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Vision loss in older veterans is greater in rural than urban areas
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Abstract

Purpose: Although rurality has been shown to be a
risk factor for vision loss in the general population,
there are no published studies to evaluate the relative
risk of vision loss in older veterans (age greater than
64 years). Given that veterans have access to a
separate healthcare system, the Veterans Health
Administration system, this study sought to
determine whether older rural veterans had a higher
prevalence of vision loss than older urban veterans.

Methods: Data for this cross-sectional study were
obtained from the 2016-2018 Behavioral Risk Factor
Surveillance System (BRFSS) surveys. Older veteran
(n = 49,697) self-reported vision loss was regressed on
rural-urban area of residence in a mixed logit model,
where state of residence served as a random intercept.
This study model controlled for age, race, sex, income,
binge drinking behavior, cigarette use, BMI, exercise,
diabetes, and mental distress.

Results: Analysis demonstrated that vision loss
among older veterans was more prevalent in rural
areas (6.73%, 95% CI = 6.27, 7.22) than in urban areas
(5.89%, 95% CI = 5.57, 6.23). After controlling for all
confounders previously described, rurality was
independently associated with vision loss among
older veterans (aOR = 1.12, 95% CI = 1.02, 1.23).
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Conclusions: In a search of the peer-reviewed
medical literature (using MEDLINE and cross-
referenced literature), this study is the first to
demonstrate a rural-to-urban disparity in vision loss
among older veterans in the United States. The
results of this study demonstrate the need for broader
access to health care, including evidence-based
remote or telehealth eye care screening and
rehabilitation programs for rural veterans, especially
within the Veterans Health Administration system.

Introduction

Low vision is characterized by an uncorrectable,
chronic vision impairment.! Individuals, especially the
elderly, living with vision loss are impaired in terms of
their ability to be mobile, read, interact with family or
friends, and recognize faces.” Vision loss is also
accompanied by a loss of personal independence?® and
self-esteem,* as well as lower quality of life,” generally,
and injury,® depression,” and early mortality,®
specifically.

Vision loss becomes increasingly prevalent with
age, especially after 65 years of age.” Recent studies
show that low vision may be more common in older
United States veterans compared to their civilian peers
(7.4% vs. 6.7%).'"" Veterans may be at greater risk for
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low vision due to certain risk factors that are akin to
military service, such as traumatic brain injury,'? post
traumatic stress disorder,’ as well as outcomes
associated with these injuries, like cigarette use,'* heavy
episodic alcohol use," and diabetes.’® Although the
overall veteran population is projected to decline by
2024, the percent of veterans older than 65 years is
projected to increase from 48.63% to 51.48% between
2014 and 2024."7 As such, the study of low vision in
the veteran population is important.

Studies of the general population have found that
rural areas have higher low vision prevalence rates;'®"
however, no such study has examined veterans,
specifically. Rural dwelling adults are more likely to
live in poverty, have lower educational status, and lack
health insurance,” which are major contributing
factors to vision health.’ A disproportionate number
of veterans live in rural areas compared to the United
States as a whole (24.1% vs. 19.3%).?*> Furthermore,
rural veterans are more likely to be of older age and
experience a disability than their peers.”” For further
context, rural populations also experience higher rates
of alcohol misuse, and use of tobacco and some
drugs,” which may affect vision. In spite of this need
and population size, less than 10% of physicians
practice in rural areas, and there is a projected shortage
of 20,000 physicians for rural areas by 2025.**

Given the evidence cited above, this current study
sought to determine whether there was a disparity in
vision loss among older veterans in rural and urban
areas. In order to isolate the effect of the disparity in
vision loss between rural and urban veterans, this study
controlled for previously validated risk factors for
vision loss, including diabetes, BMI, cigarette use,
alcohol consumption, physical activity, and mental
distress.”>*’

Methods

In this cross-sectional study, merged data from
the 2016-2018 Behavioral Risk Factor Surveillance
System (BRFSS) surveys were used.”® The Centers for
Disease Control and Prevention’s BRFSS has been
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conducted yearly with adults via landline or cellular
telephones in all 50 states. In 2016, 2017, and 2018,
respectively, landline-based interviews resulted in
48%, 45%, and 53% response rates while cellular
telephone-based interviews resulted in response rates
of 46%, 45%, and 43%.7*%" Each state/territory used a
disproportionate stratified sampling design in order to
collect data from landlines and a simple random
sampling design to gather data via cellular telephone.*

Military service status was determined by the
following binary yes-or-no question: “Have you ever
served on active duty in the United States Armed
Forces, either in the regular military or in a National
Guard or military reserve unit?” The sample for the
present study included respondents who answered
“yes” to the aforementioned question. Data from a
total of 63,919 service members or veterans, 57,868
service members or veterans, and 56,054 service
members or veterans were collected in the 2016, 2017,
and 2018 BRFSS surveys, respectively. Because of
missing data on the measures described below, as well
as this study’s delimitation of the sample to
individuals aged greater than 64 years, the final
analytic sample included 49,697 veterans.

Numerous studies have documented the validity
and reliability of BRFSS questions.** This current
study used information about each respondent’s age
in years, race/ethnicity (white, black, and “other”
race/ethnicity), sex (male or female), and annual
income (less than $25,000 or $25,000 or more).
Mental distress was measured with the following
question: “Now thinking about your mental health,
which includes stress, depression, and problems with
emotions, for how many days during the past 30 days
was your mental health not good?” Unsafe alcohol
consumption, operationalized as binge drinking, was
measured with the following question: “Considering
all types of alcoholic beverages, how many times
during the past 30 days did you have 5 or more drinks
(for men) or 4 or more drinks (for women) on an
occasion?”
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One “current cigarette use” variable was created
by combining responses from two survey questions:
“Have you smoked at least 100 cigarettes in your
entire life?” and “Do you now smoke cigarettes every
day, some days, or not at all?” Based on responses to
these two questions, this study coded survey
respondents into two categories: not currently
smoking cigarettes and currently smoking cigarettes.
A diabetes diagnoses was determined by the following
question: “[Have] you ever [been] told you have
diabetes?” Women who reported having been
diabetic during a pregnancy were not considered
diabetic in this study.

Participation in exercise was measured with the
following question: “During the past month, other
than your regular job, did you participate in any
physical activities or exercises such as running,
calisthenics, golf, gardening, or walking for exercise?”
Body mass index was calculated as self-reported
weight (in kilograms) divided by self-reported height
(in meters squared).

Geographic measures, such as state of residence
and rural-urban area of residence, were also
ascertained. Rural-urban codes in the 2016-2018
BRESS surveys included (a) in the center city of a

United States Office of Management and Budget-
defined metropolitan statistical area (MSA), (b)
outside the center city of an MSA but inside the
county containing the center city, (c) inside a
suburban county of the MSA, and (d) not in an MSA.
This study dichotomized the rural-urban codes as
follows: (a), (b), and (c) above indicated an urban
area and (d) indicated a rural area.?

The dependent variable in this study was self-
reported vision loss. The following question was used
to measure the dependent variable: “Are you blind or
do you have serious difficulty seeing, even when
wearing glasses?” Response options to this question
included the following: yes, no, don’t know, and
refused. Respondents who answered “don’t know” or
refused to answer the question were omitted from the
analytic data set.
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This study used the BRFSS complex survey design
weights, the methodology for which is described
elsewhere,” in all analyses. This study examined
factors associated with vision loss in a generalized
linear mixed model with a logit link, where vision loss
(yes = 1, no = 0) served as the dependent variable.
State of residence was included in the model as a
random intercept. The primary independent variable
in this model was rurality. This study also controlled
for age, race, sex, income, binge drinking behavior,
cigarette use, BMI, exercise, diabetes, and mental
distress.

Results

The median age of the veteran sample was 75
years. Regarding other demographic characteristics,
4% of the sample was female and 89% of the sample
was white. Overall, 6.18% (95% CI = 5.92, 6.45) of the
veterans in this study reported vision loss. Results
showed that vision loss among veterans was more
prevalent in rural areas (6.73%, 95% CI = 6.27, 7.22)
than in urban areas (5.89%, 95% CI = 5.57, 6.23).
Without controlling for other confounding variables,
the rural-urban disparity in vision loss among older
veterans was statistically significant, F, s606) = 8.39, p =
0.004. After controlling for multiple confounders (age,
race, sex, income, binge drinking behavior, cigarette
use, BMI, exercise, diabetes, and mental distress), some
of which were statistically-significant variables
associated with vision loss, in a generalized linear
mixed model, rurality remained independently
associated with vision loss among older veterans, with
an adjusted odds ratio [aOR] of 1.12 (95% CI = 1.02,
1.23), as shown in Table 1.

Discussion

This study extends previous population studies of
vision loss among veterans, such as that conducted by
Smith and colleagues," by examining rural-urban
disparities. This current study provides preliminary
evidence in support of a disparity in vision loss
between rural- and urban-dwelling older military
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Variable B aOR 95% CI
Sex 0.189 1.209 0.941, 1.55
Race:

White reference

Black 0.477 * 1.611 1.368, 1.898

Other 0.220 * 1.247 1.054, 1.475
Age 0.067 * | 1.069 1.059, 1.079
Binge - 0.098 0.906 0.747, 1.100
Drinking
Cigarette 0.335 * | 1.398 1.215, 1.609
Use
Exercise -0.253 * 0.776 0.709, 0.850
BMI <0.001 * 1.001 1.000, 1.002
Diabetes 0.277 * 1.319 1.199, 1.452
Mental 0.040 * 1.041 1.036, 1.046
Distress
Income - 0.499 * 0.607 0.552, 0.667
Rural 0.114 * 1.120 1.019, 1.231
Random
Effect
Variance:

State | 0047 | | |

Table 1

A generalized linear mixed model analysis demonstrates
factors associated with vision loss among 49,697 older
military veterans in the United States from 2016-2018. The
table presents generalized linear mixed model average
coefficient estimates (B) as a function of variable, along with
the associated adjusted odds ratio (aOR) and confidence
interval (CI). An asterisk (*) indicates p < 0.05.

veterans. Older rural veterans are more likely to
experience vision loss, by 1.12 times based on the
results of this study.

This study included the following limitations.
First, all data used were obtained via self-report and,
therefore, could be contaminated by recall or social
desirability bias. Second, data about the nature and
extent of vision loss were not available. Third, our
control measure for physical activity was likely over-
reported for both groups, and only included a
measure of aerobic activity, neglecting the potential
influence of strength training with age. Future studies
should attempt to examine more geographically
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granular comparisons of vision loss among veterans,
such as within specific states.

Because rural patients are less likely to have
comprehensive eye exams, in large part due to lack of
geographic proximity to a clinic,* this population
may be at risk of not receiving or receiving a late
diagnosis of a potentially blinding ocular condition,
particularly a potentially treatable blinding ocular
condition. As such, there is need for broader access to
health care, including evidence-based remote or
telehealth eye care screening programs for rural
veterans, such as the ones created by Maa, et al.¥” or
Murchinson, et al. ¥, especially within the Veterans
Health Administration system.
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