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Purpose: In this cross-sectional study, we examined refugee/migrant participants’
health and eye care utilization compared to controls in San Diego County.

Methods: Data were collected from electronic health records (EHRs) at UCSD Health-
affiliatedmedical centers. Through amanual reviewof EHRs, eligibility criteria to identify
a cohort were developed. A total of 64 refugee/migrant participants and 95 control
participants matched based on country of origin, age, and sex were included in the
analysis. Demographic characteristics, insurance type, and vision/eye care utilization
were compared between the two groups.

Results: A greater proportion of refugee/migrant participants were more likely to be
enrolled in government-sponsored insurance programs, predominantlyMedicaidwhen
compared to controls (55% vs. 24%, P = < 0.01). When adjusting for age, history of
ophthalmic procedure, and surgery, refugee status was associated with fewer encoun-
ters with ophthalmologists in a multivariable linear regression model (coefficient =
−1.66 [95% confidence interval [CI] = −2.89 to −0.44], P = 0.009).

Conclusions: This study highlights disparities in eye care utilization for refugee/migrant
populations. When compared to controls, a larger proportion of refugees/migrants had
government-funded insurance, and refugee status was associated with fewer encoun-
ters with ophthalmologists. These findings underscore the need for further research on
this population to better understand potential healthcare barriers these individualsmay
encounter.

Translational Relevance: This analysis of EHR data illustrates disparities in eye care
experienced by refugees/migrants, highlighting potential gaps in care in a vulnerable
population.

Introduction

Over the past decade, the United States has experi-
enced a significant influx of refugees seeking asylum
from political, social, environmental, and health-
related crises in their home countries.1–3 Los Angeles
and San Diego Counties receive a significant portion
of these individuals, with approximately 10 percent of
the 601,000 resettled refugees between 2010 and 2020
finding placement in these 2 cities alone.2,4–6 Many of
these individuals face significant challenges in accessing
healthcare, including eye care services.7–11

Chronic diseases, including vision-threatening
conditions, are prevalent among this population, often
exacerbated by limited access to health care both in
their home countries and upon resettlement.7,8,12,13
Research on recently resettled Syrian refugees in
Philadelphia, Pennsylvania, for example, has revealed
alarming rates of ocular pathologies and inadequate
utilization of eye care services.7,8 A survey conducted
using a validated tool indicated that 35.2% of these
refugees endorsed ocular pathologies, whereas 29.4%
had never sought care from an eye care specialist;
barriers such as cost and lack of knowledge about
available resources were frequently cited barriers.7,8
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Cataracts, glaucoma, age-related macular degenera-
tion, and diabetic retinopathy are the leading causes of
vision impairment and blindness globally.14–16 These
trends persist among refugees entering the United
States.7,8,12,13 Despite mandatory health screenings
for refugees and migrants upon resettlement, these
screenings only provide information without adequate
mechanisms for addressing identified health needs or
navigating the complex US healthcare system.17–19 By
gaining a comprehensive understanding of the specific
needs within this community, we can investigate
whether disparities in eye care exist and inform future
interventions and resources to support vulnerable
populations.

In this study, we aimed to investigate the eye
health of refugees and migrants in San Diego County
and analyze utilization patterns. This study aims
to contribute to the existing literature on health
care access barriers faced by refugees in the United
States and shed light on the potential impacts of
these barriers on eye health. By conducting this
study, we hope to generate valuable insights that
will inform interventions, policies, and strategies to
improve the eye health outcomes of refugees and
migrants.

Methods

Data Source and Collection Period

The data were retrospectively collected from the
electronic health records (EHRs) system (Epic Systems,
Verona, WI, USA) of the University of California San
Diego (UCSD) health system and all its affiliated clini-
cal sites in San Diego County. The study period was
from January 1, 2005, to March 1, 2022, and the data
collection was conducted between March 3, 2022, and
March 1, 2023.

Ethical Considerations

The UCSD Institutional Review Board approved
this study (IRB #80269). The research was conducted
in accordance with the Health Insurance Portability
and Accountability Act (HIPAA) of 1996 and adhered
to the tenets of the Declaration of Helsinki. To ensure
compliance with ethical guidelines, all participants’
protected health information (PHI) was handled in
accordance with the rules stipulated by the HIPAA
Privacy Rule. Strict measures were implemented to
protect the privacy and confidentiality of the partici-
pant’s data.

Data Reporting

The study’s findings were presented and aligned
with the standards outlined in the Strengthening the
Reporting of Observational Studies in Epidemiol-
ogy (STROBE) guidelines.20 This adherence ensured
comprehensive reporting of our methodology, partic-
ipant selection, results, and discussion, promoting
transparency and enhancing the reliability of our
research outcomes.

Participant Selection Criteria

The study population consisted of refugees
and migrants (heretofore referred to as
“refugees/migrants”) residing in San Diego County. A
set of rigorous inclusion and exclusion criteria were
followed to identify eligible participants. Individu-
als were included in the study if they were 18 years
of age or older and had at least one in-person visit
with an eye care provider within the study period.
An eye care provider was defined as an optometrist
or ophthalmologist actively practicing at the time
of initiation of eye care. To identify specific refugee
groups, we used arrival data made available by the
San Diego County Department of Health and Human
Services (HHS).5,6 Upon review of the information
from the HHS, we conducted our search to identify
individuals who originated from the countries with the
largest representation of refugees in SanDiego County
from 2005 to 2022: Afghanistan, Haiti, Syria, Iraq,
Democratic Republic of Congo, Syria, Iran, Burma,
Central African Republic, and the Democratic Repub-
lic of Congo to include in our study.5,6 A complete
list of inclusion and exclusion criteria are described
in Figure 1.

Chart Review and Participant Identification

We used the Epic SlicerDicer tool (Epic Systems,
Verona, WI, USA) to query the population of interest.

Figure 1. Participant inclusion criteria.
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Amanual chart review was undertaken by two research
staff to determine refugee/migrant status. One of the
research staff reviewed charts of the queried partic-
ipants, citing specific areas within the chart where
mention of refugee status, as determined above, could
be found. A second reviewer then verified this status
throughmanual review. Various sources of information
were reviewed, including encounter details, provider
notes, social documentation records, demographic
data, and medical and surgical procedure notes. Partic-
ipants were classified as refugees/migrants if two or
more providers indicated that the patient originated
from one of the countries of interest, if the patient
self-identified a circumstance of forced evacuation
as defined by the Immigration and Nationality Act
(INA), or if the term “refugee” or “migrant” or
“asylee” or “recent migrant” was found upon chart
review was used to describe the patient’s self-identified
status.21 Participants who did not meet any of
these criteria were excluded from the refugee/migrant
group.

Control Cohort Selection

A control cohort was established to compare the
findings with a non-refugee/migrant group. Through
EHR review, individuals without available refugee
status information or those who self-identified as non-
refugee migrants were assigned to the control group.
The control cohort wasmatched to the refugee/migrant
group by country of origin, using the list of countries
of interest, age, and sex to adjust for potential
confounders.

Sample Size and Final Participant Count

Using the EHR system tools, we identified an
initial pool of 654 patients. Subsequently, we applied
inclusion and exclusion criteria, which are detailed in
Figure 1. Additionally, we conducted a manual review
of medical records to ensure the accuracy and eligi-
bility of potential study participants and verified the
presence of in-person ophthalmology appointments
with eye care providers affiliated with or in partnership
with UCSD Health. This step led to a potential cohort
of 88 patients. We then removed any duplicates among
potential participants who had more than one medical
record number within theUCSDHealth System. These
additional steps resulted in a final participant count of
64 refugees/migrants and 95 controls. A comprehensive
overview of the study methods used in this research is
presented in Figure 2, providing a visual representation
of the application of these methods.

Figure 2. Flow chart of participant selection process.

Data Collection and Variable Selection

We extracted data comprising fundamental
demographic details and socioeconomic factors
derived from the EHR review. Demographic infor-
mation, such as age, sex, ethnicity, country of origin,
preferred language, and insurance type were directly
obtained from chart notes. Socioeconomic indicators,
including occupation history, financial strain, trans-
portation access, and reported food insecurity, were
extracted from social documentation in the EHRs
when available. Additionally, social determinants of
health (SDoH) encompassing occupation history,
financial strain, transportation access, reported food
insecurity, social isolation, stress, intimate partner
violence, physical activity, education levels, and alcohol
and tobacco usage were collated when available. These
characteristics can be found on Table 1. Notably,
tobacco use was regarded as a behavioral variable due
to its known association with various ocular diseases,
such as glaucoma.22–26

Diagnostic data were obtained from EHR review
using International Classification of Diseases (ICD)
ninth or tenth (ICD-9 or ICD-10) edition codes
documented by healthcare providers. These codes were
selected based on a comprehensive review of litera-
ture focusing on risk factors for prevalent ophthalmo-
logic diseases, encompassing conditions like cataracts,
diabetic retinopathy, glaucoma, and other related
complications, including, diabetic foot ulcers, chronic
kidney disease, kidney failure, hyperlipidemia, and
hypertension.14–16 Furthermore, initial eye screenings
and annual vision examinations were integrated into
this analysis, labeled as “Vision Screen” in Table 2. A
complete list of the ICD-9 and ICD-10 codes utilized
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Table 1. Characteristics of Refugees/Migrants (N = 64) and Controls From the Same Countries of Origin (N = 95)

Variables Control, N = 95a Refugee/Migrant, N = 64a P Valueb

Age, y 66 (55, 72) 66 (47, 76) 0.96
Sex 0.10
Female 35 (37%) 32 (50%)
Male 60 (63%) 32 (50%)

Race 0.393
Asian 2 (2.1%) 3 (4.7%)
White 93 (98%) 61 (95%)

Living status >0.99
Living 88 (93%) 59 (92%)
Not living 7 (7.4%) 5 (7.8%)

Insurance type <0.01
Medicaid 23 (24%) 35 (55%)
Medicare 49 (52%) 24 (38%)
Private 18 (19%) 5 (7.8%)
Self-pay 5 (5.3%) 0 (0%)

Tobacco use 40 (42%) 23 (36%) 0.44
Country of origin <0.01
Afghanistan 39 (41%) 20 (31%)
Burma 2 (2.1%) 3 (4.7%)
Central African Republic 2 (2.1%) 2 (3.1%)
Democratic Republic of Congo 5 (5.3%) 2 (3.1%)
Iran 1 (1.1%) 7 (11%)
Iraq 45 (47%) 25 (39%)
Syria 1 (1.1%) 5 (7.8%)

Language <0.01
Arabic 8 (8.4%) 17 (27%)
Burmese 0 (0%) 2 (3.1%)
Chaldean 1 (1.1%) 0 (0%)
Dari 0 (0%) 2 (3.1%)
English 79 (83%) 27 (42%)
Farsi 4 (4.2%) 12 (19%)
French 0 (0%) 1 (1.6%)
Other 1 (1.1%) 0 (0%)
Persian 1 (1.1%) 2 (3.1%)
Somali 0 (0%) 1 (1.6%)
Unknown 1 (1.1%) 0 (0%)
an (%); median (interquartile range).
bPearson’s Chi-squared test; Wilcoxon rank sum test; and Fisher’s exact test.

in this study can be found in Supplementary Tables S1
and S2.

The utilization of eye care services by the partici-
pants was collected and validated through a compre-
hensive manual review of charts. The utilization
encompassed any interaction with an eye care provider.
An eye care provider was defined as either an ophthal-
mologist or an optometrist. Encounters were catego-
rized by provider type, delineated as either ophthalmol-
ogy or optometry encounters, based on a review of the
provider’s credentials (i.e.,MDorOD) attached to each

encounter. We determined the age at the first eye care
visit, cumulative years under the care of an eye care
specialist, and the average number of eye care encoun-
ters.

We also tabulated the number of ophthalmol-
ogy procedures. Ophthalmology procedures consti-
tuted diagnostic examinations conducted in clinics,
including ocular coherence tomography (OCT), fundus
photography, visual field testing, eye ultrasounds, and
fluorescein angiography. Moreover, treatments admin-
istered in clinics, such as intravitreal injections and
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Table 2. Ocular andMedical Comorbidities and Health Care Utilization Among the Refugee/Migrant (N= 64) and
Control (N = 95) Cohorts

Variables Control, N = 95a Refugee/Migrant, N = 64a P Valueb

Vision screenc 47 (49%) 34 (53%) 0.65
Cataract 26 (27%) 22 (34%) 0.35
Diabetic retinopathy 54 (57%) 34 (53%) 0.64
Glaucoma 18 (19%) 14 (22%) 0.65
Diabetes 69 (73%) 51 (80%) 0.31
Diabetes complicationd 18 (19%) 14 (22%) 0.65
Hyperlipidemia 47 (49%) 34 (53%) 0.65
Hypertension 46 (48%) 33 (52%) 0.70
Age of first eye care encounter 60 (48, 66) 61 (44, 70) 0.45
Years of eye care activity 4.0 (3.0, 7.0) 3.0 (2.8, 4.0) 0.03
Average eye care encounters 4 (2, 11) 3 (1, 8) 0.09
Ophthalmology encounter 76 (80%) 55 (86%) 0.34
Optometry encounter 49 (52%) 33 (52%) >0.99
Ophthalmology surgery 40 (42%) 26 (41%) 0.13
Ophthalmology procedure 26 (27%) 29 (45%) 0.02
Any eye care follow-up 77 (81%) 42 (66%) 0.03
Healthcare use, y 11 (7, 16) 9 (5, 15) 0.12
Any hospital admission 74 (78%) 43 (67%) 0.13
Any emergency department visit 77 (81%) 57 (89%) 0.17
Social determinants of health information availabled 13 (14%) 6 (9.4%) 0.41

an (%); median (interquartile range).
bPearson’s Chi-squared test; Wilcoxon rank sum test; and Fisher’s exact test.
cAny initial visit with optometry or ophthalmic provider requiring visual field testing and eye health screening.
dAnydiagnosis of diabetes-related complication includingdiabetic foot ulcer, diabetic nephropathy, or diabetic neuropathy.
eOccupation history, financial strain, transportation access, reported food insecurity, social isolation, stress, intimate partner

violence risk, physical activity, education levels, and alcohol and tobacco usage.

punctal plug placements, were classified as procedures.
Any ophthalmology surgery was also extracted, repre-
senting any procedure done within an operating room
and carried out by a practicing ophthalmologist. A
comprehensive listing of ophthalmology procedures is
available in Supplementary Table S3.

Furthermore, an extensive review of manual charts
was undertaken to assess the overall healthcare system
utilization by the study cohort, portrayed in Table 2
as indicators of hospital admissions and emergency
department visits.

Statistical Analysis

All statistical analyses were conducted using the
R programming language (version 4.3.2, R Founda-
tion, Vienna, Austria). Non-parametric tests were
used to compare data characteristics between the
refugee/migrant group and the control group. The
Wilcoxon Rank Sum test was used for continuous
variables, whereas categorical variables were assessed
using Pearson’s Chi-squared test. In instances where
the sample sizes for categorical variables were small,

Fisher’s exact test was used. Assumptions regarding the
tests’ applicability were checked, and limitations due
to small sample sizes were acknowledged. Univariable
analysis was conducted to examine which factors were
associated with the number of ophthalmology encoun-
ters (continuous variable assessed with linear regres-
sion) and with any ophthalmology encounter (binary
categorical variable assessed with logistic regression).
Variables with P > 0.1 were included in multivariable
analyses. P values < 0.05 were considered statistically
significant.

Results

Participant Demographics

Table 1 summarizes participant demographics in
both groups. The refugee/migrant cohort displayed an
even distribution of sexes (50%, 32/64 for men and
women), whereas the control group exhibited a higher
representation of men (60/95, 63%). The results of
race/ethnicity distribution showed a higher percent-
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age of White individuals (61/65, 95%) compared to
Asian individuals (3/65, 4.7%) in the refugee/migrant
population. A similar trend was observed in the control
population, with a higher percentage of White individ-
uals (93/95, 98%) compared to Asian individuals (2/95,
2.1%). Notably, a lower percentage of refugee/migrant
participants reported tobacco use (36%, N = 23/64)
compared to controls (42%, N = 40/95). Furthermore,
a significantly higher proportion of refugee/migrant
participants were enrolled in Medicaid in compari-
son to controls (55%, N = 35/64 vs. 24%, N = 23/95,
P < 0.01).

Participant Country of Origin and Preferred
Language

A greater percentage of refugee/migrant partici-
pants were from Iraq (N = 25/64, 39%), followed by
Afghanistan (N = 20/64, 31%), Iran (N = 7/64, 11%),

and Syria (N = 5/64, 7.8%). Among the control group,
the majority originated from Iraq (N = 45/95, 47%),
Afghanistan (N = 39/95, 41%), and the Democratic
Republic of Congo (N = 5/95, 5.3%).

Regarding preferred language, there was a spread of
language preference among the refugee/migrant partic-
ipants, with the greatest proportion endorsing the use
of English (N = 27/64, 42%), but also substantial
proportions preferring Arabic (N = 17/64, 27%), or
Farsi (N = 12/64, 19%). In contrast, the majority of
the control group endorsed the use of English (N =
79/95, 83%), with only one control participant failing
to indicate a preferred language.

Health Care Utilization

As described in Table 2, refugees/migrants had
a slightly lower frequency of eye care encounters

Table 3. Linear Regression and Outcome Measure: Number of Ophthalmology Encounters

Variable Coefficient [95% CI] P Value Coefficient [95% CI] P Value

Intercept 7.51 [2.27 to 12.74] 0.006
Sex −0.91 [−3.63 to −1.82] 0.512
Age, y 0.09 [0.01 to−0.17] 0.029 0.01 [−0.07 to −0.09] 0.757
Living status 0.82 [−1.73 to −3.37] 0.527
Country of origin −0.26 [−0.67 to −0.15] 0.215
Language 0.53 [−0.20 to −1.26] 0.153
Insurance 1.13 [−0.59 to −2.84] 0.197
Refugee −1.23 [−2.59 to −0.13] 0.077 −1.66 [−2.89 to −0.44] 0.009
Vision screena 1.66 [0.34 to 2.98] 0.014 0.65 [−0.99 to −2.29] 0.440
Cataract 1.20 [−0.26 to −2.65] 0.106
Diabetic retinopathy 1.67 [0.34 to 3.00] 0.014 −0.10 [−1.84 to −1.63] 0.909
Glaucoma 1.19 [−0.48 to −2.86] 0.163
Diabetes 0.98 [−0.58 to −2.53] 0.218
Diabetes complicationb 2.03 [0.38 to −3.68] 0.016 1.35 [−0.29 to −2.99] 0.108
Hyperlipidemia 0.44 [−0.91 to −1.79] 0.519
Hypertension 0.62 [−0.73 to −1.96] 0.366
Tobacco use 0.74 [−0.63 to −2.11] 0.289
Age of first eye care encounter 0.03 [−0.05 to −0.12] 0.070
Any outpatient encounter 3.04 [−2.98 to −9.07] 0.320
Any hospital admission 1.90 [0.40 to 3.40] 0.013 0.87 [−0.54 to −2.29] 0.228
Any emergency department visit 0.74 [−1.10 to −2.59] 0.428
Ophthalmology surgery −1.32 [−3.39 to −0.74] <0.001 2.04 [0.74 to −3.33] 0.002
Ophthalmology procedure 3.07 [1.79 to 4.35] <0.001 2.75 [1.43 to 4.08] <0.001
SDOHc 0.39 [0.19 to 0.58] 0.208

Multiple R-squared= 0.278, adjusted R-squared= 0.2395, P value= 4.469e-08, CI= 95% confidence interval. Variableswith
P < 0.1 were included in the multivariable analysis. The P values < 0.05 were considered statistically significant, which have
been bolded in this table.

aAny initial visit with optometry or ophthalmic provider requiring visual field testing and eye health screening.
bAnydiagnosis of diabetes-related complication includingdiabetic foot ulcer, diabetic nephropathy, or diabetic neuropathy.
cSocial Determinants of Health: Occupation history, financial strain, transportation access, reported food insecurity, social

isolation, stress, intimate partner violence risk, physical activity, education levels, and alcohol and tobacco usage.
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Figure 3. Distribution of various eye care encounter types among the refugee/migrant (orange, N= 64) and control (blue, N= 95) groups.

compared to controls (median of 3 interquartile range
[IQR] = −1 to −8 vs. 4 [IQR = −2 to −11], P =
0.09), this discrepancy did not achieve statistical signifi-
cance. They also had a significantly shorter duration of
continued care with an eye care provider, with amedian
of 3 (IQR = 2.8-4) years compared to 4 (IQR = 3–7)
years for control participants (P= 0.03). Although this
was confirmed by the univariable regression analysis
(coefficient = −0.68, 95% confidence interval [CI] =
−1.31 to −0.05, P = 0.035), when adjusted for age
and history of ophthalmic surgery, the results became
marginally insignificant (coefficient= −0.59, 95%CI=
−1.24 to 0.07, P = 0.082).

When adjusted for age, history of ophthalmic
surgery, or ophthalmic procedure, refugee/migrant
status was associated with fewer number of encoun-
ters with ophthalmologists in the multivariable linear
regressionmodel (coefficient= −1.66, 95%CI= −2.89
to −0.44, P = 0.009). These findings are described
in Table 3.

Additionally, a greater proportion of refugees
underwent ophthalmology procedures in comparison
to the controls (45%, N = 29/64 vs. 27%, N = 26/95,
P = 0.02; see Table 2). However, a smaller propor-
tion of refugees/migrants underwent an ophthalmol-
ogy surgery than controls (41%, N = 26/64 vs. 42%,
N = 40/95, P = 0.13; see Table 2). These findings are
depicted in Figure 3.

Refugee status (relative risk [RR] = 0.50, 95% CI
= 0.29–0.85, P = 0.010), diagnosis of cataract (RR
= 15.48, 95% CI = 2.75–87.07, P = 0.002), encounter
with an optometrist (RR= 4.28, 95%CI= 1.55–11.79,
P = 0.005), history of ophthalmology surgery (RR =
7.67, 95% CI = 2.14–27.43, P = 0.002), and undergo-
ing an ophthalmology procedure (RR = 10.98, 95% CI

= 2.79–43.30, P < 0.001) were independent predictors
of ophthalmology encounter.

There were no significant differences between
control and refugee/migrant participants when analyz-
ing themost common causes of non-traumatic or infec-
tious vision impairment or blindness worldwide (see
Table 2).

Discussion

In this study, we investigated the differences in
healthcare utilization and eye care encounters between
refugee/migrant participants and control participants
by analyzing EHR data from an academic health
system. Our analysis revealed several noteworthy
findings: a greater percentage of refugees/migrants
were enrolled in Medicaid insurance programs, had a
lower number of ophthalmology encounters, and were
more likely to undergo an ophthalmology procedure
when compared to controls.

A greater percentage of refugee/migrant partici-
pants were enrolled in Medicaid compared to controls.
This finding may highlight potential barriers and
challenges faced by this vulnerable population in
accessing comprehensive healthcare coverage.7,8 The
recent loss of expanding funding after the corona-
virus disease 2019 (COVID-19) pandemic may further
complicate this issue.27,28 In addition, although our
study revealed that controls were more likely to be
enrolled in Medicare, it is notable that a substan-
tial proportion of refugee migrants were also enrolled
in Medicare. This finding suggests that government-
funded insurance coverage plays a crucial role in facil-
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itating health care access for this population. Even
with access to insurance, some individuals among
the refugee/migrant population may encounter cover-
age gaps when their current insurance plans do not
adequately meet their specific health care needs.29–31
Themismatches between the actual needs of the benefi-
ciaries and the limitations of their plans can create
barriers to receiving appropriate and comprehensive
care.29–31 In fact, an estimated 1.9 million Medicaid
and 2.9 million Medicare beneficiaries were left under-
insured due in large part to specialty clinics, such
as ophthalmology, denying care to certain patients
attributable to their insurance.29–31

A recent study conducted in Ohio highlighted the
association between coverage gaps and unmet vision
care needs, which further exacerbate disparities in
underserved communities.31 Although not specifically
studied within the Ohio study, it is reasonable to infer
that a refugee/migrant population heavily reliant on
government-funded health insurance may encounter
considerable obstacles in obtaining specialist refer-
rals and locating ophthalmology practices that accept
Medicaid or Medicare insurance. These challenges can
significantly impede their access to necessary eye care
services, exacerbating existing disparities in health care,
especially the refugee-migrant population highlighted
in this study. Future research should explore these
barriers in greater detail and devise strategies to
address the specific needs of this vulnerable popula-
tion, ensuring equitable and inclusive eye care provi-
sion for all.

Regarding eye care encounters, refugee/migrant
status was associated with fewer encounters with
ophthalmologists in this study. This finding may
indicate disparities in access to eye care services among
refugee/migrant populations. Of note, it is important to
highlight that vision and eye care insurance is generally
only included in most health insurance plans, whether
they are private or government-funded, at the age of 65
years or when a medically indicated condition neces-
sitates treatment.27,28 This gap in coverage can pose
challenges for individuals seeking regular eye care and
preventive services, especially among those who fall
below the age threshold or do not have a specific
medical condition that warrants immediate atten-
tion.27,28 As a result, limited access to private insur-
ance options and financial constraints may contribute
to the reliance of refugees/migrants on government-
funded insurance programs, hindering their ability to
address health care needs beyond the initial screening.

Furthermore, our findings indicate that even though
refugee/migrant participants had fewer ophthalmol-
ogy encounters, they had a higher likelihood of
undergoing ophthalmology procedures compared to

control participants. This difference may suggest varia-
tions in the management of studied populations,
as many ophthalmic procedures were diagnostic, or
may indicate that the lower likelihood of follow-up
among refugees/migrants impacted their treatment.
A study conducted on recent arrivals of pediatric
patients to the United States between 2009 and 2017,
including refugees with Special Immigrant Visas from
Afghanistan and Iraq, reported a higher prevalence
of visual abnormalities, particularly among those from
Iraq compared to those from Afghanistan.32 This
finding aligns with studies conducted on adult Syrian
refugees in Philadelphia, where a higher prevalence of
ocular diseases was observed.7,8 It is essential to note
that several studies have identified significant barriers
experienced by vulnerable populations in the United
States that have increased the likelihood of loss to
follow-up (LTFU), including age greater than 65 years,
having Medicaid insurance, having a lower income,
and racial and ethnic demographic background.31,33–36
Many within the refugee/migrant cohort were 65 years
or older when initiating care with an ophthalmologist
and hadMedicaid insurance. As such, one can surmise
thatmore advanced care, congruent with the severity of
the disease of a refugee/migrant individual, with fewer
encounters to account for a possible loss to follow-up.
Further investigation into the specific indications and
outcomes of these ophthalmology procedures could
provide valuable insights into the ocular health needs
andmanagement strategies of refugee/migrant individ-
uals.

Notably, no statistically significant differences were
found between the two groups in terms of the
most common causes of nontraumatic or infec-
tious vision impairment or blindness worldwide. The
smaller sample size and power of this study may
have contributed to this finding, which indicates a
need for future research on this population with
a larger cohort to identify potential relationships
between refugee/migrant status and common causes of
vision impairment. However, such results may indicate
refugees/migrants may not have had sufficient encoun-
ters with eye care providers to yield a diagnosis of
ocular morbidities. Several studies indicate that vulner-
able populations, such as refugees/migrants, often have
fewer interactions with healthcare providers and lack
the infrastructure required to facilitate continuous care,
complicating their ability to access care.31,37–41 Studies
done on refugee populations from Syria, Iraq, and
Afghanistan often endorse an increased burden of
ocular diseases.7,8,29 Despite this increased morbid-
ity, members of these populations further endorse
little or no interaction with eye care providers and
barriers, such as cost and lack of transportation
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as barriers to care.7,8 Further research focusing on
the prevalence and management of these condi-
tions within refugee/migrant populations would yield
valuable insights into the impact of migration on
ocular health.

This study has several limitations that should
be taken into consideration. First, the retrospec-
tive and cross-sectional design used in this study
limits our ability to establish causal relationships and
examine long-term health care utilization patterns
among refugee/migrant populations. Future research
should incorporate longitudinal data collection to
provide a more comprehensive understanding of
health care utilization trends over time. Second, the
study was conducted at a single institution, which
may restrict the generalizability of the findings to
other refugee/migrant populations. Including multi-
ple centers and diverse populations in future studies
would enhance the external validity of the findings.
Third, the lack of comprehensive documentation in
the EHR system may have resulted in misclassification
of patients or the exclusion of individuals who were
refugees/migrants. This exclusion of potential partic-
ipants also reduced the number of eligible partici-
pants, impacting the power of our study, and limit-
ing the causal relationships we could infer from these
data. Future studies could address these limitations by
incorporating additional data sources and using alter-
native data collection methods, such as surveys or
interviews with healthcare providers. Fourth, several
socioeconomic and SDoH information, such as educa-
tion, finances, food insecurity, and transportation, were
largely missing from the cohort. A study by Lee et
al. described this trend, noting that information on
variables such as alcohol and tobacco use was available
in a greater percentage of EHRs and another database,
whereas other variables had low coverage.42 These
missing data impacted our ability to match multiple
factors to reduce potential confounding. Despite these
limitations, our findings highlight challenges faced by
refugee/migrant populations in accessing and utilizing
eye care services effectively. By addressing these limita-
tions in future research, we can gain a more compre-
hensive understanding of the health care needs of
refugee/migrant populations and develop strategies to
improve their access to high-quality care.

Conclusions

This study provides insights into the disparities in
health care utilization and eye care encounters between
refugee/migrant and control participants. The findings

underscore significant differences, including higher
enrollment in Medicaid insurance programs among
refugees/migrants, reduced ophthalmology encounters,
and a higher likelihood of undergoing ophthalmology
procedures compared to controls. Further research is
warranted to identify the specific factors influencing
low rates of health care access among refugee/migrant
populations. This future investigation should aim to
uncover barriers and facilitators impacting the eye
care experiences of these populations, leading to the
development of effective interventions to enhance their
ocular health and overall well-being.
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