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Abstract
ADHD diagnoses are increasing worldwide, in patterns involving both overdiagnosis of some groups and underdiagnosis of others. The current study uses data from a national longitudinal study of Irish children (N=8,568) to examine the sociodemographic, clinical and psychological variables that differentiate children with high hyperactivity/inattention symptoms, who had and had not received a diagnosis of ADHD. Analysis identified no significant differences in the demographic characteristics or socio-emotional wellbeing of 9-year-olds with hyperactivity/inattention who had and who had not received a diagnosis of ADHD. However, by age 13, those who had held a diagnosis at 9 years showed more emotional and peer relationship problems, worse prosocial behaviour, and poorer self-concept.  Further research is required to clarify the developmental pathways responsible for these effects.
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[bookmark: _Hlk524618395]Attention Deficit Hyperactivity Disorder (ADHD) is a disorder characterised by high levels of hyperactivity, impulsivity and inattention, which are associated with impairment in academic, social and/or personal functioning.  Diagnosis is usually made by a clinician with expertise in child development, following clinical interviews with the child and their caregivers, which may be supplemented by standardised rating scales and/or school observations. ADHD diagnoses are increasing worldwide, in patterns that may involve both overdiagnosis of some groups (notably, middle-class white males) and underdiagnosis of others (particularly females and members of ethnic and linguistic minorities) [1–3]. Understanding the implications of these distinctive diagnostic patterns requires information about the predictors and outcomes of receiving an ADHD diagnosis in childhood. The current study uses data from a national longitudinal study of Irish children to examine the sociodemographic, clinical and psychological variables that differentiate children with high hyperactivity/inattention symptoms, who do and do not receive a diagnosis of ADHD. It investigates whether receiving a diagnosis is associated with better or worse longitudinal socio-emotional outcomes for children with ADHD symptoms.
Who receives a diagnosis of ADHD?
ADHD is one of the most common disorders of childhood, with an estimated prevalence rate of approximately 5% worldwide [4]. Most childhood psychiatric disorders are underdiagnosed, and similar claims are sometimes made for ADHD, particularly in females [5–7]. However, others in the ADHD field have articulated a concern about overdiagnosis [8, 9]. In the US, rates of diagnosis have exceeded the estimated prevalence rate of 5% for at least 20 years, with diagnoses increasing year-on-year [3, 10, 11]. Figures from the 2016 National Survey of Children's Health suggest 9.4% of U.S. 5-17 year olds had received an ADHD diagnosis and 5.2% were actively taking ADHD medication [12]. Although North America remains the region with the highest rates of diagnosis, similar patterns are in evidence globally [13, 14].
The discrepancy between epidemiological estimates and actual diagnostic prevalence suggests diagnostic practice in ADHD is suboptimal. Empirical evidence substantiates this proposal. One study showed that a significant minority (17%) of practicing clinicians diagnosed ADHD in a hypothetical case that did not meet diagnostic criteria, with misdiagnosis twice as high when the case was male as female [15]. Symptomatic girls are less likely to receive a diagnosis than boys [16]. There is extensive international evidence showing that the youngest children in a classroom are disproportionately likely to acquire an ADHD diagnosis and/or medication, irrespective of symptom severity [17–25]. Rates of diagnosis are also influenced by geographic and racial factors, with children from ethnic and linguistic minorities less likely to receive a diagnosis [1, 3]. Finally, there are many individual differences (e.g. cultural outlook, subjective judgements about what constitutes ‘normal’ child activity levels) that may influence the likelihood of teachers suggesting, parents seeking, or clinicians recommending a diagnosis of ADHD.
To date, minimal epidemiological research has investigated the prevalence or sociodemographic distribution of ADHD diagnoses in Ireland. ADHD is the most frequent primary presentation to Irish Child and Adolescent Mental Health Services (CAMHS), present in 31.6% of service-users [26]. However, use of ADHD medications is lower than other advanced economies [14] and some health professionals show negative attitudes to ADHD diagnosis [27]. The current study supplements the international literature on diagnostic patterns by exploring the prevalence and distribution of ADHD diagnoses in an Irish community sample.
What are the socio-emotional implications of a diagnosis of ADHD?
An informed debate about the phenomena of under- and/or over-diagnosis requires an understanding of the implications of receiving an ADHD diagnosis. That is, does a diagnosis change a child’s life trajectory in positive or negative ways? This question does not pertain solely to management of core ADHD symptoms. Research shows that receiving a psychiatric diagnosis in early life affects a child’s emotional and social wellbeing in numerous diverse ways [28]. An ADHD diagnosis can bring a sense of self-understanding and relief, absolving the child of blame for undesirable behaviour [29–34]. Yet children can also experience diagnosis as threatening and devaluing their self-image [29, 30, 32, 34, 35]. Similar inconsistencies are found for diagnosis’ effects on social relations: an ADHD diagnosis can expose a young person to stigma and bullying [30, 32–34], yet can also foster more understanding from family, teachers and peers [31, 33, 36]. 
Given these complex and contradictory effects, which can occur within as well as between individuals [28], it is important to understand the net benefits that diagnosis brings to the socio-emotional wellbeing of symptomatic young people. However, most research exploring social and psychological responses to diagnosis is qualitative in design, and therefore unable to weigh up the various positive and negative effects to summarise their cumulative implications for child wellbeing and service delivery. Additionally, qualitative studies are unable to isolate the extent to which positive or negative effects follow from the diagnostic label itself, rather than the symptoms that presumably precede it [28]. Quantitative research that compares socio-emotional outcomes for young people of equivalent symptomatology, who do and do not receive a diagnosis, is extremely sparse.
Some insight into the repercussions of diagnosis can be derived from the literature on the effects of ADHD treatment, which diagnosis presumably facilitates. There are safe, easily-administered pharmaceutical treatments for ADHD symptoms, which show documented effectiveness [37–39]. Behavioural interventions may also be helpful [40, 41], particularly when used in conjunction with pharmacological treatment [37, 42]. The symptom reduction that treatment achieves has positive corollaries for global life outcomes. A systematic review of 351 studies covering a range of academic, health, social and behavioural outcomes confirms that untreated ADHD generally leads to poorer outcomes than either treated ADHD or non-ADHD controls [38]. A further review of longitudinal research specifically focused on self-esteem and/or social function outcomes confirms that persons with untreated ADHD are disadvantaged relative to their treated or non-symptomatic peers [43]. While higher intensity of treatment sometimes correlates with more negative outcomes, this is likely because more severely impaired youths, or those with comorbid psychiatric problems, require more intervention [44]. Thus, to the extent that diagnosis facilitates access to effective treatment, the diagnosis should have a positive effect on a symptomatic young person’s wellbeing [6]. 
However, the literature comparing those with treated and untreated ADHD is not an exact proxy for the current paper’s question of the outcomes of ADHD diagnosis. While treatment and diagnosis will often be co-extensive in real-world contexts, this is not always the case. US data indicate approximately one-quarter of children with active ADHD diagnoses are not receiving any treatment [12], and this figure is likely higher in other countries [45]. Undertreatment may be due to numerous factors, including resource constraints and clinician or parent/child decisions to forego treatment. Further separating the variables of diagnosis and treatment, it is possible that treatment may be offered to symptomatic children without giving a formal diagnosis[footnoteRef:1] [46]. While a diagnosis is a prerequisite for accessing treatment in some jurisdictions, in others it is possible for clinicians to trial treatments for hyperactivity symptoms prior to stipulating a formal diagnosis. [1:  Such a scenario may also occur in research contexts in double-blinded clinical trials, which further confounds the extent to which research on treatment outcomes can be generalised to draw conclusions about the outcomes of ADHD diagnosis.] 

The empirical literature contains one cross-sectional study comparing diagnosed individuals with peers who screened positive for ADHD but had not received a diagnosis [47]. Undiagnosed individuals were disadvantaged relative to non-ADHD controls on quality of life, functional impairment and interpersonal difficulties; however, there was no significant difference when compared to the diagnosed ADHD participants [47]. This study departs from the treatment literature in suggesting that clinical identification of ADHD does not necessarily improve socio-emotional outcomes. However, Able et al.’s [47] study was cross-sectional, making it impossible to draw inferences about directionality (i.e. does diagnosis actually produce minimal benefits, or are children who receive a diagnosis more impaired at baseline?). Moreover, the analytic strategy involved multiple uncorrected chi-square and t-tests that did not control for important variables such as symptom severity. To date, no longitudinal research compares socio-emotional development for children with diagnosed and undiagnosed hyperactivity/inattention, controlling for relevant clinical and socio-demographic variables.
The current study
The current research uses data from Growing Up in Ireland – the National Longitudinal Study of Children (GUI) to investigate the distribution and longitudinal socio-emotional implications of ADHD diagnosis in an Irish community cohort sample. The analysis had three objectives: 
(1) to establish the socio-demographic profiles of 9-year olds with diagnosed and undiagnosed ADHD symptoms in an Irish community sample; 
(2) to extract relevant information about these two cohorts’ health, service use and cognitive ability; 
(3) to determine if the diagnosed and undiagnosed cohorts differed on longitudinal socio-emotional outcomes, controlling for symptom severity and other relevant variables. 
[bookmark: _Hlk519600141]Methods
Data collection
GUI is an ongoing longitudinal study that tracks the physical, psychological and social development of a nationally representative sample of Irish children. The current analysis focuses on a cohort recruited into the study at 9 years old (n=8,568). Two waves of data from this cohort are available, collected when the children were aged 9 (2007-08) and 13 (2011-12). GUI identified potential participants using a stratified sampling strategy based on the primary school system and achieved a household response rate of 57%, representing approximately 15% of the total population of 9-year-olds in Ireland [48]. Wave 2 retained 87.8% (n=7,525) of households. Trained interviewers administered questionnaires to children, their primary caregiver (in 97.8% of cases the child’s mother) and teachers using both self-complete and computer assisted personal interviewing techniques. Detailed information on GUI’s methodological and ethical procedures is available at http://www.growingup.ie/.
Defining study groups
This analysis sought to compare 9-year olds who held a formal ADHD diagnosis with those who showed high hyperactivity/inattention symptoms but had not received a diagnosis. To achieve this, two groups were constructed, labelled ‘Diagnosed ADHD’ and ‘Undiagnosed ADHD’. 
[bookmark: _Hlk519600656][bookmark: _Hlk11838085]The Diagnosed ADHD group was composed of children whose parent reported they held a clinical diagnosis of ADHD at Wave 1 (n=71; .8%). A comparative group of 9-year olds with ADHD symptoms but no diagnosis was identified based on Strengths & Difficulties Questionnaire (SDQ) hyperactivity/inattention scores, using the procedure recommended by Johnson, Hollis, Marlow, Simms, and Wolke [49]. When using the SDQ to screen for psychopathology, combining SDQ reports from multiple informants produces increased validity and sensitivity [49–52]. Therefore both parent and teacher SDQ data were considered in constructing the Undiagnosed ADHD group. There are numerous methods for aggregating the reports of multiple informants to identify cases of likely disorder [53]; research suggests accepting above-threshold scores in either parent or teacher SDQ ratings produces superior sensitivity and specificity than requiring positive screens from both informants [49].[footnoteRef:2] The SDQ scoring instructions for the hyperactivity/inattention subscale stipulate that values of 9-10 indicate the most extreme cases of ‘very high’ hyperactivity/inattention. While most studies applying SDQ for screening purposes use a lower threshold [54], the current analysis adopted the conservative criterion of ≥9 to ensure the Undiagnosed ADHD group represented individuals who were highly likely to meet diagnostic thresholds. Children who recorded a score of ≥9 on either the Wave 1 parent- or teacher-rated hyperactivity/inattention subscale, and whose parent had not reported a formal ADHD diagnosis, were identified as the Undiagnosed ADHD group (n=582; 6.8%) [2:  Johnson et al.’s [49] study of children born preterm found that the more conservative procedure of requiring above-threshold scores in both (rather than either) teacher and parent reports reduced positive ADHD screens in a sample of from 34.2% to 9.6%. Similarly for this study, requiring a score of ≥9 in both teacher and parent SDQ reports would have reduced the sample of Undiagnosed ADHD to 81 (.9%) children. This would likely represent an overly conservative estimate of undiagnosed ADHD, given that the accepted prevalence of ADHD in the population is 5% [4] and the rate of existing clinical diagnosis in this sample was .8%. ] 

The longitudinal data showed some children who did not report an ADHD diagnosis at age 9 had acquired a diagnosis of an emotional or behavioural disorder by age 13 (n=36; 6.2% of retained Undiagnosed ADHD group). To ensure the analysis provided a clean comparison of diagnosed vs. undiagnosed cases, these children were excluded from the analyses involving Wave 2 outcome data.[footnoteRef:3] [3:  They were not added to the Diagnosed ADHD group due to ambiguities caused by a change in question wording in Wave 2, which queried the presence of “Emotional or behavioural disorders (e.g. ADHD/ADD)” instead of ADHD alone. This wording makes it impossible to establish whether these children held an ADHD diagnosis or another emotional or behavioural diagnosis. To preserve the clarity of the analysis, these ambiguous cases were dropped from any analysis involving Wave 2 data.] 

[bookmark: _Hlk11768652]For comparative purposes, the remaining sample (who did not report an ADHD diagnosis and were subthreshold on the hyperactivity/inattention subscale) were labelled ‘Non-ADHD Controls’ (n=7,915, 92.4%).
Data analysis
[bookmark: _Hlk11839245][bookmark: _Hlk11828560]Analysis was conducted using IBM SPSS 24. All analyses using the GUI dataset are advised to incorporate a statistical weight (GROSS) that applies a minimum information loss algorithm to adjust the sample to known population parameters, using census data on social class, socioeconomic status and family structure [48]. This study applied the weights included in the GUI dataset for both waves of data collection. The Wave 2 weights include additional statistical adjustments for participant attrition between study waves (12.2%). Further missing data in the analyses reported below relate to cases where surveys were completed by the parent but not the child (.7% in Wave 1, 1.5% in Wave 2). Such cases were included in analyses involving parent-reported data alone, but excluded from analyses that also involved child-reported measures. Despite the uneven sizes of study groups, power analysis using G*Power [55] indicated the sample had power of .98 to detect a medium-sized group difference (d=.5). Pre-tests were performed before all analyses to ensure data met relevant conditions. All hypotheses were two-tailed. A Bonferroni correction was applied to adjust for multiple comparisons, making the criterion for statistical significance p=.002. Appropriate measures of effect size were calculated throughout (Cohen’s d for t-tests, Cramer’s V for chi-square tests,  for analyses of covariance). 
Descriptive statistics were computed to establish the demographic and clinical characteristics of the study groups. Where appropriate, chi-square or t-tests were used to determine if the Diagnosed and Undiagnosed groups significantly differed in their demographic or clinical characteristics.
[bookmark: _Hlk11761810]Further analysis explored whether the Diagnosed and Undiagnosed ADHD groups differed on three standardised measures of child socio-emotional wellbeing (see Table 1): the SDQ [56], Piers-Harris Children’s Self-Concept Scale II [57] and Short Mood & Feelings Questionnaire (SMFQ) [58]. The SMFQ and Piers-Harris were completed by the child. The SDQ was completed by the parent and teacher in Wave 1 but just the parent in Wave 2; since the parent-completed version had more complete longitudinal data, this was selected as the most informative outcome measure. Group differences in the SMFQ were assessed using an ANCOVA test. Since the various subscales of the SDQ and Piers-Harris are conceptually and statistically related, omnibus MANCOVA tests were used for each instrument. For all univariate and multivariate analyses, Wave 1 parent-reported SDQ hyperactivity/inattention scores were included as a covariate, along with other variables that early exploratory tests revealed to significantly differ between study groups (reported below). As group sizes were uneven, Pillai’s trace was the most appropriate MANCOVA test statistic. Significant MANCOVA results were followed up with univariate analyses to determine the location of any significant effects (Pituch & Stevens, 2016). 
Results
Do Diagnosed and Undiagnosed children differ in demographic characteristics?
Table 2 displays the demographic data recorded at Wave 1 for the Undiagnosed ADHD and Diagnosed ADHD group, alongside norms for the Non-ADHD Controls. Comparisons of the Diagnosed and Undiagnosed ADHD groups showed they did not significantly differ in the distribution of gender (χ2[1, n=653] = .22, p=.64, V=.02), two-carer households (χ2[1, n=654] = 1.24, p=.25, V=.04), social class (χ2[2, n=496] = .18, p=.91, V=.02), parental citizenship (χ2[1, n=652] = 1.06, p=.3, V=.04), parental education (χ2[5, n=653] = 2.01, p=.85, V=.06) or equivalised income (t[604]=.48, p=.63, d=.07).
Do Diagnosed and Undiagnosed children differ in clinical characteristics?
General health
Parents were asked to rate the child’s general health in the past year on a scale from 1 (very healthy) to 4 (almost always unwell). In Wave 1, the Diagnosed group (M=1.65, SD=.59) scored significantly worse than the Undiagnosed group (M=1.36, SD=.53), t(651)=-4.38, p<.001, d=.52. However, this difference had disappeared by Wave 2, t(541)=.48, p=.63, d=.06.
At Wave 1, 12.7% of the Diagnosed group had made more than 4 visits to the GP in the previous year, compared to 6.5% of the Undiagnosed and 5.8% of the Non-ADHD group. In Wave 2, 11.9% of Diagnosed, 4.4% of Undiagnosed and 3.8% Non-ADHD children reported >4 GP contacts. The difference between Diagnosed and Undiagnosed groups fell short of Bonferroni-corrected statistical significance at both Wave 1 (χ2[1, n=653] = 3.58, p=.06, V=.07) and Wave 2 (χ2[1, n=542] = 6.8, p=.01, V=.02).
At Wave 1, there was no significant difference in the proportion of children who had spent numerous (>2) nights in hospital over their lifetime, χ2(1, n=654) = .90, p=.34, V=.04. However, by Wave 2, Diagnosed children were significantly more likely to have spent >2 nights in hospital (56.7%) compared to Undiagnosed children (33.5%), χ2(1, n=544) = 13.63, p<.001, V=.16.
Of the 9-year olds who held a clinical diagnosis of ADHD, 13.4% had been diagnosed in the last 6 months, 14.1% 6-12 months ago, 19.7% 1-2 years ago and 52.8% over two years ago. The Diagnosed group scored significantly higher on parent-rated hyperactivity/inattention than the Undiagnosed group at Wave 1 (t[651]=-4.09, p<.001, d=.59) and Wave 2 (t[541]=-6.41, p<.001, d=.94). The groups did not differ on teacher-rated hyperactivity/inattention, t(644)=-.54, p=.59, d=.08.
Wave 1 collected some limited data on children’s engagement with mental health services. In a series of questions about contact with health professionals, parents were asked how frequently in the past year they had discussed their child’s health with a professional such as a psychologist, psychiatrist or counsellor. Half (50%) of the Diagnosed group reported multiple (>1) contacts, compared with 7.1% of the Undiagnosed and 2% of the Non-ADHD sample. The difference between the Diagnosed and Undiagnosed group was statistically significant, χ2(1, n=650) = 112.87, p<.001, V=.42. Responses to the same question in Wave 2 showed that 52.6% of the Diagnosed group had multiple consultations, compared with 5.8% of the Undiagnosed ADHD group and 2.3% of the Non-ADHD sample. The difference between the Diagnosed and Undiagnosed group was again significant, χ2(1, n=542) = 125.73, p<.001, V=.48.
Wave 2 collected some additional information regarding service-use, which was absent from Wave 1. Of the Diagnosed group, 25.3% reported receiving support from a psychiatrist, 12.4% a school psychologist and 27.8% an out-of-school psychologist. Equivalent figures from the Undiagnosed ADHD group show 0.5% engaging with a psychiatrist, 6% a school psychologist and 2.5% an out-of-school psychologist. Parents who reported their child had a mental health condition or disability were also asked whether the child had been prescribed any medication for emotional or behavioural problems. 41.1% of the Diagnosed ADHD group reported a prescription.[footnoteRef:4] No information on engagement with psychotherapeutic interventions was available. [4:  Unfortunately, since questions about medication were not asked of parents who did not report a mental health condition or disability, equivalent information is not available for the Undiagnosed ADHD group.] 

Cognitive ability
Standardised psychometric tests, the Drumcondra Reasoning Tests, assessed children’s Verbal Reasoning and Numerical Ability. Both scales were converted into logit scores that adjusted the percentage correct score using two parameters (difficulty and discrimination) for each item. In Wave 1, the Diagnosed group scored significantly poorer than the Undiagnosed group on numerical reasoning (t[624]=3.25, p=.001, d=.45), but the difference on verbal reasoning did not meet statistical significance (t[616]=2.39, p=.017, d=.32). By Wave 2 there was no significant difference in either verbal (t[461]=.865, p=.39, d=.15) or numerical (t[448]=1.94, p=.053, d=.31) performance. 
Child wellbeing
Table 3 shows the unadjusted means for the Diagnosed, Undiagnosed and non-ADHD groups on socio-emotional variables (parent-rated SDQ, Piers-Harris, SMFQ) for both study waves.
Four MANCOVAs were performed to establish whether the Diagnosed and Undiagnosed ADHD groups differed on socio-emotional measures from both waves. MANCOVAs controlled for five variables that the above analyses showed to significantly differ between study groups: Wave 1 parent-reported hyperactivity/inattention, Wave 1 verbal and numerical performance, Wave 1 general health, and having multiple contacts with mental health professionals in the previous year. The latter variable can be conceptualised as a proxy for mental health service engagement and had two versions corresponding to each study wave, with analyses using the version from the wave commensurate to the outcome variables under consideration. 
Wave 1
Using Pillai’s trace, the MANCOVA for Wave 1 parent-rated SDQ scores showed that (controlling for hyperactivity/inattention symptoms, general health, cognitive ability and service engagement), the Diagnosed and Undiagnosed ADHD groups did not significantly differ on SDQ scores, V=.02, F(4, 600)=2.33, p=.06, =.02. Similarly, a MANCOVA for Wave 1 Piers-Harris scores showed no significant difference between study groups’ self-concepts, V=.01, F(6, 544)=1.06, p=.38, =.01.  
Wave 2
Pillai’s trace showed that (controlling for hyperactivity/inattention symptoms, general health, cognitive ability and service engagement) the groups significantly differed on Wave 2 parent-rated SDQ scores, V=.06, F(4, 493)=7.6, p<.001, =.06.  Follow-up univariate ANCOVAs on the four SDQ subscales confirmed that the Diagnosed group showed poorer scores on the Emotional (F[1, 496]=7.67, p=.01, =.02), Peer Relationships (F[1, 496]=28.61, p<.001, =.06)  and Prosocial Behaviour (F[1, 496]=5.42, p=.02, =.01) scales. There was no significant difference on Conduct (F[1, 496]=.34, p=.56, =.001).
Pillai’s trace showed the groups significantly differed on Wave 2 Piers-Harris scores, V=.05, F(6, 471)=4.19, p<.001,  =.05. Separate univariate tests indicated the Undiagnosed group had more favourable self-concept in the domains of Behavioural Adjustment (F[1, 476]=8.2, p=.004, =.02), Popularity (F[1, 476]=6.35, p=.01, =.01) and Freedom from Anxiety (F[1, 476]=4.28, p=.04,  =.01). The groups did not differ on Physical Appearance & Attributes (F[1, 476]=.12, p=.74,  =.0), Intellectual & School Status (F[1, 476]=.09, p=.77, =.0) or Happiness & Satisfaction (F[1, 476]=1.09, p=.3, =.002).
A one-way ANCOVA explored whether the groups differed on the SMFQ, controlling for hyperactivity/inattention, general health, cognitive ability and service engagement.  Although the adjusted means showed the Diagnosed group had more depression symptoms, this difference fell short of statistical significance, F(1, 483)=3.55, p=.06, =.01.
Discussion
[bookmark: _Hlk524616241]The current study represents the first to use a longitudinal community sample to compare the demographic, clinical and socio-emotional characteristics of children with hyperactivity/inattention symptoms, who have and have not received a diagnosis of ADHD. The analysis revealed no differences in the socio-demographic profiles of 9-year olds with hyperactivity/inattention who had and who had not received a diagnosis of ADHD. Nine-year olds with a diagnosis had poorer general health and cognitive ability than their undiagnosed hyperactive peers, but these differences had disappeared by the time the children turned 13. The opposite developmental pattern applied to indicators of socio-emotional wellbeing. Controlling for the level of hyperactivity/inattention, health, cognitive ability and service engagement, diagnosed and undiagnosed 9-year olds did not significantly differ in their socio-emotional wellbeing. However, four years later the two groups had diverged, with multivariate analyses showing the diagnosed group as more impaired on both the SDQ and Piers-Harris. Specifically, relative to undiagnosed hyperactive children, 9-year olds who held an ADHD diagnosis had, by age 13, more emotional and peer relationship problems, worse prosocial behaviour, and poorer self-concept in dimensions of behavioural adjustment, popularity and anxiety. Diagnosed children also showed more depression symptoms, although this difference did not reach statistical significance.
[bookmark: _Hlk11834064][bookmark: _Hlk11833932][bookmark: _Hlk11834036]The relation of ADHD diagnosis with longitudinal socio-emotional disadvantage is a novel finding in the literature [47] and requires explanation. One potential explanation is that children whose hyperactivity/inattention was accompanied by more severe socio-emotional impairment, whether as comorbid disorders or subclinical distress, were more likely to come to clinical attention and receive a diagnosis by age 9. According to this explanation, even if the diagnosis and any clinical interventions that followed had positive effects, such improvements were not sufficient to rectify the baseline level of socio-emotional impairment. The GUI dataset does not contain detailed information on specific mental health diagnoses aside from ADHD, leaving it unclear whether (for instance) comorbid mood or anxiety disorders could impact the trajectories observed. Descriptive statistics do show diagnosed 9-year olds scored higher on all SDQ problem subscales than the undiagnosed ADHD group, whose difficulties were more localised to hyperactivity/inattention. However, analysis indicated that once the extent of hyperactivity/inattention and other relevant variables were controlled, group differences in Wave 1 SDQ or Piers-Harris scores were not statistically significant. Rather, differences between diagnosed and undiagnosed children arose in the intervening years before the children reached age 13.
[bookmark: _Hlk11829639][bookmark: _Hlk11832978]A further explanation is that children who received a diagnosis by 9 years were distinct on some other variables, that over time compromised socio-emotional development. No socio-demographic differences were apparent between the diagnosed and undiagnosed cohorts, but detailed information on child ethnicity, which is known to influence patterns of diagnosis [1, 3], was lacking. It is possible that a familial factor not included in the analysis mutually affected the likelihood of parents seeking/clinicians giving a diagnosis, and the development of socio-emotional problems. For instance, parental beliefs about the nature, aetiology and severity of a child’s hyperactive behaviour influence service contact and pathways [45]; these same variables may modulate socio-emotional outcomes (e.g. parents’ perception of their child’s behaviour as burdensome could both increase the likelihood of diagnosis and threaten the child’s self-esteem). The presence of ADHD in parents or siblings, which is not queried in the GUI data, could also mutually affect the likelihood of diagnosis and socio-emotional outcomes. Similarly, other medical, cognitive or behavioural difficulties could encourage both diagnosis and longitudinal socio-emotional problems. Diagnosed children had significantly worse general health, hyperactivity/inattention symptoms and cognitive ability at Wave 1, which likely increased the probability of the child attracting clinical attention. It is unlikely these early disadvantages directly caused the later socio-emotional difficulties, as cognitive and health differences had disappeared by Wave 2 and the MANOVA analyses controlled for individual variation in these variables. Nevertheless, it remains possible that early cognitive or behavioural difficulties could exert indirect effects on children’s life trajectories that contribute to suboptimal socio-emotional development, for example by affecting school placements or parenting practices. The timespan of 9-13 years would incorporate most children’s move to secondary school; perhaps this transition poses particular challenges for children with prior experience of cognitive or behavioural difficulties. Further longitudinal research is required to clarify the chains of ripple-effects that early medical, cognitive or behavioural disadvantage may trigger.
A further explanation for the diagnosed group’s socio-emotional disadvantage is that receiving the diagnosis altered the child’s life trajectory in a manner disadvantageous for socio-emotional functioning. Previous literature suggests numerous ways an ADHD diagnosis can negatively affect a young person’s life. A diagnosis can represent a threat to a young person’s self-concept [29, 30, 32, 34, 35] and mark them as ‘different’ from their peers [30, 32, 34, 36]. Holding an ADHD diagnosis can prompt negative responses from peers [59–65] and expose a young person to stigma and bullying [30, 32–34, 36]. An ADHD diagnosis can also lead to lowered aspirations and expectations from teachers and parents [59, 64, 66]. Such perceptions could be internalised by the child, contributing to the lowered self-worth identified by the current study, or produce changes in parenting styles that contribute to suboptimal socio-emotional development. Although previous research confirms diagnosis can entail many benefits for a young person’s self-concept and social relations [29–34, 36], these were not evident in the current data. While the diagnosed group were statistically equivalent to the undiagnosed group on some dimensions of socio-emotional wellbeing, such as conduct problems and intellectual self-esteem, on no dimension were the diagnosed group advantaged relative to the undiagnosed group. 
It is possible that any negative socio-emotional effects of diagnosis could be moderated by effective treatments that diagnosis may facilitate. In Harpin et al.’s [43] meta-analysis of self-esteem and social outcomes, treated ADHD generally showed more positive outcomes than untreated ADHD. It is difficult to partial out the effects of diagnosis and treatment in the current analysis, since GUI contains relatively sparse information on service use. Half of the diagnosed group reported multiple recent contacts with a mental health professional and 41.1% had been prescribed a psychotropic medication by 13 years old. This is somewhat lower than US medication rates of approximately 60% [3, 12]. The diagnosed group’s negative outcomes may be particularly driven by the half who were apparently disengaged from clinical services. It could equally be argued that the resilience of the undiagnosed ADHD group might be due to their accessing effective therapeutic support outside clinical contexts: a British study of children with ADHD features found that if parents defined the primary problem as emotional or behavioural rather than hyperactivity, they were more likely to access educational services for behavioural or emotional problems rather than primary or specialist care [45]. However, in the current study use of educational or community mental health supports among the undiagnosed group was low (<6%), making it unlikely their superior socio-emotional outcomes resulted from non-clinical interventions.[footnoteRef:5] The MANOVA analyses did control for service engagement (having multiple contacts with mental health professionals in the previous year, which presumably would be necessary if the child was actively receiving treatment). Results suggested diagnosis had significant negative associations with longitudinal socio-emotional outcomes, independent of whether children were engaging with services. However, given the crude nature of the service engagement variable, it is possible the analysis did not fully capture variation related to the receipt of sustained, evidence-based treatment. More nuanced data on service use is necessary to fully explore the interactions between the socio-emotional effects of diagnosis and treatment pathways.   [5:  GUI did not ask those without a diagnosis whether their child was taking psychotropic medication, so it is not possible to determine whether some undiagnosed children were nevertheless undergoing pharmaceutical intervention. The lack of this data for the undiagnosed group also means it was not possible to include pharmaceutical treatment as a covariate in the MANOVA analysis.] 

[bookmark: _Hlk11829244][bookmark: _Hlk11835799]A limitation of this study was the relatively small number of cases of ADHD diagnoses available for analysis (n=71, .8%). This may have compromised the analysis’ power to detect differences between study groups at Wave 1. The low prevalence of parent-reported ADHD diagnoses is consistent with other European community studies [52, 67, 68], which tend to show lower figures than US-based research [2]. Parental under-reporting may be a factor in the low prevalence of recorded diagnosis; future research should incorporate corroborating evidence on diagnosis from clinical settings. It should be noted that GUI coverage was high, with the Wave 1 sample including approximately one in seven of all 9-year-olds nationally [48]. It is possible that families with children with behavioural dysfunctions were less likely to opt into the study; although as such dynamics likely apply to both the diagnosed and undiagnosed ADHD cohorts, the between-group comparison remains valid. Nevertheless, the rate of ADHD diagnosis revealed by the current study (.8%) is well below the estimated prevalence of 5% [4], despite the level of above-threshold hyperactivity/inattention (6.8%) being similar to other community studies [69]. The lack of socio-demographic biases in the distribution of diagnoses is internationally unusual [3, 10, 11], but may reflect limitations of statistical power given the small sample. The low prevalence of diagnosis may reflect a culturally conservative approach to childhood psychiatric diagnosis in Ireland, as appears to be the case in the UK [2]. It is worth noting that the .8% prevalence figure is based on data collected in 2007-08 and may have increased in the intervening decade. GUI is also collecting data on a cohort of children 8-9 years younger than those in the current study, which may enlighten historical changes in rates of diagnosis.
The low prevalence of ADHD diagnosis may contribute to the negative socio-emotional trajectories observed in this study. Infrequency of diagnosis may both reflect and reinforce a cultural context where psychiatric diagnoses in childhood are highly stigmatised. For instance, a substantial minority of Irish GPs believe that an ADHD diagnosis is stigmatising and that parents seek diagnoses to excuse their child’s bad behaviour [27], which may prevent them from referring children for CAMHS assessment. Growing up with a diagnosis in a society where very few others share this classification may be particularly difficult, which could contribute to the suboptimal socio-emotional trajectories suggested by this analysis. This highlights the importance of cultural context in mediating the socio-emotional repercussions of receiving a psychiatric diagnosis. The patterns observed in this study may not generalise to cultures in which ADHD diagnoses are more common and accepted. Future research should investigate whether the findings of this Irish study hold in other international contexts.
The possibility that social stigma is a key influence on the negative socio-emotional effects of diagnosis reinforces the importance of developing effective stigma reduction strategies. It is notable that diagnosed children in this study ranked worse than undiagnosed children in parent-reported peer relationships and self-reported popularity at age 13. There is an established correlation between ADHD and peer problems [70–72], which has usually been explained as ensuing from ADHD’s core symptoms and their interpersonal corollaries  [73]. The current research indicates diagnosed children have poorer peer relations than undiagnosed children, even when the extent of hyperactivity/inattention symptoms is controlled. This may suggest the diagnostic label and attendant stigma lead to peer exclusion or victimisation in early adolescence. While most western countries, including Ireland, consistently run mental health stigma reduction campaigns, these are usually targeted at adult populations and rarely informed by evidenced attitude and behaviour change techniques [74, 75]. Developing tailored stigma reduction programmes for child and young adult populations should be a priority for those interested in improving the socio-emotional trajectories of young people with psychiatric diagnoses.
However, cultural change unfortunately takes time, and clinicians must work to optimise a child’s outcomes within the cultural context in which they currently live. The current study suggests that clinicians should be mindful of the potentially negative socio-emotional processes that may accompany an ADHD diagnosis. Thomas et al. [9] and Batstra and Frances [8] have proposed a system of ‘stepped diagnosis’, where formal diagnosis is deferred until after a ‘watchful waiting’ and minimal intervention phase have observed no symptomatic change. This may be appropriate in contexts where an ADHD diagnosis is stigmatised and a diagnosis is not a precondition for initiating interventions. The longitudinal socio-emotional disadvantage attached to an ADHD diagnosis in this study also highlights the importance of considering a child’s trajectory holistically, rather than solely in terms of symptom reduction. 
Summary
Most debates about ADHD under- or over-diagnosis have focused on risks pertaining to treatment neglect or inappropriate medication [2, 6, 9]; there has been relatively little consideration of diagnosis’ risks and benefits for the child’s developing self-concept, social relations and emotional wellbeing. The current research suggests that all else being equal, children with diagnosed ADHD fare worse on such dimensions than their peers with similar symptomatology but no diagnosis. Further research is required to disentangle whether this association is due to socio-emotional pathways triggered by the diagnosis itself, or other confounding factors in children’s biological, familial, or educational backgrounds.
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Tables
Table 1. Socio-emotional measures included in the analysis
	Measure
	Who completed
	Wave
	Description

	Strengths and Difficulties Questionnaire (SDQ) [56]
	Parent & Teacher
	1 & 2
	[bookmark: _Hlk509579531]30-item instrument assessing five dimensions of child’s behaviour: emotional symptoms, hyperactivity/inattention, conduct problems, peer relationship problems, prosocial behaviour. Higher scores indicate greater pathology on all subscales except prosocial behaviour.

	Piers-Harris Children’s Self-Concept Scale II [57]
	Child
	1 & 2
	60-item instrument assessing five dimensions of the child’s self-concept: Behavioural Adjustment, Intellectual & School Status, Physical Appearance & Attributes, Freedom from Anxiety, Popularity, and Happiness & Satisfaction. Higher scores on all subscales indicate more favourable self-concept.

	Short Mood & Feelings Questionnaire (SMFQ) [58]
	Child
	2
	13-item scale measuring depression in children. Higher scores indicate more depression symptoms.



Table 2. Socio-demographic profiles of study groups
	
	
	Undiagnosed ADHD (n=582)
	Diagnosed ADHD (n=71)
	Non-ADHD Controls (n=7915)

	
	
	%
	%
	%

	Gender
	Male
	72.1
	74.8
	49.4

	
	Female
	27.9
	25.2
	50.6

	Household structure
	1 parent, 1-2 children
	15.5
	17.1
	11.1

	
	1 parent, ≥3 children
	13.3
	18.2
	6.1

	
	2 parents, 1-2 children
	31
	23.4
	35.5

	
	2 parents, ≥3 children
	40.2
	41.4
	47.3

	Primary caregiver marital status
	Married & cohabiting
	60.3
	57.0
	78.2

	
	Married & separated
	11.5
	14.8
	6.1

	
	Divorced/widowed
	6.3
	10.3
	2.9

	
	Never married
	22.0
	17.8
	12.7

	Household equivalised income quintile
	1st (Lowest)
	35.4
	26.4
	18.8

	
	2nd
	17.4
	19.5
	20.3

	
	3rd
	17.4
	25.8
	20.2

	
	4th
	15.2
	24.6
	20.2

	
	5th (Highest)
	14.5
	3.7
	20.5

	Family occupational class
	Professional/managerial
	27.7
	28.1
	42.6

	
	Other non-manual/skilled manual
	36.0
	32.7
	35.4

	
	Semi-skilled/unskilled manual
	12.7
	11.5
	10.9

	
	Not classifiable 
	23.6
	27.7
	11.1

	Primary caregiver educational attainment
	None/primary
	12.8
	16.6
	5.9

	
	Secondary/vocational
	63.1
	60.2
	60.2

	
	Diploma/certificate
	13.3
	12.4
	16.1

	
	Primary degree
	7.8
	9.8
	11.5

	
	Postgraduate degree
	3.1
	1.1
	6.3

	Primary caregiver an Irish citizen
	Yes
	92.4
	96.1
	93.1

	
	No
	7.6
	3.9
	6.9




Table 3. Mean scores on socio-emotional variables


	
	
	
	Undiagnosed ADHD (n=582)
	Diagnosed ADHD (n=71)
	Non-ADHD Controls (n=7915)

	
	
	
	M
	SD
	M
	SD
	M
	SD

	Wave 1
	Piers-Harris
	Behavioural Adjustment
	10.14
	3.15
	10.11
	3.44
	11.80
	2.36

	
	
	Intellectual & School Status
	10.98
	3.31
	10.84
	3.42
	12.43
	2.79

	
	
	Physical Appearance & Attributes
	7.25
	2.64
	7.40
	2.62
	7.61
	2.27

	
	
	Freedom from Anxiety
	9.51
	3.27
	9.68
	3.04
	10.83
	2.84

	
	
	Popularity
	7.41
	2.69
	7.43
	2.48
	8.68
	2.38

	
	
	Happiness & Satisfaction
	7.88
	2.02
	7.81
	1.84
	8.74
	1.63

	
	
	Total
	41.43
	10.23
	41.64
	10.08
	46.69
	8.42

	
	SDQ
	Emotional
	2.90
	2.45
	4.37
	2.52
	2.06
	1.99

	
	
	Conduct
	2.63
	2.01
	4.10
	2.10
	1.26
	1.39

	
	
	Hyperactivity/Inattention
	7.03
	2.76
	8.40
	1.78
	2.90
	2.18

	
	
	Peer Relationships
	2.12
	2.05
	3.69
	1.99
	1.17
	1.40

	
	
	Total Problems
	14.70
	6.37
	20.56
	5.76
	7.38
	4.71

	
	
	Prosocial Behaviour
	8.45
	1.86
	7.42
	2.09
	8.92
	1.40

	Wave 2
	Piers-Harris
	Behavioural Adjustment
	11.64
	2.46
	10.14
	3.32
	12.55
	2.13

	
	
	Intellectual & School Status
	11.29
	3.22
	10.87
	3.11
	11.98
	3.18

	
	
	Physical Appearance & Attributes
	8.01
	2.45
	8.25
	2.21
	7.81
	2.42

	
	
	Freedom from Anxiety
	11.04
	2.64
	9.57
	4.12
	10.74
	3.01

	
	
	Popularity
	9.38
	2.32
	8.21
	2.81
	9.77
	2.16

	
	
	Happiness & Satisfaction
	8.64
	1.70
	8.84
	1.31
	8.58
	1.69

	
	
	Total
	46.46
	8.51
	42.67
	9.85
	47.72
	8.43

	
	SDQ
	Emotional
	2.47
	2.36
	4.65
	2.54
	1.84
	1.96

	
	
	Conduct
	2.22
	2.03
	3.16
	2.03
	1.14
	1.38

	
	
	Hyperactivity/Inattention
	5.71
	2.66
	7.87
	1.91
	2.57
	2.28

	
	
	Peer Relationships
	1.77
	1.82
	4.08
	2.36
	1.07
	1.42

	
	
	Total Problems
	12.17
	6.38
	19.77
	6.72
	6.62
	4.97

	
	
	Prosocial Behaviour
	8.26
	1.77
	7.51
	1.99
	8.86
	1.49

	
	SMFQ
	Total
	4.45
	4.78
	7.62
	7.77
	3.78
	4.30



