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Participants of the Multiethnic Cohort Study in Hawaii and Los Angeles, California, a representative sample of
African-American, Native Hawaiian, Latino, Japanese-American, and White adults, completed a baseline
questionnaire in 1993–1996 assessing dietary supplement use during the past year as well as demographic,
dietary, and other lifestyle factors. Factors associated with supplement use were examined among those who
reported an absence of chronic disease (n = 100,196). Use of any of eight supplements at least once per week
during the past year ranged from 44% among Hawaiian men to 75% among Japanese-American and White
women. Multivitamins were the most frequently reported supplement; 48% of the men and 56% of the women
reported regular use. Dietary supplement use was high across all ethnic groups, although levels and length of
regular use varied. In all gender-specific ethnic groups, supplement use tended to increase with age, education,
physical activity, fruit intake, and dietary fiber intake and to decrease with obesity, smoking, and dietary fat intake.
Participants whose lifestyles were healthier were more likely to use dietary supplements. Therefore, it may be
difficult to separate the effects of supplement use from other lifestyle factors when studying disease etiology.

adult; aged; cohort studies; dietary supplements; ethnic groups; health; minerals; vitamins

Abbreviation: NHANES III, Third National Health and Nutrition Examination Survey.

The dietary supplement market is reported to be one of the
world’s fastest growing industries (1). The Third National
Health and Nutrition Examination Survey (NHANES III)
found that 35–55 percent of US men and women aged 30
years or older reported use of dietary supplements within the
past month (2). The authors suggested that awareness of
studies that link specific dietary nutrients with lower disease
risk may affect the public’s attitudes toward and the use of
dietary supplements. Furthermore, the Dietary Reference
Intakes recommend that intake of vitamin B12 by older adults
who may be at risk of poor absorption and of folate for
women capable of becoming pregnant should be from
supplemental or fortified sources (3). A modified food guide
pyramid for persons older than 70 years of age recommends
supplemental intake of both vitamin B12 and calcium (4).
These recommendations underscore the necessity of

including supplemental sources of intake in any investiga-
tion of nutrient and disease associations.

The numerous formulations of dietary supplements avail-
able present assessment and analytic challenges (5–7).
Despite variations in the composition of supplemental prod-
ucts, reported characteristics of supplement users have been
fairly consistent. Several studies have examined lifestyle and
demographic associations with dietary supplement use,
finding greater use among women, older adults, and those
whose levels of education or socioeconomic status are higher
(8, 9). NHANES III and previous US national surveys
reported higher levels of supplement use among Whites
compared with non-Hispanic Blacks and Hispanic adults (2,
7). Dietary differences including lower fat consumption and
higher fiber intake have been found among dietary supple-
ment users compared with nonusers (10, 11). Thus, supple-
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ment use is associated with a variety of demographic and
lifestyle factors.

However, most previous studies asked about current use
only and were not aimed at minimizing the influence that
preexisting chronic disease may have on supplement use.
Because supplement use may be different among those with
chronic diseases (10, 11), it is more informative to examine
use by healthy adults separately. It is also unclear whether
the extent of dietary supplement use differs among ethnic
groups, especially those who have not been well represented
in national surveys. To address these issues, we analyzed
information on dietary supplement use among healthy adult
participants in the Hawaii–Los Angeles Multiethnic Cohort,
a large study of five ethnic groups (12). We also examined
the influence of demographic, lifestyle, and dietary factors
on supplement use.

MATERIALS AND METHODS

Multiethnic cohort

The Hawaii–Los Angeles Multiethnic Cohort is a prospec-
tive cohort study designed to examine the relation of diet and
other risk factors with cancer among representative popula-
tion groups of five ethnicities: Japanese American, Native
Hawaiian, and non-Hispanic White (recruited primarily in
Hawaii); and African American and Latino (recruited prima-
rily from the greater Los Angeles, California, area) (12). To
achieve as representative a sample of these ethnic groups as
possible, driver’s license files were used as a primary
sampling source since most adults in these areas have
driver’s licenses. To augment this source, the voter registra-
tion file was used in Hawaii, and the Health Care Financing
Administration (now known as Centers for Medicare and
Medicaid Services) files and census tract information of Los
Angeles County were used in the Los Angeles area. On the
basis of a comparison of Multiethnic Cohort participants
with the 1990 US Census regarding selected variables, the
Multiethnic Cohort sample appeared to be well representa-
tive of the five ethnic populations in the study areas (12).
Quantified 3-day measured food records were used to
develop a single, self-administered questionnaire appro-
priate for all ethnic groups (12, 13). The mailed question-
naire was developed in English and was translated (including
back-translation) into Spanish for potential Latino partici-
pants, who were offered both the English and Spanish
versions from which to choose. Approximately 39 percent of
the Latinos completed the Spanish version of the question-
naire (9 percent of the overall cohort). Baseline information
was collected during 1993–1996 for approximately 215,000
adults aged 45–75 years. The design and characteristics of
the Multiethnic Cohort population have been described
previously (12, 13).

Baseline questionnaire

The baseline questionnaire included various demographic,
lifestyle, and medical history items, including migrant status,
gender, height, weight, date of birth, education, smoking,
sun exposure, physical activity, prior illness, and use of

medications. Age group designation was based on the age of
the participant at completion of the baseline questionnaire
(questionnaire date minus date of birth). Height and weight
information was used to determine body mass index (weight
in kilograms/height in meters squared), which was catego-
rized as normal (less than 25), overweight (25–<30), or
obese (30 or more) (14). Regular smokers were defined as
subjects reporting lifetime use of 20 or more packs of ciga-
rettes. Assessment of physical activity was based on the
person’s response regarding the average number of times per
week that he or she participated in vigorous physical activity
long enough to work up a sweat.

Included in the baseline questionnaire was a quantitative
food frequency questionnaire. A subsequent calibration
study found correlations ranging from 0.55 to 0.74 between
energy-adjusted daily nutrient estimates from the quantita-
tive food frequency questionnaire and nutrient estimates
derived from three 24-hour recalls among a random, ethni-
cally diverse subsample of the Multiethnic Cohort (13). We
used gender-specific quartiles of several dietary variables
from the quantitative food frequency questionnaire to
examine associations with supplement use: daily proportion
of energy consumed as fat, and grams of dietary fiber, fruit,
vegetables, and alcohol.

Sample size

Of the 215,902 Multiethnic Cohort participants, 11,812 (5
percent) did not self-identify as one of the five primary
ethnic groups for which the study was designed to be repre-
sentative and thus were excluded from the current analysis.
The aim of this analysis was to examine associations with
supplement use among basically healthy persons, because
those with major chronic disease may take supplements ther-
apeutically. For instance, cohort members reporting a history
of cancer were significantly more likely to use supplements
(odds ratio = 1.22, 95 percent confidence interval: 1.18,
1.27). Therefore, participants who reported a history of risk
factors for cardiovascular disease (high blood pressure, heart
attack or angina, diabetes, or stroke) or a history of cancer
(except nonmelanoma skin cancer) were excluded. Approxi-
mately 39 percent of the exclusions were due to a reported
history of high blood pressure. After exclusions, analyses
were performed for 100,196 participants. Some individual
models had slightly smaller sample sizes if information for
any variable was not complete.

Assessment of supplement use

One page of the baseline questionnaire was devoted to
regular supplement use. For each of the following items,
participants were asked to respond yes or no to whether they
used this supplement at least once a week during the past
year: multivitamins or multivitamins with minerals, vitamin
A, vitamin C, vitamin E, beta-carotene, calcium, selenium,
or iron. If the answer was affirmative, the participant was
asked to select the frequency category describing how many
tablets were taken: one to three per week, four to six per
week, one a day, two a day, or three or more a day. Length of
supplementation was requested for each supplement for
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which the participant reported use: 1 year or less, 2–4 years,
or 5 years or more. Additionally, participants were asked to
select the category representing the dose per tablet regarding
intake of each supplement except multivitamins. For a repre-
sentative subsample of the cohort, we compared supplement-
use responses from the baseline questionnaire with those
from three random 24-hour recalls that trained dietitians
administered by telephone. For seven of the eight supple-
ments, kappa statistics for any use ranged from 0.40 to 0.72;
for vitamin A, agreement was poor at 0.17 (15). When the
average of the three telephone recalls was used as a refer-
ence, 80 percent of the questionnaire values were within one
category of the six frequency-of-use categories for each of
the eight supplement products (15).

Analyses

Descriptive analyses were conducted by using SAS soft-
ware, version 6.12 (16). Because of an unbalanced gender
distribution within ethnic groups, we adjusted demographic
and lifestyle characteristics for gender in the results. Simi-
larly, dietary supplement use within each ethnic group was
adjusted for age. The gender and age adjustments were

completed by using the poststratification method described
by Rossi et al. (17), weighted by the proportion of the cohort
of 100,196 in the gender-age groups. Differences in propor-
tions were assessed by using the chi-square test. Stepwise
elimination logistic regression for models of supplement use
was conducted by using Stata statistical software, version 6.0
(18). A two-step process was used to determine the best
models of dietary supplement use within each gender-
specific ethnic group. Initially, demographic and lifestyle
factors were examined for their association with supplement
use. In the second step, dietary factors were assessed for their
association with dietary supplement use in each gender-
specific ethnic group after we controlled for the significant
demographic and lifestyle factors. Final adjusted odds ratios
and the corresponding 95 percent confidence intervals were
determined from the best-fitting models of supplement use.
Two-way interactions and fit of the models were assessed
via likelihood ratio tests. The “lroc” procedure in Stata soft-
ware was used to graph the specificity against one minus the
sensitivity to produce the receiver operating characteristic
curve. The area under the curve summarized the amount of
supplement use explained by the model.

TABLE 1.   Distribution of characteristics (%) of the participant sample, Hawaii–Los Angeles Multiethnic Cohort Study, United States, 
baseline assessment 1993–1996

* Proportions within each ethnicity were adjusted for gender by poststratification.

African 
Americans

(n = 12,018)

Native 
Hawaiians
(n = 6,478)

Latinos 
(n = 24,510)

Japanese 
Americans

(n = 28,354)

Whites
(n = 28,836)

All
(n = 100,196)

Gender

Male 36.8 41.3 48.0 43.4 44.6 43.9

Female 63.2 58.7 52.0 56.6 55.4 56.1

Age group (years)*

45–<55 39.1 59.0 32.8 36.6 46.6 40.3

55–<65 27.7 25.6 45.0 29.7 29.5 32.9

65–75 33.2 15.4 22.1 33.7 23.9 26.8

Educational level*

≤12th grade 36.3 47.7 67.2 35.6 23.1 40.4

Post-high school/vocational 38.4 31.7 21.9 30.3 31.5 29.7

≥College graduate 25.3 20.6 10.9 34.2 45.4 29.9

Body mass index (kg/m2)*

Normal 42.9 40.1 40.1 73.0 58.4 54.9

Overweight 39.0 37.1 44.2 23.8 31.2 33.6

Obese 18.1 22.8 15.7 3.2 10.4 11.5

Smoking status*

Never 37.7 38.9 51.5 52.0 40.6 45.9

Former 37.4 33.8 33.0 33.9 41.8 36.5

Current 24.8 27.3 15.5 14.1 17.5 17.6

Physical activity (resulting in sweat)*

Never 26.3 16.8 27.9 29.5 21.4 25.5

1–2 times/week 26.2 27.5 26.1 33.9 29.4 29.4

≥3 times/week 47.5 55.6 46.0 36.6 49.2 45.1
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RESULTS

Approximately 56 percent of the participants were female,
although the proportion varied somewhat by ethnicity (table
1). The gender-adjusted distribution across the three adult
age groups was neither balanced nor consistent between
ethnicities; more Native Hawaiians were in the youngest age
group (45–<55 years), whereas more Latinos were in the
middle age group (55–<65 years). Proportionately more of
the oldest age group in the cohort was excluded because of
cardiovascular disease risk or previous cancer. Similar to the
census data for Hawaii and California, the highest level of
education completed by the adults varied significantly by
ethnicity. Substantially fewer Japanese Americans were
obese compared with the other four ethnicities. Native
Hawaiians included the largest proportion of current
smokers, whereas Japanese Americans and Latinos had the
largest proportions of subjects reporting never having
smoked. Approximately 56 percent of the Native Hawaiians
and less than half of each of the other ethnic-specific groups
reported physical activity at least three times or more per
week.

Figures 1 and 2 summarize self-reported regular (at least
once a week during the last year) dietary supplement use, by
ethnicity, among men and women, respectively. The propor-
tions were age standardized within each gender- and ethnic-
specific group. Regardless of ethnicity, significantly more
women than men reported use of each supplement type, with

the exceptions of vitamin A and selenium. Only 53 percent
of Native Hawaiians reported use of any of the eight supple-
ment types compared with 69 percent, 68 percent, 66
percent, and 62 percent among Whites, Japanese Americans,
African Americans, and Latinos, respectively. A multivi-
tamin was the most frequently reported dietary supplement
used by both men and women. At 55 percent, 54 percent, 52
percent, and 51 percent, more than half of the White,
African-American, Latino, and Japanese-American adults,
respectively, reported regular multivitamin use in contrast to
41 percent of the Native Hawaiians. Within each gender-
specific ethnic group, the proportion reporting use of multi-
vitamins was only slightly lower than the proportion
reporting use of any dietary supplement, indicating consider-
able overlap of multivitamin users and persons using single
nutrient supplements. Relatively few participants reported
use of only one of the single nutrient supplements.

Supplemental vitamin C and vitamin E use was highest
among White, African-American, and Japanese-American
adults. Japanese-American, Latino, and White adults
reported using calcium supplements more frequently than
did African Americans or Native Hawaiians. Twelve percent
of Whites reported using beta-carotene supplements
compared with 7–8 percent of adults of other ethnicities.
Supplemental selenium intake did not vary by ethnicity. Use
of vitamin A was substantially greater among Latino and
African-American adults compared with the other ethnicities

FIGURE 1. Age-standardized use of eight dietary supplements during the past year by healthy men in the Hawaii–Los Angeles Multiethnic
Cohort Study (n = 44,020), United States. For this analysis, healthy participants were defined as those reporting no history of cardiovascular
disease risk factors or cancer. Baseline information for these men aged 45–75 years was collected during 1993–1996.
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(18 percent and 16 percent, respectively, vs. 8–10 percent),
and iron intake levels were similarly distributed (17 percent
and 21 percent, respectively, vs. 6–11 percent). Among
males, vitamin C was the most frequently reported supple-
ment after multivitamins. Among females, calcium was the
most frequently reported supplement after multivitamins
among Japanese Americans and Latinos, whereas vitamin C
remained the most frequently used dietary supplement after
multivitamins among White, Native Hawaiian, and African-
American women. As figures 1 and 2 indicate, despite the
variability in use, the patterns of use of the eight dietary
supplement types were similar across ethnicities.

Tables 2 (males) and 3 (females) show the odds ratios for
demographic and lifestyle factors that were associated with
use of any of the eight dietary supplements by the five ethnic
groups. Older age, higher educational level, and engaging in
regular physical activity were positively associated with
dietary supplement use. Obese persons and current smokers
were less likely to report such use. Although women were
more likely than men to report use of dietary supplements,
the demographic and lifestyle factors associated with supple-
ment use were similar for both genders. Average daily hours
of sleep, average daily hours of television watching, and
number of children were not related to dietary supplement
use. Two other factors showed weak and inconsistent associ-

ations and were not included in multivariate analyses: 1)
family history of cancer was positively associated with
dietary supplement use among Japanese-American men
(odds ratio = 1.09, 95 percent confidence interval: 1.01,
1.18) and White women (odds ratio = 1.15, 95 percent confi-
dence interval: 1.08, 1.24) only; and 2) persons whose
marital status was categorized as divorced, separated, or
widowed were slightly more likely to report use of supple-
ments than were married adults (odds ratios = 1.12–1.20),
although among only Latino, Japanese-American, or White
women and African-American men and women.

Of the dietary variables examined (percentage of energy
from fat; grams of alcohol, fiber, vegetables, and fruit), only
percentage of energy from fat and grams of fiber and fruit
were consistently associated with use of dietary supple-
ments. Persons who consumed a high fat or a low fiber or
fruit diet were less likely to use supplements. The estimated
area under the curve of the models of demographic and life-
style characteristics associated with supplement use indi-
cated that the models explained 57–60 percent of the
variance; adding in dietary fiber, fruit, and percentage of
energy from fat accounted for only an additional 2 percent of
the variance.

Data on long-term use of specific dietary supplements
(defined as regular use for at least 5 years or longer) are

FIGURE 2. Age-standardized use of eight dietary supplements during the past year by healthy women in the Hawaii–Los Angeles Multiethnic
Cohort Study (n = 56,176), United States. For this analysis, healthy participants were defined as those reporting no history of cardiovascular
disease risk factors or cancer. Baseline information for these women aged 45–75 years was collected during 1993–1996.
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shown in table 4. Multivitamins, the supplement type used
most frequently, had the largest proportion of participants
reporting long-term use. Selenium, infrequently reported by
participants at the baseline assessment, had the smallest
proportion of long-term users. For the other dietary supple-
ment types assessed, the proportion of long-term users
ranged from a low of 10 percent (β-carotene in Latino
women) to a high of 57 percent (vitamin C in Japanese-

American men). In comparison to the other groups, fewer
Latinos reported using any of the supplements for 5 years or
longer.

DISCUSSION

Although US surveys have reported on current use of
dietary supplements, data from the present study add unique

TABLE 2.   Odds ratios and 95% confidence intervals from multivariate analyses of demographic, lifestyle, and dietary characteristics 
associated with use of any of eight dietary supplement types by males in five ethnic groups (n = 44,020), Hawaii–Los Angeles 
Multiethnic Cohort Study, United States, baseline assessment 1993–1996

* CI, confidence interval.

African Americans
(n = 4,426)

Native Hawaiians
(n = 2,678)

Latinos
(n = 11,765)

Japanese Americans
(n = 12,294)

Whites
(n = 12,857)

Odds ratio 95% CI* Odds ratio 95% CI Odds ratio 95% CI Odds ratio 95% CI Odds ratio 95% CI

Model 1: demographic and lifestyle factors

Age (years)

45–<55 1.0 1.0 1.0 1.0 1.0

55–< 65 1.05 0.90, 1.22 1.09 0.91, 1.31 1.22 1.12, 1.33 1.26 1.15, 1.38 1.18 1.08, 1.29

65–75 0.95 0.82, 1.11 1.03 0.82, 1.31 1.38 1.25, 1.53 1.58 1.43, 1.74 1.17 1.07, 1.29

Educational level

<High school 1.0 1.0 1.0 1.0 1.0

Post-high school/vocational 1.20 1.04, 1.39 1.65 1.37, 1.99 1.12 1.03, 1.23 1.31 1.19, 1.44 1.43 1.29, 1.59

≥College graduate 1.30 1.10, 1.54 1.97 1.60, 2.43 1.28 1.14, 1.44 1.57 1.42, 1.73 1.53 1.39, 1.69

Body mass index

Normal 1.0 1.0 1.0 1.0 1.0

Overweight 0.93 0.81, 1.07 0.85 0.71, 1.03 0.83 0.76, 0.90 0.82 0.76, 0.89 0.78 0.72, 0.84

Obese 0.76 0.62, 0.93 0.71 0.57, 0.89 0.65 0.58, 0.74 0.70 0.58, 0.85 0.68 0.60, 0.78

Smoking status

Never 1.0 1.0 1.0 1.0 1.0

Former 0.99 0.85, 1.16 1.14 0.95, 1.38 0.96 0.88, 1.04 1.00 0.92, 1.09 1.05 0.97, 1.14

Current 0.81 0.68, 0.96 0.80 0.64, 0.99 0.79 0.71, 0.88 0.84 0.75, 0.93 0.76 0.68, 0.84

Physical activity (resulting in 
sweat)

Never 1.0 1.0 1.0 1.0 1.0

1–2 times/week 1.37 1.15, 1.64 1.21 0.93, 1.58 1.20 1.03, 1.23 1.10 0.99, 1.21 1.02 0.91, 1.14

≥3 times/week 1.39 1.19, 1.63 1.29 1.02, 1.63 1.28 1.14, 1.44 1.34 1.22, 1.48 1.34 1.21, 1.48

Model 2: dietary factors adjusted for all demographic and lifestyle variables listed above

Percentage of energy from fat

Quartile 1 1.0 1.0 1.0 1.0 1.0

Quartile 2 0.82 0.65, 1.03 0.92 0.74, 1.15 1.03 0.91, 1.16 0.93 0.85, 1.02 0.91 0.81, 1.02

Quartile 3 0.91 0.73, 1.12 1.11 0.89, 1.39 0.97 0.86, 1.09 0.92 0.83, 1.02 0.80 0.72, 0.89

Quartile 4 0.81 0.66, 0.98 0.97 0.77, 1.22 0.82 0.73, 0.92 0.82 0.72, 0.93 0.70 0.63, 0.78

Fiber intake (g/day)

Quartile 1 1.0 1.0 1.0 1.0 1.0

Quartile 2 1.20 1.02, 1.42 1.24 1.00, 1.55 1.30 1.14, 1.48 1.24 1.13, 1.36 1.25 1.12, 1.39

Quartile 3 1.21 1.02, 1.44 1.48 1.18, 1.85 1.41 1.25, 1.59 1.41 1.27, 1.56 1.46 1.31, 1.63

Quartile 4 1.76 1.47, 2.10 1.68 1.33, 2.10 1.52 1.35, 1.70 1.82 1.60, 2.07 1.74 1.56, 1.96

Fruit intake (g/day)

Quartile 1 1.0 1.0 1.0 1.0 1.0

Quartile 2 1.10 0.93, 1.31 0.92 0.73, 1.16 1.30 1.17, 1.45 1.13 1.03, 1.26 1.21 1.09, 1.34

Quartile 3 1.50 1.23, 1.83 1.34 1.04, 1.73 1.47 1.30, 1.66 1.22 1.08, 1.37 1.26 1.13, 1.42

Quartile 4 1.39 1.10, 1.76 1.24 0.93, 1.67 1.56 1.37, 1.77 1.33 1.15, 1.54 1.29 1.13, 1.48
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information. To our knowledge, levels of supplement use
among Japanese Americans and Native Hawaiians have not
been specifically reported nor compared with levels of use
among similar adults of African-American, Hispanic, or
White ancestry. In addition, by excluding adults who
reported certain major chronic diseases and/or risk factors
for chronic disease, we minimized the influence of preex-
isting disease on the reported use of supplements. Finally,

we analyzed both the frequency of supplement intake and the
time period over which the supplement had been used,
providing insight into changes in patterns of use.

Few other studies have reported supplement use by
ethnicity. Neuhouser et al. (19) defined regular supplementa-
tion as three or more times per week and reported levels of
53–70 percent among Black, Hispanic, White, and Asian
males participating in the Prostate Cancer Prevention Trials.

TABLE 3.   Odds ratios and 95% confidence intervals from multivariate analyses of demographic, lifestyle, and dietary characteristics 
associated with use of any of eight dietary supplement types by females in five ethnic groups (n = 56,176), Hawaii–Los Angeles 
Multiethnic Cohort Study, United States, baseline assessment 1993–1996

* CI, confidence interval.

African Americans
(n = 7,592)

Native Hawaiians
(n = 3,800)

Latinos
(n = 12,745)

Japanese Americans
(n = 16,060)

Whites
(n = 15,979)

Odds ratio 95% CI* Odds ratio 95% CI Odds ratio 95% CI Odds ratio 95% CI Odds ratio 95% CI

Model 1: demographic and lifestyle factors

Age (years)

45–<55 1.0 1.0 1.0 1.0 1.0

55–< 65 1.01 0.89, 1.14 1.08 0.91, 1.27 1.21 1.11, 1.32 1.51 1.38, 1.66 1.29 1.18, 1.40

65–75 0.99 0.87, 1.12 1.02 0.83, 1.25 1.20 1.08, 1.34 1.49 1.36, 1.63 1.28 1.16, 1.41

Educational level

≤High school 1.0 1.0 1.0 1.0 1.0

Post-high school/vocational 1.29 1.14, 1.45 1.62 1.39, 1.89 1.18 1.07, 1.30 1.10 1.00, 1.21 1.38 1.26, 1.52

≥College graduate 1.44 1.26, 1.65 1.67 1.38, 2.02 1.43 1.24, 1.64 1.07 0.97, 1.18 1.52 1.38, 1.67

Body mass index

Normal 1.0 1.0 1.0 1.0 1.0

Overweight 0.85 0.76, 0.96 0.80 0.69, 0.94 0.84 0.77, 0.91 0.71 0.64, 0.78 0.76 0.70, 0.83

Obese 0.74 0.65, 0.84 0.61 0.52, 0.73 0.56 0.51, 0.62 0.44 0.36, 0.53 0.53 0.47, 0.59

Smoking status

Never 1.0 1.0 1.0 1.0 1.0

Former 1.10 0.98, 1.24 1.14 0.97, 1.34 0.99 0.90, 1.09 1.07 0.97, 1.17 1.10 1.01, 1.19

Current 0.87 0.77, 1.00 0.71 0.60, 0.83 0.81 0.71, 0.91 0.72 0.64, 0.81 0.78 0.70, 0.86

Physical activity (resulting in 
sweat)

Never 1.0 1.0 1.0 1.0 1.0

1–2 times/week 1.35 1.18, 1.55 1.29 1.07, 1.56 1.20 1.08, 1.32 1.14 1.04, 1.24 1.24 1.13, 1.37

≥3 times/week 1.67 1.49, 1.88 1.38 1.17, 1.64 1.51 1.38, 1.65 1.40 1.28, 1.53 1.43 1.31, 1.57

Model 2: dietary factors adjusted for all demographic and lifestyle variables listed above

Percentage of energy from fat

Quartile 1 1.0 1.0 1.0 1.0 1.0

Quartile 2 0.91 0.75, 1.10 1.03 0.84, 1.27 1.01 0.89, 1.14 0.98 0.89, 1.08 0.89 0.79, 1.00

Quartile 3 0.90 0.75, 1.07 0.92 0.75, 1.12 0.89 0.79, 1.01 0.92 0.83, 1.02 0.79 0.70, 0.88

Quartile 4 0.68 0.58, 0.81 0.80 0.65, 0.98 0.75 0.67, 0.85 0.82 0.73, 0.93 0.63 0.57, 0.71

Fiber intake (g/day)

Quartile 1 1.0 1.0 1.0 1.0 1.0

Quartile 2 1.23 1.07, 1.41 1.22 1.01, 1.48 1.11 0.98, 1.26 1.32 1.20, 1.45 1.25 1.13, 1.39

Quartile 3 1.45 1.25, 1.68 1.28 1.05, 1.55 1.38 1.22, 1.56 1.54 1.39, 1.71 1.47 1.32, 1.63

Quartile 4 1.62 1.40, 1.88 1.40 1.15, 1.69 1.68 1.50, 1.89 1.74 1.53, 1.97 1.60 1.43, 1.80

Fruit intake (g/day)

Quartile 1 1.0 1.0 1.0 1.0 1.0

Quartile 2 1.21 1.04, 1.40 1.20 0.98, 1.47 1.26 1.12, 1.42 1.23 1.11, 1.37 1.19 1.07, 1.33

Quartile 3 1.36 1.15, 1.61 1.36 1.08, 1.71 1.54 1.35, 1.75 1.48 1.31, 1.67 1.31 1.17, 1.48

Quartile 4 1.40 1.15, 1.70 1.32 1.02, 1.71 1.54 1.34, 1.77 1.29 1.11, 1.49 1.41 1.22, 1.62
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Frank et al. (10), asking about current use of supplements
five or more times weekly during the past month, reported
levels of use of 58–65 percent among Hispanic, African-
American, Asian, and White US female physicians. We
found similar, yet slightly higher levels (62–69 percent)
among our adults of these same ethnicities, who were
representative of a broader range of socioeconomic levels.
Nationally representative surveys report slightly lower use in
the past month among US adults (35–55 percent) and use 7–
10 percent lower among African-American and Hispanic
adults compared with Whites (7, 20, 21).

Our data are consistent with other reports indicating that
multivitamins are the most frequently reported supplement
type among all ethnic-gender groups (6, 7, 20, 22). The
predominance of multivitamin use among these reportedly
healthy participants is particularly interesting. Rather than
augmenting a specific nutrient, most supplement users
choose a product providing multiple nutrients for which
dietary recommendations exist. This selection suggests that
these adults are not worried about deficiencies in specific
nutrients but may be more concerned about nutrient adequacy
in general or possibly think that a multivitamin-type supple-
ment provides assurance against nutrient deficiencies.

Use of any type of dietary supplement was approximately
14 percent greater, and use of multivitamins was approxi-
mately 8 percent greater, among women compared with
men, regardless of ethnicity. The National Health Interview
Survey and NHANES III found that approximately 6–8

percent more women than men use supplements (7, 20). In
our data, the proportion of supplement users among men and
women varied the most for calcium. Three times as many
women as men reported use of calcium supplements regard-
less of ethnicity, suggesting that women may be more
concerned about osteoporosis. Selenium and vitamin A were
the only supplements for which intake among men and
women did not differ substantially, although only 3 percent
and 12 percent, respectively, reported use of either of these
specific supplements.

Although patterns of supplement use varied little across
ethnicities, there were two interesting exceptions. Age-
standardized use of vitamin A and iron supplements among
Latinos and African Americans was approximately twice
that of the other ethnic groups, regardless of gender. This
result suggests the possibility that supplemental intakes of
these nutrients are being promoted among these ethnic
groups or in Los Angeles; this finding should be investi-
gated further. Additionally, substantially more Japanese-
American and White participants in the current study
reported long-term use of supplements, suggesting that use
of various supplement products is relatively recent among
the African-American, Native Hawaiian, and especially
Latino participants.

In general, older persons were more likely to use supple-
ments. However, similar to the findings of Frank et al. (10)
among African-American and Hispanic female physicians,
dietary supplementation did not increase with age among our

TABLE 4.   Age-standardized proportion (%) of supplement users* reporting regular use of specific 
dietary supplements for 5 years or more, by gender-specific ethnic group, Hawaii–Los Angeles 
Multiethnic Cohort Study, United States, baseline assessment 1993–1996

* Proportion is based on users of that type of supplement. For instance, 49.6% of the African-American
men using multivitamins reported use of 5 years or more, and 35.1% of those using vitamin E reported use
for 5 years or more.

African 
Americans

Native 
Hawaiians

Latinos Japanese 
Americans

Whites

Males

Multivitamins 49.6 50.6 41.6 63.6 60.5

Vitamin A 32.5 33.4 25.5 44.7 41.1

Vitamin C 37.5 41.9 30.4 56.7 54.1

Vitamin E 35.1 38.4 29.3 48.4 45.7

β-Carotene 18.3 19.4 13.9 25.9 25.4

Calcium 25.0 28.0 20.9 41.4 37.2

Iron 20.1 21.2 17.6 32.6 22.2

Selenium 14.9 19.7 10.3 26.7 26.5

Females

Multivitamins 48.8 53.6 39.3 61.5 62.3

Vitamin A 28.2 32.5 21.4 35.7 38.0

Vitamin C 35.9 41.1 27.6 52.5 53.4

Vitamin E 32.3 38.9 25.4 45.2 44.6

β-Carotene 13.0 18.7 10.2 17.4 20.3

Calcium 25.1 32.6 22.5 42.6 40.9

Iron 23.6 25.3 15.5 26.1 25.3

Selenium 9.1 14.2 7.1 14.4 19.7
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African-American and Native Hawaiian adults. The absence
of a monotonic linear increase in supplement use with age
for many groups may initially seem surprising. Instead, a
threshold effect was observed, where use remained relatively
constant after age 55 years. Supportive of this relation, a
cross-sectional examination of our data revealed that
reported supplement use increased with age among those in
the 45–55-year age range. Supplement use may already be an
established behavior after age 55 years.

Contrary to our expectations, factors associated in multi-
variate models with dietary supplement use tended to be
similar across gender-specific ethnic groups. The lifestyle
and demographic relations found suggest that a “health
conscious” attitude predominates among dietary supplement
users. Educational level was associated with a substantially
increased likelihood of supplement use among all gender-
specific ethnic groups except Japanese-American women.
More years of education may imply a greater awareness of
the role of nutrition in good health.

Similar to the findings of Houston et al. (8), who assessed
community-dwelling adults aged 60 years or older, and find-
ings among men in the Prostate Cancer Prevention Trials, as
reported by Neuhouser et al. (19), obesity was inversely
associated with supplement use, reinforcing the notion that
supplement users focus attention on healthy behaviors. In the
current analysis, this finding was consistent across ethnic
populations, despite widely varying proportions of obese
adults. Likewise, the reduced rate of supplementation among
current smokers was consistent with the “healthy lifestyle
choices” linkage to supplement use, as is the finding that
former smokers were similar to never smokers in their
dietary supplement use. Engaging in regular physical
activity, again a healthy lifestyle choice, was significantly
associated with an increased likelihood of supplement use,
although usual hours spent watching television (as an esti-
mate of sedentary behavior) was not related to use of dietary
supplements. Healthy dietary choices, as measured by higher
fiber and fruit intakes and by a lower fat intake, were also
associated with supplement use among most of the gender-
specific ethnic groups. Participants reporting the highest
daily levels of dietary fiber intake were 40–82 percent more
likely to report use of dietary supplements compared with
those adults who had the lowest levels of daily fiber intake.

There are several caveats to the current analysis. By
excluding those persons who had potential risk factors for
and a history of cardiovascular disease and cancer, older
participants were more likely to be excluded, and this exclu-
sion was disproportionate across ethnic groups. The propor-
tion of participants excluded because of cardiovascular
disease risk factors ranged from 35 percent among Whites to
almost 63 percent among African Americans. Ten percent of
the White participants were excluded because of a previous
cancer compared with only 5.5 percent of the Latinos. Thus,
by intent, these findings apply only to persons reporting no
history of these major chronic diseases.

Additionally, only eight specific supplement types were
included in our assessment. By narrowing the focus of
supplement types, we may have misclassified some partici-
pants as nonusers of supplements because they regularly
used a type of dietary supplement excluded in our question-

naire. However, Murphy et al. (15) compared supplement
intake on the dietary history questionnaire and supplement
intake reported on three 24-hour recalls for a representative
sampling of the cohort and found that few participants used
vitamin or mineral supplements that were excluded from the
dietary history questionnaire.

Although the association of chronic supplement use with
subsequent cardiovascular disease or cancer outcomes has
been pursued in recent studies (23–27), the populations were
predominantly White, and associations for non-White adults
have received little attention. Our analysis takes one step in
that direction by reporting dietary supplement use among
healthy African-American, Native Hawaiian, Latino, and
Japanese-American adults and thus provides a basis for
future analyses in relation to chronic disease outcomes.

Our models of demographic and lifestyle factors did not
explain all of the variation between users and nonusers of
dietary supplements. However, users could be distinguished
from nonusers regarding factors thought to be indicative of a
healthy lifestyle, regardless of gender or ethnicity. Such
findings may be particularly important to consider in anal-
yses of observational or prevention trials, and they highlight
the difficulty in separating the effects of diet and supplement
use on disease etiology. The high prevalence of dietary
supplement use across the different ethnic populations rein-
forces the need to include supplemental sources when evalu-
ating the relation between nutrient intakes and disease
outcomes.
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