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Abstract

Objective: To characterize the epidemiology of sports-related ocular injuries in school aged children ages 5 - 18 in the United States, 
2000 - 2019.

Methods: Data was sourced from the National Electronic Injury Surveillance System for this retrospective epidemiology study. Inclu-
sion criteria for this study included: patient age between 5 - 18 years, eye injury between 2000 and 2019, and eye injury involving 
sports at all geographic sites. Data were divided into two age groups: 5 - 11 and 12 - 18 years. 

Results: There were an estimated 264,648 ED visits for sports-related ocular injury of which 73% were males and 42% between the 
ages 5 - 11 years. Over 96% of children were treated and released from the ED, suggesting minor injury. The  sports most commonly 
associated with eye injuries were basketball, baseball/softball, swimming, football, and soccer. In terms of location, 56% of injuries 
occurred on the court. In the 5 - 11 cohort, home was the most common location for off-court injuries, while in children aged 12 - 18, 
most off-court injuries occurred at school. 

Conclusion: Sports-related pediatric ocular injuries between 2000 - 2019, mostly were contusions in older male children and were 
encountered primarily on the basketball court. Off-court injuries occurred mainly at school. 
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Introduction
The annual average emergency department (ED) visits for eye 

injuries reported in the literature are approximately 2.4 million 
[1]. Sports-related ocular injuries are one of the leading causes for 
ED visits in the pediatric population [2-6]. Understanding the de-
mographics of sports-related ocular injury can allow for multifac-
eted interventions with recommendations for safer use of equip-

ment, safety regulations within organized youth sports and general 
education of the population. 

Aim of the Study
The goal of this study is to characterize the epidemiology of 

sports-related ocular injury in school children between the ages 
of 5 - 18 years.
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Materials and Methods
This study utilizes data sourced from the National Electronic 

Injury Surveillance System (NEISS); an injury surveillance system 
run by the Consumer Product Safety Commission primarily to gath-
er data on consumer-product related injuries. The NEISS database 
encompasses a representative sample of 100 US hospital emer-
gency departments. The inclusion criteria for this study are patient 
age between 5 and 18 years and injury involving the eye between 
January 1, 2000 and December 31, 2019 caused by a sport-related 
consumer product (on or off the court). Data were divided into two 
age groups: 5 - 11 and 12 - 18 years of age. Prior to analysis, data 
weights were applied to make estimates representative of the na-
tional population.

Results
Between 2000 - 2019, there were 264,648 total ED visits for 

sports-related ocular injuries for children aged 5 - 18, of which 
192,601 (72.8%) were males (Table 1). The majority of injuries 
(153,974; 58.2%) were seen in the older cohort, 12 - 18 and on the 
court (103,465; 55.6%) (Table 2). The most common locations for 
known off the court injuries was school (42,154; 23%) and home 
(29,353; 16%), with more injuries at home in the younger age co-
hort and at school in the older cohort. 

Sports Males (n) Females (n)
Basketball 47,495 (24.7%) 10,477 (14.5%)
Baseball/Softball 29,032 (15.1%) 11,008 (15.3%)
Football 23,814 (12.4%) -
Swimming 19,830 (10.3%) 16,415 (22.8%)
Soccer 11,836 (6.1%) 6,532 (9.1%)
Miscellaneous 
Ball Games 10,943 (5.6%) 3,185 (4.4%)

Racquet Sports 7,377 (3.8%) 2,957 (4.1%)

Table 1: Estimated number of sports-related ocular injuries by 
gender between 2000 and 2019. ‘-’: Signifies a relatively small 

proportion of injury.

Sports On court injuries (n) Off court  
injuries (n)

Basketball 17,257 (20.9%) 23,780 (23%)
Football 8,527 (10.3%) 10,099 (9.8%)
Swimming 7,585 (9.2%) 13,551 (13.1%)
Baseball/softball 7,180 (8.7%) 22,619 (21.9%)
Miscellaneous 
Ball Games 5,435 (6.6%) 2,229 (2.2%)

Bicycling 5,434 (6.6%) -
Soccer 3,761 (4.6%) 9,408 (9.1%)

Table 2: Estimated number of sports-related injuries on and off 
the court between 2000 and 2019. ‘-’: Signifies a relatively small 

proportion of injury.

Ocular contusions were the most common diagnoses for both 
age groups (younger: 48.6% and older: 52.5%). The most common 
sports associated with ocular injuries included basketball (21.9%), 
baseball/softball (15.1%), swimming (13.7%), football (9.5%), 

soccer (6.9%), and bicycling (4.3%), which cumulatively accounted 
for nearly 70% of all injuries. 

Table 1 and figure 1 show the distribution and frequency of the 
sports associated with eye injury by gender and age. 

Figure 1: Estimated number of ocular injuries for selected 
sports by age cohorts.

There were an estimated 39,719 swimming-associated injuries. 
The most common diagnoses were dermal/conjunctival injury 
accounting for 49.3% of ocular injuries followed by ocular contu-
sions (21.6%) and chemical burns (5.6%). The male-to-female ra-
tio of injury was 1.2:1. 
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Most patients (96.5%) were treated and released from the ED, 
suggesting a minor injury. An estimated 3,817 (1.4%) patients 
were treated and transferred while 2,167 (0.8%) patients were 
hospitalized. The male-to-female ratio of those hospitalized due 
to sport-related ocular injury was 2.9:1. There were an estimated 
3,963 open globe injuries (OGI) with 1.6 x more OGIs seen in the 
older cohort compared to the younger, 5 - 11. One-fourth of chil-
dren hospitalized for an ocular injury had an OGI. 

Discussion
The findings illustrate that from 2000 - 2019, most sports-re-

lated pediatric ocular injuries were seen in older male children, in 
the 12 - 18 age cohort, on the basketball court. The male-to-female 
ratios in the younger and older age groups were 2.4:1 and 2.9:1, 
respectively. The most common sport-associated with injury in the 
younger 5 - 11 cohort was swimming compared to basketball in the 
12 - 18 age group. 

Basketball injuries accounted for over one-fifth of injuries in the 
pediatric population in this study similar to what is reported in the 
literature [5]. Eye injuries in basketball most often are due to be-
ing hit inadvertently by another player while baseball-associated 
ocular injuries are more often due to the bat or ball [7,8]. These in-
juries range from benign injuries, such as conjunctival hemorrhage, 
to severe injuries, such as retinal detachment [9]. Specific recom-
mendations have been released by regulatory bodies such as the 
American Academy of Pediatrics and American Academy of Oph-
thalmology regarding the importance of eye safety in youth sports, 
including recommendations regarding the types of polycarbonate 
lenses children should wear [10,11]. 

A statement from the National Federation of State High School 
Associations mandated the use of protective eyewear in high school 
athletes for field hockey during the 2011 season. The mandate led 
to a reduced incidence of eye/orbital injuries and fewer severe 
eye/orbital and head/face injuries [12]. This mandate was made 
voluntary in 2020 since the ASTM goggles did not protect against 
direct ball to eye injuries, and the goggles were not available for all 
athletes, namely those with corrective lenses. This ruling is being 
changed to allow for the switch from goggles to a face mask [13]. 

Swimming and football collectively accounted for nearly 25% of 
eye injury related ED visits. Football-related ocular injuries occur 
during active game play. Certain football helmet face shields/vi-

sors are impact resistant and may decrease ocular injury, but they 
do lose resistance with everyday use; hence, regular replacements 
or inspection is indicated [14,15]. In one study, addition of an eye 
shield to head gear had an insignificant effect on reaction time and 
target detection when compared to helmet-only use in NCAA divi-
sion 1 athletes [16]. As for swimming-associated ocular injuries, 
the most common injuries were dermal/conjunctival injury. Com-
mon preventative measures include wearing tight-fitting goggles 
to prevent ocular irritation from chlorinated pools. It is important 
to avoid the use of contact lenses when swimming since even 30 
minutes of use of contacts in pools is enough time for bacterial 
colonization with increased risk for a variety of sight-threatening 
microbial corneal infections [17,18]. Use of lubricating eye drops 
and washing one’s face with freshwater after swimming can help 
to avoid eye damage, especially within the 5 - 11 age group [19].

Of the off-court injuries noted in this study, the home and school 
settings represented the top two locations for younger and older 
groups, respectively. Though most pediatric patients with ocular 
injuries presenting to the ED were treated and discharged, approx-
imately 2,000 were hospitalized due to injuries. The findings in this 
report can be used by youth sport safety regulatory bodies with 
an emphasis on organized basketball, baseball/softball, swimming, 
and football to revise and adhere to safety guidelines [10,11]. 

Limitations
The total number of injuries identified is likely an underrepre-

sentation of the true frequency of pediatric ocular injury as NEISS 
provides information for ocular injuries presenting to the ED. Thus, 
NEISS does not capture injuries managed at home, in urgent care 
settings, or with community ophthalmologists and primary care 
physicians. In addition, the data could be biased toward an unin-
sured or under-insured population who are more likely to utilize 
the ED instead of a community physician. Furthermore, NEISS cap-
tures data associated with consumer-product injuries based on 
narratives written in the electronic health record. Vague descrip-
tions may lead to exclusion from the database. 

Conclusion
Most pediatric sports-related ocular injuries occur in older chil-

dren (12 - 18 years of age) in association with basketball, baseball/
softball, swimming, and football. Advising youth sports regulatory 
bodies, parents, primary care physicians, and athletes on current 
trends and proper precautions may mitigate injuries in the future.
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