Visual impairment and the risk
of mortality: addressing complex

associations

Alison Bruce

The worldwide rise in the ageing popula-
tion has led to increasing levels of visual
impairment.” Visual impairment impacts
on the individual with the potential to
lead to loss of independence, falls, depres-
sion and reduced functional ability, and at
a population level, there is an impact on
the delivery of public health resources.'™
Not only does visual impairment impact
on morbidity, its impact on the risk of
mortality has also been reported; it is
important therefore to understand its
effect at an individual and population
level. In this issue of Journal of
Epidemiology and Community Health,
Zhang et al® report the results of a
meta-analysis investigating the association
between visual impairment and mortality.

Several population-based studies have
investigated the association between visual
impairment and mortality, however not all
studies have demonstrated comparable
findings. The Beaver Dam Eye Study
reported increased mortality associated
with visual impairment and dense cataract
over a 5-year period even after controlling
for age and gender.” The Blue Mountains
Eye Study also reported an association
between cataract, visual impairment and
increased mortality after a S5-year
follow-up;® however, after 11 years, the
association between mortality and visual
impairment was no longer significant.” At
the 13-year follow-up, an association
between visual impairment and risk of
mortality was again demonstrated, par-
ticularly in visually impaired participants
younger than 75 years.® Kuang et al’
investigated the association between visual
impairment and mortality over a 3-year
period in a population-based study of par-
ticipants over the age of 65 years in
Taiwan. No association between visual
impairment and mortality was found.

In the Canadian Study of Health and
Aging (CSHA), which reported mortality
over a S-year period, although vision
showed an association with mortality in
unadjusted  analysis, the association
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disappeared in the multivariate analysis
which controlled for factors such as heart
disease, stroke, diabetes and hearing pro-
blems.'® Kulmala and colleagues found
reduced visual acuity predicted mortality
in younger (75 years) but not in older par-
ticipants (80 years). In their analysis, they
took into account the participants walking
speed, physical ability, accidents, diabetes,
cardiovascular disease and depression.'!

Gender difference has been reported
with the Salisbury Eye Evaluation Project
in the USA reporting women to have an
increased risk of mortality in the presence
of visual impairment, an association
which was not found in men.'? Lee and
colleagues report the result of the
National Health  Interview  Survey
(NHIS); this is a continuous survey of
adults over the age of 18 years residing in
the USA. Self-reported data were provided
via a questionnaire, and mortality data
were examined over an 8-year period.
They reported an association with severe
bilateral visual impairment and to some
extent low levels of visual impairment,
particularly in women.

Improving the level of visual acuity has
been shown to reduce the risk of mortal-
ity. Freeman et al'* report that surgical
intervention to remove cataract subse-
quently improving visual acuity by two
lines or more reduced the risk of mortal-
ity. Similar findings were reported from
the Blue Mountains Eye Study, which
after adjusting for all covariates found a
lower risk of mortality where there was
improved vision postcataract extraction.®

Age is the major determinant of mortal-
ity. The age range differs between studies
with adults from 18 years of age included
in one study'® and others varying recruit-
ment age from 40'* to over 80 years of
age.'” All the cohort studies reporting
visual impairment and mortality account
for age in the analysis; however, many of
the eye conditions that lead to visual
impairment are age related, that is,
age-related macular degeneration
(ARMD), glaucoma and cataract. Eye con-
ditions such as diabetic retinopathy and
retinal vein occlusion are also associated
with systemic conditions such as diabetes

and cardiovascular disease and may reflect
the impact of that particular disorder.
There is significant diversity between
the design of the reported studies,
method of recruitment, length of
follow-up, age of the participants, ethni-
city, measure of vision and definition of
visual impairment. Many studies include
participants with specific age-related con-
ditions such as cataract, diabetic retinop-
athy and ARMD. The potential for bias
within these observational studies is there-
fore high. Meta-analyses provide the
potential to aid our understanding of the
sources of variation occurring between
studies. The meta-analysis presented by
Zhang et al* takes into account the
sources of variability across studies and
also further uses the reported data to
quantify levels of visual impairment pro-
viding an estimate of the dose response
between visual acuity and the risk of mor-
tality. The meta-analysis provides confirm-
ation of an association between visual
impairment and the risk of mortality;
further research is now warranted to
investigate the association of the different
risk factors including the interaction
between specific eye conditions and sys-
temic disease to determine whether the
cause of the visual impairment, the eye
condition or the disease process itself, is
associated with increased mortality.
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