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ABSTRACT

Introduction: The purpose of this study was to
assess trends in consumer-product-related geri-
atric ocular injuries using National Electronic
Injury Surveillance System (NEISS) data.
Understanding the specific consumer products
and settings coded in the NEISS dictionary that
contribute to geriatric (> 65 years) ocular inju-
ries, along with changing patterns during
events like the COVID-19 pandemic, provides
crucial insights for tailoring therapy and pre-
ventative strategies. This ultimately may reduce
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the burden of eye injuries on both older adults
and healthcare systems.

Methods: This was a retrospective population-
based cohort study. The NEISS database was used
to study eye injuries in geriatric adults from 2010
to 2021. Patients were categorized by age groups
(65-74, 75-84, 85-94, > 95 years), and data on
demographics, injury types, product categories,
and COVID-19 impact were collected. Pearson’s
chi-squared test (with p < 0.001 taken toindicate
significance) was used to assess differences in
expected ratios between age groups.

Results: A total of 168,685 eye injury cases in
adults aged 65 years and older were analyzed.
Household items, tools, and gardening products
accounted for over 75% of injuries. Most injuries
occurred at home (65.3%). Contusions/abra-
sions (40.3%) and a foreign body (19.3%) were
common diagnoses. Females had more house-
hold-item-related injuries, while males had
more foreign body injuries. Regarding thera-
peutic disposition, 93.7% of all injuries were
treated/examined and released, which showed a
decreasing trend as age increased, while hospital
admission/transfer rates increased with age.
Compared to before COVID-19, the percentage
of injuries during COVID-19 due to tools
decreased (from 22.5% to 18.3%), while injuries
due to gardening/lawn/landscaping/patio prod-
ucts increased (from 13.8% to 15.3%).
Conclusions: Our study characterizes geriatric
ocular injuries and COVID-19 impact, highlight-
ing common products and locations. Different age

I\ Adis


http://orcid.org/0000-0003-4321-7536
https://doi.org/10.1007/s40123-023-00852-4
https://doi.org/10.1007/s40123-023-00852-4
https://doi.org/10.1007/s40123-023-00852-4
https://doi.org/10.1007/s40123-023-00852-4
http://crossmark.crossref.org/dialog/?doi=10.1007/s40123-023-00852-4&amp;domain=pdf
https://doi.org/10.1007/s40123-023-00852-4

368

Ophthalmol Ther (2024) 13:367-384

groups showed different injury patterns. Under-
standing these trends can aid injury prevention
strategies for consumers and healthcare providers.
Demographics and injury frequencies differed
based on age and sex. Future research should fur-
ther explore post-COVID-19 trends.

Keywords: Consumer products; Geriatrics;
Ophthalmology; Epidemiology; Emergencies;
Ocular trauma

Key Summary Points

Why carry out this study?

While acknowledging the limitations of
analyzing retrospective data, which may
not have been gathered with current
research questions in mind, this
population-based cohort study using
National Electronic Injury Surveillance
System (NEISS) data (with over 20
variables) analyzed 168,685 geriatric eye
injury cases (aged > 65 years) from 2010
to 2021 to identify trends in sources of eye
injury for the at-risk elderly population.

To achieve an up-to-date understanding of
the epidemiology of ocular trauma in
geriatric populations, particularly in light
of post-COVID-19 pandemic trends.

To investigate chronologic and
demographic trends in consumer-
product-related geriatric ocular injuries
presenting to the emergency department.

What was learned from the study?

Analysis revealed that household items,
tools, and gardening products were the
leading causes of injuries (75%), with
home settings accounting for most
incidents (65.3%); contusions/abrasions
(40.3%) and a foreign body (19.3%) were
the most commonly diagnosed injuries,
and all differences in percentages were
statistically significant (p < 0.001); both
significant gender-related differences in
injury types and significant age-related
increases in hospitalization rates were also
noted (p < 0.001).

The identification of significant
chronologic and demographic patterns,
such as prevalent household items being
the primary sources of geriatric ocular
injuries, along with the observed shifts in
injury patterns during the COVID-19
pandemic, including a statistically
significant drop of nearly 10% in eye
injuries occurring at home following the
onset of COVID-19 compared to before,
underscores the importance of targeted
preventive measures to reduce such
injuries among older adults.

INTRODUCTION

Ocular injuries are a significant contributor to
visual impairment globally [1, 2]. According to
the World Health Organization (WHO) in 2022,
approximately 55 million eye injuries occur
worldwide annually, and 23 million individuals
with eye injuries experience resulting vision
impairment [1]. In the United States, eye injury
is an important contributor to the burden of
vision impairment and blindness. Estimates
published in 2020 by Swain et al. suggest that
24 million individuals in the United States have
suffered at least one eye injury; 1.5 million of
those individuals are visually impaired and
147,000 are partially blind or totally blind as a
result of injury [3]. Visual impairment resulting
from ocular injury can influence quality of life
through socioeconomic and psychological
impacts [4-6].

The epidemiology of ocular injury varies by
age group [7]. For example, young males are
prone to injury from acts of violence and ath-
letics, while elderly patients are at increased risk
of a fall-related ocular injury [6, 7]. In an anal-
ysis of the United States Eye Injury Registry
(USEIR) database, age over 60 years and injury
occurring during a fall are among several risk
factors that were found to significantly increase
the chance of an eye injury resulting in blind-
ness [8]. Additionally, Choovuthayakorn et al.
showed differences in epidemiological variation
in sources of eye injuries between age groups:
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adults were prone to get injured at the work-
place, while children were more prone to get
injured in the playground setting [9]. Hence,
epidemiological research on eye injuries in
geriatric patients may suggest therapies and
prevention strategies that can reduce the bur-
den of eye injuries in one of the most vulnerable
populations.

From 1990 to 2017 alone, the proportion of
people aged 65 years and older increased glob-
ally from 6.1% to 8.8% [10]. As the population
of older adults in the US is growing rapidly, the
consumer product market targeting this demo-
graphic has expanded proportionally, as have
product safety concerns and consumer-product-
related injuries among older adults. There is a
paucity of literature assessing ocular injury from
consumer products in elderly patients.

Additionally, in light of recent events, liter-
ature from other countries have begun to assess
how COVID-19 may have affected epidemio-
logical trends in eye injuries; in Jordan, for
example, the lockdowns may have led to an
increased risk of trauma at home [11]. We are
not aware of any investigation of consumer-
product-associated ocular injury in the geriatric
population with respect to the COVID-19 pan-
demic that impacted Americans’ daily routines
and lifestyle activities, thus potentially influ-
encing the epidemiology of ocular injuries. For
example, alcohol-based hand sanitizer use
increased during the pandemic, which led to an
increased prevalence of hand-sanitizer-associ-
ated chemical eye injury [12].

Our study’s purpose was to use the National
Electronic Injury Surveillance System (NEISS) to
assess the current epidemiology of consumer-
product-related ocular injuries in the geriatric
population as well as to answer the question of
whether the COVID-19 pandemic significantly
impacted these trends.

METHODS

The NEISS is a statistically valid injury surveil-
lance system based on a nationally representa-
tive probability sample of hospitals in the
United States (US) and its territories. Its primary
purpose is to collect data on consumer-product

related injuries in the US. Each participating
NEISS hospital reports patient information for
every emergency department (ED) visit associ-
ated with a consumer product, and the data are
publicly available [13]. It must be recognized
that the NEISS database is specific to cases pre-
sented to a hospital ED. As such, patients who
were seen in urgent care centers, clinics, or
private practices are not included in the present
analysis, and national estimates may underrep-
resent the total number of eye injuries related to
consumer products.

The NEISS was queried for all cases coded as
“eye injury” from January 1st, 2010 to Decem-
ber 31st, 2021 for all adults aged 65 years and
older. Specific consumer product codes were
categorized into broader groupings by two
independent reviewers (S.S. and H.Z.); if there
was a disagreement about the categorization, a
third reviewer (H.C.) served as a tiebreaker.
Resolution of a disagreement over product cat-
egorization was achieved through discussion
until consensus was reached if one of the initial
independent reviewers still felt strongly about a
certain categorization; see Table S1 in the elec-
tronic supplementary material. Patient’s age,
sex at birth, race, diagnosis (type of ocular
injury), environmental location in which the
injury occurred, year of injury, consumer pro-
duct category involved in the injury, and dis-
position were collected.

Patients were divided into four age groups:
65-74 (G1), 75-84 (G2), 85-94 (G3), and > 95
years old (G4), and differences in patient
demographics and frequencies of consumer-
product-related ocular injuries were compared
between age groups as well as between males
and females. Additionally, the potential impact
of COVID-19 on consumer-product-related
ocular injuries in geriatric patients was assessed
by comparing cases from January 1st, 2018 to
December 31st, 2019 (pre-COVID cases) to cases
from January 1st, 2020 to December 31st, 2021
(during-COVID cases).

Pearson’s chi-squared analysis was per-
formed to discern significance. IBM SPSS
Statistics v.24 was used to run the statistical
analysis. Specific consumer product codes con-
stituting at least 1% of all patient cases included
were identified as well. A p value of less than
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0.001 was considered statistically significant.
While the NEISS data are valuable in many
ways, the retrospective nature of the analysis
limits the ability to control for potential con-
founding variables. Nevertheless, the study
looks to characterize significant trends rather
than to delineate causal relationships between
variables, where conclusions depend on the
acknowledgement of confounding variables. All
missing data in the NEISS are labeled “un-
known” and were likewise labeled “unknown”
in our tables.

This was a retrospective population cohort
analysis from a publicly accessible de-identified
HIPAA-compliant electronic database ensuring
patient confidentiality, and, as such, institu-
tional review board approval was not required.

RESULTS

168,685 patients 65 years old or older who
experienced eye injuries were included in the
analysis. The mean age was 72.8 + 6.9 years.
62.6% of the patients were male, 55.6% of the
patients identified as white, 6.3% identified as
black/African American, 1.0% identified as
Asian, 0.2% identified as American Indian/
Alaska Native, and 0.1% identified as Native
Hawaiian/Pacific Islander. Additionally, 34.6%
of the patients did not specify a race, and 2.2%
of patients identified as other. More than 75%
of the ocular injuries involved household
items/furnishing, tools, and gardening/
lawn/landscaping/patio products. The most
common location in which injuries occurred
was at home (65.3%), which was consistent
across all age groups. The most common diag-
nosis for ocular injury was abrasions (40.3%)
followed by a foreign body (19.3%) for the
entire cohort. The most likely disposition for
the ocular injury was being treated/examined
and then released (93.7%), followed by treated
and admitted/hospitalized (4.0%).

Overall, household items/furnishing prod-
ucts accounted for the greatest proportion
(37.5% total) of ocular injuries. The proportion
of injuries in this category increased with age
(32.6% in G1, 42.5% in G2, 62.7% in G3, and
75.1% in G4). On the other hand, the

proportions of injuries associated with tools and
gardening/lawn/landscaping/patio declined
from G1 to G4 (from 25.3% to 5.8% and from
16.5% to 5.1%, respectively). Each of the other
categories accounted for less than 6% of the
total injuries (Table 1).

The majority (65.3%) of the injuries occurred
in a home environment. The proportion of
injuries occurring at home varied between age
groups from 64.1% to 69.0% among G1, G2,
and G3; however, it fell to 50.0% of injuries in
G4 (age 95 or older). Injuries occurring in public
rose with successive age groups (3.0% in G1,
4.3% in G2, 10.2% in G3, and 22.7% in G4),
with 4.0% of the total injuries occurring in a
public setting. Overall, a moderate portion of
the reported injuries had an unknown or no
reported location (27.1% total) (Table 1).

The majority of the injury diagnoses were
contusions/abrasions (40.3%) and foreign body
(19.3%). There was no obvious trend among the
four age groups in the prevalence of contusions/
abrasions (varies from 31.4% in G3 to 41.6% in
G1). Regarding disposition, 93.7% of all injuries
were treated/examined and released, with a
decreasing trend as age increased (95.6% in G1,
92.0% in G2, 83.5% in G3, and 75.2% in G4).
Hospital admission or transfer rate increased
from 3.5% in G1 to 7.7% in G2, 14.2% in G3,
and 24.8% in G4 (Table 2).

Regarding sex at birth and ocular injury,
within the G1 and G2 age groups, males suf-
fered the majority of the injuries (66.1% and
58.5%, respectively), while in the G3 and G4
age groups, females were more commonly
injured (54.8% and 58.9%, respectively). As
reported in the summary of ocular injuries
given above, household items/furnishing, tools,
and gardening/lawn/landscaping/patio were
the top three product categories involved in
ocular injuries in both male and female
patients. However, 58.7% of the ocular injuries
that occurred in female patients involved the
product category of household item/furnishing.
The locations in which the injuries occurred
were similar for male and female patients
(64.1% vs 67.4% occurred at home, respec-
tively). Female patients had a greater proportion
of contusions/abrasions (42.6% vs 38.9%,
respectively) and fewer foreign-body ocular
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Ly injuries (8.3% vs 25.9%, respectively) than male
) é patients. Dispositions were similar for the two
g N groups (Table 3).
Ly L The total number of ED visits due to con-
S e sumer-product-related ocular injury in the
a8 £ £ & &8 £ geriatric population from 2010 to 2021 are
L aFT e e presented in Fig. 1. Total male and female visits
- = g E S g SR d.ec?eased in 2010-2012 such thflt they were
S S g e similar to the level they were at in 2002. It is
= — possible that this drop is more attributable to
= the decrease in male ED visits, as the number of
§ PR female ED visits stayed relatively constant, as
[ g § § TEEEEE visualized in Fig. 1.
2| R 8 8 3 E § \% 3 Table 4 summarizes the trends in ocular
Tl g h 0 @ 2 2 o o injuries before COVID-19 (2018-2019) and
K| during COVID-19 (2020-2021). Household
S items/furnishing was the most common cate-
2 gory of products that caused injury in the geri-
S| - - atric population in both time periods (39.4%
g gggesssesses and 40.8%, respectively). The percentage of
\j e g es2g 882 S injuries due.to tpqls fiecreased from 22.5% to
A g e o o o o 18.3%, while injuries due to gardening/
| & 4 = lawn/landscaping/patio products or sports
. recreation increased from 13.8% to 15.3% and
§ from 4.5% to 6.1%, respectively. The percentage
) 2T of injuries diagnosed as abrasions decreased
e R § § § § § EN from 41.2% to 35.6%, while the percentage of
FlEd T des e e e injuries diagnosed as a foreign body increased
IR L RE KR e =< from 14.7% to 18.5%. Chemical burn injuries
i E S = = decreased from 7.8% to 5.3% following the
onset of the pandemic. Furthermore, the per-
g centage of injuries occurring at home decreased
- from 71.4% to 62.7%, while injuries occurring
= S e e in public spaces or in sports-related facilities
"2 5 88 % 8 £ 2 increased from 4.8% to 5.3% and from 2.8% to
IRl d 22222 3.3%, respectively.
5‘3 EI e mdRZERKE Specific NEISS product codes contributing to
Lol g & T at least 1% of all eye injury cases in the total
cohort are presented in Table S2 in the elec-
tronic supplementary material. The number
one cause of injury was related to lawn mowers
(5.14%). This was followed by workshop grin-
ders, buffers or polishers (5.06%), and pruning
= or trimming equipment (4.34%). Floors or
é) flooring materials, non-cosmetic bleaches, and
p= lawn trimmers or edgers also each contributed
S g to over 3% of all cases in the total cohort.
s |2 2548483 8
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Fig. 1 Trends in visits to the ED for ocular injury in the geriatric population from 2010 to 2021

DISCUSSION

In this study, we sought to characterize the
epidemiology of consumer-product-related
ocular injury in the geriatric population and
assess the impact of COVID-19 on these pat-
terns. In consumer-product-related ocular
injury in the US, household item/furnishing
products, tools, and gardening/lawn/landscap-
ing/patio products accounted for more than
75% of the injuries, and the majority (65.3%) of
the injuries occurred in the home environment.

Older patients may experience a significantly
lowered quality of life due to visual impairment
[14], and ocular injury is a significant cause of
visual impairment in the elderly [15]. Previous
studies have suggested that elderly patients
make up a unique ocular injury population that
is likely to have poor visual outcomes [15-17].
Consumer-product-related ocular injury in the
geriatric population is thus a public health
concern. Research on this topic can inform
consumers, manufacturers, healthcare provi-
ders, and public health legislators in injury
prevention efforts. On a more day-to-day basis,
tips to prevent eye injuries in older adults have
been listed on the American Academy of Oph-
thalmology’s website for public education.

These interventions include simple actions in
one’s own home, such as ensuring stair railings
are secure, cushioning sharp furniture corners,
and improving lighting (https://www.aao.org/
eye-health/tips-prevention/seniors-eye-health-
tips). We sought to characterize epidemiologic
patterns of consumer-product-related ocular
injury in the geriatric population and assess the
impact of COVID-19 on these patterns.

As people age, they are more prone to dif-
ferent types of injuries and various causes of
injury. Our findings revealed that a range of
products were associated with ocular injuries in
the geriatric population, consistent with previ-
ous studies [18]. Products from tool and gar-
dening/lawn/landscaping/patio categories were
among the most represented in our study
overall, a pattern which is consistent with other
studies of ocular trauma [16, 19]. We found that
the proportion of eye injuries related to house-
hold item/furnishing products increased with
age, while injuries related to tools and garden-
ing/lawn/landscaping/patio products declined
with age.

Although the proportion of injuries that
occurred in the home environment did not
significantly vary with patient age for patients
aged 65 to 94 years old, patients who were
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Table 4 Epidemiology of ED visits from consumer-product-related ocular injuries in geriatric patients before COVID-19
(2018-2019) and during COVID-19 (2020-2021)

Variable Time period Total p value
2018-2019 2020-2021
(n = 30,246) (» = 28,500)

Category of product
Household items/furnishing 14,295 (39.4%) 14,154 (40.8%) 28,449 (40.1%) p < 0.001
Tools 8169 (22.5%) 6334 (18.3%) 14,503 (20.4%)
Gardening/ 5020 (13.8%) 5319 (15.3%) 10,339 (14.6%)
lawn/landscaping/patio
Sports recreation 1626 (4.5%) 2121 (6.1%) 3747 (5.3%)
Other 1741 (4.8%) 1342 (3.9%) 3083 (4.3%)
Cooking/kitchen items 1261 (3.5%) 975 (2.8%) 2236 (3.1%)
Electronics/tech 1113 (3.1%) 926 (2.7%) 2039 (2.9%)
Medical equipment/drugs 362 (1.0%) 1069 (3.1%) 1431 (2.0%)
Cosmetics/personal care 576 (1.6%) 559 (1.6%) 1135 (1.6%)
Non-cooking/personal appliances 439 (1.2%) 685 (2.0%) 1124 (1.6%)
Apparel 516 (1.4%) 503 (1.5%) 1019 (1.4%)
Powered vehicles 396 (1.1%) 316 (0.9%) 712 (1.0%)
Office items 425 (1.2%) 181 (0.5%) 606 (0.9%)
Non-sports recreation 367 (1.0%) 202 (0.6%) 569 (0.8%)

Sex at birth
Male 18,181 (60.1%) 17,179 (60.3%) 35,360 (60.2%) p < 0.676
Female 12,066 (39.9%) 11,321 (39.7%) 23,387 (39.8%)

Race
White 15,412 (51.0%) 15,201 (53.3%) 30,613 (52.1%) p < 0.001

Not specified

Black/African American

Other

Asian

American Indian/Alaska Native
Native Hawaiian/Pacific Islander

Diagnosis

(51
11,167 (36.9%)
2798 (9.2%)
387 (1.3%
285 (
111 (

(

)
0.9%)
0.4%)
)

86 (0.3%

(
10,283 (36.1%)
2127 (7.5%)

373 (1.3%
410 (1.4%
89 (0.3%
6 (

)
)
)
0.1%)

(
21,450 (36.5%)
4925 (8.4%)
760 (1.3%
695 (

200 (
102 (

1.2%
0.3%

)
)
)
0.2%)

I\ Adis



380

Ophthalmol Ther (2024) 13:367-384

Table 4 continued

Variable Time period

2018-2019
(» = 30,246)

2020-2021
(» = 28,500)

Total

12,466 (41.2%)

Contusions, abrasions

Other 6688 (22.1%)
Foreign body 4455 (14.7%)
Burn, chemical 2346 (7.8%)
Dermatitis/conjunctivitis 2158 (7.1%)
Hemorrhage 564 (1.9%)
Laceration 414 (1.4%)
Hematoma 261 (0.9%)
Radiation 542 (1.8%)
Puncture 152 (0.5%)
Nerve damage 81 (0.3%)
Strain, sprain 84 (0.3%)
Burn, thermal 35 (0.1%)
Burn, scald 0 (0.0%)
Disposition
Treated/examined and released 28,017 (92.6%)
Treated and admitted/hospitalized 1257 (4.2%)
Treated and transferred 565 (1.9%)
Left without being seen 273 (0.9%)
Held for observation 134 (0.4%)
Location
Home 21,591 (71.4%)
Unknown 6200 (20.5%)
Public 1457 (4.8%)
Sports 846 (2.8%)
Street 152 (0.5%)
Age range (years)
65-74 18,741 (62.0%)
75-84 9515 (31.5%)
85-94 1474 (4.9%)
95 + 516 (1.7%)

10,142 (35.6%)
6984 (24.5%)
5283 (18.5%)
1503 (5.3%)
1612 (5.7%)
1705 (6.0

506 (1.89
492 (1.7
3

5

%
%

%)
)
%)
95 (0.3%)
128( %)
7 (0.1%)
0 (0.0%)
15 (0.1%)
16 (0.1%)
26,312 (92.3%)
1450 (5.1%)
421 (1.5%)
192 (0.7%)
125 (0.4%)

17,856 (62.7%)

8159 (28.6%)
1525 (5.3%)
944 (3.3%)
6 (0.1%)

18,553 (65.1%)
7749 (27.2%)
1852 (6.5%)
345 (1.2%)

22,608 (38.5%) p < 0.001

13,672 (23.3%)
9738 (16.6%)
3849 (6.6%)
3770 (6.4%)
2269 (3.9%)

920 (1.6%)
753 (1.3%)
637 (1.1%)
280 (0.5%)
98 (0.2%)

84 (0.1%)
50 (0.1%)

6 (0.0%)

54,329 (92.5%) p < 0.001

(

2707 (4.6%)
986 (1.7%)
465 (0.8%)
259 (0.4%)

39,447 (67.1%) p < 0.001

(
14,359 (24.4%)
2982 (5.1%)
1790 (3.0%)
168 (0.3%)

37,294 (63.5%) p < 0.001

(

17,264 (29.4%)
3326 (5.7%)

861 (1.5%)
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95 years old or older had a higher proportion of
injuries that occurred in public (22.7%). This
may be because those 95 years old and older are
more likely to be in a facility and thus are pos-
sibly less likely to experience an injury in the
home environment. We also found that
although the majority (59.6%) of ocular injuries
were contusions/abrasions or arose from foreign
bodies, and a large majority (93.7%) of the
injured patients were treated/examined and
released, hospital admission or transfer was
more likely in older patients. Although patterns
of consumer-product-related ocular injuries in
the pre-COVID period and during the COVID
period were similar, fewer patients presented to
an ED with ocular injuries during the first year
of the pandemic.

Our study showed variations in consumer-
product-related ocular injury across age groups.
The younger geriatric age groups were more
likely to experience ocular injury from con-
struction tools and landscaping items, which
are among the most common products associ-
ated with eye injury overall [16]. The younger
geriatric age groups were also more likely to
experience ocular injury with sports-related
products. This may be explained by younger
patients performing more physical activity and
physical work/labor requiring tools due to bet-
ter fitness and coordination [20]. The age group
distribution may also be influenced by other
factors, such as sex at birth; for example, a study
by Kamboj et al. found that the ratio of females
to males reporting ocular exposure to cleaning
products increased with age [21]. Our study also
found that patients in the youngest age group
of the study (65-74 years old) made up a sig-
nificantly greater proportion of consumer-pro-
duct-related ocular injuries during COVID-19. It
is unclear why this subgroup demonstrated this
trend. Perhaps the incidence of ocular injury
increased among this subgroup, or perhaps the
prevalence remained the same but the likeli-
hood of them going to the ED increased.

Household/furnishing items and cosmetics/
personal care products were more common in
females. Females may be more likely than males
to use these products. Previous epidemiologic
studies have shown that women are more likely
to experience adverse ocular effects in response

to cosmetics/personal care products such as nail
glue [22]. Kamboj et al. reported that 60% of
ocular injuries due to cosmetics and personal
care products that were referred to the United
States Poison Control Centers occurred in
women [23]. Another study performed by
Kamboj et al. found that women accounted for
67% of reported ocular exposures to household
cleaning products [21]. This trend may also
explain the prevalence of chemical burn injury
among females, as it is a potential sequela of
household cleaning product use. Meanwhile,
men were more likely to experience ocular
injuries caused by products related to tools and
activities requiring labor, such as construction
and landscaping, consistent with previous
studies [16]. Men were also more likely to
experience ocular injury from products related
to sports, similar to the result of an investiga-
tion by Patel et al., who reported that 83.5% of
sports-related eye injuries occurred in males
[24].

Our study also assessed the slight variation in
epidemiologic patterns that occurred during
COVID-19 as compared to before COVID-19;
the pandemic impacted the daily routines of
many Americans. Lockdown measures increased
the time spent indoors [25], and social distanc-
ing measures impacted the popularity of differ-
ent leisure activities [26]. Our study found that,
in response to COVID-19, the ED saw fewer
geriatric ocular injuries which occurred at
home, despite Americans typically spending
more time indoors and at home in response to
stay-at-home mandates and curfew orders [27].
There may have been more hesitation of
patients to seek care and go to the emergency
department or hospital, where they could be
exposed to infectious disease. In addition, our
study found that sports-associated ocular inju-
ries increased in response to COVID-19. This is
consistent with data showing that during the
pandemic, more leisure time was spent on
activities that could allow social distancing [26],
such as sports [28].

Although Americans spent more time using
electronics/technology during COVID-19 [28],
interestingly, our study found a decreased
occurrence of electronics-associated ocular
injury. Perhaps the ocular injuries caused by
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products in this category like CDs and tele-
phones were less likely to be severe or emergent
and thus less likely to warrant a visit to the ED.
Our study shows that fewer geriatric patients
came to the ED with contusions/abrasions and
strains/sprains, which may be considered less
emergent compared to injuries such as lacera-
tion and hemorrhage. Medical-equipment-re-
lated exposures also significantly increased,
which may be explained by the increased use of
medical devices used to diagnose, prevent, and/
or treat COVID-19, such as masks and nasal
swabs [29, 30].

There are several limitations of this study to
note. The NEISS database only includes ocular
injuries treated in an ED; thus, this sample does
not include patients who presented to urgent
care centers or outpatient offices [13]. Another
limitation of the NEISS database is the possi-
bility of documentation and/or miscoding
errors among different physicians and hospitals,
alongside simply missing entries. The missing
entries are recorded as “unknown,” in line with
the coding in NEISS itself, and it is important to
acknowledge that such missing data may
potentially skew results. In addition, due to the
retrospective nature of the research, there may
be confounding variables and risk factors that
contribute to the prevalence of ocular injury
which are not represented in our study [31].
Socioeconomic status, access to healthcare, and
geographic location may all influence the
results but cannot be controlled for, given they
are not recorded in the data to prevent the
identification of patient cases. Existing variables
may be broad (for instance, “Home” is a loca-
tion), but we are limited by how the data are
coded in NEISS. Further, the data do not include
the mechanism of injury. For example, a fall
onto furniture can be classified as an ocular
injury associated with an household item,
which is different from accidental poking of the
eye with an umbrella [32].

CONCLUSIONS

In conclusion, our study uncovered recent
trends in the epidemiology of ocular injury in
geriatric  adults reporting to the ED.

Understanding these patterns can inform con-
sumers and ophthalmic care providers when
developing strategies to minimize consumer-
product-associated ocular injuries. In our
investigation, we find significant differences in
the demographics and frequencies of consumer-
product-related eye injuries among the elderly
adult US population stratified by factors such as
age and sex at birth. Future work should con-
tinue to analyze trends in consumer-product-
associated ocular injuries experienced by geri-
atric patients post-COVID-19.
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