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Abstract
Purpose—To examine the association of health-related quality of life (HRQoL) with severity
of visual impairment among people aged 40–64 years.
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Methods—We used cross-sectional data from the 2006–2010 Behavioral Risk Factor
Surveillance System to examine six measures of HRQoL: self-reported health, physically
unhealthy days, mentally unhealthy days, activity limitation days, life satisfaction, and disability.
Visual impairment was categorized as no, a little, or moderate/severe. We examined the
association between visual impairment and HRQoL using logistic regression accounting for the
survey’s complex design.
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Results—Overall, 23.0% of the participants reported a little difficult seeing, while 16.8%
reported moderate/severe difficulty seeing. People aged 40–64 years with moderate/severe visual
impairment had more frequent (≥14) physically unhealthy days, mentally unhealthy days, and
activity limitation days in the last 30 days, as well as greater life dissatisfaction, greater disability,
and poorer health compared to people reporting no or a little visual impairment. After controlling
for covariates (age, sex, marital status, race/ethnicity, education, income, state, year, health
insurance, heart disease, stroke, heart attack, body mass index, leisure-time activity, smoking, and
medical care costs), and compared to people with no visual impairment, those with moderate/
severe visual impairment were more likely to have fair/poor health (odds ratio, OR, 2.01, 95%
confidence interval, CI, 1.82–2.23), life dissatisfaction (OR 2.06, 95% CI 1.80–2.35), disability
(OR 1.95, 95% CI 1.80–2.13), and frequent physically unhealthy days (OR 1.69, 95% CI 1.52–
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1.88), mentally unhealthy days (OR 1.84, 95% CI 1.66–2.05), and activity limitation days (OR
1.94, 95% CI 1.71–2.20; all p < 0.0001).
Conclusion—Poor HRQoL was strongly associated with moderate/severe visual impairment
among people aged 40–64 years.
Keywords
Behavioral Risk Factor Surveillance System (BRFSS); health-related quality of life; middle age;
visual impairment; working age

Introduction

Author Manuscript

A number of investigations have demonstrated that people with visual impairment report
poorer quality of life than those without visual impairment.1,2 Quality of life instruments
employed in vision research vary from broad assessments of wellbeing to vision-specific
measures of an individual’s ability to perform various tasks.3 The Centers for Disease
Prevention and Control (CDC) Behavioral Risk Factors Surveillance System (BRFSS)
provides a set of questions to measure respondents’ self-reported health, number of days
physical health was not good, number of days mental health was not good, number of days
that mental or physical health limited usual activities (self-care, work, and recreation), life
satisfaction, and disability. These health-related quality of life (HRQoL) measures are
designed to track physical and mental health over time, identify unmet health needs, and
guide community health efforts to improve population health.4
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In this study, we examined HRQoL among people aged 40–64 years reporting no, a little,
and moderate/severe visual impairment. This age cohort represents adults in their most
economically productive years; consequently, identifying disparities in HRQoL may inform
health and public health interventions to improve health and productivity in this age
group.5–9

Materials and methods

Author Manuscript

We used data from the 2006–2010 Behavioral Risk Factor Surveillance System, a statebased, random-digit-dialed telephone survey of the non-institutionalized civilian population
aged ≥18 years in the United States. The BRFSS data are de-identified and publicly
available. The CDC Institutional Review Board reviewed and approved the BRFSS protocol.
Details on survey methods, questionnaires, data, and relevant reports appear at http://
www.cdc.gov/brfss. The BRFSS questionnaire consists of four sections: (1) Core questions
asked in all 50 states and the District of Columbia each year; (2) a rotating set of core
questions asked in alternate years in all 50 states and the District of Columbia; (3)
supplemental modules, which are specific sets of questions asked in some states; and (4)
state-added questions. The core questionnaire contains six HRQoL measures. An optional
nine-question Visual Impairment and Access to Eye Care supplemental module (Vision
Module) was implemented between 2005 and 2010 in about half of the states. The BRFSS
surveys people aged ≥18 years; however, the Vision Module is employed only among those
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aged ≥40 years in the surveys after 2006 and those aged ≥50 years in the surveys prior to
2005.
For this study, we analyzed responses from 101,079 adults aged 40–64 years in the 22 states
(Alabama, Arizona, Arkansas, Colorado, Connecticut, Florida, Georgia, Indiana, Iowa,
Kansas, Maryland, Massachusetts, Missouri, Nebraska, New Mexico, New York, North
Carolina, Ohio, Tennessee, Texas, West Virginia, and Wyoming) that used the Vision
Module at least once during the 2006–2010 BRFSS surveys. Sample sizes varied by state,
ranging from 13,691 people in Alabama to 1812 in Arkansas. Annual median state response
rates, the percentages of persons who completed the BRFSS interview among all eligible
persons in these states during that period, ranged from 50.6% to 54.6%; median state
cooperation rates, the percentages of persons who completed the interview among all
eligible persons who were contacted, ranged from 75.2% to 79.7%.
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Health-related quality of life
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Consistent with previous investigations, we measured HRQoL in six areas; life satisfaction,
disability, self-rated health, physically unhealthy days, mentally unhealthy days, and activity
limitation days.10 These questions have demonstrated validity and reliability for population
health surveillance,11,12 and predict health care use, morbidity, and mortality.13 The CDC
HRQoL measures have been compared to the 36-item short form health survey (SF-36) to
assess their construct, criterion, and known groups validity and found to be acceptable.14
Another article has described how the CDC HRQoL measures were developed, evaluated,
and validated in other contexts.15 A third article studied the retest reliability of the CDC
HRQoL measures.16 A bibliography citing other studies on the validity and reliability of the
CDC HRQoL measures is located at http://www.cdc.gov/hrqol/pubs/measurement/
validity.htm.
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We dichotomized the responses to the life satisfaction question, “In general, how satisfied
are you with your life?” into satisfied (including very satisfied and satisfied) and dissatisfied
(including dissatisfied and very dissatisfied). We defined disability by responses to two
questions, “Are you limited in any way in any activities because of physical, mental, or
emotional problems?” and “Do you now have any health problem that requires you to use
special equipment, such as a cane, a wheelchair, a special bed, or a special telephone?” and
classified those responding “yes” to either question as having a disability. We dichotomized
responses to the self-rated health question into fair/poor health and good/very good/excellent
health. Three questions asked about self-assessed health referencing the previous 30 days,
“Now thinking about your physical health, which includes physical illness and injury, for
how many days during the past 30 days was your physical health not good?”, “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?”, and “During
the past 30 days, for about how many days did poor physical or mental health keep you from
doing your usual activities, such as self-care, work, or recreation?”. Responses to these
questions were dichotomized into <14 days (infrequent) and ≥14 (frequent) unhealthy days
in each domain. This dichotomized approach has been used consistently in multiple
investigations of these HRQoL measures.14,15
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We assessed self-reported visual impairment by using two questions from the Vision
Module; “Regardless of whether or not you currently wear glasses or contact lenses, how
much difficulty, if any, do you have in recognizing a friend across the street?” and “How
much difficulty, if any, do you have reading print in newspapers, magazines, recipes, menus,
or numbers on the telephone?”. Response categories were “no difficulty,” “a little difficulty,”
“moderate difficulty,” “extreme difficulty,” “unable to do because of eyesight,” and “unable
to do because of other reasons.” We defined no visual impairment as a response of no
difficulty to both the distance (recognize a friend across the street) and the near (read
newspaper print) questions; we defined a little visual impairment as a response of “a little
difficulty” to either question; and we defined moderate/severe visual impairment as a
response of “moderate difficulty,” “extreme difficulty,” or “unable to do because of
eyesight” to either question. “Moderate difficulty,” “extreme difficulty” and “unable to do”
were collapsed into one category “moderate/severe difficulty.” A response of “unable to do
because of other reasons” was omitted from the analyses.
Other covariates

Author Manuscript

Based on previous studies,16,17 we included several possible confounders in our multivariate
models. These covariates were age (40–54 years, 55–64 years), sex, marital status, race/
ethnicity (non-Hispanic white, non-Hispanic black, Hispanic, other), education (<high
school, high school or equivalent, or >high school), annual household income (<$35,000 or
≥$35,000), smoking status (current, former, and never),17,18 leisure-time physical activity
(yes or no to the 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?”),19,20 estimated body mass index (BMI, calculated
from reported weight in kilograms divided by reported height in meters squared and
categorized as normal/underweight, BMI <25 kg/m2, overweight, BMI 25–<30 kg/m2, and
obese, BMI ≥30 kg/m2),21 having a regular healthcare provider (“Do you have one person
you think of as your personal doctor or health care provider?”),22 lack of medical care due to
cost (“Was there a time in the past 12 months when you needed to see a doctor but could not
because of cost?”),23 and self-reported history of chronic diseases (diabetes,24 heart disease,
heart attack,25,26 and stroke27). To control for a possible temporal trend and differences
across states, we also included variables for interview year and state of residence in the
model.
Statistical analysis
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We used chi-square statistics to test for differences in background characteristics and
HRQoL among people by severity of self-reported visual impairment. Adjusted odds ratios
(ORs) and 95% confidence intervals (CIs) from multiple logistic regression were used to
assess the association between severity of visual impairment and each HRQoL outcome. All
the models were based on analyzing the 101,979 respondents with complete information
about visual impairment, HRQoL outcomes, and the potential confounders. We excluded
24,296 (19.24%) respondents due to missing information; income contributed the most
missing values. We adjusted all analyses for the following potential confounders;
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demographic variables (age, sex, marital status, race/ethnicity, education, and household
income), chronic conditions (diabetes, heart disease, stroke, and heart attack), BMI, health
behaviors (physical activity and smoking), access to care (regular health care provider,
medical care cost as problem), year, insurance, and state of residence.
We analyzed these data using Stata version 12.0 (StataCorp LP, College Station, TX, USA)
survey procedures (svy commands) to account for the complex sampling design of the
BRFSS by weighting estimates for individual selection probabilities, nonresponse, and poststratification. Regression analyses were performed using the svy: logistic command.
Because some states used the Vision Module in more than 1 year during 2006 to 2010, we
adjusted the state-specific respondent sampling weights to represent an average annual
population for each state. This adjustment prevents over-representation of respondents in the
model. We considered p-values ≤0.05 statistically significant.
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Results

Author Manuscript

Among our study population, two-thirds (67.7%) were aged 40–54 years, 50.8% were
female, 9.9% were non-Hispanic black, and 9.7% were Hispanic (Table 1). Overall, 23.0%
of the study population reported a little difficulty seeing, while 16.8% reported moderate/
severe difficulty seeing. A higher percentage of those reporting moderate/severe visual
impairment compared to no visual impairment were female (55.6% vs 48.2%), unmarried
(36.4% vs 25.3%), non-Hispanic black (11.9% vs 9.3%), Hispanic (13.5% vs 8.8%), those
with less education (<high school, 15.6% vs 6.6%), those who were not working (40.7% vs
25.0%), and those with annual household incomes below $35,000 (44.3% vs 24.1%).
Moderate/severe self-reported visual impairment compared to no visual impairment was
consistently associated with greater prevalence of four comorbid chronic conditions
(diabetes, heart disease, heart attack and stroke). Moreover, compared to those with no
visual impairment, people with moderate/severe visual impairment reported more obesity
and current smoking, and less leisure-time physical activity. They also reported less access
to a regular health care provider, more medical care cost concerns, and less health insurance
coverage.
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Compared to those with no visual impairment, those with a little visual impairment reported
a similar, though less pronounced, pattern to those with moderate/severe visual impairment.
More younger persons, women, unmarried persons, non-Hispanic blacks, Hispanics, those
with less education, and those with lower household income reported a little difficulty
seeing. Those with a little visual impairment generally reported more chronic conditions,
especially diabetes and stroke; however, those reporting a little visual impairment did not
significantly differ from those with no visual impairment with respect to either heart disease
or heart attack. While those with little visual impairment did not significantly differ from
those with no difficulty seeing with respect to access to a regular health care provider, those
with a little visual impairment reported greater medical care cost issues and less insurance
coverage.
Across the six HRQoL measures, poorer outcomes were associated with increased severity
of visual impairment (Table 2). For example, 3.7% of people with no visual impairment
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reported life dissatisfaction compared to 13.3% of people with moderate/severe visual
impairment. Similarly, 19.3% of people with no visual impairment reported a disability
compared to 41.2% with moderate/severe visual impairment. In addition, 12.4% of those
with no visual impairment reported fair/poor health compared to 33.0% of people with
moderate/severe visual impairment. The prevalence of frequent physically unhealthy days,
frequent mentally unhealthy days, and frequent activity limitation days increased with
severity of visual impairment.
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After controlling for potentially confounding variables in our model, severity of selfreported visual impairment was still associated with poorer HRQoL outcomes among the six
measures we investigated (Table 3). Compared to people with no visual impairment, those
with moderate/severe visual impairment reported significantly greater odds of fair/poor
health (OR 2.01), life dissatisfaction (OR 2.06), and disability (OR 1.95). Those reporting
moderate/severe visual impairment, compared to those with no visual impairment, reported
greater odds of frequent physically unhealthy days (OR 1.69), frequent mentally unhealthy
days (OR 1.84), and frequent activity limitation days (OR 1.94; all p < 0.0001). Those
reporting a little visual impairment, likewise reported greater odds of fair/poor health (OR
1.45), life dissatisfaction (OR 1.35), and disability (OR 1.46) as well as greater odds of
frequent physically unhealthy days (OR 1.33), frequent mentally unhealthy days (OR 1.35)
and frequent activity limitation days (OR 1.38; all p < 0.0001).

Discussion

Author Manuscript

In this population-based survey of 22 US states, 16.8% of respondents aged 40–64 years
reported moderate/severe visual impairment, and 23.0% reported a little visual impairment.
Those with self-reported moderate/severe visual impairment were approximately twice as
likely as people with no visual impairment to indicate poorer HRQoL across the six
indicators employed in this study; fair/poor health, life dissatisfaction, disability, frequent
physically unhealthy days, frequent mentally unhealthy days, and frequent activity limitation
days. People aged 40–64 years reporting a little visual impairment were about 1.3–1.5 times
as likely to report poorer HRQoL outcomes using these six measures.
These findings are consistent with other investigations that have employed other measures of
quality of life to gauge the status of people with visual impairment and blindness,5–8,31,32 or
eye diseases.28–37 Patterns of decreased quality of life are reported among those who are
younger38–40 as well as those over 65 years, although most studies have addressed older
people. Elsewhere we have discussed the evolution of quality of life in vision research as
well as the contribution of the CDC HRQoL measures to characterize health outcomes.10
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In a population-based sample of Latinos aged 40 years and older in the Los Angeles Latino
Eye Study,41 visual acuity, bilateral, and unilateral visual function were measured, and
quality of life evaluated using the National Eye Institute Visual Function Questionnaire (NEI
VFQ-25). Vision-related dependency and poorer vision-related mental health were
associated with severity of visual impairment. Similarly, in a population-based survey of
Mexican-Americans aged 40 years and older,45 increased measured visual impairment was
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associated with declines across NEI VFQ-25 measures, particularly in physical tasks and in
the mental health scale.
In data from 44- and 45-year-olds from the 1958 British birth cohort study,38 a weak pattern
of increased anxiety and poorer general health occurred in those with greater visual
impairment.
Finally, a review of 29 studies addressed the psychosocial impact of visual impairment
among working-age adults.39 Among those studies, 20 of 52 outcome measures focused on
depression and mental health and three on quality of life. Findings regarding depression
were not consistent or conclusive, although poorer vision was generally associated with
poorer mental health.

Author Manuscript
Author Manuscript

In a companion paper, we examined these same HRQoL measures among people aged ≥65
years.10 There were differences (some expected and some not) between those aged 40–64
years and those aged ≥65 years; generally, the older the population, the higher the
prevalence of visual impairment. Here, slightly more people aged 40–64 years reported a
little difficulty seeing (23.0% vs 21.0%) and moderate/severe difficulty seeing (16.6% vs
15.3%) compared to those age ≥65 years. This finding was not expected. Moreover, the
younger cohort, especially those with moderate/severe visual impairment, reported higher
prevalences of life dissatisfaction (13.3% vs 8.4%) compared to older people. Younger
people with moderate/severe visual impairment also reported more frequent mentally
unhealthy days (21.7% vs 11.0%) compared to older people. Older people with little or
moderate/severe difficulty seeing reported higher prevalences of disability and fair/poor selfreported health. In our adjusted model, however, the odds of younger people and older
people with moderate/severe visual impairment experiencing poorer HRQoL did not differ
substantially across our six measures. These findings suggest important differences in
mental health concerns between age groups, differences that should inform tailored
approaches to address mental health among younger and older people with visual
impairment.
The purpose of the CDC HRQoL measures, to inform service needs and intervention
outcomes, helps to define particular implications of these findings, namely poorer outcomes
associated with increasing visual impairment. Moriarty and colleagues asserted “The
Healthy Days surveillance data are particularly useful for finding unmet health needs,
identifying disparities among demographic and socioeconomic subpopulations,
characterizing the symptom burden of disabilities and chronic diseases, and tracking
population patterns and trends.”42

Author Manuscript

HRQoL is subjective, and individuals may report better or worse results for many reasons.
Multiple pathways may contribute to overall poorer or better HRQoL. One pathway may
involve access to health care. Working-age people with visual impairment report difficulty
getting access to and failure to use eye care, citing cost or no reason to go as major reasons
for lack of care.43,44 People with visual impairment also report less access to general health
care and oral health care than people without visual impairment.45,46 In our sample, about
20% of working-age people with moderate/severe visual impairment did not have health
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insurance, compared to about 12% of those with no visual impairment. Moreover, over 25%
of those with moderate/severe visual impairment reported medical care cost as a concern
compared to 10% among those with no visual impairment.
Our findings draw attention to the role of chronic disease management among people with
visual impairment that may lead to poorer HRQoL. We show that among working-age
people with visual impairment, poorer HRQoL is associated with increased prevalence of
chronic conditions (stroke, heart disease, and diabetes) and poorer health behaviors
(increased smoking, decreased physical activity, and overweight and obesity). Chronic
disease management may prove to be an avenue for improved HRQoL among individuals
reporting visual impairment. Better understanding of the underlying modifiable factors and
innovative strategies to address them may improve health and HRQoL.
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The findings of this investigation are subject to several limitations. First, the findings are
population-based for the 22 states in the sample, but may not be representative of the entire
US population. Second, because BRFSS data are cross-sectional, we cannot tell whether
visual impairment preceded the reported HRQoL issues, whether these issues preceded
visual impairment, or whether both result from other potential confounding factors.
However, after controlling for major potentially confounding factors, the association
remained. Third, BRFSS data are self-reported and responses may be affected by recall bias,
social desirability, or other factors. The BRFSS vision questions represent perception of
visual function rather than objectively measured visual impairment. Furthermore, these
questions neither provide information regarding duration of visual impairment, nor do they
distinguish bilateral from unilateral visual impairment.
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In conclusion, poorer HRQoL among people aged 40–64 years is strongly associated with
severity of self-reported visual impairment. These findings suggest that research should
address the underlying causes of poorer HRQoL among people who report visual
impairment as well as potential interventions to improve both health and HRQoL.

Acknowledgments
Funding
This study was supported by the Centers for Disease Control and Prevention.

References

Author Manuscript

1. Langelaan M, de Boer MR, van Nispen RMA, et al. Impact of vision impairment on quality of life: a
comparison with quality of life in the general population with other chronic conditions. Ophthalmic
Epidemiol. 2007; 14:119–126. [PubMed: 17613846]
2. Mitchell J, Bradley C. Quality of life in age-related macular degeneration: a review of the literature.
Health and Quality of Life Outcomes. 2006; 4:7. [PubMed: 16457716]
3. Margolis MK, Coyne K, Kennedy-Marin T, et al. Vision-specific instruments for the assessment of
health-related quality of life and Margolis visual functioning: a literature review.
PharmacoEconomics. 2002; 20:791–812. [PubMed: 12236802]
4. Centers for Disease Control and Prevention. Measuring healthy days. Atlanta, GA: CDC; Nov. 2000

Ophthalmic Epidemiol. Author manuscript; available in PMC 2017 June 01.

Crews et al.

Page 9

Author Manuscript
Author Manuscript
Author Manuscript
Author Manuscript

5. Chia E-M, Wang JJ, Rochtchina E, et al. Impact of bilateral visual impairment on health-related
quality of life: the Blue Mountains Study. Invest Ophthalmol Vis Sci. 2004; 45:71–76. [PubMed:
14691156]
6. Chia E-M, Mitchell P, Ojaimi E, et al. Assessment of vision-related quality of life in an older
population subsample: the Blue Mountains Study. Ophthalmic Epidemiol. 2006; 13:371–377.
[PubMed: 17169850]
7. Lee PP, Spritzer K, Hays RD. The impact of blurred vision on functioning and well-being.
Ophthalmology. 1997; 104:390–396. [PubMed: 9082261]
8. Hirai FE, Tielsch JM, Klein BEK, et al. Ten-year change in vision-related quality of life in type 1
diabetes: Wisconsin Epidemiologic Study of Diabetic Retinopathy. Ophthalmology. 2011; 118:353–
358. [PubMed: 20884058]
9. Lee PP, Smith JP, Kingston RD. The relationship pf self-rated vision and hearing to functional states
and well-being among seniors 70 years and older. Am J Ophthalmol. 1999; 127:447–452. [PubMed:
10218698]
10. Crews JE, Chou C-F, Zhang X, et al. Health-related quality of life among people aged ≥65 years
with self-reported visual impairment: findings from the 2006–2010 Behavioral Risk Factor
Surveillance System. Ophthalmic Epidemiol. 2014; 21:287–296. [PubMed: 24955821]
11. Zack MM, Moriarty DG, Stroup DF, et al. Worsening trends of adult health-related quality of life
and self-rated health—United States, 1993–2001. Public Health Rep. 2004; 119:493–505.
[PubMed: 15313113]
12. Andresen EM, Catlin TK, Wyrwich KW, et al. Retest reliability of surveillance questions on health
related quality of life. J Epidemiol Community Health. 2003; 37:339–343. [PubMed: 12700216]
13. Dominick KL, Ahern FM, Gold CH, et al. Relationship of health-related quality of life to health
care utilization and mortality among older adults. Aging Clin Exp Res. 2002; 14:499–508.
[PubMed: 12674491]
14. Hennessy CH, Moriarty DG, Zack MM, et al. Measuring health-related quality of life for public
health surveillance. Public Health Rep. 1994; 109:665–672. [PubMed: 7938388]
15. Moriarty DG, Zack MM, Kobau R. The Centers for Disease Control and Prevention’s Healthy
Days Measures – Population tracking of perceived physical and mental health over time. Health
and Quality of Life Outcomes. 2003; 1:37. [PubMed: 14498988]
16. Brown DW, Balluz LS, Giles WH, et al. Diabetes mellitus and health-related quality of life among
older adults. Findings from the Behavioral Risk Factor Surveillance System (BRFSS). Diabetes
Res Clin Pract. 2004; 65:105–115. [PubMed: 15223222]
17. Strine TW, Okoro CA, Chapman DP, et al. Health related quality of life and health risk behaviors
among smokers. Am J Prev Med. 2005; 28:182–187. [PubMed: 15710274]
18. Wilson D, Parsons J, Wakefield M. The health-related quality-of-life of never smokers, ex-smokers
and light, moderate, and heavy smokers. Prevent Med. 1999; 29:139–144.
19. Vuillemin A, Boini S, Bertrais S, et al. Leisure time physical activity and health-related quality of
life. Prevent Med. 2005; 41:562–569.
20. Brown DW, Balluz LS, Heath GW, et al. Associations between recommended levels of physical
activity and health-related quality of life: findings from the 2001 Behavioral Risk Factor
Surveillance System (BRFSS) survey. Prevent Med. 2003; 37:520–528.
21. Fontaine KR, Barofsky I. Obesity and health-related quality of life. Obesity Rev. 2001; 2:173–182.
22. Domininck KL, Ahern FM, Gold CH, et al. Relationship of health-related quality of life to health
care utilization and mortality among older adults. Aging Clin Exp Res. 2002; 14:499–508.
[PubMed: 12674491]
23. Nuez M, Nuez E, Segur JM, Macule F, et al. Health-related quality of life and costs in patients with
osteoarthritis on waiting list for total knee replacement. Osteoarth Cart. 2007; 15:258–265.
24. Paschalides C, Wearden AJ, Dunkerley R, et al. The associations of anxiety, depression and
personal illness representation with glycaemic control and health-related quality of like in patients
with type 2 diabetes mellitus. J Psychosom Res. 2004; 57:557–564. [PubMed: 15596162]
25. Dempster M, Donnelly M. Measuring the health related quality of life of people with ischaemic
heart disease. Heart. 2000; 83:641–644. [PubMed: 10814620]

Ophthalmic Epidemiol. Author manuscript; available in PMC 2017 June 01.

Crews et al.

Page 10

Author Manuscript
Author Manuscript
Author Manuscript
Author Manuscript

26. Li C, Ford ES, Mokdad AH, et al. Clustering of cardiovascular disease risk factors and healthrelated quality of life among US adults. Value Health. 2008; 11:689–699. [PubMed: 18194400]
27. Tengs TO, Yu Michelle, Luistro E. Health-related quality of life after stroke: a comprehensive
review. Stroke. 2001; 32:964–972. [PubMed: 11283398]
28. McKean-Cowdin R, Varma R, Hays RD, et al. Longitudinal changes in visual acuity and health
related quality of life: the Los Angeles Eye Study. Ophthalmology. 2010; 117:1900–1907.
[PubMed: 20570364]
29. Li Y, Crews JE, Elam-Evans LD, et al. Visual impairment and health-related quality of life among
elderly adults with age-related eye diseases. Qual Life Res. 2010; 20:845–852. [PubMed:
21191655]
30. Cahill MT, Banks AD, Stinnett SS, et al. Vision-related quality of life in patients with bilateral
severe age-related macular degeneration. Ophthalmology. 2005; 112:152–158. [PubMed:
15629836]
31. Valeras JM, Rue M, Guyatt G, et al. The impact of the VF-14 index, a perceived visual function
measure, in the routine management of cataract patients. Qual Life Res. 2005; 14:1743–1753.
[PubMed: 16119185]
32. Nelson P, Aspinall P, Papasouliotis O, et al. Quality of life in glaucoma and its relationship with
visual function. J Glaucoma. 2003; 12:139–150. [PubMed: 12671469]
33. Wandell PE, Lundstrom M, Brorsson B, et al. Quality of life among patients with glaucoma in
Sweden. Acta Ophthalmol Scand. 1997; 75:584–588. [PubMed: 9469561]
34. Wilson MR, Coleman AL, Yu F, et al. Functional status and well-being in patients with glaucoma
as measured by the Medical Outcomes Study Short Form-36 Questionnaire. Ophthalmology. 1998;
105:2112–2116. [PubMed: 9818614]
35. Sherwood MB, Garcia-Siekavizza A, Meltzer MI, et al. Glaucoma’s impact on quality of life and
its relation to clinical indicators: a pilot study. Ophthalmology. 1998; 105:561–566. [PubMed:
9499791]
36. Scilley K, DeCarlo DK, Wells J, et al. Vision-specific health-related quality of life in age-related
maculopathy patients presenting for low vision services. Ophthalmic Epidemiol. 2004; 11:131–
146. [PubMed: 15255028]
37. Desai P, Reidy A, Minassian DC, et al. Gains from cataract surgery: visual function and quality of
life. Br J Ophthalmol. 1996; 80:868–873. [PubMed: 8976696]
38. Rahi JS, Cumberland PM, Peckham CS. Visual impairment and vision-related quality of life in
working-age adults. Ophthalmology. 2009; 116:270–274. [PubMed: 19091416]
39. Nyman SR, Gosney MA, Victor CR. Psychosocial impact of visual impairment in working aged
adults. Br J Ophthalmol. 2010; 94:1427–1431. [PubMed: 19850584]
40. Broman AT, Munoz B, Rodriguez J, et al. The impact of visual impairment and eye disease on
vision-related quality of life in a Mexican-American population. Invest Ophthalmol Vis Sci. 2002;
43:3393–3398. [PubMed: 12407148]
41. Varma R, Wu J, Chong K, et al. Impact of severity and bilaterality of visual impairment on healthrelated quality of life. Ophthalmology. 2006; 113:1846–1853. [PubMed: 16889831]
42. Moriarty DG, Zack MM, Kobau R. The Centers for Disease Control and Prevention’s healthy days
measures—population tracking of perceived physical and mental health over time. Health Qual
Life Outcomes. 2003; 1:37. [PubMed: 14498988]
43. Chou C-F, Sherrod CE, Zhang X, et al. Reasons for not seeking eye care among adults aged ≥40
years with moderate-to-severe visual impairment —21 states, 2006–2009. MMWR. 2011; 60:610–
613. [PubMed: 21597453]
44. Chou CF, Barker LE, Crews JE, et al. Disparities in eye care utilization among the United States
adults with visual impairment: findings from the Behavioral Risk Factor Surveillance System
2006–2009. Am J Ophthalmol. 2012; 154(6Suppl):S45–52. [PubMed: 23158223]
45. Spencer C, Frick K, Gower EW, et al. Disparities in access to medical care for individuals with
vision impairment. Ophthalmic Epidemiol. 2009; 16:281–288. [PubMed: 19874107]
46. Cupples ME, Hart PM, Johnston A, et al. Improving healthcare access for people with visual
impairment and blindness. BMJ. 2012 Jan 30.344:e542. [PubMed: 22290101]

Ophthalmic Epidemiol. Author manuscript; available in PMC 2017 June 01.

Author Manuscript

Author Manuscript

Author Manuscript
63,100
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3453

Stroke

Heart attack

31,169

Obese, ≦30

Current smoker

Smoking status
21,927

74,205

35,879

Overweight, 25–<30

Leisure-time physical activity

30,567

Normal, <25

Body mass index,

3572

Heart disease

kg/m2

61,204

Employed

63,951

>High school

Annual household income >$35,000

30,145

High school graduate

<High school

7789

3578

Educational level

5376

Other

10,353

Non-Hispanic black

Hispanic

81,942

Non-Hispanic white

Race/ethnicity

62,588

43,130

55–64

Female

58,849

40–54

Age group, years

n

20.8 (20.3–21.4)

74.8 (74.2–75.4)

30.5 (29.9–31.1)

38.0 (37.4–38.7)

31.5 (30.8–32.1)

3.9 (3.7–4.1)

2.6 (2.4–2.8)

4.1 (3.9–4.3)

10.3 (9.9–10.7)

71.6 (71.0–72.2)

71.3 (70.7–71.9)

64.8 (64.2–65.4)

26.8 (26.2–27.3)

8.4 (8.0–8.9)

4.5 (4.2–4.8)

9.7 (9.2–10.2)

9.9 (9.5–10.2)

75.9 (75.3–76.5)

71.7 (71.2–72.3)

50.8 (50.1–51.5)

32.3 (31.7–32.8)

67.7 (67.2–68.3)

Total % (95% CI)

18.3 (17.7–19.0)

77.7 (76.9–78.4)

29.1 (28.3–29.9)

38.9 (38.0–39.8)

32.0 (31.1–32.8)

3.1 (2.9–3.4)

1.8 (1.6–2.0)

3.3 (3.1–3.6)

8.7 (8.3–9.2)

75.0 (74.3–75.8)

75.9 (75.1–76.6)

68.4 (67.6–69.2)

25.0 (24.3–25.7)

6.6 (6.1–7.1)

4.6 (4.2–5.0)

8.8 (8.2–9.5)

9.3 (8.8–9.7)

77.4 (76.6–78.2)

74.7 (73.9–75.3)

48.2 (47.3–49.1)

32.9 (32.2–33.7)

67.1 (66.3–67.8)

No difficulty seeing % (95% CI)

20.8 (19.7–21.9)

74.7 (73.7–75.7)

31.7 (30.5–32.9)

36.8 (35.5–38.1)

31.5 (30.3–32.7)

3.7 (3.4–4.2)

2.6 (2.2–3.0)

3.9 (3.5–4.4)

10.8 (10.1–11.6)

71.5 (70.4–72.6)

70.6 (69.4–71.7)

64.5 (63.3–65.7)

27.5 (26.4–28.6)

8.0 (7.4–8.8)

4.1 (3.7–4.6)

9.4 (8.5–10.3)

10.1 (9.4–10.8)

76.4 (75.2–77.5)

70.1 (69.0–71.2)

54.1 (52.8–55.4)

30.4 (29.4–31.5)

69.6 (68.5–70.6)

A little difficulty seeing % (95%
CI)

30.1 (28.6–31.5)

64.7 (63.2–66.2)

33.8 (32.2–35.3)

36.6 (35.1–38.2)

29.6 (28.1–31.1)

6.8 (6.2–7.5)

5.3 (4.5–6.2)

6.8 (6.2–7.4)

15.2 (13.9–16.5)

59.3 (57.8–60.9)

55.7 (54.1–57.3)

52.2 (50.6–53.7)

32.3 (30.9–33.7)

15.6 (14.2–17.0)

4.5 (3.9–5.3)

13.5 (12.3–14.8)

11.9 (11.0–12.8)

70.1 (68.6–71.6)

63.6 (62.1–65.1)

55.6 (54.0–57.2)

32.3 (30.9–33.7)

67.7 (66.3–69.1)

Moderate/severe difficulty seeing %
(95% CI)

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

0.002

p-valueb

Characteristics of study sample aged 40–64 years by visual impairment status in 22 Statesa, Behavioral Risk Factor Surveillance System (BRFSS), 2006–
2010, United States.
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14,213
88,819

Health insurance coverage

86.5 (86.0–86.9)

13.8 (13.4–14.3)

85.4 (84.9–85.9)

51.8 (51.1–52.4)

27.4 (26.8–28.0)

88.1 (87.5–88.7)

10.2 (9.7–10.7)

86.0 (85.2–86.6)

54.5 (53.6–55.4)

27.2 (26.4–28.0)

86.4 (85.4–87.3)

14.7 (13.8–15.7)

85.2 (84.2–86.2)

51.8 (50.5–53.1)

27.4 (26.3–28.6)

A little difficulty seeing % (95%
CI)

80.7 (79.5–81.9)

25.7 (24.2–27.1)

83.8 (82.7–84.9)

42.0 (40.5–43.6)

27.9 (26.5–29.4)

Moderate/severe difficulty seeing %
(95% CI)

<0.001

<0.001

0.001

p-valueb

CI, confidence interval.

P value is from chi-square test of the null hypothesis for equality of covariate levels across the levels of visual impairment.

b

The 22 states using the BRFSS vision module at least once in the years 2006–2010 include Alabama, Arizona, Arkansas, Colorado, Connecticut, Florida, Georgia, Indiana, Iowa, Kansas, Maryland,
Massachusetts, Missouri, Nebraska, New Mexico, New York, North Carolina, Ohio, Tennessee, Texas, West Virginia, and Wyoming.

88,916

Medical care cost issues

51,579

Never smoker

Regular health care provider

28,160

Former smoker

Author Manuscript

a

Author Manuscript
No difficulty seeing % (95% CI)

Author Manuscript

Total % (95% CI)

Author Manuscript

n
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9571

12,386

14,196

19,182

27,991

6915

n

8.2 (7.9–8.6)

11.0 (10.6–11.4)

12.4 (12.0–12.8)

17.1 (16.6–17.6)

24.8 (24.3–25.4)

5.8 (5.6–6.1)

Total % (95% CI)

5.5 (5.2–5.9)

7.7 (7.3–8.2)

9.2 (8.7–9.7)

12.4 (11.8–13.0)

19.3 (18.6–19.9)

3.7 (3.5–4.0)

No difficulty seeing % (95% CI)

8.5 (7.9–9.1)

11.7 (11.0–12.4)

12.7 (12.0–13.5)

17.8 (16.9–18.7)

27.4 (26.2–28.5)

6.0 (5.6–6.5)

Little difficulty seeing % (95%
CI)

17.8 (16.6–19.1)

21.7 (20.4–23.1)

23.7 (22.4–25.1)

33.0 (31.4–34.5)

41.2 (39.7–42.8)

13.3 (12.3–14.3)

Moderate/severe difficulty seeing
% (95% CI)

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

p-valueb

CI, confidence interval.

Chi-square test of the null hypothesis for equality of covariate levels across the levels of visual impairment.

b

The 22 states using the BRFSS vision module at least once in the years 2006–2010 include Alabama, Arizona, Arkansas, Colorado, Connecticut, Florida, Georgia, Indiana, Iowa, Kansas, Maryland,
Massachusetts, Missouri, Nebraska, New Mexico, New York, North Carolina, Ohio, Tennessee, Texas, West Virginia, and Wyoming.

a

14–30 days

Activity limitation days

14–30 days

Mental unhealthy days

14–30 days

Physical unhealthy days

Fair/poor

Self-reported health

Yes

Disability

Yes

Life dissatisfaction

Health-related quality of life measure

Unadjusted health-related quality of life among those aged 40–64 years by visual impairment status in 22 Statesa, Behavioral Risk Factor Surveillance
System (BRFSS), 2006–2010, United States.
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3.28b (2.79–3.87)

2.88b (2.53–3.28)

Moderate/severe difficulty seeing

1 (reference)
1.35b (1.18–1.55)
2.06b (1.80–2.35)

1 (reference)
1.45b (1.31–1.61)
2.01b (1.82–2.23)

No difficulty seeing

A little difficulty seeing

Moderate/severe difficulty seeing

1.95b (1.80–2.13)

1.46b (1.35–1.58)

1 (reference)

2.94b (2.72–3.18)

1.58b (1.47–1.70)

1 (reference)

OR (95% CI)

Disability

1.69b (1.52–1.88)

1.33b (1.20–1.48)

1 (reference)

2.47b (2.14–2.84)

1.29b (1.13–1.46)

1 (reference)

OR (95% CI)

Physically unhealthy days

1.84b (1.66–2.05)

1.35b (1.22–1.50)

1 (reference)

2.77b (2.43–3.16)

1.45b (1.29–1.63)

1 (reference)

OR (95% CI)

Mentally unhealthy days

1.94b (1.71–2.20)

1.38b (1.22–1.57)

1 (reference)

3.30b (2.81–3.86)

1.60b (1.35–1.90)

1 (reference)

OR (95% CI)

Activity limitation days

p < 0.001.

CI, confidence interval; OR, odds ratio.

The adjusted model is adjusted for age, sex, marital status, race/ethnicity, education, annual household income, smoking status, leisure-time physical activity, body mass index, regular health care provider,
medical care cost issues, health insurance coverage, self-reported history of chronic diseases (diabetes, heart disease, heart attack, and stroke), year, state.

c

b

The 22 states using the BRFSS vision module at least once in the years 2006–2010 include Alabama, Arizona, Arkansas, Colorado, Connecticut, Florida, Georgia, Indiana, Iowa, Kansas, Maryland,
Massachusetts, Missouri, Nebraska, New Mexico, New York, North Carolina, Ohio, Tennessee, Texas, West Virginia, and Wyoming.

a

1.59b (1.37–1.85)

1.32b (1.17–1.49)

Adjusted modelc

1 (reference)

1 (reference)

OR (95% CI)

A little difficulty seeing

OR (95% CI)

Life dissatisfaction

No difficulty seeing

Unadjusted model

Visual impairment status

Fair/poor health

Health-related quality of life among those aged 40–64 years in 22 Statesa, Behavioral Risk Factor Surveillance System, 2006–2010, United States.
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