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ABSTRACT

Introduction: Gaelic football, Camogie, Hurling, Handball and Rounders
collectively known as Gaelic games, are popular sports played in Ireland,
with an increasing following worldwide. Information within the literature on
longitudinal dental injury trends sustained whilst playing Gaelic games has
been limited to date. The Gaelic Athletic Association (GAA), who govern
the sports, have taken considerable steps to ensure players safety is
maintained through various rule changes in the form of compulsory
protective equipment wear and the availability of an injuries benefit
insurance scheme- However, the impact of such legislative changes remains
unexamined.

Aim: To evaluate the impact of the compulsory use of personal protective
equipment (PPE) on the incidence of dental injuries in Gaelic games.
Method: A literature review was undertaken to explore the use of personal
protective equipment in Gaelic Games and then a review of the open-
access Gaelic Athletic Association Annual Reports from 2005-2019 were
reviewed to obtain annual injury benefit fund claim data.

Results: A total of 4617 dental injuries were reported throughout 2005-
2019. There was a statistically significant reduction in dental injuries
following the introduction of mandatory PPE use in Gaelic games (p =
0.0053).

Conclusions: The incidence of dental injuries in Gaelic games is decreasing
steadily since the mandatory introduction of helmets and mouthguards.
Compulsory wearing of mouth guards in hurling and camogie will reduce
dental injuries further. This rule change will certainly reduce injury benefit
claims and prevent associated morbidity for players.

Keywords: Maxillofacial; Dental; Mouth-guard; Gaelic  Athletic
Association; Helmets; Contact Sports.
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1. Introduction:

Gaelic football, Camogie, Hurling, Handball and
Rounders collectively known as Gaelic games, are
popular sports played in Ireland, with an increasing
following worldwide. The governing body for Gaelic
games, the Gaelic Athletic Association have continually
sought to enhance the safety and wellbeing of its
500,000 plus members: In recent years, the GAA have
taken considerable measures through the introduction of
rule changes in the form of compulsory helmet wear,
mouth guard use, stricter penalties for cynical fouls and
the introduction of the GAA injury benefit fund schemes!.
However, while broadly supported by evidence from
other contact sports?, to date there has been no direct
evaluation of the impact of such changes on
dentoalveolar injuries during Gaelic games.

In January 2009, compulsory helmet wear was first
introduced into the games of hurling and camogie. The
rule stated that all players up to senior level were
obliged to wear a helmet and faceguard during training
and competitive play. In January 2010, senior players
were then added to the ruling, which led to the
compulsory wearing of helmets with faceguards for
hurlers at all levels. Prior to this, helmet wear was
optional and during this time injury to the facial region
was commonplaces. Hurling and camogie are fast paced
games with frequent bodily contact and the potential for
a “hurley stick” (similar to a hockey stick) or a hard ball
(similar to a cricket ball) traveling at speeds up to
80km/h, to contact the face, which can lead to significant
injury.

Mouth guards have been used in various sports as far
back as the 1920s, when they were first introduced to the
sport of boxing as a way of preventing dento-alveolar
injury4. In comparison, Gaelic football is a fast-paced
game allowing players to both kick and handle the ball.
Twisting, turning, tackling and the use of hands to grab
the ball from an opponent leads to frequent bodily
contact which includes hands and arms at face height. As
players wear no other protective equipment such as
padding or helmets, such contact can lead to a higher risk
of injury.

Throughout the literature, researchers have discussed the
different types of mouth guards available, from stock,
boil and bite to custom-made. Evidence strongly suggests
that custom mouthguards are the optimum type of
mouthguard to reduce injury3. Mouthguards have been
consistently proven to reduce dental injury in those
participating in contact sports ¢ 7 8 9 10, Mouthguards
have been recommended by many stakeholders, such as
the American and Irish Dental Associations, and the Oral
Health Foundation 17 12 13, The Irish Dental Association
(IDA) reported that Ireland had one of the highest rates
of sport-related oral injuries in the EU, with one-third of
all adult dental injuries being sports-related’4. Stewart et
al., in 2011, found that 23.2% of paediatric emergency
dental cases attending University College Cork Dental
Hospital were caused by sports related injuries’s.

In response to increasing evidence on the value of
mouthguards in reducing injury, major changes were
intfroduced in April 2012 when the GAA held its Annual
Congress. A ruling was announced stipulating the

intfroduction of mandatory use of mouth guards in all
Gaelic football matches and training sessions from
January 15t 2013 (for all ages up to minor level) and at
U21 and adult level from January 15t 2014.

Although it is widely accepted that participation in any
sport carries with it some element of injury risk'¢, dental
injury at any age can result in potential lifelong morbidity
and financial burden to a patient. Injury can lead to the
loss of players from important games and cause
deterioration in performance due to reduction in fitness
from missed training.

2. Aim:

To evaluate the impact of compulsory use of personal
protective equipment on the incidence of dental injuries
in Gaelic games.

3. Methods:

A literature review was carried out to evaluate the level
of reporting in the area of longitudinal dental injury
trends in Gaelic games and the use of mouth guards and
helmets in Gaelic Games sports. The search was
performed using electronic databases “Scopus”,
“PubMed”, “Science direct”,” Semantic scholar” and
“Clinical key”. The keywords searched included “Gaelic
game*”, “dental”, “mouth guard™” and “helmet”.

The second part was the review of the open-
access Gaelic Athletic Association Annual Reports. These
reports are financial accounts produced every year
highlighting injury insurance claim data. The period
2005-2019 was reviewed to obtain annual injury benefit
fund claim data. Players were classified as youth
(<18yrs) and senior (>18yrs). The following headings
were noted: Eye, Ear, Facial, Head, Jaw, Nose, Teeth.
Collectively these terms were classified as Oral and
Maxillofacial injuries (OMFS). The study then sought to
focus on the dental injuries sustained over the period.
Data was assessed for normality using visual inspection
of histograms and Q-Q plots. The difference between
mean injury rates before and after the introduction of
mandatory mouthguard and helmet wear was assessed
using Woelch’s T-test. The threshold for statistical
significance was set at P = 0.05. Data was analysed
using IBM SPSS statistics for Windows, version 27.

4. Results:

A review of the published literature showed limited
reports of longitudinal dental injury trends in Gaelic
games'?,

In the 15 years evaluated (2005-2019), a total of
99,858 bodily injuries occurred in Gaelic games, 7,540
(7.5%) were recorded as OMFS injuries. Within the
OMFS injuries, 4617 were dental injuries resulting in an
overall prevalence of (4.6%) of dental injuries in the
sports of Gaelic games. Analysis of the data showed, a
57.4% reduction of dental injuries in Gaelic games from
2009 to 2019. Separately this showed a 59.7%
reduction in Gaelic football and a 52.1% in hurling and
camogie during the same period.

Analysis of the pre and post 2009-2010 periods showed
a substantial reduction in the incidence of dental injuries
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The Introduction of Compulsory Personal Protective Equipment in Gaelic Games
with the introduction of helmets in hurling and camogie. and a visible plateau in dental hurling injuries, five years
The introduction of mandatory helmets led to a reduction before the introduction of mouth guard use (Figure 1).

Figure 1: Yearly dental Injuries in Gaelic football and Hurling 2009-2019.
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In the early years of the study period a worrying trend (Figure 2). Overall bodily injuries within the GAA have
of increasing bodily injuries were recorded by the GAA, been relatively consistent since 2010, in contrast dental
however this reduced and has now plateaued overtime injuries, have been steadily declining.

Figure 2: Total number of GAA injuries of all body parts 2005-2019
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In Gaelic football, there was a statistically significant period, corresponding with the introduction of mouth
reduction (mean difference 28%, p=0.0053, (Figure 3) guards.
in the mean incidence of dental injuries in the post-2013
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Figure 3: Mean yearly frequencies of dental injuries in Gaelic games.
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Error bars indicate standard deviation. Welch’s T-test used to compare means. *** p = 0.0053

In total at all age levels Gaelic football players had 3 Figure 4 demonstrates the trend of dental injuries in the
times the number of dental injuries versus those playing GAA from the period 2005 with a clear decrease evident
Hurling/Camogie (Table 1). at two points with the introduction of the mandatory use

of personal protective equipment in Gaelic games.

Player Level Football Dental Injuries Incidence Ratio Hurling Dental Injuries
Minor players 675 3.2: 1 213

(U-18)

Senior players ‘ 2578 2.2:1 1151

Total Injuries ‘ 3253 2.4:1 1364

Table 1: Comparison of dental injuries sustained playing Gaelic football and hurling/camogie at U-18 minor level and
senior level
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Figure 4: Yearly injuries 2005 — 2019 across GAA sports
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5. Discussion:
The incidence of dental injury is decreasing in Gaelic
games. The introduction of the mandatory use of helmets
in 2009 and mouthguards for Gaelic football players in
2013 as the timing of injury reduction corresponds to
these interventions.

However, the incidence of dental injuries experienced by
Gaelic football participants is still high at 4.6% and the
number of reported dental injuries each year appears to
have plateaued.

In comparison to other contact sports analysed in Welich
et al's recent systematic review and Meta -analysis’s,
Gaelic sports had a lower prevalence of oro-facial injury
(7.5%) and dental injury (4.6%). One must take into
account however, that in this study a large volume of
99,858 injuries were recorded, in comparison to Welich
et al’s meta-analysis of 4,933 players. Comparison with
the Gaelic games, Gaelic football has 3 times the number
of dental injuries compared to hurling/camogie. In the
younger Gaelic football age groups (under 18 years
old), the incidence is 3.2 times higher than
hurling /camogie age group.

The study showed the number of dental injuries sustained
in Gaelic football since the introduction of compulsory
mouthguard wearing has decreased, but further
reductions should be sought. The GAA have advised
players that they are responsible for ensuring they wear
a mouthguard during participation in Gaelic football and
that they can be subsequently sent off should they fail to
comply. They have adopted the phrase “No
Mouthguard? No Game!” Any dental injuries sustained
while not adhering to the mouthguard rules mean a
player will not be covered under the GAA injury benefit
scheme’?.

Dental injuries can be associated with lifelong morbidity
and injury-claim expense thus it is important to reduce the
incidence of such injuries. Dental injury represents a
significant economic cost to both the individual affected

and health services. The lifelong financial cost for a lone
avulsed tooth is estimated to be in the region of 18,000
euro20, The GAA injury benefit scheme covers dental costs
up to 4,500 euro?'. This represents a considerable
financial shortfall for the affected player or their family.
Therefore, the use of mouthguards in Gaelic games has
had a positive impact on player health and has reduced
the risk of players suffering a large personal financial
loss due to dental injury and represents a significant
saving to the GAA by reducing injury claims.

To state non-compliance with helmet wear as a source of
dental injury would be inaccurate. Helmets are a clearly
visible piece of protective equipment and playing without
wearing one is not possible, in comparison to mouth
guards, which are hidden in the player’s mouth Play
without a mouth guard could easily go undetected.
Players are not obliged to wear mouth guards in hurling
or camogie however introduction of mouth guards could
further reduce dental injuries in these sports.

5-1. CHALLENGES IN PROTECTIVE EQUIPMENT
COMPLIANCE:

If personal protective equipment use is being promoted
and players are complying with the rules, why might
OMFS and dental injuries continue to occur?

5-2. EQUIPMENT DISSATISFACTION:

Anecdotally, observations have been made that player
dissatisfaction with equipment can lead to non-
compliance, with some reports of players placing the
mouthguard in their sock during play. Players have
complained that mouth guards make it hard to speak
clearly and cause breathing difficulties. Coaches cite this
as a reason for failing to encourage players to wear
them during practices and competition.22 Helmets have
also been known to be “modified by players for
enhancement of vision with resultant injury”23.

5-3. EQUIPMENT COST:
Although custom fit mouth guards have been proven to be
superior, they are considerably more expensive. Custom
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mouthguards are manufactured using dental impressions.
The custom guard is suitable in the adult dentition as this
is stable, unlike the childhood dentition which undergoes
frequent change, with loss of deciduous dentition and
subsequent eruption of the permanent teeth. Parents with
numerous children participating in Gaelic games would
have large costs associated with purchasing multiple
custom fit mouthguards. This in turn may lead them to
purchase less effective, cheaper alternatives which may
contribute to higher injury rates seen in younger players
in football versus hurling (Table 1). The GAA suggest that
“Typically a custom-fitted mouthguard should cost
between €50 and €75"24, However, the cost of a custom
fitted mouthguard from a dentist is likely to be higher
with O’Malley et al 25 suggesting that the average cost
in 2011 was €109. To remedy this, different incentives
have been trialed such as bulk purchase of mouthguards
and tax incentive on the purchase of sports safety
equipment. Helmet cost can range from €50 to €100 for
a child or adult helmet. A helmet purchase is a more
sustainable, long-term purchase as a head does not
undergo as many growth changes as the developing
dentition does. Helmets can also be passed onto younger
siblings for further use.

5-4. INJURY EDUCATION:

Education about the importance of wearing a
mouthguard remains a priority to reduce the number of
dental injuries. Lack of awareness amongst players
around long-term treatment implications and costs of
dental injuries may be contributing to a lack of
compliance with mouth guards. 2 The GAA should
consider further education at local level to stress the
importance of compliance with the rules especially at
senior inter county and club player level as these players
need to set good examples to younger players. Perhaps
educational talks at local level from dental practitioners
would be another useful intervention.

5-5. PEER ACCEPTANCE:

Murphy et al. commented on the poor adherence to rules
on personal protective equipment, especially during
training sessions after the compulsory introduction of
helmet wear in 20097 In the younger age groups, the
use of safety equipment could be perceived as not being
“cool” and lead to lack of peer acceptance should a
player wear a mouth guard. However, with the
intfroduction of a compulsory rule it removes that choice
and in time, a mouth guard will be part of the accepted

process of playing Gaelic football and resistance to
wear should reduce.

6. Conclusions:

The reporting of dental injuries in the literature in Gaelic
games to date has been somewhat restricted, possibly
due to limited interest in the area. Effective injury
prevention through the introduction of PPE has shown a
significant improvement. A level of dental injury persists
throughout the Gaelic games. One must ask whether
adherence to the regulations is being followed at a local
level and the introduction of mouth guard wear in hurling
and camogie should serve to reduce dental injuries
further in these sports.

7. Recommendations:

e Implementation of compulsory mouth guard use in
Hurling and Camogie.

e Consideration of tax incentives or redistribution of
injury benefit fund to reduce the cost of custom mouth
guards.

e Further research into reasons for limited reporting
and safety equipment dissatisfaction should be
explored.

o The development of a national injury database,
which will record in more detail the incidence and
classification of dental injuries sustained.

e This will lead to more effective data recording, aid
planning and decision making for future injury
prevention such as possible harsher penalties for
failure to comply with rules.
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