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ORIGINAL REPORTS: HEALTH DISPARITIES

DISTANCE VISUAL ACUITY IMPAIRMENT AND SURVIVAL IN AFRICAN AMERICANS AND

NON-HISPANIC WHITES

Background: Regional studies conducted in
the United States have shown associations be-
tween visual impairment and shorter survival
in non-Hispanic Whites.

Objective: To examine associations between
visual impairment and mortality in a nationally
representative sample of African Americans
and non-Hispanic Whites residing in the Unit-
ed States.

Design: Mortality linkage with participants
from the 1974–1975 National Health and Nu-
trition Examination Augmentation Survey was
performed by the National Center for Health
Statistics in 1992.

Subjects: Complete data were available on
245 African Americans and 2571 non-Hispan-
ic Whites.

Methods: Uncorrected binocular distance vi-
sual acuity was assessed using Sloan letter
charts. Usual-corrected visual acuity was then
obtained with participants wearing glasses or
contact lenses, if any. Analytical methods in-
cluded Cox regression models with adjustment
for sample weights and design effects as well
as age, gender, smoking status, and self-rated
health.

Results: Multivariate survival analyses found a
significant interaction between race and visual
impairment status; consequently, race-specific
analyses were performed. There were no sig-
nificant associations between uncorrected bin-
ocular visual acuity impairment (20/50 or
worse) and all-cause mortality or cancer mor-
tality. There was no significant association be-
tween impaired uncorrected acuity and car-
diovascular disease mortality in African Amer-
icans (Hazard Ratio50.67, 95% CI: 0.35–
1.26), but this association was significant in
non-Hispanic Whites (Hazard Ratio51.21,
95% CI: 1.01–1.45). In multivariate models,
within race groups, impaired usual-corrected
visual acuity was not associated with an in-
creased risk of all-cause mortality or mortality
due to cancer or cardiovascular disease.

Conclusions: Uncorrected and usual-correct-
ed binocular distance visual impairment is not
associated with all-cause mortality or cancer
mortality. Cardiovascular disease mortality risk
may be slightly higher in non-Hispanic Whites
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INTRODUCTION

In several regional surveys conduct-
ed in the United States, associations be-
tween some eye diseases, impaired visual
acuity, and an increased risk of mortality
have been reported.1–7 These regional
studies were completed among patients
with diabetes,1,4,7 were comprised exclu-
sively of non-Hispanic White partici-
pants,1–3,5,7 or did not report analyses
stratified by race or ethnicity.6 Further-
more, an analysis of visual impairment
and survival rates has never been com-
pleted in a nationally representative
sample of non-Hispanic Whites and
Blacks residing in the United States.
The purpose of this study was to ex-
amine the association of uncorrected
binocular distance visual acuity impair-

with uncorrected visual acuity impairment.
(Ethn Dis. 2003;13:485–491)
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ment and survival in adults age 25 years
and older using data from the 1974–
1975 National Health and Nutrition
Examination Augmentation Survey I
(NHANES I Augmentation Survey).

METHODS

Study Population and Design
The NHANES I Augmentation Sur-

vey was conducted by the National
Center for Health Statistics in 1974–
1975. A complex sample survey design
was used to obtain a nationally repre-
sentative sample of the civilian non-in-
stitutionalized population of the conti-
nental United States. Informed consent
was obtained from all participants.8,9

Data collection took place in 2 phas-
es. First, participants were administered
a household interview. Next, partici-
pants who completed the household in-
terview were scheduled to receive a
comprehensive physical examination at
centrally located examination trailers
where visual acuity was tested. Overall
rates for completing the household in-
terview and the physical examination
were 75% for African Americans and
70% for non-Hispanic Whites.

Race was classified by the interview-
er as ‘‘White,’’ ‘‘Black,’’ or ‘‘other’’ and
participants were asked to identify their
country of origin. Those classified as
‘‘other,’’ as well as those who self-iden-
tified as being of Hispanic origin, were
excluded from the present analyses. Af-
ter these exclusions, visual acuity data
were available on 245 African Ameri-
cans and 2571 non-Hispanic Whites
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An analysis of visual

impairment and survival

rates has never been

completed in a nationally

representative sample of

non-Hispanic Whites and

Blacks residing in the

United States.

Fig 1. Race-specific cardiovascular mortality among participants with and without
uncorrected visual acuity impairment

who were 25 years of age and older at
the time of the survey.

Measurement and Definition of
Visual Impairment

Two Sloan letter charts, presented at
a distance of 20 feet from participants,
were used to assess binocular distance
acuity.10 Participants wearing corrective
lenses were instructed to remove them
prior to testing, and those who brought
glasses or contact lenses to the exami-
nation were re-tested while wearing
their corrective lenses.

Direct and background lighting was
carefully controlled in the examination
trailers where visual acuity testing took
place. Overall, binocular impairment
was defined as 20/50 or worse. Visual
acuity below this level represents mini-

mal impairment and the binocular vi-
sual acuity criteria for obtaining a pas-
senger car driver’s license is generally 20/
40 or better in the United States.11 Re-
sults from the data, for subjects tested
while wearing corrective lenses, were
used to categorize an individual’s usual-
corrected visual impairment status. Un-
corrected results were used to categorize
subjects who forgot to bring their eye-
wear to the examination or who report-
ed that they did not wear corrective
lenses.

Mortality
Participants were tracked in 1982–

1984, 1986, 1987, and in 1992 using a
combination of methods: 1) last known
telephone number and address; 2) proxy
interviews with relatives; 3) hospital and
nursing home records; 4) death certifi-
cates retrieved through state vital statis-
tics offices; 5) linkage with national tele-
phone listings; 6) the Health Care Fi-
nancing Administration enrollment file;
and 7) the National Death Index.12 In-
formation on an individual’s survival
status and cause-of-death was available
for 89% of the participants who under-
went vision testing during 1974–1975.
Underlying cause-of-death was coded
using the International Classification of
Diseases Ninth Revision (ICD-9).13

Cause-specific mortality analyses were
limited to cancer (ICD-9: 140–208)
and cardiovascular disease (CVD, ICD-

9: 390–448), since inadequate numbers
of deaths due to other causes of interest
(eg, diabetes, injuries) prevented classi-
fication as a cause-specific mortality.

Analysis
Due to the complex sample survey

design, all analyses were completed us-
ing the Software for the Statistical Anal-
ysis of Correlated Data (SUDAAN)
package to take into account sample
weights and design effects.14 Cox regres-
sion analyses were performed using the
Proc Survival program in SUDAAN.

RESULTS

A total of 56 African-American and
504 non-Hispanic White deaths were
noted. The corresponding numbers for
CVD were 24 and 243, respectively;
and deaths due to cancer were 13 and
135, respectively. Prior to multivariate
modeling, interactions between visual
impairment and each of the covariates
were examined in hazard models for all
cause mortality, cardiovascular disease
mortality, and cancer mortality. These
models contained visual impairment
and covariates, plus an interaction term
for visual impairment and the covariate
of interest. Evidence of an interaction
between race and uncorrected visual im-
pairment for CVD mortality (P5.08)
was observed. Figure 1 depicts the in-
teraction between race and impaired un-
corrected visual acuity. Mortality rates
were similar for African Americans with
and without impaired visual acuity
while mortality rates for non-Hispanic
Whites with impaired visual acuity were
approximately twice as high relative to
non-Hispanic Whites without impaired
visual acuity. Because of this interaction,
all analyses were conducted separately
for African Americans and for non-His-
panic Whites.

Table 1 presents the race-specific dis-
tributions by survival status and avail-
ability of study participants with com-
plete data on each of the following var-
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Table 1. Sociodemographic characteristics, smoking status, self-rated health, and visual acuity impairment (20/50 or worse) by
follow-up status: The National Health and Nutrition Examination I Augmentation Survey

African American

Survival Status
Available
(N5205)

N (%)

Survival Status
Unavailable

(N540)
N (%)

Total
(N5245)

N (%)

Non-Hispanic White

Survival Status
Available
(N52301)

N (%)

Survival Status
Unavailable

(N5270)
N (%)

Total
(N52571)

N (%)

Age
25–39
40–59
60–74

66 (32.2*)
89 (43.3)
50 (24.4)

22 (55.0)
15 (37.5)
3 (7.5)

88 (35.9)
104 (42.5)
53 (21.6)

797 (34.6*)
986 (42.9)
518 (22.5)

146 (54.1)
98 (36.3)
26 (9.6)

943 (36.7)
1084 (42.2)
544 (21.1)

Sex
Male
Female

88 (42.9)
117 (57.1)

21 (52.5)
19 (47.5)

109 (44.5)
136 (55.5)

1017 (44.2*)
1284 (55.8)

98 (36.3)
172 (63.7)

1115 (43.4)
1456 (56.6)

Education
#11th grade
12th grade
.12th grade

105 (51.2)
60 (29.3)
40 (19.5)

22 (55.0)
12 (30.0)
6 (15.0)

127 (51.8)
72 (29.4)
46 (18.8)

714 (31.0)
856 (37.2)
731 (31.8)

88 (32.6)
104 (38.5)
78 (28.9)

802 (31.2)
960 (37.3)
809 (31.5)

Smoking*
Never smoker
Former smoker
Current smoker

78 (38.1)
26 (12.7)

101 (49.2)

13 (32.5)
2 (5.0)

25 (62.5)

91 (37.1)
28 (11.4)

126 (51.5)

908 (39.5*)
564 (24.5)
829 (36.0)

90 (33.3)
44 (16.3)

136 (50.4)

998 (38.8)
608 (23.7)
965 (37.5)

Self-rated health
Fair or better
Poor

139 (67.8)
66 (32.2)

27 (67.5)
13 (32.5)

166 (67.8)
79 (32.2)

1880 (81.7)
420 (18.3)

223 (82.6)
47 (17.4)

2103 (81.8)
467 (18.2)

Uncorrected visual impairment
Yes
No

50 (24.4)
155 (75.6)

6 (15.0)
34 (85.0)

56 (22.9)
189 (77.1)

749 (32.5)
1552 (67.5)

79 (29.3)
191 (70.7)

828 (32.2)
1743 (67.8)

Usual corrected visual impairment
Yes
No

16 (7.8)
189 (92.2)

2 (5.0)
38 (95.0)

18 (7.4)
227 (92.6)

96 (4.2)
2205 (95.8)

9 (3.3)
261 (96.7)

105 (4.1)
2466 (95.9)

Note: Chi-square values comparing those with available vs unavailable vital status: * P,.05.

iables: sociodemographic characteristics,
self-rated health, smoking status, and vi-
sual impairment status. African-Ameri-
can and non-Hispanic White partici-
pants with unknown survival status were
significantly more likely to be younger
than participants with complete follow-
up information. Among non-Hispanic
Whites both female participants and
participants who smoked were more
likely to be lost during follow-up. There
were no significant differences in rates
of either uncorrected or usual-corrected
visual impairment between those lost
during follow-up and those included in
the survival analyses among African
Americans and non-Hispanic Whites.

Table 2 presents the race-specific dis-
tribution of age, gender, educational sta-

tus, smoking status, self-rated health,
and visual impairment categorized by
race and survival status in 1992. Older
age, male gender, lower educational at-
tainment, poor self-rated health, uncor-
rected and usual-corrected visual im-
pairment were factors associated with a
decreased risk of survival among African
Americans and non-Hispanic Whites.
There was no association between sur-
vival status and smoking status among
African Americans.

Controlling only for the complex
sample survey design, hazard ratios
(HRs) provided in Table 3 indicate a
significant association between impaired
uncorrected visual acuity and decreased
survival in non-Hispanic Whites (HR:
1.83; 95% CI: [1.45, 2.31]), but not in

African Americans (HR: 1.40; [0.63–
3.11]). Controlling simultaneously for
age, gender, smoking status and self-rat-
ed health, lowered hazard ratio estimates
in both ethnic groups. After controlling
for these risk factors, there was also no
association between uncorrected visual
impairment and risk of death due to
cancer in either African Americans
(1.67; [0.61–4.55]), or in non-Hispanic
Whites (HR: 1.20; [0.75–1.94]). In Af-
rican Americans (HR: 0.67; [0.35–
1.26), there was no association between
impaired uncorrected visual acuity and
cardiovascular disease mortality; how-
ever, this association was significant in
non-Hispanic Whites (HR: 1.21;
[1.01–1.45]).

After controlling for sample design
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Table 2. Sociodemographic characteristics, smoking status, self-rated health, and
visual acuity impairment (20/50 or worse) by race and survival status: The National
Health and Nutrition Examination I Augmentation Survey

African American

Deceased
(N556)
N (%)

Alive
(N5149)

N (%)

Non-Hispanic White

Deceased
(N5504)

N (%)

Alive
(N51797)

N (%)

Age*
25–39
40–59
60–74

4 (6.1)
25 (28.1)
27 (54.0)

62 (93.9)
64 (71.9)
23 (46.0)

21 (2.6)
179 (18.2)
304 (58.7)

776 (97.4)
807 (81.9)
214 (41.3)

Sex*
Male
Female

31 (35.2)
25 (21.4)

57 (64.8)
92 (78.6)

288 (28.3)
216 (16.8)

729 (71.7)
1068 (83.2)

Education*
#11th grade
12th grade
Above 12th grade

43 (40.9)
7 (11.7)
6 (15.0)

62 (59.1)
53 (88.3)
34 (85.0)

259 (36.3)
137 (16.0)
108 (14.8)

455 (63.7)
719 (84.0)
623 (85.2)

Smoking†
Never smoker
Former smoker
Current smoker

20 (26.6)
8 (30.8)

28 (27.7)

58 (74.4)
18 (69.2)
73 (72.3)

151 (16.6)
154 (27.3)
199 (24.0)

757 (83.4)
410 (72.7)
630 (76.0)

Self-rated health*
Fair or better
Poor

24 (17.3)
32 (48.5)

115 (82.7)
34 (51.5)

318 (16.9)
185 (44.1)

1562 (83.1)
235 (55.9)

Uncorrected visual impairment*
Yes
No

17 (34.0)
39 (25.2)

33 (66.0)
116 (74.8)

231 (30.8)
273 (17.6)

518 (69.2)
1279 (82.4)

Usual corrected visual impairment*
Yes
No

8 (50.0)
48 (25.4)

8 (50.0)
141 (74.6)

35 (36.5)
469 (21.3)

61 (63.5)
1736 (78.7)

* Race-specific chi-square values comparing vital status are significant at the P,.001 level.
† Chi-square significant at the P,.001 level for non-Hispanic Whites only.

only, HRs provided in Table 4 indicate
a significant association between usual-
corrected visual acuity impairment and
survival in non-Hispanic Whites (HR:
1.83; [1.32–2.55]); the estimate of the
hazard ratio for African Americans was
also elevated, but the corresponding
95% CI included one (HR:2.35; [0.87–
6.29]). Further, controlling simulta-
neously for age, gender, smoking status,
and self-rated health, lowered hazard ra-
tio estimates for both non-Hispanic
Whites (HR: 1.21; [0.80–1.84]) and
African Americans (HR: 1.75; [0.66–
4.64]). Multivariate-adjusted hazard ra-
tios for cancer mortality were slightly el-
evated in non-Hispanic Whites and Af-
rican Americans, but both 95% CIs in-

cluded one (HR: 1.35; [0.44–4.11];
1.43 [0.11–17.86]). Finally, estimates of
adjusted hazard ratios for cardiovascular
disease were slightly elevated in non-
Hispanic Whites, but not in African
Americans; these multivariate point es-
timates were not statistically significant.

DISCUSSION

In contrast to most studies conduct-
ed in the United States,1,3,7 Europe,15,16

and Australia,17,18 we found little evi-
dence to support the hypothesis that
uncorrected and usual-corrected binoc-
ular distance visual acuity impairment is
associated with mortality risk in African

Americans or in non-Hispanic Whites.
After controlling for age and gender, vi-
sually impaired non-Hispanic Whites
had only a slightly higher risk of mor-
tality relative to their counterparts with-
out uncorrected visual impairment
(HR51.16; 95% CI [1.02–1.33]). In
the Beaver Dam Eye Study, visual im-
pairment greater than 20/40 was signif-
icantly associated with mortality
(HR51.57; 95% CI [1.18–2.08]) after
controlling for the same risk factors.3 In
the Blue Mountains Eye Study, visual
impairment (.20/40) remained a sig-
nificant predictor of mortality after mul-
tivariate control for age, gender, self-rat-
ed health, smoking status, selected
chronic conditions, body mass index,
and alcohol intake (HR51.7; 95% CI
[1.2–2.3]).18

Comparison of findings from the
Beaver Dam Eye and the Blue Moun-
tains Eye Study with the present results
is limited by differences in follow-up pe-
riods and the age distributions of the
cohorts. Additionally, one important
difference in visual acuity assessment be-
tween these surveys was that uncorrect-
ed and usual-corrected visual acuity was
assessed in the NHANES I while the
Beaver Dam Eye Study and the Blue
Mountains Eye Study assessed best-cor-
rected visual acuity. Uncorrected visual
acuity captures elements of any impair-
ment due to underlying eye disease as
well as impairment due to refractive er-
ror. On the other hand, usual-corrected
(ie, presenting) visual acuity captures
these elements, as well as access to oph-
thalmic care and the willingness to wear
corrective lenses. In contrast, best-cor-
rected visual acuity assessment generally
eliminates the contribution that refrac-
tive error makes toward poor visual acu-
ity. Utilizing best-corrected visual acuity
may, therefore, better capture the im-
pact of eye diseases such as retinopathy,
glaucoma, and cataract, which have
been shown to be associated with re-
duced survival in population-based
studies conducted in the United States
and elsewhere.1,2,4,6,7,18–21
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Table 3. Hazard ratios of death for participants with versus those without uncor-
rected visual impairment (20/50 or worse) in African Americans and non-Hispanic
Whites: The National Health and Nutrition Examination I Augmentation Survey

Cause of death
analysis adjusting for:

African American

Hazard
Ratio 95% CI

Non-Hispanic White

Hazard
Ratio 95% CI

All causes
Sample study design only 1.40 0.63–3.11 1.83 1.45–2.31
Sample study design plus:

Age & gender
Age & gender & self-rated

health & smoking

0.89

0.96

0.48–1.66

0.62–1.47

1.16

1.14

1.02–1.33

0.95–1.37

Cancer (ICD: 140–208)
Sample study design only
Sample study design plus:

Age & gender
Age & gender & self-rated

health & smoking

1.83

1.47

1.67

0.34–9.72

0.33–6.54

0.61–4.55

1.78

1.19

1.20

1.13–2.81

0.76–1.87

0.75–1.94

Cardiovascular disease (ICD: 390–448)
Sample study design only
Sample study design plus:

Age & gender
Age & gender & self-rated

health & smoking

1.00

0.62

0.67

0.36–2.78

0.32–1.19

0.35–1.26

2.08

1.23

1.21

1.65–2.61

1.05–1.45

1.01–1.45

. . . we found little evidence

to support the hypothesis that

uncorrected and

usual-corrected binocular

distance visual acuity

impairment is associated

with mortality risk in

African Americans or in

non-Hispanic Whites.

Table 4. Hazard ratios of death for participants with versus those without usual-
corrected visual impairment (20/50 or worse) in African Americans and non-His-
panic Whites: The National Health and Nutrition Examination I Augmentation Survey

Cause of death
analysis adjusting for:

African American

Hazard
Ratio 95% CI

Non-Hispanic White

Hazard
Ratio 95% CI

All causes
Sample study design only
Sample study design plus:

Age & gender
Age & gender & self-rated

health & smoking

2.35

1.54

1.75

0.87–6.29

0.55–4.32

0.66–4.64

1.83

1.18

1.21

1.32–2.55

0.83–1.68

0.80–1.84

Cancer (ICD: 140–208)
Sample study design only
Sample study design plus:

Age & gender
Age & gender & self-rated

health & smoking

1.67

1.10

1.43

0.21–13.45

0.12–9.80

0.11–17.86

1.87

1.26

1.35

0.68–5.12

0.45–3.51

0.44–4.11

Cardiovascular disease (ICD: 390–448)
Sample study design only
Sample study design plus:

Age & gender
Age & gender & self-rated

health & smoking

1.28

0.86

0.84

0.23–7.22

0.12–5.97

0.17–4.02

2.08

1.28

1.32

1.33–3.27

0.75–2.20

0.74–2.38

Results from the Blue Mountains
Eye Study provide only limited support
for the notion that the use of best-cor-
rected distance visual acuity impairment
leads to results in stronger associations
with survival status than the use of usu-
al-corrected impairment measures. As
indicated above, best-corrected visual
impairment was significantly associated
with mortality (HR51.7; 95% CI:
[1.2–2.3]); however, analysis using usu-
al-corrected visual acuity resulted in a
slightly lower, but statistically significant
mortality risk estimate (HR51.5; 95%
CI: [1.2–1.9]). Since this is the only
mortality study to present risk estimates
using both visual impairment assess-
ment approaches, it is recommended
that future investigators also complete
mortality analyses using both methods.
Having additional information on the
predictive value of usual-corrected visual
acuity will be useful for gerontologists
and other investigators who wish to use
a visual assessment protocol, but cannot
bring participants into a clinic for test-
ing.

We repeated our analyses using a def-
inition of impairment of 20/80 or worse
to determine if a more severe form of
impairment would be a stronger predic-
tor of mortality. These results are not
reported since associations between vi-
sual impairment and survival did not
change appreciably from those reported
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in Tables 3 and 4. The relatively few
NHANES I Augmentation Survey par-
ticipants with more severe visual im-
pairment limited this latter analysis. For
example, only 7% of African-American
participants and 14% of non-Hispanic
White participants had an uncorrected
visual acuity of 20/100 or worse.22 Oth-
er studies reported increased mortality
risk when examining more severe vs less
severe levels of impairment.1,3,7

It is unclear if eye disease and visual
impairment are independent predictors
of reduced survival or if these conditions
serve as a proxy for poor health.19 Self-
rated health, which is itself a predictor
of reduced survival,23 was included in
the present multivariate statistical mod-
els to address this concern. The addition
of self-rated health, including smoking
status, did little to reduce associations
between visual impairment and mortal-
ity beyond adjustment for age and gen-
der (Tables 3 and 4).

This is the first population-based re-
port examining associations between vi-
sual impairment and mortality in Afri-
can Americans. Assessment of potential
interactions identified a significant in-
teraction between race and uncorrected
visual impairment when examining car-
diovascular disease mortality. This inter-
action is evident upon inspection of Ta-
ble 3. After control for all co-variates,
there was a slight, but significant in-
creased risk of CVD mortality in non-
Hispanic Whites, while for African
Americans there was a lower, but statis-
tically non-significant reduction in
CVD risk among African Americans.
The reasons for this finding are unclear.
Notably, African Americans are at in-
creased risk of CVD relative to non-
Hispanic Whites. Additionally, the prev-
alence of risk factors for CVD differs
between African Americans and non-
Hispanic Whites.24 Responses to the
treatment of CVD and CVD risk fac-
tors also vary in these 2 groups.25,26 Fi-
nally, the macro-level influences of rac-
ism27,28 and race-specific variations in
cardiovascular care29,30 may also explain,

perhaps in part, this CVD mortality dif-
ferential. Given these factors it is rea-
sonable to hypothesize that visual im-
pairment is not an important risk factor
for CVD mortality in African Ameri-
cans.

Additional research into the associ-
ation between visual impairment and
mortality in African Americans is need-
ed, given the small number of African
Americans included in the present anal-
ysis and the resulting low statistical
power. For example, for all-cause mor-
tality, at the 5% level, the statistical
power is only 24% for uncorrected vi-
sual impairment and 56% for usual cor-
rected visual impairment. There was
some evidence of an increased risk of
cancer mortality among visually im-
paired African Americans but not
among non-Hispanic Whites; however,
these analyses for African Americans
were based on only 13 cancer deaths
and all 95% CI included one.

In the Framingham Eye study, after
controlling for age and gender, partici-
pants with diabetes who had lens chang-
es indicative of cataracts (eg, opacities,
aphakia) were 4 times more likely to die
of cancer compared to participants with
diabetes who did not have similar lens
changes.5 However, no association be-
tween lens changes and cancer mortality
risk was reported for participants with-
out diabetes in the study. In the Salis-
bury Eye Evaluation Project,6 the pres-
ence of mixed nuclear opacities was also
associated with cancer mortality, even
after controlling for age, gender, smok-
ing status, body mass index, and co-
morbid conditions (OR 2.85; 95% CI
[1.14–7.01]). It is unclear what biolog-
ical mechanism could explain a possible
association between eye disease, visual
impairment, and cancer mortality risk.
Nevertheless, additional studies with
sufficient statistical power are needed to
determine if there is a relationship be-
tween eye conditions and cancer mor-
tality risk and whether the strength of
this association is stronger in African
Americans than in non-Hispanic
Whites.

Finally, results could be biased due
to loss during follow-up. Participants
with unavailable survival status were sig-
nificantly more likely to be younger, fe-
male and to report being a smoker at
baseline relative to participants with
available survival status. The percentage
of participants with visual impairment,
however, did not differ significantly be-
tween those with vs those without avail-
able information on survival status. In
addition the percentage of participants
who were lost during follow-up was
modest for African Americans (16.3%)
and for non-Hispanic Whites (10.5%).
Nevertheless we conducted a sensitivity
analysis by calculating HRs for African
Americans and non-Hispanic Whites as-
suming first that all those lost during
follow-up were deceased and then as-
suming all those lost during follow-up
were alive. These HRs were similar to
the HRs for survival presented in Table
4. For example, the HR for African
Americans controlling for all covariates
was 0.96 (0.62–1.47); assuming that
participants lost during follow-up were
deceased and then assuming participants
were living led to HRs of 0.88 (0.45–
1.76) and 0.90 (0.40–2.01), respective-
ly.

To summarize, after controlling for
survey design effects plus age, gender,
smoking status, and self-rated health,
there was no association between un-
corrected and usual-corrected binocular
distance visual acuity impairment and
survival in African Americans and non-
Hispanic Whites. There is a slight, sta-
tistically significant, increased risk of
CVD mortality in visually impaired vs
non-impaired non-Hispanic Whites.
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