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ABSTRACT

A 4-year prospective review of lost-time injuries and fa-
cial lacerations was performed for a National Collegiate
Athletic Association Division I, intercollegiate ice
hockey team. The total injury exposure time consisted
of 798.5 practice hours and 163 games. There were 16
facial lacerations, with an incidence of 14.9 per 1000
player-game hours and 0.1 per 1000 player-practice
hours; both incidences were found to be less than in
previous comparable studies where the use of face
masks was not mandatory. In addition, there were eight
lost-time head and neck injuries that accounted for 6.3%
of all lost-time injuries. We found that the mandatory use
of face masks in intercollegiate ice hockey results in a
reduction in facial lacerations and no increase in overall
head and neck injuries.

This prospective study reports the effects of the manda-
tory use of an important piece of safety equipment: face
masks in ice hockey. There have been some recent dis-
cussions and anecdotal reports that face masks actually
increase the likelihood of injury because the athlete feels
more protected and is more likely to put himself in situ-
ations where head, face, and neck injuries can occurs

Our goal was to assess the effects of wearing a face mask
on facial lacerations and head and neck injuries in in-
tercollegiate ice hockey by recording the number of in-
juries that occurred while players wore face masks and
comparing the results with other ice hockey epidemio-
logic studies. The results of this comparison would help
determine if the face masks actually facilitate or deter
head, face, and neck injuries.

MATERIALS AND METHODS

During a 4-year period, an athletic trainer daily recorded
all on-ice practice or game injuries for a National Collegiate
Athletic Association Division I, varsity intercollegiate ice
hockey team. The trainer used structured forms; an injury
was defined as an event occurring during a practice or
game that caused the player to miss the next practice or
game.’ All injuries were evaluated by an orthopaedic sur-
geon (QB or RL). Facial lacerations were defined as any
laceration requiring sutures and were recorded in addition
to lost-time injuries.
The total practice time was 798.5 hours. The practice

hours were recorded daily to the nearest 15 minutes along
with the number of athletes not participating. From these
data we determined there were 18,584 player-practice
hours during the 4-year period. The team played 163 games s
during the 4-year period. We assumed that 6 players were
on the ice at any one time during games, except for 5 in-
trasquad, full-contact exhibition games where 12 players
were on the ice at all times. This resulted in a total of 1008

player-game hours.
Ninety-five percent confidence intervals were calculated

for facial laceration incidence rates, which were normal-
ized to 1000 player-game or player-practice hours. A com-
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parison was then made with other results in the literature
to determine if other results fell within our confidence
intervals.

RESULTS

We recorded 16 facial lacerations, 15 occurring in games,
with an incidence of 14.9 per 1000 player-game hours and
0.10 per 1000 player-practice hours. Eleven of the 16 facial
lacerations involved the chin (Fig. 1); the remaining lac-
erations occurred on the forehead. One facial laceration
resulted in a lost-time injury (1.0 per 1000 player-game
hours). Collisions accounted for 10 (62.5%) facial lacera-
tions, and puck contact and stick contact accounted for 3
(18.8%) each.

In addition, there were 8 lost-time head and neck injuries
of a total of 127 lost-time injuries. These head and neck
injuries consisted of four neck sprains, three mild concus-
sions, and one mandible fracture. All eight of these injuries
occurred in collisions with another player on the ice or
along the boards.
A comparison of the facial laceration incidence with 95%

confidence intervals was performed to compare our study
with previous studies that recorded injury data in a similar
manner and where face mask use was not mandatory. The
facial laceration incidences with 95% confidence intervals
in our study were 14.7 to 15.1 per 1000 player-game hours
and 0.0 to 0.2 per 1000 player-practice hours. Lorentzon

Figure 1. Location of facial lacerations. The majority oc-
curred on the chin with the remainder on the forehead. Each
dot symbol represents one laceration.

and colleagues5°6 found higher incidences of facial lacera-
tions, which were outside the upper limits of our confidence
intervals, in their two studies of Swedish National semi-
professional teams (70 per 1000 player-game hours and
21.8 per 1000 player-game hours, respectively). In the sec-
ond study,’ they reported nine facial lacerations that oc-
curred during practices. This incidence of 0.6 per 1000
player-practice hours was also outside the upper range 95%
confidence level value for our study.

DISCUSSION

Intercollegiate ice hockey has a high injury potential be-
cause of the high speeds and intensity of the participants.

Figure 2. A, front view of full coverage ice hockey face mask.
B, side view of full-coverage ice hockey face mask. The cur-
rent single chin strap that is seen here does not prevent the
helmet from riding back and exposing the chin during a col-
lision. In addition, it does not protect the chin from some stick-
related injuries.
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We report the effects of the mandatory use of face masks
in ice hockey on facial lacerations and lost-time head and
neck injuries. To our knowledge, this is the first prospective
study on this topic.
An analysis of the location of the facial lacerations (Fig.

1) revealed that a majority, 69%, occurred on the chin. Chin
lacerations were caused by either a collision where the
force of impact forced the helmet to ride up on the head and
exposed the chin (eight), or by a stick coming up under the
face mask (three). The single chin strap used during this
study appears to allow the helmet to ride back on the head
when a force is directed to the frontal region (Fig. 2). This
is a typical force that occurs in collisions. In addition, this
chin strap will not prevent a stick from sliding under the
face mask and rising up to lacerate the chin or face. Further
modification of the single chin strap to prevent the helmet
from riding back or a neck guard addition to the helmet
may reduce the incidence of these chin lacerations. It has
been recommended that a double chin strap be used in in-
tercollegiate ice hockey to prevent the helmet from riding
back on the head during collisions (R. Broxterman, ATC,
University of Minnesota, personal communication, 1994).
The remaining five facial lacerations occurred on the

forehead. Three of these lacerations were caused by puck
contact and one resulted in a lost-time injury. The remain-
ing two forehead lacerations occurred during collisions. All
three puck contact lacerations would have been severe in-
juries if the mask did not dissipate the force of the puck
before it struck the forehead.
Head and neck injuries (excluding facial lacerations) ac-

counted for 6.3% of lost-time injuries in our study. Other
studies have demonstrated a range of 6.3% to 45.12% for
the incidence of head and neck injuries. 1-3,5,6,12 A compari-
son of our study with previous studies was difficult because
of the varying methods of data collection, differences in the
definition of a reportable injury, the retrospective nature of
some of the studies, and the small number of injuries
recorded. 1-5,12 Therefore, no statistical comparison will be
reported here. However, we saw no qualitative evidence to
support the recent discussion and anecdotal reports that
the use of face masks may increase head and neck injuries
because players play more aggressively.

We found a lower incidence of facial lacerations for our

study, based on 95% confidence intervals, compared with
previous studies that recorded data in a similar manner
and where the use of face masks was not mandatory. 5,6 s
Pashby$-1° noted a similar general overall reduction in
hockey-related ocular injuries once face masks began to be
used in Canadian amateur hockey. Based on our findings
of a lower incidence of facial lacerations with no evidence
of an increase in head and neck injuries, we recommend the
continued use of full-coverage face masks in amateur ice
hockey to enhance on-ice safety. Mandatory implementa-
tion of the face mask in professional football 40 years ago
resulted in a significant decrease in facial injuries also.&dquo;
We recommend that a full coverage face shield be used
rather than a half visor. Although the half visor can be
helpful in preventing some upper facial lacerations and
probably most ocular injuries,13 the visor will not prevent
chin lacerations or other facial injuries that can be pre-
vented with the use of the full coverage face mask.
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