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Aim: To evaluate level of compliance and reasons 
for non-compliance with measures to prevent dental 
injuries among ice hockey players.

Methods: Ice hockey players participated in an 
online, standardized, cross-sectional survey that 
addressed demographics, use and reasons for lack of 
use of facial and oral protective equipment and past 
oral injuries.

Results: Of the 169 survey respondents, 45.6% 
never wore a mouthguard, 23.1% always, 14.8% 
sometimes and 16.5% only when enforced. Major 
reasons for not wearing mouthguards included 
discomfort, impairment of function or seeming 
unnecessary. Over 57.4% of participants wore a 
full-face shield, 35.5% a half-face visor and 7.1% no 
facial equipment. Participants did not wear a full-face 
shield mostly because it hinders visibility. Past oral 

injury was reported by 31.4% of participants. The most 
common type of injury was laceration (61.5%), followed 
by contusions, broken and lost teeth. Of the injured, 
57.7% were hit by a stick, 46.2% by a puck and 25% were 
checked by an opponent.

Conclusions: Compliance with wearing mouthguards 
and full-face shields is low because of issues surrounding 
player comfort, function and lack of visibility. Efforts should 
be made to work with hockey players and relevant industry 
to improve product design for protective measures and to 
enforce their use.

Practical Implications: Reasons behind lack of protective 
equipment use by hockey players should be understood to 
enable dental professionals to communicate with patients 
and resolve challenges to the use of preventative measures 
to increase compliance and decrease incidence and 
severity of traumatic oral injuries.
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Ice hockey is a popular sport internationally, with over 1 million 
players in Canada and the United States alone.1,2 This fast-
paced collision sport has unique injury potential, as players can 

skate up to 30 mph and shoot pucks at over 100 mph with the 
constant risk of colliding into other players.3–5 The head and neck 
regions are considered particularly vulnerable to hockey-related 
injuries.6 Dental injuries have accounted for 11.5–16% of all ice-
hockey-related injuries in previous reports.7,8 There are many 
known consequences of oral trauma, such as periapical lesions, 
pulp obliteration, loss of vitality, root resorption and tooth loss.9 
Psychological and social impacts are also important, especially 
in children, as the consequences of dental trauma were shown to 
impair the social functioning, emotional balance and well-being of 
the child.10 A Finnish study11 showed that the most common dental 
trauma from ice hockey was a non-complicated crown fracture that 
occurred in 43.5% of all dental or maxillofacial injuries. 

The incidence and type of facial injury is likely to depend on the 
type of facial protection worn by the player.3 The types of facial 
protection currently available include full-face shields, full-face 
cages, half-face visors and mouthguards. A prospective cohort study 
showed that the risk of dental injury for players wearing a half-face 
shield was 9.9 times higher than for those using a full-face shield.6 
Additional studies have also concluded that the risk of dental injury 
is lowest with full-facial protection.3,7,12,13 Despite speculation that 
facial protection might increase the risk of concussions, studies show 
that full-face shields decrease concussion severity and rates of dental 
injuries without increasing the risk of other head injuries.12,14 Hockey 
Canada and USA Hockey mandate that all players wear helmets; 
however, full-facial protection for male players above the age of 18 
is optional.15,16 Although some players choose to wear full-facial 
protection, others simply wear a half-face visor with a mouthguard. 
Nevertheless, a prospective study concluded that the combination 
of mouthguard and half-face shield does not provide sufficient 
protection against dental injuries.6 Ultimately, full-facial protection 
is necessary to decrease the risk of oral injury significantly.12 

Studies have also shown that athletes are aware of injury risk, 
but still choose not to wear protective equipment.17 Moreover, 
players with a dental injury often present to an emergency room, 
where a dental professional is rarely available.18 The average cost 
of maxillofacial and dental injuries is over 3 times that of (non-
dental) ice hockey injuries overall.7 Therefore, prevention of 
oral injuries would benefit player health as well as decrease the 
burden on the health care system. The aim of this study was to 
evaluate the level of compliance and reasons for non-compliance 
with regard to the use of preventive measures for dental injuries 
among ice hockey players and to assess the occurrence of past 
dental trauma.

Methods

An online cross-sectional survey was conducted among ice 
hockey players in Canada after the study was approved by the 
Research Ethics Board at the University of Alberta (Pro00075654). 
Data were collected between August 2017 and December 2019 
through online distribution of questionnaires to current and 
past ice hockey players regardless of their experience with oral 
injuries. Each participant reviewed an information and consent 
form before answering the questions.

Questionnaires were completed online using a standardized form. 
The voluntary survey consisted of questions about participants’ 
demographics, use of facial protective equipment, reasons for 
not using protective measures, past oral injuries and opinion on 
the importance of such injuries in ice hockey. Quantitative data 
on demographics, level of compliance and past dental trauma 
were analyzed through cross-tabulation and descriptive statistics. 
Qualitative data on reasons for non-compliance were subjected to 
comprehensive inductive content analysis to interpret participant 
perspective. The levels of play indicated in the questionnaire were 
based on Hockey Canada’s stratification and descriptors.15

The survey included 15 multiple-choice questions and 6 short-
answer questions, where participants could elaborate on their 
responses (Appendix A).

To participate in the study, players had to be over the age of 16 years 
(age of consent) when filling out the questionnaire and understand 
the consent form. Ice hockey associations from various jurisdictions 
were contacted with a description of the study and a link to the 
questionnaire. Participants were found at local ice-hockey games in 
Canada and we shared the link for the online survey. Players were 
encouraged to share this survey link with teammates. Regional ice 
hockey leagues were contacted with information about the survey 
and asked to share the link with its participants. The list of survey 
participants was reviewed to ensure there were no duplicate replies.

Results

Overall, 169 participants replied to the survey. Due to the nature 
of the distribution method we used for the surveys, we are unable 
to report on a response rate. Most of the participants were males 
(83.4%). The mean age was 30.04 ± 13.58 years (range 16–65 years). 
Most of the participants (67.5%) played at the Adult/Senior level, 
22.5% at the Midget level and 10% at the Junior level. Participants 
who did not play co-ed hockey accounted for 69.3% of all survey 
replies. Of the participants, 12.1% had ≤ 10 years of experience, 
49.7% had 10–20 years and 38.2% had > 20 years. 
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Mouthguard

Nearly half (45.6%) of the players never wore a mouthguard, 23.1% 
always, 14.8% sometimes and 16.5% only when it is enforced. 
Qualitative analysis of reasons for non-compliance revealed that 
many players found the mouthguard “uncomfortable,” “impairing 
function such as speaking, breathing, or drinking,” “inconvenient 
to play with,” “obtrusive,” “expensive,” “distracting,” “ill fitting,” 
“difficult to keep clean” and “inductive of a gag reflex.” Also, many 
participants reported that they did not think a mouthguard was really 
necessary (Table 1). 

Face Shield

Over half (57.4%) of the participants wore a full-face shield, 35.5% 
a half-face visor and the rest wore no facial equipment while playing 
ice hockey. The inductive content analysis on non-compliance with 
facial equipment showed that most participants who do not use a full-
face shield decide not to because it is “bulky to wear” and “hinders 
vision on the ice.” Most participants stated that if a full-face shield 
is not required by the league, they deemed it unnecessary to put up 
with the general discomfort. Players tended to prefer a half-face visor 
because it “offers better vision,” “fosters improved function” and “is 
perceived to have a better appearance” (Table 2).

Helmet

A few players (8.9%) reported never wearing an approved helmet 
properly. Instead, these players tended to adjust the chin cup/strap 
to avoid discomfort, minor cuts and difficulty communicating. In the 
short-answer section of the questionnaire, players reported not tying 
up the chin strap at all or tying it up improperly, so that it remains 
loose. One participant described wearing an expired helmet because 
a new one was too expensive (Table 3).

Protective Equipment Compliance by Player Level

Midget players were the most compliant with the use of mouthguards, 
full-face shields and helmets (Table 4). After Midget players, Junior 
players had the best compliance with mouthguard use. However, 
Junior players had poorer compliance with use of full-face shields 
and helmets than Midget or Adult/Senior players.

Oral Trauma and Injury

In reviewing the occurrence of oral trauma, we found that 31.4% of 
participants reported an oral injury as a result of playing ice hockey. 
The most common type of injury was a laceration (61.5%) followed 
by contusions, broken teeth and lost teeth (Figure 1).

The age at injury ranged from 13 years* to 44 years, with a significant 
number of players having multiple injuries over the years. [*Note 

that 13 years refers to the age of the player at the time of the injury, 
not the age of the player when responding to the questionnaire. For 
example, a 25-year-old player could be reporting on an injury he had 
at age 13]. Among those injured, 66% had 1 or 2 injuries; the rest 
had 3 or more injuries (Figure 2).

Of the participants with past injuries, 23.5% missed playing time 
because of their injury. Of those injured, 49.0% were wearing a half-
face visor when they were injured, while 19.6% reported not using 
facial protection at all at the time of injury.

Of those injured, 57.7% were hit by stick, 46.2% by puck and 25.0% 
were checked by an opponent (Figure 3).

Treatment of injuries, as reported by the participants, included 
no treatment or follow-up, minor first aid, stitches, restorative 
procedures, extractions, root canal treatment, crown placement, 
surgery and others.

Opinion of Oral Injuries

Nearly half (45.8%) of participants believed that the issue of oral 
injuries is important, 45.2% believed that it is a small issue, while the 
remaining 9% did not think it is an issue at all. 

Discussion

The nature of this survey allowed for collection of responses from 
a range of athletes, from those starting their careers in today’s age 
of player education about oral injuries to veteran players who have 
seen the sport change from no use of oral protective equipment to 
requiring full-facial protection for younger players.

According to our study, about a third of players suffer from oral 
injuries while playing ice hockey and most of these injuries are from 
being hit by a stick. This is consistent with other studies where 46.8% 
to 75.0% of oral injuries have resulted from a blow from a stick.5,6,11 
Despite this, players prefer not to wear protective equipment for 
dental trauma for a variety of reasons.

According to our survey responses, the current level of compliance 
with wearing mouthguards is low because of issues with player 
comfort and function. Similar studies of mouthguard use by 
such athletes as rugby players and rowers have come to similar 
conclusions: general discomfort and difficulty in breathing or talking 
are chief reasons for dissatisfaction with mouthguards.19,20 In our 
study, players who did not wear a mouthguard recognized that they 
were at higher risk for dental injuries, but still chose not to wear one. 
Although the importance of mouthguard use to prevent oral injuries 
is well documented,8,17,19,21 players seem to believe that their comfort 
during the game outweighs any consequences. This should serve as 
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a challenge to the dental community to educate players regarding 
the magnitude of the consequences of dental injuries.

Use of mouthguards is highest among Midget players and second 
highest among Juniors. This is understandable, as many regional 
leagues mandate mouthguard use at these levels, and non-
compliance can lead to a penalty. However, it should be noted that 
mouthguard use is not universal. This could be a result of lack of 
enforcement of regulations by referees.

As oral health care providers, dental professionals can play a key 
role in preventing ice hockey players from sustaining dental injuries. 
They should educate patients about the importance of mouthguard 
use at regular dental visits. Starting a conversation about protective 
equipment might uncover the reasons for not using a mouthguard and 
allow dental professionals to highlight the consequences of not using 
such equipment. These include permanent tooth loss, unesthetic 
appearance and the potential need for extensive, expensive dental 
rehabilitation. By building a repertoire and arming themselves 
with evidence-based research, dental professionals may be able to 
convince patients to wear the appropriate protective equipment and, 
therefore, reduce the incidence of traumatic oral injuries. 

Some survey respondents, who participate in pick-up hockey games 
(typically played with minimal equipment: skates, sticks and a puck 
or ball), reported that the laid-back atmosphere and lack of contact 
did not necessitate use of a mouthguard, especially as wearing one 
is not mandatory (Table 1). Dentists should emphasize that multiple 
studies, including the current one, demonstrate that the main causes 
of oral injury are a blow to the face by a stick or puck, which may 
occur during shinny. Although player contact might be lower during 
a pick-up game, players are still at risk of oral trauma. 

Players may be more open to using a device that protects them from 
oral trauma if it is unobtrusive and more comfortable than a generic 
mouthguard; for example, a custom-made appliance. Patients 
should be informed that a randomized controlled trial showed that 
custom-made mouthguards have no detrimental effect on athlete 
performance.20 In fact, athletes regard custom-made mouthguards as 
comfortable and not causing breathing difficulty.20 

Another approach to increase compliance might include education 
on the mechanism of action of a mouthguard in preventing oral 
trauma. A mouthguard acts as an impact-absorption device that 
dissipates the energy of a traumatic blow and serves as a cushion 
between the mandible and maxilla.22 If players better understood 
how a mouthguard protects them from injuries, they might be more 
inclined to use one.

Our study showed that use of full-face shields was lower than ideal 
because of visibility and comfort issues. Players preferred a half-

face visor because, they claimed, it allows better vision, permits 
improved function (for drinking water, etc.) and looks better. Some 
participants felt that they were safe from dental injuries if they wear 
a mouthguard with their half-face visor. Dental professionals should 
explain to such players that wearing a mouthguard with a half-face 
visor is not enough to protect them from oral injury.6 

Because a full-face shield is not required by every league, some 
players deem it unnecessary to put up with the additional bulkiness, 
obstruction of vision and general discomfort associated with this 
equipment, especially when their teammates choose not to wear 
full-facial protection. At the Midget level, 97% of players used a 
full-face shield, compared with 35% of Junior and 47% of Adult/
Senior players. This could be attributed to a lack of enforcement or 
a difference in the culture surrounding use of protective equipment 
among the various leagues or both. 

In addressing this issue, dental professionals should first empathize 
with the player and acknowledge the challenges associated with 
use of a full-face shield, but then emphasize the significantly 
lower occurrence of oral trauma with full- as opposed to half-
face shields.3,6,7,12,13 A study that compared full-facial and half-
visor protectors by striking them with pucks shot at high speeds 
(96–160 km/h) could also serve as an educational aid.23 This study 
showed that full-facial protectors did not permit any contact with 
the face until puck velocities exceeded 119 km/h, but half-visors 
resulted in facial contact for all visor impacts.23 This evidence leads 
to the conclusion that, although half-visors may protect from eye 
injury, they do not reduce the potential for serious facial lacerations 
or oral injuries.23 Such a discussion comparing the risks and benefits 
of half- versus full-face shields may be instrumental in convincing 
players to change their habits regarding use of protective equipment.

Another approach dental professionals may take is to advocate, on 
behalf of players, mandated use of full-face shields in all leagues for 
all players, regardless of age or gender. Studies show that boys report 
significantly higher levels of risk taking, more hostile, aggressive 
behaviour and lower levels of perceived risk than girls in team 
sports.24,25 In the past, rule changes have not addressed oral injuries 
to the same degree as other injuries, such as concussions.8 However, 
this seems to be changing with Hockey Canada’s recent ruling that 
mandates that all players below the Junior A level must wear full-
facial protection.26 By collectively petitioning hockey authorities, 
dental professionals may be able to instill real change that could 
lead to a significant decrease in the incidence of oral trauma related 
to ice hockey injuries.

A case can be made for designing protective equipment that is 
more suitable and practical for players. These efforts should be 
made in consultation with hockey players and the relevant industry 
to optimize product design and to better enforce the use of such 
protective measures.
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Some of the limitations of the current study are that the results 
are based on self-reporting and participant recall. Some players 
may have forgotten about injuries or neglected to report them, 
especially if they were minor. The data may also not completely 
reflect the occurrence of oral trauma in Canada because of selection 

bias in this convenience sample of participants. The study is only 
conclusive in the population observed, and confounding variables 
were not controlled for because of the observational nature of the 
study. In addition, self-reporting may have led to underreporting or 
exaggeration of oral trauma and level of compliance.
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Figure 2: Number of oral injuries reported per player (n = 169).

Figure 1: Classification of oral injuries as reported by survey participants (n = 169).
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Figure 3: Mechanism of injury to ice hockey players (n = 169).

Table 1: Reasons given by participants (n = 129) for non-compliance with use of a mouthguard.

Theme Representative quotes

Comfort “Annoying and uncomfortable”
“Made me gag”
“Hurts and bothers me when I play”
“Very awkward thing”
“Cumbersome and ill-fitting”

Necessity “Unnecessary, I play pick-up hockey”
“No one else uses it”
“Don’t need one because I wear a cage”
“Not required to use one by the league”

Function “Inconvenient”
“Can’t communicate”
“Breathing and drinking is restricted”
“Obtrusive and looks lame”
“Difficult to keep clean”
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Table 2: Reasons given by participants (n = 72) for non-compliance with use of a full-face shield.

Table 3: Reasons given by participants (n = 59) for non-compliance with use of an approved helmet.

Table 4 continued

Theme Representative quotes

Visibility “Vision on ice is compromised”
“Half-face visor easier to see through”
“Wires from cage impede viewing ability”
“Full-face shield fogs up”

Necessity “Don’t need one because it’s restrictive”
“Not mandated in my league”
“No one else does so I don’t need to either”
“I play shinny so not required”

Appearance “Half-visor looks cooler”
“Full-face shield too big and bulky”
“Looks awkward because uncomfortable”

Theme Representative quotes

Fit “Doesn’t fit my face”
“Too tight and restrictive”
“Helmet doesn’t form to the shape of my face”
“Chin-cup is annoying so I let it hang off my face”

Function “Can’t talk”
“Can’t breathe if straps are tight”
“Chin-straps get in the way”
“As visor fogs up I tilt helmet backwards”

Comfort “Get cuts on my chin if I tie it up properly”
“Straps, if tight, split my chin”
“Using it properly is uncomfortable”
“Chin-straps are uncomfortable, I don’t tie them up”

Table 4: Proportion of ice hockey players reporting use of protective equipment, at various player levels (n = 169).

Equipment

Player level

Midget 
(n=38), %

Junior 
(n=17),%

Adult/Senior 
(n=114), %

Total 
(n=169), %

Mouthguard

Always 37 18 20 23.1

Sometimes 16 29 12 14.8

Only when enforced 16 12 18 16.5

Never 31 41 50 45.6
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Equipment

Player level

Midget 
(n=38), %

Junior 
(n=17),%

Adult/Senior 
(n=114), %

Total 
(n=169), %

Facial equipment

Half-face visor 3 53 44 35.5

Full-face shield 97 35 47 57.4

None 0 12 9 7.1

Helmet

Always 82 29 65 65.2

Sometimes 5 29 9 10

Never 13 42 26 24.8

Conclusions

The current level of compliance with wearing mouthguards 
is low because of issues with player comfort and ability to 
function. Compliance with use of full-face shields is lower than 

ideal because of visibility and comfort problems. Efforts should 
be made to work with hockey players and the relevant industry 
to improve the design of protective equipment and to better 
enforce its use. This might, ultimately, increase compliance and 
decrease oral trauma.
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Appendix A: Survey of ice hockey players

1. What level of hockey do you play?

a. Midget

b. Junior

c. Adult/Senior

2. What is your age?

 _____________________________________________________________

3. What is your gender?

a. Male

b. Female

c. Other

4. Do you play co-ed hockey?

a. Yes

b. No

5. How many years of ice hockey experience 
do you have?

a. 0–2

b. 2–4

c. 4–6

d. 6–8

e. 8–10

f. 10–12

g. 12–14

h. 14–16

i. 16–18

j. 18–20

k. 20+

6. Do you normally wear a mouthguard 
when playing hockey? 

a. Always

b. Sometimes

c. Only when enforced

d. Never

7. If you do not always wear a mouthguard, why not?

 _____________________________________________________________  

 _____________________________________________________________  

 _____________________________________________________________

8. What kind of facial protection do you wear 
on your helmet? 

a. Full-face shield

b. Half-face visor

c. None

9. If you do not wear a full-face shield, why not?

 _____________________________________________________________  

 _____________________________________________________________  

 _____________________________________________________________

Proper helmet wear clarification

From Hockey Canada’s rulebook15: 

The chin-straps of the helmet shall be securely fastened under the 
chin. The straps of the facial protector, when designed to allow 
such straps, shall also be securely fastened to the hockey helmet.

In addition:

All straps should be properly tightened to a secure position. 
The chin cup is properly positioned comfortably against the 
chin. Vertical force clips positioned properly on the lateral 
aspects on the top of the cage/helmet. The helmet and face 
shield should be certified.

10. Do you wear an approved helmet in the proper 
manner (see details above) when playing hockey? 

a. Always

b. Sometimes

c. Never

11. If you do not always wear your helmet properly, 
why not? Please describe how you do wear it.

 _____________________________________________________________  

 _____________________________________________________________  

 _____________________________________________________________  

 _____________________________________________________________

 
In the questions below, an oral injury is defined as any kind of 
injury to the oral (mouth) region affecting the teeth, gums, lips, 
bone, skin or tongue. A past injury does not have to have been 
significant, nor do you need to have missed playing time or 
received any kind of treatment. Please answer all the questions 
you can. 
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12. Have you ever received an oral injury (dental, 
oral soft tissue or bone), however minor, before, as a 
result of playing ice hockey?

a. Yes

b. No

13. What kind of oral injury? 
(select multiple if it applies)

a. Soft tissue (lips, cheeks, tongue, skin)

b. Dental (teeth)

c. Bone

14. How many oral injuries?

a. 1

b. 2

c. 3

d. 4

e. 5+

15. What category would you classify your injury 
(injuries) as? (select multiple if it applies)

a. Lost tooth/teeth

b. Broken tooth/teeth

c. Contusion (bruise)

d. Laceration (cut)

e. Periodontal (gums)

f. Fractured bone (broken upper/lower jaw)

g. Other (describe below)

16. Did you miss any playing time due to your injury?

a. Yes

b. No

17. How old were you when you were injured?

 _____________________________________________________________  

 _____________________________________________________________  

 _____________________________________________________________  

 _____________________________________________________________

18. What kind of facial/oral protection were you 
wearing when you received your oral injury? (If you 
have multiple injuries and were wearing something 
different each time, indicate in the comment section. 
Select multiple options below if applicable.)

a. Full-face shield

b. Half-face visor

c. Mouthguard

d. No facial protection

19. By what mechanism did your injury occur?

a. Hit by stick

b. Hit by puck

c. Collision with boards

d. Checked by opponent

e. Open ice collision

f. Fight

g. Non-contact injury

h. Collision with net

i. Fell on ice

j. Blindside hit

20. Please describe the injury, how it occurred, the 
treatment received and any follow-up that was 
required.

 _____________________________________________________________  

 _____________________________________________________________  

 _____________________________________________________________

21. What is your attitude towards the issue of oral 
injuries in ice hockey?

a. An important issue

b. A small issue

c. Not an issue
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