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Abstract 
Establishing the extent of the injury problem in a sport is the primary step towards 
preventing injury in that sport. To date, few studies have been undertaken to 
investigate this injury problem in field hockey, particularly in male club level 
athletes. As such, injuries in the sport are poorly understood. Understanding the 
context of injuries is hugely important, as the responsibility for preventing injuries 
falls among a number of different stakeholders. Thus, the primary aim of this 
thesis was to investigate the injury problem in male field hockey athletes, using 
both quantitative and qualitative approaches. Following a systematic review of the 
literature, it was evident that good-quality epidemiological studies of injury in field 
hockey are lacking. Risk of bias was high, and there was significant heterogeneity. 
Injuries to the hamstring (18.6%), knee (12.1%), and hip/groin (11.8%) were the 
most frequently observed injuries in field hockey athletes, when using an all 
physical complaints definition. These particular injuries also incurred the most 
significant burden, with athletes suffering injury related symptoms for 22.6 days, 
17.0 days, and 15.4 days per thousand exposure hours respectively. Overall, 
injuries had a total burden of 121.0/1000h (match=539.6/1000h; 
training=53.2/1000h), with 61.4 days/1000h being days lost through injury. 
Transient injuries accounted for roughly 54% of all injuries, highlighting the 
immense pressure that short-term injuries can have on a squad. Non-contact 
injury mechanisms were the most frequently reported, with injuries tending to 
occur in matches. Coaches generally had positive attitudes towards injury and 
injury prevention, but lacked the skills to implement such strategies in squads. 
Athletes, on the other hand, failed to demonstrate a good understanding of injury 
management. Athletes admitted to often failing to report injuries, particularly 
those more minor, to the coach, thereby hindering the coaches’ ability to protect 
the welfare of the athlete, a likely barrier to the implementation of future 
interventions. Fixture congestion and a poor structuring of the domestic calendar, 
as set out by the national governing body were considered to be leading barriers 
to injury prevention by both coaches and athletes. Potential considerations and 
implications of this thesis were proposed, targeting each of the stakeholders 
responsible for preventing injury in field hockey athletes with recommendations 
on how to improve future practice to reduce athlete’s risk of sustaining injury.
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Introduction

1.1 General Overview of Field Hockey 

1.1.1 History of Field Hockey 
Field hockey, as we know it today, was first played in England in the mid-1800’s 
by cricket players searching for a sport to play throughout the winter months, 
given cricket’s standing as a summer sport (History of Field Hockey | iSport.com, 
2020). The first professional club was formed in 1861 and takes credit for some of 
the major developments in the sport which modernised the game, such as 
banning the use of the hand, replacing the rubber cube with a spherical ball and 
introducing the striking circle or “D” (field hockey | Rules, History, & Facts, 2020). 
In 1876, the English Hockey Association was formed. This sporting organisation 
set about drafting the first ever formal set of rules for field hockey (History of 
Hockey | FIH, 2020). Much of the spread of field hockey throughout the world is 
owed to the rise and spread of the British Empire.


1.1.2 Background of Field Hockey 
Field hockey is a stick and ball game, played in most countries around the globe. 
Today, it is a predominantly amateur or semi-professional sport worldwide, played 
with eleven players on each team (one goalkeeper and ten outfield players). 
Globally, the standard is that matches consist of four quarters, each lasting 15 
minutes. However, in Ireland, each quarter lasts for 17.5 minutes. The ball is 
played mostly on the ground. However, rules permit players to purposefully lift the 
ball off the ground using their stick, provided there is no danger to themselves or 
to another player. The game is played on an artificial AstroTurf surface, usually 
soaked with water prior to play to allow the ball to move quicker and more freely. 
A goal is scored by a player striking the ball with the stick between the goalposts 
from inside the “D”. Shots from outside of this “D” which go into the goal are not 
counted.


Most domestic and international competitions allow 18 players, including two 
goalkeepers, to be included in a match-day squad. The only exception to this is 
the Olympic Games, where a squad of sixteen, including one goalkeeper, is 
permitted. Further to this, “rolling substitutions” are allowed, whereby players may 
leave and enter the field as many times as they wish, provided they are replacing 
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another player. There are three types of in-match suspensions, bringing the 
receiving team down a player for a specified duration of time: green cards, where 
the player must vacate the field for two minutes; a yellow card, where the player 
must vacate the field for five or ten minutes, depending on the severity of the foul; 
and a red card, where the player must vacate the field permanently (Rules of 
Hockey | FIH, 2020).




1.1.3 Field Hockey in Ireland 
Hockey Ireland (HI) is the governing body for all field hockey and indoor hockey in 
Ireland. It is responsible for the national teams at all ages and levels, national 
competitions, and the development of the game in the country. It has an 
extensive branch network, with four provincial branches governing their regions in 
Leinster, Ulster, Munster, and Connaught. Among these branch networks are an 
estimated 168 affiliated clubs, and 280 affiliated schools. A number of other 
affiliations to HI exist, including the Irish Hockey Umpires Association (IHUA), who 
govern the game’s umpire base, and the Irish Universities and Colleges Hockey 
Association (IUCHA), who govern the sport in Ireland’s third level education 
system.
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The Irish Hockey League, or IHL, has existed as a competition in Ireland for 
twelve years as of the 2019/2020 season. However, it was only formatted as a 
season-long competition, between the ten best club teams, during the 2015/2016 
season. Prior to this, teams played in regional competitions for the duration of the 
season, with the best-placed teams from each region competing in a shorter 
version of the IHL. Today, the IHL is formatted as a ten-club league competition, 
where all teams play each team twice: home and away. Further to this, there are a 
number of cup competitions that each club compete in over the course of the 
year. The most prestigious of these is the Irish Senior Cup (ISC), which happens 
to be the oldest field hockey trophy in the world. This is a knock-out competition, 
which, for teams that are successful in reaching the final, consists of five 
matches. Further to this, each club participates in two regional cup competitions 
each year. In Leinster, these are the Neville and Mills cups, in Ulster they are the 
Kirk and Linden cups and in Munster, they are the Senior and Peard cups (Figure 
1.2).




1.2 Research Rationale and Overview 
Field hockey is estimated to be the fourth most popular sport in the world by 
participation, falling behind only badminton, soccer, and basketball (Das, 2020). In 
Ireland, roughly 30,459 individuals play field hockey, with this number expected to 
rise as a result of Ireland’s recent success on the international stage. It is well 
known that participation in sport carries inherent risk of incurring an injury (Fuller, 
2007). Despite this, few studies have been completed to understand the 
incidence and severity of injury in field hockey (Barboza et al., 2018). The lack of 
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longitudinal studies of injury is perhaps surprising, given the sports significant 
popularity worldwide, and its standing as an Olympic sport.


Field hockey is a physiologically demanding sport (Sell and Ledesma, 2016), 
played at a moderate intensity (Gabbett, 2010). It is very intermittent, with 
numerous high intensity bursts throughout a match (White and MacFarlane, 2015) 
and a high overall distance covered by athletes (Jennings et al., 2012). Competing 
athletes spend roughly 85% of a match in a heart rate zone of over 77% of their 
maximum heart rate (Sell and Ledesma, 2016), and spend a significant proportion 
of the match as high as 95% of their maximum heart rate. Naturally, the demands 
of particular athletes vary depending on the position that they play on the pitch 
(McGuinness et al., 2017). For example, midfield players tend to have the most 
physiologically demanding position on the field, with the most distance run at 
high-velocity and acceleration activities and having to cover the furthest distance 
on the pitch (Gabbett, 2010, Casamichana et al., 2018). Forwards, on the other 
hand, tend to cover the furthest distance per minute on the pitch, while defenders 
spend the greatest proportion of their time on the pitch during competition 
(Casamichana et al., 2018).


Field hockey teams regularly play a high volume of matches within a relatively 
short space of time, both domestically and internationally. This fixture congestion 
is a potential problem in field hockey, and could be a major factor in the high 
incidence rate of injury during tournaments (Theilen et al., 2016). This high injury 
incidence rate in tournaments is more likely to be felt by members of international 
panels. Many international tournaments take place during breaks in the domestic 
leagues, preventing international athletes from getting adequate rest and recovery 
time. The 2018/2019 IHL season saw the introduction of the mid-season winter 
break for the first time in Ireland. This particular period was introduced to provide 
athletes with sufficient time to recover from the first half of the season, but also to 
accommodate for the ever-growing indoor hockey season in Ireland, which has 
seen unprecedented numbers since the decision to reinstate a national team into 
the EuroHockey Championships. Despite the introduction of the winter break, 
athletes remain exposed to high levels of fixture congestion, with many so called 
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“double weekends”, weekends where teams are scheduled to play a fixture on 
both Saturday and Sunday, occurring in the period after the winter break and 
during international and European club fixtures.


The combination of the extent of the physiological demands placed on athletes, 
and the fixture congestion that many athletes face, means that field hockey 
athletes may be at an increased risk of sustaining a non-contact injury. However, 
due to the nature of field hockey, other mechanisms of injury may also be 
prevalent. It is well documented that contact injuries, often occurring through 
contact with the ball, stick or another player, are common features in the sport 
(Junge et al., 2006, Mukherjee, 2012, Mukherjee, 2013, Theilen et al., 2016). Field 
hockey in Ireland remains an amateur sport, with poor funding often highlighted 
as an issue at both governing body and club level. For this reason, clubs seldom 
have access to athlete monitoring equipment such as GPS hardware. This 
exposes clubs to limitations in tracking player training and match load, as well as 
limitations in applying graded exposure of players to match demands in training. 
The importance of imitating competition in training has previously been 
highlighted (Stevens et al., 2017). Excessive fixture congestion over a short space 
of time has also been shown to result in an increased risk of sustaining injuries 
through greater exposure and significantly less recovery time (Bengtsson et al., 
2013, Furlong and Rolle, 2018). Further to this, the unique playing position of field 
hockey, where athletes are in a position of increased spine, knee, and hip flexion, 
increases the risk of sustaining injuries, including those to the lower back (Reilly 
and Seaton, 1990).


1.2.1 Injury Causation: Linear vs Non-Linear 
Initially, injury causation was thought to be sufficiently explained through linear 
models, capable of describing the onset of injury. In 1994, Meeuwisse proposed a 
multifactorial model which described the onset of injury through linear causation 
(Meeuwisse, 1994a). It was anticipated that a predisposed athlete would be 
subject to intrinsic risk factors, such as age and previous injury, and extrinsic risk 
factors, such as technique and footwear. Susceptible athletes would be exposed 
to an inciting event (mechanism of injury), causing the athlete to be injured (Figure 
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1.3). The multifactorial nature of the model (intrinsic and extrinsic risk factors 
exposed to an inciting event influencing an injury) is important to highlight, as 
these determinants can be confounding or interact with each other, further 
thwarting attempts to prevent an injury (Meeuwisse, 1994b).




In 2007, Meeuwisse et al., expanded on this, with influence from a further model 
developed to account for the complex nature of the inciting event (Bahr and 
Krosshaug, 2005). They noted the need for a dynamic, recursive model to be 
developed, highlighting that not all events will result in injury to an athlete 
(Meeuwisse et al., 2007). Athletes exposed to these events will have two 
outcomes: an injury, where the athlete will either recover or be removed from 
participation; or no injury, where the athlete will undergo adaptive processes 
through repeat participation (Figure 1.4).


This model highlights the move from a reductionist approach, where the sum of 
the parts (intrinsic and extrinsic risk factors and inciting events) equals the whole 
(injury) to a more holistic approach, where it is assumed that each part is not 
homogenous to the next through interrelationships and non-random mixing. This 
is key to future attempts at reducing or preventing injury (Quatman et al., 2009).

Bittencourt et al., expanded on this key theory, by developing a model based on 
the complex systems approach (Bittencourt et al., 2016). This particular model 
hypothesised that each athlete has a foundational web of determinants, which 
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includes intrinsic and extrinsic risk factors, a behavioural profile, inciting events, 
etc. This web is composed of both risk and protective components which will 
influence the athlete’s likelihood of sustaining an injury or going through adaptive 
processes to prevent injury (emerging pattern). A recursive loop develops 
between the emerging pattern and determinant factors (Figure 1.5).
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Figure 1.5:  Complex models for sports injury (Bittencourt et al., 2016)
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1.2.2 Defining the Problem 
The above aetiological models of injury assist in exemplifying the components 
which influence the onset of injury. However, a number of frameworks have been 
developed in an attempt to set out a step by step guide on developing injury 
prevention strategies, for which these aetiological models may contribute. In 
1992, van Mechelen developed the sequence of prevention (Figure 1.6), a four-
stage framework designed to provide researchers with a model to prevent 
sporting injuries (van Mechelen et al., 1992).




According to this particular model, injuries can be prevented, or at least reduced 
through the discovery of the extent and aetiology of the injury problem, followed 
by developing an intervention to counteract this problem. First of all, we need to 
understand the rate at which this problem occurs, through epidemiological 
studies of injury. These studies investigate characteristics of injuries in a given 
sport, such as the rate, the severity, and the most common locations, types, and 
mechanisms. Secondly, risk factors for these particular injuries should be 
identified. For example, decreased eccentric hamstring strength has repeatedly 
been found to be a major risk factor for hamstring strains across many sports 
(Petersen et al., 2011). Following this, an intervention should be introduced, 
aiming to improve the noted risk factors, thus reducing the rate in which injuries 
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occur. In this case, a programme aimed at improving eccentric hamstring strength 
would, according to the sequence of prevention, prevent hamstring strains from 
occurring in that athlete. Finally, the effect of the intervention should be assessed 
through further epidemiological studies of injury.


The sequence of prevention was a landmark model, laying the foundation that 
other models have built upon. However, naturally, limitations do exist in its 
application. First of all, a model with a step by step flow, with little or no 
consideration for the complexity associated with sports injury, is unlikely to allow 
us to fully prevent injuries. Reliance on rates and objective measures of severity 
alone may not fully represent the complexities associated with sporting injuries. 
Counts and rates are the fundamental foundations of being able to standardise 
and quantify injury. However, interpretation of this model, with respect to the 
methodologies employed, can significantly impact upon the output of this model. 
Epidemiological studies of injury need to be conducted over a long duration or 
multiple seasons, to highlight periods or even seasons where particular injuries or 
rates of injury are higher or lower, something that studies in field hockey to date 
have failed to do (Delfino Barboza et al., 2018, Hollander et al., 2018). The 
effectiveness of the second stage of the sequence of prevention may also be 
impacted by the interpretation of researchers and practitioners. As highlighted by 
the complex model for sports injury (Bittencourt et al., 2016), interactions 
between risk and preventive factors need to be investigated. While the sequence 
of prevention does not mention isolating risk factors for investigation, this has 
been the approach undertaken by many researchers. Multiple risk factors need to 
be investigated, as identification of isolated factors is unlikely to determine the 
reasons behind particular injuries. For example, while athletes with decreased 
hamstring strength are likely to be at more risk of sustaining a hamstring injury, 
they will not likely do so unless they are exposed to an extrinsic risk factor or 
inciting event such as high-intensity running.


To extend on the sequence of prevention (van Mechelen et al., 1992), Finch 
developed a six-stage framework (Figure 1.7) (Finch, 2006), with the addition of 
two further stages to van Mechelen’s model. Finch expanded the fourth stage of 
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the sequence of prevention to be completed in an ideal condition setting. 
Following this, the implementation context needs to be explained, i.e. 
investigating contextual issues that will act as a barrier to the implementation of 
the intervention in the real-world. Finally, the effectiveness of the intervention 
should be assessed in the implementation context, i.e. real-world. However, it is 
likely that this model still does not go far enough in considering the complexity of 
contextual factors influencing stages one and two. The contextual issues related 
to injuries should ideally be investigated at each individual stage, rather than left 
to the final stages as proposed in Finch’s model.




Further contextual issues were identified when Bolling et al. revisited van 
Mechelen’s sequence of prevention in 2018 (Bolling et al., 2018). Their framework 
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2006). The TRIPP model extends on the sequence of prevention through two 
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(highlighted in grey)
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(Figure 1.8) takes into account the vast complexities associated with sporting 
injuries, by investigating the contextual issues related to sporting injuries. Finch’s 
TRIPP model outlines that these contextual factors should be identified following 
the implementation of the preventive strategy. However, Bolling et al. deem this to 
be insufficient, claiming that it should be taken into account from the primary 
stage. This “revisit” opts to further describe the context and complexity of sports 
injury at each stage. In doing so, some of the potential misinterpretation of the 
sequence of prevention may be resolved. This model recommends the use of 
qualitative research approaches to incorporate the complex elements of sports 
injuries to the problem description.




Undertaking qualitative research in an attempt to further understand the injury 
phenomenon in sport and inform future injury prevention strategies has seldom 
occurred, but is a necessary addition (Glass and McAtee, 2006). A recent 
qualitative study of Cirque du Soleil artists and other relevant stakeholders, such 
as coaches and physiotherapists, demonstrated the capabilities and practicality 
of undertaking such research (Bolling et al., 2019b). They noted that injury 
prevention requires input from various stakeholders, both with direct and indirect 
contact with the athlete. In field hockey, no study has investigated the contextual 
issues related to sporting injuries, with no qualitative research available 
investigating attitudes, beliefs, or habits of the athletes themselves, or the 
relevant stakeholders. Coaches, for example, can contribute significantly to an 
athlete’s injury risk. Those who display features associated with transformational 
leadership (coaches encourage contribution from team members) (Chapman, 
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2020)) often result in having less severe injuries amongst their squad (Ekstrand et 
al., 2018a).


A large number of injury prevention warmup strategies have been developed, 
including those for particular sports such as soccer (Soligard et al., 2008) and 
Gaelic games (O'Malley et al., 2017), for particular injuries such as the knee 
(Herman et al., 2012), and generally to improve an athlete’s performance 
(Rodriguez et al., 2018). However, successful implementation of such warmup 
strategies, as well as other interventions such as conditioning, requires significant 
compliance from multiple stakeholders, including the athlete and the coach. 
However, unfortunately, the uptake of such strategies is often low (Bahr et al., 
2015), despite extensive research (Al Attar et al., 2017). Indeed, it may not be 
possible to successfully implement injury prevention strategies until such a time 
that the behaviours and attitudes of key stakeholders are better understood 
(Verhagen and Bolling, 2018).


13 Huw Rees, PhD Thesis
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this thesis. In addressing the “epidemiology” and “culture” factors of this model, the first 
stage of the revisited sequence of prevention model (Bolling et al., 2018)



Introduction

For this reason, the “problem” consists of significantly more than just the injuries 
which occur, as outlined in Figure 1.9. Thus, investigating the “problem” should 
also involve examining the reasons that those particular injuries are happening, as 
well as factors in the athlete’s environment which may be influencing their injuries 
and subsequent recovery. The revisitation of the sequence of prevention by 
Bolling et al. highlighted the need for this new way of thinking (Bolling et al., 
2018). By broadening the scope in understanding the problem, we will have 
greater opportunity to thoroughly examine the issues related to the first stage of 
the sequence of prevention.


1.3 Research Objectives 
To date, the problem of injury in field hockey has been investigated in numerous 
international tournaments, including at Olympic level (Junge et al., 2006, Junge et 
al., 2009, Engebretsen et al., 2013, Soligard et al., 2017), junior World 
Championships (Mukherjee, 2012, Mukherjee, 2013) and youth European 
Championships (Furlong and Rolle, 2018), as well as in female collegiate level 
athletes in the USA (Dick et al., 2007d). Only two studies have investigated the 
epidemiological characteristics in field hockey through longitudinal studies across 
a full season (Delfino Barboza et al., 2018, Hollander et al., 2018). While no study 
has investigated the inherent risk and protective factors associated with playing 
the sport, one study did investigate the effectiveness of a specifically developed 
warmup aimed at reducing injury rates (Barboza et al., 2019).


One striking characteristic in the exploration of the injury problem in field hockey 
to date is that these have focussed on the fundamentals of counts and rates. 
Furthermore, the focus on these studies has been mainly on elite athletes, with no 
investigation into amateur or community-based players. The vast majority of 
season-long studies have been undertaken either solely in female athletes (Dick 
et al., 2007c), or in both genders, playing their sport at a professional level 
(Delfino Barboza et al., 2018). As such, no studies have yet investigated the 
fundamentals of counts and rates in amateur, community-based male field 
hockey athletes playing top-level sport. Further to this, the contextual factors 
associated with these injuries, related to key stakeholders, have not been 
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investigated in any field hockey cohort in the past. These contextual factors, and 
the potential impact that these may have on the implementation of injury 
prevention strategies, are particularly important in community-based athletes, as 
there is likely to be less compliance from such a population (Nilsen, 2004).


For this reason, the overall aim of this thesis was to investigate the injury 
“problem” in male field hockey athletes, using both quantitative and qualitative 
approaches. This was completed through three main phases, each of which will 
be further detailed below: 


(1) To determine the research which has already been undertaken into the 
topic;


(2) To determine the epidemiological characteristics of injury in field hockey;

(3) To investigate the contextual factors influencing field hockey injuries.
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1.3.1 Phase One: To Determine the Research Which Has Already 

Been Undertaken on the Topic 
Objective 1:	 To determine the incidence and severity of injury in male field 	 	
	 	 hockey athletes, and to explore the differing definitions used across 	
	 	 the literature.

Objective 2:	 To determine the characteristics of injury in male field hockey, with 		
	 	 respect to the location, type, and mechanism of injury, as well as to 	
	 	 determine the risk of bias of the relevant articles.


The first two objectives of this thesis were designed to investigate what is already 
known in the literature with respect to this topic, and were investigated in Chapter 
Three of this thesis, The Incidence of Injury in Male Field Hockey Players: A 
Systematic Review and Meta-Analysis. 

1.3.2 Phase Two: To Determine the Epidemiological 

Characteristics of Injury in Field Hockey 
Objective 3:	 To investigate the incidence of injury in male field hockey athletes 	 	
	 	 playing in the IHL during the 2017/2018 and 2018/2019 seasons.

Objective 4:	 To report the severity, type, location, and mechanism of injury, as 	 	
	 	 well as the incidence of recurrent injury in field hockey athletes.


The first two objectives of this phase are to establish the initial epidemiological 
characteristics of field hockey injuries in club-level male athletes, and were 
investigated in Chapter Four of this thesis, Epidemiology of Injuries in Senior 
Men’s Field Hockey: A Two-Season Prospective Observational Injury Surveillance 
Study.


Objective 5:	 To investigate the distribution of injuries in field hockey according to 	
	 	 the standard definitions recommended for other team sports, as well 
	 	 as to explore the differences in distribution between transient and 	 	
	 	 substantial injuries in field hockey athletes in the IHL.
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This objective established further details regarding the epidemiological 
characteristics of field hockey injuries in male athletes by investigating differences 
between short- and long-term injuries, and was investigated in Chapter Five of 
this thesis, Transient Injuries are a Problem in Field Hockey: A Prospective One-
Season Cohort Study. 

Objective 6:	 To perform a secondary analysis of data to create an injury severity/	
	 	 injury incidence risk metric, as well as to report the burden of injury 	
	 	 using an all physical complaints definition of injury.

Objective 7:	 To investigate the most burdensome locations, types, mechanisms, 	
	 	 and activities at the of injury in field hockey athletes. 


These objectives extended on the data presented in Chapter Four and Chapter 
Five by highlighting the incidence of injury with respect to the injury’s severity as 
the burden of injury, and was investigated in Chapter Six, The Burden of Injury in 
Male Field Hockey Athletes: A Secondary Analysis of Prospective Injury Data. 

1.3.3 Phase Three: To Investigate the Contextual Factors 

Influencing Field Hockey Injuries 
Objective 8:	 To identify the attitudes and understanding of field hockey coaches 	
	 	 towards injury prevention, and their underlying knowledge and skills. 
Objective 9:   To determine the barriers that may render the implementation of 	 	
	 	 prevention interventions more difficult.


This objective established the attitudes of field hockey coaches, coaching in the 
IHL towards injury and common injury prevention practices, and was investigated 
in Chapter Seven, Contextual Issues Related to Field Hockey: A Qualitative Study 
of Thirteen Field Hockey Coaches. 

Objective 10:  To identify the athletes’ attitudes towards injury, injury reporting, 	 	
	 	  preventing injuries. 
Objective 11:  To determine the athletes’ understanding of injuries and their 	 	
	 	  underlying knowledge related to them. 
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Objective 12:  To determine the barriers, with respect to field hockey athletes, 	 	
	 	  which may hinder the development and implementation of future 	 	
	 	  injury prevention strategies.


This objective established the attitudes of field hockey athletes playing in the IHL 
towards injury and the reporting of injuries, and was investigated in Chapter Eight, 
Contextual Issues Related to the Reporting of Injuries by Field Hockey Athletes: A 
Qualitative Study. 

Following the completion of all of the above objectives through the six described 
chapters, the findings were brought together and synthesised in Chapter Nine, 
Discussion and Conclusions. 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Introduction

Table 1.1: Aims and objectives of the thesis

Phase One: To Determine the 

Research Which has Already been 

Undertaken on the Topic

Phase Two: To Determine the 

Epidemiological Characteristics 

of Injury in Field Hockey

Phase Three: To Investigate the 

Contextual Factors Influencing Field 

Hockey Injuries

1. To determine the incidence and 

severity of injury in male field hockey 

athletes, and to explore the differing 

definitions used across the literature

3. To investigate the incidence of 

injury in male field hockey 

athletes playing in the IHL during 

the 2017/2018 and 2019 

seasons 

7. To investigate some of the 

contextual issues associated with 

injury and injury prevention in field 

hockey through semi-structured 

interviews with field hockey coaches 

coaching in the IHL

2. To determine the characteristics 

of injury in male field hockey, with 

respect to location, type, and 

mechanism of injury, as well as to 

determine the risk of bias of the 

relevant studies

4. To report the severity, type, 

location, and mechanism of 

injury, as well as the incidence of 

recurrent injury in field hockey 

athletes 

8. To investigate some of the 

contextual issues associated with 

injury and the reporting of injuries in 

field hockey through semi-structured 

interviews with field hockey athletes 

playing in the IHL

5. To investigate the distribution 

of injuries in field hockey 

according to the standard 

definitions recommended for 

other team sports, as well as to 

explore the differences in 

distribution between transient 

and substantial injuries in field 

hockey athletes

6. To perform a secondary 

analysis of data to create an 

injury severity/injury incidence 

risk metric, as well as to report 

the burden of injury using an all 

physical complaints definition
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CHAPTER TWO 

_________________________________ 

INJURY SURVEILLANCE SYSTEM 

_________________________________ 



Injury Surveillance System

2.1 Injury Surveillance Systems 
The exploration of the methodologies to record, classify, and assess injury is an 
essential first step in this research. Injury surveillance systems (ISS) have been 
developed and applied to collate the injuries which occur, both in individual 
(Alonso et al., 2009, Florenes et al., 2011) and team sports (Orchard, 2002, 
Brooks et al., 2005), as well as multi-sport events (Junge et al., 2008, Kerr et al., 
2014). Injury surveillance is an ongoing process in a variety of sports such as 
cricket (Orchard et al., 2006), American football (Elliott et al., 2011) and soccer 
(Hagglund, 2005). ISSs which are developed for single sports carry the advantage 
of being sport-specific, easy to implement and potentially more reliable (Junge et 
al., 2008). Systems designed to survey multiple sports, such as the International 
Olympic Committee (IOC) approach (Junge et al., 2008) and similar systems 
(Hinton et al., 2005, Yard et al., 2009, Agel et al., 2016), have the added dilemma 
of having to be broad enough to cover both individual and team sports. Differing 
surveillance systems often carry varying and unique characteristics, from the 
definition of injury utilised, to the methods of reporting and analysing data. This 
brings heterogeneity between systems, creating further challenges when 
attempting to compare injuries between sports. Reporting of results often varies 
with some studies reporting per thousand player-exposure hours (1000h) (Junge 
et al., 2004) and others reporting per thousand athletic exposures (1000 AE) (Kerr 
et al., 2014). While no one methodology is seen as superior, the significant levels 
of heterogeneity do make comparison between sports more challenging. A further 
challenge of these systems is accessibility to the general public. The majority are 
completed among professional athletes, where both staff and facilities related to 
performance and medical support are in abundance. Systems often fail to 
account for the general public and amateur athletes, who represent the majority 
of sports participants (Ekegren et al., 2016). 

2.2 Injury Surveillance System Challenges 

2.2.1 The Definition of Injury 
One of the key differences between each ISS in sports is the definition of injury 
utilised. There are three main definitions of injury as recommended by numerous 
consensus statements (Fuller et al., 2006, Fuller et al., 2007, Pluim et al., 2009); all 
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physical complaints, medical attention and time-loss. The majority of surveillance 
systems base their definition of injury on one of these three consensus-
recommended definitions. However, comparisons between studies employing 
differing definitions is difficult (Barboza et al., 2018), as this diversity results in 
significant variation between injury rates (Haroy et al., 2017). To date, only one 
study investigating the epidemiological characteristics of injury in field hockey has 
utilised an all physical complaints definition (Delfino Barboza et al., 2018). 
Furthermore, the majority of established ISS’s, such as that of the National 
Collegiate Athletic Association (NCAA), do not employ this particular definition.



 


Injury definitions more commonly used across the literature are those of a medical 
attention and time-loss nature. The medical attention definition requires injuries to 
be reported by a medical professional, commonly physiotherapists, physicians, or 
athletic trainers, following assessment and/or treatment of the athlete, which 
brings an external professional diagnosis of the injury, based upon objective signs 
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Injury Surveillance System

and symptoms. The nature of this definition indicates that the athlete must deem 
the injury serious enough to report to the medical team, potentially neglecting less 
severe, recurrent, or even chronic injuries. Despite this, it is the definition of 
choice in the vast majority of surveillance systems (Junge et al., 2004, Hinton et 
al., 2005, Junge et al., 2008, Alonso et al., 2009, Yard et al., 2009, Florenes et al., 
2011, Kerr et al., 2014). The reliability and ease of use of such a definition are 
often credited as reasons for its frequent use (Clarsen and Bahr, 2014). Time-loss 
injury definitions are used in Australian football (Orchard, 2002), cricket (Orchard 
et al., 2006), rugby (Brooks et al., 2005), baseball (Ahmad et al., 2014), American 
football (Elliott et al., 2011) and Norwegian (Bjorneboe et al., 2011) and European 
football (Hagglund, 2005). Time-loss is arguably the most reliable of these three 
injury definitions because of its objective criteria, but is often criticised as a 
fundamental definition of injury due to its restrictiveness (Hodgson et al., 2007). 
An ISS should employ the injury definition which best suits its objectives (Clarsen 
and Bahr, 2014), sometimes resulting in comparison difficulties through the range 
of definitions used across the multiple surveillance systems. Alternatively, and 
perhaps preferably, systems should be flexible enough to accommodate multiple 
injury definitions.


2.2.2 The Collection of Data 
Potentially the most important aspect when designing an ISS is to employ a 
reliable, sustainable and easy to use method of reporting injuries into the system, 
in line with the objectives of the study. One of the most common methodologies 
seen across the literature is the reporting of injuries through the medical 
personnel employed by the club. The majority of systems in use across different 
sports have incorporated this method (Junge et al., 2006, Dick et al., 2007a, 
Engebretsen et al., 2013, Kerr et al., 2016). However, there are challenges with 
this particular method. It is unlikely that amateur athletes will have access to the 
same medical resources as professional athletes, and those that do will be on a 
much less regular basis. This limits the application and reliability of this particular 
method being employed in amateur sport. Some systems combine reporting 
methods to achieve greater and more reliable results. For example, the 
International Ski Federation (FIS) combines three main techniques: prospective 
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injury reports by the technical director; prospective injury reporting throughout the 
season by medical staff; and retrospective athlete interviews at the end of each 
season (Florenes et al., 2011). Injury reporting can be particularly challenging for 
surveillance systems at multi-sport events such as in the Olympic Games, where 
both individual and team sports are included (Junge et al., 2008). Injury report 
forms are often adapted to suit each individual sport, such as those conducted 
for the IOC. One interesting point to note is that, other than the FIS, many ISS’s 
fail to gather self-reported data from individual athletes. Collecting injury 
information through reports from medical personnel carries a certain amount of 
subjectivity with respect to receiving a medical diagnosis. This is recognised 
across many surveillance systems, with few seeking a definitive diagnosis. Many 
systems require the designated person to provide details such as the location and 
type of injury, which will then be coded to ensure consistency across reporters. 
The most commonly used coding system across the literature is the Orchard 
Sports Injury Classification System (OSICS) (Rae and Orchard, 2007).


Classifying subsequent injury is a much-debated topic across the literature (Finch 
and Cook, 2014, Shrier et al., 2016, Von Rosen and Heijne, 2017). Many 
consensus statements recommend classifying subsequent injuries as either new 
injuries (index injury) or recurrent injuries (of the same type and to the same 
location as the index injury) (Fuller et al., 2006, Fuller et al., 2007, Pluim et al., 
2009). This method of reporting new and recurrent injuries is often seen in 
surveillance systems. Despite this, many models, such as the multistate 
framework for the analysis of subsequent injury in sport (M-FASIS) (Shrier et al., 
2016), the subsequent injury categorisation (SIC) model (Finch and Cook, 2014) 
and the subsequent injuries adjusted for self-reported data (SIAS) model (Von 
Rosen and Heijne, 2017) have been developed to further classify subsequent 
injury. However, these models have yet to be independently and effectively tested 
in the literature.
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2.2.3 The Reporting of Data 

2.2.3.1 The Incidence of Injury 
Expressing the number of injuries which occur as incidence rate provides the 
number of injuries which were sustained over a specific period of time, through 
the utilisation of a particular denominator. This particular rate of injury is usually 
expressed through one of two general denominators: per unit time (e.g. number of 
injuries per 1000h) or per event (e.g. per number of injuries per 1000AE) (Balazs et 
al., 2015). Using athletic exposures to express incidence is frequently seen across 
the literature and involves examining how many injuries occur to one athlete 
participating in one event where an injury could occur (Rice et al., 1985). There is 
a notable geographical discrepancy in the reporting of incidence rates between 
American and non-American researchers (Balazs et al., 2015). American 
researchers tend to express incidence through event-based methods, such as 
athletic exposures. For example, studies from the NCAA (Kerr et al., 2014), the 
Injury Tracking Treatment System (ITTS) (Hinton et al., 2005), the National Football 
League (NFL) (Elliott et al., 2011) and the National High School Sport (NHSS) 
(Yard et al., 2009) report injury rates as the number of injuries per 1000 AE. Non-
American researchers, on the other hand, tend to use expression methods based 
on time, such as player-hours (Walden, 2005, Ekstrand et al., 2011, Delfino 
Barboza et al., 2018, Furlong and Rolle, 2018, Hollander et al., 2018). There are 
limitations to the use of both techniques, and the significant variation is far from 
optimal. The means by which incidence is expressed affects the interpretation of 
incidence rates and reduces the reliability of conclusions drawn between and 
across sports (Phillips, 2000). 


The methodologies employed across epidemiological studies of injury in sport 
have a significant influence over the reported incidence of injury. The incidence of 
concussion in rugby, for example, varies from 0.1 to 10 concussions per 100 
player sessions, with factors such as the author’s choice of injury definition, the 
duration of the follow-up period and the methods of collecting data influencing 
the study’s methodological design (Marshall and Spencer, 2001). Standardised 
recommendations regarding the definitions and methodologies employed have 
been recommended for a number of sports, including soccer (Fuller et al., 2006), 
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rugby (Fuller et al., 2007) and tennis (Pluim et al., 2009). The method of collecting 
injury exposure data should also be standardised (Knowles et al., 2006). 
Reporting injury incidence rates in sport offers researchers and clinicians the 
ability to compare studies of different population sizes, different length of seasons 
and even different sports (Meeuwisse and Love, 1997). While the choice of 
denominator for reporting injury incidence is often contingent on the question of 
interest (Cummings et al., 1995), a universal incidence rate would provide a 
consistent means of comparisons between studies (Meeuwisse and Love, 1997).


Other methods of reporting injury are also frequently seen across epidemiological 
studies of sports injury. Prevalence is another key metric, commonly employed for 
cross-sectional studies as opposed to longitudinal surveillance studies. 
Prevalence can generally be reported as two metrics: point prevalence, which is 
the proportion of injured athletes at a specified point in time; or period 
prevalence, which is the proportion of injured athletes over a specified period in 
time (CDC, 2012). A further reporting metric seen across sports injury 
epidemiology is the incidence proportion, essentially an athlete’s risk of sustaining 
an injury. This is calculated as the number of injuries during a specified time 
interval relative to the overall population of athletes, and is expressed as a 
proportion (CDC, 2012). Incidence proportion is generally longitudinally recorded 
over time.


2.2.3.2 The Severity of Injury 
Determining injury severity is a vital aspect of establishing the extent of the injury 
problem in a sport, as per the sequence of prevention (van Mechelen et al., 1992). 
Indicators for measuring the severity of injuries should be chosen with the 
particular research question in mind (van Mechelen, 1997), including the duration 
of the injury or the nature of the treatment for that injury (de Loes, 1990), the time 
lost from sport (Sandelin et al., 1988) or work (Abernethy and MacAuley, 2003), 
whether or not the injury caused permanent damage to the athlete (Koplan, 1979) 
or the impact that the injury has economically on the club or athlete (Tolpin et al., 
1981). Since the development of a number of consensus statements for 
standardisation of methodologies for epidemiological studies of injury, severity is 
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most commonly based on the days lost due to injury, with the day of onset being 
described as day zero and each subsequent day being one unit of severity (Fuller 
et al., 2006). However, a more recent consensus statement from the IOC, 
highlighted the need to avoid this time-loss necessity when employing an all 
physical complaints definition (Bahr et al., 2020).


2.2.3.3 The Burden of Injury 
The burden of injury is commonly accepted as the severity of that injury per 
1000h (Bahr et al., 2017). Burden offers a more complete picture of the injury risk 
by combining the effects of an issue with the rate (Bahr et al., 2017). While 
reporting the incidence of injury highlights the most common injuries sustained in 
a given sport, it may not provide an adequate representation of which injuries 
cause the greatest disruption to an athlete or team. Professional footballers are 
1000 times more likely to incur an injury than industrial professions that would be 
considered to be high risk (Drawer and Fuller, 2002a), highlighting the immense 
burden placed on a team through injury. The importance of understanding this 
consequence becomes more evident when considering the success of a team in 
a season correlates with the number and severity of injuries sustained by that 
team (Ekstrand et al., 1983, Hagglund et al., 2013, Drew et al., 2017). Close links 
between financial factors and injury burden have also been identified, both with 
respect to the effect of burden on a team (Drawer and Fuller, 2002b). 


2.3 Field Hockey Injury Surveillance System 
In this section, the system that was put in place for this thesis is described, as 
well as the considerations for implementing a robust and reliable system in the 
current context. A number of consensus statements across team sports have 
been published to make recommendations on definitions and methodologies 
which should be employed for epidemiological studies of injury in sport (Fuller et 
al., 2006, Fuller et al., 2007, Pluim et al., 2009, Turner et al., 2012, Timpka et al., 
2014, Mountjoy et al., 2016, Orchard et al., 2016, Bahr et al., 2020). However, to 
date, no consensus statement exists for field hockey, leading to a lack of 
homogeneity between epidemiological studies of injury in field hockey. It has 
been recommended that until such a statement is published, studies of field 
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hockey should follow the recommendations provided for other team sports 
(Barboza et al., 2018). For this reason, the field hockey ISS employed for this 
thesis used the consensus statement for soccer (Fuller et al., 2006) as a template 
while also considering the challenges outlined above to ensure a thorough and 
reliable surveillance system was developed. As field hockey is an amateur sport in 
Ireland, with little resources available for players including medical staff, careful 
consideration was put into the development of this ISS. To ensure that this 
system was as effective as possible, it had to be robust yet simple, with clear 
definitions and guidance for athletes.


2.3.1 Participants 
Male field hockey athletes competing in the IHL during the 2017/2018 and 
2018/2019 were recruited for this surveillance system. As the system was used 
over a number of seasons, relegated teams after the 2017/2018 were no longer 
eligible for inclusion in the system, while teams promoted following the 2017/2018 
season became eligible for the system. Athletes were only included if they were a 
member of the men’s first team squad competing in the IHL for their particular 
club.


2.3.2 The Definition of Injury 
An injury was fundamentally defined as:


“Any physical complaint sustained by a player that results from a field hockey 
match or field hockey training, irrespective of the need for medical attention or 
time-loss from field hockey-related activities. An injury that results in a player 

receiving medical assessment and/or treatment is referred to as a medical 
attention injury and an injury that results in a player being unable to take a full part 

in future field hockey training or match-play as a time-loss injury.” 

First of all, due to the sport’s amateur nature in Ireland, it could prove difficult to 
obtain all injuries from medical staff due to lack of resources and contact time 
with athletes.  All teams competing in the IHL have a qualified physiotherapist on-
site, although often this is another player. This is often an informal relationship, 
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used only in emergency situations. Using this definition ensured that athletes 
could self-report injuries that they sustained, while still using the medical attention 
definition as a further sub-classification. Secondly, through the use of this 
particular definition, the full extent of the injury problem could be established by 
ensuring that all injuries sustained were collected, irrespective of how minor they 
might have been. Most restrictive definitions, such as medical attention and time-
loss, tend to under-report the total number of injuries (Hodgson et al., 2007). By 
using an all physical complaints definition, we are also able to capture medical 
attention and time-loss injuries, which could subsequently be analysed separately 
(Fuller et al., 2006). This allows for greater possibilities of comparing results with 
findings from other sports using more restrictive definitions.


Table 2.1: The main groupings and categories for injury location

Main group Category

Head and Neck Head/Face

Neck/Cervical Spine

Upper Limb Shoulder/Clavicle

Upper Arm

Elbow

Forearm

Wrist

Hand/Finger/Thumb

Trunk Sternum/Ribs

Upper Back

Lower Back

Abdomen

Pelvis/Sacrum/Glute

Lower Limb Hip/Groin

Hamstring

Quadricep

Knee

Lower Leg

Ankle

Foot/Toe
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2.3.3 Location of Injury 
The location of injury was first categorised into four main body regions, before 
being further categorised into more specific locations. Table 2.1 lists the 
categories that locations of injuries were recorded using. Injuries were first 
grouped into four main body regions: Head and Neck; Upper Limb; Trunk; and 
Lower Limb. Injuries were then further sub-classified into specific body locations.


2.3.4 Type of Injury 
The type of injury was categorised into seven main groupings, before being 
further sub-classified into more specific injury types. Table 2.2 lists the categories 
that types of injuries were recorded using. Injuries were first grouped into six main 
groupings: Fracture; Joint and Ligament; Muscle and Tendon; Skin Injury; 
Nervous Injury; and Other Injury. Injuries were then further sub-classified into 
specific injury types.


2.3.5 Mechanism of Injury 
Field hockey is a very physiologically demanding sport, characterised by frequent 
bouts of high speed running and changes of direction (Casamichana et al., 2018). 

Table 2.2: The main groupings and categories for injury type

Main group Category

Fracture Fracture

Joint and Ligament Dislocation/Subluxation

Ligament Sprain

Meniscus Lesion

Muscle and Tendon Muscle Strain

Tendon Injury

Skin Injury Contusion

Laceration

Nervous Injury Concussion

Nerve Injury

Other Injury Dental Injury

Pain
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This, in combination with the potential for contact between a player and the ball 
and/or stick, highlights the numerous potential mechanisms of injury. In order to 
fully understand the mechanisms of injury in field hockey, three classifications 
were established; non-contact, contact with object, and contact with player. Non-
contact injuries refer to those injuries that result from a non-specific incident of 
contact or from a situation where no contact occurred. This could involve injuries 
as a result of running, decelerating, change of direction, etc. Contact with object 
refers to injuries that result from a direct collision between the athlete and their 
own stick or from the stick of another athlete, or through contact with the playing 
ball. These are both hard objects with the potential to cause potentially serious 
and disfiguring injury. Contact with player refers to those injuries that occur as a 
result of direct contact between the injured athlete and another person on the 
field of play.


2.3.6 Activity at Time of Injury 
Only injuries sustained in the course of field hockey matches or training were of 
interest. Therefore, any injuries which occurred outside of these were not 
included, even if they required medical attention from the club’s medical staff or 
time-loss from sport. This included personal gym sessions. However, injuries 
could be recorded if they occurred during a team-gym session, provided the 
session was an organised training session being run by a member of the club’s 
coaching or medical staff. In such cases, an inciting event was said to have 
occurred during training-activities. Injuries which occurred during the warmup or 
cool down, before or after a match, were said to have occurred during training 
activities. 


Match play injuries were only classified as such when they occurred during an 
organised, competitive match between two teams from different clubs. Any 
matches between two teams of the same club which result in an injury to the 
athlete were classified as training activities. Table 2.3 gives a full breakdown of 
each classification.
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2.3.7 Injury Severity 
Injury severity is a hugely important objective measure when conducting  
epidemiological studies of injury in any sport. Severity is a key measure when 
investigating the burden that particular injuries have to athletes in a sport (Bahr et 
al., 2017). For this reason, it is imperative that a consistent and reliable means of 
calculating the severity of injury is employed in an ISS. The recommended 
measure of severity is:


“The number of days that have elapsed from the date of injury to the date of the 
player’s return to full participation in team training and availability for match 

selection.” 

A major problem with this particular definition of severity is the fact that it can 
only be applied to time-loss injuries. Applying this measure of severity to injuries 
that do not result in time-loss will result in these injuries having a severity of zero 
days because a player may possibly be suffering from a chronic or overuse injury 
but could still participate fully in training and be available for match selection. 

Table 2.3: Criteria for classification for activity at time of injury

Match-Play Training-Activities

Organised, competitive match between 
two teams from different clubs 

Organised training session within a club

Shoot-out following a tied match Club-organised gym session

All IHL matches Training match between two teams from  
the same club 

All ISC matches Pre-match warmup

All provincial cup matches Post-match cool down

Al European cup matches Club-organised recovery session 

IHL: Irish Hockey League; ISC: Irish Senior Cup
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Severity should be calculated by methods of functionality rather than days away 
from sport (Bahr, 2009). Therefore, this ISS defined severity as:


“The number of days that have elapsed from the date of injury to the date that the 
player no longer has any reportable symptoms related to that injury, regardless of 
whether or not the athlete required time-loss from field hockey-related activities.” 

The true burden of overuse and chronic injuries can be fully understood through 
monitoring symptoms to determine severity. For example, under this definition, an 
injury which was sustained at a match on a Saturday, and which was 
subsequently symptom free the following Wednesday but did not require any 
time-loss, was reported to have a severity of five days. Under the consensus 
recommended definition (Fuller et al., 2006), this injury would be reported as 
having a severity of zero days as no time-loss occurred. In the ISS, sub-
classifications of severity were applied to injuries depending on their level of 
severity. These sub-classifications are outlined in Table 2.4.


2.3.8 Recurrence of Injury 
Similar to injury severity, the recommended definition of injury recurrence across 
consensus statements tends to be related to time-loss injuries only:


“An injury of the same type and at the same site as an index injury and which 
occurs after a player’s return to full participation following the index injury” 

Table 2.4: Sub-classification of injuries by severity

Severity Classification

1 day Slight

2-3 days Minimal

4-7 days Mild

8-28 days Moderate

28 days-6 months Severe

Unable to return to same level Career Ending
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This particular method of recording injury recurrence is not applicable to an all 
physical complaints definition. According to this definition, if an athlete suffers an 
index injury that does not require time-loss, fully recovers and suffers the same 
injury to the same site one month later, it should be classified as a new injury. For 
this reason, the definition of injury recurrence was modified for this ISS:


“An injury of the same type and at the same site as an index injury and which 
occurs after the player has reported no longer having symptoms related to that 

index injury, irrespective of the need for time-loss from field hockey-related 
activities.” 

Through the monitoring of symptoms rather than participation in field hockey, 
recurrence of injury can be applied to an all physical complaints injury definition 
and not just time-loss injuries. Recurrent injuries were then sub-classified based 
on the duration of the period between the index and recurrent injuries. These sub-
classifications are outlined in Table 2.5.


2.3.9 Exposure Data 
Exposure data is a crucial piece of data collection. It allows for greater 
comparability with other epidemiological studies of sports injury (de Loës, 1997). 
Exposure hours were collected and analysed separately for both match-play and 
training activities, but also combined together to calculate total exposure time. 
Both match-play and training-activities exposure were calculated using the 
methods set out by Stovitz and Shrier (Stovitz and Shrier, 2012b).


Table 2.5: Sub-classification of recurrent injuries by the duration of the period 
between index and recurrent injuries

Duration of Period between Index and 
Recurrent Injuries

Classification

<2 Months Early Recurrence

2-12 Months Late Recurrence

>12 Months Delayed Recurrence
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2.3.9.1 Match-Play Exposure 
Match-play exposure was defined as:


“Play between teams from different clubs.” 

Criteria for classification as match-play exposure are outlined in Table 2.3. Match-
play exposure was reported as player-match hours. Player-match hours were 
calculated using the following method:


∑(duration of the match)(number of players on the field) 

In field hockey, a typical match lasts between 60 and 70 minutes depending on 
the competition in question. Generally, in Ireland, a match is 70 minutes long, 
which equates to roughly 1.17 hours. Despite a squad consisting of 18 athletes, 
only eleven are on the field for each team at any one given time. Therefore, each 
match consists of 12.9 player-match hours per team (1.17*11). The total player-
match exposure hours for the season is the sum of each of the individual 
exposure hours for each match.


2.3.9.2 Training-Activities Exposure 
Training-activities exposure was defined as:


“Team based and individual physical activities under the control or guidance of the 
team’s coaching or fitness staff that are aimed at maintaining or improving players’ 

field hockey skills or physical condition.” 

Criteria for classification as training-activities exposure are outlined in Table 2.3. 
Training-activities exposure was reported as player-training hours. Player-training 
hours were calculated using the following method:


∑(duration of training)(number of players present) 
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Generally, in Ireland, field hockey training sessions last for a duration of 90 
minutes and many teams have a first team training squad of 20 athletes. 
Therefore, the average training session consists of 30 player-training hours per 
team (1.5*20). The total player-training exposure hours for the season is the sum 
of each of the individual exposure hours for each training session.


2.3.9.3 Total Exposure Time 
Total exposure time was defined as:


“The total amount of time spent involved in field hockey-related activities.” 

This is the combined duration of both match-play and training-activities exposure 
time and is calculated through the following equation:


∑(duration of the match)(number of players on the field) + 
∑(duration of training)(number of players present). 

This surveillance system was tailored to the local context and aims of the thesis, 
and thus the methodological considerations for a workable system have been 
outlined above.
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Table 2.6: Operational definitions used throughout the thesis, as indicated in Chapter Two

Term Definition

Injury Any physical complaint sustained by a player that results from a field hockey 
match or field hockey training, irrespective of the need for medical attention or 
time-loss from field hockey-related activities.

Medical Attention An injury that results in a player receiving medical assessment and/or 
treatment.

Time-Loss An injury that results in a player being unable to take a full part in future field 
hockey training or match-play.

Non-Contact An injury that results from a non-specified incident or from a situation where no 
contact occurred.

Contact with Object An injury that results from a direct collision between the athlete and their own 
stick or from the stick of another athlete, or through contact with the playing 
ball.Contact with Player An injury that results from direct contact between the injured athlete and 
another person on the field of play.

Match Injury An injury incurred during an organised, competitive match between two teams 
from different club. 

Training Injury An injury incurred an organised club-based training session, gym session, 
training match, warmup or, cool-down.

Injury Severity The number of days that have elapsed from the date of injury to the date that 
the player no longer has any reportable symptoms related to that injury, 
regardless of whether or not the athlete required time-loss from field hockey-
related activities.Recurrent Injury An injury of the same type and at the same site as an index injury and which 
occurs after the player has reported no longer having symptoms related to 
that index injury, irrespective of the need for time-loss from field hockey-related 
activities

Match Exposure The amount of play-time, in hours, between teams from different clubs.

Training Exposure The amount of team based and individual physical activity, in hours, under the 
control or guidance of the team’s coaching or fitness staff that are aimed at 
maintaining or improving players’ field hockey skills or physical condition.

Total Exposure The total amount of time spent involved in field hockey-related activities.

Injury Incidence The number of injuries which occur per one thousand player-exposure hours.
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3.1 Abstract 
Few studies have investigated the incidence of injury in field hockey. The aim of 
this systematic review was to determine the incidence and characteristics of 
injury in male field hockey athletes. MEDLINE via PubMed; EMBASE via Ovid; 
CINAHL via EBSCO; SPORTDiscus; and Web of Science were searched. 
Prospective cohort studies written in English and published in peer-reviewed 
journals, expressing the incidence of injury in male field hockey athletes were 
included. Studies must have been minimum one season or one tournament. 
Studies were screened by two authors, assessing the eligibility of each record. 
Following selection of the studies, data were extracted independently by the two 
authors. In total, 1,125 potential studies were identified. Eight studies were 
included in this review. The incidence of injury ranged from 4.5 to 52.6/1000h 
(I2=97.2%). The pooled incidence from five of the tournament-based studies was 
40.8/1000h, with a rate of 43.0/1000h when a medical attention definition was 
used. Contusions and lacerations were the most commonly reported types of 
injury, while the lower limb was the most common site of injury. Contact injuries 
were common in tournament-based studies, while non-contact was common in 
season-long studies. Prospective, season-long and multi-season epidemiological 
studies investigating injury incidence in field hockey are lacking.
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3.2 Introduction 
Field hockey is played at all skills levels and ages, from amateur recreational to 
elite professional, first appearing as an Olympic sport in 1908, before becoming a 
permanent feature at the Olympic Games from 1920 (Hockey - Summer Olympic 
Sport, 2019). One hundred and thirty-seven national associations are recognised 
by the International Hockey Federation (FIH) around the world (Our Members | 
FIH). Each of these national governing bodies also belong to one of the five 
continental federations (Our Members | FIH), remaining an amateur sport across 
the majority of these. However, a small number of associations and leagues have 
recently turned professional, boosting both participation and skill levels within 
their domestic leagues and national squads.


Despite the sport’s widespread popularity, few published studies have addressed 
injury prevention in field hockey athletes. It is generally accepted that determining 
the incidence and severity of injury in particular sports or environments is the first 
stage of injury prevention (van Mechelen et al., 1992, Finch, 2006, Roe et al., 
2017). Establishing the extent of the problem will provide both researchers and 
medical professionals a foundation to develop strategies aimed at reducing the 
incidence and severity of these injuries (van Mechelen et al., 1992). For this 
reason, epidemiological studies of injury in field hockey are of importance.


An earlier systematic review undertaken to determine the incidence of injury in 
field hockey found that studies are lacking, and those that have been completed 
are of poor quality (Barboza et al., 2018). The majority of such studies have been 
completed in tournament settings over a short duration, with very few 
investigating the incidence of injury in male athletes across a full season. 
Furthermore, a lack of homogeneity between methodologies and definitions used 
within the studies has resulted in a large range of published incidences 
(0.1-90.0/1000 exposure hours) (Barboza et al., 2018).


Since the publication of the aforementioned review (Barboza et al., 2018), which 
investigated injury incidence in both male and female field hockey athletes, further 
epidemiological studies of field hockey injuries have been published. However, no 
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review has systematically evaluated the incidence of injury solely in male field 
hockey athletes, who are relatively under-represented in the available hockey 
literature. It is also the primary step towards developing strategies aimed at 
reducing the incidence of injury in athletes. Therefore, the primary aim of this 
chapter was to determine the incidence and severity of injury in male field hockey 
athletes and explore the differing definitions utilised across the literature. A further 
aim was to determine the characteristics of injury in men’s field hockey, with 
respect to the location, type and, mechanism of injury, as well as to assess each  
study’s risk of bias to determine the quality of the relevant articles.


3.3 Materials and Methods 
This systematic review was prospectively registered via PROSPERO (https://
www.crd.york.ac.uk/prospero/) prior to its commencement (CRD42019130190). 
The PRISMA guidelines were recruited throughout the study selection, data 
extraction, and write-up processes involved in this chapter (Appendix A).


3.3.1 Eligibility Criteria 
To be included in this systematic review, studies had to be original articles written 
in the English language and published in peer-reviewed journals. They were 
required to describe the incidence rates of injury per 1000h (match, training, or 
both), or per 1000AE in male field hockey athletes, at either elite or non-elite 
playing levels. Studies must have had a duration of at least one playing season or 
tournament. No restrictions were placed on the definition of injury used and 
studies reporting injury rates of multiple sports were eligible, provided there was a 
clear distinction of male field hockey athletes. Only prospective cohort studies 
were included to reduce the risk of possible recall bias. Conference abstracts 
were not included.


3.3.2 Search Strategy 
Searches were electronically conducted in five databases: MEDLINE via PubMed; 
EMBASE via OVID; CINAHL via EBSCO; SPORTDiscus; and Web of Science. Due 
to the projected low number of relevant studies, no restriction was placed on the 
search with respect to date of publication. The following search term was created:
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	 (injur* OR traum* OR pain OR overuse OR overload OR acute OR chronic 		
	 OR concuss* OR “low back” OR “lower limb” OR health OR hazard) AND 		
	 (incidence OR prevalence OR rate OR number OR frequency OR 	 	 	
	 proportion OR extent OR surv*) AND (“field hockey” OR (hockey NOT ice)) 	
	 AND (male OR men OR man OR boy);

combining keywords related to the population (male field hockey athletes) and 
outcome (injury incidence). The final search was completed on the 28th March 
2019. References of relevant studies were handsearched in an attempt to identify 
further eligible articles.


3.3.3 Study Selection 
The selection of relevant studies was completed in two stages: title and abstract 
screening, and full text screening. Two reviewers (HR and UMP) utilised the online 
tool, Rayyan (Ouzzani et al., 2016), to independently screen the titles and 
abstracts from each record. Following the completion of this stage, included and 
excluded records were compared, and any conflicts were resolved through 
discussion. The full text screening process was completed independently by the 
same two reviewers. A database with all included records was created, where 
each reviewer could decide whether to include or exclude each article, along with 
the rationale. Intra-reviewer conflicts were resolved through discussion. A third 
reviewer (CB) was available throughout both stages for consultation for 
consensus, where needed.


3.3.4 Data Extraction 
An extraction sheet using Microsoft Excel was created and used to collect the 
relevant data from each of the included studies. Primary (HR) and secondary 
(UMP) reviewers collated this information independently. Conflicts were resolved 
through discussion and a master-sheet was created by the primary reviewer (HR). 
The following information was gathered: first author; primary aim of the study; 
country where data collection took place; level of competition; the setting, i.e. 
Olympic Games, etc.; duration of follow-up period; definition of injury used; the 
number of athletes recruited; and reported injury rates. The number of injuries and 
hours of playing exposure were extracted to normalise the injury incidence rates 
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to the number of injuries per 1000h. Types, locations, mechanisms, and durations 
of injury were collated when reported, as per the secondary aims of this 
systematic review.


3.3.5 Risk of Bias 
One reviewer (HR) assessed the risk of bias of each of the individual studies and a 
second reviewer (UMP) corroborated. A previously applied tool was employed to 
assess each study’s risk of bias (van Gent et al., 2007, Lopes et al., 2012, Weiler 
et al., 2016, Barboza et al., 2018), using the following ten criteria: (1) Is the 
definition of injury described in the study?; (2) Are they studies with prospective 
designs that presented incidence or prevalence of data?; (3) Is there a description 
of the population of athlete or the player positions that participated in the study?; 
(4) Was the process of inclusion of athletes in the study random or was data 
collection performed with the entire population?; (5) Was data analysis performed 
with at least 80% of the athletes included in the study?; (6) Were data regarding 
the injuries reported by healthcare professionals?; (7) Was the same mode of data 
collection used throughout the study period?; (8) Was the diagnosis conducted by 
medical doctors?; (9) Was there a follow-up period of at least six months for 
prospective studies?; (10) Were the incidence or prevalence rates of injury 
expressed by a ratio that represents both the number of injuries as well as the 
exposure to sport? A score of one was awarded if the risk of bias was low, while a 
zero was awarded given a high risk of bias, for each criterion. A score of zero was 
awarded if insufficient information was provided.


3.3.6 Data Synthesis 
Epidemiological studies of injury in sport tend not to provide individual data sets 
for each athlete participant. Therefore, synthesis for this systematic review 
involved aggregate data. Where homogeneity between studies allowed, pooled 
incidence rates were calculated for male field hockey athletes, along with 95% 
confidence intervals, using the Meta package in R. The variance in study 
heterogeneity was assessed using the “I2” statistic, which provides a variance 
level between 0% and 100%. Forrest plots were constructed to visualise data. 
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Data regarding the location, type, mechanism, and severity of injury were reported 
as absolute numbers and proportions as reported in the relevant studies.


3.4 Results 
The search strategy returned a total of 1,125 records (including duplicates). 
Following the removal of duplicates and screening of records, eight studies were 
selected to be included in the final review. Figure 3.1 details the reasons for 
exclusion of the relevant studies.




3.4.1 Study Characteristics 
Table 3.1 provides a breakdown of the characteristics for the eight included 
studies, of which data collection took place in Malaysia for two (Mukherjee, 2012, 
Mukherjee, 2013), in Greece for one (Junge et al., 2006), in Germany for one 
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(Hollander et al., 2018), in England for one (Engebretsen et al., 2013), in Ireland for 
one (Furlong and Rolle, 2018), in Brazil for one (Soligard et al., 2017), with one 
conducted internationally (Theilen et al., 2016).

Four studies included participants from senior international squads (Junge et al., 
2006, Engebretsen et al., 2013, Theilen et al., 2016, Soligard et al., 2017), two 
studies were conducted with junior (Under 21) international athletes (Mukherjee, 
2012, Mukherjee, 2013), one study was conducted on Under 18 international 
athletes (Furlong and Rolle, 2018), and one study included both professional and 
amateur club level athletes (Hollander et al., 2018). 


Three studies took place during the Olympic Games (Junge et al., 2006, 
Engebretsen et al., 2013, Soligard et al., 2017), two studies took place during the 
junior (Under 21) World Championships (Mukherjee, 2012, Mukherjee, 2013), one 
study during the European Youth Championships (Furlong and Rolle, 2018), one 
over a series of international tournaments (Theilen et al., 2016), and one over the 
course of the season (Hollander et al., 2018).


Three studies had a follow-up period of one month (Junge et al., 2006, 
Engebretsen et al., 2013, Soligard et al., 2017), three studies had a follow-up 
period of two weeks (Mukherjee, 2012, Mukherjee, 2013, Furlong and Rolle, 
2018), one had a six month follow-up period (Hollander et al., 2018), and one 
could not be determined due to being across multiple tournaments (Theilen et al., 
2016).


3.4.2 Risk of Bias 
Table 3.2 provides a breakdown of the risk of bias assessment for the eight 
included studies in this review. The median score across the eight included 
studies was 6.5 out of a possible ten, with a range of five to eight. All studies 
provided a clear definition of injury, were prospective in design, utilised the same 
mode of data collection throughout and expressed incidence through a ratio that 
included the number of injuries and exposure to field hockey activities (i.e. per 
1000h).
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Only one from eight (12.5%) of the included studies provided a description of the 
athletes recruited for the study (Hollander et al., 2018). However, seven of the 
eight (87.5%) studies included the entire population, or at least a random sample 
of that population (Junge et al., 2006, Mukherjee, 2012, Engebretsen et al., 2013, 
Theilen et al., 2016, Soligard et al., 2017, Furlong and Rolle, 2018, Hollander et 
al., 2018). Data analysis was performed with at least 80% of the included studies 
in four out of the eight studies (50.0%) (Mukherjee, 2013, Theilen et al., 2016, 
Soligard et al., 2017, Hollander et al., 2018). 


While only three studies (37.5%) employed a medical doctor to provide a 
diagnosis of the injury (Junge et al., 2006, Engebretsen et al., 2013, Soligard et 
al., 2017), five studies (62.5%) had injuries reported by a qualified healthcare 
professional (Junge et al., 2006, Mukherjee, 2012, Engebretsen et al., 2013, 
Mukherjee, 2013, Soligard et al., 2017). Only one study (12.5%) had a follow-up 
period of at least six months (Hollander et al., 2018).


Table 3.2: Risk of bias using ten criteria, developed for use in epidemiological studies of injury, 
arranged by year of publication (oldest to newest)

Study 1 2 3 4 5 6 7 8 9 10 Overall

Junge et al., 
2006

1 1 0 1 0 1 1 1 0 1 7

Mukherjee, 
2012

1 1 0 1 0 1 1 0 0 1 6

Mukherjee, 
2013

1 1 0 0 1 1 1 0 0 1 6

Engebretsen 
et al., 2013

1 1 0 1 0 1 1 1 0 1 7

Theilen et al., 
2015

1 1 0 1 1 0 1 0 0 1 6

Soligard et 
al., 2017

1 1 0 1 1 1 1 1 0 1 8

Furlong et 
al., 2018

1 1 0 1 0 0 1 0 0 1 5

Hollander et 
al., 2018

1 1 1 1 1 0 1 0 1 1 8
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3.4.3 Injury Definition 
The most commonly employed injury definition was that of a “medical attention” 
nature, “regardless of the consequences with respect to absence from match or 
training”. This particular definition was used in three studies (Junge et al., 2006, 
Engebretsen et al., 2013, Soligard et al., 2017), with a further study employing the 
same definition, but only including injuries to the head and face (Mukherjee, 
2012). 


Two studies applied a “time-loss” injury definition. One of these required athletes 
to be injured for at least one day (Hollander et al., 2018) and the other requiring a 
player to be unable to return to the field of play following the onset of the injury 
(Theilen et al., 2016).


One study employed an all physical complaints definition, “irrespective of the 
need for medical attention, and irrespective of the player being able/not able to 
continue with the match” (Mukherjee, 2013). However, this study only included 
injuries to the upper limb.


The final study utilised an unconventional definition by dividing injuries sustained 
in  tournament games into minor (player unable to engage fully for a brief period 
of up to 20 seconds) and serious injuries (umpire stopped time as a result of the 
injury) (Furlong and Rolle, 2018).


3.4.4 Incidence of Injury 
Across all included studies, injury incidence was reported as the number of 
injuries per 1000h (Figure 3.2). The incidence of injury across the eight studies 
ranged between 4.5 and 52.6/1000h, indicating a high level of heterogeneity 
between studies (I2=97.2%). Two studies employed a time-loss definition of injury 
(Theilen et al., 2016, Hollander et al., 2018) and reported injury incidences of 4.5 
and 38.5/1000h.
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Where studies employed a medical attention definition, “regardless of the 
consequences with respect to absence from match or training” (Junge et al., 
2006, Engebretsen et al., 2013, Soligard et al., 2017), the incidence of injury 
ranged from 37.7 to 46.8/1000h. One study which used the same definition, but 
only included injuries to the head and face reported an incidence of 16.1/1000h 
(Mukherjee, 2012).


3.4.5 Pooled Incidence of Injury 
Only one study reported incidence rates for a full season (Hollander et al., 2018) 
and two tournament studies reported injuries solely to a specific body location 
(Mukherjee, 2012, Mukherjee, 2013), making these unsuitable for meta-analysis. 
Thus, results from five studies with tournament-based methods were combined, 
giving a pooled incidence rate of 40.8/1000h (95% CI: 36.6-45.5/1000h), as 
indicated in Figure 3.3. There was no heterogeneity between studies (I2=0%) 
(Higgins et al., 2003).
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Similarly, pooled analysis could not be completed for studies which employed an 
all physical complaints or time-loss injury definition due to lack of homogeneity 
between studies. The pooled incidence rate for medical attention injuries (Figure 
3.4) was 43.0/1000h (95% CI: 35.3-52.4/1000h). There was, again, 0% 
heterogeneity between studies (Higgins et al., 2003).




3.4.6 Types of Injury 
Table 3.3 provides a breakdown of the types of injury which occurred across the 
three tournament studies that provided details on the injury type (Junge et al., 
2006, Mukherjee, 2012, Mukherjee, 2013). However, one of these only collected 
injuries to the head and face (Mukherjee, 2012) and another was confined to the 
upper limb (Mukherjee, 2013). Injuries typically associated with contact, such as 
contusions (range: 41.6%-82.1%) and lacerations (range: 7.1%-29.2%) were the 
most commonly reported types of injury across all three studies.


3.4.7 Location of Injury 
Table 3.4 illustrates the locations of injury in three tournament studies (Junge et 
al., 2006, Theilen et al., 2016, Furlong and Rolle, 2018). While five studies overall 
reported the location of injuries, two of the included studies reported single-
location injuries (Mukherjee, 2012, Mukherjee, 2013) only, so were separated for 
analysis. The lower limb was the most frequently injured body site across the 
three studies (range: 40.9%-50.0%). The head and neck was also a common site 
of injury in two studies (range: 22.2%-27.4%) (Junge et al., 2006, Theilen et al., 
2016).
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3.4.8 Mechanism of Injury 
Table 3.5 provides details on the mechanisms of injury as reported in six of the 
eight studies (Junge et al., 2006, Mukherjee, 2012, Mukherjee, 2013, Theilen et 
al., 2016, Furlong and Rolle, 2018, Hollander et al., 2018). Contact injuries ranged 
from 58.3%-96.4% in five of these studies (Junge et al., 2006, Mukherjee, 2012, 
Mukherjee, 2013, Theilen et al., 2016, Furlong and Rolle, 2018), all of which were 

Table 3.3: Types of injury reported by included prospective studies on field hockey 
injuries, arranged by year of publication (oldest to newest)

Study Fracture  
n (%)

Dislocation 
n (%)

Sprain 
n (%)

Meniscus 
n (%)

Junge et al., 2006 3 (8.3) 0 (0.0) 4 (11.2) 3 (8.3)

Mukherjee, 2012± 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Mukherjee, 2013§ 0 (0.0) 1 (3.6) 2 (7.1) 0 (0.0)

Study Strain 
n (%)

Contusion 
n (%)

Laceration 
n (%)

Concussion 
n (%)

Junge et al., 2006 3 (8.3) 15 (41.6) 7 (19.5) 0 (0.0)

Mukherjee, 2012± 0 (0.0) 10 (41.7) 7 (29.2) 5 (20.8)

Mukherjee, 2013§ 0 (0.0) 23 (82.2) 2 (7.1) 0 (0.0)

± Injuries to the head and face only; § Injuries to the upper limb only

Table 3.4: Location of injury reported by included prospective studies of field hockey 
injuries, arranged by year of publication (oldest to newest)

Study Head/Neck 
n (%)

Trunk 
n (%)

Upper Limb 
n (%)

Lower Limb 
n (%)

Unknown 
n (%)

Junge et al., 
2006

8 (22.2) 3 (8.3) 7 (19.5) 18 (50.0) 0 (0.0)

Theilen et al., 
2015

51 (27.4) 7 (3.8) 36 (19.4) 76 (40.9) 16 (8.5)±

Furlong et 
al., 2018

2 (7.4) 8 (29.7) 5 (18.5) 12 (44.4) 0 (0.0)

± No further data reported in original article
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tournament-based. Non-contact injuries were the most frequently reported in one 
season-long study (62.1%) (Hollander et al., 2018).


3.4.9 Duration of Injury 
Detail on the breakdown of the duration of injuries, as reported in only two studies 
(Junge et al., 2006, Hollander et al., 2018), is reported in Table 3.6. One 
tournament study found the majority of injuries to have a duration of less than one 
week (83.3%) (Junge et al., 2006), while the other season-long study found that 
most injuries last for greater than seven days (63.8%) (Hollander et al., 2018).


3.5 Discussion 
Establishing the extent of injury occurrence in a sport is the primary step towards 
the prevention of injury (van Mechelen et al., 1992, Finch, 2006, Roe et al., 2017). 
This chapter is the first systematic review exploring the characteristics of injuries 
in male field hockey athletes, and thus is the first step towards establishing the 

Table 3.5: Mechanism of injury reported by included prospective studies on field 
hockey injuries, arranged by year of publication (oldest to newest)

Study Non-Contact 
n (%)

Contact 
n (%)

Other 
n (%)

Junge et al., 
2006

13 (36.1) 21 (58.3) 2 (5.6)*

Mukherjee, 
2012±

3 (12.5) 21 (87.5) 0 (0.0)

Mukherjee, 
2013§

1 (3.6) 27 (96.4) 0 (0.0)

Theilen et al., 
2015

28 (15.1) 158 (84.9) 0 (0.0)

Furlong et al., 
2018

4 (14.8) 23 (85.2) 0 (0.0)

Hollander et 
al., 2018

36 (62.1) 17 (29.3) 5 (8.6)^

± Injuries to the head and face only; § Injuries to the upper limb only; * 
Unaccounted for in original article; ^ No further data reported in original article
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extent of the injury problem in field hockey athletes, as well as preventing or at 
least reducing the incidence of injury in make field hockey.


3.5.1 Summary of Findings 
In total, eight prospective cohort studies of injury involving male field hockey 
athletes were deemed appropriate for inclusion in this review. Of these eight, only 
one was undertaken in a non-tournament, season-long setting, highlighting the 
lack of systematic injury surveillance across full seasons. As a result, the available 
evidence is based on short-term follow-up periods, negating any ability to explore 
recurrent injuries or the duration of more long-term injuries in this analysis.


Only five studies were completed solely in field hockey, with three being multi-
sport surveillance studies during Olympic Games. However, the eight studies 
which were included may be at risk of bias, with a median score of 6.5/10 on the 
risk of bias tool. Lack of a detailed description of the included athletes, 
inadequate follow-up, and issues with respect to diagnosing injuries were 
highlighted as the biggest problems across the included studies. Although this is 
not a domain-based risk of bias tool and so conclusions drawn may be limited 
(Büttner et al., 2019b), future epidemiological studies of injury in field hockey 
should endeavour to rectify these particular issues. While designing the 
epidemiology chapters for this thesis, these key findings were considered and 
implemented. The athletes recruited for the majority of studies included in this 

Table 3.6: Duration of injury reported by included prospective studies on field 
hockey injuries, arranged by year of publication (oldest to newest)

Study 1-7 days 
n (%)

7+ days 
n (%)

Other 
n (%)

Junge et al., 
2006

30 (83.3) 1 (2.8) 5 (13.9)±

Hollander et 
al., 2018

21 (36.2) 37 (63.8) 0 (0.0)

± Reported in original article as not-specified (n=1) or missing (n=4)
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review displayed similar characteristics to those recruited for this thesis. All were 
male athletes, of similar age.


Despite the small number of relevant studies, six different definitions of injury 
were identified, although some differences were minor. The most commonly 
applied definition was that of a medical attention nature, “regardless of the 
consequences with respect to absence from match or training”. The range in 
incidence rate of medical attention injuries was small and a pooled incidence rate 
of 43.0/1000h was found. Studies which applied a time-loss definition lacked 
homogeneity and, therefore, injury incidence could not be pooled. There was a 
large range in injury incidence of studies which utilised this particular definition 
(4.5-38.5/1000h). This is likely as a result of one of these studies being 
undertaken in a tournament setting (38.5/1000h) (Theilen et al., 2016) and the 
other being undertaken in clubs across a full season (4.5/1000h) (Hollander et al., 
2018). In fact, the range of the incidence of injury across all studies is substantial 
(4.5-52.6/1000h). This highlights the considerable heterogeneity between studies 
with respect to their utilisation of injury definitions and study methodologies 
(I2=97.2%). Interestingly, despite many consensus statements for other team 
sports recommending the use of both broad and more focussed injury definitions 
to best capture the true incidence of injury, most studies in this review, including 
the one club-based study, opted solely for more focussed definitions, such as 
requiring time-loss from sport. 


Across the eight studies, contact injuries such as contusions and lacerations were 
the most commonly reported types of injury, with the lower limb being the most 
commonly injured site.


3.5.2 Tournament vs Club Setting 
Interesting differences could be found between the characteristics of injuries 
incurred during tournaments and in a club setting. The incidence of injury across 
a club season was significantly lower than in a tournament setting (4.5/1000h vs 
40.8/1000h). The study conducted in a club setting utilised a more restrictive 
time-loss injury definition, while the tournament-based studies tended to use 
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broader definitions, such as medical attention. Field hockey tournaments, such as 
the European Championships, tend to require squads to play five highly 
competitive fixtures over the span of eight days, with squads being limited to the 
use of 18 players, irrespective of injury incidents. This high match-load appears to 
have a detrimental effect on athlete’s wellbeing. While playing for their clubs 
however, athletes have a less congested workload, which must be sustained for a 
greater period of time, as well as teams having a larger pool of players to select 
from. Further to this, tournament-based studies tend to only account for match-
exposure hours, influencing the rate of injury by eliminating training where 
athletes are less likely to incur an injury. A recent systematic review found similar 
differences between club and tournament settings (Barboza et al., 2018).


Interestingly, despite the seemingly high rate of injury, more injuries occur as a 
result of contact mechanisms than non-contact in tournament settings. This is in 
keeping with other studies of field hockey (Barboza et al., 2018). It is well 
documented that contact injuries are common in field hockey (Dick et al., 2007d, 
Rishiraj et al., 2009, Barboza et al., 2018). Contact injuries in field hockey tend to 
occur as a result of either contact with the stick, ball or another player. However, 
there are also cases of athletes coming into contact with the ground or goal 
(Rishiraj et al., 2009). While contact injuries also occur in club settings, non-
contact injuries are more frequent. This is likely due to the significantly higher 
overall amount of training and match-play that athletes are exposed to throughout 
the season. Athletes playing in tournaments may be less likely to report minor 
injuries and will likely play despite having suffered an injury due to the risk-reward 
nature of these games (Hodgson et al., 2007). Similarly, differences were identified 
in the duration of injuries between club and tournament settings. Tournament 
injuries tended to be shorter in duration, with 88.3% of injuries lasting for less 
than seven days. This could be due to the short follow-up period in these studies. 
Another likely reason, again, could be that athletes may hide injuries and continue 
to play in high-stakes environments. In contrast, only 36.2% of club injuries lasted 
for less than one week, with the remainder having a duration of greater than 
seven days. As mentioned, injuries in club athletes occur frequently as non-
contact injuries. This could potentially increase the recovery time of these injuries.
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3.5.3 Strengths and Limitations 
This is the first systematic review to investigate the incidence of injury in male 
field hockey, a population and sport which has lacked attention to date. 
Therefore, this chapter has contributed significantly to determining the extent of 
the injury problem in this particular cohort. It provides the first detailed account 
with respect to the types, locations, mechanisms, and durations of injury in male 
athletes, as well as the first investigation into differences between injuries 
sustained in tournament settings and those incurred during club seasons. 
Determining the extent of the injury problem in a sport is the first step towards 
preventing injury in that sport (van Mechelen et al., 1992, Finch, 2006, Roe et al., 
2017). Through the investigation of previous research related to this topic, we can 
better understand the direction that future research should take. Future 
epidemiological studies of injury in male field hockey athletes can be informed by 
this chapter.


However, a certain number of limitations exist in this chapter. A systematic review 
is only as good as the studies which it includes (Büttner et al., 2019a). The studies 
which were included were subject to a risk of bias, with a median score of just 
6.5/10 on the risk of bias tool. A recent study discussed the issues with 
employing non domain-based risk of bias tools (Büttner et al., 2019b). However, 
we felt it necessary to include such an assessment as this is the first systematic 
review to investigate the incidence of injury in male field hockey athletes. While 
these findings, in terms of the most common locations, types, and mechanisms of 
injury may be somewhat unreliable, this chapter does highlight the lack of quality 
studies available for this cohort. Further to this, only eight studies were included 
in this review. While these were the only eight which were appropriate for 
inclusion, this may affect the conclusions which can be drawn from the study. 
However, this does further highlight the lack of research undertaken in this cohort.


3.5.4 Implications 
The characteristics of the included studies and their findings have some 
important implications on field hockey athletes and for the future of research in 
this area. Studies included in this review lacked homogeneity with respect to their 
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choice of injury definition and methodology, as well as differing playing levels of 
athletes. Many consensus statements have been developed in an attempt to 
establish the consistent use of injury definitions and methodologies for 
epidemiological studies of sport such as soccer (Fuller et al., 2006), rugby (Fuller 
et al., 2007) and tennis (Pluim et al., 2009), among others (Turner et al., 2012, 
Mountjoy et al., 2016, Orchard et al., 2016). To date, no such statement exists for 
epidemiological studies of injury in field hockey. This is likely a key contributing 
factor to the high levels of heterogeneity across studies, as well as the high risk of 
bias of some included studies.


The high injury incidence rate, which is particularly evident during tournaments, is 
a concern for field hockey athletes, coaches, and medical personnel. The rate of 
injury in field hockey was lower than in rugby union (40.8 vs 81.0/1000h (Williams 
et al., 2013)), but higher than in soccer (40.8 vs 36.0/1000h (Lopez-Valenciano et 
al., 2019)), when tournament incidences are compared. The vast majority of 
tournament-related injuries occurred as a result of contact between the athlete 
and an external stimulus, such as the stick or ball. The sport has undergone 
considerable change over the past number of years, with a number of rule 
changes increasing the tempo at which the game is played (Rishiraj et al., 2009). 
Further to this, the popularity of the aerial pass (a pass where the ball is raised 
through the air) and drag flicks (a technique used during penalty corners to shoot, 
where the ball is generally raised at high speeds towards oncoming defenders) 
has increased an athlete’s risk of being struck by the ball. Personal protective 
equipment (PPE) has been shown to prevent injuries which result from contact 
(Farrington et al., 2012, Black et al., 2017). Despite this, there are no mandatory 
pieces of PPE in field hockey, although mouthguards and shin pads are 
recommended. Gloves and other pieces of PPE are permitted, but seldom utilised 
by athletes (Rules of Hockey | FIH).


3.5.5 Conclusions 
Prospective, season long and multi-season epidemiological studies examining 
injuries in male field hockey athletes are lacking. The majority of those that have 
been completed are lacking methodological quality or were completed in 
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tournament settings, or both, leading to a large range in injury rates 
(4.5-52.6/1000h). This limits the conclusions which can be drawn from these 
studies as the data may misrepresent the true characteristics of injury in these 
particular athletes. The lack of agreement with respect to definitions and 
methodologies used has caused significant heterogeneity, with the majority 
employing narrow definitions of injury and short follow-up periods. This chapter 
highlights the need for good quality, season-long epidemiological studies of injury 
in male field hockey athletes playing club-level to truly understand the 
characteristics of injury in athletes, as well as a consensus statement for the 
definitions of injury and methodologies to be utilised in epidemiological studies in 
field hockey.  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4.1 Abstract 
Determining characteristics of injuries incurred through sport is accepted as the 
primary step towards designing, implementing, and evaluating the efficacy of 
injury prevention programmes. The aim of this study was to determine the rate 
and characteristics of injury in male field hockey athletes participating in the IHL 
over two seasons. Athletes from eight field hockey teams were assigned to an 
online reporting system, where they could log injuries as they were incurred. 
Injuries were defined as any physical complaint. Coaches and physiotherapists 
were contacted weekly to corroborate reported injuries. In total, 323 injuries were 
reported across 34,449 exposure hours (9.4/1000h). On average, athletes 
sustained one injury over the course of two seasons. Muscle strains, pain, and 
contusions were the most common types of injury, while the hamstring, knee, and 
hip/groin were the most frequently reported locations of injury. While 66.9% of 
injuries occurred through non-contact mechanisms, contact injuries were also 
common. Injury recurrences accounted for 16.1% of all injuries. In conclusion, the 
incidence of injury in field hockey is relatively high, occurring from a variety of 
mechanisms. Future injury prevention strategies should prioritise injuries to the 
hamstring, knee, and ankle, and be specific to particular playing positions.
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4.2 Introduction 
As previously highlighted, determining the rate and severity of injury in sport 
through epidemiological monitoring is universally accepted as the primary step 
towards designing, implementing and evaluating the efficacy of injury prevention 
programmes (van Mechelen et al., 1992, Finch, 2006, Roe et al., 2017). Although 
studies have investigated the incidence of injury in male athletes, these have 
predominantly been undertaken in tournament-based cohorts, often at 
international level (Mukherjee, 2012, Mukherjee, 2013, Theilen et al., 2016). 
Furthermore, significantly more studies have been conducted in female athletes 
than in their male counterparts, mainly through the NCAA (Dick et al., 2007d). 
Indeed, the incidence of injury in field hockey has been investigated for particular 
cohorts. However, no studies have investigated the incidence of injury in Irish field 
hockey players, a cohort of top level, yet amateur athletes.


In Chapter Three (Systematic Review), the lack of high-quality studies examining 
the rates of injury in male field hockey athletes was highlighted. Field hockey 
injury-related outcome measures data have been published for female collegiate-
level athletes (Dick et al., 2007d), as well as for teams participating in international 
tournaments (Mukherjee, 2012, Mukherjee, 2013, Theilen et al., 2016). To date, 
only two studies have investigated the characteristics of injury in multiple field 
hockey teams across a full season, reporting injury incidence rates of 7.8/1000h 
(Delfino Barboza et al., 2018) and 4.5/1000h (Hollander et al., 2018). Other studies 
have shown a relatively high incidence of injury in field hockey, with athletes 
suffering three to five times more injuries than their soccer counterparts 
(7.8-44.2/1000h (Mukherjee, 2012, Mukherjee, 2013, Theilen et al., 2016, Delfino 
Barboza et al., 2018) vs 2.2-8.0/1000h (Ekstrand et al., 2011, Stubbe et al., 2015, 
Bayne et al., 2018)). Field hockey is a physiologically demanding sport 
(Casamichana et al., 2018), likely contributing to this high incidence rate. 
Furthermore, the unique forward leaning position adopted by field hockey players 
places significant physiological load through the spine, exposing players to 
injuries to the lower back and pelvis (Reilly and Seaton, 1990). Longitudinal 
studies of injury in field hockey athletes have often found non-contact injury 
mechanisms to be most frequently reported (Delfino Barboza et al., 2018, 
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Hollander et al., 2018), with injuries to the thigh (hamstring and quadricep muscle 
groups) and the knee common. Muscle strains and skin contusions are common 
types of injury in field hockey (Hollander et al., 2018).


Epidemiological studies of injury to date have classified injury according to three 
main definitions: all physical complaints, medical attention, and time-loss. The 
most common in studies of field hockey are those requiring attention from a 
medical professional (Junge et al., 2006, Mukherjee, 2012, Engebretsen et al., 
2013, Soligard et al., 2017), and those requiring time-loss from sport (Theilen et 
al., 2016, Hollander et al., 2018). Consensus statements on the definitions and 
methodologies, developed for use in epidemiological studies of team sports, 
often recommend the use of an all physical complaints definition, with further 
sub-analysis of medical attention and time-loss injuries (Fuller et al., 2006, Fuller 
et al., 2007). Although no such consensus statement exists for epidemiological 
studies of injury in field hockey, a recent systematic review recommended 
employing the definitions recommended for other team sports (Barboza et al., 
2018).


No study has investigated the incidence of field hockey injuries in multiple male 
clubs across a multiple seasons. Additionally, as highlighted in Chapter Three 
(Systematic Review), many available studies, undertaken with deferent 
populations, are either of poor methodological quality, or employ differing injury 
definitions, making comparisons difficult (Barboza et al., 2018). Subsequently, 
there is little available information about specific characteristics of field hockey, 
which may influence the high risk of possible injury. Therefore, the primary 
objective of this study was to investigate the incidence of injury in male field 
hockey athletes playing in the IHL during the 2017/2018 and 2018/2019 seasons. 
Secondary objectives of this study were to report severity, type, location, and 
mechanism of injury, as well as the incidence of recurrent injury in field hockey 
athletes.
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4.3 Materials and Methods 

4.3.1 Study Design 
This prospective observational injury surveillance study was undertaken across 
two IHL seasons and designed using the ISS set out in Chapter Two (Injury 
Surveillance System) of this thesis. The first season ran from September 2017 to 
May 2018, with the second season running from September 2018 to May 2019. 
All adult male field hockey athletes playing in the IHL across the two seasons 
were deemed eligible and invited to participate in the study through an invitation 
sent out to each of the ten clubs. Following acceptance by the club, athletes were 
contacted, and informed consent was obtained.


Characteristics of the athletes were obtained upon recruitment for the study, i.e. 
prior to the 2017-2018 season for seven teams and prior to the 2018-2019 
season for one team. Information regarding the playing position, age, weight, and 
height were requested from each athlete. Data on the occurrence of field hockey-
related injuries (physical complaints, medical attention injuries and time-loss 
injuries) were collected via AthleteMonitoring, an electronic injury reporting 
system, as well as through follow-up contact with club physiotherapists and 
coaches. Definitions for all physical complaints, medical attention and time-loss 
injuries were adopted from the consensus statement on injury definitions and data 
collection procedures in studies of football (soccer) (Fuller et al., 2006), and are 
outlined in Table 4.1. A slight modification of this definition was required to ensure 
that it was appropriate for field hockey. Thus, an injury was fundamentally defined 
as “any physical complaint sustained by a player that results from a field hockey 
match or field hockey training session, irrespective of the need for medical 
attention or time-loss from field hockey related activities”. The AthleteMonitoring 
system sent daily prompts to athletes, regardless of whether they had sustained 
an injury or not. Using this system, athletes could report the date on which an 
injury was incurred, as well as the date when injury-related symptoms ceased. 
Injury severity was expressed as the number of days between these two dates. 
Athletes also reported other injury characteristics, including; location, type, and 
mechanism of injury (non-contact, contact with the stick or ball, contact with 
another player), as well as whether they had sustained the injury during training or 
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match-play. The second method of collecting injury data, reporting by club 
physiotherapists, was initiated to allow for the collection of detailed information 
on medical attention and time-loss injuries, as well as a corroboration of self-
reported data, when possible. Physiotherapists were contacted weekly and were 
asked to provide the same information that was requested from the athletes.


Training data were reported by the head coach of each team on a weekly basis 
via e-mail, providing the duration of each training session, as well as the number 
of players in attendance at each session. Match exposure was obtained from the 
official HI website. Ethical approval was granted for this study from the Human 
Research Ethics Committee, University College Dublin.


Table 4.1: Operational definitions of injury

Injury Any physical complaint sustained by a player that results from a field 
hockey match or training, irrespective of the need for medical attention 
or time-loss from field hockey-related activities.

Medical attention 
injury

An injury that results in a player receiving attention from a healthcare 
professional.

Time-loss injury An injury that results in a player being unable to take full part in future 
field hockey training or match-play.

Injury severity The number of days that have elapsed from the date of injury to the date 
that the player no longer has any reportable symptoms related to that 
injury, regardless of whether or not the athlete required time-loss from 
field hockey-related activities.

Recurrent injury An injury of the same type and at the same location as the index injury 
sustained during the study period. 

          Early A recurrent injury occurring within two months of a player’s return to full 
participation in the absence of injury-related symptoms.

          Late A recurrent injury occurring two to twelve months after a player’s return 
to full participation in the absence of injury-related symptoms.

          Delayed A recurrent injury occurring more than twelve months after a player’s 
return to full participation in the  absence of injury-related symptoms.
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4.3.2 Data Analysis 
Although all physical complaints was adopted as the primary definition of injury, 
medical attention and time-loss injuries were subsequently analysed separately. 
Each of these particular classifications of injury and the incidence of recurrent 
injuries were expressed per 1000h. Match exposure was calculated as the 
number of players on the pitch, per team, at a given moment, multiplied by the 
duration of the match in hours (Stovitz and Shrier, 2012a), i.e. 11 players *1.1 
hours. Training exposure was calculated as the number of athletes in each 
session, multiplied by the duration of the training session, i.e. 18 players *1.5 
hours. These were reported as an overall total, as well as for each session. The 
frequency of injuries per player was also reported as a proportion of the total 
number of injuries, with 95% confidence intervals. The most common locations, 
types, and mechanisms of injury were reported as proportions of the relevant 
sub-classifications (all physical complaints, medical attention injuries, time-loss 
injuries), with 95% confidence intervals. The X2 statistic was used to calculate the 
level of significance in the distribution of injuries between playing positions, types 
of injury, location of injury, and mechanism of injury. The median number of 
athletes per team, injuries per athlete, and injury severities are reported, along 
with their interquartile range. 


4.4 Results 

4.4.1 Demographics and Incidence 
One hundred and eighty-eight athletes were identified across eight teams 
throughout the two seasons, all of whom were recruited for this study. Seven from 
a possible ten teams (149 athletes) were included for the 2017/2018 season. 
However, as a result of relegation from  the league, one team was no longer 
eligible for the following season. A further team was recruited for the 2018/2019 
season, bringing the number for the subsequent season to seven teams (146 
athletes). The median number of athletes per team was 23 (IQR=3). The total 
exposure time was 34,449 player-hours (29,642 player-training hours; 4,807 
player-match hours). Of the athletes included in this study, 15 (8.0%) were 
goalkeepers, 59 (31.4%) were defenders, 46 (24.4%) were midfielders, and 69 
(36.2%) were forwards. The mean age of athletes was 27 years (SD=5), with a 
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range of 18-40. The mean height and weight among included players were 182cm 
(range: 170-194) and 80kg (range: 64-95) respectively.


A total of 323 physical complaint injuries were incurred during the study period 
(173 in the 2017/2018 season and 150 in the 2018/2019 season), giving rise to an 
incidence rate or 9.4/1000h (Table 4.2). Two hundred and twenty-seven (70.3%) 
medical attention injuries were reported, resulting in an incidence of 6.6/1000h. 
Furthermore, 139 (43.0%) of the physical complaint injuries required time-loss 
from field hockey-related activities, at an incidence rate of 4.0/1000h. While the 
majority of physical complaint injuries were incurred during match-play (61.3%), 
an important proportion (38.7%) occurred as a result of training exposure. 

The median number of physical complaint injuries per player was one injury 
(IQR=2) over the two seasons. In the 2017/2018 and 2018/2019 seasons 
individually, the median number of injuries per player was zero (IQR=1). Overall, 
64.4% of athletes suffered at least one physical complaint injury across the study 
period, 38.9% suffered at least two injuries and 24.5% suffered three or more 
injuries. One athlete (0.6%) suffered 15 injuries in total across the two seasons 
(Table 4.3).


Table 4.2: Proportional breakdown and incidence of injury in field hockey athletes during the 
2017/2018 season, the 2018/2019 season, and overall

2017/2018 2018/2019 Overall

n  
(%)

Injuries/1000h 
(95% CI)

n  
(%)

Injuries/1000h 
(95% CI)

n  
(%)

Injuries/1000h 
(95% CI)

All physical 
complaints

173  
(100.0)

11.8  
(10.2-13.7)

150  
(100.0)

7.6  
(6.5-8.9)

323  
(100.0)

9.4  
(8.4-10.5)

Match 
injuries

103  
(59.5)

45.6  
(37.8-55.1)

95  
(63.3)

37.3  
(30.6-45.4)

198  
(61.3)

41.2  
(35.9-47.2)

Training 
injuries

70  
(40.5)

5.6  
(4.5-7.1)

55  
(36.7)

3.2  
(2.5-4.2)

125  
(38.7)

4.2  
(3.5-5.0)

Medical 
attention

119  
(68.8)

8.1  
(6.8-9.7)

108  
(72.0)

5.5  
(4.5-6.6)

227  
(70.3)

6.6  
(5.8-7.5)

Time-loss 70  
(40.5)

4.8  
(3.6-6.0)

69  
(46.0)

3.5  
(2.8-4.4)

139  
(43.0)

4.0  
(3.4-4.8)

67 Huw Rees, PhD Thesis



Two-Year Epidemiology

4.4.2 Injury Type and Severity 
Figure 4.1 provides a breakdown of the types of physical complaint injuries 
incurred during the study period and their median severities. The distribution of 
the types of injury sustained by field hockey athletes was significant (X2=441.8, 
p<0.01). Muscle strains (34.7%) were the most frequently reported physical 
complaint across the two seasons, followed by pain (18.0%) and contusions 
(16.4%). However, these particular types of injuries had median severities, as 
indicated by injury duration, of only 8 (IQR=8), 6 (IQR=6.5) and 5 (IQR=4) days 
respectively. Fractures were the most severe type of injury across the study 
period, followed by nerve injuries, lacerations and meniscal injuries, with median 
severities of 32 (IQR=30), 22.5 (IQR=30.75), 16 (IQR=4), and 16 (IQR=22.5) days 
respectively.


4.4.3 Injury Location and Severity 
Figure 4.2 provides details on the location of incurred injuries and their median 
severities. The distribution of the locations of injury sustained by field hockey 

Table 4.3: Number of injuries per player in field hockey athletes during the 2017/2018 season, 
the 2018/2019 season, and overall

No. of injuries 0 1 2 3 4 5

Overall (%) 
95% CI

67 (35.6) 
28.8-42.9

48 (25.5) 
19.5-32.4

27 (14.4) 
9.7-20.2

20 (10.6) 
6.6-16.0

4 (2.1) 
0.6-5.4

10 (5.3) 
2.6-9.6

2017/2018 (%) 
95% CI

105 (60.7) 
53.0-68.0

40 (23.1) 
17.1-30.1

20 (11.6) 
7.2-17.3

8 (4.6) 
2.0-8.9

6 (3.5) 
1.3-7.4

9 (5.2) 
2.4-9.6

2018/2019 (%) 
95% CI

111 (74.0) 
66.2-80.8

36 (24.0) 
17.4-31.6

26 (17.3) 
11.6-24.4

7 (4.7) 
1.9-9.4

5 (3.3) 
1.1-7.6

2 (1.3) 
0.2-4.7

No. of injuries 6 7 8 9 11 15

Overall (%) 
95% CI

4 (2.1) 
0.6-5.4

3 (1.6) 
0.3-4.6

1 (0.6) 
0.0-2.9

3 (1.6) 
0.3-4.6

0 (0.0) 
0.0-1.1

1 (0.6) 
0.0-2.9

2017/2018 (%) 
95% CI

0 (0.0) 
0.0-2.1

0 (0.0) 
0.0-2.1

0 (0.0) 
0.0-2.1

0 (0.0) 
0.0-2.1

0 (0.0) 
0.0-2.1

0 (0.0) 
0.0-2.1

2018/2019 (%) 
95% CI

0 (0.0) 
0.0-2.4

0 (0.0) 
0.0-2.4

0 (0.0) 
0.0-2.4

0 (0.0) 
0.0-2.4

1 (0.5) 
0.0-3.7

0 (0.0) 
0.0-2.4
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athletes was significant (X2=365.7, p<0.01). Sixty physical complaint injuries were 
reported involving the hamstrings muscle group throughout the study period, 
accounting for 18.6% of the total number of injuries, making it the most frequently 
reported. The knee (12.1%) and the hip/groin (11.8%) were also frequently injured 
body locations. These injuries had median severities of 9 (IQR=9.5), 7 (IQR=14.5) 
and 8 (IQR=9.75) days respectively. Injuries to the neck/cervical spine, elbow and 
wrist were the most severe overall, accumulating median severities of 35 
(IQR=30), 19 (IQR=9), and 17 (IQR=25) days respectively.
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Figure 4.1: Types of injury and their median severity (days) in field hockey athletes across the 2017/2018 and 
2018/2019 seasons

Figure 4.2: Locations of injury and their median severity (days) in field hockey athletes across the 2017/2018 
and 2018/2019 seasons
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4.4.4 Mechanism of Injury 
The mechanism of injuries reported during observation are presented in Table 4.4. 
The distribution of the mechanisms of injury sustained by field hockey athletes 
was significant (X2=325.2, p<0.01). Two hundred and sixteen physical complaint 
injuries (66.9%) occurred as a result of non-contact mechanisms. The remaining 
107 were incurred through contact, either with an object (23.2%) or another 
player (9.9%). A similar proportional breakdown is apparent for medical attention 
and time-loss injuries also.


4.4.5 Injury Recurrence 
Table 4.5 provides details of the number of injury recurrences recorded during the 
study period. Fifty-two physical complaint injuries (16.1%) were categorised as 
recurrences, with the remaining 271 (83.8%) being new injuries. A similar 
proportional breakdown is evident for both medical attention and time-loss 
injuries.


The majority of these physical complaint recurrences (51.9%) were classified as 
early recurrences, i.e. they occurred within two months of the index injury (Figure 
4.3). Eighteen (34.6%) recurrences occurred two to twelve months after the index 
injury (late), with the remaining 7 (13.5%) injuries recurring more than one year 
after the initial injuries (delayed).


Table 4.4: Mechanism of injury in field hockey athletes during the 2017/2018 season, the 
2018/2019 season, and overall

All physical complaints 
(n=323)

Medical attention 
(n=227)

Time-loss 
(n=139)

Non-contact, n (%) 
95% CI

216 (66.9) 
61.4-72.0

160 (70.5) 
64.1-76.3

86 (61.9) 
53.3-70.0

Contact with object, n (%) 
95% CI

75 (23.2) 
18.7-28.2

45 (19.8) 
14.8-25.6

39 (28.0) 
20.8-36.3

Contact with player, n (%) 
95% CI

32 (9.9) 
6.9-13.7

22 (9.7) 
6.2-14.3

14 (10.1) 
5.6-16.3
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4.4.6 Injuries by Player Position 
Table 4.6 provides a breakdown of the differences in incurred injuries among 
players of different playing positions. The distribution of the number of injuries 
sustained by each playing position was significant (X2=175.2, p<0.01). Players 
playing either as a forward (n=115) or a defender (n=112) suffered the most 
amount of injuries across the study period, each giving rise to an injury incidence 
rate of 3.3/1000h. Midfielders suffered less injuries (n=84), at a rate of 2.4/1000h. 
Goalkeepers suffered the least amount of injuries (n=13), suffering 0.4 injuries/
1000h.


Table 4.5: Recurrence of injury in field hockey athletes during the 2017/2018 season, the 
2018/2019 season, and overall

All physical complaints 
(n=323)

Medical attention 
(n=227)

Time-loss 
(n=139)

New injury, n (%) 
95% CI

271 (83.9) 
79.4-87.7

188 (82.8) 
77.3-87.5

119 (85.6) 
78.7-91.0

Recurrent injury, n (%) 
95% CI

52 (16.1) 
12.3-20.6

39 (17.2) 
12.5-22.7

20 (14.4) 
9.0-21.3
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Figure 4.3: Period of recurrence, categorised as early, late, or delayed, for physical complaint, medical 
attention, and time-loss
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Table 4.6: Differences in observed types and locations of injury by playing position

Goalkeeper n (%) Defender n (%) Midfielder n (%) Forward n (%)

Injury Type

    Abrasion 0 (0.0) 0 (0.0) 1 (1.2) 1 (0.8)

    Concussion 0 (0.0) 3 (2.7) 2 (2.4) 3 (2.6)

    Contusion 0 (0.0) 15 (13.4) 20 (24.1) 18 (15.7)

    Fracture 0 (0.0) 10 (8.9) 3 (3.6) 4 (3.5)

    Laceration 0 (0.0) 4 (3.6) 0 (0.0) 3 (2.6)

    Ligament Sprain 5 (38.4) 11 (9.8) 7 (8.4) 13 (11.3)

    Meniscus 0 (0.0) 1 (0.9) 3 (3.6) 3 (2.6)

    Muscle Strain 3 (23.1) 30 (26.8) 35 (42.3) 44 (38.3)

    Nerve Injury 2 (15.4) 3 (2.7) 0 (0.0) 1 (0.8)

    Pain 3 (23.1) 27 (24.1) 10 (12.0) 18 (15.7)

    Tendinopathy 0 (0.0) 8 (7.1) 2 (2.4) 7 (6.1)

Injury Location 

    Abdomen 0 (0.0) 0 (0.0) 1 (1.2) 1 (0.9)

    Ankle 2 (15.4) 9 (7.9) 9 (10.8) 8 (7.0)

    Elbow 0 (0.0) 0 (0.0) 1 (1.2) 2 (1.7)

    Foot/Toe 0 (0.0) 4 (3.6) 0 (0.0) 2 (1.7)

    Forearm 0 (0.0) 2 (1.8) 1 (1.2) 0 (0.0)

    Hamstring 4 (30.7) 18 (16.1) 18 (21.8) 20 (17.4)

    Hand/Finger/Thumb 1 (7.7) 2 (1.8) 4 (4.8) 7 (6.1)

    Head/Face 0 (0.0) 14 (12.5) 2 (2.4) 6 (5.2)

    Hip/Groin 1 (7.7) 7 (6.3) 13 (15.7) 15 (13.0)

    Knee 1 (7.7) 13 (11.6) 13 (15.7) 12 (10.4)

    Lower Back 2 (15.4) 14 (12.5) 3 (3.6) 13 (11.3)

    Lower Leg 1 (7.7) 7 (6.3) 4 (4.8) 10 (8.7)

    Neck/Cervical Spine 0 (0.0) 1 (0.9) 0 (0.0) 1 (0.9)

    Pelvis/Sacrum/Glute 0 (0.0) 3 (2.7) 3 (3.6) 3 (2.6)

    Quadriceps 1 (7.7) 3 (2.7) 3 (3.6) 3 (2.6)

    Shoulder/Clavicle 0 (0.0) 4 (3.6) 3 (3.6) 4 (3.5)

    Sternum/Ribs 0 (0.0) 3 (2.7) 2 (2.4) 2 (1.7)

    Upper Arm 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.9)

    Upper Back 0 (0.0) 2 (1.8) 1 (1.2) 1 (0.9)

    Wrist 0 (0.0) 4 (3.6) 2 (2.4) 4 (3.5)

Total Injuries 13 (100.0) 112 (100.0) 83 (100.0) 115 (100.0)
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In goalkeepers, ligament sprains (38.4%) were the most frequently observed 
types of injury. In contrast, muscle strains were the most common type of injury

among defenders (26.8%), midfielders (42.3%), and forward (38.3%) players. The

hamstring was the most frequently injured location of injury among all playing 
positions.


4.5 Discussion 
This chapter details the injury incidence rate for senior men’s field hockey club 
teams participating in the IHL during the 2017/2018 and 2018/2019 seasons. 
Three-hundred and twenty-three physical complaint injuries were incurred during 
the study period, giving rise to an injury incidence rate of 9.4/1000h. Of these, 
70.3% required medical attention (6.6/1000h) and 43.0% resulted in time-loss 
from field hockey-related activities (4.0/1000h). Although muscle strains were the 
most common type of injury, they had a median severity of just eight days. In 
contrast, fractures were significantly less common (n=17) but were the most 
severe (median=32 days). Similarly, the hamstring muscle was the most frequently 
reported location of injury but had a median severity of only nine days. The 
majority of injuries (66.9%) were incurred through non-contact mechanisms. Of 
the 323 physical complaint injuries, 16.1% were recurrent injuries. Forwards and 
defenders suffered the highest number of injuries across the study period.


The observations on injury related outcome measures are similar to those of 
previous injury surveillance studies in field hockey (Delfino Barboza et al., 2018, 
Hollander et al., 2018). Interesting differences were highlighted, with respect to 
these injury-related outcome measures, depending on the particular definition of 
injury being analysed. Previous studies documented that the use of an all physical 
complaints definition results in a higher injury incidence rate when compared with 
a time-loss definition (7.8/1000h (Delfino Barboza et al., 2018) vs 4.5/1000h  
(Hollander et al., 2018)); an observation confirmed by these results (9.4/1000h vs 
4.0/1000h). Each of the consensus-recommended definitions for team sports 
have a variety of strengths and weaknesses and should always be chosen with a 
particular research question in mind (Clarsen and Bahr, 2014). Most consensus 
statements, which were developed to ensure consistent use of injury definitions 
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and study methodologies, endorse the use of all physical complaints, medical 
attention, and time-loss injury definitions. However, they recommend that each 
injury definition be analysed separately (Fuller et al., 2006, Fuller et al., 2007, 
Pluim et al., 2009, Timpka et al., 2014). Definitions which require an athlete to 
miss time from sport or to receive medical attention are, by nature, more 
restrictive than a physical complaints definition. Therefore, overall incidences of 
injury were highest for physical complaint injuries (9.4/1000h), lower for medical 
attention injuries (6.6/1000h) and lowest for time-loss injuries (4.0/1000h). In fact, 
less than three quarters of the overall number of injuries required medical 
attention from a medical professional and fewer than 50% of injured athletes 
required time away from sport.


Despite this proportional breakdown, individual injuries displayed interesting 
differences with respect to their incidences. For example, injuries such as 
ligament sprains, fractures, concussions, and meniscal injuries had a 100% 
probability of being examined by a medical professional. This is likely as a result 
of the severity of the limitation that these injuries cause in terms of physical 
activity. Access to medical resources in field hockey clubs in Ireland is limited. 
Although all athletes have access to physiotherapy services, most teams train just 
twice per week, limiting their contact time. Further to this, no clubs employ a 
medical doctor, further limiting an athlete’s access to treatment. In contrast to 
this, injuries which will likely cause less physical impairment, such as contusions 
and lacerations, had lower medical attention rates. The reporting of localised 
pain, which was used when athletes self-reported injuries or when no injury 
diagnosis was made available, was the only type of injury complaint with a higher 
proportion of time-loss than medical attention (19.0% vs 12.1%). Localised pain 
was often self-reported by athletes, likely resulting in a low proportion requiring 
medical attention. Generally, they were injuries that the athlete felt did not require 
treatment from a physiotherapist. However, interestingly, coaches allowed 
athletes to miss training or match-play as a result. It is possible that such injuries 
were recurrences, meaning athletes may have been aware of the action required 
to recover. Interestingly, despite the lower back being the fourth most common 
injury site across the study period, the ankle, head/face, and lower leg 
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demonstrated a higher requirement for medical attention. Similarly, the injuries to 
the ankle and head/face required time-loss more frequently than those to the 
lower back. Field hockey athletes are predisposed to lower back injuries as a 
result of the sport’s unique playing position (Reilly and Seaton, 1990). It is 
possible that, as a result of the mechanism of these particular injuries, a 
significant proportion are recurrences (Appendix C; Appendix D). This may deter 
athletes from seeking attention from medical personnel, as well as taking time off 
from sporting activity. Injury to the hamstring, knee, and ankle caused the most 
amount of time-loss among field hockey athletes. Injuries that cause an athlete to 
miss time from training and matches are likely going to cause the most significant 
amount of burden on a team. Successful prevention strategies have been 
developed for such injuries (Herman et al., 2012, Al Attar et al., 2017, Kim et al., 
2017a). This may be a good starting point for prevention strategies in field hockey.


In the past, injury severity has been defined based on athletes requiring time-loss 
from sport. This is a topic of debate among practitioners and researchers 
(Hodgson et al., 2007, Orchard and Hoskins, 2007). As highlighted in Chapter Two 
(Injury Surveillance System), it was determined that a strict definition of “time off 
the pitch” does not appropriately reflect symptoms and burden. Thus, severity 
was defined as the length of time that an athlete suffers from injury-related 
symptoms, highlighting some interesting findings. Such a definition provided 
details on the duration of time that athletes suffer injury-related symptoms, 
regardless of whether or not that injury prevented them from playing. Muscle 
strains were the most frequently reported type of injury, followed by pain, 
contusions, and ligament sprains. These particular results are consistent with 
prior epidemiological studies of injury in field hockey (Delfino Barboza et al., 2018, 
Hollander et al., 2018). However, these particular types of injury had relatively low 
severities when compared to other injury types. While fractures were the most 
severe injury, they were relatively infrequent. Similarly, the hamstring, knee, and 
hip/groin were the most frequently reported location of injury, similar to results 
from previous studies (Delfino Barboza et al., 2018, Hollander et al., 2018). 
However, they were significantly less severe than other injuries such as those to 
the neck/cervical spine and wrist. This highlights that more severe injuries in field 
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hockey, such as fractures, do not occur frequently, and those that do occur more 
frequently, such as muscle strains, tend not to be as severe. Thus, an 
investigation into the characteristics of different injuries depending on their 
severity and burden (i.e. the severity of injuries per 1000h) that particular injuries 
have on field hockey athletes may provide more valuable information with respect 
to the impact that individual injuries have on athletes and teams. 


Understanding the mechanism of injury plays an important role in developing 
strategies to reduce the overall number of injuries. Through understanding the 
mechanisms at play when an athlete sustains an injury, researchers and medical 
staff can implement adequate conditioning and training in a bid to prevent future 
occurrences of the same mechanism. This is a factor which is often inadequately 
investigated in epidemiological studies of injury (Krosshaug, 2005). However, a 
detailed description of the mechanisms of injury in field hockey athletes fell 
outside the scope of this chapter. It was, however, found that the majority (66.9%) 
of injuries sustained in field hockey occurred as a result of non-contact 
mechanisms, consistent with other club-based epidemiological studies of injury in 
field hockey (Hollander et al., 2018). However, the remaining 33.1% of injuries 
which occurred were as a result of contact with either another player (n=32) or 
through contact with equipment such as the stick or ball (n=75) (Appendix B). This 
highlights the potential that greater use of PPE could have on reducing the overall 
incidence of injury. This has been discussed in previous studies (Murtaugh, 2009). 
However, investigations of methods which may assist in reducing the incidence of 
non-contact injuries through structured exercise programmes, warmups and load 
management should be prioritised. A warmup strategy aimed towards reducing 
the rate, severity and burden of injury in youth field hockey athletes proved 
unsuccessful in reducing both rate and severity, but successful in reducing 
burden (Barboza et al., 2019). However, despite effective prevention strategies 
being developed for other sports in the past (Al Attar et al., 2017), many are not 
commonly implemented in reality (Bahr et al., 2015), particularly in amateur sport 
(Bizzini et al., 2013). Therefore, future injury prevention strategies in field hockey, 
such as warmups targeted strengthening interventions, should account for the 
often amateur nature of sport.
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Defenders and forward players suffered the highest number of injuries across the 
study period, occurring at a rate of 3.3/1000h each. This was significantly more 
than both midfielders (2.4/1000h) and goalkeepers (0.4/1000h). However, 
interesting differences existed in the types and locations of injury suffered by 
players of different positions. Goalkeepers were the only position for whom 
muscle strain injuries were not the most frequent. Although no study has 
investigated the physiological demands of goalkeepers in field hockey, it can be 
assumed that they undertake less accelerations and high-speed running events 
than their outfield counterparts. This may be a contributing factor to the low rate 
of muscle strains. On the other hand, outfield players, particularly midfielders and 
forward players are exposed to significant amount of accelerations in a match 
(Casamichana et al., 2018). Defenders reported more localised pain injuries than 
other outfield players. These players tend to spend the most time on the pitch 
without being substituted, other than goalkeepers. It is possible that as a result of 
having less rest time throughout a match, they are exposed to more episodes of 
pain, which they may not deem serious enough to require medical attention. 
Defenders also suffered injuries to the head and face significantly more than any 
other position. In fact, defenders accounted for almost two-thirds of all head/face 
injuries. In field hockey, athletes are allowed to raise the ball off the ground in 
certain circumstances. One such occasion is when taking a shot on goal (Rules of 
Hockey | FIH, 2020). It is possible that this exposes defenders to such injuries at a 
worrying rate. It is important that future injury prevention strategies in field hockey 
account for differences in sustained injuries for different playing positions.


4.5.1 Strengths and Limitations 
This is the first prospective cohort study to investigate the incidence of injury 
among Irish field hockey athletes. In fact, it is the first study to investigate injury 
rates among solely amateur field hockey athletes across multiple seasons. This 
provides club athletes and staff, medical personnel, and researchers with valuable 
information which may inform future consensus statements and specific 
interventions aimed at reducing injuries in sport. Undertaking a cohort study over 
multiple seasons provides more reliable data and assists with identifying 
consistently occurring injuries. Being the first study of its kind in this sense, the 
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direction that future research should take can be identified. It also indicates 
potential methodological issues to be reflected in future studies.


However, certain limitations need to be considered when interpreting the results 
of this study. Firstly, while every effort was made to ensure all incurred injuries 
were collected through the implementation of two methods of data collection,  
100% compliance cannot be guaranteed, due to the nature of an all physical 
complaints injury definition. Further to this, a number of issues can arise when 
such a definition is employed. Any physical complaint, as an injury definition, has 
often been subjected to some criticism with respect to its reliability in 
epidemiological studies of injury (Orchard and Hoskins, 2007). However, for the 
particular research objectives of this thesis, this classification of injury was 
deemed to be the most suitable to ensure the collection of all injury occurrences, 
as it is the most inclusive of the consensus-recommended definitions. 
Furthermore, it provides the most detailed means of reporting when athletes truly 
return to participation, sport and performance (Ardern et al., 2016). It is also 
possible that athletes and medical professionals were unsure, at times, whether 
particular incidents of pain should have been classified as injuries or not. The 
injury definition was fully explained, and examples of such occurrences were 
provided to minimise any uncertainty.


4.5.2 Implications 
This is the first large scale, longitudinal study of male field hockey athletes to be 
completed across multiple seasons. This type of approach is of importance, as it 
allows for observation of particular trends of injuries which may occur throughout 
particular seasons, or across particular periods of a season. For example, studies 
completed over one season have a high risk or reporting injuries which, by 
chance, are prevalent in that season alone. This could be due to disruptions in the 
season, or as a result of fixture congestion. By reporting the incidence and 
characteristics of injury across two full seasons, the risk of under or over reporting 
injury is reduced. 
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Furthermore, a physical complaints definition of injury has only been employed in 
one other longitudinal study of field hockey injuries (Delfino Barboza et al., 2018). 
Despite some authors highlighting the potential unreliability of such a definition 
(Orchard and Hoskins, 2007), it is the most appropriate definition to ensure the 
collection of all occurrences of symptoms which may affect an athlete’s 
performance, require attention from medical personnel, and result in an athlete 
losing time from sport. This chapter highlights a potential method to be used in 
future epidemiological studies of injury which employ an all physical complaints 
injury definition, through the use of an electronic questionnaire and contact with 
the team’s medical personnel.


This study answers a number of questions, but also highlights future research 
which is required to be undertaken in field hockey. Details of the incidence and 
characteristics of injuries, in terms of type, location, mechanism, and recurrence 
across two full seasons were identified. However, in doing so, the need for future 
research was highlighted. As previously highlighted in Chapter Three (Systematic 
Review), no consensus agreement for the use of definitions and methodology 
exists for field hockey. Furthermore, identification of the rates vs the severity of 
injury was a particularly interesting finding, highlighting the need for further 
investigation.


4.5.3 Conclusions 
Physical complaint injuries in field hockey occur at a rate of 9.4/1000h, with the 
hamstring, knee, and hip/groin being the most frequently reported injury 
locations, and muscle strains, pain, and contusions being the most frequently 
reported types of injury. Injuries with a high median severity occurred infrequently, 
such as fractures and injuries to the neck/cervical spine. While non-contact 
injuries were the most frequently reported mechanism, contact injuries 
represented an important proportion, accounting for roughly one third of the total 
number of injuries. Furthermore, small, yet important differences were highlighted 
when injuries sustained by different playing positions were analysed. 
Goalkeepers, for example, were more likely to suffer ligament injuries, commonly 
associated with high intensity bouts. Present and future injury prevention 
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strategies will likely prove unsuccessful if generalised to a full squad. However, it 
would likely be of benefit to all athletes, that strategies aimed at reducing injuries 
to the hamstring, knee, and ankle were prioritised. 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Transient Injury

5.1 Abstract 
Injury definitions encompass all physical complaints, medical attention, and time-
loss. Expressing injury burden in terms of short-and long-term impact on athlete 
performance may be meaningful for coaches in terms of preparation. Therefore, 
the aim was to describe transient (symptoms <7 days) and substantial (symptoms 
≥7 days) injuries suffered in field hockey throughout the (IHL). Following ethical 
approval, participants were assigned unique accounts to record injuries through a 
monitoring software. An all physical complaints definition was adopted. Team 
physiotherapists were contacted weekly to further capture and corroborate 
details on injuries. Transient and substantial injury classifications were applied. A 
total of 173 injuries in 14,690 exposure hours (11.8/1000h) occurred. Incidence of 
medical attention (n=119) and time-loss (n=70) injuries was 8.1/1000h and 
4.8/1000h. Teams suffered transient injuries every 2.3 weeks (median=2, IQR=4) 
at a rate of 6.3/1000h and substantial injuries every 2.5 weeks (median=1.5, 
IQR=3.25) at a rate of 5.5/1000h. The lower back and knee were common 
transient injuries (7.5%), with the hamstring a common substantial injury (11.6%). 
Although many field hockey injuries are substantial, transient injuries are equally 
as frequent. These additional means of classifying injuries inform teams of the 
injuries that will cause disruption within their squad.
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5.2 Introduction 
In Chapter Four (Two-Year Epidemiology), it was identified that field hockey 
injuries occur at a rate of 9.4/1000h. The hamstring, knee, and hip/groin were the 
most common injury locations, while muscle strains, pain, and contusions were 
the most frequently reported types. However, an interesting feature of these 
particular injuries was that their median severities were significantly lower than 
those of other injuries. This led to the conclusion that an investigation into the 
burden that these injuries have on players and teams is warranted in field hockey. 
Further to this, it was determined that there appears to be a gap in the methods 
by which injuries are regularly reported. This was further strengthened in Chapter 
Three (Systematic Review), which included just two studies which reported injury 
severity (Junge et al., 2006, Hollander et al., 2018).


Published consensus statements regarding injury definition and methodology for 
epidemiological studies exist for sports such as tennis (Pluim et al., 2009), soccer 
(Fuller et al., 2006), and rugby union (Fuller et al., 2007), among others (Turner et 
al., 2012, Timpka et al., 2014, Mountjoy et al., 2016, Orchard et al., 2016). As no 
such consensus agreement exists for field hockey, epidemiological studies of 
injury to date have used differing methodologies, making it difficult to compare 
results (Barboza et al., 2018). This was further highlighted this in Chapter Three 
(Systematic Review), where the meta-analysis found high levels of heterogeneity 
between studies (I2=97.2%). The majority of published epidemiological studies 
have been undertaken on female collegiate level athletes in the United States of 
America or during international tournaments. In fact, only eight studies were 
eligible for inclusion in Chapter Three (Systematic Review). In previous studies, 
reported time-loss injury rates are higher in field hockey compared to soccer 
(29.1/1000h (Theilen et al., 2016) vs 2.2-8.0/1000h (Ekstrand et al., 2011, Stubbe 
et al., 2015, Bayne et al., 2018)), while medical attention injury rates are similar 
when compared with American football (4.6-18.8/1000AE (Dick et al., 2007d, 
Mukherjee, 2012) vs 5.7-17.3/1000 AE (Dick et al., 2007b, Feeley et al., 2008, Kerr 
et al., 2016)). In Chapter Four (Two-Year Epidemiology), the reported rates of 
medical attention injuries fell within this range (6.6/1000h). However, time-loss 
injuries were significantly lower (4.0/1000h).
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Epidemiological studies have classified field hockey injuries according to (a) self-
reported by the athlete of all physical complaints related to sport, (b) the need for 
medical attention from a qualified medical professional, or (c) the requirement of 
time-loss from sport (Bolhuis et al., 1987, Dick et al., 2007d, Theilen et al., 2016). 
In Chapter Three (Systematic Review), it was reported that the most commonly 
used definitions are those of a medical attention nature (n=4), followed by time-
loss (n=2), and all physical complaints (n=1). Medical attention and time-loss 
classifications are contingent on objective criteria. However, inclusion of self-
reported injuries for which athletes did not seek medical attention may capture 
more chronic and overuse injuries that still have important effects on player 
performance. For example, understanding how many injuries are expected to be 
transient (i.e. symptoms for less than seven days) or substantial (i.e. symptoms 
for seven days or greater) regardless of time-loss or perceived need for medical 
attention, and the types of injuries in each classification, may help the coach and 
medical professionals understand the impact of injuries on team performance and 
health over ensuing matches, weeks, or the following season. Therefore, it is 
important to understand the impact of all short- and long-term injuries, regardless 
of the need for medical care. For this reason, the aim of this chapter was to 
investigate the distribution of injuries in field hockey according to standard 
definitions recommended for other team sports, as well as to explore the 
differences in distribution between transient and substantial injuries in field 
hockey athletes in the IHL.


5.3 Materials and Methods 

5.3.1 Injury Definition 
Injury definitions recommended in the consensus statement for soccer (Fuller et 
al., 2006) were adopted and explained to all players and staff to ensure clarity on 
what constituted an injury. As described in Chapter Two (Injury Surveillance 
System), an injury was fundamentally defined as:


	 Any physical complaint sustained by a player during a field hockey match 	
	 or field hockey training, irrespective of the need for medical attention or 	 	
	 time-loss from field hockey-related activities.


84 Huw Rees, PhD Thesis



Transient Injury

Injuries incurred outside of field hockey-related activities, or prior to the 
commencement of the season, were excluded. An injury was determined to be 
recovered once the player had returned to full participation in training and 
availability for match-day squads, completely free of injury-related symptoms. 
Therefore, players could have returned to training and be available for match 
selection while still be classified as injured. Players recorded injuries into the ISS 
through the use of a body chart on the AthleteMonitoring software, together with 
a full description of the injury. While the all physical complaints definition was the 
primary classification, injuries were sub-classified into those requiring medical 
attention and those involving time-loss, before further sub-classifying them as 
transient or substantial (Table 5.1).


5.3.2 Study Design 
Data collection for this chapter involved the ISS described in Chapter Two (Injury 
Surveillance System). This was a prospective cohort study, undertaken during the 
field hockey season in Ireland between September 2017 and May 2018. To avoid 
excessive repetition, it was determined that only one season worth of data was 
required to fulfil the aims of this chapter. For this reason, only data from the first of 
the two seasons were included.


All adult male field hockey players participating in the IHL, the highest level of 
male club competition in Ireland, were eligible to participate in the study. An 

Table 5.1: Operational definitions of transient and substantial injury

Injury Any physical complaint sustained by a player that results from a field 
hockey match or training, irrespective of the need for medical attention 
or time-loss from field hockey-related activities.

Medical attention 
injury

An injury that results in a player receiving attention from a healthcare 
professional.

Time-loss injury An injury that results in a player being unable to take full part in future 
field hockey training or match-play.

Transient injury An injury with symptoms (with activity) for less than seven days.

Substantial injury An injury with symptoms (with activity) for seven days or greater.
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invitation was sent to each of the ten field hockey teams participating in the 
league, explaining the rationale and protocol for the study. Once the invitation 
was accepted by a club, individual athletes were contacted, and informed 
consent obtained.


Each participating athlete was enrolled to a unique account on the 
AthleteMonitoring software, where players could input any injuries that they 
sustained, by using a body chart and associated text. Athletes reported when 
they incurred the injury, as well as the date on which they returned to full 
participation while no longer suffering from any injury-related symptoms. The 
duration of the injury was calculated as the difference between these two dates, 
with the unit of measurement being days. Injuries remained ongoing on the 
player’s interface until the athletes inputted the injury end-date, with daily 
prompts being sent to the player to update their injury status. The interface was 
checked by the principal investigator regularly to ensure no injuries were left 
unresolved. Other questions, such as location of injury, type of injury, activity at 
time of injury (match or training), and mechanism of injury were also recorded. 
The mechanism of injury was categorised based on three possible events: non-
contact, contact with an object (stick or ball), or contact with another player. 
Players received a daily reminder to complete the injury questionnaire, 
irrespective of whether they had sustained an injury the previous day or not. 
Contact was also made with the teams’ physiotherapists on a weekly basis. This 
served to obtain further information on medical attention and time-loss injuries. 
Details regarding the diagnosis of the injury and corroboration of when the athlete 
had fully recovered from the injury were also obtained from the team’s 
physiotherapist. Training exposure was obtained directly from the coach of the 
relevant team. Coaches provided the duration of each training session, as well as 
the total number of players present at each session, each of whom contributed to 
the total exposure hours. Match exposure was obtained directly from public 
fixture records which were found online. Ethical approval was granted for this 
study from the Human Research Ethics Committee in University College Dublin. 
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5.3.3 Data Analysis 
Injuries were analysed as all physical complaints, medical attention, and time-
loss, before being further divided into the two main classifications of interest for 
the purposes of this study: transient and substantial. These sub-classifications of 
injury were developed based on the general cycle of weekly matches in field 
hockey in Ireland. Athletes who suffered transient (<7 days) injuries will suffer from 
injury symptoms for less than one match cycle. Whereas those athletes who 
suffer a substantial injury will have injury symptoms for greater than one match 
cycle. For each of these classifications, incidence rates were expressed per 
1000h. As only eleven players per team are permitted on the field at a time, the 
total exposure time for each team for each match (1.1 hours duration) is 11*1.1 
hours (Stovitz and Shrier, 2012a). The median number of transient and substantial 
injuries per team across the season were reported, as well as the median number 
of transient and substantial injuries per team per week with IQRs because the 
data were skewed. The most common locations, types, and mechanisms of injury 
were expressed as proportions of the relevant sub-classifications, that is, 
transient or substantial. Since each player could be injured more than once, 95% 
confidence intervals were calculated for percentages using the bootstrap method 
(Shrier et al., 2009).


5.4 Results 

5.4.1 Participants and Exposure 
Of the ten eligible teams, seven agreed to allow contact with their players. Two 
clubs did not respond to the invitation and one declined to participate. One 
hundred and forty-nine participants were identified across the seven teams; all of 
whom were recruited for the study. The median number of players per team was 
22, ranging from 17 to 26. The total exposure time was 14,690.3 player-hours 
(12,432 player-training hours; 2258.3 player-match hours).


In total, 173 physical complaints were registered during the 2017/2018 season, 
resulting in a physical complaints incidence rate of 11.8/1000h (Table 5.2). Of 
these, 119 required medical attention (68.8%), equating to a medical attention 
injury incidence rate of 8.1/1000h. Seventy of the injuries resulted in time-loss 
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from field hockey-related activities (40.5%), equating to a time-loss injury 
incidence rate of 4.8/1000h. Forty-eight time-loss (68.8%) and 72 medical 
attention (60.5%) injuries were sustained during match play.


5.4.2 Transient and Substantial Injuries 
Of the 173 physical complaints registered during the 2017/2018 season, 93 
(53.8%) were classified as transient injuries and 80 (46.2%) as substantial injuries, 
with associated injury incidence rates of 6.3 and 5.5/1000h (Table 5.2).


Each team had a median of ten transient (IQR=5) and ten substantial (IQR=6.5) 
injuries throughout the season. On average, each team incurred a transient injury 
every 2.3 weeks compared with a substantial injury every 2.5 weeks. The median 
number of transient and substantial injuries per week were two (IQR=4) and 1.5 
(IQR=3.25) respectively across the seven included teams. 


Figure 5.1 illustrates the further sub-classification of transient and substantial 
injuries into medical attention and time-loss injuries. Fifty-four of the 93 transient 

Table 5.2: Proportional breakdown and incidence of injury in field hockey 
athletes by the classification of injury as transient or substantial

Number of: n % (95% CI) Incidence/1000h 
(95% CI)

All physical complaints 173 100.0 (97.3-100.0) 11.8 (10.2-13.7)

Medical attention 119 68.8 (61.2-75.5) 8.1 (6.8-9.7)

Time-loss 70 40.5 (33.2-48.2) 4.8 (3.8-6.0)

Transient 93 53.8 (46.0-61.3) 6.3 (5.2-7.8)

Substantial 80 46.2 (38.7-54.0) 5.5 (4.4-6.8)

Transient recurrent 9 5.2 (2.4-9.6) 0.6 (0.3-1.2)

Transient medical attention 54 31.2 (24.5-38.8) 3.7 (2.8-4.8)

Transient time-loss 28 16.2 (11.2-22.7) 1.9 (1.3-2.8)

Substantial recurrent 12 6.9 (3.6-11.8) 0.8 (0.5-1.4)

Substantial medical attention 65 37.6 (30.4-45.3) 4.4 (3.5-5.6)

Substantial time-loss 42 24.3 (18.2-31.5) 2.9 (2.1-3.9)
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injuries (58.1%) required medical attention, in comparison to 65 of the 80 
substantial injuries (81.3%). In contrast, only 28 of the 93 transient injuries 
(30.1%) required time-loss compared to 42 of the 80 substantial injuries (52.5%). 
Three substantial injuries (3.8%) and twelve transient injuries (12.9%) required 
time-loss from field hockey-related activities in the absence of medical attention.





5.4.3 Injury Mechanism 
Table 5.3 provides the number of injuries by mechanism. A higher proportion of 
substantial injuries (75.0%) occurred through non-contact mechanisms than 
transient injuries (60.2%). Transient injuries saw more injuries occur through 
contact with an object (28.0%) or another player (11.8%), when compared with 
substantial injuries (16.3% and 8.7%).


5.4.4 Injury Location 
Table 5.4 provides the number of injuries by body location. The most frequent 
transient injuries were to the lower back, knee, hamstring, and hip/groin 
(12.9%-14.0%). Substantial injuries were more common for the hamstring 
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(25.0%) and knee (17.5%), with fewer injuries occurring to the hip/groin region 
(11.2%) and to the lower back (3.7%).


5.4.5 Injury Type 
The most common transient injuries (Table 5.5) were contusions (32.3%), muscle 
strains (30.1%) and localised pain (22.6%). The most frequently reported type of 
substantial injury was muscle strain (33.8%), followed by ligament sprain (18.7%). 


5.5 Discussion 
Transient injuries represented an important proportion of all injuries and 
contributed to athlete morbidity. In total, 173 physical complaint injuries were 
reported during the study period, giving an overall injury incidence of 11.8/1000h. 
This is higher than the incidence of injury reported in Chapter Four (Two-Year 
Epidemiology) (9.4/1000h). It is also significantly higher than the season long 
study included in Chapter Three (Systematic Review) (4.5/1000h). However, this 
study reported only time-loss injuries (Hollander et al., 2018), restricting the 
number of injuries which could be recorded. When reported time-loss injuries are 
compared across Chapters Three (Systematic Review), Four (Two-Year 
Epidemiology) and Five (Transient Injury), there is little difference (4.0-4.8/1000h). 
Of the physical complaint injuries reported in this study, 54% had symptoms 
which lasted for a duration of less than one week and were subsequently 
classified as transient. A smaller proportion of transient injuries resulted in 

Table 5.3: Mechanism of injury as a proportion of transient and substantial 
injury

Transient injuries (n=93) Substantial injuries (n=80)

n % (95% CI) n % (95% CI)

Non-contact 56 60.2 (49.5-70.2) 60 75.0 (64.1-84.0)

Contact with object 26 28.0 (19.1-38.2) 13 16.3 (8.9-26.2)

Contact with player 11 11.8 (6.1-20.2) 7 8.7 (3.6-17.2)
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medical attention and time-loss from sport when compared with more long-term 
injuries.


The most common substantial injuries were muscle strains (33.8%) and ligament 
sprains (18.7%). Muscle strains were also common transient injuries (30.1%), but 
contusions and lacerations, features often associated with contact injuries, were 
the most frequently reported (36.6%). Similar results were observed in Chapter 

Table 5.4: Location of injury as a proportion of transient and substantial 
injury

Transient injuries (n=93) Substantial injuries (n=80)

n % (95% CI) n % (95% CI)

Abdominal 2 2.2 (0.3-7.6) 0 0.0 (0.0-4.5)

Achilles Tendon 1 1.1 (0.0-5.8) 1 1.3 (0.0-6.8)

Ankle 8 8.6 (3.8-16.2) 8 10.0 (4.4-18.8)

Calf 3 3.2 (0.7-9.1) 3 3.7 (0.8-10.6)

Foot/toe 2 2.2 (0.3-7.6) 2 2.5 (0.3-8.7)

Forearm 2 2.2 (0.3-7.6) 0 0.0 (0.0-4.5)

Hamstring 12 12.9 (6.8-21.5) 20 25.0 (16.0-35.9)

Hand/finger/thumb 3 3.2 (0.7-9.1) 1 1.3 (0.0-6.8)

Head/face 3 3.2 (0.7-9.1) 6 7.5 (2.8-15.6)

Hip/groin 12 12.9 (6.8-21.5) 9 11.2 (5.3-20.3)

Knee 13 14.0 (7.7-22.7) 14 17.5 (9.9-27.6)

Lower back 13 14.0 (7.7-22.7) 3 3.7 (0.8-10.6)

Neck/cervical spine 0 0.0 (0.0-3.9) 1 1.3 (0.0-6.8)

Pelvis/sacrum/glute 4 4.2 (1.2-10.6) 0 0.0 (0.0-4.5)

Quadriceps 3 3.2 (0.7-9.1) 1 1.3 (0.0-6.8)

Shin 0 0.0 (0.0-3.9) 2 2.5 (0.3-8.7)

Shoulder/clavicle 4 4.2 (1.2-10.6) 3 3.7 (0.8-10.6)

Sternum/ribs 2 2.2 (0.3-7.6) 2 2.5 (0.3-8.7)

Upper arm 1 1.1 (0.0-5.8) 0 0.0 (0.0-4.5)

Upper back 2 2.2 (0.3-7.6) 2 2.5 (0.3-8.7)

Wrist 3 3.2 (0.7-9.1) 2 2.5 (0.3-8.7)
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Four (Two-Year Epidemiology), with the most common type of injury being muscle 
strains. However, interestingly, ligament sprains, a common substantial injury, and 
lacerations, a common transient injury, were also the most common injuries listen 
in Chapter Three (Systematic Review). This is likely due to the fact that the studies 
which reported injury type were set in tournaments, where contact injuries are the 
most common. 


Comparisons between these findings and those of other studies, both in field 
hockey and other sports, highlight interesting similarities and differences. Other 
than Chapter Four (Two-Year Epidemiology) of this thesis, this is the only season-
long study of a population of high-level amateur male field hockey players. The 
only other published studies available for comparison involve professional 
athletes, and only a small number of studies have defined injury as any physical 
complaint (Mukherjee, 2013, Delfino Barboza et al., 2018). Direct comparisons are 
challenging, as most studies provide only the average duration of injury, failing to 
present details on injury burden that particular injuries have on squads 
(Mukherjee, 2012, Mukherjee, 2013, Delfino Barboza et al., 2018). Another study 
classified severity based upon whether or not the injury caused a stoppage in 

Table 5.5: Type of injury as a proportion of transient and substantial injury

Transient injuries (n=93) Substantial injuries (n=80)

n % (95% CI) n % (95% CI)

Abrasion 2 2.1 (0.3-7.6) 0 0.0 (0.0-4.5)

Concussion 0 0.0 (0.0-3.9) 3 3.7 (0.8-10.6)

Contusion 30 32.3 (22.9-42.7) 5 6.3 (2.1-14.0)

Fracture 0 0.0 (0.0-3.9) 6 7.5 (2.8-15.6)

Laceration 2 2.1 (0.3-7.6) 1 1.3 (0.0-6.8)

Ligament sprain 6 6.5 (2.4-13.5) 15 18.7 (10.9-29.0)

Meniscus 1 1.1 (0.0-5.8) 5 6.3 (2.1-14.0)

Muscle strain 28 30.1 (21.0-40.5) 27 33.7 (23.6-45.2)

Nerve injury 0 0.0 (0.0-3.9) 6 7.5 (2.8-15.6)

Localised pain 21 22.6 (14.6-32.4) 6 7.5 (2.8-15.6)

Tendinopathy 3 3.2 (0.7-9.1) 6 7.5 (2.8-15.6)
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time by the umpires during the game (Furlong and Rolle, 2018). This method is 
unreliable as it places the burden of determining the severity of injuries on the 
umpires and technical officials who are unlikely to be medically trained. It also 
presents the possibility of injuries being falsely reported in athletes who feigned 
an injury to win a free hit, or force the umpire into giving a more severe 
punishment to the opposition player, such as a card.


Although a previous study of field hockey suggested that 36.2% (95% CI: 
24.0-49.9) of injuries are transient (Hollander et al., 2018), the proportion in this 
cohort was found to be 53.8% (95% CI: 46.0-61.4). Interestingly, in Chapter Three 
(Systematic Review), it was suggested that although only two studies reported 
injury severity, 54.3% of the reported injuries are transient. However, the 
distribution of injuries to the thigh, knee, and ankle was consistent with these 
findings. In soccer, transient injuries represent 48% (95% CI: 46.2-49.1) (Ekstrand 
et al., 2011) to 56% (95% CI: 52.0-59.8) (Walden, 2005) of time-loss injuries. The 
results in this chapter estimate that 40.0% (95% CI: 28-52.4) of field hockey time-
loss injuries are transient. Types of injury in this field hockey cohort are similar to 
those in soccer. The lower back, hamstring, and hip/groin were common transient 
injuries in both soccer and field hockey, with strains and contusions also being 
frequently reported types of transient injuries across both sports (Walden, 2005).


There are clear differences between the characteristics of both transient and 
substantial injuries with respect to the need for time-loss or medical attention 
following the onset of the injury. Both classifications of injury can be disruptive 
within a squad. Requiring medical attention or time-loss from sport can affect a 
coach’s plan for training and competition due to restrictions in athlete availability 
or limitations in performance. They also impact the medical resources within a 
team. Reporting injuries as either transient or substantial may result in greater 
understanding of injury within a team, particularly by coaches, but also in 
assisting medical staff to investigate the burden placed on medical resources. 
Over three quarters of substantial injuries required medical attention, compared to 
less than 60% of transient injuries. Similarly, 53.5% of substantial injuries required 
time off from field hockey, compared with only 30.1% of transient injuries. 
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Although this is generally expected, as severe injuries are more likely to require 
medical attention or time-loss, this study did identify three substantial injuries 
where the athlete did not present for medical attention but required time-loss from 
field hockey. Transient injuries, by definition, have symptoms which last for a 
shorter duration than substantial injuries. Therefore, they may not be considered 
serious enough to require medical attention or time-loss from field hockey. 
Furthermore, limited medical resources provided by amateur clubs may also 
contribute to the relatively low proportion of transient medical attention injuries 
observed. Time-loss injuries require more time to recover than injuries which do 
not require time-loss, and so, studies which only include these injuries will not 
fully reflect the true transient injury rate in field hockey. For example, defining an 
injury as those that require medical attention, such as the NCAA’s ISS, would 
result in more substantial injuries and fewer transient injuries. They would also fail 
to report up to 40% of the total number of time-loss injuries. This highlights the 
need for a physical complaints injury definition to be employed when classifying 
injury as transient or substantial.


A large proportion of transient injuries in field hockey were contact injuries related 
to impact, a common feature of the game as a result of contact with the stick, 
ball, or other players. This is consistent with transient injuries in soccer (Walden, 
2005). While field hockey is predominantly described as a non-contact sport, 
developments in the game have resulted in many impact injuries occurring due to 
contact with the stick and ball (Bolhuis et al., 1987, Mukherjee, 2013). In fact, one 
third of the total number of injuries in field hockey occurred as a result of contact 
(Appendix B). Further to this, in Chapter Four (Two-Year Epidemiology), it was 
found that contact injuries contribute over 30% of the overall number of injuries. 
However, in Chapter Three (Systematic Review), it was found that during 
tournaments, this proportional distribution increases to between 58.3% and 
96.4%. As a result, there have been calls in the past for rule changes to be 
enforced which would require field hockey athletes to wear additional PPE while 
playing (Gardner, 2015). Despite the majority of these injuries being transient, they 
remain burdensome to players due to their frequency. While the introduction of 
safety equipment may assist to relieve this burden, additional resources should 
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be available to reduce the number of non-contact injuries. These findings were 
further highlighted in a systematic review (Barboza et al., 2018), and strengthens 
arguments made in Chapters Three (Systematic Review) and Four (Two-Year 
Epidemiology). The potential for lower back injuries in field hockey is particularly 
important. Field hockey is played in a unique position, where athletes tend to run, 
change direction, and play the ball with the trunk in a flexed position. This places 
additional physiological load on the spine (Reilly and Seaton, 1990). Interestingly, 
the lower back was predominantly reported as a transient injury. While lower back 
injuries account for roughly 10% of the overall number of injuries, they contribute 
roughly 20% of the overall number of recurrences (Appendix D). In fact, 31.3% of 
lower back injuries were recurrences (Appendix C). This being the case, it is 
possible that many of these were self-managed by athletes as they had been 
suffered before.


In contrast to this, substantial injuries tend to be related to the sport’s unique set 
of physiological demands. Rapid and frequent changes of direction are a 
common feature of field hockey match play (Casamichana et al., 2018). This 
places additional load on particular joints such as the knee and ankle, increasing 
athlete’s risk of sustaining ligament injuries (Fuerst et al., 2017). The substantial 
nature of these particular types of injuries may be as a result of the healing 
process involved with ligaments in comparison to other anatomical structures 
(Cottrell et al., 2016), as well as recommendations regarding secondary, delayed 
assessment of ankle ligament injuries (Kerkhoffs et al., 2012). Field hockey 
athletes perform a high number of accelerations and decelerations during 
competition, placing significant load through muscle groups such as the 
hamstrings and muscles of the hip (Schuermans et al., 2017, Edouard et al., 
2018). While many substantial muscle strains occurred during the study period, a 
relatively high proportion were transient. A similar distribution was noted in soccer 
(Walden, 2005).


5.5.1 Strengths and Limitations 
This particular study is one of only four studies, including Chapter Four (Two-Year 
Epidemiology), which investigated injury rates in male field hockey players across 
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multiple teams in a full club-season, as of the time of writing. Along with Chapter 
Four (Two-Year Epidemiology), it is the only study to investigate injury rates in 
high-level, amateur field hockey athletes. It adds to the steadily growing literature 
related to field hockey injury prevention, by expressing injury rates with respect to 
short- and long-term impact on players, a perspective which has had previously 
not been investigated. A novel means of reporting injuries was proposed, which 
may be of more benefit to coaches then the consensus-recommended definitions 
such as all physical complaints, medical attention and time-loss, in terms of 
understanding the burden that injury have on a squad. 


However, it is important to highlight a number of limitations of this study when 
interpreting the results. Firstly, all of the injuries were self-reported by the athletes, 
with no clinical diagnosis being available for many of these injuries. While it was 
possible and reliable to confidently rely on athlete’s diagnosis for injuries such as 
contusions and lacerations, many others were recorded as localised pain. Having 
a clinical diagnosis for each injury would have provided more reliable results but 
was not possible within a physical complaints framework. Secondly, players 
recorded these injuries as they occurred using a smartphone application. Every 
effort was made to ensure that no injuries were missed through daily reminders to 
log injuries sustained and corroboration with the team physiotherapist and 
coaching staff. Despite the large volume of recorded injuries, there is still a 
possibility that the number of injuries was underreported.


5.5.2 Implications 
This study provides knowledge on the severity of injury in field hockey athletes 
through the sub-classification of injuries as either transient or substantial. This 
information provides coaches with additional knowledge with respect to the 
injuries which will cause the greatest disruption within a field hockey squad, as 
well as providing medical resources within the club. For this reason, it should be 
considered as a method of reporting injuries where relevant to the study question.


Many sports have introduced the use of PPE to reduce the incidence and severity 
of contact injuries, and similar calls have been made in field hockey (Murtaugh, 
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2009). However, the present study indicates that non-contact injuries remain more 
frequent compared to contact injuries. These injuries occurred frequently as 
substantial injuries, such as structured exercise and load management (Delfino 
Barboza et al., 2018).


Field hockey is an understudied sport globally, and further epidemiological 
studies of injuries are needed to fully understand the incidence and severity of 
injuries. One particularly interesting feature of this chapter is the incidence and 
severity of some transient injuries such as contusions. While they are often not 
severe, and last only a short duration, they are the third most common injury in 
field hockey (Chapter Four (Two-Year Epidemiology)) and the most common injury 
sustained during tournaments. This warranted the inclusion of a chapter 
investigating the burden of injury (Bahr et al., 2017) in field hockey athletes 
(Chapter Six (Injury Burden)).


5.5.3 Conclusions 
Classifying injuries as either transient or substantial can improve the 
understanding of sports injuries. It offers a new perspective of injury in particular 
sports. The consensus definition of injury is all physical complaints, with further 
sub-classification as medical attention and time-loss. This remains a valuable 
resource. However, an analysis with respect to transient or substantial should also 
be considered when team officials are interested in documenting disruption within 
their squad. Through this particular analysis, it was identified that 54% of injuries 
in field hockey are transient.  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Injury Burden

6.1 Abstract 
Most studies report injuries based upon their incidence rate, or the number of 
injuries which occur in a sport per unit of time. While this is recommended across 
numerous consensus statement on reporting injury data in sport, it may be of 
benefit to consider injury burden also. Reporting injuries as the duration of injury 
per 1000h highlights those injuries which will likely cause greater disruption within 
a team. Therefore, the primary aim of this study was to report the burden of injury 
in field hockey. This secondary analysis of epidemiological data employed the 
same methodology as Chapter Four (Two-Year Epidemiology). Data were 
collected through two main methods: self-reported through an online reporting 
software, and through the team physiotherapist. Athletes reported injury-related 
symptoms for 4,170 days in total, giving rise to a burden of 121.0/1000h, of which 
61.4/1000h were days lost through injury. Injuries to the hamstring, as well as 
muscle strain injuries caused the most significant burden across athletes (22.6 
and 35.8/1000h respectively). Reporting injuries as the duration of injuries per 
1000h highlights those injuries which cause the most significant disruption within 
a squad. Future injury prevention strategies in field hockey should prioritise the 
injuries which are most burdensome.
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6.2 Introduction 
Most epidemiological studies on sporting injury report the incidence of injury, as 
recommended in consensus statements designed to ensure consistent 
methodologies for the reporting of injuries (Fuller et al., 2006, Fuller et al., 2007, 
Orchard et al., 2016). However, reporting only the incidence of injury fails to fully 
account for the impact that particular injuries have on squads in a sport. In 
Chapter Five (Transient Injury), the characteristics of injury based on their severity 
and subsequent classification as transient or substantial were outlined. It has 
been suggested that reporting injury burden may assist in providing a more 
complete picture of the consequences injury in sport (Bahr et al., 2017). This may 
be a benefit to coaches wishing to plan training sessions and select match-day 
squads, as well as for medical staff to understand the impact on medical 
resources. Injury burden combines both the frequency and consequence of injury, 
reporting the total duration of the injury per 1000h (Bahr et al., 2017). In Chapter 
Four (Two-Year Epidemiology), it was found that the most frequently reported 
injuries tended not to be severe, while the most severe injuries tended not to be 
common.


While reporting the incidence of injury does highlight the most common injuries 
sustained in a given sport, it may not provide an adequate representation of the 
injuries which cause the greatest disruption to an athlete or team. Burden offers a 
more complete picture of the injury risk by combining the effects of an injury with 
the rate (Bahr et al., 2017). The success of a team in a season correlates with the 
number and severity of injuries sustained by that team (Ekstrand et al., 1983, 
Hagglund et al., 2013, Drew et al., 2017), highlighting the effects of injury burden  
on teams. While incidence is the most common reporting metric for injury 
epidemiological, a number of studies have also reported injuries as the number of 
days lost from sports participation per 1000h. However, by default, this defines an 
injury based on time-loss criteria. When an all physical complaints definition is 
utilised, it is more appropriate for severity to be defined as the number of days for 
which the injured athlete suffers injury-related symptoms, thus reporting injury 
burden as the total duration injury per 1000h (Bahr et al., 2017). One study noted 
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that the choice of injury definition significantly impacts the reported burden of 
injury (Kenny et al., 2018).


Quantitative risk matrices are a recommended graphical representation of the 
relationship between the incidence and severity of injuries in sport. In these 
particular matrices, injury severity is shown as the average number of days lost 
from training and competition, while incidence is shown as the number of injuries 
per 1000h (Bahr et al., 2017). In the epidemiological study by Brooks et al. 
involving injury in rugby, the injury severity/injury incidence risk matrix highlights 
the problems that arise when incidence is reported independent of injury severity 
(Brooks et al., 2005), as previously highlighted. A similar risk matrix has been 
completed for injuries in field hockey (Drawer and Fuller, 2002a). However, to 
date, no such investigation has been undertaken for injuries in field hockey. For 
this reason, the primary aim of this chapter was to perform a secondary analysis 
of data collected and reported in Chapter Four (Two-Year Epidemiology) to create 
an injury severity/injury incidence risk metric, as well as to report the burden of 
injury using an all physical complaints definition of injury. A further aim of this 
chapter was to investigate the most burdensome locations, types, mechanisms, 
and activities at the of injury in field hockey athletes.


6.3 Materials and Methods 

6.3.1 Injury Definition 
To ensure that all injuries incurred by participants were recorded, an all physical 
complaints injury definition was employed for this study. This removed restrictions 
such as the necessity of time-loss from sport, or the need for medical attention 
for a physical complaint to constitute an injury. Thus, the definition of injury was 
“any physical complaint sustained by a player resulting from a field hockey match 
or field hockey training, irrespective of the need for medical attention or time-loss 
from field hockey activities.” For this definition to be used, it was necessary to 
use an alternative definition of severity: “the number of days that have elapsed 
from the date of injury to the date that the player no longer has any reportable 
symptoms related to that injury, regardless of whether or not the athlete required 
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time-loss from field hockey-related activities.” Again, this removed the necessity 
for the athlete to require time off from sport as a result of incurring the injury.


6.3.2 Study Design 
This study was conducted in male field hockey athletes between September 2017 
and May 2019. 


Head coaches from each of the ten men’s IHL teams were contacted, and the 
study rationale was explained. Once the coaches consented to their teams 
participating in the study, contact was made with each individual player. The aims 
of the study were explained, and informed consent was obtained. Each athlete 
was enrolled to an online injury reporting software, whereby athletes could input 
injury data as they were incurred. Here, athletes were presented with a body chart 
where the location of the injury could be noted, along with text boxes where 
further information could be provided regarding the type of injury, the mechanism 
of injury, the date the injury was incurred, the date they no longer suffered any 
injury-related symptoms and whether or not they had previously suffered the 
same injury. Participants received daily reminders to fill in the online injury report, 
regardless of whether they had suffered an injury the previous day or not. The 
severity of the athlete’s injury was calculated as the difference between the date 
of the injury and the date that the athlete no longer had any reportable symptoms 
of injury. Injuries remained ongoing on the app interface, until such a time that the 
injury recovered. This allowed for accurate levels of severity to be calculated and 
ensured the avoidance of under-estimating burden. The definition of injury was 
explained to each athlete prior to the commencement of the season, to ensure 
that all relevant injuries were included. The coaches and physiotherapists from the 
relevant teams provided further details, when necessary, to corroborate injuries, 
as well as to provide further details on medical attention and time-loss injuries.


Exposure data was collected from two main sources. Match-exposure was 
obtained from public records which could be found online. Training data was 
requested from the head coach of each team on a weekly basis. They provided 
details on the number of participants at each training session, as well as the total 
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duration of the session in hours. Ethical approval for this study was granted from 
the Human Research Ethics Committee in University College Dublin.


6.3.3 Data Analysis 
For the purposes of analysing the burden of injuries in male field hockey athletes, 
all injuries were analysed as physical complaint, medical attention, and time-loss 
injuries. All individual injury types, locations, and mechanisms of injury were 
expressed per 1000h. Match-exposure was calculated as the number of players 
on the pitch at a given moment, multiplied by the duration of a match in hours 
(Stovitz and Shrier, 2012b), i.e. 11 players multiplied by 1.1 hours. Training 
exposure was calculated as the number of players at each session, multiplied by 
the duration of the session in hours, i.e. 18 players multiplied by 1.5 hours. Injury 
severity was expressed as the number of days that injury related symptoms were 
present. Injury severity/injury incidence risk matrices were created for each 
individual location, type, and mechanism of injury to highlight the impact that 
particular injuries have with respect to likelihood and consequence, whereby the 
incidence rate of the injury (/1000h) is located on the x-axis, and the median 
severity of the injury (days) is located on the y-axis.


Injury burden was calculated separately for each individual injury definition, injury 
location, injury type, and mechanism of injury and was expressed as the total 
number of symptomatic injury days (severity) per 1000h to sport. Burden was 
calculated by adding the total severity of each injury in days, dividing the resulting 
figure by the total exposure time, before multiplying this by 1000. Ninety-five 
percent confidence intervals are provided for each incidence and burden 
calculation.


6.4 Results 

6.4.1 Incidence, Severity and Burden of Injury 
In total, 323 injuries were incurred during the two-year study period. One hundred 
and ninety-eight (61.3%) of these were incurred during match-play, with the 
remaining 125 (38.7%) occurring during training sessions. Athletes were exposed 
to 34,449 player-hours in total (4,807 player match-hours; 29,642 player training-
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hours). This gave rise to an overall injury incidence rate of 9.4/1000h, a match 
injury incidence of 41.2/1000h and a training injury incidence of 4.2/1000h. All of 
these findings are as reported in Chapter Four (Two-Year Epidemiology).


Athletes reported suffering from injury-related symptoms for a combined duration 
of 4,170 days (2594 days for match injuries; 1576 days for training injuries). The 
overall, match, and training median severity of injury was eight days (IQR=11), 
eight days (IQR=13.75) and seven (IQR=10) respectively. This gave rise to an 
overall burden of injury of 121.0/1000h, a match burden of injury of 539.6/1000h, 
and a training burden of injury of 53.2/1000h.


Of the athletes included in the study, 15 (8.0%) were goalkeepers, 59 (31.4%) 
were defenders, 46 (24.4%) were midfielders, and 69 (26.2%) were forwards. The 
mean age of athletes was 27 years (SD=5), with a range of 18-40. The mean 
height and weight among included players was 182cm (range: 170-194) and 80kg 
(range: 64-95) respectively.


Table 6.1: The incidence, severity and burden of injury for all physical complaints, medical attention, 
and time-loss injuries

Incidence of Injury 
(n/1000h)

Total Severity 
(Days)

Burden of Injury 
(Severity/1000h)

All Physical Complaints Total 9.4 4170 121.0

Match 41.2 2594 539.6

Training 4.2 1576 53.2

Medical Attention Total 6.6 3385 98.3

Match 30.0 2210 459.7

Training 2.8 1175 39.6

Time-Loss Total 4.0 2115 61.4

Match 20.2 1613 335.6

Training 1.4 502 16.9
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6.4.2 Definition of Injury 
A breakdown of the incidence, severity, and burden of injury in field hockey 
athletes for all physical complaints, medical attention, and time-loss injuries is 
provided in Table 6.1. The distribution of injury burden was significantly different 
across the different definitions of injury (X2=19.3, p<0.01). As expected, all 
physical complaints had the highest burden of injury (121/1000h), followed by 
medical attention (98.3/1000h) and time-loss (61.4/1000h).


6.4.3 Location of Injury 
Figure 6.1 highlights the burden of injury for each of the injury locations reported 
throughout the study period. The distribution of injury burden was significantly 
different across locations of injury (X2=129.7, p<0.01). The hamstring, knee, hip/
groin, head/face, and lower leg sites all had mean severities and injury incidences 
which were higher than the overall mean for all injuries. While both the wrist and 
neck/cervical spine had injury incidences which were relatively lower than the 
mean, they had significantly higher severities than other injuries.
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Figure 6.1: Injury incidence/injury severity risk matrix for the location of injury in male field 
hockey athletes
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Injury of the hamstrings muscle was associated with the highest injury burden 
(22.6 days/1000h) (Figure 6.2). The knee (17.0/1000h) and the hip/groin 
(15.4/1000h) also had a high burden of injury. Despite injuries to the neck/cervical 
spine and wrist being the most severe in terms of days lost per injury, they had an 
injury burden of just 2.0 and 6.7 days/1000h respectively.




6.4.4 Type of Injury 
Figure 6.3 highlights the burden of injury for each of the injury types reported 
throughout the study period. The distribution of injury burden that different types 
of injury had on field hockey athletes was significantly different (X2=81.4, p<0.01). 
While no injuries had incidences and mean severities which were higher than the 
overall mean, muscle strains had a higher incidence than any other injury, 
occurring at a rate of 3.3/1000h. Fractures, however, were not a common injury 
(0.5/1000h), but had a high mean severity of 39 days.


Muscle strain injuries were associated with the highest injury burden (35.8 days/
1000h exposure) (Figure 6.4). Fractures (19.3/1000h) and ligament sprains 
(15.7/1000h) also had a high burden of injury.
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Figure 6.2: The incidence and burden of the locations of injury in male field hockey athletes
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6.4.5 Mechanism of Injury 
The incidence, severity, and burden of injury associated with the mechanism of 
injury are highlighted in Table 6.2. The distribution of injury burden that different 
mechanisms of injury had on field hockey athletes was significantly different 
(X2=66.3, p<0.01). Non-contact injuries were highlighted as the mechanism of 
injury which caused the greatest disruption within a field hockey squad, with a 
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Figure 6.3: Injury incidence/injury severity risk matrix for the type of injury in male field hockey 
athletes

Figure 6.4: The incidence and burden of the types of injury in male field hockey athletes
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burden of injury of 81.5 days/1000h. Contact with an object was the most severe 
mechanism of injury (14 days), though its incidence was lower than non-contact 
injuries (2.2/1000h). This resulted in a burden of injury of 30.5 days/1000h.


6.4.6 Match and Training Injuries 
Table 6.3 provides details on the incidence, severity, and burden of injury related 
to training or match activity at the time of the injury. The distribution of the burden 
across match and training injuries was significantly different (X2=399.1, p<0.01). 
Match and training injuries had the same mean severity of 13 days. However, 
match injuries had a significantly higher incidence of injury than training injuries  
(41.2 vs 4.2/1000h). Injuries which were incurred through training-activities had a 
total injury burden of 53.2 days/1000h. Those incurred during match-play, 
however, had a higher burden of 539.6 days/1000h.


6.4.7 Injuries by Playing Position 
Table 6.4 provides details on the burden of injury by injury location and injury type 
for different playing positions. The distribution of injury burden across playing 
positions was significantly different (X2=37.9, p<0.01). Injuries caused the greatest 
amount of burden among defenders (48.0/1000h) and forward players 

Table 6.2: The incidence, severity and burden of injury associated with the mechanism of injury

Incidence of Injury 
(n/1000h)

Total Severity 
(Days)

Burden of Injury 
(Severity/1000h)

Non-Contact 6.3 13 81.5

Contact with Object 2.2 14 30.5

Contact with Player 0.9 11 10.2

Table 6.3: The incidence, severity and burden of injury associated with the activity at time of injury

Incidence of Injury 
(n/1000h)

Total Severity 
(Days)

Burden of Injury 
(Severity/1000h)

Match 41.2 13 539.6

Training 4.2 13 53.2
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Table 6.4: Differences in injury burden observed in types and locations of injury by playing position

Goalkeeper  
(/1000h)

Defender 
(/1000h)

Midfielder 
(/1000h)

Forward 
(/1000h)

Injury Type

    Abrasion 0.0 0.0 0.2 0.1

    Concussion 0.0 1.5 0.5 0.8

    Contusion 0.0 3.3 2.8 2.7

    Fracture 0.0 11.1 3.4 5.0

    Laceration 0.0 0.5 0.0 0.3

    Ligament Sprain 2.3 4.5 2.2 6.7

    Meniscus 0.0 0.3 2.4 1.8

    Muscle Strain 0.8 11.6 11.2 12.8

    Nerve Injury 1.4 1.3 0.0 1.9

    Pain 0.5 6.2 2.3 6.0

    Tendinopathy 0.0 7.6 0.6 5.0

Injury Location 

    Abdomen 0.0 0.0 0.2 0.0*

    Ankle 1.0 4.5 1.8 2.4

    Elbow 0.0 0.0 0.6 0.6

    Foot/Toe 0.0 1.0 0.0 0.4

    Forearm 0.0 0.3 0.1 0.0

    Hamstring 1.9 7.5 6.3 7.4

    Hand/Finger/Thumb 0.3 0.8 1.9 3.6

    Head/Face 0.0 6.7 0.5 1.8

    Hip/Groin 0.3 4.5 4.3 6.0

    Knee 0.6 4.8 5.2 7.0

    Lower Back 0.6 3.7 0.2 3.4

    Lower Leg 0.2 4.7 1.3 3.7

    Neck/Cervical Spine 0.0 0.1 0.0 1.9

    Pelvis/Sacrum/Glute 0.0 0.5 0.5 0.3

    Quadriceps 0.1 0.7 0.8 0.3

    Shoulder/Clavicle 0.0 1.9 0.2 2.4

    Sternum/Ribs 0.0 0.6 0.4 0.3

    Upper Arm 0.0 0.0 0.0 0.0*

    Upper Back 0.0 1.0 0.0* 0.1

    Wrist 0.0 4.8 0.5 1.5

Total Injuries 5.0 48.0 24.9 43.1

* Although injuries were incurred, their burden was negligible and had no value to one decimal place
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(43.1/1000h). Injuries to goalkeepers were least burdensome, with athletes in this 
particular position suffering from injury related symptoms for 5.0 days/1000h.


In goalkeepers, ligament sprains caused the most amount of burden, with 
athletes suffering injury symptoms for 2.3 days per 1000h. In contrast, hamstring 
injuries caused the most burden to outfield players (11.2-12.8/1000h). 
Interestingly, fractures caused significant burden in defenders (11.1/1000h). With 
respect to injury location, hamstring injuries caused the most burden across all 
playing positions.


6.5 Discussion 
The aim of this study was to perform a secondary analysis of data collected for a 
two-year epidemiological study of field hockey injuries to create an injury severity-
injury incidence risk matrix and to report the burden of injury using an all physical 
complaints injury definition. In total, 323 injuries were incurred during the study 
period, across 34,449 player-hours, giving rise to an injury incidence rate of 
9.4/1000h. These injuries had an overall severity of 4,170 days, resulting in a total 
injury burden of 121.0/1000h. Medical attention injuries had a total burden of 98.3 
days/1000h, with time-loss injuries having a burden of 61.4 days/1000h. Injuries 
to the hamstring and muscle strain injuries caused the most disruption amongst 
squads, resulting in symptoms for 22.6 and 35.8 days/1000h respectively. Non-
contact injuries resulted in a significantly higher burden of injury than other 
mechanisms of injury (81.5/1000h), with match injuries having a burden over ten 
times greater than those incurred during training-activities (539.6/1000h vs 
53.2/1000h).


Injury incidence/injury severity risk matrices provide a visual representation of the 
association between the incidence and severity of particular injuries. In doing this, 
greater emphasis can be placed on the consequence of the injury (severity) and 
not just on its frequency (incidence). This provides clinicians, athletes, coaches, 
and researchers with a greater insight into the potential impact that injuries have 
on athletes and teams. Analysing injury incidence and injury severity independent 
of each other does not tell the full story. For example, in football (Walden et al., 
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2005), injuries to knee (n=111) and injuries to the lower leg (n=109) are similar in 
terms of their incidence. However, injuries to the lower leg were less severe than 
those to the knee. If the incidence of injury was to be analysed in isolation, then 
both the knee and the lower leg could be seen as being equally important in 
terms developing injury prevention strategies. However, by including the 
consequence of the injury, it was identified that the knee should be prioritised. 
With reference to the injury incidence/injury severity risk matrix, examining the 
different locations of injury in field hockey, the hamstring, hip/groin, knee, lower 
leg, and head/face could be considered as priorities in terms of injury prevention 
strategies. These two particular matrices (Figure 6.1 and Figure 6.3) highlight the 
importance of analysing the incidence and severity of injury together. In field 
hockey, athletes are susceptible to injuries to the lower back as a result of the 
unique crouched position in which the game is played (Reilly and Seaton, 1990). 
However, in Chapter Four (Two-Year Epidemiology), it was found that the vast 
majority of these particular injuries are not severe. In fact, injuries to the lower 
back have a mean severity similar to those to the foot/toe and to the quadriceps 
muscle (8 vs 8 vs 7). However, the lower back has an incidence rate of over four 
times higher than that of injuries to the foot/toe (0.9/1000h vs 0.2/1000h) and 
three times higher than those to the quadriceps muscle (0.9/1000h vs 0.3/1000h). 
Similarly, injuries to the wrist and to the quadriceps muscle occur at exactly the 
same rate (0.3/1000h). However, injuries to the wrist are over three times more 
severe than those to the quadriceps muscle (23 days vs 7 days). Similar 
comparisons were highlighted in Figure 6.3, the risk matrix for the types of injury 
sustained in field hockey. However, one of the most interesting points to highlight 
is the impact that mandatory PPE could have in reducing both the incidence and 
severity of injury. Contusions (high incidence, low severity) and fractures (low 
incidence, high severity) could both be reduced in overall injury burden if there 
was greater awareness and use of PPE in field hockey.


An injury’s frequency (incidence rate) and consequence (severity) can be reported 
as a single metric: the burden of injury (severity per 1000h) (Bahr et al., 2017). 
Therefore, there is an obvious relationship between the incidence of injury and the 
burden of injury. However, the burden of injury may be more relevant for informing 
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future injury prevention strategies than incidence, as it includes both the injury’s 
frequency and consequence. Those injuries that have a high rate of injury will 
likely have a high burden of injury. This is seen for both hamstring injuries and 
muscle strain injuries. Hamstring injuries were the most frequently reported type 
of injury, occurring at a rate of 1.7/1000h. Despite having a severity only slightly 
above the mean, it was also the injury with the highest burden (22.6/1000h). 
Similarly, muscle strain injuries occurred at a rate of 3.3/1000h, almost two times 
more frequent than localised pain, the second most common type of injury. 
Despite being the fourth least severe injury, it had a burden of 35.8/1000h. Field 
hockey is a high intensity sport, with athletes being exposed to frequent 
intermittent bouts of high intensity running and accelerations (Casamichana et al., 
2018). It is therefore not surprising that these particular injuries cause the highest 
burden to athletes. However, this relationship between incidence and burden was 
not always as simple. For example, as previously mentioned, field hockey athletes 
are particularly susceptible to injuries of the lower back. In fact, they occurred at a 
rate of 0.9/1000h, making them the fourth most frequently reported location of 
injury. Despite this, injuries to the ankle (9.8/1000h), head/face (9.0/1000h), and 
lower leg (10.2/1000h) all had a burden of injury higher than those to the lower 
back (7.4/1000h). This is, perhaps, surprising, given the nature of the sport. 
Despite this, injuries to the lower back remain a burdensome injury to athletes. It 
is possible that the majority of these injuries are recurrences, with a small number 
of athletes suffering multiple bouts of this same injury. While the overall burden on 
the team may be low given the injuries relatively low severity, it may place a 
significant burden on individual athletes. Field hockey is a predominantly non-
contact sport. However, injuries as a result of contact with the stick or ball, or with 
another player remain a common feature in the game. However, these injuries 
tend not to be severe. While non-contact injuries are more frequent (6.3/1000h) 
and carry a more significant burden (81.5/1000h) than contact injuries, contact 
injuries are also burdensome on athletes and teams, resulting in injuries which last 
for 40.7 days/1000h altogether. This further highlights the potential that increased 
awareness and use of PPE could have on reducing the overall injury rates in field 
hockey.
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Employing injury burden as a metric of reporting injuries in a given sport, may be 
a useful means of informing future injury prevention strategies. Van Mechelen’s 
four-stage sequence of prevention begins by highlighting the importance of 
understanding the severity and rate of injury within a given sport, prior to 
introducing a means of preventing those injuries (van Mechelen et al., 1992). 
Using burden to inform prevention strategies rather than incidence rates offers the 
advantage of having two potential targets to reduce in injuries: their rate and their 
severity. Reporting injuries by their burden highlights the injuries which have the 
most significant impact on both the individual athlete and on the overall squad. 
While incidence informs us of the frequency of an injury, it does not account for 
the injury’s consequence. Preventing injuries based on their burden on a squad 
offers a multifactorial approach. It gives clinicians, researchers, and team staff the 
opportunity to reduce both the overall rate and the severity that the injury 
subsequently causes. For example, it was reported that hamstring injuries were 
the most frequently sustained injuries in field hockey athletes, occurring at a rate 
of 1.74/1000h. This is consistent with other studies, both in field hockey (Delfino 
Barboza et al., 2018, Hollander et al., 2018) and in soccer (Walden, 2005, 
Ekstrand et al., 2011). Studies have shown that decreased eccentric hamstring 
strength is a risk factor to hamstring injuries (Opar et al., 2015), thus eliminating 
this risk factor is an effective means of reducing the overall rate of hamstring 
injuries (Al Attar et al., 2017). Other studies have shown that despite extensive 
research investigating hamstring injury prevention, they remain common in the 
majority of sports (Ekstrand et al., 2016). Playing sport carries inherent risk of 
sustaining injuries. Despite attempts at reducing the rates or hamstring injuries 
being somewhat unsuccessful, increasing an athlete’s eccentric hamstring 
strength may reduce the severity of an injury, if not its overall rate. This in turn, 
would reduce the burden that particularly type of injury will have on a squad. In 
field hockey, hamstring injuries carry a burden of 22.6/1000h. This resulted from a 
total of 60 hamstring injuries and a combined severity of 780 days. For the burden 
of hamstring injury to be reduced to 15/1000h, we could either reduce the rate of 
hamstring injury from 1.7/1000h to 1.2/1000h, reduce the mean severity from 13 
days to eight days, or a combination of both. For this reason, informing 
prevention strategies through the reporting of injury burden may be effective.


113 Huw Rees, PhD Thesis



Injury Burden

6.5.1 Strengths and Limitations 
This particular study is the first of its kind to have been undertaken in a cohort of 
field hockey athletes. Generally, few studies have investigated the characteristics 
of injury in field hockey athletes through longitudinal studies over the course of 
multiple seasons. To date, the vast majority of injury prevention programmes have 
been informed based upon basic fundamental count data. While the majority of 
epidemiological studies of injury will report the rate and severity of injury in the 
particular sport, few have combined each metric to report the burden of injury. 
Injury burden may provide clinicians and researchers with more valuable 
information with respect to the impact that injuries have on athletes than count  
data alone. This may assist in the future development of injury prevention 
strategies for field hockey athletes.


As with all research, the results of this particular study should be interpreted with 
a number of limitations in mind. Firstly, this study employed an all physical 
complaints definition of injury. While this is the consensus-recommended 
definition for sports including soccer (Fuller et al., 2006) and rugby (Fuller et al., 
2007), studies have highlighted a number of limitations in its use (Orchard and 
Hoskins, 2007, Clarsen and Bahr, 2014). While the reliability of an all physical 
complaints definition has been questioned in the past, for the particular research 
objectives of this thesis it was determined to be the most appropriate definition to 
ensure that all injury events were captured to best answer the research question. 
Secondly, as a result of employing an all physical complaints definition, many of 
the injuries which were collected for this study were self-reported by the 
individual athletes. As a result, many of the injuries were supplied with no 
definitive diagnosis. In cases where the diagnosis was not reliable, the injury was 
recorded as pain. Furthermore, as reporting of injuries was predominantly from 
athletes, it cannot be guaranteed that all physical complaints were collected. 
While two methods of collecting injuries were employed (directly from the athlete 
and from the coach/physiotherapist), it is possible that the overall number of 
injuries was underreported.
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6.5.2 Implications 
This chapter involved a secondary analysis of the data collected and reported in 
Chapter Four (Two-Year Epidemiology) of this thesis. The burden of injury was 
reported as a metric of the severity of injury per 1000h. In doing so, valuable data 
were reported, which can be used for future injury prevention strategies for field 
hockey athletes.


Injuries to the hamstring, knee, and hip/groin had the greatest impact on field 
hockey athletes, resulting in symptoms for 22.6, 17.0, and 15.4 days/1000h 
respectively. As a result, these particular injuries should be prioritised in 
interventions aimed last reducing or preventing injury. Furthermore, muscle 
strains, fractures, and ligament sprains were the injury types with the highest 
burden of injury (35.8/1000h; 19.3/1000h; 15.7/1000h). While particular injury 
types cannot be targeted, it is worth noting that studies have shown success in 
preventing this particular types of injury (Weir et al., 2015, Al Attar et al., 2017, 
Black et al., 2017).


Non-contact injury mechanisms resulted in those injuries with the highest burden 
across field hockey athletes. However, injuries incurred through contact with 
either the stick, ball, or another player caused significant disruption among 
athletes (40.7/1000h). Although strategies aimed at reducing non-contact injuries, 
such as warmups and conditioning programmes, should be prioritised, further 
research into the effects that increased awareness and use of PPE would have on 
overall injury rates is warranted.


6.5.3 Conclusions 
In conclusion, 323 injuries occurred, resulting in a combined severity of 4,170 
days across 34,449 player-exposure hours. This gave rise to an injury incidence of 
9.4/1000h and an injury burden of 121.0/1000h. Medical attention and time-loss 
injuries had burdens of 98.3 and 61.4 days/1000h respectively. The location of 
injury with the highest burden in field hockey was the hamstring (22.6/1000h), 
followed by the knee (17.0/1000h) and the hip/groin (15.4/1000h). Muscle strain 
injuries had the highest burden of injury with respect to the type of injury 
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(35.8/1000h). This was followed by fractures (19.3/1000h) and ligament sprains 
(15.7/1000h). While non-contact injuries caused the greatest disruption amongst 
squads in field hockey, injuries incurred through contact remained burdensome, 
highlighting the impact that PPE could have in reducing the rates and severity of 
injury in field hockey. Future studies investigating potential injury prevention 
strategies should priorities those injuries which cause the most significant burden 
on field hockey squads.  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Coaches’ Attitudes

7.1 Abstract 
Translating injury prevention research into practice has often proven 
unsuccessful. This may be due to a poor understanding of the contextual factors 
related to sports injury. Coaches are a key stakeholder in the injury prevention 
process, holding significant responsibility over the safety and wellbeing of 
athletes. In this respect, the primary aim of this study was to investigate the 
contextual factors which may impact injury in field hockey related to coaches, as 
well as the barriers which may hinder the implementation of further prevention 
strategies. In total, thirteen field hockey coaches, coaching in the IHL were 
interviewed. Reflexive thematic analysis revealed 16 lower-order themes and six 
higher-order themes. For the purposes of answering the research questions, 
these themes were analysed under three general dimensions. Generally, coaches 
had a positive attitude towards injury and the benefits of injury prevention. 
However, they often lacked the necessary skills and understanding to 
successfully implement prevention strategies within the squad, although this is 
usually outside the scope of the coach. Many of the barriers to injury prevention 
are not controllable by the coach, including fixture congestion and poor 
structuring of the domestic calendar. A number of key considerations and 
practical implications are set out in an attempt to overcome these barriers.
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7.2 Introduction 
Field hockey is a physically demanding sport (Casamichana et al., 2018), with 
injury surveillance studies to date reporting injury incidence rates of between 4.5 
and 7.8/1000h (Delfino Barboza et al., 2018, Hollander et al., 2018). In Chapter 
Four (Two-Year Epidemiology), it was found that the overall incidence of injury in 
male field hockey athletes to be 9.4/1000h. Little research has been undertaken in 
an attempt to reduce the number of injuries incurred in the sport. This is 
confounded by the fact that implementation of and compliance with appropriate 
injury prevention programmes is low (Bahr et al., 2015). It has been suggested 
that contextual factors related to sports injuries, such as the knowledge and belief 
of coaches towards injury prevention, may have a role in the non-compliance of 
athletes to such injury prevention programmes (Finch, 2006). Consequently, there 
is a need to explore the contextual factors related to sports injuries that may 
influence the implementation of and compliance with injury prevention initiatives 
(Glass and McAtee, 2006). Traditionally, injury prevention in sports has been 
underpinned by the sequence of prevention, a four-stage framework involving 
only quantitative methods (van Mechelen et al., 1992). These stages include: 
establishing the incidence and severity of injuries; identifying risk factors for these 
injuries; developing an intervention to prevent these injuries; and assessing the 
efficacy of the intervention. While useful, this particular prevention framework 
does not consider the non-linear and complex contextual factors related to sports 
injury, and specifically, injury prevention (Bekker and Clark, 2016). Indeed, 
researchers have suggested that until these contextual factors, such as the 
attitudes and behaviours of key stakeholders, are better understood, the 
implementation of injury prevention programmes is likely to be difficult, and 
ultimately unsuccessful (Verhagen and Bolling, 2018). However, despite this call to 
action, contextual factors remain largely ignored in the literature.


Coaches are a key stakeholder, and are typically the “gatekeepers” within a 
sporting environment (Brown et al., 2017). However, less than one third of 
coaches admit to implementing injury prevention programmes with their squads 
and oftentimes those that do will modify the original programme in some way 
(O'Brien and Finch, 2016). A coach’s knowledge of the principles and practices of 
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training loads and its association with injury risk is vital of the health and 
wellbeing of their athletes, particularly in amateur sport such as field hockey, 
where the responsibility for managing training loads will fall on the coach (Murray, 
2017). While training load alone will not necessarily predict injury (Hulin and 
Gabbett, 2018), research has correlated the effects of training load with an 
athlete’s risk of injury in cricket (Ahmun et al., 2018), Australian football (Murray et 
al., 2017) and soccer (Malone et al., 2017a), among others (Hulin et al., 2016a, 
Hulin et al., 2016b, Malone et al., 2017b, Timoteo et al., 2018). Despite the value 
of sufficiently understanding the benefits of managing training load, research 
suggests that in some sports, coaches require better awareness of how to 
structure and monitor athlete’s workloads (Soomro et al., 2018).


While no studies have explored the attitudes and beliefs of coaches to injury 
prevention, there has been some limited research that has explored other coach-
related contextual factors. For example, coaches’ leadership style has been  
shown to directly influence injury rates in elite football (Ekstrand et al., 2018b), 
with transformational or democratic-type coaches experiencing fewer injuries in 
their squad per season compared to transactional-type coaches. Furthermore, a 
transformational coaching style has also been shown to have positive influences 
on athlete’s general wellbeing (Stenling and Tafvelin, 2014) and performance 
levels (Callow et al., 2009). Assessing the effectiveness of communication 
between the management team and the playing squad may be useful in 
attempting to understand the roles of the different members with respect to the 
prevention and management of injury. Indeed, there is agreement, in theory, that 
all stakeholders must contribute to the decision-making processes to ensure a 
successful return-to-sport following injury (Ardern et al., 2016). However, despite 
this, research has shown that in practice, there is often a breakdown in 
communication between stakeholders, with coaches regularly undervaluing the 
importance of the medical staff (Orchard, 2009).


In summary, the application of and compliance with injury prevention programmes 
is low. In many sporting environments, the coach may be required to implement 
and encourage the use of such programmes. Adopting qualitative methods to 
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determine the coaches’ attitudes and knowledge towards injury and injury 
prevention may assist practitioners and researchers in understanding the factors 
that influence the implementation of injury prevention programmes.  However, 
there is limited research exploring this. Therefore, the purpose of this study was 
to explore coaches’ attitudes and knowledge with respect to injuries and injury 
prevention in field hockey. Specifically, this chapter aimed to a) identify the 
attitudes and beliefs of field hockey coaches towards injury prevention, as well as 
their underlying knowledge and skills, and b) determine the barriers that may 
render the implementation of injury prevention interventions more difficult.


7.3 Materials and Methods 

7.3.1 Study Design 
This study adopted interpretivism as the philosophical position. This paradigm 
assumes there is no single external reality independent of the individual, but that 
reality exists in the form of multiple individual mental constructions about the 
world, which are shaped through lived experiences (Poucher et al., 2019). 
Qualitative methods (i.e., semi-structured interview) were utilised to explore the 
attitudes and beliefs of field hockey coaches towards injury and injury prevention 
in sport. This method of data collection allowed for a flexible approach, 
encouraging participants to elaborate on points as they wished, while still 
allowing the interviewer to focus the interview on key themes.


7.3.2 Participants 
Participants were recruited from the IHL. This league is the highest level of hockey 
in Ireland, with teams from this league representing Ireland in the EuroHockey 
League. Due to the small number of teams within the IHL (n=10), all head and 
assistant coaches were deemed eligible for recruitment. Initially, head coach 
participants were recruited using purposive sampling. Thereafter, through the 
head coaches, snowball sampling was used in an attempt to recruit the team’s 
assistant coaches (Goodman, 1961). In total, ten head coaches were approached, 
of whom seven agreed to participate in the study. Following discussion with the 
relevant head coaches, eight further assistant coaches were identified and 
approached, of whom six agreed to an interview. All thirteen participants were 
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male and aged between 34 and 60. Coaches had playing experiences ranging 
from 16 to 30 years and coaching experiences ranging from three to 25, with 
seven coaches having coached at international level, and four of those at senior 
international level. Three coaches had no formal coaching qualification.


7.3.3 Procedure 
Ethical approval for this study was obtained from a university’s Human Research 
Ethics Committee. Initial contact was made with coaches via telephone or email 
and following agreement to participate in the study, informed consent was 
obtained. Prior to being interviewed, preliminary data were collected from 
coaches using a short online questionnaire. This questionnaire collected 
demographic information such as age, coaching qualification, and coaching 
experience, as well as initial beliefs regarding risk factors to injury (e.g., age, 
previous injury, etc.); and initial attitudes towards injury prevention (e.g., specific 
strengthening, proprioception training, etc.). Responses to this questionnaire were 
used to inform the development of the interview guide. Twelve of the thirteen 
coaches who were interviewed completed this questionnaire. Interviews were 
conducted in person, or via Skype in cases where the participant was located 
outside of the region of the interviewer.


7.3.4 Interview Guide 
An interview guide was developed and contained five sections. Section one 
included introductory questions, gaining additional background about the 
coaches and their coaching environment. Section two contained a number of 
open-ended questions about communication within the squad and differences in 
communication among social groups. Section three involved questions related to 
the effects of injury on a field hockey squad, which were derived from the pre-
interview questionnaire. Section four attempted to gain an insight into the coach’s 
knowledge of and attitudes towards the implementation of injury prevention 
methods. Finally, section five consisted of three contextually-driven injury related 
scenarios to understand how field hockey coaches might react to such scenarios. 
The first such scenario was in relation to the management of fatigue, the second 
to serious injury and the third to the management of chronic or recurring injury. 
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One pilot interview was conducted with a coach uninvolved with a men’s IHL 
team. As a result of the pilot interview, additional probes were added to the guide 
to ensure the most complete answers could be obtained.


7.3.5 Data Analysis 
Interviews ranged from 32 to 65 minutes in duration (mean=45:55, SD=10.5) and 
were transcribed verbatim using an online software tool (oTranscribe, 2020). Data 
were analysed through the NVivo software (NVivo qualitative data analysis 
software | QSR International, 2020), using Braun and Clarke’s principles of 
reflexive thematic analysis (Braun and Clarke, 2006). First, the lead author 
familiarised himself with the data through reading and re-reading of the 
transcripts. Following this, the transcripts were coded by generating succinct 
labels that identified important features within the data set. Once the data had 
been coded, they were examined and collated in an attempt to identify broader 
patterns of meaning. The data were then collated for these potential themes, 
which were reviewed against the dates to determine whether or not they told a 
convincing story which addresses the research question. Once the themes were 
finalised and appropriate data collated for each, the themes were defined (i.e., 
analysed further to determine their story) and named. The data were then “written 
up” into results, by weaving the themes together in an analytical narrative, with 
data extracts (Thematic analysis - The University of Auckland, 2020).


7.3.6 Rigour and Trustworthiness 
Demonstrating rigour and trustworthiness in qualitative studies is essential so that 
the research findings have the integrity to make an impact on practice, policy, or 
both (Hadi and José Closs, 2015). To ensure that satisfactory methodological 
quality was upheld, a set of criteria were selected (Tracy, 2010): (i) worthy topic, (ii) 
rich rigour, (iii) credibility, (iv) resonance, and (v) ethics. Injury prevention was 
selected as a worthy topic due to the demanding nature of field hockey, and 
increasing incidence of injury in the sport (Chapter Four (Two-Year Epidemiology) 
and Five (Transient Injury)). Credibility was achieved in two ways. First, a critical 
friend was used to discuss the analysis of data, and to provide a different 
viewpoint. As part of this process, the second researcher engaged in the co-
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analysis of a pre-determined proportion of the interview transcripts (30%). This 
was not undertaken to assess the level of inter-rater reliability, but to ensure that 
the findings were adequately supported by the data (Campbell et al., 2013). 
Second, member reflections were used whereby the preliminary results were sent 
to four of the participants who were invited to provide feedback, and any 
additional insight they may have (Smith and McGannon, 2018). The criteria of rich 
rigour were met through gathering in-depth accounts on injury prevention from 
participants with extensive experience. Resonance was established through the 
use of detailed quotations and visual figures to promote transferability of the data 
(Tracy, 2010). Finally, ethical standards were maintained by obtaining institutional 
ethical approval (Cook and Fletcher, 2017).


7.4 Results 
To address the study objectives, the data derived from the participant interviews 
were collated and analysed to produce three general dimensions under which six 
higher-order themes were analysed. The first general dimension, attitudes and 
knowledge of coaches, contained the first two higher-order themes, coaches 
value injury prevention and identification of risk factors and player safety and 
welfare are the priority. The second general dimension, coach-player interaction, 
contained the higher-order themes communication differences used to develop 
relationships among social groups and style of coaching should ensure the safety 
of players, but this is not always possible. The final general dimension, contextual 
barriers to injury prevention, contained the final two higher-order themes, 
demands placed on athletes and barriers to injury prevention are out of the 
coaches’ control. To answer the specific research questions set out for this study, 
these themes were categorised from 16 lower-order themes (Figure 7.1). The 
findings are organised under each higher-order theme and described with 
representative participant quotes.
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7.4.1 Attitudes and Knowledge of Coaches 

7.4.1.1 Coaches Value Injury Prevention and Identification of Risk 

Factors 
The first higher-order theme centred on how coaches value injury prevention and 
saw the relevance for their teams. This is illustrated in how the majority of 
coaches were quite open to allowing periods of rest for their players in occasions 
of significant fixture congestion:

	 If [players] are tired, I don’t mind. The fact that somebody’s not at training 	
	 because they’re tired isn’t going to affect their selection for Saturday if 	 	
	 they’re going to be available to play. If they’ve pulled a hamstring, or 	 	
	 injured a calf, then that will affect them. But if they’re tired or need to take a 
	 step back from training [to recover], by all means they can do it. 	 	 	
	 (Participant 4)

Participating in sport carries an inherent risk of sustaining an injury, a fact that 
coaches were well aware of. The requirement to “try for prevention rather than 
treatment… by managing players” (Participant 8) was noted. However, to do so, 
risk factors related to injury need to be identified. While “screening would be 
enormously beneficial” to highlight areas of weakness, it was often not feasible 
because “it’s a costly thing to do” (Participant 11). As a result, coaches relied on 
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pre-determined and commonly accepted risk factors to do this. This was 
highlighted by coaches acknowledging some of the more common risk factors to 
injury in sport, such as the workload placed on athletes in matches and training:

	 From an injury causing [point of view], obviously matches are a higher 	 	
	 intensity. With the [amount of] travel, there’s obviously more tendency not 		
	 to recover properly from matches. [Both] from match to match and from 	 	
	 training to training. So, that would be a downside. (Participant 3)

Lack of recovery post game and athletes being “too light and not strong enough” 
(Participant 13), were highlighted as further risk factors to injury by coaches. 
Limited research has been undertaken to develop injury prevention strategies in 
field hockey. Furthermore, specialist support staff within clubs is limited, with 
coaches often holding all responsibility. Whilst the degree to which clubs 
implemented such strategies varied significantly from team to team, coaches 
relied on their own limited knowledge, employing some commonly used 
prevention strategies. “A progressive running programme where players build up 
[to match intensity]” (Participant 1) and modifying load by “lengthening the video 
analysis period, lengthening the warmup and cool down periods” (Participant 11) 
were common strategies aimed at reducing injuries by field hockey coaches. 
Another mentioned how, during the winter break, their players undertook a 
significant amount of strength and conditioning training in an attempt to reduce 
the number of injuries they would suffer in the final stages of the season:

	 This year, the guys undertook a little bit of strength and conditioning in the 	
	 period that the IHL took a break. And they found that quite beneficial. [Our 	
	 assistant coach] had a few contacts and we thought we could break some 	
	 ground with it over the three months. And maybe the strength and 		 	
	 conditioning that they’re doing, that’s probably helping with the lack of 	 	
	 injuries by strengthening their muscles. I don’t know the exact figures, but 	
	 we’re not being hit too hard [with injuries] at the moment. (Participant 4)


7.4.1.2 Player Safety and Welfare are the Priority 
As part of the interview process, three field hockey-specific scenarios were 
developed. Coaches were asked to provide details on how they would respond to 
each of these scenarios and their replies formed the basis for the second higher-
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order theme, player safety and welfare are the priority. First, coaches were asked 
how they would deal with a player who feels fatigued and wishes to take a break 
from training as he feels his workload is too high. Coaches had a similar response 
to this scenario, stating they would have no issue with the player taking time off, 
recognising that the welfare of the athlete was first and foremost to them. 
However, should it persist, professional opinion should be sought. The second 
scenario was developed, hoping to gain an understanding as to how coaches 
would react to a serious injury occurring on the pitch. Coaches were asked how 
they would respond to one of their players suffering an impact injury to the head, 
the physio reporting that they should be removed from play due to concussion 
but the player reporting feeling fine and wanting to play on. The majority of 
coaches said “[they] would have to take the medical advice”, pointing out that as 
well as protecting the welfare of the player, “you’re leaving yourself wide open to 
a court case if you don’t” (Participant 3). However, not all coaches felt this way:

	 On that one, you know, if the player said he felt fine and he looked fine and 
	 could answer his questions, then I would have said play, even if that 	 	
	 contradicted medical advice. (Participant 9)

Oftentimes, medical personnel and those trained in first aid are absent from field 
hockey matches in Ireland. Thus, coaches are often the decision-makers with 
respect to ensuring the safety of athletes after suffering an injury. Therefore, it is 
important that coaches are making quick-fire decisions such as this to ensure the 
safety of their players. The final scenario was in relation to the management of 
chronic or recurring injury, a common feature in field hockey. Coaches were asked 
for their response to a player reporting having ongoing lower back pain, with little 
success from medical attention, in the lead up to a number of important fixtures. 
Similar to the first scenario, coaches responded in a very similar fashion, putting 
the player’s welfare first and foremost:

	 [I would] talk to the player and see. If it’s not going to do anymore damage, 
	 we would taper his workload. If he pulls up, he doesn’t play. If he can get 		
	 through it, then I’m in a position where we can taper his pitch time to make 
	 sure that we can get him on the pitch. And if it’s beneficial that way, then 	 	
	 it’s fine, keep playing. But obviously, you need to know the physio’s view	 	
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	 and get them to monitor. But yeah, you’d taper his workload for the weeks 	
	 that he can play. (Participant 10)


7.4.2 Coach-Player Interaction 

7.4.2.1 Communication Differences Used to Develop 

Relationships Among Social Groups 
The third higher-order theme investigated how coaches develop positive 
relationships among social groups and use these relationships to ensure 
appropriate communication and player safety. Throughout the interview process, 
it became apparent that coaches generally split the squad into three main social 
groups: senior players; young players; and staff. The vast majority of coaches 
referenced differences in their communication techniques and methods of 
coaching when dealing with younger players in comparison to more senior 
players. Younger players generally required a gentler approach, needing much 
more assistance with elements such as tactical implementation, recovery, and 
managing workload. There are also “certain things that you don’t want them to be 
doing with them” (Participant 1), such as “raising your voice to [them], telling 
[them] they’re wrong or demand anything from [them]” (Participant 8). On the 
other hand, senior players are expected to set an example, and do not require 
such a gentle approach, because of experience that they have accumulated:

	 We try to use senior players to ensure that when we have a couple of new 	
	 young players join us at the start each year, they’re looked after. We would 	
	 just put a text out to them and say, “make sure they’re looked after”. 	 	
	 (Participant 2)

Coaching staff are generally more open to senior players contributing to the 
tactical and selection decisions also, more so than they would be with youth. This 
included taking a mentorship role with younger players, assisting them with 
particular elements of injury prevention techniques. One coach noted how there is 
“trust between us and [senior] players” and that generally there is “good 
communication between us and the senior players” (Participant 4). The majority of 
coaches welcomed contribution from senior players with respect to the 
management of workload and resting other players. Senior players, particularly 
members of a squad’s so-called leadership group, act as an extension of the 
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coach on the pitch. Therefore, they will be in the most position to judge the 
workload and demands that are being placed on the players. One coach noted 
that “this week, [the senior players] came to me and said look, maybe we should 
go a bit lighter on Tuesday” (Participant 4), because they had a particularly 
demanding match on the weekend. On the flip side, senior players will likely also 
demand more from the coach to ensure that they are doing the best for the club:

	 The elite athletes and [senior players] will demand more information. “OK, I 	
	 don’t feel well, what am I supposed to do about it?” They drive the 		 	
	 standards. The coach or manager can put out an aspirational standard, but 
	 it’s actually the [senior] players that drive it. (Participant 3)


7.4.2.2 Style of Coaching Should Ensure the Safety of Players, but 

this is Not Always Possible 
The fourth higher-order theme examined how while coaches tried to ensure the 
safety and wellbeing of the players within their squads, it was not always possible 
as a result of a number of confounding factors. The majority of the interviewed 
coaches empowered the players to make decisions and contribute to the tactical 
and workload side of the process. This inclusive approach to coaching was 
witnessed in twelve of the thirteen coaches:

	 I would tend to try to make decision makers out of the players. It wouldn’t 	
	 be a dictatorship, where I would be like “you go there, you go somewhere 	
	 else.” It’s more setting them targets and goals in training sessions and 	 	
	 trying to get them to teach themselves how to make the right decisions 	 	
	 then within that environment. (Participant 5)

One coach, however, took a less inclusive approach to coaching. He noted that 
he is “the decision maker and [the players] follow [their] lead” (Participant 8). 
Coaches did not exhibit signs of having a win at all costs mentality, placing the 
welfare of the player above all else. However, despite this, at times it was not 
possible for the coaches to fully protect their players. There were conflicting 
reports of whether coaches will send their players out to deliberately injure 
another player. No coach openly admitted that this is something that they have 
done. However, some coaches reported that they have suspected it from others 
during matches. One coach described how, while he was still playing, he was 
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instructed to injure somebody during a league game. Furthermore, a number of 
coaches reported “playing with players who have been brought up in clubs where 
that’s something they’ve done” (Participant 13). Coaches also reported the need 
to pressure players to play while injured in big games where “had it been a league 
match, [they] would not have played them” (Participant 12). As previously 
mentioned, field hockey coaches often try to include players, particularly those 
more senior, in the decision-making process. At times, this was done by the 
coaches to try to take some of the pressure and responsibility off them and allow 
players to make decisions about themselves. This may be compensatory, with 
athletes likely to push each other as much as possible:

	 As I say to [the players] all the time, [some of the players] have more 	 	
	 experience than we do. One of them has played in one of the biggest clubs 
	 in the world and has been to an Olympics and a World Cup. So, why not 	 	
	 try and take some of his knowledge out? (Participant 10)

Such a player, who has a vast amount of experience, is likely to have high 
standards with respect to the team’s performance. By including players in this 
decision-making process, it is likely that more pressure will be placed on the 
athletes, without the coach being the one to apply it.


7.4.3 Contextual Barriers to Injury Prevention 

7.4.3.1 Demands Placed on Athletes 
The fifth higher-order theme was an exploration into the demanding physiological 
nature that field hockey has on athletes, and how this may affect athlete’s injury 
risk. Young players were particularly vulnerable according to the majority of 
coaches. Many young players will play for multiple teams across a season, 
including at school, club, regional, and international levels. This has seen the 
demands and pressure on school-aged athletes to increase significantly, including 
one such player “who is a senior international at the moment, who played 93 
games in a year” (Participant 10). All IHL coaches reported having to monitor and 
manage the training load of these younger athletes, reporting that “[school 
coaches] are not interested in what [young athletes] do further down the line for 
the club or Irish 16’s, 18’s or 21’s” (Participant 4). This extreme pressure placed 
on youth is highlighted at particular points in the season:
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	 The all-Ireland school [tournament] is a boy’s school tournament and it’s 	 	
	 played across three days. If you win it, you end up playing five matches. 	 	
	 Now, the guys in this are 16 or 17. They’re very good players, but they play 
	 five matches in three days. There’s no way [that should happen]. I don’t 	 	
	 think it’s too far from child abuse if I’m honest. I think that’s wrong as it is, 	
	 but for them to [then] be put in an IHL game the following weekend, 	 	
	 it’s appalling. (Participant 12)

This caused a particular problem for coaches, and added to their responsibility. 
Youth athletes “aren’t going to have the necessary experience or knowledge” to 
understand that this level of workload is excessive and so, “it’s the responsibility 
of the coach and [senior] players to give them this information” (Participant 5). 
While schoolboys were often exposed to the most significant match and training 
load across all athletes, the introduction of the IHL as a season long competition 
has made the league more physically demanding for athletes, according to the 
majority of coaches:

	 I think there’s probably more load-related injuries [in the IHL] than there 	 	
	 would be [in the regional leagues]. I don’t have any data on that, but I think 	
	 there’s a lot of them. I think because of the intensity of training [and 	 	
	 matches], there’s just more of a load on the player’s physically now. 	 	
	 (Participant 5)

The indoor hockey season, which runs parallel to the field hockey season for a 
period of the season, means that “from November onwards, some of the players 
could have two indoor training sessions a week, two outdoor training sessions a 
week and matches as well” (Participant 5).


7.4.3.2 Barriers to Injury Prevention are often out of the Coaches’ 

Control 
Interestingly, the challenges associated with preventing and managing injuries in 
field hockey in the IHL were often highlighted by coaches as being outside of their 
control. Field hockey in Ireland is an amateur sport, with the majority of athletes 
playing it as a community-based sport for exercise. While the IHL is the top field 
hockey league in Ireland, its amateur nature was considered a considerable 
challenge.
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	 It’s purely voluntary from [a professionalism] point of view. But everyone is 	
	 expected to play, to train on either a Wednesday or Tuesday. But 	 	 	
	 sometimes if a player has got an exam the next day or is away on business 
	 or can’t make training for whatever reason, then we have to accept that 	 	
	 that’s reality and get on with it really. (Participant 1)

This made it challenging for coaches to ensure that all athletes were constantly 
match-fit and ready for selection. Furthermore, injury prevention strategies require 
consistency. Having athletes in a squad that regularly miss training as a result of 
other commitments will impact the effectiveness of any already employed or 
future injury prevention interventions. One of the most important factors 
associated with this is the athlete’s access to medical resources within the club. 
Many clubs rely on one of their players undertaking a dual role, whereby the 
athlete happens to be a doctor or a physiotherapist by trade, often being used 
“on an emergency basis, for example, if somebody got cut on the side of the 
pitch” (Participant 8). This was common across clubs, and made it challenging for 
coaches, particularly during matches, to determine whether or not an athlete can 
continue to play. However, coaches have come to terms with such an 
arrangement. In fact, it was considered that having employed medical staff may 
actually make it more challenging for coaches to be able to make the most of the 
limited time that they have with athletes:

	 [Having access to medical resources] would be great if you had the time 	 	
	 and the finances. I think both of them are a big factor. Finance is obviously 	
	 an issue, but it’s the time factor as well. You’re so limited. You have two 	 	
	 hours with somebody. You’ve got to warmup for half an hour. I don’t know 	
	 when we’d fit in being able to see a [club] physio. (Participant 6)

Similarly, the lack of specialised support staff caused further problems and greatly 
hindered the coaches’ ability to monitor athletes, affecting their ability to prevent 
injuries. While aware of the benefits of using software or data systems to integrate 
physical load monitoring, physical performance tests, and self report wellbeing, 
such as Kitman labs, they admitted lacking the skillset and knowledge required to 
“adjust the programme that they’re on [based on that information], to make it 
beneficial for the player” (Participant 3). Furthermore, lack of awareness and 
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knowledge of the benefits of injury prevention, and the subsequent lack of buy-in 
from athletes, left coaches frustrated and often helpless:

	 It’s frustrating, because [our players] aren’t focussed on their cool down, 	 	
	 they don’t understand the importance of cool down and other recovery 	 	
	 [techniques]. Their warmup, their rehab on a Monday or Wednesday night 	
	 or whatever they’re doing. I just think we lack a bit of understanding. But 	 	
	 then, we don’t have anybody to bring the knowledge for us to know exactly 
	 what [we] should be doing. (Participant 8)

 There are also a number of other factors which play a significant role in an 
athlete’s availability for training and matches. One coach pointed out that while 
athletes are choosing to play the sport, they still work or attend college during the 
day before coming to training in the evening or playing a match on the weekend. 
For this reason, he highlights that “during breaks [he] would never ask lads to 
train or play a friendly on the weekend” (Participant 6) for players to spend more 
time with their families. Further to this, school and college examinations often 
become an issue:

	 We have players from a few different schools. So, [one school in particular] 	
	 have their examinations right now and others have just finished 	 	 	
	 them. We just have to make sure that the players are taking those nights 	 	
	 off [training]. (Participant 2)


7.5 Discussion 
The aims of this study were a) to identify the attitudes and beliefs of field hockey 
coaches towards injury prevention, and their relevant underlying knowledge; and 
b) to determine the barriers that may render the implementation of prevention 
interventions more difficult. Six higher-order themes were identified, which were 
examined under three general dimensions to explore the above aims. The first of 
these dimensions, coaches have a positive attitude towards injury prevention, but 
lack the knowledge and skills to implement, discussed the idea that field hockey 
coaches are in tune with the idea of injury prevention, at least as a general 
concept. However, they often struggle to implement such strategies due to their 
lack of skills and underlying knowledge. The second dimension, coach-player 
interaction, highlights that coaches value their methods of communication and 
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coaching with their athletes to assist in reducing their chance of sustaining an 
injury. Finally, the third dimension, contextual barriers to injury prevention, 
examined the belief that many of the contributing factors to injury are out of the 
control of the coach and lie elsewhere.


Generally speaking, the attitudes and beliefs displayed by field hockey coaches 
suggested they are injury prevention-focused and appreciate the concept of 
implementing injury prevention methods within their squad. They had a strong 
awareness of what constituted an injury and felt a responsibility when determining 
how to handle an athlete that was suffering an injury. All coaches insisted that the 
health and wellbeing of the athletes was the key factor in their decision-making 
process. Coaches involved in Cirque du Soleil exhibited similar characteristics 
(Bolling et al., 2019b). Oftentimes, athletes will hide injuries to play at all costs in 
an attempt to help their team (White et al., 2016). As a result, decisions regarding 
the welfare of athletes should not be made by the athletes themselves. The 
majority of coaches were satisfied that they had the option of disregarding the 
opinion of the player, given they were doing it for the wellbeing of the player. 
Coaches were aware of the benefits that injury prevention had over injury 
treatment, in that it allowed them to have all of their players available to play. 


Coaches were aware of the benefits of sufficiently warming up prior to 
competition and training-activities. Effective warmups have been developed in 
soccer (Soligard et al., 2008) and Gaelic football (O'Malley et al., 2017), 
highlighting the potential that such a strategy may have on injury rates in sport. To 
date, one study has investigated the effects of a specifically developed injury 
prevention warmup on injury rate, severity and burden in field hockey athletes 
(Barboza et al., 2019). Such a study is certainly a step in the right direction. 
Furthermore, specific strengthening programmes have been shown to reduce 
injury rates in particular body location, such as to the hamstring (Al Attar et al., 
2017) and the ankle (Kim et al., 2017b). Although field hockey coaches were 
generally positive towards injury and potential injury prevention interventions, 
limitations in their skills, knowledge and resources restrict their ability to 
implement them. While coaches were aware of a number of methods which can 
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aid in the monitoring of athletes and the prevention of injury, they perceived that 
they lacked the skills to implement such methods. For example, coaches were 
not confident when it came to developing and administering specific 
strengthening programmes. This highlighted the need for further support staff to 
be employed within the squads, who are capable of contributing to the safety of 
athletes while playing, such as strength and conditioning coaches and 
physiotherapists. In professional sport settings, such as association football and 
professional rugby union, specific professionals are employed to fulfil this role. 

While not directly linked to preventing injuries in sport, studies have shown that 
effective communication between coaches and the playing squad (Ekstrand et al., 
2018b), as well as between the clubs support staff (Ekstrand et al., 2018a) can 
indirectly reduce the burden and prevalence of injury. Youth athletes, by definition, 
are less experienced than their more senior counterparts. Coaches highlighted 
the need, for this reason, for their communication style to differ for this cohort. 
For example, younger athletes tend to play more hockey, but are not experienced 
when it comes to post-game recovery and other prevention techniques. 
Therefore, they required more guidance in this respect. In soccer, young athletes 
are more likely to sustain an injury than more experienced athletes (Pfirrmann et 
al., 2016). Tournaments, such as the all-Ireland schools tournament, highlights the 
need for coaches to take a leading role in protecting younger athletes from injury. 
Transformational coaches, who tend to take a more democratic approach in their 
coaching style, tend to oversee fewer injuries across a season (Ekstrand et al., 
2018b). The coaching styles described by the coaches reaffirmed their beliefs that 
the health and wellbeing of athletes is the most important factor in sport. 
Although a win-at-all-costs mentality was less prevalent, the majority of coaches 
reported that they witnessed athletes deliberately trying to injure another player 
on the pitch. Although this is not necessarily an order from the coach, it is 
perhaps a worrying trend. While the rules of hockey determine such behaviour to 
be severely punishable (Rules of Hockey | FIH, 2020), extinguishing such 
behaviour from the sport should be a priority.
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Oftentimes in sport, a number of barriers restrict the coaches’ ability to prevent 
injuries, many of which are out of the coaches’ control. This occurred at multiple 
different levels, from the athlete up to the national governing body. For example, 
while the sport’s amateur nature has become an inevitable aspect of field hockey 
in Ireland, it poses a number of issues which limit the potential for injury 
prevention. Field hockey players in Ireland are community-based athletes, with 
other commitments such as work, college or school also, limiting the contact time 
that coaches have with athletes. This impacted the implementation of injury 
prevention strategies for two reasons. Firstly, many teams trained only for 1.5-2 
hours, twice per week. Coaches indicated some reluctance to dedicate some of 
this time to injury prevention strategies, and so often relied on athletes to 
undertake additional training sessions, such as strength and conditioning, in their 
own time. Secondly, injury prevention strategies need to be consistent to be 
successful. Athletes may be absent from a number of sessions because of 
professional commitments or college commitments. This would impact upon the 
success of the implemented intervention. These difficulties are also evident in 
other sports, with one study highlighting the unsatisfactory uptake of injury 
prevention in amateur soccer (Gebert et al., 2019). Furthermore, the awareness of 
athletes towards the benefits of injury prevention, and their subsequent buy-in, 
was questioned by coaches. Good awareness and understanding by athletes 
(Saragiotto et al., 2014), as well as appropriate, multi-level buy-in, including from 
the athletes themselves, is vital when monitoring athletes and preventing injuries 
(Saw et al., 2015). If future injury prevention strategies in community field hockey 
players are to be successful, athletes must first be educated on the benefits of 
such strategies.


Environmental factors, over which field hockey coaches have little or no control, 
were considered to be a major contributing factor to injury, and are likely to be a 
barrier when implementing injury prevention strategies. The domestic calendar, 
set out by the national governing body, proved to be contentious among coaches. 
This particularly impacted upon youth athletes, some of whom play at school, 
club, regional, and international level at the same time. As a result, they are often 
expected to prioritise a number of different teams, with little thought given to the 
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welfare or future development of the player. Mid-season tournaments, such as the 
all-Ireland schools tournament, consist of athletes participating in up to five 
games over the space of three days. This is despite evidence suggesting that rest 
days are likely to result in athlete’s being at decreased risk of sustaining injury 
(Orlando et al., 2011). For the typical senior club athlete, fixture congestion 
remains an important problem. Around European field hockey leagues, a mid-
season winter break is held over the winter months. This provides athletes with a 
period of time to rest and recover, but also to allow for the popular indoor hockey 
season to commence. While a winter break was introduced into the IHL during 
the 2018/2019 season, it was considerably shorter than those in other major 
European leagues. Although the popularity of indoor hockey is greater in some 
regions than others, it remained a cause for concern among coaches. This 
caused significant fixture congestion to occur at the start and end of the indoor 
hockey season, when the winter break was also beginning and ending. Fixture 
congestion, and the resulting fatigue, increases an athlete’s risk of sustaining 
injury when not managed appropriately (Bengtsson et al., 2013). A restructuring of 
the domestic calendar, including the IHL and relevant youth tournaments, may 
assist in the reduction of injuries, and aid with the implementation of injury 
prevention interventions. 


The facilities and resources available to field hockey athletes at club level were 
lacking, although coaches were often unaware of the potential impact that this 
may have on a squad. Participating in sport carries the inherent risk of sustaining 
a musculoskeletal injury. In professional sport settings, this risk is mitigated 
through the employment of numerous professionals, each of whom fulfil a specific 
role within the club. While most field hockey clubs in Ireland did not employ 
medical staff, all athletes had access to a physiotherapist in their club. Previous 
injury is one of the leading risk factors to sustaining future injury (Toohey et al., 
2017). For this reason, thorough and high-quality injury rehabilitation is vital in 
reducing the risk of future injury occurrences, a feature of injury that field hockey 
coaches failed to mention. Depending on team-mates to provide medical cover is 
unlikely to result in sufficient care for athletes. Furthermore, it is likely to cause 
additional pressure on both coaches and athletes over the return to play process 
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following injury, a common feature in sport (Loose et al., 2018). In many 
community sports, such as field hockey in Ireland, further pressure is exerted 
onto the role of the coach who often has external responsibilities such as their 
career and family commitments. This is particularly problematic, given the need 
for shared responsibility with load management (Coles, 2018). Clubs in Ireland do 
not have the financial resources to employ the relevant professionals to fully avail 
of the potential of injury prevention strategies. 

7.5.1 Strengths and Limitations 
To date, few studies have employed qualitative methods to investigate the 
attitudes and beliefs of coaches towards injury and injury prevention in sport. In 
fact, this is the first study of its kind to investigate these attitudes in field hockey 
coaches. Playing sport carries the inherent risk of injury, and thus far injury 
prevention programmes have generally failed. This investigation into the 
contextual aspects of sporting injury may assist in the future success of injury 
prevention strategies targeting field hockey athletes, particularly in community-
based sports athletes. This study provides details, for the first time, on the 
coaches’ perceptions of injury and injury prevention methods in field hockey 
athletes, as well as indicating potential barriers that may render the 
implementation of prevention strategies as difficult. 


However, despite this, the results of this study should be interpreted with a 
number of limitations in mind. Firstly, this study was undertaken with a relatively 
small sample size, albeit comprising thirteen coaches from 20, of the total 10 
teams at this league level. Furthermore, coaches which were included were highly 
experienced, with many having experience playing and/or coaching at 
international level. Secondly, this study was undertaken in the Irish field hockey 
league. While it is the top level of field hockey in Ireland, it is an amateur sport. As 
this study was designed to investigate contextual issues related to preventing 
injuries in field hockey, it may be difficult for the results of this study to be 
generalised for professional field hockey in other countries. Finally, this study 
included only head and assistant coaches from the relevant teams. In the future, it 
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may be appropriate to include specialist coaches, such as fitness coaches and 
goalkeeper coaches for a broader investigation into the attitudes of coaches.


7.5.2 Implications 
There are a number of practical implications and future research opportunities 
resulting from this study. From a practical perspective it may be beneficial to 
provide workshops, or other resources, to athletes to better educate them on the 
benefits of athlete monitoring, specific and targeted injury prevention strategies 
and warm up and recovery techniques. Given the emphasis that coaches placed 
on youth athletes, it may be appropriate to include the parents of youth athletes in 
this education process. Further education of coaches would also be of benefit to 
preventing injuries in athletes. One potential source of improved education could 
be during coaching qualifications run by the national governing bodies. According 
to coaches, the biggest advances in preventing injuries in athletes will come from 
the national governing bodies. Until further research is undertaken to develop 
injury prevention interventions, NGBs should develop generic guidelines which 
are easy to follow and could be implemented by all clubs. Furthermore, a 
restructure of the domestic calendar may improve the safety and wellbeing of 
athletes. This could include, but would not be limited to, an extension of the 
winter break to prevent overlap between the field and indoor hockey seasons, 
and the all-Ireland schools tournament to restrict the number of matches played 
over consecutive days. An alternative to the all-Ireland schools tournament would 
be to limit the number of matches which youth athletes can play over the course 
of the season. Future prevention strategies should be relatively short, without 
compromising its usefulness, to accommodate the limited exposure time that 
athletes have with their coaches. As clubs often do not have qualified medical or 
support staff present, they should be easily implementable by coaches and other 
non-qualified personnel. A strategy such as an inclusive warmup, would be a 
potential option, given their ease in implementation and need to be done 
regularly.


Future studies are required to develop an injury prevention strategy. One of the 
greatest challenges to injury prevention appears to be athlete’s lack of awareness 
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of its benefits. For this reason, an investigation into the attitudes and beliefs of 
athletes towards injury and injury prevention may provide useful insights into their 
overall knowledge and understanding of injury prevention.


7.5.3 Conclusions 
In conclusion, the aim of this study was to examine the knowledge and attitudes 
of field hockey coaches in Ireland to injury prevention. To date, few studies have 
investigated such attitudes in sport, with this particular study being the first of its 
kind in field hockey. Six higher-order themes were identified across the study 
period, representing key processes in the experiences and beliefs of field hockey 
coaches towards injury. In general, field hockey coaches had a positive attitude 
towards injury prevention and understood the benefits of implementing 
interventions within the squad. However, they often lacked the skills and 
knowledge required to fully implement effective prevention programmes. 
Environmental factors outside of the coaches’ control, such as the domestic 
calendar, further impacted on the coaches’ ability to prevent injury. Further to this, 
athletes themselves often represented a barrier to such measures, highlighting, in 
particular, the amateur nature of the sport. However, despite this, coaches tend to 
prioritise the welfare of players over a win at all costs mentality, emphasising the 
potential that educating coaches with respect to injury prevention could have on 
injury rates within a squad.  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8.1 Abstract 
Researchers have often struggled to successfully implement injury prevention 
strategies in real-world practice. This is despite such strategies proving 
successful in reducing overall injury incidence and burden. It has been 
hypothesised that this may be because the contextual factors related to sports 
injury may not be well understood. Such contextual factors stem from multiple 
key stakeholders related to athletes, including the athlete themselves. The 
primary aim of this study was to investigate athlete’s understanding and attitudes 
towards injury and injury prevention, as well as some of the barriers that may 
impact the future implementation of prevention strategies. Twenty-two field 
hockey athletes, playing in the IHL were interviewed, and their answers analysed 
using Braun and Clarke’s reflexive thematic analysis. To answer the particular 
research questions, three general dimensions, containing six higher-order and 20 
lower-order themes were developed. Athletes have a varying understanding of 
injury. However, the reporting of injuries to members of the coaching staff was 
relatively poor, although limited resources and supports available to athletes may 
impact upon this. Many of the barriers which may impact the future 
implementation of prevention strategies stem from the national governing body, 
and are uncontrollable by both the athlete and the coach.
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8.2 Introduction 
Epidemiological studies of injury in field hockey have estimated that injuries occur 
at a rate of 7.8/1000h (Delfino Barboza et al., 2018). In Chapter Four (Two-Year 
Epidemiology), it was found that injuries occur at a rate of 9.4/1000h. To date, few 
studies have examined the effects that injuries have on field hockey athletes, and 
even fewer have attempted to develop and test an intervention to reduce the 
number of injuries. In Ireland, field hockey is an amateur sport, with most athletes 
having limited access to medical and support staff. In the past, interventions have 
been introduced in sporting contexts to reduce the overall incidence of injury. 
However, despite being shown to be successful in controlled environments 
created for research studies, these have often failed to be implemented in real-
world contexts (Bahr et al., 2015). Few studies have investigated the contextual 
factors which can impact on injury and injury prevention in sport. One such study 
was undertaken among circus athletes (Bolling et al., 2019b) and another with 
international athletes, coaches, and physiotherapists (Bolling et al., 2019a). Both 
studies highlighted the need for injury prevention strategies to include 
approaches from multiple stakeholders.


Successful implementation of injury prevention programmes in community-based 
sports requires input from numerous key stakeholders, such as the coach, the 
team’s medical and performance staff, and the athlete themselves. Their 
behaviour has not been considered by researchers in previous studies, but is 
likely to be important to the implementation of injury prevention programmes as 
each contributes in their own unique way within a team, from determining the 
workload of training sessions to prescribing specific strengthening programmes. 
Furthermore, difficulties in the attempted implementation of injury prevention 
strategies in sport may arise due to researchers having a poor understanding of 
the implementation context, and other contextual factors which can influence 
injuries within a squad (Bolling et al., 2018). Recommendations regarding the 
investigation of such contextual factors have been made in two models, each 
extending on the 1992 sequence of prevention (van Mechelen et al., 1992). One 
such framework recommended investigating the implementation context of a 
previously developed and proven injury prevention strategy in an attempt to more 
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successfully transition from research to practice. The second recommended that 
researchers investigate this implementation context prior to the development of 
the intervention, allowing researchers to be better informed to create realistic 
interventions (Bolling et al., 2018). Employing qualitative research methods may 
be a useful tool in outlining these contextual considerations (Bolling et al., 2019b). 


The majority of studies which have contributed to the development of injury 
prevention programmes thus far focus on count and rate data. Few have been 
informed by qualitative means. In football, countless epidemiological studies of 
injury have been conducted (Walden, 2005, Walden et al., 2005). These studies 
have contributed to the development of the landmark injury prevention warmup: 
FIFA 11+ (Soligard et al., 2008). Although initially compliance with this particular 
warmup seemed adequate in preventing injury (Soligard et al., 2010), more recent 
studies indicate that compliance with the FIFA 11+ may not be effective, 
particularly among community athletes (Bizzini et al., 2013). Furthermore, 
hamstring injuries in football occur more frequently now than before the FIFA 11+ 
was developed (Ekstrand et al., 2016). Another commonly employed injury 
prevention tool, the Nordic hamstring exercise, is also not routinely employed by 
football clubs (Bahr et al., 2015). This is despite extensive research highlighting 
the benefits of such a programme (Al Attar et al., 2017). 


For an injury prevention strategy to be deemed successful, appropriate buy in is 
required from multiple stakeholders at different levels relative to the athlete 
themselves (Bolling et al., 2019b), i.e. stakeholder’s require a satisfactory level of 
understanding, acceptance, application, and adherence. This includes the athlete 
themselves, their coach, and the team’s medical personnel, as well as other 
stakeholders involved indirectly with the athlete, such as the club’s CEO 
(Ekstrand, 2013). An athlete’s durability through a season is considered to be 
under-recognised in sport (Orchard, 2009). This is despite studies showing that 
the rate at which a team suffers injuries correlates directly with the team’s overall 
success in football (Ekstrand et al., 1983, Hagglund et al., 2013). Involving 
multiple stakeholders in the injury prevention process in the past has proven 
difficult. Coaches are often interested solely in performance and results, while 
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administration staff are often more dedicated to the economic side of sport 
(Ekstrand, 2013). However, preventing injuries in sport requires a multi-level 
approach (Bolling et al., 2019b). A study among elite athletes, coaches, and 
physiotherapists noted the need for teamwork to achieve this, highlighting that 
although sport carries an inherent injury risk, participants embraced the need for 
injury prevention (Bolling et al., 2019a).


While the requirement for a multi-level approach to injury prevention cannot be 
disputed, there is a large amount of responsibility on athletes. Choosing an 
appropriate definition of injury is a vital feature when developing ISS’s (Clarsen 
and Bahr, 2014). The most commonly recommended definition of injury is that of 
an all physical complaints nature (Fuller et al., 2006, Fuller et al., 2007, Pluim et 
al., 2009), often requiring athletes to self-report injuries through online or paper-
based questionnaires (Clarsen et al., 2014). For this reason, understanding the 
attitudes of athletes towards reporting injury is vital for the future use of this 
particular definition and to gauging how effective it is in its use. Furthermore, for 
injury prevention strategies to be effective, significant buy in from athletes is 
required. In community-based sports, such as field hockey in Ireland, much of the 
emphasis of recovery and conditioning is placed on the athlete. Clubs often do 
not have the resources or facilities to cater for such activities as part of the overall 
training regime. 


In summary, injuries are a common feature in field hockey. Injury prevention 
programmes for these particular athletes are rare, while the typical methods in 
their development may be flawed and ineffective, particularly for community-
based athletes. These programmes typically contextual factors, and often do not 
employ qualitative research methods. In particular, the athlete’s view is often 
overlooked. Consequently, the aim of this study was to investigate the attitudes 
and perceptions of male field hockey athletes, competing in the IHL, towards 
injury and injury prevention. This was completed through three main objectives: 
(1) to identify the athletes’ attitudes towards injury, reporting injuries and 
preventing injuries; (2) to determine the athletes’ understanding of injuries and 
their underlying knowledge related to them; and (3) to determine the barriers, with 
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respect to field hockey athletes, which may hinder the development and 
implementation of future injury prevention strategies.


8.3 Materials and Methods 

8.3.1 Study Design 
Interpretivism was the philosophical stance adopted for this particular study. This 
paradigm assumes that reality exists in the form of multiple individual mental 
constructions about the world which are shaped through lived experiences and 
that there is no single external reality independent of the individual (Poucher et al., 
2019). Qualitative methods were employed to explore the perceptions of field 
hockey athletes towards injury, through semi-structured interviews. Athletes were 
recruited from the IHL, the elite field hockey league in Ireland. Despite being 
amateur, the league is competed by many international athletes, with two teams 
being award spots in European competitions each year. Semi-structured 
interviews allowed for a flexible approach to data collection, while still giving the 
interviewer the ability to focus the interview on particularly important themes. 


8.3.2 Procedure 
Ethical approval for this study was obtained from a University’s Human Research 
Ethics Committee. Athletes were contacted via e-mail, with a rationale detailing 
the outline and need for the study. Once athletes agreed to an interview, informed 
consent was obtained and an interview date was scheduled. Preliminary 
information, including age and playing experience, were requested from each of 
the included athletes. This was provided via e-mail. Interviews were conducted in 
person, or via Skype in cases where the participant was located outside of the 
region of the interviewer. All interviews were recorded for the purposes of 
transcribing the data, using both a dictaphone and a free laptop-based recording 
software.


8.3.3 Participants 
All male field hockey athletes over 18 years of age and playing in the IHL during 
the 2019/2020 season were deemed to be eligible for this study. Purposive 
sampling was employed to recruit participants for interviews. It was decided to 
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invite a minimum of two players from each team to take part in the study. 
Therefore, three to four players on each team were approached (n=36). Of the 36, 
27 agreed to be interviewed from seven of the ten IHL teams. The remaining nine 
declined to be interviewed, or failed to respond to the invitation. Due to the high 
number of responses, it was determined that interviews would continue 
indefinitely until it was determined that the collected data was rich in detail (Braun 
and Clarke, 2019b). To achieve this, interviews were transcribed as soon as 
possible following completion of the interview, and transcripts were continuously 
read and re-read. The adequacy of the collected data was determined when 
interviews were undertaken with athletes of varying ages and experience across 
as many IHL teams as possible, each providing their unique accounts. This was 
achieved after 22 interviews. The five athletes who were not interviewed received 
an apology and explanation as to why the data collection process was deemed 
complete. All 22 athletes were aged between 18 and 31 years old (mean=23.0; 
SD=3.6). Each of the athletes had between 2 and 13 years of senior club-level 
playing experience (mean=6.5; SD=3.2). Twenty-one of the athletes had 
experience playing international field hockey, of which five were senior 
international athletes, twelve had experience at junior (under 21) level, and four 
had experience at youth (under 18) level.


8.3.4 Interview Guide 
An interview guide was developed to ensure that all essential topics were 
covered, and was split into five sections. Section one included a number of 
introductory questions gaining background about the athlete’s playing experience 
and their initial perceptions of injury. Section two focused on questions related to 
the athlete’s experience with injuries and how they went through the rehabilitation 
process. Section three involved questions about the resources which are available 
to athletes within the club, and what more could be done to improve player safety 
and welfare. Section four focused on the athlete’s ability to determine when they 
are injured, how and when they report injuries, as well as their relationships with 
the club’s support staff. Finally, section five aimed at discovering the athlete’s 
underlying knowledge of recovery and conditioning with respect to managing or 
preventing injuries. One pilot interview was conducted with an athlete not 
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involved with a men’s IHL team, which was not included in the analysis. This 
allowed for additional probing questions to be determined to ensure the most 
appropriate and complete answers could be obtained, i.e. questions about what 
improvements could be made at governing body level.


8.3.5 Data Analysis 
Interviews were transcribed verbatim using an online software tool (oTranscribe, 
2020). Interviews ranged from 17:56 to 55:28 minutes in duration (mean=32:56; 
SD=7:37). The qualitative analysis software NVivo was used to analyse the 
interview transcriptions (NVivo qualitative data analysis software | QSR 
International, 2020). Braun and Clarke’s principles of reflexive thematic analysis 
were used to analyse data (Braun and Clarke, 2019a). In line with Braun and 
Clarke’s principles, the lead author first familiarised himself with the data through 
reading and re-reading of the transcripts. Transcripts were then coded by 
generating succinct labels that identified important features within the dataset. 
Codes were examined and collated in an attempt to identify broader patterns of 
meaning, before being grouped together into themes, which were reviewed 
against the dates to determine whether or not they told a convincing story which 
addresses the research question. Once these themes were finalised and 
appropriate data collated for each, the themes were defined and named. The data 
were then written up into results, by narrating the themes together with data 
extracts (Braun and Clarke, 2019a).


8.3.6 Rigour and Trustworthiness 
To ensure that satisfactory methodological integrity was upheld, a set of criteria 
taken from the work of Tracy were selected (Tracy, 2010): i) worthy topic, ii) rich 
rigour, iii) credibility, iv) resonance, and v) ethics.


To ensure fidelity to the subject matter, which is the idea of gathering and 
developing findings which provide clear portrayals of the phenomenon, a “critical 
friend” was used to ensure that the primary researcher managed their 
perspective, a role which involved significant discussion regarding the processes 
of analysing data and developing themes. The “critical friend” also engaged in the 

148 Huw Rees, PhD Thesis



Athletes’ Attitudes

independent co-analysis of a pre-determined proportion of the transcripts (30%, 
n=6). This was done to ensure that the analysis of the data remained grounded in 
the subject matter, to make certain that the findings are adequately supported by 
data (Campbell et al., 2013).


To ensure that procedures of collection and analysis of data are appropriate in 
achieving the goals of the study, the second process utilised was the utility in 
achieving goals. This study consisted of investigating the personal experiences of 
field hockey athletes. These experiences were reported throughout the results 
section of this study (Smith and McGannon, 2018). This was to ensure that the 
data remained contextualised. The primary researcher and interviewer has a 
background of participating and working in field hockey activities. This developed 
a catalyst for insight, ensuring detail-rich data were collected. Furthermore, to 
give participants the opportunity to ensure the researcher understood the 
meaning and context of the conversations, as well as to allow participants to edit, 
remove, or add test as necessary, transcripts were sent back to the athletes 
following the interview. Provisional results were also sent to six of the participants 
for feedback. This acted as a means for participants to clarify their viewpoint, as 
well as to ensure that the most vital pieces of information emerge strongly 
enough.


8.4 Results 
To address the particular aims set out for this study, the data collected from 
interviews with the athletes were collated and organised into three general 
dimensions. The first of these general dimensions, examined at the level of the 
individual athlete, contained the first two higher order themes, athletes’ 
knowledge of injury may impact their wellbeing and lack of reporting hinders the 
injury-related decision making process. The second general dimension was 
examined at a club-level, and contained two more higher-order themes, injury 
prevention is a multi-level process and athletes are satisfied with available 
resources despite being limited. The third general dimension, examined at an 
environmental level, contained two final higher-order themes, the biggest 
contributors to injury are governing factors and match congestion has a significant 
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impact on field hockey athletes. These higher-order themes were developed from 
20 lower-order themes.




8.4.1 Individual Level 

8.4.1.1 Athletes’ Knowledge of Injury may Impact their Wellbeing 
The first higher-order theme examined the limited knowledge that athletes have 
on injury, and the subsequent effects that this may have on their wellbeing while 
competing in field hockey activities. There was no consensus among athletes as 
to what actually constituted an injury. Generally, they were categorised based on 
two main consequences “if [a player” can’t physically play, or can’t physically do 
something that [they would] normally be able to do” (Participant 1), or “something 
that limits [a player’s] performance to a certain extent” (Participant 15). It 
appeared common that an athlete’s determination of an injury changes as the 
athlete gets older. More experienced players tended to be more cautious with 
their definition of an injury, insisting that you can be injured but still have the 
capability to compete. Furthermore, players reflected that an injury at under 16 
level is often different to what an athlete at senior level considers to be an injury:

	 It would probably be fair to say that most people at under 16 or under 18 		
	 level don’t really understand when injuries are arising and what’s caused 	 	
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	 them. But I think from under 21 level, and obviously having a physio within 	
	 the club, you find out more about where your injuries come from. So, I’d 	 	
	 say as I’ve gotten older, I’ve definitely come to realise that it’s more 	 	
	 important to listen to people that know what they’re talking about in that 	 	
	 regard. (Participant 9)

This is as a result of limited medical resources available to field hockey athletes in 
Ireland. Oftentimes, clubs do not have a dedicated club physiotherapist available 
to them. This often leads to athletes playing while injured, perhaps when they 
require a break from competition. One athlete believes that “players wouldn’t be 
educated or wouldn’t be given the proper information on how to recover” 

(Participant 2), highlighting the potential consequences that could arise from such 
a situation. Some players are “of the mentality that if [they] had an injury, [they] 
could take a couple of painkillers” to make sure that they can get through the 
game. However, most aware of the potential issues that could arise from such a 
practice, highlighting that the old school, run it off attitude needs to change to 
fully protect players.


8.4.1.2 Lack of Reporting Hinders the Injury-Related Decision 

Making Process 
The second higher-order theme relates to the practice of athletes in reporting 
injuries to their coach, and how these practices affected the decision making 
processes related to injury. The attitudes of athletes towards reporting injuries 
varied significantly from athlete to athlete. Generally, athletes discussed trying to 
be as open as possible when communicating with their club’s coaching team:

	 I would try to be quite open with all my coaches. Obviously this varies 	 	
	 depending on how they communicate with you and how easy they make it 	
	 as well. I wouldn’t really be one to hide different injuries unless it came to 		
	 selections. I would try to be quite open with them and honest and 	 	 	
	 understanding. But there is responsibility on the coaches as well. 	 	 	
	 (Participant 8)

This openness often leads to a great deal of trust between the athlete and the 
coach that the right outcome will be achieved, an important factor in community-
based sport where there is limited access to medical and rehabilitation resources. 
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However, despite this perceived level honesty among athletes, a significant 
number of reasons why athletes will hide an injury emerged from these interviews, 
each of which carried their own important consequences. Some athletes 
discussed not reporting injuries in competitive squads as they don’t want to lose 
their place. Some senior players reported feeling they would be letting their team 
down, while some younger players did not wish to be perceived as weak by 
reporting injuries. Other athletes discussed hiding injuries before big games to 
ensure that they are selected or after recently joining a new club to ensure they 
made a good impression. Further to this, it is likely that athletes will only report 
more severe injuries to their coach, which the coach may have noticed anyway. 
Athletes reported rarely reporting more minor injuries which are unlikely to 
influence their ability to play:

	 I would probably play through a lot [of pain]. Now, fortunately I don’t really 	
	 get bothered with injuries too often. But certainly after my last summer, 	 	
	 when I started playing for my new club, I had about six or seven weeks off 	
	 where I didn’t do much. When I started playing again, my groin was quite 		
	 sore and I probably shouldn’t have been playing. But I played through it, 	 	
	 because I was the new player there. I didn’t want to pull out after two 	 	
	 weeks, you know? (Participant 14)

However, this hesitation to report injuries is seldom as a result of direct pressure 
placed on them by their coach, or other teammates. Moreover, athletes put this 
down to their naivety towards injury, as well as their own personal desire to play. 
In fact, athletes had no qualms with the approachability of their coach, with most 
believing that “the coach is very accessible, very easy to talk to” (Participant 6). 
When athletes are open with their coach about injury, they are often very 
understanding, and will generally contribute to the player’s return to play through 
advice. Ultimately though, the final decision falls to the player. Coaches are 
generally content with following the assurances of the player, but that “if it does 
get worse, it’s up to [them] to say to take a game off” (Participant 5).
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8.4.2 Club Level 

8.4.2.1 Injury Prevention is a Multi-Level Process 
The third higher-order theme examined how it is important there is a shared 
contribution to injury prevention among key stakeholders, including from the club 
themselves, the coach, and the athlete. Excessive workload, which had many 
identified contributing factors, was considered to be the most significant risk 
factor to injury among athletes:

	 I’d say load management is a big one. I know myself, I feel it in my body. If 	
	 I feel like I’ve played a lot of games, or trainings, or something like that in a 	
	 few days, after a while I feel like something will get hurt. Trying to make 	 	
	 sure that a niggle doesn’t turn into an injury. So, I think people just get that 	
	 burnout. (Participant 13)

A number of other risk factors such as a lack of physical conditioning among 
athletes, poor preparation in terms of nutrition quality, hydration and training, 
recovery post game and the sport’s unique playing position were all considered to 
contribute to an athlete’s injury risk. Contact with the stick, ball, or another player 
was deemed an important risk factor to injury by a number of players. However, 
pain resulting from contact was not considered to be an injury by some athletes. 
The biggest contributor to managing the workload that athletes are exposed to 
comes from the coaching staff. Significant numbers of double weekends (where 
athletes play a match on a Saturday and on a Sunday), as well as the demanding 
nature of field hockey on youth athletes, resulted in athletes highlighting the 
necessity for coaches to be comfortable managing a team’s training load week to 
week. In times where workload cannot be managed through the altering of 
training sessions, coaches are generally good for “giving [players] a bit of a break 
from training” (Participant 12). Indeed, coaches take much of the responsibility of 
managing workload. However, other injury prevention strategies are the 
responsibility of the individual players:

	 When it comes to warming up, cooling down, and other things like that, it 		
	 wouldn’t necessarily come from the coaches. It can come from the 	 	
	 coaches sometimes, especially at international stages or in 	 	 	 	
	 international teams. In the club set up though, it would be more player 	 	
	 driven. (Participant 17)
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Much of an athlete’s knowledge and understanding of injury and injury prevention 
comes from their involvement in representative teams at regional and international 
level. Furthermore, most athletes admitted that the uptake of prevention 
strategies among their teammates was quite poor, acknowledging the need for 
coaching staff to apply more pressure in this regard.


8.4.2.2 Athletes are Satisfied with Available Resources Despite 

Being Limited 
The fourth higher-order theme examined the perhaps surprising satisfaction of 
athletes to the resources offered by their clubs, despite the significant limitations 
present. Field hockey clubs in Ireland are significantly under-resourced. The main 
contributing factor to this is the club’s finances:

	 Hockey in Ireland isn’t at a level where they can cover [medical] expenses. 	
	 Maybe if you play abroad, but no it was all private for me [when I was 	 	
	 injured]. (Participant 9)

In terms of facilities, all athletes felt assured that they did have access to a 
physiotherapist if they required one due to an injury. However, this was seldom 
through a professional employed by the club. In some clubs, this is a player “in 
the team who doubles up as the team physio” (Participant 3). In other clubs, 
athletes can avail of a private physiotherapist at no personal cost:

	 The club tends to help with your physio costs. I think it might be a full 	 	
	 rehabilitation cost, because we can claim on the club’s insurance. 	 	 	
	 (Participant 22)

Few of the clubs in Ireland offer gym or strength and conditioning facilities, while 
none offered more specialised resources such as nutritionists and psychologists. 
It was a common belief among athletes that, at a minimum, clubs should invest to 
ensure that there is a fully qualified, team physiotherapist on site to treat players 
that incur injuries. While this was the most frequently reported, others believed 
that a strength and conditioning coach may be more beneficial because “they 
would be good in terms of getting the right warmups in and the right intensity in 
training” (Participant 11). Having the ability to implement a sport-specific 
strengthening programme would significantly increase the athlete’s chances of 
preventing injuries in the first place, according to some athletes. Other potential 
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resources that could be implemented by clubs included the use of GPS units to 
track training load, monitoring softwares that would track essential information 
such as athlete’s sleep habits, psychologists and nutritionists. However, it was 
also acknowledged that these would be a luxury, and it would be unrealistic to 
expect such a shift in the near future. Despite club’s significant limitations in 
providing these types of supports for their athletes, players were generally happy 
with the situation, highlighting that this is just the way it is:

	 We’ve all been around for long enough that we know that hockey is just a 		
	 coach, a manager and a physio. We’re very happy with what we have. The 	
	 team we have here is very much player-driven. (Participant 9)

Further to this, the lack of rehabilitation and medical facilities within a club, leads 
many athletes to the decision to self-manage injuries where possible. Availing of 
private physiotherapy or medical consultations may have an economic burden to 
individual athletes. In such scenarios, athletes may find it necessary to take risks 
with their physical health:

	 I’ve definitely had those injuries where it’s been in between. Where it’s 	 	
	 been like it could get very bad. Sometimes it doesn’t and it just goes away 	
	 and you’re fine. But then other times you’ve played or trained and then by 	
	 the end of it, you’ve realised it was too late and next thing you’re sitting out 
	 for another match. (Participant 5)


8.4.3 Environmental Level 

8.4.3.1 The Biggest Contributors to Injury are Governing Factors 
Many of the factors that contribute to injuries in field hockey athletes are 
uncontrollable by the individual athlete or even their coach. Instead, they are 
environmental factors, caused by the general nature of field hockey, or through 
the national governing body. This formed the basis for the fifth higher-order 
theme. In fact, athletes highlighted a number of rules which they believe are 
counter-productive and actually place athletes at further risk of injury:

	 There was one time I was playing a match, where I was wearing green 	 	
	 knee pads [while defending a penalty corner]. We were wearing white short 
	 and white socks. The green pads were fine with the green kit, but [the 	 	
	 umpire] decided they weren’t OK with the white kit and made me take 	 	
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	 them off. It was just completely unnecessary for him to do that. (Participant 
	 20)

Limiting the size of the playing squad to 18 players during the two-day end of 
season play off tournament was also considered to be an unnecessary rule, with 
athletes believing teams “should definitely be allowed to bring people in in case of 
an injury on the first day” (Participant 7). On the other hand, some athletes 
believed that it should be mandatory for clubs to ensure that there is a 
physiotherapist present at matches, in case of injury, although they 
acknowledged that this would be challenging because of economic factors. The 
schedule of the season, despite having improved in recent years, remains a 
significant burden to athletes. While the vast majority described the winter break 
as being essential, they did mention the significant fixture congestion that it 
caused in the latter stages of the season. Furthermore, the benefits of the winter 
break were significantly reduced as a result of the continuation of provincial cup 
competitions through it. Although one athlete believed the winter break is too 
long, most believe that it should be extended further to ensure that there is no 
clash between the indoor and outdoor seasons. The need to further improve the 
domestic calendar in field hockey in Ireland is exemplified as a result of the 
financial pressures that most clubs are under. This lack of finances restricts the 
resources and supports that they can offer their athletes. In fact, one athlete 
worryingly stated that “there’s no real budget for actual player welfare” 
(Participant 3). However, some athletes highlighted that clubs need to be more 
creative in their pursuit of improved player welfare. One athlete came up with one 
potential solution to his club’s limited resources:

	 Maybe they should be reaching out to the universities in the area and 	 	
	 maybe trying to establish some kind of relationship whereby masters 	 	
	 students or people who want experience in that field can actually attend 	 	
	 and get their expenses paid. I’m not sure whether clubs would have 	 	
	 enough to actually pay them, but it is one possible option. (Participant 11)
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8.4.3.2 Match Congestion Has a Significant Impact on Field 

Hockey Athletes 
Fixture congestion, the scheduling of numerous matches over a relatively short 
period of time, is a common feature in field hockey, both at domestic and at 
international level. This formed the basis of the sixth and final theme. Athletes 
regularly cited the fact that they are regularly exposed to double weekends in field 
hockey, an occasion where they are scheduled to play two matches over the 
space of a weekend, often one on the Saturday and one on the Sunday. These 
double weekends are extremely demanding on athletes, and often require 
extensive recovery and training modification to avoid injury:

	 I think the calendar is a big one. Trying to manage that people aren’t 	 	
	 playing a silly amount of matches all at once. I think sometimes we get to a 
	 stage in the season where the calendar isn’t planned well enough for the 	 	
	 amount of games we have to play. Teams end up having a lot of double 	 	
	 header weekends and playing five or six matches within a month. It’s not 		
	 the best for player welfare. (Participant 13)

Ironically, the winter break, brought in to ensure athletes acquired adequate 
recovery time through the season, was considered to be the cause of this 
particular issue. The majority of the reported backlog of matches occurred 
towards the end of the season, after the winter break had taken place. While 
athletes are “pro having the winter break”, the national governing bodies “need to 
look at the schedule to ensure that [players] don’t end up having to play so many 
matches over a small amount of weekends” (Participant 17). Youth athletes are 
considered to be one of the cohorts hit hardest by fixture congestion. The all-
Ireland school’s competition was considered to be a major contributing factor to 
this, particularly for players “who are quite pivotal players in the team and don’t 
get subbed off” (Participant 4). This particular tournament takes place over three 
days, and brings together the eight best school teams across the tournament. 
Teams who make the final will play five matches across the space of the three 
days. Furthermore, these younger athletes will have other commitments, such as 
school and examinations. This often leads to players, who will often play for 
multiple teams, having to drop a team when in an examination year. All but one of 
the players who were interviewed were either playing representative hockey or 
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had played representative hockey in their career. This adds significant burden on 
athletes, as competing for these teams is in conjunction with their other 
commitments, such as school and club. Many field hockey players will often also 
compete in the indoor hockey league, a tournament which runs from November 
to February, during the winter break:

	 I play a lot of indoor, so I’m on the go from September all the way through 	
	 until May. A lot of us don’t get the full benefit of the winter break in this 	 	
	 regard. (Participant 9)


8.5 Discussion 
The main aims of this study were a) to identify the athletes’ attitudes towards 
injury, reporting injuries, and preventing injuries; b) to determine the athletes’ 
knowledge and understanding of injuries; and c) to determine the barriers, with 
respect to field hockey athletes, which may hinder the development and 
implementation of future injury prevention strategies. In addressing these aims, 
three general dimensions were developed: individual level, club level, and 
environmental level. At an individual level, it was discussed how the athlete’s 
knowledge of injury and attitudes towards them can impact upon their own safety 
and wellbeing, as well as their responsibility to their teammates and coaches. The 
second general dimension at a club level investigated how clubs are quite limited 
in what they can provide for athletes. Despite this, athletes are satisfied and 
accepting of what the clubs provide, acknowledging that they can’t give more. 
The final general dimension, at an environmental level, examined how many 
factors that despite the shortcomings from the first two general dimensions, many 
of the factors that contribute to injury in field hockey athletes in Ireland are often 
uncontrollable by both the individual athlete and the club.


Oftentimes, the decisions made by the athlete’s themselves have a significant 
impact on their own safety and wellbeing while playing. While this may be 
perceived as necessary by some athletes, coaches and other stakeholders, 
protecting players from injury has a major influence over the performance of a 
team (Hagglund et al., 2013), as well as the obvious responsibility to athlete 
safety. Interestingly, athletes classified injuries as two different occurrences: those 
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that limit their performance, which is similar to any physical complaint, and those 
that cause time-loss. Athletes who only consider injuries to be those that prevent 
them from playing, may portray a naivety that places them at risk of exacerbating 
or causing further or subsequent injury when, perhaps carelessly, playing through 
pain. This is further exemplified by failing to report such occurrences to the 
coaching staff, a common occurrence of minor injuries among athletes. Although 
some athletes will discuss their injuries openly with members of the coaching 
staff, they are reticent in certain circumstances. Critically, athletes considered an 
important match to be a time where they are more likely to hide an injury, 
particularly among senior players. This is rather a catch-22 situation, as in such 
circumstances a team is likely to require athletes to perform at the top of their 
ability. Injured athletes are unlikely to be in a position to achieve this level of 
performance. By hiding such injuries, athletes are limiting a coach’s ability to 
make decisions regarding squad selection. It is often considered that the decision 
making process surrounding injuries should exclude the athlete themselves, as 
they are likely to hide injuries to ensure that they can play at all costs (White et al., 
2016). Such a naive attitude towards the consequences of injury is likely to 
negatively impact upon future success in preventing injuries. However, the limited 
resources available to athletes, such as a dedicated team physiotherapist or 
medical doctor, may further contribute to this, and the presence of such may 
result in increased honesty of athletes.


While these decisions made by the individual athletes will have a significant 
impact on their own safety, they may also impact upon the safety of their 
teammates. Indeed, many field hockey athletes in Ireland believe an injury to 
cause them to miss time from sport. However, a significant proportion believe 
injuries to be performance limiting. In this respect, it is possible to play while still 
being considered injured. However, this in itself places additional burden on their 
teammates. By definition, playing while injured will result in athletes being unable 
to play to the best of their ability. While there is some debate about how certain 
athletes, particularly those who are more important to the team through ability, 
may play through injury (Hodgson et al., 2007), for some athletes this could be 
perceived as a selfish act. Furthermore, should that injury become exacerbated in 
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the course of the match, and require that athlete to miss time, their teammates 
will be exposed to even greater risk. Globally, match day squads in field hockey 
are restricted to 18 players. While “rolling substitutions” are permitted, thus 
meaning that no athlete must play the full game, reducing the available playing 
squad to 17 players will significantly increase other athlete’s exposure time 
(Stovitz and Shrier, 2012b). By increasing teammates’ risk of sustaining an injury, 
athletes are putting the performance of their team in jeopardy (Hagglund et al., 
2013). This is a challenging and complex attitude with respect to injury 
prevention. It is unlikely that such considerations are made by the athlete when 
they decide to play. However, in doing so, they are risking the safety of 
themselves and their teammates, and the performance of the team. Changing 
behaviour is a challenging process (Verhagen, 2012). If injury prevention is to be 
successful in the future, prevention strategies must incorporate tools to change 
the behaviours of athletes (Newton et al., 2013).


For the implementation of injury prevention strategies, as well as return to play of 
athletes to be successful, input is required from multiple key stakeholders within 
the club (Verhagen et al., 2010, Ardern et al., 2016). These stakeholders include, 
but are not limited to, the athlete themselves, the coach and members of the 
team’s background staff such as physiotherapist, medical doctor and strength 
and conditioning coach. However, in field hockey, these particularly resources 
and supports for field hockey athletes are severely lacking. Few teams provide 
athletes with the stakeholders that could effectively implementing these 
prevention interventions. Thus, much of the burden of injury prevention is placed 
on the individual athletes. In soccer, evidence-based injury prevention strategies 
have proved unsuccessful (Bahr et al., 2015). This has been found to be 
particularly problematic in amateur, community-based players (Gebert et al., 
2019). In Ireland, field hockey is an amateur sport. Placing more of the burden of 
injury prevention on athletes is likely to result in compliance issues. Players have 
other commitments, such as school, college, or work. Finding the necessary time 
for the commitment needed to such programmes is likely to be a struggle. The 
limited access to physiotherapy services, as well as strength and conditioning 
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and gym facilities will only exacerbate this problem. This is likely to be a major 
barrier when implementing future injury prevention strategies.


Although there are shortcomings from both the individual athletes and the clubs in 
the decision making processes with respect to injury and injury prevention, many 
of the contributing factors to injury and barriers to preventing injury in field hockey 
cannot be controlled by the athlete. For example, financial restrictions in clubs, 
and the subsequent lack of resources which are available to athletes such as 
physiotherapy and strength and conditioning services, are likely to hinder their 
ability to prevent and manage injuries. This includes the management of 
workload, an important method which requires a shared responsibility (Coles, 
2018). A lack of specialised staff places the majority of this burden on coaches. 
While athletes were generally satisfied with the contribution of their coaches in 
managing their workload, coaches often lack the knowledge to successfully do 
this (Soomro et al., 2018). Indeed, it would be unfair to lay this blame with the 
coaches, given they also have other commitments and are employed only on a 
part-time basis in Ireland. Due to the limitations at club level, further development 
of the game at the level of the National Governing Body (NGB) is required. Fixture 
congestion was considered to be a major contributing factor to injury in field 
hockey. This, along with the subsequent fatigue caused by the congestion, 
increases an athletes chance of sustaining an injury (Bengtsson et al., 2013). The 
domestic calendar, as well as once-off annual tournaments such as the all-Ireland 
schools tournament, have been highlighted as particularly burdensome by the 
players. Although rest days have been shown to effectively reduce an athletes 
injury risk (Orlando et al., 2011), double weekends remain a common feature in 
field hockey in Ireland. Furthermore, no NGB-led ISS exists for field hockey in 
Ireland. The existence of such systems has allowed significant research to be 
undertaken, aiming at reducing or preventing injury in other sports (Dick et al., 
2007a, Ekstrand et al., 2011, O'Malley et al., 2017). The development of such a 
system may improve the welfare of athletes in the long-term, through evidence-
based practice.
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8.5.1 Strengths and Limitations 
Very few studies have employed qualitative methods to investigate the attitudes 
and beliefs of athletes towards injury and injury prevention in sport. In fact, this is 
the first study of its kind to investigate these attitudes in field hockey athletes. 
Naturally, sport carries the inherent risk of injury. For this reason, injury prevention 
research is of upmost importance to all involved. Despite this, many prevention 
strategies have failed in being successfully implemented in real-life practice. This 
investigation into the contextual aspects of sporting injury may assist in the future 
success of injury prevention strategies targeting field hockey athletes, particularly 
in community-based sports athletes. This study provides details, for the first time, 
on the athletes’ perceptions of injury and injury prevention methods in field 
hockey, as well as indicating potential barriers that may render the 
implementation of prevention strategies as difficult.


Although this is the first study of its kind to investigate contextual issues related 
to injury in field hockey athletes, the results should be interpreted with a number 
of limitations in mind. First of all, purposive sampling was used for the recruitment 
of athletes to this study. While this was used to ensure a range of athletes from 
numerous different teams with varying levels of experience were recruited, 
randomly recruiting a number of athletes may have provided a greater range in 
results and further data saturation. Secondly, this study was undertaken in field 
hockey athletes playing in the IHL. Thus, all athletes were amateur, community-
based players. This may make the generalisation of the results difficult to 
professional athletes. Despite this, the results may still be relevant for many sub-
elite athletes.


8.5.2 Implications 
There are a number of practical implications and future research opportunities 
stemming from this study. First of all, this study highlighted some interesting 
attitudes from athletes. It may be beneficial for educational sessions to be run 
within the clubs for athletes, providing some information and real-life data 
regarding injury and the benefits of injury prevention in sport. This may increase 
athlete’s awareness of injury, as well improve their compliance with reporting all 
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injury occurrences. Although injury prevention should arguably be driven by the 
club, educating athletes may prove beneficial given the lack of resources 
available to them. It may also be possible for this to be completed through e-
learning modules, where athletes can learn the basic elements of injury 
prevention.


At a club level, it is hugely important for athletes that more investment is given to 
infrastructure which will assist with injury prevention. At a minimum, this should 
provide athletes with physiotherapy service, but facilities such as access to a gym 
and a strength and conditioning coach would have a significant benefit to 
athletes. 


The majority of the recommendations from this study come with respect to the 
national governing body. It was mentioned by multiple athletes across the 
interview process and would be of benefit with respect to the safety of athletes 
for there to be a restructure of the domestic calendar. There remains significant 
fixture congestion, particularly after the winter break. One possibility would be for 
the NGB to set up a focus group of players to contribute to a restructure of the 
calendar, to ensure that athletes voices are heard in such a vital factor. 
Furthermore, while limited research has been undertaken to investigate potential 
injury prevention programmes in field hockey, it would be of benefit to both clubs 
and athletes for the NGB to develop general injury prevention guidelines for 
athletes and clubs to follow. To improve the research output in the sport, 
developing an NGB-led ISS, where injuries sustained by athletes could be 
collected, should be of upmost importance. This would help to contribute to the 
growing body of research. 


With respect to future research, given the emphasis placed on the NGB in 
preventing injuries by athletes, it would be beneficial for a study, similar to this 
one, to be undertaken with stakeholders from the NGB to provide further insights.
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8.5.3 Conclusions 
In conclusion, the aim of this study was to investigate the attitudes and 
understanding of field hockey athletes to injury, injury reporting and injury 
prevention. To date, no study has investigated the attitudes of field hockey 
athletes, making this study the first of its kind. Six-higher order themes were 
identified during the analysis process of this study, representing some key beliefs 
of these attitudes. In general, athletes have varying attitudes towards injury, with 
some displaying greater understanding than others. As a whole, the reporting of 
injury should be improved to ensure coaches are aware of all occurrences of pain 
with athletes. However, the supports available to athletes within the clubs 
generally make this reporting difficult, as they do not have the necessary 
professionals to assist. Most of the barriers to injury prevention, as well as the 
most significant contributors to injury are uncontrollable by both the athlete and 
the club, coming from the environmental level, including the NGB.  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Discussion

9.1 Overall Summary of Findings 
The overall aim of this thesis was to investigate the injury problem in male field 
hockey players in the IHL, a cohort of athletes who are typically under-
represented in the literature. Figure 9.1 provides a recap of the different stages of 
this thesis prior to summarising the outlined results.




 


As explained in Chapter One (Introduction), this injury problem is considerably 
more complex than simply investigating the injury count data associated with a 
sport. It involves understanding the contextual factors which may contribute to 
athletes sustaining particular injuries, as well as the implementation context of a 
prevention strategy. In 1992, van Mechelen developed the sequence of 
prevention, a four stage model aimed at developing, implementing, and assessing 
the efficacy of an injury prevention programme in sport (van Mechelen et al., 
1992). Although interpretations of this model have not expanded to encompass 
an understanding of the contextual factors related to sports injury, further models 
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based upon the sequence of prevention have highlighted the need for this (Finch, 
2006, Bolling et al., 2018). Throughout the six research chapters of this thesis, a 
detailed investigation of the injury problem in male field hockey athletes playing in 
the IHL, the top, yet amateur field hockey league in Ireland was undertaken. This 
was conducted through three main phases, each aiming to fulfil the first step of 
the sequence of prevention (Figure 9.2)

 


Initially, this thesis endeavoured to determine what research had already been 
undertaken on this particular topic. This was conducted through a systematic 
review of the available literature. Although the sequence of prevention model 
focuses on the processes required to develop injury prevention strategies, a 
determination of what was already known about the epidemiology of injury was 
required. This was beneficial with respect to guiding the direction that this thesis 
was to take by determining the research gaps which were required to be filled. 
Despite being an Olympic sport, with a significant following and participation 
base worldwide, studies in male athletes were clearly lacking. In total, only eight 
studies were included in the systematic review in Chapter Three (Systematic 
Review). Furthermore, the eight included studies had a relatively high risk of bias, 
with a median score of just 6.5 from a possible ten on the employed risk of bias 
tool. This was a particularly worrying trend, highlighting the need for good quality 
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epidemiological studies of injury to be conducted in this cohort. While the 
practical applicability of non-domain based risk of bias tools has been called into 
question in recent times (Büttner et al., 2019a, Büttner et al., 2019b), the risk of 
bias evaluation conducted in the review did provide insight into the flaws of 
previous studies, thus assisting in the development of a robust methodology for 
the longitudinal studies conducted in this thesis. The lack of quality of these 
studies, coupled with the fact that there remains no consensus statement with 
recommendations for the methodologies of surveillance studies specific to field 
hockey, resulted in a large range in reported incidences of injury (4.5-52.6/1000h). 
As such, publication of a consensus statement, recommending the 
methodologies and reporting of injury data specific to field hockey, would likely be 
a good addition to improve the research output in this topic. The methodologies 
and consensus from other sports (Fuller et al., 2006, Fuller et al., 2007, Pluim et 
al., 2009), as well as from the IOC (Bahr et al., 2020) are useful guides. Such a 
statement should ensure that methodologies of future epidemiological studies of 
injury in field hockey are consistent in their use of injury definition, they express 
exposure as a measure of the number of injuries per unit time with 95% 
confidence intervals, and express the severity of injury as the number of days 
where the athlete is suffering from injury-related symptoms, rather than using a 
time-loss foundation. This allows for injury burden to be easily measured and 
reported. In the development of the epidemiology chapters this thesis, the 
STROBE guidelines (von Elm et al., 2014) were consulted and followed, to ensure 
good quality control. These guidelines should be used in future studies, as well as 
forming the foundation in future recommendations set out in consensus 
statements.


Secondly, this thesis undertook to begin to answer the first step of the sequence 
of prevention. To quote van Mechelen, the first step of the sequence of prevention 
is to “establish the extent of the problem” (van Mechelen et al., 1992). To date, 
this has been undertaken through quantitative “count” data, predominantly in 
longitudinal studies of injury. According to this model, the first characteristic to be 
investigated is the incidence of injury in the sport. Following highlighting the gaps 
and flaws of prior studies in Chapter Three (Systematic Review), a two-year 
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epidemiological study of injury in field hockey athletes was conducted. This 
provided a unique contribution to injury prevention in literature through its long-
term follow up period (two full IHL seasons), recruitment of club athletes rather 
than international athletes competing in a tournament setting, and specifically 
investigating injuries in male athletes. For reference, this chapter would have 
achieved a score of nine from a possible ten, had it been included in the 
systematic review and exposed to the risk of bias tool in this study. This would 
have been higher score than any of the included studies. A holistic injury 
definition is required to capture injuries from a player’s perspective. This should 
be supplemented by medical attention and time-loss consequences. In total, 9.4 
physical complaints were identified per 1000h in athletes. Those requiring medical 
attention from a healthcare professional occurred at a rate of 6.6/1000h and those 
requiring time-loss from field hockey related activities at a rate of 4.0/1000h. 
Injuries incurred during matches occurred at a rate almost ten times that of 
training injuries (41.2/1000h vs 4.2/1000h). Indeed, injuries to the hamstring and 
knee were the most frequently observed, although they tended to have relatively 
mild severities. Similarly, although muscle strains and localised pain injuries were 
the most frequently reported types, they tended to be relatively less severe than 
other injuries. This prompted two further longitudinal studies of injury in Chapter 
Five (Transient Injury) and Chapter Six (Injury Burden), to investigate further the 
second important characteristic of stage one according to the sequence of 
prevention: injury severity. The first of these investigated the differences in 
characteristics between transient (injury symptoms for less than seven days) and 
substantial (injury symptoms for seven days or greater) injuries. This particular 
means of reporting injury offers a new perspective which may be of benefit and 
meaning for coaches, and other professionals who care more about the impact 
that injuries have on the squad, than simply epidemiological incidence statistics. 
A higher proportion (54%) of injuries had a severity of less than seven days. 
Interestingly, while muscle strains tended to occur frequently as both transient 
and substantial injuries, injuries to the lower back occurred more as transient 
injuries, while injuries to the hamstring tended to be substantial. While injuries 
such as muscle strains or ligaments sprains often have clear inciting events with 
substantial time-loss and a clear timeline for recovery, rehabilitation and return to 

169 Huw Rees, PhD Thesis



Discussion

play, low grade transient injuries also appear to have a significant impact on 
players and their team. Transient injuries tend to be incurred through different 
mechanisms to substantial injuries. However, they have a similar impact on 
performance, competition readiness, and resilience to play in a congested fixture 
schedule. The second such study expanded on this, by examining the burden 
that different types of injury have on field hockey squads. Over the course of the 
two-season study period, athletes suffered from injury symptoms for a total of 
121 days per 1000h. Further to this, they can expect to miss 61.4 days/1000h as 
a result of injury. Although time-loss only reflects half of the burden experienced 
by players across the two seasons, it may be argued that injuries that result in 
time-loss from sport are already more burdensome than those that do not. For 
example, according to this interpretation of injury, a contusion may result in an 
athlete having injury-related symptoms for five days. Similarly, a muscle strain 
could have the same severity (five days). However, for the muscle strain injury, 
those five days could include a period of time-loss from sport, causing additional 
burden to the athlete and team. This may be a limitation of reporting burden in 
such a manner, as it does not take into account the relevant consequence of the 
injury. Based on their overall burden to a team, by combining the injuries 
incidence with its severity, future injury prevention strategies should prioritise 
injuries to the hamstring, knee, and hip/groin. This was highlighted throughout the 
three longitudinal chapters presented here. 


Although the sequence of prevention (van Mechelen et al., 1992) did not 
specifically mention investigating contextual factors, it did lay the foundation for 
two subsequent models which did (Finch, 2006, Bolling et al., 2018). In 2006, 
Finch highlighted the need to understand the implementation context of 
prevention strategies. However, Bolling’s et al. revisit to the sequence of 
prevention highlighted the importance of investigating contextual factors related 
to sustaining injuries. There are multiple important stakeholders with respect to 
sustaining and preventing injuries in sport (Verhagen and Bolling, 2018). The 
behaviour exhibited by such stakeholders is pivotal (Verhagen et al., 2010). Such 
behaviour could have both positive or negative influences on injury prevention. 
For example, a coach who continuously pressures important players to play 
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despite being injured is putting the athlete at risk. They will likely have poor 
attitudes towards injury prevention. As such, it is important that these behaviours 
are investigated to outline potential methods of highlighting positive behaviour 
and changing negative behaviour. As a result of the amateur nature of field 
hockey in Ireland, these stakeholders are usually limited to coaches and athletes. 
Therefore, it is important to investigate their potential contribution to athletes 
sustaining injuries, how they prevent injuries, and potential barriers to injury 
prevention. Generally speaking, field hockey coaches had a positive attitude 
towards injury and injury prevention, in that they believe the safety and welfare of 
the player is most important. However, while they were aware of the benefits of 
prevention strategies, they often lacked the skills and knowledge to implement 
them. They did, however, believe that athletes attitudes and understanding of 
injury needs to improve. This particular point was consistent with the investigation 
of athletes’ attitudes. Athletes will often hide injuries, particularly those which are 
more minor, from their coaches. This was done for various reasons, outlined in 
Chapter Eight (Athletes’ Attitudes). This severely limited any ability that the coach 
had in assisting athletes in managing and preventing injuries. However, the lack of 
resources available to athletes within the club did make the reporting and 
management of injuries more difficult. Interestingly, both coaches and athletes 
believed that the major barriers to injury prevention were environmental and out of 
their control. The biggest of these was considered to be fixture congestion, 
causing high volume competitive exposure in a concentrated timeframe. This was 
consistently reported to be due to the scheduling of the domestic calendar by the 
national governing body. Figure 9.3 outlines the contributions made by this thesis 
to the literary knowledge base.


9.2 Strengths and Limitations 
This thesis carried a number of strengths which solidify the research outputs from 
it. Importantly, this is the first holistic approach to injury in field hockey athletes, 
including both quantitative and qualitative research approaches in an attempt to 
better inform future injury prevention strategies. The sequence of prevention, 
developed by van Mechelen highlights the necessity to identify the incidence and 
severity of injuries in a sport (van Mechelen et al., 1992). Further models, using 
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the sequence of prevention as their foundation, further discuss the need to 
understand the context in which injuries are sustained (Bolling et al., 2018), as 
well as the implementation context of prevention interventions (Finch, 2006). 





To achieve the full benefits of this particular model, a method of data collection 
involving the self-reporting of injury data from athletes was employed. This 
allowed the use of an all-inclusive any physical complaint injury definition to be 
utilised. In doing so, all possible occurrences could be included for analysis. A 
further advantage of this particular is the ability to subsequently sub-classify 
injuries based upon their requirement of attention from a medical professional or 
time-loss from field hockey related activities. Use of an all physical complaint 
injury definition is recommended in numerous consensus statements in other 
team sports, including soccer (Fuller et al., 2006) and rugby union (Fuller et al., 
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2007). A further strength of this thesis, is the fact that each of the research 
chapters (Chapter Three (Systematic Review) to Chapter Eight (Athletes’ 
Attitudes)) are the first studies of their kind in male field hockey athletes. In fact, to 
date, no studies have investigated the burden of injury, or the contextual factors 
related to injury in any cohort of field hockey athletes. This added to both the 
novelty of this thesis, but also to the eventual growing base of literature related to 
injury in field hockey. Furthermore, this is the first comprehensive investigation 
and contribution to injury prevention in amateur, community-based field hockey 
athletes. Community-based athletes are often neglected in injury prevention 
research, and are often among the most challenging cohorts to successfully 
implement strategies with (Gebert et al., 2019). This highlighted the need for 
Chapter Seven (Coaches’ Attitudes) and Chapter Eight (Athletes’ Attitudes) of this 
thesis, where the contextual factors related to injury were investigated.


While this thesis displayed a number of significant strengths, naturally, there are 
limitations which must be taken into consideration when interpreting its results. 
First of all, the reliability of using an all physical complaints definition has often 
been questioned. While mentioned above as a strength, given its ability to ensure 
all injury incidents are captured, some authors have questioned whether all such 
incidents are really injuries (Orchard and Hoskins, 2007). For example, delayed-
onset muscle soreness which is frequently felt by athletes following competitive 
play, would be an occurrence of play. However, few medical professionals would 
consider this to be a classification of an injury. To ensure this did not become an 
issue during the study period, it was ensured that all coaches, athletes, and other 
relevant personnel were aware of what constituted an injury for this thesis: “Any 
physical complaint sustained by a player that results from a field hockey match or 
field hockey training, irrespective of the need for medical attention or time-loss 
from field hockey-related activities”. Further to this, the fact that self-reported 
data was required to ensure this definition could be used raised its own 
limitations. While every effort was made to ensure that all injuries were collected, 
through two methods of data collection, it cannot be guaranteed that the total 
number of observed injuries was not under-reported. Secondly, the cohort of 
athletes recruited for this thesis were amateur athletes. This may make it difficult 
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for the results to be generalised for professional athletes in other countries. 
However, given the characteristics of this population, thesis results will likely be 
valid for other amateur field hockey athletes, as well as student athletes in other 
countries. One of the biggest challenges in developing the methodology for this 
chapter was the lack of a consensus statement for epidemiological studies of 
injury in field hockey. The ISS, and subsequent longitudinal studies, were 
developed using the best judgement of the principle investigator and supervisors, 
as well as from recommendations to use consensus statements from other team 
sports (Barboza et al., 2018). A further challenge was the lack of dedicated 
medical personnel within the clubs. Although all athletes had access to a 
physiotherapist within their club, most of these were players who undertook a 
dual role. This may have further impacted the compliance of athletes to report 
injuries. Finally, as a result of having a method of data collection which involved 
the self-reporting of data by individual athletes, many injuries were missing a 
definitive diagnosis upon being reported. While some diagnoses were accepted 
from the athletes themselves, such as lacerations and contusions, others which 
would require specialised training to ensure a reliable diagnosis, such as muscle 
strains and ligament sprains, were classified as “pain”.


9.3 Implications 
The primary goal of research should be to improve the real-life practice for which 
it was undertaken (Finch, 2006). This was the main reason for Caroline Finch 
developing the TRIPP model in 2006, expanding on the foundational sequence of 
prevention (van Mechelen et al., 1992) to investigate the implementation context 
of an injury prevention strategy. Such prevention strategies have been difficult to 
implement in the past. For example, hamstring injuries have frequently been 
observed in soccer (Ekstrand et al., 2011). As such, prevention strategies have 
been developed and tested in a bid to reduce this incidence (Al Attar et al., 2017). 
Despite this, hamstring injuries have actually increased in incidence, highlighting 
the limitations in current implementation strategies (Ekstrand et al., 2016). Further 
difficulties are likely to arise in field hockey, due to its predominantly amateur 
nature around the globe (Gebert et al., 2019). For this reason, this section aims to 
highlight the contributions to practice that this research can have, as well as 
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making recommendations on future improvements to the practice of some key 
stakeholders.


9.3.1 Contribution to Future Surveillance Studies 
One major implication of this thesis is its contribution to future injury surveillance 
studies in field hockey. Although this has made a significant contribution to the 
injury prevention literature in field hockey, more epidemiological studies are 
required in the sport before prevention strategies can be successfully developed, 
implemented, and assessed. Additional studies will provide further data, 
investigating injury incidence and severity in more cohorts of athletes. It is 
important that such studies display a satisfactory level of repeatability to ensure 
that results can be compared and contrasted. Recently, an all encompassing 
consensus statement was published by a task-force of the IOC for such studies 
(Bahr et al., 2020). This contributed significantly to epidemiological studies of 
injury, bidding to ensure consistent methodologies not only within sports, but also 
between sports. Furthermore, the authors called for further consensus statements 
for individual sports to be published, using the IOC statement as a template. 
Developing such a consensus statement for field hockey is an important step in 
ensuring consistent methodologies among studies, thus more successfully 
informing future prevention interventions. In the development of this thesis, 
significant time and effort went into the creation of the ISS used for the 
epidemiological studies of injury. In doing so, the consensus statement which had 
previously been developed for soccer (Fuller et al., 2006) was used, as 
recommended by a recent systematic review (Barboza et al., 2018). Until such a 
time that a consensus statement exists for epidemiological studies of injury in 
field hockey, studies could use the system set out in this thesis. Furthermore, the 
methodology and knowledge generated in this thesis could contribute to any 
future consensus statement.


9.3.2 Contribution to Any Physical Complaint as an Injury 

Definition 
This thesis has also positively contributed to the use of any physical complaint as 
an injury definition. Generally, it has been accepted that any physical complaint is 
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the overall definition of injury. The subsequent requirement for medical attention 
and/or time-loss after suffering an injury are considered to be consequences of 
the injury. This particular method of defining injury is recommended in the vast 
majority of consensus statements for other sports, such as soccer (Fuller et al., 
2006), rugby union (Fuller et al., 2007), and tennis (Pluim et al., 2009). Despite 
this, injuries are rarely defined as such in the literature. There has been some 
criticism towards the use of an all physical complaints injury definition in the past, 
particularly with respect to its reliability and practicality in such studies (Orchard 
and Hoskins, 2007). There is no hiding that it is difficult to successfully implement 
in ISS’s. It requires having direct contact with the individual athletes, and not 
solely with medical staff. As such, multiple methods of collecting data are likely to 
be required. In Chapter Eight (Athletes’ Attitudes), it was reported that many 
athletes feel that some injuries are not worth reporting, particularly when they are 
minor. These particular injuries are likely to be unreported when an alternative 
definition of injury is employed. Through the utilisation of any physical complaint, 
we can begin to capture minor injuries which often carry significant importance, 
as highlighted in Chapter Five (Transient Injury). Using the requirement for medical 
attention or time-loss from sport as the definition of injury is more straightforward, 
as both are based on objective criteria. Any physical complaint depends on the 
willingness from athletes to be open with the researchers, as well as their 
subjective interpretation of an injury. To ensure such a definition could be 
employed, two different methods of data collection were utilised. The first 
involved the use of the AthleteMonitoring software, where athletes could input 
data on injuries as they are sustained. The second method was through contact 
with physiotherapists within the club that dealt with medical attention injuries. 
These methods are feasible, acceptable, and appear to have good repeatability, 
allowing for the use of such a broad definition of injury. 


9.3.3 Contribution to Injury Prevention in Field Hockey 
The primary aim of this thesis, however, was to contribute to the prevention of 
injuries in field hockey. Determining the “count” data related to injury is the 
primary step in preventing injuries in sport, as indicated by the sequence of 
prevention (van Mechelen et al., 1992). Typically, this has involved investigating 
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some of the characteristics of injury, such as injury incidence, severity, type and 
location, through epidemiological studies. However, some prevention 
programmes in the past have failed in their pursuit of reducing injury rates. In fact, 
as mentioned above, hamstring injuries in soccer have actually increased, despite 
significant research being undertaken in an attempt to reduce them. It has been 
hypothesised in the past that this may be due to the common failure to 
investigate the contextual factors related to injury (Bolling et al., 2018), as well as 
the implementation context of the prevention strategy (Finch, 2006). In an attempt 
to overcome this difficulty, this thesis employed both quantitative and qualitative 
investigations of the injury problem in field hockey. In Chapter Four (Two-Year 
Epidemiology), it was highlighted that injuries to the hamstring, knee, and hip/
groin were the most frequently observed, as well as to the lower back and ankle. 
This is not surprising given that two thirds of all injuries occurred through non-
contact mechanisms. However, these five most common injuries were relatively 
less severe than others. Despite this, injuries to the hamstring and to the knee 
were found to be the most common substantial injury. Furthermore, hamstring, 
knee, and hip/groin injuries caused the most significant burden to field hockey 
clubs and athletes. As a result, these particular types of injury should be 
prioritised in future injury prevention programmes. However, it is vital that further 
prevention strategies also account for the particular injury characteristics 
associated with different playing positions. For instance, while hamstring injuries 
were common in outfield players, goalkeepers were more prone to ligamentous 
injuries. As previously mentioned, the qualitative investigations set out to 
establish potential barriers to implementing such prevention programmes in field 
hockey in Ireland. While there were barriers with respect to the athletes and 
coaches, it was reported that National Governing Bodies often contribute the 
most significant barriers, particularly with respect to fixture congestion and 
scheduling of the calendar. 


9.3.4 Recommendations for Further Contribution from Key 

Stakeholders 
Preventing injury in a sport requires considerable input from multiple key 
stakeholders. In field hockey in Ireland, four such stakeholders exist: the athlete 
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themselves, the coach, the club as a whole, and the National Governing Body. As 
a result, a number of evidence-based recommendations for each of the 
stakeholders were developed in an attempt to assist in overcoming some of the 
potential barriers to preventing injury (Figure 9.4).




9.3.4.1 Athlete 
In Chapter Seven (Coaches’ Attitudes) many of the coaches acknowledged that 
the athletes often lack a satisfactory understanding of injury and the benefits 
associated with injury prevention. This was further highlighted in the investigation 
of athletes in Chapter Eight (Athletes’ Attitudes). Many athletes mentioned that 
they often fail to report injuries to members of the coaching staff, particularly 
when that injury was minor. For example, in Chapter Four (Two-Year 
Epidemiology), 96 injuries were reported by athletes to the researcher, which did 
not require medical attention. While this does not necessarily mean coaches were 
unaware of these injuries, when highlighted in conjunction with the athlete’s 
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acknowledgement of under-reporting, a potential problem emerges. To inform 
athletes of the benefits of reporting injuries, as well as why injuries should always 
be reported, education sessions for athletes may be beneficial. While there would 
be no formal setting where this could be undertaken, clubs should attempt to 
address this issue. 


9.3.4.2 Coach 
In Ireland, field hockey is an amateur sport. This increases the burden that is 
placed on coaches, given the lack of support staff available to athletes within the 
club. Unlike athletes, however, coaches tended to have a much greater 
understanding of injury and the benefits of injury prevention, although they admit 
to lacking the necessary skills to actually implement prevention strategies. Similar 
to the recommendations for athletes, it may be possible for educational sessions 
to be run for coaches, in an attempt to further educate them on injury prevention 
strategies and how they could be successfully implemented. Although this is 
generally outside of the scope of coaches, it may be possible for such 
educational sessions to be included in formal coaching courses.


9.3.4.3 Club 
The most significant problem amongst field hockey clubs in Ireland appears to be 
the lack of resources that they are in a position to offer to their players. These 
resources include medical facilities, strength and conditioning coaches, and 
access to gym facilities. As a result of this, very little injury prevention is 
undertaken within clubs. Furthermore, this appears to have also impacted on the 
management of injuries. Recurrent injuries accounted for 16.1% of all injuries 
observed in Chapter Four (Two-Year Epidemiology), the vast majority of which 
occurred within two months of the index injury. This points towards limitations in 
the management of such injuries. For injury prevention to progress in field hockey, 
clubs need to invest further in their athletes, both through infrastructure and 
expertise. 
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9.3.4.4 National Governing Body 
Due to their standing as the lawmakers of a sport, the National Governing Body 
perhaps carry the most responsibility when it comes to injury prevention. The 
most pressing recommendation to this key stakeholder is an urgent restructuring 
of the domestic calendar. This should be undertaken to avoid excessive fixture 
congestion and overlap with the indoor hockey season, while still allowing 
sufficient time for a mid-season winter break, to allow players a period of 
significant rest. This restructuring of the calendar should include the all-Ireland 
school’s competition. The development of a national injury surveillance database 
should also be considered, with more investment into research activities. This will 
increase the research output in a vastly under-studied sport, as well as providing 
their athletes with evidence-based injury prevention strategies at a quicker rate.  
Finally, until such a time that prevention strategies have been developed and 
assessed, National Governing Bodies should consider developing generic 
prevention guidelines, which could be distributed to clubs. 


9.4 Future Research 
Injury prevention literature in field hockey, particularly in male athletes, is virtually 
non-existent. As highlighted in Chapter Three (Systematic Review), many of the 
epidemiological studies of injury in male field hockey athletes lack quality and 
have a high risk of bias. While this thesis provided good quality research, further 
studies are required to ensure field hockey athletes can enjoy some future 
success with respect to preventing injuries. The primary step towards achieving 
this is through the development and publication of a consensus statement on the 
injury definitions and data collection procedures field epidemiological studies of 
injury in field hockey. These have already been created for many other sports 
(Fuller et al., 2006, Fuller et al., 2007, Timpka et al., 2014, Orchard et al., 2016), 
and provide researchers with recommendations on the methodologies of 
longitudinal studies. The development of such a statement for field hockey would 
allow for more consistent methodologies, increasing the repeatability and 
subsequent impact of studies. As a result, significantly more methodological 
sound epidemiological studies of injury could be published in field hockey. This is 
important in informing future prevention strategies of the most common, and 

180 Huw Rees, PhD Thesis



Discussion

most burdensome injuries which need to be prevented or reduced. As mentioned 
in Chapter Three (Systematic Review), the majority of published studies have 
been undertaken in tournament settings, limiting the contribution which can be 
made to such strategies. Further season-long or multi-season studies in club 
athletes are required. 


Chapter Seven (Coaches’ Attitudes) and Chapter Eight (Athletes’ Attitudes) of this 
thesis are the first studies of their kind to be undertaken in field hockey. In fact, 
limited approaches have been taken when attempting to understand injury in any 
sport (Eime et al., 2004, Bolling et al., 2019a, Bolling et al., 2019b). In conducting 
this thesis, the contextual factors impacting injury related to field hockey athletes 
and coaches were investigated. However, during these investigations, further key 
stakeholders were identified, in members of a clubs committee and members of 
the National Governing Body. As such, investigations similar to Chapter Seven 
(Coaches’ Attitudes) and Chapter Eight (Athletes’ Attitudes) should be conducted 
with these particular cohorts. Furthermore, similar investigations should be 
undertaken with the medical professionals involved with field hockey clubs.


This thesis represented the primary step of the sequence of prevention: 
“establishing the extent of problem”, investigating injuries in field hockey athletes 
through both qualitative and quantitative means. The natural and most logical 
next step is to examine step two of the sequence of prevention, establishing 
aetiology and mechanism of injury. However, when conducting this particular 
research, the complex nature of sports injury should be considered, and a 
complex systems approach should be taken (Bittencourt et al., 2016).


9.5 Conclusions 
This thesis makes significant contributions to injury prevention in field hockey. The 
primary aim was to determine the injury problem in the sport, and this was 
achieved through both quantitative and qualitative research methods. Prior to this 
thesis, little was known or understood about the injury problem in field hockey. In 
fact, only eight studies had been undertaken in male athletes. For this reason, a 
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thorough investigation into the characteristics of field hockey injuries was 
undertaken.


Lower limb injuries, particularly those to the hamstring, knee, and hip/groin were 
the most frequently observed. Injuries tended to occur in matches, and were often 
as a result of non-contact mechanisms. Defenders and forward players suffered 
the highest proportion of injuries, although interesting differences were apparent 
between positions, particularly goalkeepers and outfield players. Overall, field 
hockey athletes suffered from injury symptoms for 121.0 days per 1000h. They 
also lost 61.4 days/1000h through injury. Injuries to the hamstring were the most 
burdensome. 


Generally, coaches had a greater understanding of injury and the benefits of injury 
prevention than athletes. However, both cohorts admitted to not having the skills 
to successfully implement injury prevention programmes. While coaches believed 
that the welfare of the athlete should be prioritised over win-at-all-costs, athletes 
often thought otherwise. Many athletes hid injuries from members of the coaching 
staff to play. Both coaches and athletes were in agreement that clubs lack the 
facilities for injury prevention to be successful, although they believe that that’s 
just the way it and do not foresee it changing. National Governing Bodies have 
the greatest potential to influence positive change in the injury prevention process 
in field hockey, and it is incumbent on them to focus and resource this aspect of 
player welfare. 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Background 
Field hockey involves using a stick to strike a solid ball which, coupled with the 
high-tempo nature of the game, may predispose athletes to contact injuries.


Objective

To investigate the rates and characteristics of contact injuries in field hockey.


Design 
This prospective cohort study involved athletes self-reporting injuries, using an all 
physical complaints injury definition, through the AthleteMonitoring software. 
Coaches and physiotherapists were contacted on a weekly basis to collect 
unreported injuries and exposure data. Injuries incurred through contact with the 
ball, stick, or another player were extracted for further analysis.


Setting 
Field hockey athletes playing in the IHL throughout two seasons.


Patients (or Participants) 
Male athletes competing in seven teams in the IHL were recruited. In total, 188 
athletes agreed to take part in the study.


Interventions (or Assessment of Risk Factors) 
Injury rate was expressed per 1000h and injury characteristics described as a 
proportion of the total number of contact injuries.


Main Outcome Measures 
Injury Incidence


Results 
Overall, 107 contact injuries were reported across the two seasons, accounting 
for 33.1% of the total injuries and giving rise to an injury incidence rate of 
3.1/1000h. Eighty-two (76.6%) of these injuries occurred during matches, at a 
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rate of 17.1/1000h. The remaining 25 (23.4%) occurred during training 
(0.8/1000h). Seventy-five (70.1%) injuries occurred through contact with the stick 
or ball and 32 (29.9%) were incurred through contact with another player. 
Contusions (47.7%) were the most common type, with fractures (15.9%) and 
sprains (11.2%) also common. The head/face (20.6%) was the most frequently 
struck location, followed by the knee (14.0%) and the hand/finger/thumb (13.1%).


Conclusions 
Injury through contact mechanisms (stick, ball, or player) is common in field 
hockey, accounting for one third of all injuries. These occurred mostly in matches, 
and worryingly, often to the head/face. Although most contact injuries were 
contusions, fractures were also common, highlighting the potential role for PPE.


188 Huw Rees, PhD Thesis



APPENDIX C 

_________________________________ 

LOW BACK PAIN IN FIELD 

HOCKEY ATHLETES 

_________________________________ 

This abstract was due to be presented as a poster 
presentation at the IOC World Conference on Prevention of 

Injury and Illness in Sport in March 2020


189 Huw Rees, PhD Thesis



Background 
Field hockey is played in a unique position where athletes run with and play the 
ball in an excessively flexed position. This potentially predisposes athletes to 
injuries to the lower back.


Objective 
To investigate the rates and characteristics of lower back injuries in field hockey.


Design 
This prospective cohort study involved athletes self-reporting injuries through the 
AthleteMonitoring software, using an all physical complaints definition. Coaches 
and physiotherapists were contacted on a weekly basis to collect unreported 
injuries and exposure data. Injuries to the lower back were extracted for analysis.


Setting 
Field hockey athletes playing in the IHL throughout two seasons.


Patients (or Participants) 
Male athletes (n=188) competing in seven teams in the IHL were recruited.


Interventions (or Assessment of Risk Factors) 
Injury rate was expressed per 1000h and injury characteristics as a proportion of 
the total number of lower back injuries. 


Main Outcome Measure 
Injury incidence


Results 
Overall, 32 injuries occurred to the lower back, accounting for 9.9% of all injuries 
and an incidence rate of 0.9/1000h. Sixteen (50.0%) required medical attention 
and 10 (31.3%) required time-loss from sport. Nine (28.1%) were incurred during 
matches, with the remaining 23 (71.9%) occurring during training. Non-specific 
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low back pain was the most common type of injury (50.0%), followed closely by 
muscle strains (40.6%). All injuries occurred through non-contact mechanisms, 
with 10 (31.3%) being recurrences of previous injuries.


Conclusions 
Injuries to the lower back account for almost 1 in 10 injuries in field hockey. The 
majority occurred during training sessions, where repetitive drills involving 
crouched positions are common, and one third recurrences. This indicates that 
fatigue and overload are potential contributors to this type of injury.
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Objective 
Field hockey is a sport played at a very high tempo, owing to artificial playing 
surfaces and rule changes designed to increase pace (Rishiraj et al., 2009). This, 
in conjunction with the sport’s amateur nature in Ireland, highlights the potential 
for a high number of recurrent injuries. Despite this, patterns of recurrent injury in 
field hockey have yet to be studied. Therefore, the aim of the present study is to 
investigate the characteristics of recurrent injury in male field hockey athletes in 
Ireland.


Methods 
This secondary analysis of prospective data examined injuries collected from 188 
male field hockey athletes playing in the IHL in the 2017/2018 and 2018/2019 
seasons. Each athlete was enrolled to the AthleteMonitoring system, a 
smartphone application where athletes could log injuries that they sustained. 
Head coaches and physiotherapists of each team were contacted on a weekly 
basis to collect unreported injuries and obtain exposure data. Injuries were 
classified as either new or recurrent injuries. Recurrent injuries were defined as 
injuries of the same type and to the same site as the index injury following a full 
return to participation in sport. The rate of recurrent injury is expressed as the 
number of recurrences per 1000h and characteristics are expressed as 
proportions of the total number of recurrences. A one-way ANOVA was adopted 
to investigate whether the period of recurrence following initial injury impacted the 
duration of the recurrence and a two-tailed t-test was used to establish 
differences between severity of new and recurrent injuries.


Results 
A total of 323 injuries occurred across the study period, of which 52 (16.1%) were 
recurrences, giving rise to a recurrence rate of 1.5/1000h. The majority of these 
(51.9%) occurred within two months of the index injury (p=0.003). Thirty-nine of 
the 52 recurrences required medical attention (75.0%), while 20 (38.5%) required 
time-loss from field hockey-related activities. Muscle strains (51.9%) and 
undiagnosed pain (23.2%) were the most common types of recurrent injury, while 
the hamstring (26.9%) and the hip/groin and lower back (each 19.3%) were the 
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most common locations. The vast majority recurrences occurred as a result of 
non-contact mechanisms (94.3%) and  had a median duration of eight days 
(IQR=10.5; range 1-49). No significant difference was found between the duration 
of new and recurrent injuries (p=0.297). No relationship was discovered between 
the period of  recurrence following the index injury and the duration of the 
subsequent recurrence (p=0.165).


Conclusions 
A higher proportion of injuries in field hockey athletes (16.1%) are recurrent when  
compared to rugby athletes (5.4%) (Archbold et al., 2018). This high recurrence 
rate indicates that field hockey athletes could benefit from secondary prevention 
measures and sport-specific return to play protocols. There was no significant 
difference between the duration of new and recurrent injuries, indicating that 
recurrences can be as severe as new injuries. While early recurrences are more 
common, they are no different to later or delayed recurrences in terms of severity. 
This highlights the need for ongoing rehabilitation and prevention measures post 
injury.
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APPENDIX E 

_________________________________ 

WINTER BREAKS: DO THEY 

REDUCE INJURY RATES IN FIELD 

HOCKEY? 

_________________________________ 

This abstract was presented as an oral presentation at the 
Royal College of Surgeons in Ireland, Faculty of Sports and 

Exercise Medicine Annual Scientific Conference in 
September 2019
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Introduction 
The 2018/2019 IHL season saw the introduction of an eight-week winter break. 
However, the effectiveness of such a break in reducing the rate of injury in field 
hockey has never been assessed. Therefore, the aim of this study was to 
compare the rates of injury across two seasons: 2017/2018 (no winter break) and 
2018/2019 (winter break).


Methods 
Injuries were collected from 188 male field hockey athletes playing in the IHL 
using the AthleteMonitoring app, a smartphone application where athletes logged 
injuries. Team physiotherapists and coaches were contacted weekly as a means 
of collecting unreported injuries, as well as to obtain exposure data for the 
preceding week. Injury incidences were calculated for match, training, and total 
injuries per 1000h for both seasons and further sub-classified based on their 
occurrence across three time periods: period one: weeks one to nine (pre-winter 
break in 2018/2019); period two: weeks ten to 18 (winter break in 2018/2019); and 
period three: weeks 19-34 (post-winter break in 2018/2019). Correlation 
coefficients were calculated for each season to determine  the relationship 
between injury rates and the period of the season. Two-tailed t-tests were 
employed to investigate the differences in occurrence of injuries across the two 
seasons for each period. Ethical approval was granted for this study.


Results 
The 2017/2018 season saw 173 injuries occur, compared to 150 across the 
2018/2019 season. Correlation coefficients of -0.7 and 0.2 were observed across 
the 2017/2018 and 2018/2019 seasons respectively. Period one (pre-winter break 
in 2018/2019) saw significantly higher rates of injuries during the 2017/2018 
season for match (p=0.008), training (p=0.03), and total injuries (p=0.007). 
Similarly, period two (winter breaks in 2018/2019) saw significantly more injuries 
during the 2017/2018 season (match: p=0.002; training: p=0.05; and total: 
p=0.002). However, period three (post-winter break in 2018/2019) saw 
significantly higher rates of match (p=0.006), training (p=0.007), and total injuries 
(p=0.0002) during the 2018/2019 season.
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Conclusions 
While more injuries occurred during the 2017/2018 season, the period following 
the winter break in the 2018/2019 season saw significantly higher rates of injury. 
This spike in injury rates could be as a result of a reduced match-load over  the 
preceding weeks, followed by a period of significantly increased match-load. 
Injuries across the 2017/2018 season saw a gradual decrease as the season  
progressed. However, the 2018/2019 season saw a rise in injury rates across the 
season. This indicates that the introduction of a winter break could increase the 
rate of injuries upon the re-commencement of matches.
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APPENDIX F 

_________________________________ 

TRANSIENT INJURIES ARE A 

PROBLEM IN FIELD HOCKEY: A 

PROSPECTIVE ONE-SEASON 

COHORT STUDY 

_________________________________ 

This is the accepted version of Chapter Five (Transient Injury) 
as published in Translational Sports Medicine
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