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Article Focus —

Mandatory use of head and face protection in the Irish sport of hurling over
the past 10 years has been accompanied by a marked improvement seen
in head and facial injury rates.

These improved rates have not been seen in hand injury, where rates
have remained high, this despite the availability of a commercially
available

This study was designed to investigate the rates of hurling-related hand
injury, to examine some of the risk factors for hurling-related hand injury,

and to assess player attitudes to commercially available hand protection.

Key Messages —

This work however emphasises the high incidence of hand injury, which
remains in hurling.

The study has attempted to highlight risk factors for this, and, we feel,
poses some questions as to the behavioural changes that may accompany
the introduction of safety equipment.

This work may encourage further investigation of this issue that may help

to guide future rule changes and laws.3) Strengths and Limitations.

Strengths and Limitations of this study -

This study is one of the first to address player attitudes towards; and
acceptance of; available hand protection in hurling. It may also raise some
questions regarding impact of protective equipment on other parts of the

body.
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e The retrospective nature of the self recorded data obtained by telephone
interview but initial ED presentation was gathered prospectively with
follow-up performed to investigate injury causation

e The 82% response rate which may have resulted in selection bias within

the responses.

ABSTRACT

Objectives: Hurling is Ireland’s national sport, played with a stick and ball;
injury to the hand is common. A decrease in head injury incidence has
coincided with mandatory use of helmet and face protection since 2003.
Similarly decreased injury rates have not occurred in hand injury. We aim to
assess the incidence of hurling-related hand injury based on ED presentations
and examine the variables, which may be associated with his incidence.
Design: This study utilised a retrospective cohort study design

Setting: This study took place at a single university hospital emergency
deparment. Consecutive hurling-related presentations over a 3-month period
were recorded.

Outcome measures: A follow-up telephone interview was performed with 163
adult players- paediatric patients were excluded to reflect voluntary versus
obligatory helmet use.

Results: The hand was most often injured n= 85 (52.1%). Hand injury most
commonly occurred from a blow of a Hurley n=104 (65%), fracture was
confirmed in 62% of cases. Two thirds of players (66.3%) had multiple
previous (1-5) hand injuries. A trial of commercially available hand protection

was noted in 95.4% of patients. At the time of injury 4.9% used hand
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protection. Univariate analysis of the risk factors for hand injury have shown a
statistically significant association between wearing a helmet and faceguard;
Odds Ratio (OR) 2.76 (Confidence Interval (Cl) 1.42-5.37) p=0.003, prior
injury (OR =1.88, Cl=1.46-4.94 p= 0.032), and being struck by a hurley (OR =

2.31 CI=1.23-5.22 p= 0.009)

Conclusions: Hurling-related hand injury remains common. We noted low
uptake of hand protection. Those suffering a hand injury were twice as likely
to have been struck by a hurley, and nearly twice as likely to have a previous
hand injury, than when other body parts were injured. Recent gains in
management of head injury may be replicated if hand protection use were

obligatory.
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L Z
2 <
3 94 INTRODUCTION o}
4 =
> 95 3
° 2
; 96 Hurling is the national sport of Ireland and is also played throughout the world, %
9 (9]
10 97 among members of the Irish diaspora in North America, Europe, Australia, ;
o
12 98 New Zealand, South Africa and Argentina. T E
13 T X
14 99 c O
15 < %
o
12 100  Thought to predate Christianity, hurling has been a distinct Irish pastime for at 2 E
g %
ig 101 least 2000 years. One of Irelands’ native Gaelic sports, it shares much with = @
> o
20 o o
21 102  Scottish shinty, cammag played on the Isle of Man, and Bandy in Wales and s §
22 3 3
23 103 England. Hurling was played in Ireland in ancient times by teams representing s 2
24 c @
omZ
gg 104  neighboring villages. Games involved hundreds of players, which would last ? %%
Ta S
% 105  several hours or even days. In 1904, hurling was an unofficial demonstration §§ @
W)
29 3¢
30 106  sport in the St Louis Summer Olympic games and in the final; Chicago ;35
X 6
31 =R
32 107  (Fenian FC) defeated St Louis (Innisfails FC). Reputedly one of the fastest %%5
33 ot o
S5z
24 108  team field sports, this amateur game is played by two teams of fifteen players ggg
5 =m=
Sn=
2? 109  who compete for a leather-bound ball (sliotar) using a metre-long piece of ash 372
- o
>z 3
gg 110  wood (hurley) as a bat (fig 1). The standard hurling pitch is 135 — 145 m long 3 %
40 3. 3
41 111 and 80 — 90 m wide. Two posts, which are set 6.4 m apart, and connected e S
42 2 5
43 112 above the ground by a crossbar, form the goals at each end. A ball hit over § 3
44 3 o
jg 113 the bar is worth one point. A ball that is hit under the bar is called a goal and ) ;
47 . . § o
48 114 is worth three points g N
o N
49 g &
50 115 E' o
51 o>
52 116 Hurling differs from field hockey and lacrosse in that the sliotar can be caught E
53 o
@
gg 117 in the hand and carried for not more than four steps, struck in the air, or struck g
g? 118 on the ground with the Hurley. Further, when the ball is struck for longer %
58 E;
59 o
60 a
°
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distances one of the greatest arts of the games is to jump and field the ball-
while opponents are free to strike the ball with their hurley (fig 1). The player
may kick or slap the ball with an open hand (the hand pass) for short-range

passing.

A 1984 study of Emergency Department (ED) presentations due to hurling
injuries, noted that 28% of presentations were facial and head injuries and
36% were hand injuries. Nine years later following the voluntary introduction
of helmet and face protection the absolute number of presentations to ED due
to hurling injury had almost halved. The site of injury had also changed with
20% of presentations due to head injury and 56% due to hand injury. This

apparent rise in hand injury was also noted in other studies. (1, 2)

Hand protection available at the time of study was the commercially available
Ashgard™ by O’Dare, (fig. 2) constructed of neoprene and elasticised
fastenings, this apparatus focused primarily on the metacarpal bones. The
authors noted relatively poor levels of use of this equipment. This despite

published injury rates and recommendations. (1, 2)
This paper aims to assess the incidence of hand injury in adult hurling players
based on ED presentations, and to examine the risk factors for hand injury

among hurling participants.

MATERIALS AND METHODS
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vs)
1 g
2 o
3 143  Consecutive hurling-related injuries over a 3-month period presenting to the E
4 =
g 144  ED of a university hospital were recorded. Each patient had a questionnaire @
©
c
; 145  completed by their treating emergency room physician regarding the nature %
>
9 (9]
10 146  and circumstances of their injury and their subsequent investigations and ;
o
11 S B
12 147 management. g B
13 g 3
1451 148 g 3
g g
i? 149  From this group, adult (age >16 years) hurling injuries were recorded. A 2 2
o N
18 : : : : : S 8
19 150  subsequent telephone interview with the adult patients was performed. Prior ? @
> o
20 o o
21 151  to performing the interview, patients were contacted by telephone to give their s §
22 3 3
23 152  consent to their participation in the study. The subjects also received s 2
24 c @
omZ
gg 153  background information about the study based on the Ethics committee 8%%
Ta S
% 154  approval as well as a plain language statement. Telephone calls followed a §§ @
W)
29 539
30 155  scripted protocol to avoid investigator bias. The questionnaire consisted of ;,;{,;E
31 xS0
. . Qoo
32 156  questions focussing on: 278
33 of o
34 157 553
35 Ve
36 158 —_ Site of injury. Engd
37 - T
38 . . > 3
39 159 — Mechanism of injury. = 3
40 5 3
41 160 — Protective equipment in use at the time of injury. e S
42 S E-
43 161 — Previous injury. ; 3
44 3 S
jg 162 — Previous use of protective equipment. 5 <
g 3
j; 163 — Reasons for discontinuing use of protective equipment = :
49 § §
50 164 3 5
51 o>
52 165 Previous injury was defined as a physical injury, suffered while playing E
53 o
@
54 166 hurling, resulting in at least one game missed. To aid analysis upper limb @
55 =2
56 &
57 £
58 g
59 o
60 a
°

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml 7


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

BMJ Open

injuries were classed as proximal or distal depending on the site of injury

being proximal to and including the wrist or distal to the wrist respectively.

Ethical approval was secured from the relevant Teaching Hospitals Ethics

Committee.

Statistical analysis

Distributions were summarised using means (standard deviations) or medians
(intra-quartile range) as appropriate. Proportions were compared using Chi
square tests. Univariate associations of upper limb injury were examined
using logistic regression. The presence, strength, independence, and
significance of upper limb injury with the use of helmet with faceguard was
quantified using logistic regression, adjusting simultaneously for age, previous
hand injury, being struck dorectly by a hurley and foul play. The risk for hand
injury was analysed by comparing risk factors and injury mechanism in those
who had suffered a confirmed upper limb injury (n=100) and those injured

elsewhere (n= 66).

RESULTS

Hurling-related injuries for 430 patients were reviewed from 3172 consecutive
sports injuries presenting in the defined period. Of 199 identified and suitable
adult patients, 27 subjects were uncontactable, and 9 declined to participate.

The total response rate was 82% of possible subjects.
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Interviews were conducted with 17 women and 146 men (n= 163). Average
time to follow-up was 39 weeks (range 28 — 48 weeks) post injury. Patient’s
ages ranged from 17-39 years (mean 23.52 years). The majority of injuries

occurred in organised competition or supervised practice, n = 155 (95%).

Injury site and mechanism of injury:

The most commonly injured site (Table 1) was upper extremity distal to wrist,
85 (52.1%) followed by lower limb 30 (18.4%) with 27 head injuries (16.6%). A
statistically significant number of the distal upper limb injuries sustained from
a blow of a hurley were fractures n=46 (62%) [P< 0.001]. The most commonly
injured digits were the 1% (n= 16, 35%) and 5™ (n=15, 33%), table 2. The
metacarpal bones were most commonly fractured (n=17, 37%) followed by the

proximal phalanges (n=15, 33%)

Table 1
Patient demographics, protection used, injury severity
Variable Outcome

Age (Mean) 17-39yr (23.52)
Gender

Female 17 (10%)

Male 146 (90%)
Site Injured

Distal Upper limb 85 (52.1%)

Proximal upper limb 15 (9.2%)

Lower limb 30 (18.4%)

Axial 33 (20.3%)
Protection used:

Helmet with faceguard 106 (65%)

Hand protection 8 (5%)
Hand Injury severity

Fracture 74 (45.4%)
Risk Factors for Hand Injury

Foul play 26 (15.9%)

Struck by hurley 104 (63.8%)

Previous hand injury 82 (50.4%)
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Previous injury:

Most patients had suffered at least one injury in the past, n = 116 (71.2%), two
thirds of patients had between 1 and 5 previous injuries (n = 108, 66.3%).
Eight patients (4.9%) had more than six previous injuries. Fifty percent (n =
82) of patients had previously suffered an upper limb injury, 39% (n = 64) had
suffered a prior head injury, and a fifth (20.9% (n = 34)) had experienced both.
One third (35%) of those presenting with a fracture to the hand or fingers had
suffered a prior fracture to the area. A history of previous upper limb injury

was a risk factor for further injury of the area, OR 1.31 (1.02-1.68).

Protection used:

Only 8 (4.9%) used hand protection (Ashgard™ by O’Dare, fig. 2), while 114
(69.9%) had tried it in the past. Helmet with face protection was used by 65%
(n = 106). At the time of study helmet and faceguard use was voluntary in
adult participants. Previous trial of helmet with face-guard, and hand
protection was reported by 154 (94.5%), 149 (91.4%) respectively. Given this
high trial-rate, yet poor uptake, respondents were asked why they had
discontinued use. Most respondents, n=123 (75.4%), described poor utility
citing issues such as bulkiness and diminished dexterity. More than half, n=
95 (58.3%) felt protection was inadequate rendering the hand protection
ineffective. When asked about potential interest in new protective equipment,

121 (74.2%) felt they would try a newly designed glove.
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Risk factors for hand injury (table 2, 3):

Univariate analysis of the risk factors for hand injury has shown a statistically
significant association between prior injury, wearing a helmet and faceguard

and being struck by a hurley. The later two relationships persisted on

multivariate analysis respectively, independent of adjusted variables.

Table 2:
Univariate Analysis for risk factors for hand injury in hurling
Upper limb injury | OR (95% CI) p-value
Helmet with Yes 2.76 (1.42-5.37) 0.003
faceguard
No 1 (reference)
Previous hand | Yes 1.88 (1.46-4.94) 0.032
injury
No 1 (reference)
Age 16-24 yrs 1.05 (0.56-1.97) 0.88
> 24 yrs 1 (reference)
Struck by a Yes 2.31 (1.23-5.22) 0.009
hurley
No 1 (reference)
Foul play Yes 1.01 (0.43-2.4) 0.983
No 1 (reference)

OR= Odds Ratio, Cl= Confidence interval
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Table 3:

Multivariate analysis of risk factors for hand injury.
Category OR (95% CI) for upper limb | p-value
Helmet with 3.15 (1.51-6.56) 0.002
faceguard
Struck by a hurley 1.99 (1.24-3.8) 0.013
Age from mean 0.82 (0.4-1.68) 0.59
Previous hand injury | 1.73 (0.90-2.6) 0.73
Foul Play 1.32 (0.49-3.5) 0.98

OR= Odds Ratio, Cl= Confidence interval

Impact of hand injury:
A week or more of play was lost by 152 (93.3%) of those injured, 89 (54.6%)
lost more than 4 weeks. Due to their injuries, 71 (43.6%) people missed work,

with 26 (16%) people missing more than 4 weeks of work.

DISCUSSION

The incidence of head and facial injury in hurling has continued to decrease,
while the relative incidence of hand injury has continued to be high at 52% of
ED presentations when compared to 1993 figures (56%).(1) Despite this, only

8% of adults reported use of commercially available hand protection, this
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L Z
2 <
3 270 compared to 9.8% seen in a 2003 study.(2) No rules are enforced in this sport @
4 =
2 271 regarding hand protection use. In the US the National Collegiate Athletic @
©
c
; 272 Association (NCAA) dictates that gloves be worn in intercollegiate stick- %
>
9 (9]
10 273 handling sports (men's lacrosse, women's lacrosse, and men's ice hockey).(3- ;
o
12 274  5) These sports have similarities to hurling. The puck or ball is not handled by T E
13 o W
14 275  outfield players in these sports, however, making the technical requirements ; g
15 s =
12 276  of a protective glove different- offering protection without impeding play. ’E E
18 ER:
19 277 Z b
20 , . . . . . e g
21 278  Previous injury patterns reported by patients may provide some insight into s 2
22 3 3
23 279  risk factors as 50% of patients had previously suffered an upper limb injury, s 2
24 c @
omZ
gg 280 39% had suffered a prior head injury, with 21% experiencing both in the past. ? %%
Ta S
% 281  This study does not address why those who had suffered prior head injury but §§ @
W)
29 3¢
30 282 continued to play were more likely to have adopted head protection when ;35
X 6
31 =R
32 283  those who had hand injury did not tend to habitually use this equipment. This %%5
33 ot o
S5z
24 284 may in part be due to the large emphasis placed on head protection (1, 6, 7) ggg
5 =m=
ERGE;
2? 285 by the sports body and injury commentators. Little emphasis has been placed 372
- =3
z 3
gg 286 on hand injury and protection.(2) The utility and function of commercially 3 %
40 5 S
41 287 available hand-guards may also play a role. The Ashgard™ model was e S
42 » T
43 288 described as ‘uncomfortable’ and ‘bulky’ by players, and did not protect § 3
44 3 o
jg 289  beyond the first phalanx, 35% of fractures were seen beyond this site (n=16). D ;
g 3
j; 290 A more anatomically correct model (Mycro Long Finger GIoveTM) has been % ~
o N
49 o R
50 291 available on the market in recent times (fig 3), this protects the metacarpals, < §
m —
51 o>
52 292 and offers greater protection for the phalanges, utilising hardened plastics E
53 o
@
gg 293  over the phalanges — providing protection without loss of dexterity. @
56 3
57 294 g
58 g
59 o
60 a
°
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The significant relationship of a number of risk factors such as helmet use;
being struck by a hurley; and previous hand injury may represent altered
behaviour on behalf of both the injured party and the party causing the injury.
Many involved in the game of hurling such as players, coaches and
commentators feel that the use of helmet and face protection has altered
player behaviour leading to more hazardous playing style. The concept of risk
‘compensation’ or ‘homeostasis’ has been questioned following the
introduction of many safety measures in many sports such as American
football (8, 9), cycling (10) and even on the introduction of the automobile

seatbelt. (11, 12)

The maijority of the injuries reported upon in this study occurred during
organised competition or supervised practice at club events. The apparent
success of the introduction of head and facial protection occurred because
this level of regular supervision allows the enforcement of mandatory use
laws. The use of helmet and facial protection was made mandatory for first all
under-18 players, then all under-21 players in 2003 and 2005 respectively.
We studied our group in the period prior to 2010 when it became mandatory
to wear this protection for all players. Players are not insured to train or play at
their clubs without the correct protection. Mandatory use of hand protection

could conceivably see the incidence of hand injury drop in a similar fashion.

This data shows the impact of upper limb and hand injury both on return to

sport, or financially in terms of medical expense and time lost from work.
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vs)
L Z
2 <
3 320 Almost one-fifth of all hurling related hand injuries resulted in more than 4 @
4 =
g 321 weeks off from work. Though upper limb injury is often regarded as being less @
©
c
; 322  serious than head injury such as eye injury, studies have shown that hand is %
>
9 (9]
10 323 likely to take longer to return to pre-injury activity than injury to other parts of ;
o
12 324 the body. (13, 14) Trybus et al. showed more than 50% of hand injuries T E
13 T W
o
14 325 presenting to a specialist centre suffered persistent post-traumatic disability. g 3
15 s =
o
1? 326 (14) 2 E
18 g 8
327 MR
19 —. ¢
20 3 3
21 328 5 9
22 2 o
23 329 s 2
24 & mg
gg 330 Limitations of this study included the (a) retrospective nature of the self 8%%
Ta S
% 331 recorded data obtained by telephone interview but initial ED presentation was §§ @
W)
29 3¢
30 332 gathered prospectively with follow-up performed to investigate injury ;35
XCcCo
31 =R
32 333 causation and (b) the 82% response rate which may have resulted in %%5
33 ot o
£-3
24 334  selection bias within the responses. This work emphasises the high incidence g gg
5 =m=
Sn=
g? 335 of hand injury, which remains in hurling. The study has attempted to highlight gvg
38 . . y . > 3
39 336 risk factors for this, and, we feel, poses some questions as to the behavioural 3 3
=. o)
40 3. 3
41 337 changes that may accompany the introduction of safety equipment. This work e S
42 2 5
43 338 may encourage further investigation of this issue that may help to guide future o 3
44 3 o
jg 339 rule changes and laws. The sports body (Gaelic Athletic Association) should D ;
g 3
j; 340 consider making the use of properly manufactured hand protection % :
49 g
50 341 mandatory. 5 O
m —
51 ) Z
52 342 @
53 o
54 343 %
55 =2
56 &
344 =
57 {’%’
58 2
59 o
60 a
°
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Legends to figures

Legend to Fig 1, typical action in a game, a player rises to catch the sliotar
despite the attentions of opponents

Legend to Figure 2: Typical action, showing players with helmet, helmet and
face protection, and hand protection, the Ashgard™ hand glove is
shown in inset.

Legend to Figure 3 the more recent Mycro Long Finger Glove™ offering
greater protection to the phalanges
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Fig 1: Hurling: Aerial Battle- the ball may be struck or caught in the air
374x243mm (300 x 300 DPI)
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32 Figure 2: Typical action, showing players with helmet, helmet and face protection, and hand protection, the
33 AshgardTM hand glove is shown in inset.
34 361x270mm (72 x 72 DPI)
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Figure 3 the more recent Mycro Long Finger GloveTM offering greater protection to the phalanges
260x195mm (300 x 300 DPI)
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Article Focus —

Mandatory use of head and face protection in the Irish sport of hurling over
the past 10 years has been accompanied by a marked decrease in
presentation of head and facial injury to the ED.

These improved figures have not been seen in hand injury, where
presentations to the ED have remained high, this despite the availability of
a commercially available hand protection device.

This study was designed to quantify the occurrence of hurling-related hand
injury presenting to the ED, to examine some of the variables associated
with hurling-related hand injury. To investigate the impact these injuries
had on work and sports particiapation and to assess player attitudes to

commercially available hand protection.

Key Messages —

This work emphasises the high proportion of hand injury among hurling-
related injury presentation to the ED, which remains in hurling.

This study highlights a number of factors related to hand injury and poses
some questions as to the behavioural changes that may accompany the
introduction of safety equipment.

This work shows a statistically significant association between helmet and
face-guard use and hand injury among hurling-related injury presentation

to the ED.

Strengths and Limitations of this study -

This study is one of the first to address player attitudes towards; and
acceptance of; available hand protection in hurling. A causal relationship

between the use of protective equipment and injury at a remote site is not
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established but this work poses a number of questions, which warrant
further study.

e The retrospective nature of the self recorded data obtained by telephone
interview but initial ED presentation was gathered prospectively with
follow-up performed to investigate injury causation

e The 82% response rate which may have resulted in selection bias within

the responses.

ABSTRACT

Objectives: Hurling is Ireland’s national sport, played with a stick and ball;
injury to the hand is common. A decrease in the proportion of head injury
among emergency department (ED) presentations for hurling-related injury
has coincided with voluntary use of helmet and face protection since 2003. A
similar decrease in proportions has not occurred in hand injury. We aim to
quantify hurling-related ED presentations and examine variables associated
with injury. In particular we were interested in comparing the occurrence of
hand injury in those using head and face protection versus those who did not.
Design: This study utilised a retrospective cross-sectional cohort study design
Setting: This study took place at a university hospital ED over a 3-month
period.

Outcome measures: A follow-up telephone interview was performed with 163
players aged =216 years- to reflect voluntary versus obligatory helmet use.
Results: The hand was most often injured n= 85 (52.1%). Hand injury most
commonly occurred from a blow of a hurley n=104 (65%), fracture was

confirmed in 62% of cases. Two thirds of players (66.3%) had multiple
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previous (1-5) hand injuries. Most patients 149 (91.4%) had tried
commercially available hand protection, only 4.9% used hand protection
regularly. Univariate analysis showed statistically significant association
between wearing a helmet and faceguard and hand injury; Odds Ratio (OR)
2.76 (95 % Confidence Interval (Cl) 1.42-5.37) p=0.003. On further analysis
adjusting simultaneously for age, prior injury, foul play and being struck by a
hurley this relationship remained significant, (OR = 3.15 CI=1.51-6.56, p=

0.002).

Conclusions: We report that hurling-related hand injury is common. We noted
low uptake of hand protection. We found that hand injury was significantly
associated with use of helmet and faceguard protection, independent of other
factors studied. Further studies are warranted to develop strategies to

minimise the occurrence of this injury.
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3 101 INTRODUCTION o}
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> 102 @
° 2
; 103  Hurling is the national sport of Ireland and is also played throughout the world, %
9 ®
10 104 among members of the Irish diaspora in North America, Europe, Australia, S
o) 7]

12 105 New Zealand, South Africa and Argentina.[1] Thought to predate Christianity, T E
13 o W
14 106  hurling has been a distinct Irish pastime for at least 2000 years, stories of the E g
15 s =
i? 107  hurling feats of Irish mythological heros such as Setanta are recorded in é E
a B

ig 108 ancient 12" century texts such as Lebor Laignech (The Book of Leinster).[2] S~
> o

20 o o
21 109 One of Irelands’ native Gaelic sports, it shares much with Scottish shinty,[3] s §
22 3 3
23 110 cammag played on the Isle of Man, and Bando in Wales and England.[4] s 2
24 c @
omZ

gg 111 Hurling was played in Ireland in ancient times by teams representing ? %%
To D

% 112  neighboring villages. Games involved hundreds of players, which would last §§ @
W)

29 =05
30 113  several hours or even days. In 1904, hurling was an unofficial demonstration ;*{,,'5
XCcCo

31 =R
32 114  sport in the St Louis Summer Olympic games and in the final; Chicago %%5
33 ot o
S5z

24 115  (Fenian FC) defeated St Louis (Innisfails FC).[5] gg%
5 Sm=

36 =Zs8
37 116 a- 5
38 , . , z 3
39 117  Reputedly one of the fastest team field sports, this amateur game is played by 3 3
=. o)

40 2 2
41 118 two teams of fifteen players who compete for a leather-bound ball (sliotar) e S
42 2 5
43 119  using a metre-long piece of ash wood (hurley) as a bat (fig 1). The standard o 3
44 3 o
jg 120  hurling pitch is 135 — 145 m long and 80 — 90 m wide. Two posts, which are D ;
g 3

j; 121 set 6.4 m apart, and connected above the ground by a crossbar set at a g N
o N

49 o R
50 122  height of 2.5 m, form the goals at each end. A ball hit over the bar is worth < §
51 3 2
52 123  one point. A ball that is hit under the bar is called a goal and is worth three E
53 o
@

54 124  points.[6] w
55 =2
56 &
57 125 ;
58 g
59 o
60 =

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

BMJ Open

Hurling differs from field hockey and lacrosse in that the sliotar can be caught
in the hand and carried for not more than four steps, struck in the air, or struck
on the ground with the hurley. Further, when the ball is struck for longer
distances one of the greatest arts of the game is to jump and field the ball-
while opponents are free to strike the ball with their hurley (fig 1). The player
may kick or slap the ball with an open hand (the hand pass) for short-range
passing.

In a 1984 study of Emergency Department (ED) presentations due to hurling
injuries, Crowley et al noted that 28% of presentations were facial and head
injuries and 36% were hand injuries.[7] Nine years later following the
voluntary introduction of helmet and face protection the absolute number of
presentations to ED due to hurling injury had almost halved.[8] The ratio of
presentations of site of injury had also changed with 20% of presentations due
to head injury and 56% due to hand injury. This relative rise in hand injury was

also noted in a further study by Kiely.[9]

The most widely used, dedicated hand protection for hurling, commercially
available was the Ashgard™ glove by O’Dare (fig. 2). This is constructed of
neoprene and elasticised fastenings, this apparatus focuses primarily on
protecting the metacarpal bones. This was the most commonly used device at
the time of our study. Anecdotally, and in discussion with other physicians
caring for the hurling community, (personal communication Prof M G Molloy)
we observed relatively poor levels of use of this equipment. This despite

published ED injury presentations and recommendations.[8 9]
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This study aims to quantify the occurrence of hurling-related hand injury
presenting to the ED and examine the variables, which may be associated
with hand injury. In particular, to assess the association of helmet and facial
protection with the occurrence of hand injury in this population, and to

describe the impact that this has on time lost from play and work.

MATERIALS AND METHODS

Consecutive hurling-related injuries over a 3-month period, July to September,
in 2006 presenting to the ED of a university hospital were recorded. At the
time of each patient’'s assessment a questionnaire was completed by their
treating emergency room physician regarding the nature and circumstances of

their injury and their subsequent investigations and management.

In total 430 hurling-related inuries presented to the ED in the defined period.
Due to the enforcement of the use of helmet and face protection by many
juvenile clubs (catering for players of 16 years and younger), we excluded this
population (n=231). This enabled a true reflection of equipment use in the
adult/voluntary setting. The remaining 199 patients were contacted for a
telephone interview. Prior to the interview, patients were contacted by
telephone to give their consent to their participation in the study. Interviews
were completed within 90 days of initial presentation to the ED (Mean 68 days
(15-88)). The subjects also received background information about the study
based on the Ethics Committee approval as well as a plain language
statement. Telephone calls followed a scripted protocol to avoid investigator

bias. The questionnaire consisted of questions focusing on:
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— Site of injury;

— Mechanism of injury;

— Protective equipment in use at the time of injury;
— Previous injury;

— Previous use of protective equipment;

— Reasons for discontinuing use of protective equipment.

Those who had tried but discontinued hand protection were given five
potential options as to why they discontinued use of hand protection:

— Discomfort

— Ineffective protection

— Limitation in performance

— Poor aesthetics

— Expense
Those players who had discontinued use of hand protection were asked if
they would consider trialling different protection if it were to become
commercially available.
Previous injury was defined as a physical injury, suffered while playing
hurling, resulting in at least one game missed. To aid analysis of data upper
limb injuries were classed as proximal or distal. A proximal upper limb injury
occurred at the wrist or in the upper limb proximal to the wrist (forearm, elbow
or shoulder) a distal upper limb injury described all upper limb injury distal to
the wrist. An injury which resulted from an action of an opposing player which

was penalised by the referee was documented as ‘foul play’.
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2 201  We were particularly interested in exploring the use of protective equipment o
2 202 and whether or not this impacted on injury presentations to the ED. Based on E
©
c
7 . . . . . o
8 203 the hypothesis that use of protective equipment has been linked to increased 5
9 (9]
10 204 levels of “risky behaviour’ we focused particularly on those with serious hand ;
o
12 205 injury and whether they used helmet and face protection. T o
13 g g
14 206 g 3
o
i? 207  The study proposal was approved by the Clinical Research Ethics Committee é E
s 3
ig 208  of the Cork Teaching Hospitals. = @
20 3 3
21 209 5 9
22 2 o
23 210 Statistical analysis s 2
24 5 m=
gg 211 Tests for normality were performed using Shapiro-Wilks test. All variables in ? %%
Ta S
% 212  the analysis were normally distributed and therefore described using means §§ @
W)
29 3¢
30 213 and standard deviations. Proportions were compared using Chi square tests. ;35
XCcCo
31 =R
32 214 Univariate associations of upper limb injury were examined using logistic %%5
33 ot o
S5z
24 215 regression analysis. The presence, strength, independence, and significance ggg
5 =m=
ERGE;
g? 216  of upper limb injury with the use of helmet with faceguard was quantified using 372
- =3
z 3
gg 217  logistic regression. This was adjusted simultaneously for age, previous hand 3 %
40 3. 3
41 218 injury, being struck directly by a hurley and foul play. Variables that were e S
42 2 5
43 219  significant using Pearson chi-squared test were included in the multivariate § 3
44 3 o
jg 220 logistic regression model as were those variables deemed clinically important. D ;
g 3
j; 221  The final model examines the association of upper limb injury with use of % ~
o N
49 . . . - s B
50 222 helmet and face-guard, adjusted simultaneously for age, previous hand injury, ‘g &”]
51 o>
52 223  being struck directly by a hurley and foul play. The factors associated with E
53 o
@
gg 224  hand injury were analysed by comparing those with confirmed upper limb @
56 g
57 {’%’
o
60 a
°
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injury (n=100) with those injured elsewhere (n= 63). Analysis was performed

using SPSS version 12 (Chicago, lllinois).

RESULTS

Hurling-related injuries for 430 patients were reviewed from 3172 consecutive
sports injuries presenting in the defined period. Of 199 identified and suitable
patients, 27 subjects were uncontactable, and 9 declined to participate. The
total response rate was 82% of possible subjects. Data on 163 patients were

included.

Interviews were conducted with 17 women and 146 men (n= 163). Average
time to follow-up was 39 weeks (range 28 — 48 weeks) post injury. Patient’s
ages ranged from 17-39 years (mean 23.52 yr). The majority of injuries

occurred in organised competition or supervised practice, n = 155 (95%).

Injury site and mechanism of injury:

The most commonly injured site (Table 1) was the upper extremity distal to
wrist, 85 (52.1%) followed by lower limb 30 (18.4%), with 27 head injuries
(16.6%). A statistically significant number of the distal upper limb injuries
sustained from a blow of a hurley were fractures n=46/74 (62%) [p< 0.001],
compared to soft tissue injury (laceration, ligamentous injury) n=28/74 (38%)
[Pearson Chi square p<0.001]. The most commonly injured digits were the 1°
(n= 16, 35%) and 5" (n=15, 33%), table 2. The metacarpal bones were most

commonly fractured (n=17, 37%) followed by the proximal phalanges (n=15,
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32%), the middle phalanx was least likely fractured (n=4, 8%) and the distal

phalanx was fractured in 10 cases (22%).

Table 1
Patient demographics, protection used, injury severity
Patient Total Hand No Hand P value
Characteristics n=163 (%) Injury Injury
n= 100 (%) n=63 (%)
Age, yrs
Range 17-39yr 17-33yr 17-39yr
Mean (sd) 23.51 (4.1) 23.51 (4.2) 23.52 (4.1)
Gender
Female 17 (10) 10 (10) 7(11)
Male 146 (90) 90 (90) 56 (89)
Site Injured
Distal Upper limb 85 (52.1) 85
Proximal upper limb | 15(9.2) 15
Lower limb 30 (18.4) 30 (48)
Axial 33 (20.3) 33 (52)
Protection used:
Helmet with
faceguard 106 (65) 74 32 (51) 0.002
Hand protection 8 (5) 4 4 (6) NS
Injury severity
Fracture 74 (45.4) 60 14 (22) <0.001
Variables associated
with Injury
Foul play 26 (15.9) 16 10 (16) NS
Struck by hurley 104 (63.8) 74 30 (60) NS
Previous hand injury | 82 (50.4) 57 25 (40) 0.03

Previous injury:

Most patients had suffered at least one injury in the past, n = 116 (71.2%),

two thirds of patients had between 1 and 5 previous injuries (n = 108, 66.3%).

Eight patients (4.9%) had more than six previous injuries. Fifty percent (n =

82) of patients had previously suffered an upper limb injury, 39% (n = 64) had

suffered a prior head injury, and a fifth (20.9% (n = 34)) had experienced both.

One third (35%) of those presenting with a fracture to the hand or fingers had
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suffered a prior fracture to the area. A history of previous upper limb injury

was associated with further injury of the area, OR 1.31 (95% CI11.02-1.68).

Protection used:

Only 8 (4.9%) used hand protection (Ashgard™ by O’Dare, fig. 2), while 149
(91.4%) had tried it in the past. Helmet with face protection was used by 65%
(n = 106). At the time of study helmet and faceguard use was voluntary in
adult participants. Previous trial of helmet with face-guard, and hand
protection was reported by 154 (94.5%). Given this high trial-rate, yet poor
uptake, respondents were asked why they had discontinued use. Most
respondents, n=123 (75.4%), described poor utility citing issues such as
bulkiness and diminished dexterity. More than half, n= 95 (58.3%) felt
protection was inadequate rendering the hand protection ineffective. When
asked about potential interest in new protective equipment, 121 (74.2%) felt

they would try a newly designed glove.

Univariate associations with hand injury (table 2):

Univariate analysis of the variables associated with hand injury demonstrated
a statistically significant association between prior injury, wearing a helmet
and faceguard and being struck by a hurley. The later two relationships
persisted on multivariate analysis respectively, independent of adjusted

variables.
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Table 2:
Univariate associations with hand injury in hurling
Upper limb injury OR (95% CI) p-value
N= n=100
Helmet with Yes n=74 2.76 (1.42-5.37) 0.003
faceguard No n= 26
n=106
Previous hand Yes n= 57 1.88 (1.46-4.94) 0.032
injury No n=43
n=82
Age 16-24 yrs n=52 1.05 (0.56-1.97) 0.88
n=163 > 24 yrs n=48
Struck by a hurley | Yes n=74 2.31 (1.23-5.22) 0.009
n=104 No n=26
Foul play Yes n=16 1.01 (0.43-2.4) 0.983
n=26 No n=84

OR= 0Odds Ratio, Cl= Confidence interval
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Table 3:

Logistic Regression analysis of the association of hand injury with helmet and
faceguard use (OR, 95% CI).

Category OR (95% CI) for Upper Limb injury p-value
Helmet with faceguard 3.15 (1.51-6.56) 0.002
Struck by a hurley 1.99 (1.24-3.8) 0.013
Age from mean 0.82 (0.4-1.68) 0.59
Previous hand injury 1.73 (0.90-2.6) 0.73
Foul Play 1.32 (0.49-3.5) 0.98

OR= Odds Ratio, Cl= Confidence interval

Impact of hand injury:
A week or more of play was lost by 152 (93.3%) of those injured, 89 (54.6%)
lost more than 4 weeks. Due to their injuries, 71 (43.6%) people missed work,

with 26 (16%) people missing more than 4 weeks of work.

DISCUSSION

We report that in this retrospective cross-sectional study of 163 hurling
players presenting to a university hospital emergency department with hurling
—related injury, hand injury was significantly associated with use of helmet and
facial protection, independently of age, previous hand injury, being struck
directly by a hurley and foul play. While in this cross-sectional study we

cannot demonstrate causality, this finding raises interesting questions
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10 324 Published data on the incidence of hurling-related hand injury is sparse. The o
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12 325 available literature however suggests that while the occurence of head and T E
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1; 326 facial injury in hurling has fallen, the proportion of players presenting with ; g
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12 327 hand injury remains essentially unchanged. Crowley et al. reported that 52% é E
a N

ig 328 of ED presentations for hurling injury were injuries to the hand. Eight years % E
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20 o o
21 329 later this proportion was similar at 56%,[8] and is comparable to the 62% s §
22 3 3
23 330 observed in the current study. Despite hand injury being a common s 2
24 c @
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gg 331 occurrence only 8% of adults reported use of commercially available hand ? %%
Ta S

% 332  protection, similar to the 9.8% reported by Kiely et al. in a 2003 study.[9] No §§ &
O
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30 333 rules are enforced in hurling regarding the use of hand protection. In the US é‘:@é
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24 335 worn in intercollegiate stick-handling sports (men's lacrosse, women's ggg
5 Sm=
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gg 337 to hurling. The major difference between these sports and hurling is that the ;:J )
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40 2 2
41 338 puck or ball is not handled by outfield players. Therefor a bulky glove may be e S
42 S =
43 339  worn without affecting dexterity or impeding play. The technical requirements o 3
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jg 340 of a hand protection device in hurling therefore differ and at the time of study D ;
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j; 341  had not gained acceptance among those players presenting to the ED. g N
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suffered a prior head injury, with 21% experiencing both in the past. Sixty-five
percent of this cohort wore helmet and face protection voluntarily,
demonstrating risk awareness regarding potential head and facial injury. A
similar usage of hand protection was not observed. Why the maijority of
players would adopt head and face protection while discontinuing hand
protection use cannot be addressed in this cross-sectional study. This may in
part be explained by the large emphasis placed on head protection[7 8 13] by
the sports body and injury commentators. Little emphasis has been placed on
hand injury and protection.[9] The utility and function of commercially

d™ model was

available hand-guards may also play a role. The Ashgar
described as ‘uncomfortable’ and ‘bulky’ by players, and did not protect
beyond the first phalanx, 30% of fractures were seen beyond this site (n=14).
A more anatomically correct model (Mycro Long Finger GIoveTM) has been
available on the market in more recent times (fig 3). This glove protects the
metacarpals, and offers greater protection for the phalanges, utilising

hardened plastics over the phalanges — providing protection without loss of

dexterity.

The significant relationship of a number of variables such as helmet use;
being struck by a hurley; and previous hand injury may represent altered
behaviour on behalf of both the injured party and the party causing the injury.
It could be argued that the use of helmet and face protection has altered
player behaviour leading to more hazardous playing style. The concept of risk
‘compensation’ or ‘homeostasis’ has been debated following the introduction

of many safety measures in many sports such as American football,[14 15]
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i? 377  specifications led to a 42% decrease in brain and spinal injury over a 5 year é E
s 3

ig 378 period.[15] It has been argued that cyclists are less likely to ride cautiously ? @
> o

20 o o
21 379 when wearing a helmet owing to their feeling of increased security.[16] A level s §
22 3 3
23 380 of perceived safety has been postulated to lead to increased levels of ‘risky s 2
24 c @
omZ

gg 381  behaviour[18]- in hurling it could be postulated that helmet with face ? %%
Ta S

% 382  protection increases the likelihood that a player will attempt a more risky aerial §§ @
29 . 538
30 383  catch such as seen in figure 1. g3
31 532
32 384 278
33 of o
24 385 The majority of the injuries reported upon in this study occurred during ggg
5 =m=
ERGE;

2? 386 organised competition or supervised practice at club events. The apparent 372
- =3

z 3

gg 387 success of the introduction of head and facial protection occurred because 3 3
=. o)

40 5 S
41 388 this level of regular supervision allows the enforcement of mandatory use e S
42 2 5
43 389 laws. The use of helmet and facial protection was made mandatory for initially § 3
44 3 o
jg 390 all players under-18, then all players under-21 in 2003 and 2005 respectively. D ;
g 3

j; 391  We studied our group in the period prior to 2010 when it became mandatory % ~
o N

49 o R
50 392 to wear this protection for all players. Players are not insured to train or play at < §
m —

51 o>
52 393 their clubs without the correct head and face protection. Further prospective E
53 o
@

gg 394 studies evaluating the effect of hand protection on the occurrence of hurling- @
56 3
57 £
58 g
59 o
60 a
°
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related hand injury are warranted to determine if the mandatory use of such

protective equipment would result in a comparable decrease in injury.

This data describes the impact of upper limb and hand injury both on return to
sport, and time lost from work. Almost one-fifth of all hurling related hand
injuries resulted in more than 4 weeks off from work. Though upper limb injury
is often regarded as being less serious than head injury such as eye injury,
studies have shown that hand is likely to take longer to return to pre-injury
activity than injury to other parts of the body.[19 20] Trybus et al. showed
more than 50% of hand injuries presenting to a specialist centre suffered

persistent post-traumatic disability.[20]

Limitations of this study included the retrospective nature of the self recorded
data obtained by telephone interview, however the initial ED presentation data
were gathered prospectively with follow-up performed to investigate factors
associated with these inuries. The 82% response rate which may have
resulted in selection bias within the responses- non-responders may have
may have had different attitudes regarding hand protection. This work
emphasises the high occurence of hand injury, which remains in hurling. The
study has attempted to highlight factors associated with this, and, we feel,

poses some important questions as to the behavioural changes that may
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419 accompany the introduction of safety equipment. Answers to these questions
420 may help to inform future decisions regarding safety equipment use in hurling.

421
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Legends to figures

Legend to Fig 1, typical action in a game, a player rises to catch the sliotar
despite the attentions of opponents, courtesy of Dan Sheridan, inpho
photography

Legend to Figure 2: Typical action, showing players with helmet, helmet and
face protection, and hand protection, the Ashgard™ hand glove is shown in
inset. courtesy of Dan Sheridan, inpho photography

Legend to Figure 3 the more recent Mycro Long Finger Glove™ offering
greater protection to the phalanges
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29 Fig 1: Hurling: Aerial Battle- the ball may be struck or caught in the air
30 374x243mm (300 x 300 DPI)
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Figure 2: Typical action, showing players with helmet, helmet and face protection, and hand protection, the
AshgardTM hand glove is shown in inset.
361x270mm (72 x 72 DPI)
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32 Figure 3 the more recent Mycro Long Finger GloveTM offering greater protection to the phalanges
33 260x195mm (300 x 300 DPI)
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Article Focus -
¢ Mandatory use of head and face protection in the Irish sport of hurling over
the past 10 years has been accompanied by a marked improvement

seendecrease in presentation of-in head and facial injury ratesto the ED.

e These improved frates-igures have not been seen in hand injury, where

rates-presentations to the ED have remained high, this despite the

availability of a commercially available hand protection device.

e This study was designed to investigate-theratesquantify the occurrence of

hurling-related hand injury_presenting to the ED, to examine some of the

risk-faetorsvariables associated withfer hurling-related hand injury. To

investigate the impact these injuries had on work and sports particiapation;

and to assess player attitudes to commercially available hand protection.
Key Messages —
e This work-hewever emphasises the high ireiderece-proportion ofef hand

injury_among hurling-related injury presentation to the ED, which remains

in hurling.
o This study highlights a number of factors related to hand injurye study-has

attempted to highlight risk factors for this, and, we feel.and poses some

questions as to the behavioural changes that may accompany the

introduction of safety equipment.

to-guide-futurerule-changes-andlawsThis work shows a statistically

significant association between helmet and face-guard use and hand injury

among hurling-related injury presentation to the ED.

Strengths and Limitations of this study -
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e This study is one of the first to address player attitudes towards; and

acceptance of; available hand protection in hurling. {-may-alse-raise-some

bedy-A causal relationship between the use of protective equipment and

injury at a remote site is not established but this work poses a number of

questions, which warrant further study.

e The retrospective nature of the self recorded data obtained by telephone
interview but initial ED presentation was gathered prospectively with
follow-up performed to investigate injury causation

e The 82% response rate which may have resulted in selection bias within

the responses.

ABSTRACT
Objectives: Hurling is Ireland’s national sport, played with a stick and ball;

injury to the hand is common. A decrease in the proportion of head injury

among emergency department (ED) presentations for hurling-related injury

ineidenee-has coincided with mandatery-voluntary use of helmet and face

protection since 2003. Simiarly-deecreased-njury-ratesA similar decrease in
proportions hasve not occurred in hand injury. We aim to assess-the

ineidencequantify hurling-related-ef-hurling-relatbased-on ED presentations

presentations-and examine variables associated with injury.; which-may-be
associated-with-his-incidenceln particular we were interested in comparing the

occurrence of hand injury in those using head and face protection versus

those who did not.-

Design: This study utilised a retrospective cross-sectional cohort study design
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Setting: This study took place at a single-university hospital emergeney

deparment.ED Consecutive hurling-related presentations-over a 3-month
period-wererecorded.

Outcome measures: A follow-up telephone interview was performed with 163

adultplayers_aged 216 years- —paediatric-patients-were-exeluded-to reflect

voluntary versus obligatory helmet use.

Results: The hand was most often injured n= 85 (52.1%). Hand injury most
commonly occurred from a blow of a Hurleyhurley n=104 (65%), fracture was
confirmed in 62% of cases. Two thirds of players (66.3%) had multiple
previous (1-5) hand injuries. A-trial-ef commercialhy-available-hand-protection
was-noted-in-95.4%of patientsMost patients 149 (91.4%)_had tried

commercially available hand protection, only 4.9% used hand protection

regularly. Univariate_analysis analysis-oftheriskfactorsfor-hand-injury-have

shown-ashowed statistically significant association between wearing a helmet

and faceguard_and hand injury; Odds Ratio (OR) 2.76 (95 % Confidence

Interval (Cl) 1.42-5.37) p=0.003. On further analysis adjusting simultaneously

for age, prior injury, foul play and being struck by a hurley this relationship

remained significant,prierinjury (OR = 3.154:88; CI=1.51-6.56, 4-46-4-94-p=

06:6320.002).; i =2 =1 - =

Conclusions: We report that hHurling-related hand injury iremains common. -

We noted low uptake of hand protection. We found that hand injury was

significantly associated with use of helmet and faceguard protection,

independent of other factors studied. Further studies are warranted to develop
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112 | strategies to minimise the occurrence of this injury.Fhese-suffering-a-hand

113

©CoOoO~NOUITA,WNPE

10 114

12 115

14 116

* (s3gv) Inauadns juswaublasug
| @p anbiydesbollqig soushy re Gzoz ‘2 sunc uo /wod fwg uadolway/:dny wouj pspeojumod "€T0Z AN 9T UO #£9Z00-ET0Z-uadolwa/9eTT 0T Se paysiignd 1si1) :uado rINg

w
o
‘salfojouyoal Jejiwis pue ‘Buiureny |v ‘Buluiw elep pue 1xa1 01 pale|al sasn 1o Buipnjoul ‘1ybliAdod Aq paloaloid

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

©CoO~NOUTA,WNPE

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

BMJ Open

INTRODUCTION

Hurling is the national sport of Ireland and is also played throughout the world,
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among members of the Irish diaspora in North America, Europe, Australia, §

@
New Zealand, South Africa and Argentina.[1] E

(o]

o

©

=3
Thought to predate Christianity, hurling has been a distinct Irish pastime for at« - - - | Formatted: Widow/Orphan control, %jusl

least 2000 years, stories of the hurling feats of Irish mythological heros such

as Setanta are recorded in ancient 12" century texts such as Lebor Laignech

(The Book of Leinster).[2]: One of Irelands’ native Gaelic sports, it shares

much with Scottish shinty,[3] cammag played on the Isle of Man, and Bandoy
in Wales and England.[4] Hurling was played in Ireland in ancient times by
teams representing neighboring villages. Games involved hundreds of
players, which would last several hours or even days. In 1904, hurling was an
unofficial demonstration sport in the St Louis Summer Olympic games and in

the final; Chicago (Fenian FC) defeated St Louis (Innisfails FC).[5]

Reputedly one of the fastest team field sports, this amateur game is played by
two teams of fifteen players who compete for a leather-bound ball (sliotar)
using a metre-long piece of ash wood (hurley) as a bat (fig 1). The standard
hurling pitch is 135 — 145 m long and 80 — 90 m wide. Two posts, which are
set 6.4 m apart, and connected above the ground by a crossbar_set at a
height of 2.5 m, form the goals at each end. A ball hit over the bar is worth
one point. A ball that is hit under the bar is called a goal and is worth three

points.[6]
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8 143  Hurling differs from field hockey and lacrosse in that the sliofar can be caught )
9 g
10 144  in the hand and carried for not more than four steps, struck in the air, or struck o &
11 S B
12 145 | on the ground with the hHurley. Further, when the ball is struck for longer § =
13 o W
14 146 | distances one of the greatest arts of the games is to jump and field the ball- E g
15 5 =
16 147  while opponents are free to strike the ball with their hurley (fig 1). The player S 3
17 s 32
ig 148 may kick or slap the ball with an open hand (the hand pass) for short-range ‘% E
20 149  passing. § §
21 s Q
22 150 | In aA 1984 study of Emergency Department (ED) presentations due to hurling & g
23 g 2
24 151 | injuries,_Crowley et al noted that 28% of presentations were facial and head = mg
25 055
26 152 | injuries and 36% were hand injuries.[7]_Nine years later following the ; 3‘;
—=—Q O
27 =
28 153  voluntary introduction of helmet and face protection the absolute number of og g
29 539
30 154 | presentations to ED due to hurling injury had almost halved.[8] The ratio of 553
co
31 =R
32 155 | presentations of site of injury had also changed with 20% of presentations due %%E
33 ot
34 156 | to head injury and 56% due to hand injury. This apparentrelative rise in hand §$§
35 3m
36 157 | injury was also noted in a furtherether study by Kielyies.[9] g@g
37 Q- 3
38 158 2 3
39 | . . . 5 S
40 159 | Hand-protection-available-at-the-time-of-study-was-theThe most widely used, s 5
41 e S
42 160 | dedicated hand protection for hurling, c—eommercially available_was the » T

=
43 a 3
a4 161 | Ashgard™ glove by O’Dare; (fig. 2). This is constructed of neoprene and 2 g
45 5
46 162 | elasticised fastenings, this apparatus focusesd primarily on_protecting the ﬁ ‘g‘

(¢}
47 o @
48 163 | metacarpal bones. This was the most commonly used device at the time of g ;‘
49 SN
50 164 | our study. Anecdotally, and in discussion with other physicians caring for the ‘% ;JNH
m —+

l .
22 165 | hurling community, (personal communication Prof M G Molloy) weThe-authors c}:
2
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noted-observed relatively poor levels of use of this equipment. This despite

published ED injury presentationsrates and recommendations.[8 9]

This study aims to quantify the occurrence of hurling-related hand injury

presenting to the ED and examine the variables, which may be associated

with hand injury. In particular, to assess the association of helmet and facial

protection with the occurrence of hand injury in this population, and to

describe the impact that this has on time lost from play and work.

MATERIALS AND METHODS

Consecutive hurling-related injuries over a 3-month_—period, July to

September, in 2006 presenting to the ED of a university hospital were

recorded. At the time of eEach patient’'s assessment-had a questionnaire was
completed by their treating emergency room physician regarding the nature
and circumstances of their injury and their subsequent investigations and

management.

In total 430 hurling-related inuries presented to the ED in the defined period.

Due to the enforcement of the use of helmet and face protection by many

juvenile clubs (catering for players of 16 years and younger), we excluded this

population (n=231). This enabled a true reflection of equipment use in the

adult/voluntary setting. The remaining 199 patients were contacted for a
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o
10 193 | subsequenttelephone interview-with-the-adult-patients-was-performed. Prior - 8
11 S B
12 194 | to performing-the interview, patients were contacted by telephone to give their § =
13 o W
14 195 | consent to their participation in the study. Interviews were completed within 90 ; g
15 5 =
16 196 | days of initial presentation to the ED (Mean 68 days (15-88)). The subjects £ =
17 s 32
18 197 also received background information about the study based on the Ethics ‘% §
19 @
20 198 | Ceommittee approval as well as a plain language statement. Telephone calls § §
21 S &
22 199 followed a scripted protocol to avoid investigator bias. The questionnaire & g
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26 201 NS
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30 203 — Mechanism of injury;- § n3
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35 3mz
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=
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Those players who had discontinued use of hand protection were asked if

they would consider trialling different protection if it were to become

commercially available.

Previous injury was defined as a physical injury, suffered while playing
hurling, resulting in at least one game missed. To aid analysis_of data upper

limb injuries were classed as proximal or distal. A proximal upper limb injury

occurred at the wrist or in the upper limb proximal to the wrist (forearm, elbow

or shoulder) a distal upper limb injury described all upper limb injury distal to

the wrist. An injury which resulted from an action of an opposing player which

was penalised by the referee was documented as ‘foul play’.depending-on-the

We were particularly interested in exploring the use of protective equipment

and whether or not this impacted on injury presentations to the ED. Based on

the hypothesis that use of protective equipment has been linked to increased

levels of “risky behaviour’ we focused particularly on those with serious hand

injury and whether they used helmet and face protection.

Eth | : | Teaching_Hossitale Btk

CommitteeThe study proposal was approved by the Clinical Research Ethics

Committee of the Cork Teaching Hospitals.

Statistical analysis

Tests for normality were performed using Shapiro-Wilks test. All variables in

the analysis were normally distributed and therefore described using means
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6 241 | and standard deviations. Distributions—were—summarised—udsing—means o
7 =2
8 242 %
9 o
10 243  Proportions were compared using Chi square tests. Univariate associations of o &
11 S B
12 244 | upper limb injury were examined using logistic regression_analysis. The § =
13 o W
14 245  presence, strength, independence, and significance of upper limb injury with ; g
15 5 =
16 246 | the use of helmet with faceguard was quantified using logistic regression. This § =
17 SR
18 247 | was; adjusteding simultaneously for age, previous hand injury, being struck ‘% %
19 = ¢
20 248 | dierectly by a hurley and foul play._Variables that were significant using § §
21 s Q
22 249 | Pearson chi-squared test were included in the multivariate logistic regression =
23 g 2
24 250 | model as were those variables deemed clinically important. The final model - mg
25 055
26 251 | examines the association of upper limb injury with use of helmet and face- gg_ﬁ
—=—Q O
27 o>
28 252 | guard, adjusted simultaneously for age, previous hand injury, being struck g%’g
29 539
30 253 | directly by a hurley and foul play. The risk—ferfactors associated with hand 5;3
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31 =R
32 254 | injury wereas analysed by comparing risk—factors—and-injury—mechanism—in %%E
. . . . _ o~ =
34 255 | these—who-had-suffered—athose with confirmed upper limb injury (n=100) ;gg
35 3m=
36 256 | withand those injured elsewhere (n= 636). Analysis was performed using g@g«'
37 @- =
38 257 | SPSS version 12 (Chicago, lllinois). > :3:
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40 258 > 3
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42 259 RESULTS o
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44 260  Hurling-related injuries for 430 patients were reviewed from 3172 consecutive ‘é S
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46 261  sports injuries presenting in the defined period. Of 199 identified and suitable ﬁ ‘g‘
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Interviews were conducted with 17 women and 146 men (n= 163). Average
time to follow-up was 39 weeks (range 28 — 48 weeks) post injury. Patient’s
ages ranged from 17-39 years (mean 23.52 yrears). The majority of injuries

occurred in organised competition or supervised practice, n = 155 (95%).

Injury site and mechanism of injury:

The most commonly injured site (Table 1) was_the upper extremity distal to
wrist, 85 (52.1%) followed by lower limb 30 (18.4%), with 27 head injuries
(16.6%). A statistically significant number of the distal upper limb injuries
sustained from a blow of a hurley were fractures n=46/74 (62%) [pP< 0.001],

compared to soft tissue injury (laceration, ligamentous injury) n=28/74 (38%)

[Pearson Chi square p<0.001]. The most commonly injured digits were the 1%

(n= 16, 35%) and 5" (n=15, 33%), table 2. The metacarpal bones were most
commonly fractured (n=17, 37%) followed by the proximal phalanges (n=15,

323%), the middle phalanx was least likely fractured (n=4, 8%) and the distal

phalanx was fractured in 10 cases (22%).

Table 1
Patient demographics, protection used, injury severity
VariablePatient OutcomeTotal Hand No Hand P value
Characteristics n=163 (%) Injury Injury
n= 100 (%) n=63 (%)

Age, yrs

Range 17-39yr 17-33yr 17-39yr
_{Mean (sd)) {23.512 (4.1)) 23.51 (4.2) 23.52 (4.1)
Gender

Female 17 (10%) 10 (10) 7(11)

Male 146 (90%) 90 (90) 56 (89)
Site Injured

Distal Upper limb 85 (52.1) 85

Proximal upper limb | 15 (9.2) 15

Lower limb 30 (18.4%) 30 (48)

Axial 33 (20.3%) 33 (52)
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1
2
3
4
5
6 Protection used:
7 Helmet with
8 faceguard 106 (65) 74 32 (51) 0.002
9 Hand protection 8 (5%) 4 4 (6) NS
Hand-Injury severity
10 Fracture 74 (45.4%) 60 14 (22) <0.001
11 Variables associated
12 withRisk Factors for
13 Hand Injury 26 (15.9%) 16 10 (16) NS
14 Foul play 104 (63.8%) 74 30 (60) NS
Struck by hurley 82 (50.4%) 57 25 (40 0.03
15 X .
Previous hand injury

16

287
17

288
18 289
19
20

290
21
22 o
23 291  Previous injury:

24 292 Most patients had suffered at least one injury in the past, n = 116 (71.2%),
26 293  two thirds of patients had between 1 and 5 previous injuries (n = 108, 66.3%).
28 294  Eight patients (4.9%) had more than six previous injuries. Fifty percent (n =
30 295  82) of patients had previously suffered an upper limb injury, 39% (n = 64) had
32 296 suffered a prior head injury, and a fifth (20.9% (n = 34)) had experienced both.
34 297  One third (35%) of those presenting with a fracture to the hand or fingers had
36 298 suffered a prior fracture to the area. A history of previous upper limb injury
38 299 | was associated with-risk-factorfer further injury of the area, OR 1.31 (95%

40 300 | CI1.02-1.68).

41

42 301

43

44 302 Protection used:
45

46 303 Only 8 (4.9%) used hand protection (Ashgard™ by O’Dare, fig. 2), while 149

48 304 (91.4%) had tried it in the past. Helmet with face protection was used by 65%

50 305 (n = 106). At the time of study helmet and faceguard use was voluntary in
51
52 306 adult participants. Previous trial of helmet with face-guard, and hand
53

54 307 protection was reported by 154 (94.5%). Given this high trial-rate, yet poor
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uptake, respondents were asked why they had discontinued use. Most
respondents, n=123 (75.4%), described poor utility citing issues such as
bulkiness and diminished dexterity. More than half, n= 95 (58.3%) felt
protection was inadequate rendering the hand protection ineffective. When
asked about potential interest in new protective equipment, 121 (74.2%) felt

they would try a newly designed glove.

RiskfaetorsforUnivariate associations with hand injury (table 2:-3):

Univariate analysis of the risk-factersvariables associated with-fer hand injury

has-shewndemonstrated a statistically significant association between prior
injury, wearing a helmet and faceguard and being struck by a hurley. The later
two relationships persisted on multivariate analysis respectively, independent

of adjusted variables.
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322 Table 2:
323

324 | Univariate aAnalysisforrisk-factorsfor-ssociations with hand injury in hurling
325
10 Upper limb injury OR (95% Cl) p-value

11 N= n=100
Helmet with Yes n=74 2.76 (1.42-5.37) 0.003
14 faceguard No n= 26
15 n=106

O©CoO~NOUITA,WNPE

17 Previous hand Yes.n= 57 1.88 (1.46-4.94) 0.032

18 injury No_n=43 1-(reference)
n=82

22 Age 16-24 yrs_ n=52 1.05 (0.56-1.97) 0.88
23 n=163 > 24 yrs n=48

26 Struck by a hurley | Yes n=74 2.31 (1.23-5.22) 0.009
n=104 No n=26 d-broioronsnd

31 Foul play Yes n=16 1.01 (0.43-2.4) 0.983
32 n=26 No_n=84 A{reference)

34 326
35 327 OR= 0Odds Ratio, Cl= Confidence interval
36 328
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Table 3:

Multivariate-Logistic Regression analysis of the association of risk-factorsfor
hand injury with helmet and faceguard use (OR, 95% CI).

OR= Odds Ratio, Cl= Confidence interval

Impact of hand injury:
A week or more of play was lost by 152 (93.3%) of those injured, 89 (54.6%)
lost more than 4 weeks. Due to their injuries, 71 (43.6%) people missed work,

with 26 (16%) people missing more than 4 weeks of work.

DISCUSSION

We report that in this retrospective cross-sectional study of 163 hurling

players presenting to a university hospital emergency department with hurling

—related injury, hand injury was significantly associated with use of helmet and

facial protection, independently of age, previous hand injury, being struck

directly by a hurley and foul play. While in this cross-sectional study we

cannot demonstrate causality, this finding raises interesting questions

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
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Category OR (95% CI) for Uupper Llimb injury p-value « B {Formatted Table
Helmet with faceguard 3.15 (1.51-6.56) 0.002

Struck by a hurley 1.99 (1.24-3.8) 0.013

Age from mean 0.82 (0.4-1.68) 0.59

Previous hand injury 1.73 (0.90-2.6) 0.73

Foul Play 1.32 (0.49-3.5) 0.98
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o
1 s
2 <
3 @
4 =
5 2
6 353 | regarding the epidemiology of hurling-related hand injuries in the era of o
7 =2
8 354 | voluntary helmet and face protection use in hurling. )
9 g
i(i 355 o &
o =
12 356 | Published data on the incidence of hurling-related hand injury is sparse. The T g
13 o @
14 357 | available literature however suggests that while tFhe ireidereeoccurence of ; gr
15 2 =
16 358 | head and facial injury in hurling has eentinued-to-decreasefallen,—while the S 3
17 B
18 359 | proportion of players presenting with hand injury remains essentially ‘% §
19 @
20 360 | unchanged. relative—incidence—of -hand-injury—has—continuedto—behigh 3 §
21 = A
22 361 | atCrowley et al. reported that 52% of ED presentations for hurling injury were = =
23 g 2
24 362 | injuries to the hand. Eight years later this proportion was similar at when - '0;
25 LS
26 363 | compared-to-1993-figures{56%,)-[8]_and is comparable to the 62% observed : 3‘;
27 el
28 364 | in the current study. Despite_hand injury being a common occurrence-this; @;%’g
29 539
30 365 only 8% of adults reported use of commercially available hand protection, 5:,;3
c o
31 =R
32 366 | similarthis—compared to the 9.8% seen-in—areported by Kiely et al. in a 2003 %%E
L . . . [ =
34 367 | study.[9] No rules are enforced in in—this—sperthurling regarding_the use of ggg
35 Sm=
36 368 | hand protection-use. In the US the National Collegiate Athletic Association g:mn,g
37 Q- =
38 369 (NCAA) dictates that gloves be worn in intercollegiate stick-handling sports > :EI
39 S 3
40 370 (men's lacrosse, women's lacrosse, and men's ice hockey).[10-12] These %; %
41 @ 3
42 371 | sports have many similarities to hurling. The major difference between these © E’
=
43 a g
44 372 | sports and hurling is that theFhe puck or ball is—_not handled by outfield ‘é g
45 = -
373 | players. Therefor a bulky glove may be worn without affecting dexterity or = g
46 = 5
47 o @
374 | impeding play.s-in-these-sports—however. makingthe-technicalrequirements 3 X
48 3
49 o 9
375 a &
50 o o
51 . . . L . . .
52 376 | technical requirements of a hand protection device in hurling therefore differ %
=
53 !
54 ©
55 g
56 &
s
59 2
o
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and at the time of study had not gained acceptance among those players

presenting to the ED.

Previous injury patterns reported by patients may provide some insight into

the role of an individual's behaviour in exposure to further injury.riskfacters

We report thatas 50% of patients had previously suffered an upper limb injury,
39% had suffered a prior head injury, with 21% experiencing both in the past.

Sixty-five percent of this cohort wore helmet and face protection voluntarily,

demonstrating risk awareness regarding potential head and facial injury. A

similar_usage of hand protection was not observed. Why the majority of

players would adopt head and face protection while discontinuing hand

protection use cannot be addressed in this cross-sectional study. Fhis-study

hand-injury-did-not-tend-to-habituallyuse-thisequipment—This may in part be
due-toexplained by the large emphasis placed on head protection[7 8 13] by

the sports body and injury commentators. Little emphasis has been placed on
hand injury and protection.[9] The utility and function of commercially

d™ model was

available hand-guards may also play a role. The Ashgar
described as ‘uncomfortable’ and ‘bulky’ by players, and did not protect
beyond the first phalanx, 305% of fractures were seen beyond this site
(n=1486). A more anatomically correct model (Mycro Long Finger Glove™) has

been available on the market in_more recent times (fig 3).; Tthis glove protects

the metacarpals, and offers greater protection for the phalanges, utilising

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 44 of 51

"salIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1xa1 01 pale|al sasn 1o Buipnjoul ‘1ybliAdod Aq paloaloid

* (s3gv) Jnauadns juswaublasug
| @p anbiydesbollqig soushy re Gzoz ‘2 sunc uo /wod fwg uadolway/:dny wouj pspeojumod "€T0Z AN 9T UO #£9Z00-ET0Z-uadolwa/9eTT 0T Se paysiignd 1si1) :uado rINg


http://bmjopen.bmj.com/

Page 45 of 51 BMJ Open

o
1 s
3 9
3 -
5
6 401 hardened plastics over the phalanges — providing protection without loss of T
7 =2
8 402  dexterity. %
9 o
10 403 - 8
11 S b5
12 404 | The significant relationship of a number of risk—factersvariables such as g bk
13 o W
14 405 helmet use; being struck by a hurley; and previous hand injury may represent ; g
15 5 =
16 406 altered behaviour on behalf of both the injured party and the party causing the § =
17 SR
18 407 | injury. Many % %
19 = &
20 408 | commentatorsfeelthatthelt could be argued that the use of helmet and face § §
21 s Q
22 409 protection has altered player behaviour leading to more hazardous playing & g
23 g 2
24 410 style. The concept of risk ‘compensation’ or ‘homeostasis’ has been c mg

(7]
25 DS o
26 411 | gquestioned-debated following the introduction of many safety measures in ggﬁ
—=—Q O
27 =
28 412 many sports such as American football,[14 15] cycling[16] and even on the g%’g
29 539
30 413 | introduction of the automobile seatbelt.[17 18] In American football the ‘E (,,3
co
31 =R
32 414 | evolution of the helmet over 50 years from a leather helmet to a metal and %%E
33 ot
34 415 | plastic hardshell helmet with faceguard drastically change tackle patterns. The %f;%
35 e
36 416 | ‘spear tackle’ saw player tackle with the head rather than shoulder- this was g@%
37 @- =
38 417 | accompanied by a dramatic rise in catastrophic brain and cervical spine injury. > :3:
— (@]
39 S o
40 418 | Banning the spear tackle and ensuring helmet specifications led to a 42% %; 3
= o

41 Q
42 419 | decrease in brain and spinal injury over a 5 year period.[15]_It has been © E’

=
43 a2 g
44 420 | argued that cyclists are less likely to ride cautiously when wearing a helmet % g
45 5
46 421 | owing to their feeling of increased security.[16] A level of perceived safety has Ej ‘g‘

(¢}
47 o @
48 422 | been postulated to lead to increased levels of ‘risky behaviour’[18]- in hurling g :
49 o R
50 423 | it could be postulated that helmet with face protection increases the likelihood ‘:ib. ;JN”
U) —+

51 . . . I :
52 424 | that a player will attempt a more risky aerial catch such as seen in figure 1. %
=
53 o
54 425 %
55 =
56 &
57 £
58 E
59 o
60 a
°

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

©CoO~NOUTA,WNPE

426

427

428

429

430

431

432

433

434

435

436

437

438

439

440

441

442

443

444

445

446

447

448

449

450

BMJ Open

The majority of the injuries reported upon in this study occurred during
organised competition or supervised practice at club events. The apparent
success of the introduction of head and facial protection occurred because
this level of regular supervision allows the enforcement of mandatory use
laws. The use of helmet and facial protection was made mandatory for
initiallyfirst-_all players under-18-players, then all players under-21 players-in
2003 and 2005 respectively. We studied our group in the period prior to 2010
when it became mandatory to wear this protection for all players. Players are
not insured to train or play at their clubs without the correct head and face
protection.

incidence-of-hand-injury-drop-in-a-similarfashion-Further prospective studies

evaluating the effect of hand protection on the occurrence of hurling-related

hand injury are warranted to determine if the mandatory use of such

protective equipment would result in a comparable decrease in injury.

This data shews-describes the impact of upper limb and hand injury both on
return to sport, erfinancially-interms-of medical-expense-and time lost from
work. Almost one-fifth of all hurling related hand injuries resulted in more than
4 weeks off from work. Though upper limb injury is often regarded as being
less serious than head injury such as eye injury, studies have shown that
hand is likely to take longer to return to pre-injury activity than injury to other
parts of the body.[19 20] Trybus et al. showed more than 50% of hand injuries
presenting to a specialist centre suffered persistent post-traumatic

disability.[20]
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ARTICLE SUMMARY

Article Focus —

e Mandatory use of head and face protection in the Irish sport of hurling over
the past 10 years has been accompanied by a marked decrease in
presentation of head and facial injury to the ED.

e These improved figures have not been seen in hand injury, where
presentations to the ED have remained high, this despite the availability of
a commercially available hand protection device.

e This study was designed to quantify the occurrence of hurling-related hand
injury presenting to the ED, to examine some of the variables associated
with hurling-related hand injury. To investigate the impact these injuries
had on work and sports participation and to assess player attitudes to
commercially available hand protection.

Key Messages —

e This work emphasises the high proportion of hand injury among hurling-
related injury presentation to the ED, which remains in hurling.

e This study highlights a number of factors related to hand injury and poses
some questions as to the behavioural changes that may accompany the
introduction of safety equipment.

e This work shows a statistically significant association between helmet and
face-guard use and hand injury among hurling-related injury presentation
to the ED.

Strengths and Limitations of this study -

e This study is one of the first to address player attitudes towards; and

acceptance of; available hand protection in hurling. A causal relationship
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between the use of protective equipment and injury at a remote site is not
established but this work poses a number of questions, which warrant
further study.

e The retrospective nature of the self recorded data obtained by telephone
interview but initial ED presentation was gathered prospectively with
follow-up performed to investigate injury causation

e The 82% response rate which may have resulted in selection bias within

the responses.

ABSTRACT

Objectives: Hurling is Ireland’s national sport, played with a stick and ball;
injury to the hand is common. A decrease in the proportion of head injury
among emergency department (ED) presentations for hurling-related injury
has coincided with voluntary use of helmet and face protection since 2003. A
similar decrease in proportions has not occurred in hand injury. We aim to
quantify hurling-related ED presentations and examine variables associated

with injury. In particular we were interested in comparing the occurrence of

hand injury in those using head and face protection versus those who did not.

Design: This study utilised a retrospective cross-sectional study design
Setting: This study took place at a university hospital ED over a 3-month
period.

Outcome measures: A follow-up telephone interview was performed with 163
players aged =216 years- to reflect voluntary versus obligatory helmet use.
Results: The hand was most often injured n= 85 (52.1%). Hand injury most

commonly occurred from a blow of a hurley n=104 (65%), fracture was
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confirmed in 62% of cases. Two thirds of players (66.3%) had multiple
previous (1-5) hand injuries. Most patients 149 (91.4%) had tried
commercially available hand protection, only 4.9% used hand protection
regularly. Univariate analysis showed statistically significant association
between wearing a helmet and faceguard and hand injury; Odds Ratio (OR)
2.76 (95 % Confidence Interval (Cl) 1.42-5.37) p=0.003. On further analysis
adjusting simultaneously for age, prior injury, foul play and being struck by a
hurley this relationship remained significant, (OR = 3.15 95% CI=1.51-6.56,

p= 0.002).

Conclusions: We report that hurling-related hand injury is common. We noted
low uptake of hand protection. We found that hand injury was significantly
associated with use of helmet and faceguard protection, independent of other
factors studied. Further studies are warranted to develop strategies to

minimise the occurrence of this injury.
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i? 107 hurling feats of Irish mythological heroes such as Setanta are recorded in é E
a B

ig 108 ancient 12" century texts such as Lebor Laignech (The Book of Leinster).[2] S~
> o

20 o o
21 109 One of Irelands’ native Gaelic sports, it shares much with Scottish shinty,[3] s §
22 3 3
23 110 cammag played on the Isle of Man, and Bando in Wales and England.[4] s 2
24 c @
omZ

gg 111 Hurling was played in Ireland in ancient times by teams representing ? %%
To D

% 112  neighboring villages. Games involved hundreds of players, which would last §§ @
W)

29 =05
30 113  several hours or even days. In 1904, hurling was an unofficial demonstration ;*{,,'5
XCcCo

31 =R
32 114  sport in the St Louis Summer Olympic games and in the final; Chicago %%5
33 ot o
S5z

24 115  (Fenian FC) defeated St Louis (Innisfails FC).[5] gg%
5 Sm=

36 =Zs8
37 116 a- 5
38 , . , z 3
39 117  Reputedly one of the fastest team field sports, this amateur game is played by 3 3
=. o)

40 2 2
41 118 two teams of fifteen players who compete for a leather-bound ball (sliotar) e S
42 2 5
43 119  using a metre-long piece of ash wood (hurley) as a bat (fig 1). The standard o 3
44 3 o
jg 120  hurling pitch is 135 — 145 m long and 80 — 90 m wide. Two posts, which are D ;
g 3

j; 121 set 6.4 m apart, and connected above the ground by a crossbar set at a g N
o N

49 o R
50 122  height of 2.5 m, form the goals at each end. A ball hit over the bar is worth < §
51 3 2
52 123  one point. A ball that is hit under the bar is called a goal and is worth three E
53 o
@

54 124  points.[6] w
55 =2
56 &
57 125 ;
58 g
59 o
60 =
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Hurling differs from field hockey and lacrosse in that the sliotar can be caught
in the hand and carried for not more than four steps, struck in the air, or struck
on the ground with the hurley. Further, when the ball is struck for longer
distances one of the greatest arts of the game is to jump and field the ball-
while opponents are free to strike the ball with their hurley (fig 1). The player
may kick or slap the ball with an open hand (the hand pass) for short-range
passing.

In a 1984 study of Emergency Department (ED) presentations due to hurling
injuries, Crowley et al noted that 28% of presentations were facial and head
injuries and 36% were hand injuries.[7] Nine years later following the
voluntary introduction of helmet and face protection the absolute number of
presentations to ED due to hurling injury had almost halved.[8] The ratio of
presentations of site of injury had also changed with 20% of presentations due
to head injury and 56% due to hand injury. This relative rise in hand injury was

also noted in a further study by Kiely.[9]

The most widely used, dedicated hand protection for hurling, commercially
available was the Ashgard™ glove by O’Dare (fig. 2). This is constructed of
neoprene and elasticised fastenings, this apparatus focuses primarily on
protecting the metacarpal bones. This was the most commonly used device at
the time of our study. Anecdotally, and in discussion with other physicians
caring for the hurling community, (personal communication Prof M G Molloy)
we observed relatively poor levels of use of this equipment. This despite

published ED injury presentations and recommendations.[8 9]
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This study aims to quantify the occurrence of hurling-related hand injury
presenting to the ED and examine the variables, which may be associated
with hand injury. In particular, to assess the association of helmet and facial
protection with the occurrence of hand injury in this population, and to

describe the impact that this has on time lost from play and work.

MATERIALS AND METHODS

Consecutive hurling-related injuries over a 3-month period, July to September,
in 2006 presenting to the ED of a university hospital were recorded. At the
time of each patient’'s assessment a questionnaire was completed by their
treating emergency room physician regarding the nature and circumstances of

their injury and their subsequent investigations and management.

In total 430 hurling-related inuries presented to the ED in the defined period.
Due to the enforcement of the use of helmet and face protection by many
juvenile clubs (catering for players of 16 years and younger), we excluded this
population (n=231). This enabled a true reflection of equipment use in the
adult/voluntary setting. The remaining 199 patients were contacted for a
telephone interview. Prior to the interview, patients were contacted by
telephone to give their consent to their participation in the study. Interviews
were completed within 90 days of initial presentation to the ED (Mean 68 days
(15-88)). The subjects also received background information about the study
based on the Ethics Committee approval as well as a plain language
statement. Telephone calls followed a scripted protocol to avoid investigator

bias. The questionnaire consisted of questions focusing on:
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— Site of injury;

— Mechanism of injury;

— Protective equipment in use at the time of injury;
— Previous injury;

— Previous use of protective equipment;

— Reasons for discontinuing use of protective equipment.

Those who had tried but discontinued hand protection were given five
potential options as to why they discontinued use of hand protection:

— Discomfort

— Ineffective protection

— Limitation in performance

— Poor aesthetics

— Expense
Those players who had discontinued use of hand protection were asked if
they would consider trialling different protection if it were to become
commercially available.
Previous injury was defined as a physical injury, suffered while playing
hurling, resulting in at least one game missed. To aid analysis of data upper
limb injuries were classed as proximal or distal. A proximal upper limb injury
occurred at the wrist or in the upper limb proximal to the wrist (forearm, elbow
or shoulder) a distal upper limb injury described all upper limb injury distal to
the wrist. An injury which resulted from an action of an opposing player which

was penalised by the referee was documented as ‘foul play’.
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vs)
L Z
2 <
2 201  We were particularly interested in exploring the use of protective equipment o
2 202 and whether or not this impacted on injury presentations to the ED. Based on E
©
c
7 . . . . . o
8 203 the hypothesis that use of protective equipment has been linked to increased 5
9 (9]
10 204 levels of “risky behaviour’ we focused particularly on those with serious hand ;
o
12 205 injury and whether they used helmet and face protection. T o
13 g g
14 206 g 3
o
i? 207  The study proposal was approved by the Clinical Research Ethics Committee é E
s 3
ig 208  of the Cork Teaching Hospitals. = @
20 3 3
21 209 5 9
22 2 o
23 210 Statistical analysis s 2
24 5 m=
gg 211 Tests for normality were performed using Shapiro-Wilks test. All variables in ? %%
Ta S
% 212  the analysis were normally distributed and therefore described using means §§ @
W)
29 3¢
30 213 and standard deviations. Proportions were compared using Chi square tests. ;35
XCcCo
31 =R
32 214 Univariate associations of upper limb injury were examined using logistic %%5
33 ot o
S5z
24 215 regression analysis. The presence, strength, independence, and significance ggg
5 =m=
ERGE;
g? 216  of upper limb injury with the use of helmet with faceguard was quantified using 372
- =3
z 3
gg 217  logistic regression. This was adjusted simultaneously for age, previous hand 3 %
40 3. 3
41 218 injury, being struck directly by a hurley and foul play. Variables that were e S
42 2 5
43 219  significant using Pearson chi-squared test were included in the multivariate § 3
44 3 o
jg 220 logistic regression model as were those variables deemed clinically important. D ;
g 3
j; 221  The final model examines the association of upper limb injury with use of % ~
o N
49 . . . - s B
50 222 helmet and face-guard, adjusted simultaneously for age, previous hand injury, ‘g &”]
51 o>
52 223  being struck directly by a hurley and foul play. The factors associated with E
53 o
@
gg 224  hand injury were analysed by comparing those with confirmed upper limb @
56 g
57 {’%’
o
60 a
°
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injury (n=100) with those injured elsewhere (n= 63). Analysis was performed
using SPSS version 12 with a 2 sided type one error rate of 0.05,

(Chicago, lllinois).

RESULTS

Hurling-related injuries for 430 patients were reviewed from 3172 consecutive
sports injuries presenting in the defined period. Of 199 identified and suitable
patients, 27 subjects were uncontactable, and 9 declined to participate. The
total response rate was 82% of possible subjects. Data on 163 patients were

included.

Interviews were conducted with 17 women and 146 men (n= 163). Average
time to follow-up was 39 weeks (range 28 — 48 weeks) post injury. Patient’s
ages ranged from 17-39 years (mean 23.52 yr). The majority of injuries

occurred in organised competition or supervised practice, n = 155 (95%).

Injury site and mechanism of injury:

The most commonly injured site (Table 1) was the upper extremity distal to
wrist, 85 (52.1%) followed by lower limb 30 (18.4%), with 27 head injuries
(16.6%). A statistically significant number of the distal upper limb injuries
sustained from a blow of a hurley were fractures n=46/74 (62%), compared to
soft tissue injury (laceration, ligamentous injury) n=28/74 (38%), [Pearson Chi
square p<0.001]. The most commonly injured digits were the 1% (n= 16, 35%)
and 5" (n=15, 33%), table 2. The metacarpal bones were most commonly

fractured (n=17, 37%) followed by the proximal phalanges (n=15, 32%), the
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middle phalanx was least likely fractured (n=4, 8%) and the distal phalanx

was fractured in 10 cases (22%).

Table 1
Patient demographics, protection used, injury severity
Patient Total Hand No Hand P value
Characteristics n=163 (%) Injury Injury
n= 100 (%) n=63 (%)
Age, yrs
Range 17-39yr 17-33yr 17-39yr
Mean (sd) 23.51 (4.1) 23.51 (4.2) 23.52 (4.1)
Gender
Female 17 (10) 10 (10) 7(11)
Male 146 (90) 90 (90) 56 (89)
Site Injured
Distal Upper limb 85 (52.1) 85
Proximal upper limb | 15(9.2) 15
Lower limb 30 (18.4) 30 (48)
Axial 33 (20.3) 33 (52)
Protection used:
Helmet with
faceguard 106 (65) 74 32 (51) 0.002
Hand protection 8 (5) 4 4 (6) NS
Injury severity
Fracture 74 (45.4) 60 14 (22) <0.001
Variables associated
with Injury
Foul play 26 (15.9) 16 10 (16) NS
Struck by hurley 104 (63.8) 74 30 (60) NS
Previous hand injury | 82 (50.4) 57 25 (40) 0.03

Previous injury:

Most patients had suffered at least one injury in the past, n = 116 (71.2%),

two thirds of patients had between 1 and 5 previous injuries (n = 108, 66.3%).

Eight patients (4.9%) had more than six previous injuries. Fifty percent (n =

82) of patients had previously suffered an upper limb injury, 39% (n = 64) had

suffered a prior head injury, and a fifth (20.9% (n = 34)) had experienced both.

One third (35%) of those presenting with a fracture to the hand or fingers had
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suffered a prior fracture to the area. A history of previous upper limb injury

was associated with further injury of the area, OR 1.31 (95% CI11.02-1.68).

Protection used:

Only 8 (4.9%) used hand protection (Ashgard™ by O’Dare, fig. 2), while 149
(91.4%) had tried it in the past. Helmet with face protection was used by 65%
(n = 106). At the time of study helmet and faceguard use was voluntary in
adult participants. Previous trial of helmet with face-guard, and hand
protection was reported by 154 (94.5%). Given this high trial-rate, yet poor
uptake, respondents were asked why they had discontinued use. Most
respondents, n=123 (75.4%), described poor utility citing issues such as
bulkiness and diminished dexterity. More than half, n= 95 (58.3%) felt
protection was inadequate rendering the hand protection ineffective. When
asked about potential interest in new protective equipment, 121 (74.2%) felt

they would try a newly designed glove.

Univariate associations with hand injury (table 2):

Univariate analysis of the variables associated with hand injury demonstrated
a statistically significant association between prior injury, wearing a helmet
and faceguard and being struck by a hurley. The later two relationships
persisted on multivariate analysis respectively, independent of adjusted

variables.
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291 Table 2:

292

293 Univariate associations with hand injury in hurling
294

Upper limb injury No upper limb injury | OR (95% CI) p-value
n =100 n=63

©CoOoO~NOUITA,WNPE

10 Helmet with
12 faceguard
13 n=106 74 (69.8%) 32 (30.1%) 2.76 (1.42-5.37) | 0.003

Previous hand
17 injury
18 n=82 57 (69.5%) 25 (30.5%) 1.88 (1.46-4.94) | 0.032

21 Age less than
mean - 24yrs
24 n=52

25 31 (59.6%) 21(40.4%) 1.05 (0.56-1.97) | 0.88

28 Struck by a
hurley
31 n=104 74 (71.2%) 30 (28.8%) 2.31 (1.23-5.22) | 0.009

33 Foul play
n=26 16 (61.5%) 10(38.5%) 1.01 (0.43-2.4) 0.983
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Table 3:

Logistic Regression analysis of the association of hand injury with helmet and
faceguard use (OR, 95% CI).

Category OR (95% CI) for Upper Limb injury p-value
Helmet with faceguard 3.15 (1.51-6.56) 0.002
Struck by a hurley 1.99 (1.24-3.8) 0.013
Age from mean 0.82 (0.4-1.68) 0.59
Previous hand injury 1.73 (0.90-2.6) 0.73
Foul Play 1.32 (0.49-3.5) 0.98

OR= Odds Ratio, Cl= Confidence interval

Impact of hand injury:
A week or more of play was lost by 152 (93.3%) of those injured, 89 (54.6%)
lost more than 4 weeks. Due to their injuries, 71 (43.6%) people missed work,

with 26 (16%) people missing more than 4 weeks of work.

DISCUSSION

We report that in this retrospective cross-sectional study of 163 hurling
players presenting to a university hospital emergency department with hurling
—related injury, hand injury was significantly associated with use of helmet and
facial protection, independently of age, previous hand injury, being struck
directly by a hurley and foul play. While in this cross-sectional study we

cannot demonstrate causality, this finding raises interesting questions
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2 o
3 322 regarding the epidemiology of hurling-related hand injuries in the era of E
4 =
2 323  voluntary helmet and face protection use in hurling. @
©

7 =
8 324 §
9 (9]
10 325 Published data on the incidence of hurling-related hand injury is sparse. The o
o) 7]

12 326 available literature however suggests that while the occurrence of head and T E
13 o W
1; 327 facial injury in hurling has fallen, the proportion of players presenting with ; g
o o

12 328 hand injury remains essentially unchanged. Crowley et al. reported that 52% é E
a N

ig 329 of ED presentations for hurling injury were injuries to the hand. Eight years % E
> o

20 o o
21 330 later this proportion was similar at 56%,[8] and is comparable to the 62% s §
22 3 3
23 331 observed in the current study. Despite hand injury being a common s 2
24 c @
omZ

gg 332  occurrence only 8% of adults reported use of commercially available hand ? %%
Ta S

% 333  protection, similar to the 9.8% reported by Kiely et al. in a 2003 study.[9] No §§ &
O

29 =05
30 334 rules are enforced in hurling regarding the use of hand protection. In the US é{,;g
31 =S 2
32 335 the National Collegiate Athletic Association (NCAA) dictates that gloves be %%5
33 ot o
S5z

24 336 worn in intercollegiate stick-handling sports (men's lacrosse, women's ggg
5 Sm=

S0ng

2? 337 lacrosse, and men's ice hockey).[10-12] These sports have many similarities =g
- =3

> 3

gg 338 to hurling. The major difference between these sports and hurling is that the ;:J )
=. o)

40 2 2
41 339 puck or ball is not handled by outfield players. Therefore a bulky glove may be @ §
42 » 5
43 340 worn without affecting dexterity or impeding play. The technical requirements o 3
44 3 o
jg 341  of a hand protection device in hurling therefore differ and at the time of study D ;
g 3

j; 342 had not gained acceptance among those players presenting to the ED. g N
o N

49 g &
50 343 S
51 o>
52 344  Previous injury patterns reported by patients may provide some insight into E
53 o
@

gg 345 the role of an individual's behaviour in exposure to further injury. We report @
g? 346 that 50% of patients had previously suffered an upper limb injury, 39% had %
58 E;
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°
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suffered a prior head injury, with 21% experiencing both in the past. Sixty-five
percent of this cohort wore helmet and face protection voluntarily,
demonstrating risk awareness regarding potential head and facial injury. A
similar usage of hand protection was not observed. Why the maijority of
players would adopt head and face protection while discontinuing hand
protection use cannot be addressed in this cross-sectional study. This may in
part be explained by the large emphasis placed on head protection[7 8 13] by
the sports body and injury commentators. Little emphasis has been placed on
hand injury and protection.[9] The utility and function of commercially

d™ model was

available hand-guards may also play a role. The Ashgar
described as ‘uncomfortable’ and ‘bulky’ by players, and did not protect
beyond the first phalanx, 30% of fractures were seen beyond this site (n=14).
A more anatomically correct model (Mycro Long Finger GIoveTM) has been
available on the market in more recent times (fig 3). This glove protects the
metacarpals, and offers greater protection for the phalanges, utilising

hardened plastics over the phalanges — providing protection without loss of

dexterity.

The significant relationship of a number of variables such as helmet use;
being struck by a hurley; and previous hand injury may represent altered
behaviour on behalf of both the injured party and the party causing the injury.
It could be argued that the use of helmet and face protection has altered
player behaviour leading to more hazardous playing style. The concept of risk
‘compensation’ or ‘homeostasis’ has been debated following the introduction

of many safety measures in many sports such as American football,[14 15]
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2 <
3 372 cycling[16] and even on the introduction of the automobile seatbelt.[17 18] In e
4 =
2 373  American football the evolution of the helmet over 50 years from a leather @
©

c

; 374 helmet to a metal and plastic hardshell helmet with faceguard drastically %
>

9 (9]
10 375 changed tackle patterns. The ‘spear tackle’ saw players tackle with the head 5 ;
12 376  rather than shoulder- this was accompanied by a dramatic rise in catastrophic T E
13 o W
14 377  brain and cervical spine injury. Banning the spear tackle and ensuring helmet ; g
15 s =
i? 378  specifications led to a 42% decrease in brain and spinal injury over a 5 year é E
s 3

ig 379 period.[15] It has been argued that cyclists are less likely to ride cautiously ? @
> o

20 o o
21 380 when wearing a helmet owing to their feeling of increased security.[16] A level s §
22 3 3
23 381  of perceived safety has been postulated to lead to increased levels of ‘risky s 2
24 c @
omZ

gg 382 behaviour[18]- in hurling it could be postulated that helmet with face ? %%
Ta S

% 383 protection increases the likelihood that a player will attempt a more risky aerial §§ @
29 . 538
30 384  catch such as seen in figure 1. g3
31 532
32 385 238
33 of o
24 386 The maijority of the injuries reported upon in this study occurred during ggg
5 =m=
ERGE;

2? 387 organised competition or supervised practice at club events. The apparent 372
- =3

z 3

gg 388 success of the introduction of head and facial protection occurred because 3 3
=. o)

40 5 S
41 389 this level of regular supervision allows the enforcement of mandatory use e S
42 » T
43 390 laws. The use of helmet and facial protection was made mandatory for initially § 3
44 3 o
jg 391 all players under-18, then all players under-21 in 2003 and 2005 respectively. D ;
g 3

j; 392 We studied our group in the period prior to 2010 when it became mandatory % ~
o N

49 o R
50 393 to wear this protection for all players. Players are not insured to train or play at < §
m —

51 o>
52 394 their clubs without the correct head and face protection. Further prospective E
53 o
@

gg 395 studies evaluating the effect of hand protection on the occurrence of hurling- @
56 3
57 £
58 g
59 o
60 a
°
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related hand injury are warranted to determine if the mandatory use of such

protective equipment would result in a comparable decrease in injury.

This data describes the impact of upper limb and hand injury both on return to
sport, and time lost from work. Almost one-fifth of all hurling related hand
injuries resulted in more than 4 weeks off from work. Though upper limb injury
is often regarded as being less serious than head injury such as eye injury,
studies have shown that hand is likely to take longer to return to pre-injury
activity than injury to other parts of the body.[19 20] Trybus et al. showed
more than 50% of hand injuries presenting to a specialist centre suffered

persistent post-traumatic disability.[20]

Limitations of this study included the retrospective nature of the self recorded
data obtained by telephone interview, however the initial ED presentation data
were gathered prospectively with follow-up performed to investigate factors
associated with these injuries. The 82% response rate which may have
resulted in selection bias within the responses- non-responders may have
may have had different attitudes regarding hand protection. This work
investigates hurling-related hand injury presenting to the ED (and compares to
other studies gathering data by the same means), it may therefore bias the
analysis toward serious injury. Two prospective studies on 74 and 127

players, revealed hand injury rates of 33% and 15.2% respectively.[21 22]
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3 421 These lower rates may represent a ‘dilution’ of more serious injury among less e

4 =

2 422  serious, minimal time loss injury. This work emphasises the high occurrence @

©

c

; 423  of hand injury, which remains in hurling. The study has attempted to highlight %

>

9 (9]

10 424 factors associated with this, and, we feel, poses some important questions as ;
o

12 425 to the behavioural changes that may accompany the introduction of safety T o

13 g o

Q =

1451 426 equipment. Answers to these questions may help to inform future decisions g ‘_3’

o o

12 427 regarding safety equipment use in hurling. é E
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Legends to figures

Legend to Fig 1, typical action in a game, a player rises to catch the sliotar
despite the attentions of opponents, courtesy of Dan Sheridan, inpho
photography

Legend to Figure 2: Typical action, showing players with helmet, helmet and
face protection, and hand protection, the Ashgard™ hand glove is shown in
inset. courtesy of Dan Sheridan, inpho photography

Legend to Figure 3 the more recent Mycro Long Finger Glove™ offering
greater protection to the phalanges
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29 Fig 1: Hurling: Aerial Battle- the ball may be struck or caught in the air
30 374x243mm (300 x 300 DPI)
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Figure 2: Typical action, showing players with helmet, helmet and face protection, and hand protection, the
AshgardTM hand glove is shown in inset.
119x90mm (300 x 300 DPI)
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32 Figure 3 the more recent Mycro Long Finger GloveTM offering greater protection to the phalanges
33 119x90mm (300 x 300 DPI)
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Article Focus —

Mandatory use of head and face protection in the Irish sport of hurling over
the past 10 years has been accompanied by a marked decrease in
presentation of head and facial injury to the ED.

These improved figures have not been seen in hand injury, where
presentations to the ED have remained high, this despite the availability of
a commercially available hand protection device.

This study was designed to quantify the occurrence of hurling-related hand
injury presenting to the ED, to examine some of the variables associated
with hurling-related hand injury. To investigate the impact these injuries

had on work and sports patticiapationparticipation and to assess player

attitudes to commercially available hand protection.

Key Messages —

This work emphasises the high proportion of hand injury among hurling-
related injury presentation to the ED, which remains in hurling.

This study highlights a number of factors related to hand injury and poses
some questions as to the behavioural changes that may accompany the
introduction of safety equipment.

This work shows a statistically significant association between helmet and
face-guard use and hand injury among hurling-related injury presentation

to the ED.

Strengths and Limitations of this study -

This study is one of the first to address player attitudes towards; and
acceptance of; available hand protection in hurling. A causal relationship

between the use of protective equipment and injury at a remote site is not
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established but this work poses a number of questions, which warrant
further study.

e The retrospective nature of the self recorded data obtained by telephone
interview but initial ED presentation was gathered prospectively with
follow-up performed to investigate injury causation

e The 82% response rate which may have resulted in selection bias within

the responses.

ABSTRACT

Objectives: Hurling is Ireland’s national sport, played with a stick and ball;
injury to the hand is common. A decrease in the proportion of head injury
among emergency department (ED) presentations for hurling-related injury
has coincided with voluntary use of helmet and face protection since 2003. A
similar decrease in proportions has not occurred in hand injury. We aim to
quantify hurling-related ED presentations and examine variables associated
with injury. In particular we were interested in comparing the occurrence of
hand injury in those using head and face protection versus those who did not.
Design: This study utilised a retrospective cross-sectional eshert-study design
Setting: This study took place at a university hospital ED over a 3-month
period.

Outcome measures: A follow-up telephone interview was performed with 163
players aged =216 years- to reflect voluntary versus obligatory helmet use.
Results: The hand was most often injured n= 85 (52.1%). Hand injury most
commonly occurred from a blow of a hurley n=104 (65%), fracture was

confirmed in 62% of cases. Two thirds of players (66.3%) had multiple
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previous (1-5) hand injuries. Most patients 149 (91.4%) had tried
commercially available hand protection, only 4.9% used hand protection
regularly. Univariate analysis showed statistically significant association
between wearing a helmet and faceguard and hand injury; Odds Ratio (OR)
2.76 (95 % Confidence Interval (Cl) 1.42-5.37) p=0.003. On further analysis
adjusting simultaneously for age, prior injury, foul play and being struck by a
hurley this relationship remained significant, (OR = 3.15 95% CI=1.51-6.56,

p= 0.002).

Conclusions: We report that hurling-related hand injury is common. We noted
low uptake of hand protection. We found that hand injury was significantly
associated with use of helmet and faceguard protection, independent of other
factors studied. Further studies are warranted to develop strategies to

minimise the occurrence of this injury.
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3 101 INTRODUCTION ?
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> 102 @
° 2
; 103  Hurling is the national sport of Ireland and is also played throughout the world, %
9 (9]
10 104 among members of the Irish diaspora in North America, Europe, Australia, S
o) 7]

12 105 New Zealand, South Africa and Argentina.[1] Thought to predate Christianity, T E
13 o W
14 106  hurling has been a distinct Irish pastime for at least 2000 years, stories of the E g
15 5 =
i? 107 | hurling feats of Irish mythological keresheroes such as Setanta are recorded é E
a N

ig 108 in ancient 12" century texts such as Lebor Laignech (The Book of ? E
> o

20 o o
21 109 Leinster).[2] One of Irelands’ native Gaelic sports, it shares much with s §
22 3 3
23 110  Scottish shinty,[3] cammag played on the Isle of Man, and Bando in Wales S
24 c @
omZ

gg 111 and England.[4] Hurling was played in Ireland in ancient times by teams 8%%
Ta S

% 112  representing neighboring villages. Games involved hundreds of players, which §§ @
W)

29 =05
30 113  would last several hours or even days. In 1904, hurling was an unofficial ;*{,,'5
XCcCo

31 =R
32 114  demonstration sport in the St Louis Summer Olympic games and in the final; %%5
33 ot o
S5z

24 115  Chicago (Fenian FC) defeated St Louis (Innisfails FC).[5] ggg
5 Sm=
36 =Zs8
37 116 a- 5
38 , , , z 3
39 117  Reputedly one of the fastest team field sports, this amateur game is played by 3 S
=. o)

40 2 2
41 118 two teams of fifteen players who compete for a leather-bound ball (sliotar) e S
42 2 5
43 119  using a metre-long piece of ash wood (hurley) as a bat (fig 1). The standard o 3
44 3 o
jg 120  hurling pitch is 135 — 145 m long and 80 — 90 m wide. Two posts, which are D ;
g 3

j; 121 set 6.4 m apart, and connected above the ground by a crossbar set at a g N
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49 o R
50 122  height of 2.5 m, form the goals at each end. A ball hit over the bar is worth < §
51 32
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53 o
@
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Hurling differs from field hockey and lacrosse in that the sliotar can be caught
in the hand and carried for not more than four steps, struck in the air, or struck
on the ground with the hurley. Further, when the ball is struck for longer
distances one of the greatest arts of the game is to jump and field the ball-
while opponents are free to strike the ball with their hurley (fig 1). The player
may Kkick or slap the ball with an open hand (the hand pass) for short-range
passing.

In a 1984 study of Emergency Department (ED) presentations due to hurling
injuries, Crowley et al noted that 28% of presentations were facial and head
injuries and 36% were hand injuries.[7] Nine years later following the
voluntary introduction of helmet and face protection the absolute number of
presentations to ED due to hurling injury had almost halved.[8] The ratio of
presentations of site of injury had also changed with 20% of presentations due
to head injury and 56% due to hand injury. This relative rise in hand injury was

also noted in a further study by Kiely.[9]

The most widely used, dedicated hand protection for hurling, commercially
available was the Ashgard™ glove by O’Dare (fig. 2). This is constructed of
neoprene and elasticised fastenings, this apparatus focuses primarily on
protecting the metacarpal bones. This was the most commonly used device at
the time of our study. Anecdotally, and in discussion with other physicians
caring for the hurling community, (personal communication Prof M G Molloy)
we observed relatively poor levels of use of this equipment. This despite

published ED injury presentations and recommendations.[8 9]
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This study aims to quantify the occurrence of hurling-related hand injury
presenting to the ED and examine the variables, which may be associated
with hand injury. In particular, to assess the association of helmet and facial
protection with the occurrence of hand injury in this population, and to

describe the impact that this has on time lost from play and work.

MATERIALS AND METHODS

Consecutive hurling-related injuries over a 3-month period, July to September,
in 2006 presenting to the ED of a university hospital were recorded. At the
time of each patient’'s assessment a questionnaire was completed by their
treating emergency room physician regarding the nature and circumstances of

their injury and their subsequent investigations and management.

In total 430 hurling-related inuries presented to the ED in the defined period.
Due to the enforcement of the use of helmet and face protection by many
juvenile clubs (catering for players of 16 years and younger), we excluded this
population (n=231). This enabled a true reflection of equipment use in the
adult/voluntary setting. The remaining 199 patients were contacted for a
telephone interview. Prior to the interview, patients were contacted by
telephone to give their consent to their participation in the study. Interviews
were completed within 90 days of initial presentation to the ED (Mean 68 days
(15-88)). The subjects also received background information about the study
based on the Ethics Committee approval as well as a plain language
statement. Telephone calls followed a scripted protocol to avoid investigator

bias. The questionnaire consisted of questions focusing on:

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

* (s3gv) Jnauadns juswaublosug
| @p anbiydesbollqig soushy re Gzoz ‘2 sunc uo /wod fwg uadolway/:dny wolj papeojumod "€T0Z AN 9T UO #£9Z00-ET0Z-uadolwa/9eTT 0T Se paysiignd 1si1) :uado rINg


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

BMJ Open

— Site of injury;

— Mechanism of injury;

— Protective equipment in use at the time of injury;
— Previous injury;

— Previous use of protective equipment;

— Reasons for discontinuing use of protective equipment.

Those who had tried but discontinued hand protection were given five
potential options as to why they discontinued use of hand protection:

— Discomfort

— Ineffective protection

— Limitation in performance

— Poor aesthetics

— Expense
Those players who had discontinued use of hand protection were asked if
they would consider trialling different protection if it were to become
commercially available.
Previous injury was defined as a physical injury, suffered while playing
hurling, resulting in at least one game missed. To aid analysis of data upper
limb injuries were classed as proximal or distal. A proximal upper limb injury
occurred at the wrist or in the upper limb proximal to the wrist (forearm, elbow
or shoulder) a distal upper limb injury described all upper limb injury distal to
the wrist. An injury which resulted from an action of an opposing player which

was penalised by the referee was documented as ‘foul play’.
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injury (n=100) with those injured elsewhere (n= 63). Analysis was performed

using SPSS version 12 with a 2 sided type one error rate of 0.05,

_(Chicago, lllinois).

RESULTS

Hurling-related injuries for 430 patients were reviewed from 3172 consecutive
sports injuries presenting in the defined period. Of 199 identified and suitable
patients, 27 subjects were uncontactable, and 9 declined to participate. The
total response rate was 82% of possible subjects. Data on 163 patients were

included.

Interviews were conducted with 17 women and 146 men (n= 163). Average
time to follow-up was 39 weeks (range 28 — 48 weeks) post injury. Patient’s
ages ranged from 17-39 years (mean 23.52 yr). The majority of injuries

occurred in organised competition or supervised practice, n = 155 (95%).

Injury site and mechanism of injury:

The most commonly injured site (Table 1) was the upper extremity distal to
wrist, 85 (52.1%) followed by lower limb 30 (18.4%), with 27 head injuries
(16.6%). A statistically significant number of the distal upper limb injuries
sustained from a blow of a hurley were fractures n=46/74 (62%)-{p<-06-004,
compared to soft tissue injury (laceration, ligamentous injury) n=28/74 (38%),
[Pearson Chi square p<0.001]. The most commonly injured digits were the 1°
(n= 16, 35%) and 5" (n=15, 33%), table 2. The metacarpal bones were most

commonly fractured (n=17, 37%) followed by the proximal phalanges (n=15,
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32%), the middle phalanx was least likely fractured (n=4, 8%) and the distal

phalanx was fractured in 10 cases (22%).

Table 1
Patient demographics, protection used, injury severity
Patient Total Hand No Hand P value
Characteristics n=163 (%) Injury Injury
n= 100 (%) n=63 (%)
Age, yrs
Range 17-39yr 17-33yr 17-39yr
Mean (sd) 23.51 (4.1) 23.51 (4.2) 23.52 (4.1)
Gender
Female 17 (10) 10 (10) 7(11)
Male 146 (90) 90 (90) 56 (89)
Site Injured
Distal Upper limb 85 (52.1) 85
Proximal upper limb | 15(9.2) 15
Lower limb 30 (18.4) 30 (48)
Axial 33 (20.3) 33 (52)
Protection used:
Helmet with
faceguard 106 (65) 74 32 (51) 0.002
Hand protection 8 (5) 4 4 (6) NS
Injury severity
Fracture 74 (45.4) 60 14 (22) <0.001
Variables associated
with Injury
Foul play 26 (15.9) 16 10 (16) NS
Struck by hurley 104 (63.8) 74 30 (60) NS
Previous hand injury | 82 (50.4) 57 25 (40) 0.03

Previous injury:

Most patients had suffered at least one injury in the past, n = 116 (71.2%),

two thirds of patients had between 1 and 5 previous injuries (n = 108, 66.3%).

Eight patients (4.9%) had more than six previous injuries. Fifty percent (n =

82) of patients had previously suffered an upper limb injury, 39% (n = 64) had

suffered a prior head injury, and a fifth (20.9% (n = 34)) had experienced both.

One third (35%) of those presenting with a fracture to the hand or fingers had

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘saiIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

* (s3gv) Inauadns juswaublasug
| @p anbiydesbollqig soushy re Gzoz ‘2 sunc uo /wod fwg uadolway/:dny wolj pspeojumod "€T0Z AN 9T UO #£9Z00-£T0Z-uadolwa/9eTT 0T Se paysiignd 1si1) :uado NG


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

268

269

270

271

272

273

274

275

276

277

278

279

280

281

282

283

284

285

286

287

288

289

290

BMJ Open

suffered a prior fracture to the area. A history of previous upper limb injury

was associated with further injury of the area, OR 1.31 (95% CI11.02-1.68).

Protection used:

Only 8 (4.9%) used hand protection (Ashgard™ by O’Dare, fig. 2), while 149
(91.4%) had tried it in the past. Helmet with face protection was used by 65%
(n = 106). At the time of study helmet and faceguard use was voluntary in
adult participants. Previous trial of helmet with face-guard, and hand
protection was reported by 154 (94.5%). Given this high trial-rate, yet poor
uptake, respondents were asked why they had discontinued use. Most
respondents, n=123 (75.4%), described poor utility citing issues such as
bulkiness and diminished dexterity. More than half, n= 95 (58.3%) felt
protection was inadequate rendering the hand protection ineffective. When
asked about potential interest in new protective equipment, 121 (74.2%) felt

they would try a newly designed glove.

Univariate associations with hand injury (table 2):

Univariate analysis of the variables associated with hand injury demonstrated
a statistically significant association between prior injury, wearing a helmet
and faceguard and being struck by a hurley. The later two relationships
persisted on multivariate analysis respectively, independent of adjusted

variables.
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291 Table 2:

292

293 Univariate associations with hand injury in hurling
294

Upper limb injury No upper limb injury | OR (95% CI) p-value
n =100 n=63

©CoOoO~NOUTA,WNPE

10 Helmet with
12 faceguard
13 n=106 74 (69.8%) 32 (30.1%) 2.76 (1.42-5.37) | 0.003

Previous hand
17 injury
18 n=82 57 (69.5%) 25 (30.5%) 1.88 (1.46-4.94) | 0.032

21 Age less than
mean - 24yrs
24 n=52

25 31 (59.6%) 21(40.4%) 1.05 (0.56-1.97) | 0.88

28 Struck by a
hurley
31 n=104 74 (71.2%) 30 (28.8%) 2.31 (1.23-5.22) | 0.009

33 Foul play
n=26 16 (61.5%) 10(38.5%) 1.01 (0.43-2.4) 0.983
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Table 3:

Logistic Regression analysis of the association of hand injury with helmet and
faceguard use (OR, 95% CI).

Category OR (95% CI) for Upper Limb injury p-value
Helmet with faceguard 3.15 (1.51-6.56) 0.002
Struck by a hurley 1.99 (1.24-3.8) 0.013
Age from mean 0.82 (0.4-1.68) 0.59
Previous hand injury 1.73 (0.90-2.6) 0.73
Foul Play 1.32 (0.49-3.5) 0.98

OR= Odds Ratio, Cl= Confidence interval

Impact of hand injury:
A week or more of play was lost by 152 (93.3%) of those injured, 89 (54.6%)
lost more than 4 weeks. Due to their injuries, 71 (43.6%) people missed work,

with 26 (16%) people missing more than 4 weeks of work.

DISCUSSION

We report that in this retrospective cross-sectional study of 163 hurling
players presenting to a university hospital emergency department with hurling
—related injury, hand injury was significantly associated with use of helmet and
facial protection, independently of age, previous hand injury, being struck
directly by a hurley and foul play. While in this cross-sectional study we

cannot demonstrate causality, this finding raises interesting questions
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that 50% of patients had previously suffered an upper limb injury, 39% had
suffered a prior head injury, with 21% experiencing both in the past. Sixty-five
percent of this cohort wore helmet and face protection voluntarily,
demonstrating risk awareness regarding potential head and facial injury. A
similar usage of hand protection was not observed. Why the maijority of
players would adopt head and face protection while discontinuing hand
protection use cannot be addressed in this cross-sectional study. This may in
part be explained by the large emphasis placed on head protection[7 8 13] by
the sports body and injury commentators. Little emphasis has been placed on
hand injury and protection.[9] The utility and function of commercially
available hand-guards may also play a role. The AshgardT'V| model was
described as ‘uncomfortable’ and ‘bulky’ by players, and did not protect
beyond the first phalanx, 30% of fractures were seen beyond this site (n=14).
A more anatomically correct model (Mycro Long Finger GIoveTM) has been
available on the market in more recent times (fig 3). This glove protects the
metacarpals, and offers greater protection for the phalanges, utilising
hardened plastics over the phalanges — providing protection without loss of

dexterity.

The significant relationship of a number of variables such as helmet use;
being struck by a hurley; and previous hand injury may represent altered
behaviour on behalf of both the injured party and the party causing the injury.
It could be argued that the use of helmet and face protection has altered
player behaviour leading to more hazardous playing style. The concept of risk

‘compensation’ or ‘homeostasis’ has been debated following the introduction
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related hand injury are warranted to determine if the mandatory use of such

protective equipment would result in a comparable decrease in injury.

This data describes the impact of upper limb and hand injury both on return to
sport, and time lost from work. Almost one-fifth of all hurling related hand
injuries resulted in more than 4 weeks off from work. Though upper limb injury
is often regarded as being less serious than head injury such as eye injury,
studies have shown that hand is likely to take longer to return to pre-injury
activity than injury to other parts of the body.[19 20] Trybus et al. showed
more than 50% of hand injuries presenting to a specialist centre suffered

persistent post-traumatic disability.[20]

Limitations of this study included the retrospective nature of the self recorded
data obtained by telephone interview, however the initial ED presentation data
were gathered prospectively with follow-up performed to investigate factors
associated with these inuriesinjuries. The 82% response rate which may have
resulted in selection bias within the responses- non-responders may have
may have had different attitudes regarding hand protection._This work

investigates hurling-related hand injury presenting to the ED (and compares to

other studies gathering data by the same means), it may therefore bias the

analysis toward serious injury. Two prospective studies on 74 and 127

players, revealed hand injury rates of 33% and 15.2% respectively.[21 22]
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