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Abstract

* PURPOSE: To describe the 15-month baseline results and costs of the Manhattan Vision
Screening and Follow-up Study, which aims to investigate whether innovative community-based
eye health screening can improve early detection and management of glaucoma and other eye
diseases among high-risk populations.

» DESIGN: Five-year prospective, cluster-randomized controlled trial.

* METHODS: Individuals aged 40+ years were recruited from public housing buildings in New
York City for an eye health screening (visual acuity (VA) with correction, intraocular pressure
measurements (IOP), and fundus photography). Participants with VA 20/40 or worse, IOP 23-29
mm Hg, or an unreadable fundus image failed the screening and were scheduled for an optometric
examination at the same location; those with an abnormal image were referred to ophthalmology.
A cost analysis was conducted alongside the study.

» RESULTS: A total of 708 participants were screened; mean age 68.6 + 11.9 years, female

(65.1%), African American (51.8%) and Hispanic (42%). 78.4% (n = 555) failed the eye health
screening; 35% (n = 250) had an abnormal image and were also referred to ophthalmology. 308
participants attended the optometric exam; 218 were referred to ophthalmology. Overall, 66.1%
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were referred to ophthalmology. The cost per participant to deliver the eye health screening and
optometric examination was $180.88. The cost per case of eye disease detected was $273.64.

CONCLUSIONS: This innovative study in public housing developments targeted high-risk

populations, provided access to eye-care, and improved early detection of ocular diseases in New
York City. The study has identified strategies to overcoming barriers to eye care to reduce eye
health disparities.

The prevalence of blindness in the United States is projected to double by 2050, and racial/
ethnic minority populations, socioeconomically disadvantaged populations, and underserved
urban and rural populations continue to experience a disproportionate burden of eye disease,
especially glaucoma.l=> According to the US Centers for Disease Control and Prevention
(CDC), glaucoma is one of the leading causes of irreversible blindness in the United States,
and the prevalence will increase from 3 million to 6.3 million people by 2050.5 Diabetic
retinopathy (DR) is also a leading cause of blindness, and the number of people with DR

is estimated to increase worldwide from 126.6 million in 2010 to 191.0 million by 2030.”
According to the Lancet Global Health’s Commission on Global Eye Health, an estimated
596 million people had distance vision impairment worldwide in 2020, and 43 million were
blind.8 Communities with a high proportion of people living in poverty, older adults, and
those who identify as Black or Hispanic have higher rates of DR, vision impairment, and
glaucoma and approximately 50% of glaucoma cases are undiagnosed.27-10

The report “Making Eye Health a Population Health Imperative: Vision for Tomorrow”
proposes a new population-centered framework to reduce health disparities related to eye
disease, and a model for action that highlights different levels of prevention activities across
a range of stake-holders.1! The National Eye Institute (NEI) has created the Office of Vision
Health and Population Sciences and is working to reduce vision health disparities that
negatively affect quality of life.12 Healthy People 2030 also includes objectives aimed at
reducing blindness due to glaucoma, diabetic retinopathy, age-related macular degeneration,
cataracts, and refractive error.13 Innovative eye health screening methods and early detection
strategies to address the rising trend of avoidable vision loss are needed to reduce health
inequity and eye health disparities in high-risk populations.1t Community-based eye health
interventions that consider social determinants of health (SDOH) have the potential to
identify and target those at highest risk for blindness.1* Key areas for consideration are as
follows: (1) neighborhood and built environment, (2) health and health care, (3) social and
community context, (4) education, and (5) economic stability.1415

In 2019, the Centers for Disease Control and Prevention (CDC) Vision Health Initiative
funded three 5-year research grants to develop innovative screening strategies for high-

risk populations to generate evidence that would address how best to identify high-risk
individuals and to provide targeted eye health screening.8 The Screening and Intervention
for Glaucoma and Eye Health Through Telemedicine (SIGHT) studies are taking place in
New York, Alabama, and Michigan (SIGHTSTUDIES.org).1° In New York City (NYC),
researchers at Columbia University designed the Manhattan Vision Screening and Follow-up
Study (NYC-SIGHT) to investigate whether community-based eye health screenings can
improve early detection and management of glaucoma, vision impairment, cataract, and
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other eye diseases among people living in New York City Housing Authority (NYCHA)
public housing developments in upper Manhattan. This cluster-randomized clinical trial

was initiated during the COVID-19 pandemic, and is testing whether significant visual
impairment can be identified through community-based eye health screenings and whether
patient navigators can improve access to ophthalmologic care in these high-risk populations.
This paper describes the baseline results by randomization group and implementation costs
for the NYC-SIGHT study, which began in 2020.

METHODS
 STUDY DESIGN:

This study is a 5-year prospective, cluster-randomized controlled trial, and the methods
have been previously described in detail.16 The NYCHA development (location) was chosen
as the unit of randomization, which was designed by the study biostatistician. In order
for more people to benefit from the intervention of eyeglasses and patient navigation, a
2:1 randomization scheme was established (7 intervention developments: 3 Usual Care
developments). Columbia University Irving Medical Center Institutional Review Board
(IRB)/Ethics Committee (#AAAR9162) approval was obtained, and all aspects of the
study were conducted in accordance with the Declaration of Helsinki and in compliance
with the Health Insurance Portability and Accountability Act (HIPAA). Informed consent
was obtained from all participants prior to enrollment, and the study was registered on
ClinicalTrials.gov (NCT04271709, New York, NY).

» TARGET POPULATION:

The eye health screening was conducted in either the community room at the NYCHA
development or the Department for the Aging (DFTA) Senior Center located at the NYCHA
housing development or nearby; target enrollment was 1500 participants. Recruitment in
Harlem and Washington Heights neighborhoods targeted high-risk individuals living at or
below the NYC.gov poverty measure (zip codes 10027, 10029, 10030, 10031, 10032, 10035,
10037, 10039) and focused on SDOH Neighborhood and Built Environment and Access to
Health and Health Care.14.16.17

* INCLUSION CRITERIA:

Inclusion criteria were individuals aged 40 years and older living in an NYCHA housing
development or member of a DFTA Senior Center aged 60 years and older and willing to
consent for a baseline eye health screening and 12-month follow-up.1® Those who met the
study’s inclusion criteria provided consent over the telephone or in person, in English or
Spanish, by the bilingual study coordinators.

* PRE-SCREENING ASSESSMENT:

Demographics and social determinants of health—Participants were asked about
their date of birth, sex, race/ethnicity, education level, employment, and marital status.
Health insurance status and transportation needs to attend the vision screening were
captured. Access to eye care was also assessed by asking whether participants had their
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own eye doctor, when they had had their last dilated eye examination, and reasons for not
having an eye examination within the past 2 years.

* CLINICAL CHARACTERISTICS:

Participants were asked about their medical and ocular history, ocular medications,
prescription eyeglasses, and family history of glaucoma and blindness. Participants were
asked about feelings of unsteadiness when standing or walking, occurrences of falling in

the past year, and subsequent emergency department visits or hospital admissions related

to falling. The validated National Eye Institute Visual Function Questionnaire (NEI-VFQ)
-9 was administered at baseline. All participants were asked whether they had ever tested
positive for COVID-19 and were asked about their current vaccination status, including first,
second, and booster shots if these were available.

» EYE HEALTH SCREENING:

Visual acuity (VA) was measured with a Snellen eye chart at 20 feet with correction, with
failure being VA 20/40 or worse in either eye. The VVA was converted to the logarithm of
the minimum angle of resolution (logMAR) for analysis. Intraocular pressure (I0OP) was
obtained in both eyes using the 1c100 iCare rebound tonometer (iCare), with an IOP of 23
to 29 mm Hg in either eye considered abnormal. Those with an IOP =30 mm Hg were
“fast-tracked,” and these participants were immediately scheduled with ophthalmology. In
addition, at least 2 undilated fundus images of the disc and macula of each eye were taken
by a trained ocular photographer in a dark environment using an autofocus, hand-held
fundus camera (Volk Pictor Prestige; Volk Optical). Images were read and graded by one
study ophthalmologist specializing in retina and one specializing in glaucoma. Both 0P
and disc photographs were taken to improve the accuracy of detecting glaucoma suspects,
as neither 0P nor disc photographs alone are good screening tools.? Final reading results
were based on the worse eye as follows: (1) normal or abnormal with no significant findings,
(2) abnormal with significant findings, or (3) unreadable. Those with a VA 20/40 or worse,
IOP 23 to 29 mm Hg, or an unreadable image were scheduled to see the on-site optometrist
within 3 weeks. Those with a readable abnormal image or who were fast-tracked (IOP =30
mm Hg) were scheduled with ophthalmology.16

» ASSESSING FALLS RISK:

Participants identified during pre-screening as at-risk for falling were administered the
Stopping Elderly Accidents, Deaths, and Injuries (STEADI) tests during the eye health
screening.1® The Timed Get Up and Go Test, 30-Second Chair Stand Test, and 4-Stage
Balance Test were administered by community health workers and study coordinators; based
on the STEADI algorithm, participants were classified as at low, medium, or high risk for
falling. All participants were provided with a CDC Falls Risk Prevention Handout after
STEADI tests were administered.1®

» OPTOMETRIC EYE EXAMINATION:

Participants who failed the eye health screening and had a normal or unreadable fundus
image were scheduled within 3 weeks for a non-dilated comprehensive eye examination by
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an optometrist at the same location (synchronous). Refractive error was obtained using an
autorefractor (QuickSee Autorefractor, Plenoptika) to guide the optometrist in prescribing
eyeglasses using a Trial Lens kit. Participants randomized to the intervention group who
failed the eye health screening received complementary eyeglasses. Participants randomized
to the Usual Care group with refractive error were given an eyeglass prescription and a list
of nearby optical shops.

The optometrist performed an anterior segment examination using a portable slitlamp and

a posterior segment examination using a direct ophthalmoscope (Welch Allyn Panoptic
3.5V) to detect ocular abnormalities. The optometrist used an ophthalmoscopic examination
of the optic nerve to diagnose glaucoma and glaucoma suspect based on the American
Academy of Ophthalmology (AAO) Preferred Practice Pattern Guidelines.2%21 Participants
diagnosed with cataracts, retinal abnormalities, or other ocular conditions were referred to
ophthalmology for a dilated eye examination and further ocular testing, if necessary.

» REFERRAL TO OPHTHALMOLOGY:

All participants referred to ophthalmology were scheduled for their first eye examination
appointment by patient navigators. Participants in the intervention group received additional
support from patient navigators to assist with all aspects of follow-up eye care over

the course of 1 year, specifically scheduling, rescheduling, and reminding participants

of ophthalmology appointments. Navigators reviewed EPIC electronic medical records to
document appointment adherence. Participants in the Usual Care Group did not received
support from patient navigators after the initial follow-up eye examination appointment was
scheduled. Participants who had their own eye doctor provided their contact information and
were asked to sign a medical release form for the study staff to track follow-up adherence.

» STATISTICAL ANALYSIS:

Study data were collected and managed using Research Electronic Data Capture (REDCap)
tools hosted at Columbia University, and are summarized using means and SDs for
continuous variables and frequencies, and percentages for categorical variables.2223 Ocular
data collected included VA converted to logMAR, 0P, last dilated eye examination,

and whether a participant was referred by the optometrist to ophthalmology. Clinical

data included self-reported diabetes or hypertension, falls risk, and smoking history. ;(2
Tests were performed in IBM SPSS Version 25.24 The NEI-VFQ-9 composite score was
computed according to the published standard scoring algorithm.25 Composite scores were
summarized by means and SDs among the study population by randomization group, and
question 6 (driving) was removed from the NEI-VFQ analysis because so few people drive
in Manhattan.

* COST ANALYSIS:

A cost analysis was conducted alongside the study to identify staff time and resources
required to deliver the eye health screening and optometric examination. The cost per case
for any detected eye disease was reported as the number of participants who were referred to
ophthalmology. Cost measures included staff time costs for the on-site eye health screening,
equipment, supplies, optometrist eye examinations, personal protective equipment, and
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travel costs to the sites. Staff time costs were calculated using the Activity-Based Costing
method, a micro-costing approach that quantifies the monetary value of personnel required
to deliver the screening based on the time and resources required.28

During the study, staff logged time spent on implementation tasks in minutes. Because this
recorded time did not include time spent managing the program and overhead (indirect
costs), we multiplied their recorded time by a factor of 3 to arrive at a more realistic
estimate.

All time costs were converted to dollars by multiplying time spent performing each task

by hourly wage rates, obtained from 2021 US Bureau of Labor Statistics (BLS) data for

the specific types of staff involved (ophthalmic medical technician $19.77/h, optometrist
$60.31/h, and ophthalmologist $129.85/h).2” The ophthalmologist time was required for
image reading only, as they were not otherwise involved in delivering the intervention.

All staff time costs were then inflated by 30.4% to account for fringe benefits. Costs for
equipment (without depreciation value), travel, and supplies were obtained from financial
accounting records. There were no rental costs for any of the spaces; therefore, rental costs
and depreciation were not included in the cost analysis. Because the goal of the cost analysis
was to estimate the costs of delivering the program in a real-world community setting, we
excluded all costs associated with research including but not limited to institutional review
board approval and maintenance, research training, research data collection, investigator
meetings, research consultants, research-related travel, and principal investigator time spent
on study oversight.

» SATISFACTION SURVEYS:

RESULTS

Surveys were administered to participants to determine their satisfaction with the screening
(duration, convenience, screening staff), and the likelihood of attending the optometric
examination if referred. Participants who completed the examination were also asked to rate
their satisfaction and the likelihood of attending a follow-up eye examination if referred to
ophthalmology.

+ DEMOGRAPHICS/SOCIAL DETERMINANTS OF HEALTH:

A total of 708 participants completed the eye health screening in the community settings
from March 1, 2021, to May 31, 2022. Baseline demographic and clinical characteristics

by randomization group are shown in Tables 1 and 2. Mean (SD) age was 68.6 SD + 11.9
years (range 40-99 years). In all, 65.1% of participants were female. A total of 51.8%

of participants were African American and 42% Hispanic (69.7% Dominican). Of the
participants, 95.3% reported that they had health insurance, 57.2% Medicare, and 54.9%
Medicaid (Table 1). Most participants were single, divorced, separated, or widowed (75.4%)
and retired (58.2%). A total of 30.2% of participants had less than high school education,
32.8% had completed high school, and 37% had completed some college. Only 8.5% of
participants needed transportation to the screening. The majority (60.3%) spoke English as
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their primary language, and 37.1% spoke Spanish as their first language. Only 30.2% of
participants reported that they had their own eye doctor.

* CLINICAL CHARACTERISTICS/FALLS RISK:

A total of 103 participants (14.5%) self-reported smoking, diabetes (29.1%), hypertension
(62.7%), family history of glaucoma (23.7%), glaucoma (11.7%), and diabetic retinopathy
(1.8%). Pre-existing glaucoma was confirmed if participants were taking IOP-lowering
medications. Of the 708 participants, 351 (49.6%) were invited to complete the STEADI test
during screening (Table 2).

e NEI-VFQ-9:
Of the 708 participants screened, the mean NEI-VFQ-9 score was 68.3 £ 11.6; those in the

intervention group had a significantly lower score and will be adjusted for in future analysis
(Table 2).

* EYE HEALTH SCREENING:

A total of 555 participants (78.4%) failed the screening; 497 had VA 20/40 or worse, 49
had 10P =23 mm Hg, and 175 had an unreadable image, with some having multiple reasons
for failure. Study ophthalmologists’ telemedicine image reading based on the worse eye
found 281 (39.7%) were normal or abnormal with no significant findings, 175 (24.7%)
were unreadable, and 248 (35%) were abnormal. Those with glaucoma/suspect (n = 138)
and retina (n = 157) abnormalities seen on fundus images were referred to ophthalmology
(Table 3). Seven subjects had an IOP =30 mm Hg and were “fast-tracked.” As 5 of the
“fast-tracked” participants also had an abnormal image, a total of 250 were referred to
ophthalmology (Figure 1). Of those with an abnormal fundus image, 62 participants passed
the screening and would have been missed without this imaging.

* ON-SITE OPTOMETRIC EXAMINATION:

Within 3 weeks of the eye health screening, 365 participants were scheduled to see the
on-site optometrist (synchronous examination) due to VA 20/40 or worse, IOP 23 to 29
mm Hg, or an unreadable image; 308 attended the eye examination (adherence rate: 86%
intervention vs 80% Usual Care). Of the 308 participants who had completed the eye
examination, 218 (30.8%) were referred to ophthalmology and 257 were diagnosed with
refractive error. A total of 168 intervention participants received complimentary eyeglasses
and 89 Usual Care participants received an eyeglass prescription and a list of optical shops
(Figure 1).

* COST ANALYSIS:

The mean total staff time required to deliver the eye health screening and optometric
examination was 40.12 minutes + 16.04 per participant. The largest contributors to total
time were the eye health screening (12.28 minutes + 4.01) and appointment management/
scheduling (13.92 minutes + 11.86). Optometrist time was 5.53 minutes + 6.59 for the
total number of participants. For the 308 of 708 participants (43.5%) who received this
optometric examination, the mean optometrist time was 11.44 minutes + 4.71. Total mean
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staff time cost, including all components, was $76.29 + $33.27 per participant; total cost of
equipment, travel, and supplies was $103.96 per participant. The total cost per participant
was $180.88. The cost per case of eye disease detected was $273.64, based on the costs of
delivering the program divided by the number of participants referred to ophthalmology (n =
468).

* SATISFACTION SURVEYS:

Of the 708 screened participants, 93% reported being very satisfied with the convenience
and location of the screening, 85% were very satisfied with the screening time, 82% were
very satisfied with the screening team, and 85% were very satisfied with the overall vision
screening. Most participants (88%) stated that they were very likely to recommend this eye
health screening to their family and friends. Of those referred to the on-site optometrist,
97% stated that they were very likely to attend this appointment, and 80% of the Usual Care
group and 86% of the intervention group actually attended this appointment. Of the 308
participants who attended the on-site optometric examination in the community, 86% were
very satisfied with the eye examination, 90% were very satisfied with the optometrist, 84%
were very satisfied with the time for the eye examination, and 93% were very satisfied with
the convenience and location, which are extraordinarily high follow-up attendance rates.

DISCUSSION

The Manhattan Vision Screening and Follow-up study is the first community-based study
in New York City targeting residents living in public housing to detect glaucoma and other
eye diseases in a predominately older, African American and Hispanic population. Overall,
468 of the 708 screened participants (66.1%) required referral to ophthalmology, with
26.6% diagnosed with glaucoma suspect (including 11.7% with pre-existing glaucoma).
This rate of glaucoma suspect is significantly higher than in most previously reported
population-based studies, which we believe is due to the targeted recruitment and self-
selected enrollment in this underserved population with poor access to eye care as well as
the inclusion of glaucoma suspects.28-35

Currently, New York State is reported to have one of the highest rates of glaucoma in the
United States, and vision-health disparities exist in Washington Heights and Harlem where
the study is being conducted.36-37 According to the New York State Department of Health
population-based surveillance studies, 5.3% of New Yorkers (1 in 20) have glaucoma, and
2.9% have diabetic retinopathy.36 The prevalence of both eye conditions rises steadily with
age, and Hispanics, non-Hispanic Blacks, those with high school educations or less, and
those with annual household incomes less than $50,000 are at increased risk.37 Public
housing developments offer unique opportunities to reach socioeconomically disadvantaged
and underserved adults and seniors as a strategy to improve access to eye care.38 Our

study partner, NYCHA, selected 10 developments that were in close proximity to Columbia
University Harkness Eye Institute and Harlem Hospital Ophthalmology, which gave us
access to about 6000 residents, and our population included 51.8% African American and
42% Hispanic.39 Currently, NYCHA owns and operates 355 housing developments for
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300,000 adult and senior residents in 5 boroughs (Manhattan, Bronx, Brooklyn, Queens, and
Staten Island) through the federal public housing program (Section 9).39

In addition, community-based interventions that require the team to bring eye care to the
neighborhood may minimize the carbon footprint of eye care as well as improve access to
eye care and participant satisfaction.4 Satisfaction rates were highest for the convenience
and location of the eye health screening and the on-site community optometrist eye
examinations (93% of participants were very satisfied). These data are in line with previous
research that shows that individuals prefer a short distance to travel for eye examination
appointments.40:41

According to the AAQ’s Primary Open-Angle Glaucoma Preferred Practice Pattern
Guidelines, screening is most cost-effective when it is intended for these high-risk
populations.29:21 Despite the disease burden of glaucoma in the United States, the 2022

US Preventive Services Task Force (USPSTF) concluded that insufficient evidence exists

to assess the balance of risks and benefits of screening for primary open-angle glaucoma

in adults.*243 The report also states there is a lack of evidence on ways to help identify
persons at increased risk who could benefit from glaucoma screening, yet numerous studies
in different settings have been published that effectively identified those at increased risk by
targeting screenings to high-risk population.42:43

This innovative study provides important evidence of the tremendous need for early
detection of glaucoma and other eye diseases in African American and Hispanic
populations, with 78.4% failing the screening, 66.1% referred to ophthalmology for follow-
up, and 26.6% rates of glaucoma, including 83 pre-existing glaucoma cases. In addition,
more than 50% of participants had not had a dilated eye examination in the past 2 years,
consistent with previously reported community-based studies yet higher than data reported
by New York State Department of Health Report on Vision Impairment and Access to

Eye Care.2844-47 |t is important to note that 95.3% of participants had health insurance
(57.2% Medicare, 54.9% Medicaid) and only 8.5% of participants needed transportation to
the screening and follow-up eye examinaton appointments. Importantly, we also identified
the costs associated with implementing this community-based eye health screening program,
which revealed that most of the costs are related to staff time. Understanding the costs

is critical as we attempt to gain funding to expand the study. Although recruitment

was challenging during the COVID-19 pandemic (target enrollment was 1500), we were
able to successfully enroll and screen 708 individuals, and 93% reported they were very
satisfied with the convenience and location of the screening, higher than previously reported
patient responses in similar screenings.#44 The current screening included visual acuity,
IOP measurements, fundus photography, and an on-site optometrist, and was conducted
where people live and the senior centers that they attend. Senior centers provide meals,
socialization, and activities for many people, such as exercise classes, computer and phone
training, and game playing and contributed to our recruitment success during the COVID-19
pandemic from 2020 to 2022.48 Our community partner, the New York City DFTA, currently
funds more than 300 older adult centers (for adults age 60+ years) in the 5 boroughs,

which are also important future opportunities to reach socioeconomically disadvantaged and
underserved seniors as a strategy to improve access to eye care.*8
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The on-site optometrist provided eyeglass prescriptions and referral to ophthalmology for
cataracts, glaucoma, glaucoma suspect, and retinal abnormalities (Figure 1). A total of 103
participants were also referred by the optometrist for an annual dilated eye examinations
because they had never had an eye examination or had not seen an eye doctor within the past
2 years. Both the intervention (free eyeglasses) and Usual Care groups (eyeglass prescription
only) had a high show rate for on-site optometric examination appointments (86% and 80%,
respectively), which suggests that this on-site eye examination was an important service. The
study optometrist educated participants on ocular disease and the importance of attending
annual eye examination appointments, especially participants with diabetes and existing
glaucoma or those who need cataract surgery. The patient navigators also scheduled all
initial appointments for both the Usual Care and intervention groups who are referred to
ophthalmology.

» PANDEMIC CHALLENGES:

During the COVID-19 pandemic, the institutional review board approved a modification to
the study design to account for social distancing and the safety of the research team and
study. A pre-screening telephone call and a call center were implemented to allow research
staff to assess eligibility and to obtain verbal informed consent, intake and demographics,
medical and ocular history, NEI-VFQ-9 survey, and assessment of falls risk over the
telephone. These pre-screening telephone calls began 5 months prior to screening and
reduced on-site time from 2 hours to 30 minutes per participant. Environmental factors,
such as neighborhood crime, added challenges to the present study. We hired a bilingual
(Spanish-speaking) security guard for the community screenings and eye examinations,
which benefited recruitment by increasing our visibility.

* LIMITATIONS:

Although the recruitment was cluster-randomized by housing development, the proportion
of people who self-selected to participate varied between the type of NYCHA development,
which may be a limitation as well as a source of bias and therefore may overestimate rates
of eye disease. Overall, senior-only buildings, where a DFTA senior center was located,
were more effective than larger adult housing developments for recruiting and conducting
the eye health screenings. For example, 24% (67 of 275) of the residents living at 99 Fort
Washington (seniors only age 60+ years) completed the eye health screening compared to
7% (156 of 2286) of the residents at Polo Grounds/Rangel Houses (adults 40+ and seniors
60+ years). The larger developments with adults and seniors were more difficult to enroll.
However, targeting both adults (40+ years) and senior developments (60+ years) is important
for early detection of glaucoma and other eye diseases and to improve follow-up adherence
for those referred for follow-up eye care.16 Overall, we recruited 11% of the sample frame
(708 of 6640), which is lower than originally projected; however, more participants failed
the screening (78.4%) and were referred to ophthalmology (66.1%) than originally estimated
(Figure 1). In addition, studies show poor interobserver agreement on disc reading by the
ophthalmologist; therefore, all images were ready by both a glaucoma specialist (Q.W.)

and a retina specialist (J.D.H.). It is also important to consider that there may be some
false-positive cases, which can be expensive, can result in unnecessary visits, and can

take participants and those accompanying them away from their usual activities. Future
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analysis of appointment adherence and ocular diagnoses confirmation of those referred to
ophthalmology will be conducted.

To conclude, the Manhattan Vision Screening and Follow-up study detected 468 participants
who required follow-up with ophthalmology at a cost of $180.88 per participant and $273.64
per case of eye disease detected. By leveraging community partners, we identified and
engaged racial/ethnic minority groups, socioeconomically disadvantaged populations, and
underserved populations most at risk for glaucoma and other eye diseases and improved
their access to eye care. Those in the intervention group continue to receive additional
support from patient navigators to assist with all aspects of follow-up eye care over 1 year
that may provide additional evidence that high-risk individuals can benefit from patient
navigator support. These results are generalizable and scalable to a national level, and

the eye health screening can be conducted in senior centers, public housing facilities,
primary care settings, community centers, and Federally Qualified Health Centers. These
results provide important evidence that persons at increased risk could be identified and
could benefit from community-based eye health screenings. The influences of sociocultural,
environmental, economic, and demographic factors in urban settings must be considered to
reduce health inequity and eye health disparities in at-risk populations.4®
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Acknowledgments:

The authors thank the CDC for funding the Manhattan Vision Screening and Follow-up Study and our project
officer, Jinan Saaddine, MD, MPH for her guidance and support for the SIGHTSTUDIES. We thank our Columbia
University advisors from the Wellness Center (Olajide Williams, MD), Department of Government and Community
Affairs (Ross A. Frommer, Esg.), School of Nursing (Steven Ferrara, DNP, FNP-BC), Mailman School of Public
Health (Linda P. Fried, MD, MPH), Internal Medicine (Rafael A. Lantigua, MD), and Occupational Therapy
(Phyllis Simon, OTD, OTR/L); New York City community partners: New York City Housing Authority (NYCHA)
(Marina Oteiza); NYC Department for the Aging (Lorraine Cortés-Vazquez and Edgar Yu) and DFTA Senior
Center Directors; NYC Department of Health and Mental Hygiene Falls Prevention Coalition; New York Academy
of Medicine; Lighthouse Guild; Vision Services for the Blind and Visually Impaired; and Volk Optical, Inc.

We thank Warby Parker for providing complementary eyeglasses. We thank our Data Safety and Monitoring

Board: David S. Friedman, MD, PhD, MPH (Massachusetts Eye and Ear Infirmary), Cynthia Owsley, PhD,

MPH (University of Alabama at Birmingham), Jonathan S. Myers, MD (Wills Eye Hospital), Benjamin E. Leiby,
PhD (Jefferson Medical College), David Weiss, PhD (Psychology Specialists of Maine), and Tarun Sharma, MD
(Columbia University Ophthalmology) for advising us on the study design, clinical decision making, and evaluation
of outcomes. We also thank our community health educators (Jacqueline Wright and Rachel Wint) for participating
in all screenings as well as Alexa M. Kaminsky (Columbia Research Assistant) for assistance with the manuscript
preparation and submission.

Funding/Support:

United States Centers for Disease Control and Prevention, Vision Health Initiative, Division of Diabetes
Translation, National Center for Chronic Disease Prevention and Health Promotion, Atlanta, Georgia
(U01DP006435, U01DP006436); Research to Prevent Blindness, Inc., New York, New York.

The sponsor or funding organization had no role in the design or conduct of this research. The findings and

conclusions in this report are those of the authors and do not necessarily represent the official position of the
Centers for Disease Control and Prevention.

Am J Ophthalmol. Author manuscript; available in PMC 2023 July 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

HARK et al. Page 14

Data Sharing Statement:

All deidentified participant data, study protocol, statistical plan, and informed consent will
be made available by the corresponding author upon email request. The data will be made
available with investigator support after approval of a proposal and a signed data access
agreement is fully executed. Study materials are available at SIGHTSTUDIES.org.

REFERENCES

1. Flaxman AD, Wittenborn JS, Robalik T, et al. Prevalence of visual acuity loss or blindness in the
US: a Bayesian meta—analysis. JAMA Ophthalmol. 2021;139(7):717-723. [PubMed: 33983373]
2. Vajaranant TS, Wu S, Torres M, Varma R. The changing face of primary open-angle glaucoma in
the United States: demographic and geographic changes from 2011 to 2050. Am J Ophthalmol.
2012;154(2):303-314. [PubMed: 22541661]
3. Varma R, Vajaranant TS, Burkemper B, et al. Visual impairment and blindness in adults in the
United States. JAMA Ophthalmol. 2016;134(7):802-809. [PubMed: 27197072]
4. Zhang X, Cotch MF, Ryskulova A, et al. Vision health disparities in the United States by race/
ethnicity, education, and economic status: findings from two nationally representative surveys. AmJ
Ophthalmol. 2012;154(6 suppl):S53-S62. [PubMed: 23158224]
5. National Institute of Minority Health and Health Disparities (NIMHD). Accessed Oct 15, 2022.
https://www.nimhd.nih.gov
6. Vision Health Initiative (VHI). Centers for Disease Control and Prevention. Accessed Oct 15, 2022.
https://www.cdc.gov/visionhealth/about/healthy-people-vision.html
7. Zheng Y, He M, Congdon N. The worldwide epidemic of diabetic retinopathy. Indian J Ophthalmol.
2012;60(5):428-431. [PubMed: 22944754]
8. Burton MJ, Ramke J, Marques AP, et al. The Lancet Global Health Commission on Global
Eye Health: vision beyond 2020. Lancet Glob Health. 2021;9(4):e489-e551. doi: 10.1016/
$2214-109X(20)30488-5. [PubMed: 33607016]
9. Stein JD, Khawaja AP, Weizer JS. Glaucoma in adults—screening, diagnosis, and management: a
review. JAMA. 2021;325(2):164-174. [PubMed: 33433580]
10. Aspberg J, Heijl A, Bengtsson B. Screening for open-angle glaucoma and its effect on blindness.
Am J Ophthalmol. 2021;228:106-116. [PubMed: 33823158]

11. Board on Population Health and Public Health Practice. Making Eye Health a Population Health
Imperative: Vision for Tomorrow. National Academies Press; 2016.

12. National Eye Institute (NEI) Office of Vision Health and Population Sciences. Accessed
Oct 15, 2022. https://www.nei.nih.gov/about/goals-and-accomplishments/nei-research-initiatives/
vision-health-and-population-sciences

13. US Department of Health and Human Services. National Health Promotion and Disease Prevention

Obijectives for 2030. Office of Disease Prevention and Health Promotion. Accessed October 15,
2022. https://health.gov/healthypeople/about

14. Centers for Disease Control and Prevention. Social determinants of health: know what affects

health. Accessed Oct 15, 2022. https://www.cdc.gov/socialdeterminants/index.htm

15. De Moraes CG, Hark LA, Saaddine J. Screening and Interventions for Glaucoma and Eye Health

Through Telemedicine (SIGHT) Studies. J Glaucoma. 2021;30(5):369-370. [PubMed: 33428354]

16. Hark LA, Kresch YS, De Moraes CG, et al. Manhattan Vision Screening and Follow-Up Study

in Vulnerable Populations (NYC-SIGHT): design and methodology. J Glaucoma. 2021;30(5):388—
394. [PubMed: 33492894]

17. The Mayor’s Office for Economic Opportunity. Poverty measure. Accessed Oct 15, 2022. https://

www1.nyc.gov/site/opportunity/poverty-in-nyc/poverty-measure.page

18. Phelan EA, Mahoney JE, Voit JC, Stevens JA. Assessment and management of fall risk in primary

care settings. Med Clin North Am. 2015;99(2):281-293. [PubMed: 25700584]

Am J Ophthalmol. Author manuscript; available in PMC 2023 July 01.


https://www.nimhd.nih.gov
https://www.cdc.gov/visionhealth/about/healthy-people-vision.html
https://www.nei.nih.gov/about/goals-and-accomplishments/nei-research-initiatives/vision-health-and-population-sciences
https://www.nei.nih.gov/about/goals-and-accomplishments/nei-research-initiatives/vision-health-and-population-sciences
https://health.gov/healthypeople/about
https://www.cdc.gov/socialdeterminants/index.htm
https://www1.nyc.gov/site/opportunity/poverty-in-nyc/poverty-measure.page
https://www1.nyc.gov/site/opportunity/poverty-in-nyc/poverty-measure.page

1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

HARK et al.

19.

20.

21.

22.

23.

24.
25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Page 15

Centers for Disease Control and Prevention. STEADI-Older Adult Fall Prevention. Patient and
caregiver resources. Accessed Oct 15, 2022. https://www.cdc.gov/steadi/patient.html

Gedde SJ, Vinod K, Wright MM, et al. Primary Open-Angle Glaucoma Preferred Practice
Pattern(R). Ophthalmology. 2021;128(1):P71-P150. [PubMed: 34933745]

Gedde SJ, Lind JT, Wright MM, et al. Primary Open-Angle Glaucoma Suspect Preferred Practice
Pattern(R). Ophthalmology. 2021;128(1):P151-PP92. [PubMed: 34933743]

Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research Electronic Data Capture
(REDCap)—a metadata-driven methodology and workflow process for providing translational
research informatics support. J Biomed Inform. 2009;42(2):377-381. [PubMed: 18929686]

Harris PA, Taylor R, Minor BL, et al. The REDCap Consortium: building an international
community of software partners. J Biomed Inform. 2019;95:103208. [PubMed: 31078660]

IBM Corp. IBM SPSS Statistics for Windows, Version 25.0. 2017.

Dougherty BE, Bullimore MA. Comparison of scoring approaches for the NEI-VFQ-25 in low
vision. Optom Vis Sci. 2010;87(8):543-548. [PubMed: 20526224]

Kaplan RS, Anderson SR. Time-driven activity-based costing. Harv Bus Rev. 2004;82(11):131-
150.

US Bureau of Labor Statistics. Occupational employment and wage statistics. Accessed Oct 15,
2022. https://www.bls.gov/oes/current/oes291041.htm

Friedman DS, Jampel HD, Mufioz B, West SK. The prevalence of open-angle glaucoma among
blacks and whites 73 years and older: the Salisbury Eye Evaluation Glaucoma Study. Arch
Ophthalmol. 2006;124(11):1625-1630. [PubMed: 17102012]

Tielsch JM, Katz J, Singh K, et al. A population-based evaluation of glaucoma screening: the
Baltimore Eye Survey. Am J Epidemiol. 1991;134(10):1102-1110. [PubMed: 1746520]

Tielsch JM, Sommer A, Katz J, Royall RM, Quigley HA, Javitt J. Racial variations in the
prevalence of primary open-angle glaucoma. The Baltimore Eye Survey. JAMA. 1991;266(3):369—
374. [PubMed: 2056646]

Varma R, Ying-Lai M, Francis BA, et al. Prevalence of open-angle glaucoma and ocular
hypertension in Latinos: the Los Angeles Latino Eye Study. Ophthalmology. 2004;111(8):1439-
1448. [PubMed: 15288969]

Francis BA, Varma R, Chopra V, Lai MY, Shtir C, Azen SP. Intraocular pressure, central corneal
thickness, and prevalence of open-angle glaucoma: the Los Angeles Latino Eye Study. Am J
Ophthalmol. 2008;146(5):741-746. [PubMed: 18672218]

Jiang X, Varma R, Wu S, et al. Baseline risk factors that predict the development of

open-angle glaucoma in a population: the Los Angeles Latino Eye Study. Ophthalmology.
2012;119(11):2245-2253. [PubMed: 22796305]

Stein JD, Kim DS, Niziol LM, et al. Differences in rates of glaucoma among Asian Americans and
other racial groups, and among various Asian ethnic groups. Ophthalmology. 2011;118(6):1010-
1031.

Quigley HA, West SK, Rodriguez J, Munoz B, Klein R, Snyder R. The prevalence of

glaucoma in a population-based study of Hispanic subjects: Proyecto VER. Arch Ophthalmol.
2001;119(12):1819-1826. [PubMed: 11735794]

New York State Department of Health Estimates and Resources. Data and statistics.

Accessed Oct 15, 2022. https://www.health.ny.gov/diseases/conditions/vision_and_eye health/
data_and_statistics.htm

Kang JX, Levanon Seligson A, Dragan KL. Identifying New York City neighborhoods at risk of
being overlooked for interventions. Prev Chron Dis. 2020;17:E32.

Moumneh K, Centeno Gavica J, Centeno Gavica MS, Terrell M, Lomiguen CM. The role of
barriers and community-based education in compliance to regular eye exams in New York City’s
Harlem community. Cureus. 2020;12(10):e10875. [PubMed: 33178528]

New York City Housing Authority. About NYCHA. Accessed Oct 15, 2022. https://
www1.nyc.gov/site/nycha/about/about-nycha.page

Schafer M, Hielscher S, Haas W, et al. Facilitating low-carbon living? A comparison of
intervention measures in different community-based initiatives. Sustainability. 2018;10(4):1047.

Am J Ophthalmol. Author manuscript; available in PMC 2023 July 01.


https://www.cdc.gov/steadi/patient.html
https://www.bls.gov/oes/current/oes291041.htm
https://www.health.ny.gov/diseases/conditions/vision_and_eye_health/data_and_statistics.htm
https://www.health.ny.gov/diseases/conditions/vision_and_eye_health/data_and_statistics.htm
https://www1.nyc.gov/site/nycha/about/about-nycha.page
https://www1.nyc.gov/site/nycha/about/about-nycha.page

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

HARK et al.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Page 16

Bhargava JS, Bhan-Bhargava A, Foss AJE, et al. Views of glaucoma patients on provision of
follow-up care; an assessment of patient preferences by conjoint analysis. Br J Ophthalmol.
2008;92:1601-1605. [PubMed: 18664502]

US. Preventive Services Task ForceScreening for primary open-angle glaucoma. US Preventive
Services Task Force recommendation statement. JAMA. 2022;327(20):1992-1997. [PubMed:
35608574]

Moyer VA. US Preventive Services Task Force. Screening for glaucoma: US Preventative Services
Task Force recommendation statement. Ann Intern Med. 2013;159:484-489. [PubMed: 24325017]
Hark L, Waisbourd M, Myers JS, et al. Improving access to eye care among persons at high-risk
of glaucoma in Philadelphia: design and methodology: the Philadelphia Glaucoma Detection and
Treatment Project. Ophthalmic Epidemiol. 2016;23(2):122-130. [PubMed: 26950056]

Hark LA, Katz LJ, Myers JS, et al. Philadelphia Telemedicine Glaucoma Detection and Follow-
Up Study: methods and screening results. Am J Ophthalmol. 2017;181:114-124. [PubMed:
28673747]

Hark LA, Myers JS, Ines A, et al. Philadelphia Telemedicine Glaucoma Detection and Follow-Up
Study: confirmation between eye screening and comprehensive eye examination diagnoses. Br J
Ophthalmol. 2019;103(12):1820-1826. [PubMed: 30770354]

Kolomeyer NN, Katz LJ, Hark LA, et al. Lessons learned from 2 large community-based glaucoma
screening studies. J Glaucoma. 2021;30(10):875-877. [PubMed: 34334703]

New York City Department for the Aging (DFTA). Older Adult Centers. Accessed Oct 15, 2022.
https://www1.nyc.gov/site/dfta/services/older-adult-center.page

Newman-Casey PA, Hark LA, Rhodes LA, et al. It is time to rethink adult glaucoma screening
recommendations. J Glaucoma. 2023;32(2):69-71. [PubMed: 36696354]

Am J Ophthalmol. Author manuscript; available in PMC 2023 July 01.


https://www1.nyc.gov/site/dfta/services/older-adult-center.page

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

HARK et al.

Page 17

Sample Frame n=6640

Flyer distribution in 10 NYCHA Developments
Cluster randomization 2:1 (7 Intervention/3 Usual Care Developments)

Consent and Intake n=749

Medical, ocular and falls history, NEI-VFQ-9 survey, COVID symptoms

Reasons for

Not
+ 10 Unreachable

A

*28No show
* 2 Moved away

Community-Based Eye Health Screening n=708
Visual acuity, IOP, Fundus Photograph

78.4% Failed (n=555); 22.6% Passed (n=153)

* 1 Own doctor

A

A

Screening Outcome
NORMAL

o Visual acuity 20/20, 20/25, 20/30
e |OP <23 mmHg AND
* Normal fundus images
n=88
No Referral Needed

Screening Outcome
FAILED SCREENING

» Visual acuity 20/40 or worse OR

e |OP 23-29 mmHg OR

» Unreadable fundus images
n=365

Screening Outcome
ABNORMAL/FAST-TRACK

e |OP >30 mmHg OR
e Abnormal fundus images
(glaucomarretina)
n=250

Refer to On-site Optometrist

Refer to Ophthalmology

Reasons for Not Attending
* 36 No show
* 12 Unreachable
* 50wn eye doctor
o 4 Withdrew

A

Attended Optometric Exam
n=308

b, 4

A 4

Refractive Error Diagnosis Other Ocular Diagnoses
n=257 Refer to Ophthalmology
n=218
51 Glaucoma/Glaucoma suspect
A 4 A 74 Cataract
USUAL CARE INTERVENTION 17 Retinal abnormalities
GROUP GROUP 22 Other ocular diagnosis
Eyeglass Complimentary 103 Annual dilated eye exam
Prescription Eyegl
n=89 n=168 Il
Refer to Ophthalmology
n=468
A 4 y
USUAL CARE GROUP INTERVENTION GROUP
No Support by Patient Navigators Supported by Patient Navigators
(n=163) (n=305)

!

!

All Participants Scheduled for 12-months On-Site Visual Acuity, IOP, and NEI-VFQ-9

(n=708)

FIGURE 1.

Consolidated Standards of Reporting Trials (CONSORT) diagram showing study flowchart.
Participants were recruited via flyer distribution (top center). Verbal informed consent,
intake data, and COVID-19 history were obtained via the call center prior to eye health
screening (second row). All enrolled participants were scheduled for eye health screenings
at the New York City Housing Authority (NYCHA) Developments and New York City
Department for the Aging (DFTA) Senior Centers (third row). Reasons for not attending
eye health screening (third row right). Eye health screening outcome of normal, failed
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screening or abnormal/fast-track (fourth row). All participants who failed the eye health
screening were scheduled with the on-site optometrist (fifth row). Optometrist diagnoses
including refractive error (sixth row, left). Usual Care group received eyeglass prescription
only, intervention group received complimentary eyeglasses (seventh row, left). Total
participants referred to ophthalmology (eighth row, right). Intervention participants referred
to ophthalmology were assisted by patient navigators whereas Usual Care group participants
were not supported (ninth row). All enrolled participants are invited and scheduled for a
12-month on-site visual acuity (VA), intraocular pressure (IOP), and National Eye Institute
Vision Function Questionnaire-9 (NEI-VFQ-9) survey (last row).

Am J Ophthalmol. Author manuscript; available in PMC 2023 July 01.



Page 19

HARK et al.

2920°

€5¢
¥60°
660’

2000’
2T10°

990°

147N
65¢
2020

80T
000

0zT
£000°

2000’

0¢6’
296’
8¢

002

98y’

(62) 0T
(079) 55T
(62) 02
(z€2) 65

(z'1¥) 0Tt

(892) 89
(0'92) 99

(zsm) et
(8e)e

(8e)¢
(s9m) €T

(9%9) 1S

(e 1T
(979) v9T

(T'Te) 62
(°59) 99T
(e27) v
(¥'19) 95T

(e12) ¥

(86-07) 6'TT ¥ 0'69

(reT) 19
(999) .62
(6'1T) ¥§
(T'81) 28

(e18) 2vT

(T°9¢) ¥9T
(9'ze) 8T

(0T1) 2
(60)2

(000
('27) 8¢

(122) 89T

(GRS
(L'v¥) €02

(0'8¥) 812
(0°59) s6¢
(z'21) 8L
(€729) 092

(9°52) 911

(66-07) 6°TT ¥ £'89

(¥11) 18
(¢8g) ety
(som) v2
(6'6T) TVT

(0'28) 292

(872¢) ez
(z'oe) v12

(T21) 9¢
ns

ome
(zL11) 18

(£°69) 612

(z'9) vv
(8'19) L9€

(0'zw) L62
(1°59) T9%
(z11) 2er
(8'89) 9T%

(0v2) 0LT

(66-07) 6'TT ¥ 9'89

(%) u 'smess eyt

iom 01 8|qeuN/pa|qesia

painsy

pakojdwaun

(pako)dwa-yas 10 ‘awn-ued ‘swn-jny) pakojdw3
(9%) u ‘snyeis yuswAojdw3

9a1Bap arenpelb Jo ‘arenpelb abis||0o ‘abaj|0d swos
[ooys ybiH

Jooyas ybiy ueyy ssa

(9%) U ‘1ne7 UonEONPT

UedHBWY YInos/ysiueds

uegng

UBDIXaIN

uedly ouand

uediuiwog

(7€ = U) (%) u 'UIBLIO dluedsiH

(Uelpu| UedLIBWY ‘UBISY ‘SHYAM ‘[el1delin) 180
oluedsiH-uou ‘yoe|g

oure]/o1uedsiH

(%) u a0ey/ANOIUYIT

alewad

(%) u'xes

08<

6.-09

6507

(9%) u ‘A ‘Kaobare) aby

(sbuea) @s ¥ uesw ‘A ‘aby

anfeA d

(¥Sz = u) dnouo aued jensn

(#Sy = u) dnoao uonuaaiaU|

(802 = u) sjuedionued [elol

a|qeLIe

Author Manuscript

‘T31avl

Author Manuscript

Author Manuscript

Yi[eaH Jo sjueulwle1aq [e190s pue salydesbowad (LHOIS-DAN) :Apms dn-mojjo4 pue Buluaaids UoISIA UelRyURA|

Author Manuscript

Am J Ophthalmol. Author manuscript; available in PMC 2023 July 01.



Page 20

HARK et al.

"|9A3] GO° > 18 Weoliubis >__8_m_§mm

"3UIDIPaWa|aL YbBnouyl yiesH ak3 pue BLIOONE|S) 10J UONUBAISIU| pue BuIuasIoS—AlID) YIOA MON = 1HOIS-DAN

eLe (eze) 28 (T62) zet (z0e) v1e (%) u ‘(348D 943 03 55900 4103000 843 UMO SeH
0¢8 29 (92 et (5281 (ueissny/1eBuag/o1qeIY/8|031D/YdUid) JaUIO
2000’ (2'52) ¥9 (8'e) 66T (128) €92 ysiueds
£000° (r'z) v8t (g'g5) eve (€'09) Lzv ysibuz
(9%) u ‘abenbue] Arewrid

998’ (T'62) v2 (2'62) geT (5'62) 602 [eyuswiajddns 1o syeAlld
2870’ (0'09) 22T (L'19) 292 (6'75) 68¢€ preaIpa
116° (5L8) 9vT (0°29) 652 (z'£9) sov aIedIPaN
(9%) u ‘adA] 8oueansuj yijesH

17N (2'96) eve (z'g6) cev (£'96) 529 (%) u ‘sdueunsu| yyeaH seH
€02 (L'9) L1 (56) v (5'8) 09 (9%) U ‘uonrelIodsURL L YHM 0UEISISSY SPaaN
Ter (8'22) 85 (9°g2) 911 (972) v11 Jauped o1IsaWOp/paLLEBIA
Ter (212) 961 (r'vL) 8€€ (r'sL) ves pamopIMm Jo ‘paresedss ‘padJoAIp ‘a1BuIS
anfeAd (#Gz =u)dnoao ased lensn (FSp = u) dnoao uonusaaiul  (80/ = u) syuedionaed [elol a|qelden

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Am J Ophthalmol. Author manuscript; available in PMC 2023 July 01.



Page 21

HARK et al.

SST

9Ly’
99T
cee
80T
2910’

G99
8c¢e’
880’
69T

2000’

2100’

08¢’
1.9
e’
98
2010’

98
1.9
[44
SOT
8T,
GEg’

(892) 89

(c€2) 65
o)t
(T ¢
(to)et

(T02) 15
(011) 8¢
(e0g) L2
(e've) 18
(eev) o11

(8'6) 52

(9°98) 022

(oeT) ee
(901) L2
(r'17) 62
(€9) 9T

(8'TT) 0E
(eL1) ¥¥
(502) 2§
(Tee) v8
(T'zy) Lot
(6'62) 9L
(z'z9) 8at

(0'22) 00T

(6'02) 56
(S1) 2
(z2) ot
(7'8) 8¢

(zetr) 09
(T21) 59
(6'92) gzt
(2'ov) 81
(L8v) T2

(972) 86

(092) v

(7'sT) 0L
(L11) €8
(c11) 18
(8'9) 1€

(7'6T) 88
(81) 18

(c67) 28
(8'9¢) 291
(s'8v) 0z
(9°'82) 0gT
(0€9) 982

(2'€2) 89T

(8'12) ¥ST
(T1)8
(8T) €T
(18

(s TIT
(211) €8
(1'82) 66T
(r'8¢) ¢l2
(8'9v) TeE

(1) ezt

(8'62) 595

(5'v1) €01
(e'17) 08
(e'T1) 08
(99) Lv

(L'91) 811
(LL1) szt
(967) 6ET
(5'g€) 15¢
(z'ov) L2¢€
(T'62) 902
(2729) vy

ewoone|b jo Aiosiy Ajiweq

(9%0) u ‘(pa1ioday-j18s) A101SIH Ajiwey
SUOIIPUO JBJNJ0 ON

uonesausbap Jejnoe|y

Ayredounai onagelq

uolIsIA ajgnoQ

s131e0|4

BWoINe|D

10RIR1RD

uoIsIA Aungg

ake Mug

(9%) u ‘(pe1aoday-y[8s) suonIpUOD JBINdQO
6T-AINOD 10} PareulddeA J0N

(s10Us Z 1se8] 1B) PaYeUIdTBA

(%) u ‘(parioday-419S) sn1els UoleUIddBA 6T-AIAOD
(9%) U 8xows uaIIND

SUOIIPUOD [e2IPaW ON

SUONIPUO [BIIP3W JAYIO

130UBD

adoorewyisy
uoissaida@

sw.a|qoud LesH
swia|qoud 1004
s15040d081S0/SLIYUY
selagelq
uolsusmadAH

(%) u ‘(pa110day-419S) SUOIIPUOD [EIIPAIN

anfeA d

(¥5z = u) dnoug ared fensn

(#Sp = u) dnoao uonuantaiu]  (80/ = u) syuedionaed [elol

a|qeLIen

MSIY S|je4 pue AI0lSIH JejndQ pue ealpal auljaseg ((LHOIS-OAN) Apnis dn-mojjo4 pue Buiuaaids UoISIA UBleyURIA

Author Manuscript

‘¢31avl

Author Manuscript

Author Manuscript

Author Manuscript

Am J Ophthalmol. Author manuscript; available in PMC 2023 July 01.



Page 22

HARK et al.

'saunfu pue ‘syreaq ‘sjuspiddy Apapl3 buiddois = |Qw3LS ‘Buidipawalal ybnoayl yijesH
9A3 pue eLIOINR|S) 10§ UOUBAIBIU| pue BUIUSaIIS—AND YIOA MBN = 1 HOIS-DAN ‘6—alreuuonsan) uonaun4 UoIsiA ansul 843 jeuoneN = 6-O4A-13N :aseasip Areuow|nd 8A1IdNAISYO J1U0IY = AdOD

810 (5°s8) T¥T (¢'9v) 012 (9°6v) TS€E PII4 8y} ul |QVI LS 10Npuod
vee (ev) 1T (9 et (ze) e Buijrey 0} anp pazifendsoy
860’ (901) 22 (0°2) ¢ (£'8) 65 [e} 01 anp woou Aouabiawa palIsIA
8.¢ (8'92) 89 (8'€2) 80T (6'v2) 9LT sawin G-T Jeak 1sed ayp ui |ja4

20’ (6'9%) 6TT (0'6€) LLT (8'1¥) 962 Bunjjem 1o Buipuels usym Apesisun sjas) pue Buljfes noge saLLIOM

(Buiuaatos-ald) (9%) u ‘A101sIH sjre4

€00 8TTF00L STTFEL9 9TTF£89 as F 24095 ausodwio uesiy 8-O4A-13N
pect’ (e'st) 29 (e'e8) 62 (L'18) 91 QIA0D Bupnjour ‘1eyio
11§ (Cui4 (802 Dy 3211J0 0] Uonelodsuel) ON
112 )9 (128 (6211 wiswiuiodde 196 1,upjno)
8v9’ (9€) s (o) 1T (ev) 9T 10100p 343 Ue aney 1,u0d
€e8 62 v (529 (L2) ot uoneuILEX3 843 J0 150D
Y6’ (99)6 (89) 91 (L9) sz 30UBINSU UOISIA ON
vLT (7er) LT (LLm) 2w (8'ST) 65 11 n0qe yBnoys 10N
€L0° (re) ee (Tze) oL (6'82) 80T ob 0} uoseal oN
(9%) u ‘A z 1sed UI UOIIRUIWEXT 8AT ON 40} UOSEaY

€€9’ (6'9) ST (89) 1€ (59) oy uoneuIwexa a4d pey JanaN
T (geT) 6¢ (¥ot) v (9TT) 28 Jaquiswal 3,uen
8L (9v¢) 88 (2°5e) 2ot (e'5€) 052 Ke<
Gv9’ (0z2) 95 (9€2) L0T (0€2) €91 Az-T uiyum
186 (9°€2) 09 (9'€2) 20T (9°€2) 291 Teak 1sed 8y) Uy
(9%) u ‘uoneulwex3 aA3 pare|iq 1se]

£vg’ (2'8) ST (z'8) L¢ (e8) zv Jaguiaal 3,uen
0S. (zov) 08 (LLv) 85T (zLv) see Kz<
598’ (6v2) ev (z've) 08 (rve) et Ae-1
86’ (z02) ¢ (6'6T) 99 (0°02) TOT A1>
(9%) u ‘sasse|Bakg Jo aby

9T (T89) €L1 (6'22) T€EE (z'12) v05 (%) u ‘sasse|BoAz uoRdIIISBId SIBIM
v.S (0'1T) 8¢ (2'6) vy (zotm) 2L ssaupulq Jo Alo1siy Ajiweo
anfeAd  (#Sz = u) dnoao ased [ensn  (ySp = u) dnoao uonuaaiaiul  (80/ = u) syuedionued [e10l a|qelden

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Am J Ophthalmol. Author manuscript; available in PMC 2023 July 01.



Page 23

HARK et al.

‘9A9] GO > 1€ JuedlIubIS \A__ﬁ.o_m_ﬁmm

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Am J Ophthalmol. Author manuscript; available in PMC 2023 July 01.



Page 24

"3UIdIpawWalaL ybnoayl YijeaH aA3 pue ewodne|s) Jo) Uol -UsAIsiu| pue Buiussidos—A1D YI0A MBN = 1 HOIS-DAN :U01N|osal o ajfue wnwiuiw syl Jo wyiebo] = ¥YvINBO] ainssaid Jejnaoeiul = 4OI

LTy (z'v9) €91 (z'29) s0¢ (T'99) 89v (%) u “ABojowreypydo 03 sjeaa)ey |1V
2L00° (e6T) 61 (6'TT) ¥S (5v1) €01 UOITRUILIEX® 343 Pale|Ip [enuuy
989’ (80)2 (Tns (01) L uonoeyay
16T (02 s (2€) 11 (re)zz sasoufelp Jejnao Jsy1o
888’ (com) 9z (901) 87 (som) vL weleR)
v.G (02 s (92 et (r'2) LT SenIewIouge feunay
950° (L) et (9'8) 6€ (z) 18 100dsns/ewoane|o

(9%) u ‘(ABojoweyrydQ 01 Jaay) sbuipuiq uoreulwex3 aA3 1s1118wordO

18T (L2e) €8 (L'62) s€T (80¢) 812 (9%) u ‘ABojowreyrydo 01 [edsssay 1st1ewoldo
6.0° (g'81) Lt (zv2) 01T (z'22) 18T sBuipuly [eunay
90T (eL7) ¥ (202) v6 (561) 8€T sBuipuly eWOdNE|D

(9%) u ‘abew | ewouqy 40} suoseay

2200’ (518) 08 (6'02) 56 (Lve) it ajgepeaiun
10T’ (T18) 62 (zL€) 69T (0'ge) 8ve aBew euliouqy
992°0 (Lv)et (Te) ¥1 (L€) 9z 29ueaIIUBIS OU ‘aBew [ewouqy
99T’ (Lze) €8 (628) 2LT (09¢) s5¢ abew [euloN
(702 = u) (9%) U ‘9A3 8s10p\ Aq S NSayY Buipeay abew | auldIpaws|a)l

989" (80)¢ (s (012 (%) u 'BH ww O£ dOI Ssyuedioned paxjoes-iseq
962’ TYF.9T 9YF0ST vYF 6T (502 = u) aka Wby
€LY CrF6 7T Yy F8YT EYF8VT (902 = u) aka Ya
as F ues|\

760° 67’0 F S0 0S0¥F150 0S'0F 610 ‘(BH ww) dOI as ¥ dvINBo| uesw ‘(us||aus) 8K 810/ UO paseg ANNOY [ensiA
200’ (5'7€) 08 (6'02) 56 (Lv2) st obews sjqepealun
929’ (e9) o1 (e ee (69) 6 fH ww €z= dOI
g100 (9°29) 65T (rve) see (con) L6y 3SI0M 10 OF/0Z ANN2E [ensIA
(9%) U ‘adnjied 10} uoseay

ger (z's2) 16T (z'08) v9€ ('82) G5 (9%) u ‘BuIusaI0S YieeH 843 pajred
anfeAd (#Sz = u) dnoao ased ensn (#Sp = u) dnoao uonuaataiul  (80/ = u) syuedionaed [elol a|qelien

HARK et al.

ABojoweyiydo 01 Jedlagey pue ‘wex3 aA3 ‘Buluaalds yijesH aA3 auljeseg ((LHOIS-OAN) ApniS dn-mojjo4 pue Buiuaaids UOISIA UBleYURIA

‘€31avl

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Am J Ophthalmol. Author manuscript; available in PMC 2023 July 01.



Page 25

HARK et al.

‘9A9] GO > 1€ JuedlIubIS \A__ﬁ.o_m_ﬁmm

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Am J Ophthalmol. Author manuscript; available in PMC 2023 July 01.



	Abstract
	METHODS
	STUDY DESIGN:
	TARGET POPULATION:
	INCLUSION CRITERIA:
	PRE-SCREENING ASSESSMENT:
	Demographics and social determinants of health

	CLINICAL CHARACTERISTICS:
	EYE HEALTH SCREENING:
	ASSESSING FALLS RISK:
	OPTOMETRIC EYE EXAMINATION:
	REFERRAL TO OPHTHALMOLOGY:
	STATISTICAL ANALYSIS:
	COST ANALYSIS:
	SATISFACTION SURVEYS:

	RESULTS
	DEMOGRAPHICS/SOCIAL DETERMINANTS OF HEALTH:
	CLINICAL CHARACTERISTICS/FALLS RISK:
	NEI-VFQ-9:
	EYE HEALTH SCREENING:
	ON-SITE OPTOMETRIC EXAMINATION:
	COST ANALYSIS:
	SATISFACTION SURVEYS:

	DISCUSSION
	PANDEMIC CHALLENGES:
	LIMITATIONS:

	References
	FIGURE 1.
	TABLE 1.
	TABLE 2.
	TABLE 3.

