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ABSTRACT
Objectives: Tennis participation continues to increase amongst adults across the United States. The
purpose of this study was to analyze trends in adult tennis-related facial injury epidemiology, demo-
graphics, diagnoses, and locations of injury.
Materials and methods: The National Electronic Injury Surveillance System was evaluated for tennis-
related facial injuries in adults from 2009 through 2018. Number of injuries were extrapolated, and data
were analyzed for age, sex, specific injury diagnoses, locations, and discharge disposition. Descriptive
statistics were used to present and describe variables of interest. Chi-squared testing (χ2) was per-
formed to compare categorical variables.
Results: During the study period, 342 tennis-related facial trauma ED visits were analyzed. Lacerations
were the most common injury (45%), followed by contusions or abrasions (33.3%), concussions (11.7%),
and fractures (8.5%). The most common sites of injury were the face (47.4%) and head (27.2%) regions.
Males accounted for 62.0% of injuries, while females accounted for the remaining 38.0%. Patients
between 34–65 years-old accounted for 47.7% of all injuries, and athletes over 65 years-old had the
highest rate of fractures (10.1%).
Conclusions: Facial trauma incurred secondary to tennis may follow patient-specific patterns. The
incidence of tennis-related facial trauma is smaller compared to other sports, but the severity of such
injuries remain a danger. Facial protection and enforcement in tennis is virtually absent, and these
findings strengthen the need to educate athletes, families, and physicians on injury awareness and
prevention.
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Introduction

Tennis is an internationally popular sport, with an estimated
87 million players globally, with both males (53.1%) and
females (46.9%) participating at near equivalent levels [1]. In
the year 2018, total tennis participation grew 0.9% from a total
of 17.68 million players to 17.84 million players in the United
States. In addition, people of all ages participate in tennis;
13.5% aged 6–12, 12.6% 13–17, 13.3% 18–24, 20.4% 25–34,
17.0% 35–44, 12.4% 45–54, and 10.6% >55 years of age [2].
Based on past and recent trends, participation in tennis is
likely to continue.

Popular sports in the United States include football, basket-
ball, soccer, baseball and hockey, golf, and tennis. With such high
national participation, injuries secondary to sports are common
amongst participants. Participants are especially at risk for facial
trauma, particularly in contact and ball-based sports. Due to the
complex anatomy of the craniofacial region, documented facial
trauma injuries have included lacerations/abrasions, sprains, con-
cussions, and maxillofacial fractures [3–18]. Facial trauma has
previously been analyzed by sport. For example, fractures and
concussions are common facial trauma injuries in American foot-
ball [9,19]. Contusions, lacerations, and facial fractures are can be

seen in baseball, hockey, basketball and soccer participants
[3,5,14,20]. Orbital injuries including fractures have also been
reported in golf [21].

An increased awareness of facial trauma-related injuries has
led to the use of facial protection in many sports [3]. There is
also a heightened awareness of the risk of facial trauma in
tennis amongst both providers and participants. Equipment
has previously been developed in order to prevent facial
injuries within tennis [22], although this is not as prominent
as it is for other sports. Accordingly, while there have been
many studies on facial trauma sustained during sporting activ-
ities, few current studies have examined tennis-specific inju-
ries. Although previous research has studied tennis-related
injuries, those specific to the facial region have been outlined
only to a limited degree [23].

The epidemiological data on these types of injuries as well
as strategies to help mitigate them have not been well
described. Describing the data on tennis-related facial trauma
will allow for recommendations and adaptations to reduce
future injury and devise protocols for more efficient and effec-
tive treatment. Therefore, the primary objectives of this study
were to determine the incidence of tennis-related facial
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injuries and further describe their patterns in regard to age,
gender, area of injury, and type of injury.

Methods and materials

An analysis of tennis-related facial trauma was conducted
using the National Electronic Injury Surveillance System
(NEISS). The NEISS is a database under the United States
Consumer Product Safety Commission that collects informa-
tion from approximately 100 emergency departments (EDs).
This database presents demographics (age, gender, and ethni-
city), medical injury information (diagnosis, injury type, and
injury location), and the disposition of the patient in the ED.
The data are extrapolated to give a national representative
sample. This database has been of great importance in numer-
ous similar analysis of different sports [3,5,10,14].

The NEISS was accessed in January 2020 and searched for
adult tennis-related head and facial injuries from the previous
10 years (2009–2018). Data surrounding each event were col-
lected including age (stratified into age groups: 19–34, 35–65,
>65 years of age), race (white, Hispanic, African American,
Asian, and not stated), diagnosis (laceration, fracture, abra-
sion/contusion, dental injury, concussion), injury location
(head, eyeball/globe, face [eyelid, eye area and nose], neck,
mouth [lips, tongue, and teeth], and ear), and discharge dis-
position (treated and admitted, treated and released, held for
observation, and signed out AMA).

Descriptive statistics were used to present and describe
variables of interest. Chi-squared testing (χ2) was performed
to compare categorical variables. Statistical significance was
set as p ≤ 0.05. Statistical analysis was performed using IBM
SPSS® (Armonk, NY).

Results

From 2009 to 2018, 342 tennis-related facial trauma ED visits
were recorded in the database, with a national estimate of
14,489 total cases. Age group 35–65 years incurred the most
injuries, comprising 47.7% of the sample. The smallest inci-
dence of injuries was in the 19–34 year-old age group (20.5%).
The majority of the patients during this 10-year period were
male (62%), with the remaining being female (38%). With
respect to types of injuries incurred, lacerations accounted
for the majority (45%), followed closely by contusion/abra-
sions (33.3%). Fractures represented a small minority (8.5%),
while dental injuries served as the smallest group (1.5%).
Location of injury included face (47.4%), head (27.2%), globe
(15.5%), mouth (8.8%), neck (0.9%), and ear (0.3%) [Table 1].

There was a correlation between type of injury and loca-
tion. The face had the highest occurrence of lacerations (68%),
followed by the head and mouth regions (15.7% for both). The
globe was the most common location for contusions and
abrasions (46.0%). This was followed by the face (34.5%),
head (18.6%) and mouth (0.9%). Finally, fractures most com-
monly involved the face (70.4%), with the remainder involving
the head (29.6%). As expected, all concussions (100%) were
concentrated to the head and dental injuries (100%) were
focused in the mouth. Neck and ear injuries were excluded
due to the small number of occurrences [Table 2].

Gender yielded significant differences in type of injury.
Males were most likely to sustain lacerations, concussions,
and fractures (70.5%, 62.5%, and 65.5%, respectively), while
females were more likely to incur dental injuries (60%).
However, the incidence of contusion/abrasion was equal
between men and women [Table 3].

Most injury types were most prevalent in the 35–65 age
group. Head and face were the most common injuries for
those individuals > 65 years old (36.8% and 48.1%, respec-
tively). The 19–34 age group was more likely to incur a globe
injury (27.1%), in comparison to those aged 35–65 and >
65 years old (17.3% and 5.7%, respectively). Individuals >
65 years old was far more likely to incur a head injury
(36.8%) compared to the 19–34 and 35–65 year-old age
groups (20.0% and 24.7%, respectively). Neck and ear injuries
were once again excluded due to the small number of occur-
rences [Table 4].

Lacerations comprised the majority of injuries for the 35–65
and > 65 year-old age groups (43.3% and 55.0%, respectively),

Table 1. Patient demographics.

Age group (y) Percentage (%)

19–34 20.5%
35–65 47.7%
> 65 31.9%

Sex
Female 38.0%
Male 62.0%

Injury type
Concussion 11.7%
Contusion/abrasion 33.3%
Dental injury 1.5%
Fracture 8.5%
Laceration 45.0%

Location of Injury
Ear 0.3%
Globe 15.5%
Face (eyelid, eye area and nose) 47.4%
Head 27.2%
Mouth (lips, tongue and teeth) 8.8%
Neck 0.9%

Table 2. Patient injury type by anatomic location.

Anatomic
location Concussion

Contusion/
abrasion

Dental
injury Fracture Laceration

Globe 0.0% 46.0% 0.0% 0.0% 0.7%
Face 0.0% 34.5% 0.0% 70.4% 68.0%
Head 100.0% 18.6% 0.0% 29.6% 15.7%
Mouth 0.0% 0.9% 100.0% 0.0% 15.7%

Table 3. Patient injury type by gender.

Gender Concussion
Contusion/
abrasion

Dental
injury Fracture Laceration

Female 37.5% 50.0% 60.0% 34.5% 29.9%
Male 62.5% 50.0% 40.0% 65.5% 70.1%

Table 4. Anatomic injury location by age.

age (y) globe face head mouth

19–34 27.1% 45.7% 20.0% 7.1%
35–65 17.3% 48.8% 24.7% 9.3%
> 65 5.7% 48.1% 36.8% 9.4%
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while contusions/abrasions (42.9%) made up the largest pro-
portion of injuries in the 19–34 year-old age group. Contusion
rates were highest in the 19–34 year-old age group (42.9%),
while the >65 year-old age group incurred significantly more
fractures compared to the other groups (10.1%) [Table 5].

Discussion

Over the last several years, there has been an increase in
prevalence of sports-related facial injuries [13,16–18]. It has
been demonstrated that sports account for 3–29% of all facial
injuries and 10–42% of all facial fractures [17]. This is naturally
a product of individuals showing more interest in sports activ-
ities leading to their participation. This is particularly true for
young adults in their twenties [13,16]. However, these trends
depend on which sports are engaged in and the country in
which those individuals live [13,16,18]. As a result of this
knowledge, measures have been proposed to reduce the
incidence and severity of sports-related maxillofacial trauma
such as protective equipment for its participants [13,17].

With the international participation in tennis becoming so
popular, it is crucial that providers reach a comprehensive
understanding of the injuries related to the sport. These inju-
ries have been documented in several studies, however, they
have mainly focused on musculoskeletal injuries of the upper
and lower extremities [24]. On the other hand, studies have
shown that the head and face regions are the most common
injury locations in tennis, behind upper and lower limb [24].
Despite this, the report of craniofacial injuries related to tennis
have been limited.

Overall, our study focused primarily on the adult popula-
tion and found that the 35–65 and > 65-year-old populations
accounted for most craniofacial injuries related to tennis. This
is consistent with studies on alternate sports [3,5,10]. The risk
of severe injury is known to increase with age, and this may be
due to decreased reflexes, as well as soft-tissue and bone
resorption [25,26]. Furthermore, males seem to be more at
risk for craniofacial injuries as opposed to females in our
study as well as other sport studies [3,5,10].

Our data demonstrated that lacerations comprise most of
the injuries, followed closely by contusions/abrasions then
concussions. Fractures only accounted for a small portion of
the injuries to tennis players. While lacerations are the most
common injury reported in other sports including basketball,
soccer, baseball, and hockey, they are not as common an
injury in tennis [3,5,10,14]. Since tennis is not a high contact
sport, mechanism of injury for craniofacial fracture may be
limited to the ball. In comparison to other sports studies, the
tennis ball may be softer than a baseball, hockey puck,
basketball, or soccer ball. Perhaps more importantly, adults
playing tennis are largely coordinated to have perspective of

the court and the ball at all times, potentially limiting such
injuries. Nonetheless, lacerations are prevalent and can be
caused by the ground, ball, or racket. The high prevalence of
lacerations around not only the face, but also the head and
mouth suggests that preventative measures beyond eye
protection may need to be taken to prevent such inju-
ries [22].

This data showed that contusions/abrasions were very
common in the eye region. Eye safety equipment is the only
well-documented racket sports equipment being utilized and
recommended to this day [27–29]. However, the high volume
of contusions/abrasions to the eye region in our study sug-
gests that more appropriate safety equipment should be
recommended while playing tennis. Following this, recom-
mendations can be made to redesign this equipment for
marketing and increased use. Basketball and soccer partici-
pants have started to use masks as preventative measures
for facial trauma [3,30], although their observance and success
are less clear. Despite facial fractures being less frequent, they
still come with a variety of complications including compro-
mised airway, nerve injury, permanent deformity, and suscept-
ibility to soft-tissue infections and osteomyelitis [31].

The authors recognize several limitations of this study. The
NEISS collects data from ED visits, such that less severe inju-
ries, injuries managed at home, or those managed in an out-
patient setting are not captured. Furthermore, data is
collected in a non-standardized manner across these various
health systems, creating possible inconsistencies. As maxillo-
facial trauma providers, we also acknowledge the less-than-
perfect reporting of facial injury regions. The database reports
these injuries as involving the head, face (including the eyelid,
eye area and nose), eyeball, mouth (including the lips, tongue,
and teeth), neck and ear. There is significant cross-over with
these structures which could potentially skew the results.
Despite these, the NEISS provides a nationwide sample size
for addressing an externally valid population.

Conclusions

An understanding of facial trauma while participating in tennis
is crucial in optimizing safety and preventative measures. In
order to address these preventative measures, it is crucial that
providers understand the epidemiological patterns of cranio-
facial trauma as they relate to tennis injuries.
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