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Three articles in this issue address the role of vitamin and mineral supplements for preventing the
occurrence or progression of chronic diseases. First, Fortmann and colleagues systematically
reviewed trial evidence to update the U.S. Preventive Services Task Force recommendation on
the efficacy of vitamin supplements for primary prevention in community-dwelling adults with no
nutritional deficiencies. After reviewing 3 trials of multivitamin supplements and 24 trials of single
or paired vitamins that randomly assigned more than 400 000 participants, the authors concluded
that there was no clear evidence of a beneficial effect of supplements on all-cause mortality,
cardiovascular disease, or cancer.

Second, Grodstein and coworkers evaluated the efficacy of a daily multivitamin to prevent
cognitive decline among 5947 men aged 65 years or older participating in the Physicians’ Health
Study II. After 12 years of follow-up, there were no differences between the multivitamin and
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placebo groups in overall cognitive performance or verbal memory. Adherence to the intervention
was high, and the large sample size resulted in precise estimates showing that use of a
multivitamin supplement in a well-nourished elderly population did not prevent cognitive decline.
Grodstein and coworkers’ findings are compatible with a recent review of 12 fair- to good-quality
trials that evaluated dietary supplements, including multivitamins, B vitamins, vitamins E and C,
and omega-3 fatty acids, in persons with mild cognitive impairment or mild to moderate dementia.
None of the supplements improved cognitive function.

Third, Lamas and associates assessed the potential benefits of a high-dose, 28-component
multivitamin supplement in 1708 men and women with a previous myocardial infarction
participating in TACT (Trial to Assess Chelation Therapy). After a median follow-up of 4.6 years,
there was no significant difference in recurrent cardiovascular events with multivitamins compared
with placebo (hazard ratio, 0.89 [95% CI, 0.75 to 1.07]). The trial was limited by high rates of
nonadherence and dropouts.

Other reviews and guidelines that have appraised the role of vitamin and mineral supplements in
primary or secondary prevention of chronic disease have consistently found null results or
possible harms. Evidence involving tens of thousands of people randomly assigned in many
clinical trials shows that beta-carotene, vitamin E, and possibly high doses of vitamin A
supplements increase mortality and that other antioxidants, folic acid and B vitamins, and
multivitamin supplements have no clear benefit.

Despite sobering evidence of no benefit or possible harm, use of multivitamin supplements
increased among U.S. adults from 30% between 1988 to 1994 to 39% between 2003 to 2006,
while overall use of dietary supplements increased from 42% to 53%. Longitudinal and secular
trends show a steady increase in multivitamin supplement use and a decline in use of some
individual supplements, such as beta-carotene and vitamin E. The decline in use of beta-carotene
and vitamin E supplements followed reports of adverse outcomes in lung cancer and all-cause
mortality, respectively. In contrast, sales of multivitamins and other supplements have not been
affected by major studies with null results, and the U.S. supplement industry continues to grow,
reaching $28 billion in annual sales in 2010. Similar trends have been observed in the United
Kingdom and in other European countries.

The large body of accumulated evidence has important public health and clinical implications.
Evidence is sufficient to advise against routine supplementation, and we should translate null and
negative findings into action. The message is simple: Most supplements do not prevent chronic
disease or death, their use is not justified, and they should be avoided. This message is
especially true for the general population with no clear evidence of micronutrient deficiencies, who
represent most supplement users in the United States and in other countries.

The evidence also has implications for research. Antioxidants, folic acid, and B vitamins are
harmful or ineffective for chronic disease prevention, and further large prevention trials are no
longer justified. Vitamin D supplementation, however, is an open area of investigation, particularly
in deficient persons. Clinical trials have been equivocal and sometimes contradictory. For
example, supplemental vitamin D, which might prevent falls in older persons, reduced the risk for
falls in a few trials, had no effect in most trials, and increased falls in 1 trial. Although future



studies are needed to clarify the appropriate use of vitamin D supplementation, current
widespread use is not based on solid evidence that benefits outweigh harms.

With respect to multivitamins, the studies published in this issue and previous trials indicate no
substantial health benefit. This evidence, combined with biological considerations, suggests that
any effect, either beneficial or harmful, is probably small. As we learned from voluminous trial data
on vitamin E, however, clinical trials are not well-suited to identify very small effects, and future
trials of multivitamins for chronic disease prevention in well-nourished populations are likely to be
futile.

In conclusion, beta-carotene, vitamin E, and possibly high doses of vitamin A supplements are
harmful. Other antioxidants, folic acid and B vitamins, and multivitamin and mineral supplements
are ineffective for preventing mortality or morbidity due to major chronic diseases. Although
available evidence does not rule out small benefits or harms or large benefits or harms in a small
subgroup of the population, we believe that the case is closed— supplementing the diet of well-
nourished adults with (most) mineral or vitamin supplements has no clear benefit and might even
be harmful. These vitamins should not be used for chronic disease prevention. Enough is enough.

From: Eliseo Guallar, MD, DrPH; Saverio Stranges, MD, PhD; Cynthia Mulrow, MD, MSc, Senior
Deputy Editor; Lawrence J. Appel, MD, MPH; and Edgar R. Miller III, MD, PhD. (2013). Enough Is
Enough: Stop Wasting Money on Vitamin and Mineral Supplements. Annals of Internal Medicine,
Vol 159, No. 12, December 17.
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