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Abstract
Purpose—To examine the association between self-rated vision and distance visual acuity by
race and other factors.

Design—Cross-sectional analysis within a longitudinal, population-based cohort study.

Participants and Controls—Two thousand five hundred and twenty individuals, aged 65 to
84, including 666 Black participants and 1854 White participants.

Methods—All participants reported their self-rated vision score. Binocular distance visual acuity
was assessed. Based on the level of visual acuity and the self-reported vision score, participants
were placed into concordant and discrepant groups.

Main Outcome Measures—Multinomial logistic regression models were used to examine the
characteristics associated with concordant and discrepant groups.

Results—Black participants were more likely to be represented in the discordant group that
reported good vision but had acuity worse than 20/40. In the multivariate analysis, a per year
decrement in years of education received increased the odds of being in both discrepant groups,
one that reported good vision but had a visual acuity worse than 20/40 (odds ratio, 1.21;
P<0.0001) and the other discrepant group that reported bad vision but had a visual acuity of 20/40
or better (odds ratio, 1.04; P<0.0001). A per year decrement in years of education received also
appeared to explain the excess risk of Black race in the discrepant group that reported good vision
but had a visual acuity worse than 20/40.

Conclusions—Given the socioeconomically driven discrepancies in self-reported vision status,
self-reported vision status should be used cautiously in surveillance surveys especially when
assessing vision inequalities between socioeconomic groups.
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Self-reported health data are widely used as an inexpensive measure of objective health
status. However, self-reported measurements of health are not complete surrogates of
objective health status.1 Rather, self-reported measurements may vary systematically with
non-physiological factors even among persons with similar physiological impairment.
Defining these characteristics is essential in determining the appropriate use of self-report
data as a screening tool, in both clinical and research settings, and in national surveillance.

For example, racial differences in self-reported health have been observed in several patient
populations.2–8 These racial differences persist among patients with similar physical
impairment and after controlling for other factors.4–7 One hypothesis for these differences is
that older Black adults are more pessimistic about health than their White counterparts, and
therefore tend to evaluate health more negatively, even when their health status is similar.8
One interpretation of this finding is that self-reported health data may provide information
with regard to health status and non-physiological factors, such as race and ethnicity, as
opposed to serving as a direct measurement of health status alone. To our knowledge,
“health pessimism” as it relates to vision has not been well described.

Further, the correlation between self-rated vision and objective measurements of vision is
not well understood. Visual impairment is complex and dynamic. The potential for non-
physiological factors to influence the accuracy of self-rated vision is great. Yet, self-rated
vision is used on a number of national surveillance surveys often as a direct measure of
vision status.9 Ultimately, this may lead to a mischaracterization of disparities in visual
disability among different socioeconomic groups if there are differences in self-rated vision
that are not correlated as well with an objective measure.

The goal of this study is to examine the association between self-rated vision and objective
measurements of vision by race and other factors. We hypothesize that a racial discrepancy
exists in the association between self-rated vision and objective measurements of vision, and
that this discrepancy exists because, as is the tendency with self-reported health, Blacks will
rate their vision lower although they may have similar levels of objectively measured visual
impairment as compared to Whites in their similar cohort.

Methods
Subjects

The study sample consisted of 2520 individuals enrolled in the Salisbury Eye Evaluation
(SEE) Study. The Johns Hopkins Institutional Review Board approved all protocols. Data
collection began in 1993. All subjects gave written informed consent before participation. A
detailed description of the sampling procedure has been described previously.10,11 Briefly,
the sample was selected from the Health Care Financing Administration (HCFA) Medicare
eligibility list and included only individuals between 65 and 84 years of age as of July 1,
1993 living in the Salisbury, MD metropolitan area. This sample included 100% of
identified African American residents and a random age-stratified sample of 58% of
identified white residents. No other ethnic groups were on the list. To be eligible for the
study, the participant had to be able to travel to the clinic for vision tests and score greater
than a 17 on the Mini-Mental Status Exam (MMSE).12 Eligible participants participated in a
2-hour in-home interview followed by a 4- to 5- hour clinic examination. Of those who were
eligible, 65% participated. Details on the differences between participants and refusals has
been described elsewhere.11

Self-Reported Health, Self-Rated Vision, and Baseline Variables
During the home interview, participants were asked how they would rate their current vision
with glasses on, if they wore glasses, on a scale of 0=blindness to 10=excellent vision. The
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MMSE was also administered, as well as a standardized home questionnaire which included
sections on years of education received, self-reported health status, self-reported vision
function (Activities of Daily Vision Scale), and medical history including co-morbidities,
food frequency, use of alcohol, and cigarette smoking.

To assess self-reported health status, participants were asked to rate their health as excellent,
very good, good, fair, or poor. Co-morbidities included physician-diagnosed arthritis, broken
hip, cardiovascular disease, hypertension, diabetes, emphysema, asthma, Parkinson’s
disease, cancer, and stroke. Depression was assessed with the depression scale of the
General Health Questionnaire as part of the clinical examination.

The clinical examination included self- reported measures of function assessed using the
Activities of Daily Living (ADL) and Instrumental Activities of Daily Living (IADL) scales.
It also included performance-based measures of function, risk factors questionnaires,
questions on balance and falls, blood extraction for diabetic testing and levels of various
micro nutrients, assessment of medical conditions, other than visual problems, that could
affect function, an ophthalmologic exam, ocular photographs, dry eye testing, and visual
function testing.

Visual Acuity
Detailed descriptions of the vision tests have been published elsewhere.10 Trained
technicians using strict forced-choice testing procedures administered all vision tests.

Distance visual acuity was tested using the Early Treatment Diabetic Retinopathy Study
(ETDRS) charts.13 The acuity charts were trans-illuminated with a light box (The
Lighthouse New York, NY) that maintains chart luminance at 130 cd/m2. Acuity was
measured monocularly and binocularly, with habitual refractive correction and best
correction after subjective refraction. Visual acuity was scored as the total number of letters
read correctly and converted to log10 minimum angle resolution (logMAR).14 Participants
who failed to read any letters were arbitrarily assigned an acuity of 1.7 logMAR (20/1000).

Data Analysis
Based on the level of visual acuity and the self reported vision score, we created one
concordant and two discordant groups as follows: 1) Concordant group: those with visual
acuity 20/40 or better who graded their vision as 8 or more, and those with visual acuity
worse than 20/40 who graded their vision as 7 or less; 2) Discordant group 1: those with
visual acuity worse than 20/40 who graded their vision as 8 or more (impaired visual acuity
reporting good vision); and 3) Discordant group 2: those with vision 20/40 or better who
graded their vision as 7 or less (good visual acuity reporting impaired vision),.

Our hypothesis concerned racial differences, so we present baseline characteristics of the
cohort by race; logistic regression models were used to test for age and gender adjusted
significant differences between Blacks and Whites. Race specific Spearman correlation
coefficient and corresponding 95% Confidence Intervals (CI) were calculated to estimate the
strength of the association between the self-reported vision score and presenting binocular
visual acuity.

We then modeled all relevant characteristics for the outcomes of being in the discordant
groups. Age-adjusted multinomial logistic regression models were used. Odds ratios and
95% CI are presented using the concordant group as the reference category. The likelihood
ratio test was used to test for significance of the global effect of individual covariates on the
model. The multivariate model was built using a backward elimination strategy: we started
with a model including all the variables that were significant at 0.15 level in the age –

El-Gasim et al. Page 3

Ophthalmology. Author manuscript; available in PMC 2013 January 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



adjusted analysis. Among variables whose p-value was greater than 0.05, we removed from
the model the one that had the highest p-value. We proceeded iteratively until all variables
in the model had associated p-values of 0.05 or less.

Results
Among the SEE participants, Black participants were significantly more likely to be female
and to have significantly less years of education (Table 1). White participants had an
average of 11.8 years of education while Black participants had an average of 9.4 years of
education, and less than 10% graduated from High School. Black and White participants did
not significantly differ in age.

A significantly greater percentage of Black participants reported depressive symptoms and
reported needing help with ADL and IADL when compared to White participants. Black
participants were also significantly more likely to rate their health status as fair or poor and
less likely to rate their health status as excellent, very good, or good. However, Black
participants reported having significantly less co-morbidities than White participants. In
fact, given a similar number of co-morbidities, a larger percentage of Black participants
rated their health status as fair or poor when compared to White participants except when
comparing participants with the highest number of co-morbidities (>5) (Figure 1).

Black participants had significantly worse presenting visual acuity than White participants.
Black participants had a mean presenting visual acuity of 0.07 logMAR (SD=of 0.26), while
White participants had a mean presenting visual acuity of 0.02 logMAR (SD=0.19).
However, Black and White participants did not significantly differ in how they rated their
vision. Both Black and White participants had a mean self-rated vision score of 7.7 out of
10. The correlation between self-reported vision score and visual acuity was significantly
stronger for White participants than it was for Black participants. The Spearman correlation
coefficient was −0.29 for White participants (95% CI= −0.24 to −0.33) and −0.20 for Black
participants (95% CI= −0.12 to −0.27).

Simple age-adjusted associations between these characteristics and discrepancies between
self-reported visual status and visual acuity were examined by comparison with those who
were concordant (Table 2). Older age and a per year decrement in years of education
received were associated with increased odds of being in both discrepant groups compared
to the concordant group. Being female, having symptoms of depression, having a per unit
increase in number of co-morbidities, or needing help with IADL were associated with
increased odds of being in the discrepant group that reported bad vision but had a visual
acuity of 20/40 or better. Being Black increased the odds more than two fold of being in the
discrepant group that reported good vision but had a visual acuity worse than 20/40.

Multivariate analysis, controlling for all significant characteristics associated with
discrepancies, were examined by comparison with those who were concordant (Table 3).
Again, older age and a per year decrement in years of education received was associated
with increased odds of being in both discrepant groups compared to the concordant group.
Being female, having a per unit increase in number of co-morbidities, or needing help with
IADL were still associated with increased odds of being in the discrepant group that
reported bad vision but had a visual acuity of 20/40 or better. There was no longer a
statistically significant association between having symptoms of depression and being in
either discrepant group when compared to the concordant group. Also, there was no longer a
statistically significant association between race and being in the discrepant group that
reported good vision despite a visual acuity of 20/40 or worse.. An interaction between race
and education was explored and no statistically significant interaction was found.
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A sensitivity test was performed by alternatively defining good vision as a vision grade of 6
or higher. The results were unchanged (data not shown).

Discussion
We had hypothesized that the construct of health pessimism, more prevalent in Blacks,
would apply to self-rated vision when compared to standard measure of distance acuity.
That is, given a similar level of visual impairment, Black participants would be more likely
to rate their vision poorer than would the White participants. However, if anything, Black
participants exhibited “vision optimism” rather than health pessimism. Although Black
participants had worse mean presenting visual acuity than White participants, the mean self-
rated vision grade for the two groups was the same. Further analysis demonstrated that the
correlation between presenting visual acuity and self reported vision was significantly
weaker among Black participants as compared to their White counterparts. However, in the
multivariate analysis, less education appeared to attenuate the association between race and
vision optimism. While Black participants were 65% more likely than White participants to
be in the vision optimism group, the association was no longer significant once education
was included in the model.

In part the attenuation may reflect the strong association between Black race and lower
levels of education in this age group, which left few blacks in the group with higher
education. However, clearly education is also an important predictor of being in either
discrepant group. It is possible that whites with low education tend to be in the group who
are vision pessimistic, and blacks with low education in the group with vision optimism. We
tested for an interaction, recognizing we were underpowered, and did not find evidence of
an interaction. This finding deserves further attention.

It is unlikely that education is the sole explanation for vision optimism among Black
participants. If it were, we would have expected that Black participants would be over
represented in both groups that were discrepant in the concordance of visual acuity and self-
rated vision, as were those with low numbers of years of education. That Black participants
were largely over represented only in the group that was vision optimistic could mean that
other factors besides education may also be important in the vision optimism of Black
participants.

It is not entirely clear why receiving less education would make an individual more likely to
be generally discrepant in the concordance of self-reported vision status and visual acuity. It
has been previously reported that the repercussions of health problems on self-rated health
are worse in those who are more highly educated.18 Previous studies have also demonstrated
that the expectations regarding health and quality of life were higher for those who have
received more education and those with higher expectations about their quality of life were
more frequently dissatisfied.19, 20 Similarly, one hypothesis to explain our findings is that
the expectations for having good vision also increase with level of education. Those who
have received less education have lower expectations regarding their vision, are more easily
satisfied, and therefore are more likely to be vision optimistic. This, however, does not
explain why those with less education are also more likely to be in the discrepant group that
reports bad vision while having good visual acuity. Instead, it is known that in the most
general sense, self-reported measurements can be seen as reflecting an individual’s objective
health status as well as that individual’s health knowledge, attitudes, and beliefs.21

Education influences an individual’s health knowledge and more highly educated
individuals are more aware of their health or vision problems in terms of current limitations
and future risk.18 Therefore, a greater understanding of their own objective vision status
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may in part explain why those with more education are more likely to be in the group
concordant for self reported and objectively measured vision and vice versa.

This finding of education and race and discordant groups deserves further attention,
especially to understand why less years of education make individuals more likely to be
generally discrepant in the concordance of self reported vision status and visual acuity. At
present, it is not possible to determine in which discrepant group those with less education
will fall.

In the SEE population, as in other population studies, we found evidence of differences in
general rating of health. Black participants were more likely than White participants to rate
their health as fair or poor rather than good, very good, or excellent. This was true even
though White participants had significantly more co-morbidities. In fact, given a similar
number of co-morbidities, a larger percentage of Black participants rated their health status
as fair or poor except when comparing participants with the highest number of co-
morbidities (>5). This observation is consistent with previous literature and other patient
populations, and supports the finding of racial differences in health pessimism.2–8 In part,
this finding may reflect under ascertainment of co-morbid conditions in the Black
population, which while formally undiagnosed, would still manifest as symptoms and result
in rating of poor health. Additionally, a larger percentage of Black participants reported
symptoms of depression and needed help with ADLs and IADLs. These factors may
contribute to why Black participants were found to be health pessimistic. Nonetheless,
health pessimism is a significant finding, as prospective studies have found that, given
similar objective health status, those who rate their health as poor have worse health in the
future and have a significant increase in the risk of death.15–17

We chose to measure distance acuity for this study, because that is the measure most often
used to assess eye health in populations. A potential limitation of the current study is that we
did not assess near vision, which may well be associated with self-rated vision and therefore
also explain some of the discrepancy between self-rated vision and distance visual acuity.
Since near vision was not assessed, further study is warranted. Also, our study population
did not include the “oldest” old, those over age 84 and can be generalized only to those from
65 to 84 years of age.

In conclusion, there is strong evidence of socioeconomic differences, racial and educational
in particular, that effect the utility of using self-rating of vision as a proxy for measuring
distance visual acuity. Black participants were vision optimistic when asked to rate their
vision status, and this was in part explained by a lower mean years of education received
among Black participants. Furthermore, a per year decrement in years of education received
was associated with increased odds of being generally discrepant in the concordance of self-
reported vision status and visual acuity. Given the socioeconomically driven discrepancies
in self-reported vision status, self-reported vision status should be used cautiously in
surveillance surveys especially when assessing vision inequalities between socioeconomic
groups.
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Figure 1. Percentage of Participants who rated their Health Status as Fair or Poor by Number of
Co-morbidities and Race
For each co-morbidity level and each race, the proportion who reported fair to poor heath is
presented, 95% confidence intervals around this proportion were estimated.
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Table 1

Baseline Characteristics of Participants by Race

Baseline Characteristics
Whites
N=1854

Blacks
N=666 p-value

Demographics

 Age in years (mean(sd)) 73.6 (5.1) 73.3 (5.1) 0.19

 % Female 56.4 61.9 0.011*

 Years of education (mean(sd)) 11.8 (3.1) 9.4 (3.6) <0.001**

Health Status

 % Excellent 12.4 5.4

 % Very good 27.1 18.9

 % Good 36.7 33.1 <0.001**

 % Fair 20.6 37.9

 % Poor 3.1 4.7

 Number of co-morbidities (mean(sd)) 2.4 (1.6) 2.3 (1.5) 0.04**

 % With depression symptoms 8.4 12.4 0.002**

 % Need help with ADL 2.7 6.9 <0.001**

 % Need help with IADL 11.0 15.8 <0.001**

Vision status

 Self Report of Vision [grade 0–10] (mean(sd)) 7.7 (1.9) 7.7 (2.2) 0.48**

 Presenting binocular visual acuity Mean LogMAR (sd) 0.02 (0.19) 0.07 (0.26) <0.001**

*
Age adjusted;

**
Age and gender adjusted. sd = standard deviation. ADL=activities of daily living. IADL=instrumental activities of daily living. LogMAR =

logarithm of the minimum angle of resolution.

The baseline characteristics of the races were compared using logistic models with race as the dependent variable, and each of the baseline
characteristics as the independent variables. The Wald test was used to determine the level of significance adjusting for age alone or age and gender
where specified.

Ophthalmology. Author manuscript; available in PMC 2013 January 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

El-Gasim et al. Page 10

Table 2

Characteristics Associated with Discrepancies in the Concordance of Self-Reported Vision Status and Visual
Acuity (Age adjusted)

Characteristics
Age adjusted OR (95% CI)

p-valueReport Good Vision & VA worse
than 20/40*

Report Bad Vision & VA 20/40 or
better*

Age (per year increment) 1.11 (1.05,1.17) 1.04 (1.03,1.06) <0.0001

Blacks/Whites 2.53 (1.37,4.69) 1.11 (0.93,1.38) 0.008

Females/Males 1.14 (0.61,2.13) 1.24 (1.04,1.48) 0.05

With depression symptoms 1.15 (0.40,3.31) 1.53 (1.15,2.03) 0.014

Number of co-morbidities (per unit increment) 1.09 (0.90,1.31) 1.15 (1.09,2.22) <0.0001

Need help with IADL 0.88 (0.34,2.32) 1.59 (1.23,2.06) <0.002

Years of education (per year decrement) 1.22 (1.12,1.33) 1.04 (1.02,1.08) <0.0001

*
Reference category: Report good vision: vision grades 8–10. OR=odds ratio. CI=confidence interval. IADL=instrumental activities of daily living.

The p-values presented are part of the type III analysis and correspond to the global effect of individual covariates in the multinomial logistic
regression model.
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Table 3

Characteristics Associated with Discrepancies in the Concordance of Self-Reported Vision Status and Visual
Acuity (Multivariate analysis)

Characteristics
Multivariate analysis OR (95% CI)

p-valueReport Good Vision & VA worse
than 20/40*

Report Bad Vision & VA 20/40 or
better*

Age (per year increment) 1.10 (1.04,1.17) 1.03 (1.02,1.05) <0.0001

Blacks/Whites 1.65 (0.85, 3.20) 1.05 (0.85,1.29) 0.33

Females/Males 1.20 (0.64,2.26) 1.24 (1.04,1.48) 0.05

Number of co-morbidities (per unit
increment)

1.10 (0.90,1.34) 1.14 (1.07,1.20) <0.0001

Need help with IADL 0.60 (0.22, 1.62) 1.32 (1.02, 1.63) 0.05

Years of education (per year decrement) 1.21 (1.10,1.32) 1.04 (1.01,1.06) <0.0001

*
Reference category: Report good vision: vision grades 8–10. OR=odds ratio. CI=confidence interval. IADL=instrumental activities of daily living.

The p-values presented are part of the type III analysis and correspond to the global effect of individual covariates in the multinomial logistic
regression model.
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