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Purpose: The study aims to investigate the ease of use, acceptability, and accuracy of a simple at-home vision screening kit in a non-
English speaking socially disadvantaged population.

Design: This is a single site, prospective, cross-sectional study.

Methods: Patients at a clinic that provided free medical care to an urban, predominantly Asian, underserved population were invited
to participate in this study. We designed a program for at-home vision assessment, which consisted of a simple at-home vision kit
(Rosenbaum near card, Amsler grid) and instructions for use given in verbal and written form in the patient’s own language. Testing
was performed in each eye during an in-person visit. Patients were then asked to test at-home and were later contacted by telephone to
record the results. A survey questionnaire assessing the ease of use and acceptability of the vision kit was then administered.
Results: One hundred and one of 141 patients completed the study. Of those patients, 60.4% were female, 79.2% were Asian, 95%
were born outside of the United States, 81.2% did not speak English as their primary language, 47.5% were not enrolled in health
insurance, and 67.3% expressed difficulty in accessing eye care. The results of our survey (n = 101) demonstrated that 90% would
continue utilizing the vision screening kit, 91.1% would recommend the vision screening kit to others, and 82.2% rated the vision
screening kit as extremely easy to use. The Spearman’s rank correlation coefficient for the in-person VA logMAR scores and at-home
VA logMAR scores was calculated to be p = 0.862, p < 0.0001 in the right eye and p = 0.834, p < 0.000! in left eye.
Conclusion: Our tailored protocol and design of a simple at-home vision screening kit was widely accepted and easy to use by an
underserved population in which English was not the primary spoken language. The kit demonstrated excellent correlation between in-
person and at-home VA results.
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Introduction

Poor vision significantly decreases one’s quality of life and can result in billions of dollars in medical expenditures each year."
In the United States, visual impairment and blindness affect an estimated 6.5 million adults above the age of 45.% In addition to
the growing burden of eye diseases, disparities exist in the access and utilization of eye care within the United States. Many
studies have demonstrated that race, ethnicity, and socioeconomic status affect visual outcome, and these social inequalities
contribute to disproportionate vision loss across different communities.” Within Asian populations, and especially among
females, older age and lower educational level have been identified as risk factors for moderate to severe visual impairment.*
They have also been reported to have lower rates of utilizing eye care services compared to White Americans.” Additionally,
prior studies have highlighted language barriers, lower socioeconomic status, and being foreign born as a determinants of low
health literacy within the Asian population.®’ The implications of language barriers not only contribute to poor adherence in
medical interventions but also increase the risk of adverse events when delivering care.”
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The COVID-19 pandemic was an unexpected event that forced the temporary closure of outpatient medical care in the
United States in 2020. During the peak of the pandemic, thousands of ophthalmology office visits and surgeries were
canceled, causing a delay in access to care which placed many patients at risk for visual loss.” A survey administered to
the public with chronic eye conditions illuminated the negative psychosocial impact of the pandemic lockdown and
found that they had a fear of further sight loss due to delay in care.'® In addition, restrictions imposed by the pandemic
made accessibility even more challenging for patients of low socioeconomic status, which exacerbated health
disparities."" In response to pandemic-related clinic closures, the medical community was forced to adapt and reconfigure
methods for providing care to communities.

One such adaptation was patient-centered home visual acuity (VA) testing. Limited studies examined the use of at-
home Snellen VA testing for patients and concluded that this type of screening could be effective,' ' however, the use
of such tools in a population with language barriers and poor access to medical care is not well studied.

The purpose of this study was to develop a patient-centered at-home vision screening kit that could easily be used by
a primarily non-English-speaking population with barriers to medical care (under-insured or no medical insurance, language
barriers, and poor socioeconomic status). Though initially created in response to the COVID-19 pandemic, the utility of the kit
can be expanded to improve vision care accessibility to all patients with socioeconomic disadvantages by identifying and
prioritizing patients with significant vision loss and expediting their access to an in-person eye care visit. For example, based on
the reported screening results, the clinic could schedule in-person visits for patients according to severity of their visual loss.

The primary aim of this project was to determine whether our design and instructions for a vision screening kit were
easy to use and whether it had high patient satisfaction in a non-English speaking, socially disadvantaged population. The
secondary aim was to assess correlation between at-home and in-person VA testing.

Methods

This was a prospective, cross-sectional study conducted at a free medical clinic in an urban location that serves a primarily
Asian population. The clinic is affiliated with the School of Medicine at the University of California, Davis whose Institutional
Review Board reviewed and approved the study protocol. The research adhered to the tenets of the Declaration of Helsinki.

Study Participants
The inclusion criteria consisted of any patient seen in clinic between the ages of 18 to 90 who was interested in participating and
able to provide informed consent. The exclusion criteria consisted of adults who were unable to consent, children, and prisoners.

At Home Vision Self-Test Kit

A vision self-test kit was designed by our team, which consisted of a Rosenbaum eye chart (Rosenbaum Near Point
Reading Card, Optics Incorporated, Brunswick, Ohio), an eye occluder, and an Amsler grid. A key part of the kit was an
informational packet written in the primary language of the patient, which explained the research study and provided
instructions on how to use the kit in simple terminology. In addition, these instructions were also given verbally at the
time of enrollment to confirm the participant’s understanding and to ensure that they were delivered in a culturally
sensitive manner. Languages represented in this study were English, Mandarin, Cantonese, Vietnamese, Spanish,
Mongolian, Taishanese, Hmong, Tagalog, Farsi, and Arabic. For Farsi and Arabic, the free clinic lacked a designated
interpreter for those languages, so the study relied on caregivers or family members to assist with interpretation.

Enrollment Process and Data Collection

Informed consent was obtained in the patient’s primary language prior to initiating the research study. An interpreter, with
fluency in the patient’s primary spoken language was assigned to the patient for the remainder of the study. Demographic
information was collected, and a short survey was deployed to assess the barriers to accessing regular eye care. The
demographic information we collected included age, gender, ethnicity, primary language, country of birth, primary residential
address, insurance, and median household income. The patient’s history of hypertension, diabetes, and major ocular conditions
were also collected. Snellen near VA measurements and Amsler grid testing were completed for both eyes by a member of our
research team in the clinic.
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Tailored Protocol for Vision Screening

During the enrollment process, we spent approximately 30 minutes during each encounter to explain the information
sheet in the patient’s primary language. This consisted of step-by-step instructions on how to assess visual acuity and
Amsler grid testing with the items provided in the kit. Patients were instructed to hold the Rosenbaum Pocket Eye chart
and Amsler grid approximately 14 inches while testing each eye separately. Patients were also instructed to wear their
usual corrective lenses for reading if applicable and to conduct the test in a well-lit environment. For the Amsler grid,
patients were asked to fixate on the center black dot and to indicate whether surrounding lines are wavy, distorted, blurry,
dark, or empty in any quadrant. After meticulously reviewing the instructions, we physically demonstrated to the patient
the entire process of utilizing the self-test vision kit from start to finish. We then asked the patients if they had any
additional questions prior to having them explain the instructions to us in their primary language. The informational
packet also consisted of a visual acuity and an Amsler grid log for the patient to document their results. Patients were
instructed to test their own vision at home approximately two weeks after the in-person visit. This timeframe was chosen
to minimize the possibility of changes in vision from ocular disease. In addition, it was a reasonable timeframe in which
patients could remember our instructions of how to utilize the kit. The patients were called approximately two weeks
after the in-person clinic visit, and their self-reported visual acuity was collected. A survey was administered (in the
patient’s primary spoken language) to assess the opinions and ease of use for the screening kit.

Socioeconomic Status
Socioeconomic status was assessed using the area deprivation index (ADI), which was created by the Health Resources
and Services Administration. It is comprised of 17 education, employment housing-quality, and poverty parameters that
were derived from the US Census Bureau data and American Community Survey data.'> The ADI is an updated index
that is validated for a range of socioeconomic factors (income, education, employment, and housing quality) associated
with health outcomes for use on the neighborhood level.'® This metric allows for rankings of neighborhoods based on
their socioeconomic disadvantage within the state and ranks them in comparison with other areas. The primary residential
address for each patient was inputted into the Neighborhood Atlas in 2021 to determine the ADI of their primary
residence.'>!'” The ADI scores within the state are ranked on a scale of 1 to 10, with 1 being the least disadvantaged
neighborhood and 10 being the most disadvantaged neighborhood, which is associated with worse health outcomes.
To assess one form of transportation barrier to healthcare access, the distance between a patient’s primary residential
address and the free clinic was calculated using Google Maps.'® The departure date was set on a Saturday at 9:00 AM to
best predict the traffic conditions of driving to the clinic during the morning. The fastest route determined by Google
Maps was used to measure the number of miles it would take for patients to commute to our clinic by car transportation.

Statistical Analysis

Descriptive statistics were used to analyze the baseline characteristics of the cohort. Percentages reported in the
study may not total 100% due to rounding. The Snellen VA measurements obtained both in-office and at-home
were converted into logMAR values for the purpose of statistical analysis. A sample size calculation indicated
that 46 patients were needed to detect a logMAR difference of 0.1 between the in-office and at-home vision tests,
assuming a paired #-test, standard deviation of 0.2, 2-sided a of 0.05, and 90% power. Additional subjects were
invited to participate in the study to account for loss of follow-up. The data was analyzed separately between the
right and the left eye. We then compared the two groups of in-office measurements and at-home measurements
with the Wilcoxon signed rank test and p values <0.05 were considered statistically significant. A Bland-Altman
plot was utilized to assess the agreement between in-office logMAR values and at-home logMAR values. The
limits of agreement were reported for the 95% confidence interval, quantified as + 1.96 standard deviations (SD)
of the mean. According to prior literature, a difference of + 0.2 logMAR from the mean represents 2 Snellen lines
and was determined to be a clinically significant difference between both in-office VA and at-home VA.'*** All
statistical measurements were performed using GraphPad software, version 10.1.0 (264) (San Diego, CA).

Clinical Ophthalmology 2025:19 heeps: 1023



Do et al

Results

The enrollment period for the prospective cohort study occurred between June 1st, 2022, and November 1st, 2023.
A total of 141 patients were recruited into the study during the enrollment period and 101 (71.6%) patients fully
completed the study. Of the total number of patients recruited, 40/141 (28.4%) did not complete the study. Of those who
did not complete the study, 1/40 (2.5%) patient had declined to continue the study upon telephone follow-up and
expressed they had lost interest in the study. 3/40 (7.5%) patients reported that they lost the vision kit during the follow-
up telephone call. The remaining 36/40 (90%) patients were lost to follow-up and could not be reached after at least 3
phone call attempts. In total, 202 eyes remained eligible for the study, 101 (50%) right eyes and 101 (50%) left eyes. The
mean (range) days to follow-up telephone call was 20.3 (7-105) days.

Baseline Characteristics

Baseline characteristics are shown in Table 1. Of the 101 patients who fully completed the study, 61 (60.4%) were
female. The mean (+ SD) age of our patients who completed the study was 59.69 + 14 years. Within our cohort, 80/
101 (79.2%) identified as Asian. 96/101 (95%) of our patients reported that they were born outside of the United

Table | Baseline Characteristics of Study Participants

Age in years (mean t SD) 59.69 + 14
Sex, n (%) Male 40 (39.6)
Female 61 (60.4)
Ethnicity, n (%) Chinese 41 (40.6)
Vietnamese 20 (19.8)
Mexican 10 (9.9)
Mongolian 6 (5.9)
African American 6 (5.9)
Hmong 5(4.5)
Filipino 4 (4)
Fijian 33
Ethiopian 2(2)
White American 1(1)
Afghan (1)
Arabic I (I)
Tongan 1(1)
Country of Birth, n (%) China 38 (37.6)
Vietnam 22 (21.8)
Mexico 9 (8.9)
Mongolia 5(5)
United States of America 5(5)
Ethiopia 4 (4)
Philippines 303
Taiwan 33
Fiji 2(2)
Laos 2(2)
Thailand 1 (1)
Sierra Leone 1 (1)
Central America 1(1)
Africa 1 (1)
Afghanistan 1 (1)
Palestine 1(1)
Tonga 1 (1)
(Continued)
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Table | (Continued).

Primary Language, n (%) | English 19 (18.8)
Other 82 (81.2)
Mandarin 23 (28)
Cantonese 19 (23.2)
Vietnamese 18 (22)
Spanish 9 (l0.1)
Mongolian 4 (4.9)
Taishanese 33.7)
Hmong 33.7)
Tagalog 1 (1.2)
Farsi 1 (1.2)
Arabic 1 (1.2)
Hypertension, n (%) Yes 39 (38.6)
No 62 (61.4)
Diabetes, n (%) Yes 49 (48.5)
No 52 (51.5)
Ocular History, n (%) None 49 (48.5)
At least one ocular condition 52 (51.5)
Ametropia or presbyopia 35 (67.3)
Cataracts or cataract extraction 9 (17.3)
Keratoconjunctivitis 6 (11.5)
Pterygium or pterygium surgery 4(7.7)
Trichiasis 3(5.8)
Photophobia 2 (3.8)
Epiphora 2 (3.8)
Age-related macular degeneration | 2 (3.8)
Diabetic retinopathy 2 (3.8)
Giant cell arteritis 1 (1.9)
Glaucoma 1 (1.9)

States. 82/101 (81.2%) patients did not speak English as their primary language. 49/101 (48.5%) patients did not
report any past ocular history and 52/101 (51.5%) of patients reported having at least one ocular condition.

Social Determinants of Health

Social determinants of health for study participants are shown in Table 2. The mean (+ SD) ADI of our patients’ primary
residential address was 9.5 + 6.5 according to the Neighborhood Atlas 2021 and the ADI distribution is shown in
Figure 1. The remaining 2/101 (1.9%) patients in our sample had a suppressed ADI because their primary residential
address was in a densely populated area that was missing core component variables to generate a ranking.

Accessibility to Eye Care Services

During the initial enrollment period, patients were surveyed (Supplemental S1) as to whether they faced difficulties in
accessing eye care services and whether the COVID-19 pandemic had negatively impacted their access to care. Of the
study group, 68/101 (67.3%) patients reported difficulty accessing regular eye care services and 51/101 (50.5%) patients
reported that the COVID-19 pandemic had detrimentally influenced their ability to receive regular eye care services.
Table 2 shows more detailed reasons for these difficulties. For the patients who reported difficulty in accessing eye care,
30/68 (44%) reported more than one contributing factor that prevented them from seeing an optometrist or ophthalmol-
ogist. For patients who reported that the COVID-19 pandemic negatively impacted their access to eye care service, 5/51
(9.8%) stated that more than one reason played a role in decreasing their provision of health services.
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Table 2 Social Determinants of Health for Study Participants

Household Income in US Dollars (mean * SD) 8091 + 13407
Distance to Clinic in Miles (mean * SD) 133+ 153
Area Deprivation Index, n (%) Unknown 2(2)
I 0
2 (1)
3 0
4 2(2)
5 9 (8.9)
6 10 (9.9)
7 Il (10.9)
8 26 (25.7)
9 21 (20.8)
10 19 (18.8)
Health Insurance, n (%) Yes 53 (52.5)
No 48 (47.5)
Undocumented citizen 20 (41.6)
Difficulty navigating the application 9 (18.8)
Did not have opportunity to apply 4 (8.3)
Missed enrollment period 4 (8.3)
Awaiting application approval 4 (8.3)
Unemployed 3 (6.3)
Transitioning between employments 2 (42)
Recent immigration 2 (42)
Did not qualify for Medi-Cal I 2.1)
Declined to disclose reason I (2.1)
Difficulty Accessing Eye Care, n (%) Yes 68 (67.3)
No insurance 38 (55.9)
Financial barriers 25 (36.8)
Language barriers 18 (26.5)
Lack of accessibility to appointments 10 (14.7)
Difficulty finding a provider 6 (8.9)
Lack transportation means 4 (5.9)
Undocumented citizen 2(29)
Recently relocated 1 (1.5)
Insurance was not accepted 1 (1.5)
No 33 (32.7)
Impact of COVID-19 On Access to Eye Care, n (%) | Yes 51 (50.5)
Lack of access due to restrictions 30 (58.8)
Financial barriers 7 (13.7)
No insurance 5(9.8)
Language barriers 4 (7.8)
Fear of contracting COVID-19 3 (5.9
Unsure of where to seek care 3 (5.9)
Lack of alarming ophthalmic symptoms | | (2)
No 50 (49.5)

Survey Results

At the conclusion of the study, participants were surveyed (Supplemental S1) to assess the usability of the vision
screening kit. They were requested to rate its ease of use on a scale ranging from 1 (extremely difficult) to 5 (extremely
easy). Of the 101 subjects, 83/101 (82.2%) graded the vision kit a score of 5, 12/101 (11.9%) graded it a score of 4, and
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Figure | Frequency of Study Participants on the Area Deprivation Index. The area deprivation index value'” is shown on the x axis and the number of study participants is shown
on the y axis. Sample size included 99 study participants, with 2 being omitted due to lack of data in their primary residential address generating a value on the ADI (n = sample size).

6/101 (5.9%) graded it a score of 3. Participants were also asked if they plan to continue using this tool and if they would
recommend this vision screening kit to their family or friends. Within our study group, 91/101 (90%) participants stated
that they would continue using this vision screening kit and 92/101 (91.1%) participants expressed that they would

recommend this vision screening kit to their family or friends.

Visual Acuity and Amsler Grid

For the right eye (n = 101), the mean (£ SD) in-person VA logMAR score was 0.303 + 0.268 and the mean (+ SD) at-
home VA logMAR score was 0.297 + 0.274, p = 0.926 with no statistical difference between both variables. For the left
eye (n = 101), the mean (= SD) in-person VA logMAR score was 0.274 + 0.253 and the mean (+ SD) at-home VA
logMAR score was 0.270 + 0.248, p = 0.838 with no statistical difference between both variables. The mean (+ SD)
absolute difference in logMAR score was 0.067 = 0.114 and 0.072 £+ 0.101 respectively. A Spearman’s rank correlation
coefficient for the in-person VA logMAR scores and at-home VA logMAR scores was calculated to be p = 0.862 [95%
CIL, 0.799 to 0.906], p < 0.0001 in the right eye and p = 0.834 [95% CI, 0.760 to 0.886], p < 0.0001 in left eye.

The Bland-Altman plot of the right eye (Figure 2a) demonstrated that 96/101 (95%) eyes had agreement within 95%
confidence interval [95% CI, —0.266 to 0.255]. 76/101 (75.2%) of eyes had <0.1 logMAR of difference between at-home VA
and in-person VA. 95/101 (94.1%) of eyes had clinically significant agreement between the two variables as determined by
<0.2 logMAR of difference from the mean difference. The Bland-Altman plot of the left eye (Figure 2b) demonstrated that
95/101 (94.1%) eyes had agreement within 95% confidence interval [95% CI, —0.247 to —0.240]. 73/101 (72.2%) of eyes had
<0.1 logMAR of difference between at-home VA and in-person VA. 92/101 (91.1%) of eyes had clinically significant
agreement between the two variables as shown by <0.2 logMAR of difference from the mean difference.

All patients were given a paper Amsler grid measured to be 6.5” x 5.5" as part of the vision screening kit. Of those
who received the screening, 86/101 (85.1%) of patients were able to complete the screening at home upon the follow up
telephone call while 15/101 (14.9%) of patients reported that they had misplaced the Amsler grid.

For the in-person Amsler grid screening in the right eye (n = 86), 84/86 (97.7%) eyes had normal findings and 2/86
(2.3%) eyes had abnormal findings where patients reported wavy lines in at least one quadrant on the Amsler grid. Of 84
eyes that had normal findings during the in-person screening, 82/84 (97.6%) eyes had reproducible normal findings
during the at-home screening, while 2/84 (2.4%) eyes noted new abnormal findings during the at-home screening. Of
those who had abnormal findings during the in-person screening, 2/2 (100%) eyes had reproducible abnormal findings in
the same quadrant on the Amsler grid during the at-home screening. The overall reproducible rate of the Amsler grid

screening in the right eye when comparing in-person results and at-home results were 97.7%.
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Figure 2 (a) The Bland-Altman Plot of the Right Eye. Bland-Altman plot of the right eye demonstrating the mean in-person and at-home logMAR value on the x axis and
difference between in-person and at-home logMAR value on the y axis. The dotted line represents the 95% confidence interval calculated by * 1.96 standard deviations of
mean. Sample size included all 101 study participants (n = sample size). (b) The Bland-Altman Plot of the Left Eye. Bland-Altman plot of the left eye demonstrating the mean
in-person and at-home logMAR value on the x axis and difference between in-person and at-home logMAR value on the y axis. The dotted line represents the 95%
confidence interval calculated by * 1.96 standard deviations of mean. Sample size included all 101 study participants (n = sample size).

For the Amsler grid screening in the left eye (n = 86), 80/86 (93%) eyes had normal findings and 6/86 (7%) had
abnormal findings where patients reported wavy lines in at least one quadrant on the Amsler grid. Of the 80 eyes that had
normal findings during the in-person screening, 78/80 (97.5%) eyes had reproducible normal findings during the at-home
screening, while 2/80 (2.5%) eyes noted new abnormal findings during the at-home screening. Of the 6 eyes that had
abnormal findings during the in-person screening, 6/6 (100%) had reproducible abnormal findings in the same quadrant
on the Amsler grid during the at-home screening. The overall reproducible rate of the Amsler grid screening in the left
eye when comparing in-person results and at-home results were 97.7%.

Discussion

This study demonstrates that a simple, paper, at-home vision screening kit was easy to use and well received by
a primarily Asian, non-English-speaking population of patients who demonstrate barriers to health care access. To
develop a kit that would be usable by a primarily non-English-speaking population, we wanted to incorporate tests that
would provide high-yield information while remaining uncomplicated. A major advantage of the Rosenbaum eye chart is
that numbers are more easily understood than the alphabet among non-English-speaking populations and patients can
read the numbers in their primary spoken language.”’ A prior study demonstrated that numbers had excellent con-
cordance with alphabet charts and are a viable option for measuring best corrected visual acuity (BCVA) in individuals
who are unfamiliar with the Roman alphabet.** Additionally, VA remains one of the most important prognostic factors
for visual outcomes, and determining a patient’s BCVA can aid providers in triaging patients that need to be evaluated in-
person sooner.”® The Amsler grid serves as a useful tool for similar reasons. The patient is not required to read text that
addresses potential issues related to language barriers. Additionally, the grid is an easy-to-use tool that can aid in
screening for macular pathology and even severe stages of glaucoma.”*** Both tools have relatively little cost, and the
decision to use paper-based items was imperative in a population that may not have ready access to technology.

One noteworthy aspect of our study was the positive user experience reported by participants; they consistently
expressed satisfaction with the ease of use and the overall comfort of the at-home screening process, which highlights
that a user-friendly design is a key contributing factor to its success. User experience is a critical component in
influencing the successful adoption and effectiveness of any healthcare tool or technology.”® In general, people are
more likely to adopt new technologies or tools if there is a perceived value, improvement in quality of life, and if there is
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confidence in navigating or using the equipment.?’ Poor implementation of new technology or health tools can be due to
lack of user-friendliness.”® The user interface of the at-home vision screening tool was designed to be simple and
intuitive, allowing participants to navigate the screening process without encountering complexities. Within our informa-
tional packet, we also tailored our directions by using simple language while avoiding jargon or complex terminology in
explaining its utility. The visual acuity and Amsler grid results log also provided a simple framework for our patients to
record the results. We believe that clear and concise instructions in the patient’s primary language, coupled with an
uncomplicated setup, contributed to the positive experiences reported.

The survey responses from our study suggest that our patient population faces many barriers that limit their access to
vision care. Earlier investigations demonstrated that a large percentage of participants reported high medical costs and
lack of insurance as obstacles to accessing eye care.”’ Similar to our study, lack of health insurance was found to be the
most common reason for difficulty in accessing vision care. Many uninsured patients report that they cannot afford the
high cost of coverage, and though there are opportunities through government programs, they may be unaware of these
programs due to language barriers and application complexity.***' Other barriers such as lack of education and poor
technological literacy were less commonly reported in this study group, though they are often seen in low-income
populations and act in concert to impede access to eye care.*> >* Transportation barriers are an additional element of
disadvantaged socioeconomic status. Previous research demonstrated that many patients relied on asking other family
and friends to provide their transportation to eye clinics.***** In our study population, the average distance to commute to
clinic was beyond the appropriate walking distance and similarly, patients expressed lack of transportation means as
a barrier to accessing eye care. Many factors contribute to transportation barriers, including but not limited to distance,
cost of traveling, as well as availability.’® The at-home vision kit could be useful for assessing patient visual status before
asking a patient to travel long distances to come for an in-person visit. Finally, language-specific considerations are
a factor that is crucial to our population of patients. Additional studies have shown that communication failures and
difficulties related to medical interpretation made up 20% of barriers in eye care and further follow-up.’”** Multilingual
instructions, coupled with culturally competent outreach efforts, are necessary to ensure that language diversity does not
impede the adoption and effectiveness of at-home vision screening.>® We believe that a strength of our program was
attention placed towards overcoming language barriers as described earlier.

Our uniquely designed vision self-test kit showed high reproducibility for near VA with that obtained in a clinical
setting in a primarily Asian, non-English speaking, socially disadvantaged population. The successful use of the at-home
screening tool adds to an already robust literature in which at-home vision screening correlated well with in-person
testing in English-speaking populations in the United States.®'® One prior study demonstrated that the VA measured
using a home acuity test with Sloan letters in an English-speaking population had excellent repeatability and good
agreement of last recorded in-clinic VA.'? Another study investigated 3 different configurations of VA charts that were
either printed or accessible on a technological device, and they found that all 3 at-home VA test results were comparable
with in-office VA measurements.'* Our paper adds to existing knowledge by showing that at-home vision testing can be
performed with relative accuracy when deployed in a thoughtful manner, especially in our unique population.

Given our excellent concordance between at-home measurements and in-person measurements, our vision self-test kit
could be useful for triage in our non-English speaking, socially disadvantaged community. For example, the Amsler grids have
been found to be good at detecting changes within the macula and progression of various retinal diseases.*® Prior studies have
found that late intervention for patients with newly developed age-related macular degeneration often results in worse visual
outcomes.*' By pairing visual acuity screening with Amsler grid testing, this tool can help better detect and monitor
progression in ophthalmic conditions while allowing for timelier intervention if worsening vision is noted with the screening
kit. Vision screening kits have also been shown to be useful as a triage tool to determine whether patients need to be seen
urgently in clinic."® This is especially useful in a community health clinic setting that has limited eye care appointments to help
ensure that resource utilization is being maximized. Thus, our outcomes underscore the potential to use a simple vision kit to
monitor progression of various eye diseases, triage eye complaints, and to improve accessibility to vision care.

Despite the promising outcomes, it is essential to acknowledge certain limitations. Ease of use comes at the cost of
testing comprehensiveness. One such limitation is the inability of the tool to diagnose complex eye conditions that may
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require specialized examination. In addition, participants in this study had predominantly good vision and the correlation
of in-person and at-home testing may be affected by severe visual loss.

A notable concern also revolves around the potential challenges associated with generalizability. The study was
conducted with a specific population, primarily comprised of Asian patients. There is limited representation of various
age groups, socioeconomic statuses, geographic locations, and patients who speak other languages. To enhance the
generalizability of future research, it is crucial to include a more diverse participant pool, encompassing a broader range
of demographic factors and ophthalmic conditions.

Conclusion

In conclusion, our study provides valuable insights into the potential of at-home vision screening tools to enhance
accessibility to eye care. These findings suggest that the simple at-home vision screening kit is easy to use and generally
well accepted by an underserved population in which English is not the primary spoken language. The success of our
vision screening protocol in this population again exemplifies the importance of considering language and social factors
when designing a self-test kit. Additionally, the near VA measurements tested in-clinic can be accurately reproduced in
an at-home setting and with high correlation. The Amsler grid also showed highly reproducible results in both settings.
While the outcomes of the study are positive, it is imperative to remain vigilant in addressing challenges and refining
these tools for widespread and equitable use. The next steps are to use the at-home vision screening kit as a triage tool to
improve access to vision care for those who need it most. Future directions may also include correlating vision measured
with the at-home kit with specific ocular co-morbidities.
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