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IMPORTANCE To our knowledge, no previous epidemiologic
study has investigated the association between all
antioxidants in the diet and age-related cataract. The total
antioxidant capacity (TAC) concept aims to measure the
capacity from all antioxidants in the diet by also taking
synergistic effects into account.

OBJECTIVE To investigate the association between the TAC of
the diet and the incidence of age-related cataractin a
population-based prospective cohort of middle-aged and
elderly women.

DESIGN, SETTING, AND PARTICIPANTS Questionnaire-based
nutrition survey within the prospective Swedish
Mammography Cohort study, which included 30 607 women
(aged 49-83 years) who were observed for age-related
cataract incidence for a mean of 7.7 years.

Cataract is the leading cause of blindness and visual impairment
worldwide. In developing countries, the relatively simple, low-cost sur-
gical excision of cataractis not widely available, and the social burden
ishigh. In developed countries, cataract surgery is available; more than
half of people aged 80 years and older in the United States have had
cataract surgery.! Cataract surgery and related medical costs in the
United States are estimated to be $6.8 billion per year? and are likely
toincrease because of increasing rates of cataract surgery and the ag-
ing of the population. Lens opacities, which develop before surgery is
indicated, can make seeing more difficult, especially under dim light
and under conditions of glare, such as when driving at night.

Most lens opacities develop slowly over a lifetime. If preven-
tive measures could delay cataract development by 10 years, the vi-
sual and surgical burden of this disease might be reduced by 50%.3
Cataracts are caused by oxidative stress and osmotic imbalances re-
sulting from the accumulated stresses of physiological and environ-
mental factors, combined with reduction in the eye’s ability to de-
fend against, or repair, the damage. Ultraviolet light exposure,
smoking, diabetes, and excessive alcohol use are all associated with
cataract formation, and these conditions are also associated with
greater oxidative stress.
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EXPOSURE The TAC of the diet was estimated using a database
of foods analyzed with the oxygen radical absorbance capacity
assay.

MAIN OUTCOMES AND MEASURES Information on incident
age-related cataract diagnosis and extraction was collected
through linkage to registers in the study area.

RESULTS There were 4309 incident cases of age-related
cataracts during the mean 7.7 years of follow-up (234 371
person-years). The multivariable rate ratio in the highest
quintile of the TAC of the diet compared with the lowest was
0.87 (95% Cl, 0.79-0.96; P for trend = .03). The main
contributors to dietary TAC in the study population were fruit
and vegetables (44.3%), whole grains (17.0%), and coffee
(15.1%).

CONCLUSIONS AND RELEVANCE Dietary TAC was inversely
associated with the risk of age-related cataract. Future
studies examining all antioxidants in the diet in relation to
age-related cataract are needed to confirm or refute our
findings.

JAMA Ophthalmol. 2014;132(3):247-252.
doi:10.1001/jamaophthalmol.2013.6241.

The biological mechanisms protecting against oxidative stress are
complex and involve many interacting chemicals. These include some
vitamins, such as vitamins Cand E, which can directly quench free radi-
cals and reduce and regenerate antioxidants; some essential minerals,
suchaszinc, selenium, and manganese, are cofactors for enzymes that
catalyze reactions that lower oxidative stress. However, these chemi-
cals alsoinclude lesser studied, nonnutritive food components, such
as lutein and flavonoids, which have antioxidant properties. The pro-
spective cohort study by Rautiainen and colleagues* reported in JAMA
Ophthalmology was the first to evaluate the incidence of cataract ex-
tractionsurgery in relation to an estimate of a person’s dietary total an-
tioxidant capacity (TAC). This study, in the Swedish Mammography co-
hort, assessed the TAC of a person’s diet using a previously described
and validated food frequency questionnaire and food TAC database
that reflects the levels of, and synergism between, many known and
unknown antioxidant compounds in foods, based on the oxygen radi-
cal absorbance capacity assay. The TAC value for each food reflects the
content of antioxidants such as vitamins C, vitamin E, and beta-
carotene, which have been common components of high-dose anti-
oxidants supplements, despite a lack of evidence of benefit in lower-
ing cataractrisk.® Afood's TAC also reflects many other less well-studied
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nonnutritive antioxidants. The major food contributors to the TAC of
participants' diets included fruits and vegetables, whole grains, and cof-
fee. Rautiainen et al* reported a modest but significant protective as-
sociation with total dietary antioxidants: 1SD difference in TAC level
(equivalent to the daily intake of 1-2 apples or 2 peppers) lowered risk
for getting cataract surgery by 1% to 6% over an 8-year time span.

The lens preferentially accumulates some antioxidant nutrients,
such as lutein, zeaxanthin, vitamin E, and vitamin C, but not others, like
beta-carotene. The degree to which other nonnutritive antioxidant
compounds in foods enter the lens is unknown. However, food anti-
oxidant compounds could lower cataract risk by decreasing systemic
turnover of lutein and zeaxanthin or other antioxidant nutrients that
do enter the lens. Consistent with this possibility, in a separate study
by the same investigators,® urinary markers for systemic oxidative
stress were directly related to cataract risk.

Could supplements take the place of consuming antioxidant-rich
foods? A newly published study of US physicians was the second ran-
domized, double-blind, placebo-controlled clinical trial of more than 9
yearsinlength to observe that multivitamins containing several essen-
tial antioxidant nutrients lowered risk for cataract, especially for nuclear
cataract.” Over11.2 years, multivitamin use lowered risk 9% (hazard ra-
tio, 0.91; 95% Cl, 0.83-0.99). However, multivitamins may have pro-
vided benefit for reasons other than their antioxidant content. Also, mul-
tivitamins do not provide all antioxidants present in foods.

An example of antioxidants in foods that might benefit the eye in
particular are the carotenoids lutein and zeaxanthin. These are prefer-
entially taken up by the lens and other eye tissues (like the macula) and
are being actively studied for their potential benefits. They are not yet
considered essential nutrients and have not beenincluded in most mul-
tivitamin supplements. Although their intake is associated with lower
cataract risk in prospective studies, there is insufficient evidence that
these results specifically reflect the benefit of lutein and zeaxanthin,
rather than merely act as markers for antioxidant-rich vegetable and fruit
intake. In a recently completed randomized, double-blind, placebo-
controlled trial over 5 yearsin people with age-related macular degen-
eration, lower cataract development rates were observed in participants
having the lowest dietary levels of lutein and zeaxanthin,® when mod-
erate levels of lutein and zeaxanthin were added to a supplement con-
taining other high-dose antioxidants. However, these results were from
secondary analyses; the primary analyses indicated no reduced cata-
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ractincidence over the 5-year period of the study. Also, little is known
about the long-term benefits and risks of lutein taken in supplements;
it is an active area of investigation.

Although thereis alack of consistent evidence that supplements
containing higher doses of a single antioxidant or combinations of an-
tioxidants lower cataract risk,> some observational studies suggest pos-
sible harm. Infact, in 2 separate 8-year, prospective cohort studies of
Swedish men and women,®'° high doses of supplemental vitamins
Cand E were associated with greater cataract risk. Vitamin Csupple-
ment use was associated with anincreased risk of cataract extraction
in women. In men, the use of vitamin C- or vitamin E-containing
supplements increased the risk of cataract extraction or diagnosis.
These risks were stronger in older patients and higher in persons with
other cataract risk factors: corticosteroid use in both men and wom-
enand hormone replacement therapy in women. The possibility can-
not be ruled out that persons who use vitamin C- and vitamin
E-containing supplements have unknown or unmeasured risk factors
for cataract that in part explain these results. However, these study
results must be considered together with a larger body of evidence
suggesting mechanisms for harmful effects. Antioxidants canalso func-
tionas pro-oxidants, increasing oxidative stress in the lens under cer-
tain conditions. Moreover, antioxidants may have deleterious effects
elsewhere in the body. Anincreasing but poorly understood body of
evidence suggests that oxygen radicals have some beneficial roles,
which large doses of supplemental antioxidants may hamper.

What is the clinical and public health message that can be made
from the current body of evidence about antioxidant-rich food and
supplements in relation to slowing the development of cataracts?
Healthy, plant-rich diets are associated with lower cataract risk. The
study by Rautiainen et al*in JAMA Ophthalmology adds to that evi-
dence. Moderate levels of antioxidant supplements, such as those
provided by many multivitamins, have benefit in lowering risk for
some types of cataract but lack antioxidant constituents in foods,
which might have added benefit. High-dose antioxidant supple-
ments might be medically important for lowering progression of cer-
tain eye diseases, such as macular degeneration, but may not lower
the risk of cataract in people consuming healthy diets and may in-
crease risk at high doses. Further studies are needed to better un-
derstand the relationship between food-derived antioxidants and
cataract prevention. In the meantime, eat vegetables and fruits.
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