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Abstract

Purpose: Examine the relationship between vision impairment and psychological distress in
adults =18 years.

Methods: Using the 2016-2017 cross-sectional, U.S. National Health Interview Survey, we
analyzed self-reported data (n=57,644) on: Kessler psychological distress scores; general vision
impairment (GVI1), defined as difficulty seeing even when wearing glasses or contacts; and

visual function impairment (VFI), measured using six visual function questions. Multinomial
logistic regression was used to estimate adjusted odds ratios (aOR) for mild/moderate and serious
psychological distress, by GVI and VFI status, and identify predictors of psychological distress
among those with GVI or VFI.

Results: Among adults, 10.6% (95% ClI: 10.2, 11.0) had GVI; 11.6% (Cl: 11.1, 12.0) had

VFI. One in four adults with GVI had psychological distress (14.9% [CI: 13.8, 16.0] reported
mild/moderate and 11.2% [CI: 10.2, 12.3] reported serious). Individuals with GVI, versus those
without, had higher odds of mild/moderate (aOR=2.24; CI: 2.00, 2.52) and serious (aOR=3.41;
Cl: 2.96, 3.93) psychological distress; VFI had similar findings. Among adults with GVI, odds
of serious psychological distress were higher for those aged 18-39 (aOR=4.46; CI: 2.89, 6.90) or
40-64 (aOR=6.09; Cl: 4.33, 8.57) versus =65 years; smokers (aOR=2.45; Cl: 1.88, 3.18) versus
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non-smokers; physically inactive (aOR=1.61; Cl: 1.22, 2.11) versus active; and with arthritis
(aOR=2.18; CI: 1.66, 2.87) or chronic obstructive pulmonary disease (aOR=1.65; Cl: 1.15, 2.37)
versus without.

Conclusion: Adults with self-reported vision impairment had higher odds of psychological
distress. These findings may inform screening interventions to address psychological distress,
particularly among younger working-age adults vision impairment.
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INTRODUCTION

Vision impairment (V1) affects more than 4 million people aged =40 years in the United
States. VI can have a profound deleterious impact on physical health, quality of life, and
mental health. In adults, it is associated with an increased risk of falls, injuries, decreased
functional capacity, premature mortality, and poor health-related quality of life.27 It is

also associated with adverse psychosocial outcomes like loneliness and social isolation.8-10
Adults with VI have an increased risk of depression.11-20 Fewer studies have examined

the relationship between V1 and anxiety, but a consistent, positive relationship has been
found.13: 15,16, 19-21 | 3 prior investigation of adults aged =65 years, the prevalence of
moderate to severe psychological distress was 24.4% in those who were blind and 21.2%

in those with VI, and both groups had significantly increased odds of psychological distress
compared to adults with no V1.22 Mediators of the relationship between VI and adverse
mental health outcomes may include: loss of functional capacity, greater activity limitations,
reduced participation in pleasurable activities, financial strain, lower self-efficacy, and
reduced social integration.14: 17, 23-25

Many studies examining this relationship were conducted in older adults,13-20. 22, 26, 27
therefore, a primary aim of the present study is to examine this relationship across a

wide range of adult ages. Furthermore, much of the research has focused on depression or
depressive symptoms as mental health sequelae of V1,11 1214, 17, 18 \whereas the present
study explores whether VI is also associated with psychological distress. Additionally, less is
known about correlates of depression, anxiety, and psychological distress among individuals
with VI. Specifically, to our knowledge, the influence of other comorbidities on the risk

of adverse mental health outcomes among individuals with V1 is not well understood.
Individuals with VI have an increased risk of chronic diseases such as hypertension, heart
disease, arthritis, asthma, chronic obstructive pulmonary disease (COPD), and diabetes.18
However, little is known about whether these chronic conditions are associated with poor
mental health outcomes among those with V1. A better understanding of the relationship
between VI and mental health is central to designing effective interventions to improve
quality of life for these individuals.

Here, we examine the relationship between VI and psychological distress in a national
sample of adults aged >18 years. The objective of this study was to describe this association
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across a broad range of adult ages, and to identify demographic, socioeconomic, behavioral,
and health characteristics that predict psychological distress among adults with V1.

MATERIALS AND METHODS

Outcome

Exposure

We analyzed publicly available, de-identified data for US adults (=18 years) from the
sample adult core questionnaire and a supplement sponsored by the National Eye Institute
in the 2016 and 2017 National Health Interview Surveys (NHIS). The NHIS is an annual,
cross-sectional, in-person household interview survey of the US noninstitutionalized civilian
population.28 29 This study adheres to the guidelines of the Declaration of Helsinki. All
respondents provided oral consent before participation, and the survey was approved by

the Research Ethics Review Board of the Centers for Disease Control and Prevention’s
National Center for Health Statistics and the U.S. Office of Management and Budget. The
survey uses a multi-stage complex probability sampling strategy to select households and
individuals. Weighted estimates represent the US adult civilian population. The sample adult
core contained 33,028 respondents in 2016 and 26,742 respondents in 2017. Due to missing
data for VI status (n=19) and psychological distress (n=2,114), the final analytic sample
contained 57,644 adults. The sample adult component unconditional final response rates
were 54.3% in 2016 and 53.0% in 2017.28: 29

Our outcome was the respondent’s psychological distress score, measured using the Kessler
Psychological Distress Scale (K6). The K6 is a widely used six-item scale that measures
nonspecific psychological distress. It is used to screen for serious mental illness, depression,
anxiety, and other mood disorders.3%: 31 It was originally developed for use in the NHIS but
has been validated and used in other surveys and settings.3%-37 The six items are measured
by asking, “during the past 30 days, how often did you feel: 1) so sad that nothing could
cheer you up, 2) nervous, 3) restless or fidgety, 4) hopeless, 5) that everything was an effort,
and 6) worthless?” Responses included: “none of the time” (0 points), “a little of the time”
(1 point), “some of the time” (2 points), “most of the time” (3 points), and “all of the

time” (4 points). Consistent with prior studies, points were summed across the six questions,
resulting in K6 scores from 0-24, and psychological distress was categorized as: no/low
(0-7 points), mild/moderate (8-12 points), and serious (13-24 points).30. 33-35, 38-40

Our exposure was self-reported VI defined as: general vision impairment (GVI) and
visual function impairment (VFI). GVI was characterized as an affirmative response to
the question: “Do you have trouble seeing, even when wearing glasses or contact lenses?”.
Six types of VFI were defined using questions that asked “Even when wearing glasses or
contact lenses, because of your eyesight, how difficult is it for you to: 1) read ordinary
print in newspapers; 2) do work or hobbies that require you to see well up close such as
cooking, sewing, fixing things around the house or using hand tools; 3) go down steps,
stairs, or curbs in dim light or at night; 4) drive during daytime in familiar places; 5)
notice objects off to the side while you are walking along; 6) find something on a crowded
shelf.” Respondents who answered “somewhat difficult,” “very difficult,” and “can’t do at

Ophthalmic Epidemiol. Author manuscript; available in PMC 2024 March 19.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Lundeen et al.

Page 4

all because of eyesight” on a five-point Likert scale were categorized as having VFI for

each of these functions. Respondents who reported difficulties for =1 of these functions
were categorized, using a composite indicator, as having any visual function impairment
(hereafter abbreviated as VFI). GVI and VFI are measures of vision impairment that provide
complementary information for this analysis. The one question measuring GVI1 is an overall
self-assessment of one’s experience of disability due to vision impairment, whereas the

six questions that measure VFI are more specific measures of an individual’s experience
with limitations in activities of daily living (i.e. reading, driving, or going down steps).
These two ways of self-reporting one’s experience of vision impairment could have different
implications for a person’s experience of psychological distress.

Covariates and Predictor Variables

Demographic and socioeconomic variables included age in years (18-39, 40-64, =65), sex
(male, female), race/ethnicity (white non-Hispanic, black non-Hispanic, Hispanic, other),
education (<high school, high school/general education development [GED], >high school),
marital status (married/domestic partnership, not married), employment status (employed,
not employed), family income-to-poverty threshold ratio (<1, 1 to <2, =2), and health
insurance status (public, private, both, none). Behavioral characteristics included: 1) current
smoker, defined as smoking more than 100 cigarettes in their lifetime and now smoking
every day or some days, and 2) physically inactive, defined as performing 0 minutes per
week of light, moderate, or vigorous leisure-time physical activities. Self-reported health
characteristics included: body mass index (BMI: weight [kg] / height [m]?) categorized

as underweight (BMI<18.5 kg/m?), normal weight (BMI 18.5-24.9 kg/m?2), overweight
(BMI 25.0-29.9 kg/m?), and obesity (BMI1=30 kg/m?), and the presence or absence of
select chronic diseases (diabetes, hypertension, arthritis, coronary heart disease, COPD,
myocardial infarction, and stroke).

Statistical Analysis

Descriptive statistics are presented as weighted percentages and 95% confidence intervals
(CI). We used multinomial logistic regression to estimate adjusted odds ratios (aOR)

for mild/moderate and serious psychological distress (reference: no/low), with models

run separately for GVI, each of the six forms of VFI, and the composite indicator of

VFI. Each of these regressions were run using three models that controlled for different
covariates: Model | (age, sex, race/ethnicity), Model Il (Model | covariates plus education,
marital status, employment, income-to-poverty ratio, and health insurance), and Model Ill
(Model 11 covariates plus smoking, physical inactivity, BMI, and all seven chronic disease
conditions). Additionally, we used multinomial logistic regression to identify demographic,
socioeconomic, and health characteristics that are associated with increased odds for mild/
moderate and serious psychological distress among adults with GVI and VFI. Using
multiple imputation with chained equations, we imputed missing values for physical activity
(2.4% of the data) and BMI (2.7%) and used the NHIS imputed income files for the
income-to-poverty ratio (4.6%). Analyses were performed using STATA (version 16.0) and
SUDAAN (version 9.4) and accounted for the complex survey design variables (strata,
primary sampling units, and sampling weights).
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Overall, 10.6% (95% ClI: 10.2, 11.0) of adults reported GVI (eTable 1). Prevalence of the
six types of VFI ranged from 1.5% (Cl: 1.4, 1.6) of adults reporting difficulty driving in
daytime to 7.0% (CI: 6.7, 7.4) reporting difficulty reading newsprint; 11.6% (Cl: 11.1, 12.0)
had any VFI. Prevalence estimates for psychological distress were: 89.2% (CI: 88.8, 89.6)
with no/low, 7.3% (CI: 7.0, 7.6) with mild/moderate, and 3.5% (CI: 3.3, 3.7) with serious
psychological distress.

The crude prevalence of mild/moderate and serious psychological distress was 14.9% (CI:
13.8, 16.0) and 11.2% (CI: 10.2, 12.3), respectively, among individuals with GVI, compared
t0 6.4% (CI: 6.1, 6.7) and 2.5% (CI: 2.4, 2.7), respectively, among individuals without GVI
(Table 1). The crude prevalence of mild/moderate and serious psychological distress was
14.6% (Cl: 13.6, 15.7) and 10.7% (CI: 9.7, 11.7), respectively, among individuals with VVFI,
compared to 6.2% (CI: 5.9, 6.5) and 2.4% (CI: 2.2, 2.6), respectively, among individuals
without VVFI. Across the six types of VVFI, the prevalence of psychological distress was
lowest among those reporting difficulty reading newsprint (mild/moderate psychological
distress: 13.7% [CI: 12.5, 15.1]; serious psychological distress: 11.9% [CI: 10.6, 13.2]) and
highest among those reporting difficulty finding objects on a crowded shelf (mild/moderate
psychological distress: 17.2% [CI: 14.9, 19.8]; serious psychological distress: 18.1% [CI:
15.6, 20.8]). Prevalence of serious psychological distress increased as the number of VFIs
increased (Figure 1).

Table 2 presents the results for the separate multinomial logistic regression models used

to estimate aOR for mild/moderate and serious psychological distress (reference: no/low)

by GVI status, each of the six forms of VFI, and the composite indicator of VVFI. In the
fully-adjusted model, compared to those without GVI, individuals with GV1 had increased
odds of mild/moderate (aOR=2.24; 95% CI: 2.00, 2.52) and serious (aOR=3.41; 95% CI:
2.96, 3.93) psychological distress. Similarly, compared to those without VFI, individuals
with VFI had increased odds of mild/moderate (aOR=2.37; 95% CI: 2.12, 2.65) and serious
(aOR=3.18; 95% ClI: 2.72, 3.72) psychological distress. Results of running the fully-adjusted
models separately for each of the three age groups are shown in eTable 2.

In the model that examined sociodemographic correlates, among those with GVI, odds
of serious psychological distress were higher among individuals who were: aged 18-39
years (aOR=4.46; Cl: 2.89, 6.90) and 40-64 years (aOR=6.09; CI: 4.33, 8.57) versus =65
years; female (aOR=1.56; Cl: 1.23, 1.99) versus male; non-Hispanic white (aOR=2.11;
Cl: 1.52, 2.93) or other race/ethnicities (aOR=2.00; CI: 1.21, 3.30) versus non-Hispanic
black; educated at <high school level (2OR=1.44; ClI: 1.04, 1.99) versus >high school level;
unmarried (aOR=1.55; CI: 1.20, 2.01) versus married; unemployed (aOR=2.32; Cl: 1.74,
3.09) versus employed; at an income-to-poverty threshold ratio <1 (aOR=1.97; CI: 1.41,
2.74) or 1 to <2 (aOR=1.53; Cl: 1.13, 2.08) versus =2; and uninsured (aOR=1.56; ClI:
1.02, 2.36), publicly insured (aOR=2.08; Cl: 1.41, 3.06), or both publicly and privately
insured (aOR=2.19; CI: 1.40, 3.43) versus privately insured (Table 3). In the model that
examined health characteristics among adults with GVI, odds of serious psychological
distress were higher among those who: were current smokers (aOR=2.45; CI: 1.88, 3.18)
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versus not current smokers; were physically inactive (aOR=1.61; Cl: 1.22, 2.11) versus
physically active; and reported comorbid arthritis (aOR=2.18; CI: 1.66, 2.87) or COPD
(aOR=1.65; CI: 1.15, 2.37) versus those without these comorbidities (Table 4). Many of
these characteristics were also significant correlates of mild/moderate psychological distress
and were significant in models that examined correlates among adults with VFI. Among
those with VVFI, comorbid hypertension and stroke were also significant predictors. In a
sensitivity analysis, we compared results of the models using multiple imputed datasets
(Tables 2-4) to results based on complete case analysis (eTables 3-5) and results were
similar.

DISCUSSION

We found that one in four adults aged =18 years with GVI or VVFI reported mild/moderate
or severe psychological distress; among those without GV1 or VFI, this figure was less
than one in ten. In models that adjusted for demographic, socioeconomic, and health
characteristics, adults with GVI or VFI had significantly increased odds of psychological
distress. An important finding was that among adults with GVI or VFI, those aged 18-39
years and 40-64 years had significantly higher odds of psychological distress compared to
those =65 years. Younger individuals with VI, who are in their productive working years,
may have not yet developed effective coping, adaptation, or self-management strategies to
improve their functionality pertaining to activities of daily living. Our results are consistent
with a previous investigation that showed adults with self-reported VI have increased
psychological distress.2? The present study builds on prior investigations by considering
associations of GVI and VFI with psychological distress across a wider age range than
many previous studies, and by reporting the independent associations of GVI and VFI and
co-existing demographic, socioeconomic, and health factors with psychological distress.

Similar to the current study, several prior U.S. studies examining the relationship between
VI and adverse mental health outcomes were cross-sectional, 11 18: 22 making it difficult to
establish causality and understand the direction of associations. However, other longitudinal,
prospective studies outside the U.S. documented an increased incidence of depression and
anxiety in older adults with \VI1.14. 26. 27,41 Aythors have noted the possible bidirectional
association that may lead to a downward spiral in which deterioration in one condition
results in deterioration in another.12: 26 A longitudinal study of a nationally-representative
sample of US Medicare beneficiaries (aged =65 years) demonstrated a bidirectional
association between self-reported VI and depression, whereby individuals with VI at
baseline were more likely to report depression in the future, and vice versa.13 Furthermore,
it is important to note that the literature on the relationship between VI and mental health
outcomes is based on a variety of methods of measuring VI, including self-reported VI,
measured visual acuity, general vision impairment, and visual function impairment (which
can be measured using many types of visual function). It is possible that the relationship
between VI and mental health outcomes differs by the method used to measure VI. It is also
possible that the relationship between VI and mental health outcomes differs by the severity
of VI, as those living with blindness are likely to experience a higher level of psychological
distress, due to greater functional limitations, than those with less severe forms of VI.

In the present study, sample size limitations for those who reported blindness in the two
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survey years prevented us from stratifying the study results by those with blindness and
those with general vision impairment who are not blind. However, a previous investigation
of adults aged =65 years demonstrated a slightly higher prevalence of moderate to severe
psychological distress among those who were blind (24.4%) compared to those with VI
(21.2%).22

Various possible mechanisms exist through which VI may be associated with greater
psychological distress. People with self-reported VI are more likely to have medical
comorbidities, 1% 42 including hypertension, heart disease, stroke, arthritis, asthma, COPD,
cancer, kidney disease, diabetes, and hearing impairment.® Those with self-reported VI
have increased odds of numerous measures of poor health-related quality of life, including
self-rated fair/poor health, life dissatisfaction, disability, and greater frequency of physically
unhealthy days, mentally unhealthy days, and activity limitations days.>: 42 Older adults with
both self-reported VI and severe depressive symptoms are more likely to have poor health
behaviors and outcomes such as smoking, having obesity, being physically inactive, and
having difficulties with self-care.3 In the absence of effective interventions, these health
behaviors and outcomes can lead to further health declines and disablement.43

Greater stress among individuals with VI may also be the result of a diminished ability

to care for oneself, feel a sense of self-efficacy, and engage in pleasurable or enriching
activities. V1 is associated with reduced functional capacity as measured by limitations in
activities and instrumental activities of daily living.3: 19 20. 44 |ndividuals with V1 also have
a higher risk of cognitive decline-related functional limitations#* 45 and lower levels of
social integration.1”: 43 One study found that among adults with V1, defined using measured
visual acuity, lower perceived adequacy of social support was associated with depressive
symptoms.*8 Another study found that for older adults, of four possible mediating factors
between self-reported VI and depression—activity limitations, financial strain, lower social
integration and support, and reduced self-efficacy—the strongest mediating effect is reduced
self-efficacy.l’

An important contribution of the present study was its identification of correlates of
psychological distress among adults with GVI and VFI. Demographic and socioeconomic
factors that predicted serious psychological distress among individuals with GVI or

VFI included being younger, female sex, non-Hispanic white race/ethnicity, unmarried,
unemployed, and having <high school education, lower income, and no health insurance
or public insurance. Health characteristics that predicted serious psychological distress
included being a current smoker or physically inactive and having comorbid arthritis or
COPD. QOur findings were consistent with other studies which documented increased odds
of depression among people with VI who are younger4’- 48 or have low levels of physical
activity.49 However, some of our findings differed from other investigations, such as a
study in New Zealand that found depression among adults with VI was not related to age,
sex, or race/ethnicity4®, and another study in the United Kingdom that found non-white
ethnicity was a significant predictor of depression in this population.4” Variation by country
is not surprising, since social and health systems factors may shape these associations.
Additionally, previous studies using the Kessler (K6) Psychological Distress Scale in the
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general population have also documented a higher prevalence of mild/moderate and severe
psychological distress among younger age groups compared to older age groups.32: 33 50

Several studies demonstrated that poor self-reported health is associated with an increased
risk of depression among people with V1.46-49 An important finding of our study was that
certain medical comorbidities were associated with higher odds of serious psychological
distress among adults with GVI or VFI. Other studies have documented consistent findings
related to comorbid chronic disease and physical functional limitations. One study found
that compared to people without diabetes, individuals with diabetes have a 60% greater risk
of experiencing a high level of psychological distress and that the highest risk was among
people with both diabetes and physical functional limitations.?1 The authors concluded

that a substantial proportion of the elevated risk of psychological distress among people
with diabetes is attributable to their higher levels of disability or physical impairment.>> A
similar study in adults with diabetes found that those with dual sensory (vision and hearing)
impairment or physical functioning limitations had increased odds of depression.>2

Our study highlights the importance of clinical screening for psychological distress in
individuals with VI and identifies important correlates of adverse mental health outcomes
in this population. This may be addressed by providing training to eye care and other
healthcare professionals to improve screening for and management of poor mental health in
patients with VI; one study found that eye health and rehabilitation professionals reported
that ‘low confidence in their ability to address depression’ is a barrier to identifying and
responding to depression in patients with V1.53 Additionally, clinical interventions could
target health behaviors associated with adverse mental health outcomes among those with
VI, for example, by promoting smoking cessation or increased physical activity. Lastly,
interventions to improve mental health among individuals with V1 should account for the
increased risk of medical comorbidities in those with V1, and the potential for higher levels
of psychological distress in those with comorbid conditions. Future research is important to
determine the efficacy of integrated interventions designed to improve management of both
VI and comorbid chronic disease.

This study had several limitations. First, all data were self-reported and may be prone to
reporting biases. Importantly, the measures of general vision impairment and visual function
impairment were all self-reported. Studies have noted that when compared to measured
visual acuity, there is a slight over-identification of vision impairment using self-reported
information®4, and the concordance of measured visual acuity and self-reported vision
impairment varies by sociodemographic groups.>® Second, causality cannot be established
with cross-sectional data. Furthermore, several variables in the regression models had
substantial missing data, and therefore, multiple imputation was used to preserve sample
size for regression analyses. However, the sensitivity analysis showed similar findings
when comparing results of the models using multiple imputed datasets to results based

on complete case analysis. Lastly, while NHIS is nationally representative, it does not
sample individuals living in nursing homes or other institutional settings where the rates of
VI and chronic conditions are likely to be higher. Our study highlights the importance

of considering mental health in those with V1. This may be particularly relevant to
younger individuals with VI who had higher odds of psychological distress, and who
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may benefit from interventions to improve productivity and quality of life during their
working years. Our study further highlights the importance of screening for depression

and anxiety in individuals with V1. Screening may facilitate early intervention and help
prevent deterioration in quality of life. Interventions could include low vision rehabilitation
to improve functional capabilities, problem-solving skills>6, and self-efficacy?3 as well

as cognitive-behavioral therapy to address the symptoms of anxiety and depression.>’
Integrated courses may teach skills for self-management of vision loss and co-occurring
chronic diseases.58

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Data availability:

The data used in this analysis are publicly available at: https://www.cdc.gov/nchs/nhis/
index.htm
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Figure 1.
Crude Prevalence of Serious Psychological Distress (Kessler K6 Score =13) by Number of

Visual Function Impairments Among Adults =18 Years in the United States in 2016-2017.
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