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IMPORTANCE According to National Health and Nutrition Examination Survey data, 52% of

surveyed US adults reported using at least 1 dietary supplement in the prior 30 days and 31%
reported using a multivitamin-mineral supplement. The most commonly cited reason for
using supplements is for overall health and wellness and to fill nutrient gaps in the diet.
Cardiovascular disease and cancer are the 2 leading causes of death and combined account
for approximately half of all deaths in the US annually. Inflammation and oxidative stress have
been shown to have a role in both cardiovascular disease and cancer, and dietary
supplements may have anti-inflammatory and antioxidative effects.
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OBJECTIVE To update its 2014 recommendation, the US Preventive Services Task Force

(USPSTF) commissioned a review of the evidence on the efficacy of supplementation with
single nutrients, functionally related nutrient pairs, or multivitamins for reducing the risk of
cardiovascular disease, cancer, and mortality in the general adult population, as well as the
harms of supplementation.
POPULATION Community-dwelling, nonpregnant adults.
EVIDENCE ASSESSMENT The USPSTF concludes with moderate certainty that the harms of
beta carotene supplementation outweigh the benefits for the prevention of cardiovascular
disease or cancer. The USPSTF also concludes with moderate certainty that there is no net
benefit of supplementation with vitamin E for the prevention of cardiovascular disease or
cancer. The USPSTF concludes that the evidence is insufficient to determine the balance of
benefits and harms of supplementation with multivitamins for the prevention of
cardiovascular disease or cancer. Evidence is lacking and the balance of benefits and harms
cannot be determined. The USPSTF concludes that the evidence is insufficient to determine
the balance of benefits and harms of supplementation with single or paired nutrients (other
than beta carotene and vitamin E) for the prevention of cardiovascular disease or cancer.
Evidence is lacking and the balance of benefits and harms cannot be determined.
RECOMMENDATION The USPSTF recommends against the use of beta carotene or vitamin E
supplements for the prevention of cardiovascular disease or cancer. (D recommendation) The
USPSTF concludes that the current evidence is insufficient to assess the balance of benefits
and harms of the use of multivitamin supplements for the prevention of cardiovascular
disease or cancer. (I statement) The USPSTF concludes that the current evidence is
insufficient to assess the balance of benefits and harms of the use of single- or
paired-nutrient supplements (other than beta carotene and vitamin E) for the prevention of
cardiovascular disease or cancer. (I statement)
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Summary of Recommendation
Community-dwelling,
nonpregnant adults

The USPSTF recommends against the use of beta carotene
or vitamin E supplements for the prevention of cardiovascular
disease or cancer.

Community-dwelling,
nonpregnant adults

The USPSTF concludes that the current evidence is insufficient to
assess the balance of benefits and harms of the use of multivitamin
supplements for the prevention of cardiovascular disease or cancer.

D

I

See the Practice Considerations section for additional information
regarding the I statement.
Community-dwelling,
nonpregnant adults

The USPSTF concludes that the current evidence is insufficient to
assess the balance of benefits and harms of the use of single- or
paired-nutrient supplements (other than beta carotene and
vitamin E) for the prevention of cardiovascular disease or cancer.

I

See the Practice Considerations section for additional information
regarding the I statement.
USPSTF indicates US Preventive
Services Task Force.

See the Summary of Recommendation Figure.

Importance
Accordingto2011-2014NationalHealthandNutritionExaminationSurvey (NHANES) data, 52% of surveyed US adults (n = 11 024) reported
usingatleast1dietarysupplementintheprior30daysand31%reported
using a multivitamin-mineral supplement.1 The most commonly cited
reason for using supplements is for overall health and wellness and to
fill nutrient gaps in the diet. Cardiovascular disease and cancer are the
2leadingcausesofdeathandcombinedaccountforapproximatelyhalf
ofalldeathsintheUSannually.2 Inflammationandoxidativestresshave
beenshowntoplayaroleinbothcardiovasculardiseaseandcancer,and
dietary supplements may have anti-inflammatory and antioxidative effects. This has served as a rationale for proposing dietary supplements
as a means to prevent both cardiovascular disease and cancer.

USPSTF Assessment of Magnitude of Net Benefit
The US Preventive Services Task Force (USPSTF) concludes with
moderate certainty that the harms of beta carotene supplementa-

tion outweigh the benefits for the prevention of cardiovascular disease or cancer. The USPSTF also concludes with moderate certainty that there is no net benefit of supplementation with vitamin
E for the prevention of cardiovascular disease or cancer.
The USPSTF concludes that the evidence is insufficient to determine the balance of benefits and harms of supplementation with
multivitamins for the prevention of cardiovascular disease or cancer. Evidence is lacking and the balance of benefits and harms cannot be determined.
The USPSTF concludes that the evidence is insufficient to
determine the balance of benefits and harms of supplementation
with single or paired nutrients (other than beta carotene and vitamin E) for the prevention of cardiovascular disease or cancer. Evidence is lacking and the balance of benefits and harms cannot be
determined.
See the Table for more information on the USPSTF recommendation rationale and assessment and the eFigure in the Supplement
for information on the recommendation grade. See the Figure for a
summary of the recommendation for clinicians. For more details on
the methods the USPSTF uses to determine the net benefit, see the
USPSTF Procedure Manual.3

Table. Summary of USPSTF Rationale
Rationale

Assessment

Benefits of preventive
medication

• Adequate evidence that supplementation with beta carotene provides no benefit in preventing cardiovascular disease or cancer.
• Adequate evidence that supplementation with vitamin E provides no benefit in preventing cardiovascular disease or cancer.
• Inadequate evidence on the benefits of supplementation with multivitamins in preventing cardiovascular disease or cancer.
• Inadequate evidence on the benefits of supplementation with single or paired nutrients (other than beta carotene and vitamin E)
in preventing cardiovascular disease or cancer.

Harms of preventive
medication

• Adequate evidence that beta carotene causes small harms in increasing the risk for lung cancer in persons at increased risk.
• Adequate evidence that vitamin E causes at most small harms.
• Adequate evidence that multivitamins cause at most small harms.
• Inadequate evidence on the harms of supplementation with single or paired nutrients (other than beta carotene or vitamin E).

USPSTF assessment

• The USPSTF concludes with moderate certainty that the harms of beta carotene supplementation for the prevention of
cardiovascular disease or cancer outweigh the benefits.
• The USPSTF concludes with moderate certainty that there is no net benefit of supplementation with vitamin E for the prevention
of cardiovascular disease or cancer.
• The USPSTF concludes that the evidence is insufficient to determine the balance of benefits and harms of supplementation
with multivitamins for the prevention of cardiovascular disease or cancer.
• The USPSTF concludes that the evidence is insufficient to determine the balance of benefits and harms of supplementation
with single or paired nutrients (other than beta carotene and vitamin E) for the prevention of cardiovascular disease or cancer.

Abbreviation: USPSTF, US Preventive Services Task Force.
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Figure. Clinician Summary
What does the USPSTF
recommend?

The USPSTF recommends against the use of beta carotene or vitamin E supplements for the prevention of cardiovascular
disease or cancer.
Grade: D
The USPSTF concludes that the current evidence is insufficient to assess the balance of benefits and harms of the use of
multivitamin supplements, or single- or paired-nutrient supplements (other than beta carotene and vitamin E), for the prevention
of cardiovascular disease or cancer.
Grade: I statement

To whom does this
recommendation apply?

• This recommendation applies to community-dwelling, nonpregnant adults. It does not apply to children, persons who are
pregnant or may become pregnant, or persons who are chronically ill, are hospitalized, or have a known nutritional deficiency.
• The USPSTF separately recommends that all persons who are planning or capable of pregnancy take a daily supplement
containing 0.4 to 0.8 mg (400-800 μg) of folic acid.

What’s new?

This recommendation is consistent with the 2014 USPSTF recommendation statement on vitamin, mineral, and multivitamin
supplements to prevent cardiovascular disease and cancer.

How to implement this
recommendation?

• Do not use beta carotene or vitamin E supplements to prevent cardiovascular disease or cancer.

What additional
information should
clinicians know about
this recommendation?

• For many vitamins and nutrients, there was little evidence of serious harms. However, an important harm of increased lung
cancer incidence was reported with the use of beta carotene by persons who smoke tobacco or have occupational exposure
to asbestos.

• The evidence is insufficient to recommend for or against the use of multivitamin supplements, or single- or paired-nutrient
supplements (other than beta carotene and vitamin E), to prevent cardiovascular disease or cancer. Clinicians should use their
clinical judgement to determine whether vitamin supplements should be recommended for an individual patient.

• Excessive doses of vitamin supplements can cause adverse effects.
• It is uncertain whether there might be heterogeneity across populations or by baseline nutrient level, or by socioeconomic
factors such as food insecurity, in the effects of vitamin, mineral, and multivitamin supplementation on cardiovascular disease
and cancer outcomes.

Why is this
recommendation
and topic important?

• Cardiovascular disease and cancer are the 2 leading causes of mortality in the US.
• In 2015-2018, 26.1 million persons in the US had some form of cardiovascular disease (excluding hypertension), and in
2021 an estimated 1.9 million persons were diagnosed with cancer in the US.
• According to National Health and Nutrition Examination Survey data, more than half of surveyed US adults reported using
at least 1 dietary supplement in the prior 30 days.

Where to read the full
recommendation
statement?

Visit the USPSTF website (https://www.uspreventiveservicestaskforce.org/uspstf/) or the JAMA website
(https://jamanetwork.com/collections/44068/united-states-preventive-services-task-force) to read the full recommendation
statement. This includes more details on the rationale of the recommendation, including benefits and harms; supporting evidence;
and recommendations of others.

The USPSTF recognizes that clinical decisions involve more considerations than evidence alone. Clinicians should understand the evidence but individualize
decision-making to the specific patient or situation.

Practice Considerations

without other substances, in multivitamin or multimineral
supplements.

Patient Population Under Consideration

Suggestions for Practice Regarding the I Statement

This recommendation applies to community-dwelling, nonpregnant adults. This recommendation does not apply to children, persons who are pregnant or may become pregnant, or persons who
are chronically ill, are hospitalized, or have a known nutritional
deficiency.
The USPSTF separately recommends that all persons who are
planning or capable of pregnancy take a daily supplement containing 0.4 to 0.8 mg (400-800 μg) of folic acid.4

Potential Preventable Burden

Treatment and Interventions
Vitamins (eg, vitamins A, C, D, E, and K and the B vitamins) are groups
of chemically diverse organic compounds that are essential to maintaining normal metabolism.5 Minerals (eg, calcium, iron, and zinc)
are inorganic substances that humans also need to maintain
function. 6 Vitamins and minerals can be combined, with or
2328

Cardiovascular disease and cancer are the 2 leading causes of death
and combined account for approximately half of all deaths in the US
annually.2 According to 2015-2018 NHANES data, 26.1 million persons in the US have some form of cardiovascular disease (excluding hypertension).7 Cardiovascular disease accounted for 803 191
deaths in the US in 2018, approximately 30% of all deaths.2 Heart
disease and stroke are most common among older adults, male individuals, and persons with low socioeconomic status and vary across
racial and ethnic groups. The prevalence rates of cardiovascular disease, and notably stroke, are particularly high among Black persons and American Indian/Alaska Native persons compared with
other races and ethnicities.7,8
In 2021, an estimated 1.9 million persons were diagnosed with
cancer in the US.9 Cancer is the second leading cause of death in the
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US and accounted for 599 274 deaths (21.1% of all deaths) in 2018.2
Black males have the highest rates of cancer incidence of any sex
and racial and ethnic group, and Black persons have the highest total
cancer mortality and the highest mortality rates for most major cancer types.10 Although the causes for this are not certain, it is likely
because of social factors (eg, environmental exposures, systemic racism, disparities in access to care, and disparities in treatment).11 It is
not known what proportion of cardiovascular disease and cancer
might be potentially preventable with vitamin or mineral
supplementation.

US Preventive Services Task Force Clinical Review & Education

to prevent cardiovascular disease and cancer.30 Although newer evidence was assessed, the USPSTF came to the same conclusions as
it did in 2014, and the current recommendation statement is consistent with the 2014 recommendation. The USPSTF again concludes that the evidence is insufficient to assess the balance of benefits and harms of multivitamins and single- or paired-nutrient
supplements (except beta carotene and vitamin E) for the prevention of cardiovascular disease or cancer. The USPSTF again recommends against the use of beta carotene or vitamin E supplements
for the prevention of cardiovascular disease or cancer.

Potential Harms

For many of the vitamins and nutrients reviewed, there was little evidence of serious harms. However, an important harm of increased
lung cancer incidence was reported with the use of beta carotene
by persons who smoke tobacco or have occupational exposure to
asbestos.
Excessive doses of vitamin supplements can cause several
known adverse effects; for example, moderate doses of vitamin A
supplements may reduce bone mineral density, and high doses may
be hepatotoxic or teratogenic. Vitamin D has potential harms, such
as a risk of hypercalcemia and kidney stones, when given at high
doses. The potential for harm from other supplements at high doses
should be carefully considered.

To update its 2014 recommendation statement, the USPSTF commissioned a systematic review31,32 of the evidence on the efficacy
of supplementation with single nutrients, functionally related nutrient pairs, or multivitamins for reducing the risk of cardiovascular
disease, cancer, and mortality in the general adult population, as well
as the harms of supplementation. The review focused on communitydwelling, nonpregnant adults 18 years or older without known cardiovascular disease or chronic disease (other than hypertension,
overweight, or obesity) or nutritional deficiencies.

Current Practice

Benefits of Supplementation

Contemporary data on the prevalence with which health care professionals recommend vitamins and minerals for cardiovascular disease and cancer prevention are limited. Older data suggest that it
was common for health care professionals to recommend vitamin
and mineral supplements to their patients for a variety of reasons
such as overall health, bone health, musculoskeletal pain, or viral infections and immune health.12,13

Beta Carotene With or Without Vitamin A

Other Related USPSTF Recommendations
The USPSTF has published several recommendations for prevention of cardiovascular disease and cancer, including recommendations for smoking cessation,14 screening for hypertension,15 statin
use to prevent cardiovascular disease,16 aspirin use to prevent
cardiovascular disease,17 interventions to prevent obesity-related
morbidity and mortality,18 behavioral counseling to prevent cardiovascular disease in adults with risk factors,19 medication use to reduce breast cancer risk,20 behavioral counseling to decrease risk of
skin cancer,21 screening for breast,22 cervical,23 colorectal,24 lung,25
and prostate cancer,26 and risk assessment, genetic counseling, and
genetic testing for BRCA-related cancer.27 The USPSTF has also published several recommendations related to vitamin and mineral
supplementation, including vitamin D, calcium, or combined supplementation to prevent fractures in adults,28 vitamin D supplementation to prevent falls in community-dwelling older adults,29 and folic acid to prevent neural tube defects in persons who are planning
or capable of pregnancy.4

Update of Previous USPSTF Recommendation
This recommendation replaces the 2014 USPSTF recommendation statement on vitamin, mineral, and multivitamin supplements
jama.com

Supporting Evidence
Scope of Review

The USPSTF found 6 randomized clinical trials (RCTs) reporting on
health outcomes associated with beta carotene supplementation.
31,32 One of these trials studied beta carotene plus vitamin A
supplementation.33 A pooled analysis assessing association with beta
carotene use showed an increased risk that was not statistically significant for all-cause mortality associated with beta carotene use over
4 to 12 years of follow-up (odds ratio [OR], 1.06 [95% CI, 1.00-1.12];
6 RCTs; n = 112 820). A pooled analysis of 5 studies showed a statistically significant increased risk for cardiovascular disease mortality
associated with beta carotene supplementation at 4 to 12 years of follow-up (Peto OR, 1.10 [95% CI, 1.02-1.19]; 5 RCTs; n = 94 506).31 Two
trials conducted in persons who smoke or were exposed to asbestos
in the workplace found a significantly increased risk of lung cancer with
beta carotene supplementation (risk ratio [RR], 1.18 [95% CI,
1.03-1.36])34 and beta carotene plus vitamin A supplementation (adjusted RR, 1.28 [95% CI, 1.04-1.57]).33
Vitamin A

One RCT reported no association between vitamin A supplementation and all-cause mortality (OR, 1.16 [95% CI, 0.80-1.69]).31,35 The
effects of vitamin A and beta carotene combined on lung cancer risk
in persons at high risk33 are noted above.
Vitamin E

Nine RCTs reported on health outcomes associated with vitamin E
supplementation.31,32 Pooled analyses demonstrated no benefit associated with vitamin E use on all-cause mortality (OR, 1.02 [95%
CI, 0.97-1.07]; 9 RCTs; n = 107 772) after 3 to 10 years of follow-up
or on the composite outcome of any cardiovascular disease event
(OR, 0.96 [95% CI, 0.90-1.04]; 4 RCTs; n = 62 136) or cardiovascular disease mortality (OR, 0.88 [95% CI, 0.74-1.04]; 6 RCTs;
(Reprinted) JAMA June 21, 2022 Volume 327, Number 23
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n = 77 114). Pooled analyses also showed no benefit associated with
vitamin E use on incidence of or mortality from any cancer.31
Multivitamins

The USPSTF found 9 RCTs that reported on health outcomes associated with multivitamin supplementation.31,32 A pooled analysis of
these studies showed no association between multivitamin supplementation and all-cause mortality (OR, 0.94 [95% CI, 0.87-1.01]; 9
RCTs; n = 51 550). The largest trial, COSMOS (Cocoa Supplement and
Multivitamin Outcomes Study; n = 21 442), also found no effect of
multivitamin supplementation on all-cause mortality after a median of 3.6 years of follow-up (3.4% of participants taking a multivitamin had died compared with 3.6% who were taking a placebo;
hazard ratio, 0.93 [95% CI, 0.81-1.08]).36 Pooled analyses of 4 studies demonstrated no association between multivitamin use and cardiovascular disease mortality (OR, 0.94 [95% CI, 0.83-1.06]; 4 RCTs;
n = 37 400) or cancer mortality (OR, 0.94 [95% CI, 0.81 to 1.09]; 4
RCTs; n = 37 400),30 although a pooled analysis of 4 trials found a
small decrease in cancer incidence (OR, 0.93 [95% CI, 0.87-0.99];
4 RCTs; n = 48 859).31 The body of evidence on the effects of multivitamin supplementation on mortality, CVD, and cancer outcomes has several limitations. As described above, multivitamin
supplementation was not associated with an effect for most outcomes, and the effects on cancer incidence and mortality were not
concordant. Of the 3 largest trials of vitamin supplementation (and
the only trials to specifically focus on cardiovascular disease and cancer prevention), 2 focused on broad-spectrum multivitamins and 1
focused on antioxidants.36-38 Additionally, 1 of these trials (PHS II,
n = 14 641) was limited to male physicians.38 Also, the largest of these
trials (COSMOS, n = 21 442) had a median follow-up of only 3.6
years,36 which may be too short for assessing cardiovascular disease and cancer outcomes. All of these factors limit the ability to determine whether supplementation may or may not have a benefit.
Vitamin D With or Without Calcium

Thirty-two RCTs reported on health outcomes associated with vitamin D with or without calcium supplementation; overall, results
were very similar in studies examining the effects of vitamin D without calcium and those examining vitamin D and calcium
combined.31,32 A pooled analysis of 27 studies found no difference
in all-cause mortality associated with vitamin D use (OR, 0.96 [95%
CI, 0.91-1.02]; 27 RCTs; n = 117 082) after 6 months to 7 years of follow-up. Pooled analyses showed no between-group differences for
cardiovascular disease mortality (OR, 0.96 [95% CI, 0.87-1.06]; 9
trials; n = 98 422), the composite outcome of any cardiovascular disease event (OR, 1.00 [95% CI, 0.95-1.05]; 7 RCTs; n = 74 925), or
myocardial infarction or stroke. Pooled analyses also showed that
vitamin D supplementation was not associated with any difference
in cancer mortality (pooled OR, 0.94 [95% CI, 0.86-1.03]; 9 RCTs;
n = 100 465) or cancer incidence (OR for any cancer, 0.98 [95% CI,
0.92-1.03]; 19 RCTs; n = 86 899) compared with placebo.31 However, the 2 largest trials of vitamin D supplementation (VITAL,
n = 25 871 and D-Health, 21 310) that reported on cancer mortality
had point estimates for effect size that were on opposite sides of
null (ORs, 0.82 and 1.15).39,40 It is unclear whether the effect of vitamin D on health outcomes might vary based on patient population characteristics (eg, baseline vitamin D level or diet quality) or
an unidentified factor. Additionally, the trials that reported on can2330

cer mortality ranged from 3.3 to 7 years of follow-up,31 which may
be too short to detect an effect on cancer-specific mortality. These
factors limit the ability to determine with certainty the effect of vitamin D on cancer incidence and mortality.
Calcium

Seven RCTs reported on health outcomes associated with calcium
supplementation. Pooled analyses found no difference in all-cause
mortality, cardiovascular disease events, cardiovascular disease mortality, or any incidence of cancer in persons taking calcium, although the number of pooled trials was small and heterogeneity was
high for some of these outcomes.31,32
Folic Acid With or Without Vitamin B12

The USPSTF found 5 RCTs that reported on health outcomes associated with folic acid in nonpregnant adults,31,32 with 1 trial studying folic acid plus vitamin B12 supplementation.41 A pooled analysis
showed no association between folic acid supplementation and allcause mortality over 2 to 6.5 years. Event rates for cardiovascular
disease mortality and cardiovascular disease events were too low
to draw conclusions.31 In a pooled analysis, folic acid either alone42,43
or with vitamin B1241 was associated with higher rates of any cancer
incidence at 2 to 6 years of follow-up.31 However, 1 trial was limited
to adults with moderately elevated homocysteine levels,41 and the
others were limited to adults with a history of colorectal
adenomas.42,43 Thus, the generalizability of this finding to the general population is uncertain.
Vitamin C

Two RCTs44-46 suggested that vitamin C supplementation has no
effect on all-cause mortality, cardiovascular disease events, or cardiovascular disease mortality, although 1 of these trials was small and
not powered for these outcomes. One trial46 suggested that vitamin C supplementation has no effect on cancer incidence or
mortality.
Vitamins B3 and B6

The USPSTF found insufficient evidence to assess the effects of these
vitamins on all-cause mortality, cardiovascular disease outcomes, or
cancer outcomes.31,32
Selenium

Although some individual studies showed conflicting results, the limited overall evidence suggests that selenium supplementation has
no effect on all-cause mortality, cardiovascular disease mortality, cardiovascular disease events, or cancer mortality.31,32

Harms of Supplementation
The USPSTF also reviewed the evidence on the harms of vitamin and
mineral supplements. For many supplements there was little to no
evidence of serious harms.31,32
The most serious harm identified was increased cardiovascular disease mortality and increased risk of lung cancer in persons who
smoke or had workplace asbestos exposure, associated with beta
carotene supplementation at doses of 30 and 20 mg/d.33,34 One of
these trials also co-administered vitamin A at a dose of 25 000 IU/d,33
which exceeds the current tolerable upper intake level for vitamin
A in adults.47 A minor harm of beta carotene was orange discolor-
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ation of the skin.31 Two cohort studies in women showed a statistically nonsignificant increased risk of hip fracture associated with vitamin A supplementation.48,49 Two trials34,45 showed an increased
risk of hemorrhagic stroke associated with vitamin E supplementation at doses of 111 and 200 IU daily, and 1 cohort study found that a
high intake of vitamin B6 (ⱖ35 mg/d) was associated with an increased risk of hip fracture compared with a low intake (<2 mg/d).50
One trial and 2 cohort studies reported an increased risk of kidney stones in persons taking vitamin D.31 In the cohort studies, this
risk was only associated with vitamin D doses of 1000 IU/d or more.
Two cohort studies in men suggest an association between vitamin
C supplementation and kidney stones.31 The evidence on an association between calcium use and kidney stones was mixed.31

Response to Public Comment
A draft version of this recommendation statement was posted for public comment on the USPSTF website from May 4 to June 1, 2021. In responsetocomments,theUSPSTFspecifiedthedosesofbetacarotene,
vitamin A, and vitamin E used in trials reporting harms from these vitamins. Some comments requested that persons with chronic conditions or who are hospitalized be included in this recommendation. In
response, the USPSTF wants to clarify that its recommendations apply
to community-dwelling individuals without known underlying health
conditions. Persons who have an acute or chronic illness may require
additional vitamin, mineral, or multivitamin supplementation as part of
management of their condition, which goes beyond supplementation
forthepreventionpurposesaddressedbythisrecommendation.Some
comments requested additional detailed information from included
studies. More information can be found in the accompanying evidence
summary32 andevidencereport.31 Inaddition,theUSPSTFclarifiedthat
persons who experience food insecurity are among the populations of
interestfortheresearchgaponwhethertheeffectsofvitamin,mineral,
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and multivitamin supplementation on cardiovascular disease and cancer outcomes differ across specific populations.

Research Needs and Gaps
Studies are needed that provide more information on the
following.
• The effects of vitamin, mineral, and multivitamin supplementation on cardiovascular disease and cancer outcomes. Studies need
to be of sufficient duration to detect an effect on these outcomes.
• Whether vitamin D supplementation has an effect on cancer mortality. Studies need to be of sufficient duration to detect an effect
on this outcome.
• Whether there is heterogeneity across specific populations, or by
baseline nutrient level or socioeconomic factors such as food insecurity, in the effects of vitamin, mineral, and multivitamin supplementation on cardiovascular disease and cancer outcomes,
especially in persons with no known deficiencies and low prevalence of supplement use and in racially and ethnically diverse
populations.

Recommendations of Others
The US Department of Health and Human Services 2020-2025 dietary guidelines suggest that nutritional needs should be met primarily from foods and beverages—specifically, nutrient-dense foods
and beverages.51 The American Heart Association recommends that
healthy persons receive adequate nutrients by eating a variety of
foods in moderation, rather than by taking supplements.52
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