Group*DEIS 

Status 
T1 * Intervention *DEIS -0.76       

   T2 * Intervention * DEIS -.23       

Model 6d (school gender tested as covariate) Intercept  26.52** Intervention - Coed 24.07 24.28 24.55 Between School   0.38 
Time (2, 798.87) 1.59 Time T1 -0.87 Intervention–Single-Sex 25.21 25.43 26.05 Residual 35.63 
Group  (1, 5.30) 2.08  T2 -1.72* Control – Coed 22.88 23.17 22.39 Co-variance 23.70 
Time * Group  (2, 798.85) 0.54  T3 Reference Control – Single-Sex 25.02 24.18 25.90   
School Gender (1, 4.49) 6.67 

 
Group Intervention 0.15       
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 df F Fixed Effects Estimate Estimates Means T1 T2 T2 Random Effects 
Time * School Gender (2, 798.84) 3.12  Control Reference       
Group * School Gender (1, 4.85) 0.48 Time*Group Intervention * T1 0.03       
Time*Group*School 
Gender 

(2, 799.20) 1.75  Intervention * T2 1.09       
  School Gender Coed -3.50*       

    Single-Sex Reference       
   Time * Gender T1 * Coed 1.36       
    T2 * Coed 2.49*       
   Group*School 

Gender 
Intervention * Coed 2.00       

   Time * Group * 
School Gender 

T1 * Intervention * Coed -0.99       
   T2 * Intervention * Coed  -2.13       
Model 6e (school year tested as covariate) Intercept  24.32** Intervention – 4Y 23.73 24.33 24.89 Between School   1.25 
Time (2, 836.05)  4.11* Time T1 -0.25 Intervention – 5/6Y 24.83 24.79 25.11 Residual 35.60 
Group  (1, 8.20) 0.53  T2 -0.06 Control – 4Y 23.86 22.09 24.94 Covariance 23.70 
Time * Group  (2, 836.05) 2.00  T3 Reference Control – 5/6Y 24.08 24.26 24.32   
School Year (1, 24.08) 0.62 Group Intervention 0.79       
Time * School Year (2, 836.01) 2.50  Control Reference       
Group * School Year (1, 24.08) 0.00 Time*Group Intervention * T1 -0.04       
Time * Group * School Year (2, 836.01) 3.03  Intervention * T2 -0.27       
   School Year  4Y 0.62       
    5/6Y Reference       
   Time*School Year T1 * 4Y -0.84       
    T2 * 4Y -2.79*       
   Group*School Year Intervention * 4Y -0.84       
   Time*Group* 

School Year 
T1 * Intervention * 4Y -0.03       

   T2 * Intervention * 4Y 2.56       
Model 6f (student gender tested as covariate) Intercept  25.91** Intervention -Male 23.29 23.81 23.97 Between School   0.10 
Time (2, 797.92) 1.66 Time T1 -0.27 Intervention-Female 25.48 25.48 26.07 Residual 35.58 
Group  (1, 9.51) 1.86  T2 -0.96 Control -Male 22.65 23.10 23.12 Covariance 23.60 
Time * Group  (2, 797.94) 0.25  T3 Reference Control –Female 24.86 24.17 25.13   
Gender (1, 27.65) 10.48* Group Intervention 0.94       
Time * Gender (2, 798.18) 1.23  Control Reference       
Group * Gender (1, 30.91) 0.04 Time*Group Intervention * T1 -0.32       
Time * Group * Gender (2, 798.35) 0.17  Intervention * T2 0.38       
   Gender Male -2.01       
    Female Reference       
   Time * Gender T1 * Males -0.20       
    T2 * Males 0.94       
   Group * Gender Intervention * Males -0.09       
   Time * Group * 

Gender 
T1*Intervention*Males 0.11       

   T2*Intervention*Males -0.51       
Note. Alpha set at .025 in line with the rough false discovery rate correction. T1 = Time 1; T2 = Time 2; T3 = Time 3; PP = Per Protocol; Coed = Coeducational; 4Y = 4th Year; 5/6Y = 5th / 6th Year. 
* significant at the ,025 level ** significant at the .001 level!
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Appendix S: Multilevel Models Examining the Interaction Effects of School Year as a Three Level Variable 

 
Table 1 Fixed and Random Effects for Multilevel Models Examining the Interaction of School Year (K=3) with Group Assignment and Time  

Omnibus F Tests Fixed Effects Estimated Marginal Means  
Random Effects   df F   Estimate  Time 1  Time 2  Time 3  

Primary Outcome – ESA Intercept  26.81** IV 4th Y 29.96 29.89 30.38 Between School 3.23 
Time  1.53 Time T1 1.95 IV 5th Y 29.92 29.24 29.68 Residual 53.73 
Group   0.05  T2 2.10 IV 6th Y 30.28 27.99 26.64 Co-variance 38.03 
Time * Group   0.50  T3 Reference CTRL 4th Y 27.32 26.92 27.58   
School Year  2.40 Group IV -.17 CTRL 5th Y 31.49 31.42 31.50   
Time * School Year  1.16  CTRL Reference CTRL 6th Y 28.76 28.91 26.81   
Group * School Year  2.42 Time*Group IV * T1 1.69       
Time*Group*School Year  0.32  IV * T2 -.75       
   School Year  4th Y .77       
    5th Y 4.69*       
    6th Y Reference       
   Time * School 

Year 
T1 * 4th Y -2.21       

   T1 * 5th Y -1.96       
    T2 * 4th Y -2.76       
    T2 * 5th Y -2.18       
   Group * School 

Year 
IV* 4th Y 2.97       

   IV * 5th Y -1.65       
    T1*IV*4th Y -1.86       
    T1*IV*5th Y -1.44       
    T2*IV*4th Y 0.92       
    T2*IV*5th Y 0.39       
Secondary Outcome – Engagament Coping Intercept  26.81** IV 4th Year 45.54 45.30 47.81 Between School 5.91 
Time  0.18 Time T1 -.25 IV 5th Year 47.18 46.89 48.42 Residual 120.57 
Group   0.00  T2 1.31 IV 6th Year 46.29 45.17 42.41 Co-variance 86.01 
Time * Group   0.37  T3 Reference CTRL 4th Y 44.83 44.98 46.51   
School Year  0.74 Group IV -2.94 CTRL 5th Y 46.85 46.47 47.39   
Time * School Year  1.26  CTRL Reference CTRL 6th Y 45.10 46.66 45.35   
Group * School Year  0.08 Time*Group IV * T1 4.14       
Time*Group*School Year  0.44  IV * T2 1.45       
   School Year  4th Y 1.16       
    5th Y 2.04       
!
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Table 1 (contd.) 
Omnibus F tests df F Fixed Effects Estimate Estimated Means T1 T2 T3 Fixed Effects 

    6th Y Reference       
   Time * School 

Year 
T1 * 4th Y -1.43       

   T1 * 5th Y -0.29       
    T2 * 4th Y -2.85       
    T2 * 5th Y -2.24       
   Group * School 

Year 
IV* 4th Y 4.24       

   IV * 5th Y 3.97       
    T1*IV*4th Y -4.73       
    T1*IV*5th Y -4.84       
    T2*IV*4th Y -2.43       
    T2*IV*5th Y -2.05       
Secondary Outcome – Disengagement Coping Intercept  49.30** IV 4th Y 46.97 45.93 45.82 Between School 0.93 
Time  0.08 Time T1 0.86 IV 5th Y 47.50 47.29 47.38 Residual 126.14 
Group   1.35  T2 0.03 IV 6th Y 55.61 63.61 65.27 Covariance 85.45 
Time * Group   5.45*  T3 Reference CTRL 4th Y 51.04 47.58 45.52   
School Year  6.53* Group IV 14.67* CTRL 5th Y 50.30 49.06 50.18   
Time * School Year  3.48*  CTRL Reference CTRL 6th Y 51.46 50.63 50.60   
Group * School Year  3.71 Time*Group IV * T1 -10.52*       
Time*Group*School 
Year 

 1.93  IV * T2 -1.68       
  School Year  4th Y -5.08       

    5th Y -0.42       
    6th Y Reference       
   Time * School 

Year 
T1 * 4th Y 4.66       

   T1 * 5th Y -0.74       
    T2 * 4th Y 2.04       
    T2 * 5th Y -1.15       
   Group* School 

Year 
IV* 4th Y -14.36*       

   IV * 5th Y -17.47*       
    T1*IV*4th Y 6.14       
    T1*IV*5th Y 10.52*       
    T2*IV*4th Y -.28       
    T2*IV*5th Y 2.71       
Secondary Outcome – Emotional Distressa Intercept  42.68** IV 4th Y 31.26 30.54 29.21 Between School 41.88 
Time  1.64 Time T1 -3.80 IV 5th Y 33.0 33.47 31.75 !!! 514.39 
Group   7.17*  T2 -3.15 IV 6th Y 50.15 57.11 93.79 !!! 507.66 
Time * Group   8.94**  T3 Reference CTRL 4th Y 35.09 33.25 36.29 !!! 566.54 
School Year  10.93** Group IV 51.08** CTRL 5th Y 32.47 33.74 36.26 !"!!,! 389.33 
Time * School Year  4.48*  CTRL Reference CTRL 6th Y 38.88 39.53 42.68 !"!!,! 400.99 
Group * School Year  10.01** Time*Group IV * T1 -39.8**     !"!!,! 422.45 
Time*Group*School Year    IV * T2 -33.5**       
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Table 1 (contd.) 
Omnibus F tests df F Fixed Effects Estimate Estimated Means T1 T2 T3 Fixed Effects 

   School Year  4th Y -6.39       
    5th Y -6.42       
    6th Y Reference       
   Time * School 

Year 
T1 * 4th Y 2.61       

   T1 * 5th Y 0.16       
    T2 * 4th Y 0.12       
    T2 * 5th Y 0.63       
   Group * School 

Year 
IV* 4th Y -58.2**       

   IV * 5th Y -55.6**       
    T1*IV*4th Y 43.05**       
    T1*IV*5th Y 44.85**       
    T2*IV*4th Y 37.86**       
    T2*IV*5th Y 37.73**       
Secondary Outcome – Well-being Intercept  10.90** IV 4th Y 12.68 13.43 14.10 Between School 1.17 
Time  0.06 Time T1 -1.10 IV 5th Y 11.81 12.02 12.47 Residual 26.93 
Group   0.49  T2 0.08 IV 6th Y 10.15 7.77 6.51 Co-variance 17.35 
Time * Group   1.14  T3 Reference CTRL 4th Y 11.71 12.03 12.08   
School Year  5.41* Group IV -4.39 CTRL 5th Y 13.47 13.33 12.90   
Time * School Year  1.36  CTRL Reference CTRL 6th Y 9.80 10.98 10.90   
Group * School Year  2.20 Time*Group IV * T1 4.75*       
Time*Group*School 
Year 

 2.60  IV * T2 1.18       
 0.06 School Year  4th Y 1.18       

    5th Y 2.0       
    6th Y Reference       
   Time * School 

Year 
T1 * 4th Y -0.75       

   T1 * 5th Y 1.68       
    T2 * 4th Y -0.13       
    T2 * 5th Y 0.35       
   Group * School 

Year 
IV* 4th Y 6.42*       

   IV * 5th Y 3.97       
    T1*IV*4th Y -5.81*       
    T1*IV*5th Y -5.98*       
    T2*IV*4th Y -1.81       
    T2*IV*5th Y -2.07       
Secondary Outcome – Help-Seeking Intentions Intercept  24.23** IV 4th Y 23.68 24.28 24.84 Between School 1.15 
Time  1.00 Time T1 -0.16 IV 5th Y 24.63 24.65 24.99 Residual 35.65 
Group   1.75  T2 0.19 IV 6th Y 28.29 27.04 26.70 Co-variance 23.70 
Time * Group   0.45  T3 Reference CTRL 4th Y 23.85 22.09 24.94   
School Year  1.01 Group IV 2.47 CTRL 5th Y 24.11 24.16 24.44   
Time * School Year  1.30  CTRL Reference CTRL 6th Y 24.07 24.42 24.23   
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Table 1 (contd.) 
Omnibus F tests df F Fixed Effects Estimate Estimated Means T1 T2 T3 Fixed Effects 

Group * School Year  0.61 Time*Group IV * T1 1.75       
Time*Group*School 
Year 

 1.55  IV * T2 0.14       
  School Year  4th Y 0.71       

    5th Y 0.21       
    6th Y Reference       
   Time * School 

Year 
T1 * 4th Y -0.93       

   T1 * 5th Y -0.17       
    T2 * 4th Y -3.04*       
    T2 * 5th Y -0.47       
   Group * School 

Year 
IV* 4th Y -2.58       

   IV * 5th Y -1.92       
    T1*IV*4th Y -1.82       
    T1*IV*5th Y -1.77       
    T2*IV*4th Y 2.15       
    T2*IV*5th Y -0.21       
Note. Alpha set at .025 in line with the rough false discovery rate correction. School DEIS Status and mother’s education level were included as fixed effect for the CSI Disengagement 
Model. CTRL = control group, IV = intervention group. Residual = Within-time point residual variance; Covariance = Between-time point covariance. 
a For the emotional distress outcome the model did not adequately converge with a CSH covariance structure specified, thus an unstructured (UN) covariance matrix was used for this 
model 
* significant at the .025 level ** significant at the .001 level 
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Figure 1. Charts depicting estimated marginal means from multilevel models examining the 

Interaction of School Year (K=3) with Group Assignment and Time  
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Appendix T: Additional Analyses from Chapter 7 

 
One Way ANOVAs Examining Differences Between Formal Help-Seeking Groups  

As described in Chapter 7, Section 7.4.3.1, One Way ANOVAs run with the smaller sample 

(N=44) assessing differences between participants who categorised themselves into formal 

help-seeking groups in terms of depression, anxiety and overall distress are presented in 

Table 1 and are graphically displayed in Figure 1.   

 

Table 1 

One-way ANOVAS Examining Differences Between Formal Help-Seeking Groups  

 
Measure 

Group 1 
N=101 
! (SD) 

Group 2 
N=76 
! (SD) 

Group 3 
N=20 
! (SD) 

Group 4 
N=11 
! (SD) 

F Post Hoc 

DASS-21 – depression 
(N=44) 
Severity Rating 
 

4.55 
(4.48) 

Normal 

11.20 
 (9.15) 
Mild 

24.0 
 (10.44) 
Severe 

24.6 
(10.37) 
Severe 

12.81** (Scheffe) 
1 < 3,4 
2 < 3,4 

 
DASS-21 – anxiety 
(N=44) 
Severity Rating 
 

4.8   
(5.43) 

Normal 
 

11.27 
 (9.77) 

Moderate 

17.8  
(8.56) 

Severe 

18.0  
(9.59) 

Severe 

5.48* (Scheffe) 
1 < 3,4 

 

DASS-21 – total 
(N=44) 

19.6  
(16.08) 

36.75  
(19.33) 

65.5  
(23.27) 

61.8  
(24.38) 

9.98** (Scheffe) 
1 < 3,4 

 
 

 

 
Figure 1. Graphs depicting one-way ANOVAs where significant differences in mental health 

outcomes were found between help-seeking groups 

 

One-way ANOVAS Examining Differences Between Sense of Connectedness Groups  

A series of one-way ANOVAs were conducted assessing differences between participants 

who fell into different categories in terms of frequency with which they felt a sense of 

belonging and connectedness. As illustrated in Table 2, post hoc analyses predominantly 

only indicated statistically significant differences between those who feel a sense of 

connectedness some of the time and those who feel it a lot or all of the time. As sample sizes 

across the groups are unequal and HOV is not observed for the majority of dependent 
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variables, the Type 1 error rate for these analyses is likely to be overly liberal. Alternative 

analyses using t-tests are present in text (Chapter 7, Section 7.4.3.5). 

 

Table 2 

One-way ANOVAS Examining Differences Between Sense of Connectedness Groups  

 Group 1 
(N=12) 
! (SD) 

Group 2 
(N=92) 
! (SD) 

Group 3 
(N=75) 
! (SD) 

Group 4 
(N=29) 
! (SD) 

F Post Hoc 

Standardised Measures 
DASS-21 - depression 13.67  

(13.72) 
14.37 
(9.65) 

7.21  
(6.87) 

4.21  
(5.26) 

14.73** (Dunnet’s C) 
2 > 3,4 

 
DASS-21 - anxiety 9.83  

(8.55) 
12.41 
(8.88) 

6.41  
(6.40) 

4.64  
(5.71) 

11.51** (Dunnet’s C) 
2 > 3,4 

 
DASS-21 – stress 15.67 

 (11.72) 
14.95 
(7.88) 

10.32 
(7.15) 

7.57  
(5.82) 

9.22** (Dunnet’s C) 
2 > 3,4 

 
DASS-21 - total 39.17  

(29.65) 
42.43 

(22.83) 
21.29 

(16.66) 
16.43 

(14.40) 
18.22** (Dunnet’s C) 

2 > 3,4 
 

WHO-5 9.58 
 (5.07) 

10.16 
(4.48) 

13.55 
(4.45) 

16.34 
(5.88) 

16.28** (Scheffe) 
1 < 4 

2 < 3,4 
Average EMA Ratings 
Happy 5.53  

(3.20) 
6.02  

(1.57) 
6.51  

(1.71) 
7.50  

(1.69) 
4.43* (Dunnet’s C) 

2 < 4 
 

Sad 2.93  
(3.19) 

3.46  
(2.13) 

2.47  
(1.81) 

0.99  
(1.30) 

8.84** (Dunnet’s C) 
2 > 3,4 
3 > 4 

 
Angry 3.21  

(3.24) 
3.0   

(2.0) 
1.94  
(1.4) 

1.14 
(1.57) 

7.28** (Dunnet’s C) 
2 > 3,4 

 
Stressed 3.58  

(2.95) 
4.61 

(2.25) 
3.53  

(2.52) 
2.53  

(2.09) 
5.01* (Scheffe) 

2 > 4 
 

Worried 2.97  
(2.31) 

4.30  
(2.44) 

2.84  
(1.76) 

1.87  
(1.79) 

9.03** (Dunnet’s C) 
2 > 3,4 

 
Note. Group 1 = None of the Time; Group 2 = Some of the Time; Group 3 = A Lot of the Time; Group 4 = All of 
the Time. Alpha set at .028 in line with rough false discovery rate. 
* significant at the .027 level ** significant at the .001 level
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Figure 2 Graphs depicting one-way ANOVAs where mental health outcome differences were found between sense of connectedness groups !


