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ALARGE NUMBER AND WIDE

variety of medications ap-
proved for use by the US
Food and Drug Administra-

tion (FDA) are available to the US popu-
lation, and expenditures on drugs have
increased dramatically in recent years.1-3

New prescription drugs are continu-
ally introduced, and older drugs are in-
creasingly available over the counter
(OTC), making self-medication com-
monplace. Adverse reactions to drugs
are among the leading causes of hos-
pitalization and death in this coun-
try.4,5 At the same time, there has been
a considerable increase in the use of
herbal products and other natural
supplements6,7 (henceforth referred to
as “herbals/supplements”), which by
law are not subject to FDA regulation.
Although these products may be taken
concurrently with regulated medica-
tions, health care professionals are of-
ten not informed of such use by their
patients.7 Evidence is growing that
many herbals/supplements have phar-
macologic activity that can lead to clini-
cally serious adverse interactions when
they are taken together with regulated
drugs,8 but there is little information
available to estimate the potential mag-
nitude of this problem.

More generally, despite the substan-
tial commitment of resources from gov-
ernment, industry, and others to evalu-
ate drug effects, no ongoing information
exists on the degree to which the US
population is using the broad range of
medications, including prescription and
OTC drugs, vitamins/minerals, and
herbals/supplements. To help meet this
need, the Slone Epidemiology Unit of
Boston University is conducting an on-
going telephone survey of a random

sample of the noninstitutionalized con-
tinental US population. In this first re-
port, we focus on general patterns of
medication use in the ambulatory US
adult population in 1998 and 1999.
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Context Data on the range of prescription and over-the-counter drug use in the United
States are not available.

Objective To provide recent population-based information on use of all medica-
tions, including prescription and over-the-counter drugs, vitamins and minerals, and
herbal preparations/natural supplements in the United States.

Design, Setting, and Participants Ongoing telephone survey of a random sample
of the noninstitutionalized US population in the 48 continental states and the District
of Columbia; data analyzed here were collected from February 1998 through Decem-
ber 1999.

Main Outcome Measure Use of medications, by type, during the preceding week,
compared by demographic characteristics.

Results Among 2590 participants aged at least 18 years, 81% used at least 1 medi-
cation in the preceding week; 50% took at least 1 prescription drug; and 7% took 5
or more. The highest overall prevalence of medication use was among women aged
at least 65 years, of whom 12% took at least 10 medications and 23% took at least 5
prescription drugs. Herbals/supplements were taken by 14% of the population.
Among prescription drug users, 16% also took an herbal/supplement; the rate of
concurrent use was highest for fluoxetine users, at 22%. Reasons for drug use varied
widely, with hypertension and headache mentioned most often (9% for each).
Vitamins/minerals were frequently used for nonspecific reasons such as “health”
(35%); herbals/supplements were also most commonly used for “health” (16%).

Conclusions In any given week, most US adults take at least 1 medication, and many
take multiple agents. The substantial overlap between use of prescription medications
and herbals/supplements raises concern about unintended interactions. Documenta-
tion of usage patterns can provide a basis for improving the safety of medication use.
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METHODS
Sampling
Residents of households in the 48 con-
tiguous states and the District of Co-
lumbia are eligible for inclusion in the
survey. Not eligible are those without
telephones; individuals residing in va-
cation homes for less than 3 consecu-
tive months, nursing homes, rehabili-
tation hospitals, or “group homes” (eg,
halfway houses); and individuals in
prisons, military barracks, or college/
university dormitories without tele-
phones in individual rooms.

Subjects are identified by random
digit dialing (RDD); a 2-stage sam-
pling procedure9 is used to generate the
telephone numbers to be called. At least
20 attempts are made to contact the
targeted numbers over a 1- to 2-month
period before a number is considered
unreachable. At each contacted num-
ber, 1 individual in the household is
selected for interview by a computer-
generated random number procedure.
Persons 14 to 17 years old are inter-
viewed only with the permission of a
parent or guardian; for children younger
than 14 years and subjects incapable of
responding to the questions because of
conditions such as Alzheimer disease,
a surrogate (parent, spouse, or care-
taker) who has knowledge of all the
subject’s medications is interviewed.
Currently, interviews are conducted in
English or Spanish. For subjects who
only speak another language, the in-
terview is conducted in English if some-
one is present who can act as an inter-
preter. In the future, the use of an
interpreter service is planned.

Survey Information
Information is recorded on prescrip-
tion and nonprescription drugs, vita-
mins/minerals, and herbals/supple-
ments. The last group includes plant
extracts except those marketed in regu-
lated drugs (eg, senna laxatives), amino
acids, animal extracts, enzymes, and
other unclassified agents (eg, glu-
cosamine).

The interviewer explains that infor-
mation is being sought on any amount
of use of all medications taken during

the preceding 7 days and asks the sub-
ject to gather the relevant bottles or
packages. A list of reasons for use (eg,
pain/headache/backache, depression/
tension/emotional disorders) is then
read to elicit recall of medications not
covered by the bottles. In addition, a
short list of trade names of selected
drugs is read. After the names of all re-
ported medications have been re-
corded, the following information is ob-
tained for each: reason for use, route
of administration, number of days taken
in the week before the interview, and
total duration of the current episode of
use. For products containing aspirin,
acetaminophen, ibuprofen, or conju-
gated estrogens, the dose and number
of pills per day are also obtained.

Other information elicited includes
age, sex, race (using the 1990 US Cen-
sus categories10), Hispanic origin, years
of education, income (in ranges),
whether the subject has prescription cov-
erage through health insurance, ZIP code
of residence, and for women aged 18 to
50years,pregnancystatus (includingdue
date or last menstrual period).

Coding of Medications
Medication names are coded for analy-
sis using a dictionary developed and
maintained by the Slone Epidemiol-
ogy Unit. The dictionary is a comput-
erized linkage system composed of in-
dividual agents and multicomponent
products, including herbals/supple-
ments, each assigned specific code
numbers. All combination products are
linked to their individual compo-
nents. Thus, groupings of drugs that
contain a particular entity (eg, aspirin-
containing products) can be automati-
cally generated.

Participation and Losses
The survey was initiated in February
1998; this article covers data collection
through the end of December 1999. Dur-
ing that time, we attempted to contact
10354 telephone numbers, of which
5279 were clearly not eligible residen-
tial numbers, and 562 could not be con-
tacted; we assumed that 10% of the lat-
ter (ie, 56 numbers) were residences,

leaving 4569 eligible numbers. From
these, there were 783 refusals, 207 un-
successful attempts to interview for rea-
sons other than refusal (eg, hearing prob-
lems or unable to interview within the
specified time limit), the 56 not-
contacted numbers assumed to be eli-
gible, 318 with unresolved status when
the data file was closed for analysis, and
3205 interviews. Some information was
available about the characteristics of the
990 refusals and “unsuccessful inter-
views” in terms of age (known for 10%),
sex (27%), number in household (32%),
and region (100%). These nonpartici-
pating subjects were somewhat more
likely to be men than the participating
subjects (54% vs 46%), but the distri-
butions according to the other factors
were similar. A total of 71 interviews
were eventually conducted from the
group of 318 with unresolved status, but
are not included in this report. Thus, the
overall participation rate was 72% of the
eligible subjects (3276/4569).

From the 3205 interviews in the ana-
lytical file, we excluded 22 that were
conducted early in the project be-
cause the random selection within the
household was not done properly, and
3 in which the subject’s age or sex was
not recorded. Thus, 3180 interviews
were available for analysis, of which 370
were completed in 1998 when the sur-
vey was conducted on a smaller (but
still national) scale, and 2810 in 1999.
Among 2590 subjects at least 18 years
of age, 183 interviews were conducted
with surrogates. Among 590 younger
subjects, 493 interviews were con-
ducted with parents.

Comparison With US Census Data
We compared demographic informa-
tion on all 3180 interviews to data from
US Census projections for 1998 and
2000.11-15 For the comparison of the ra-
cial/ethnic distribution, the 1990 Cen-
sus data10 were used because the cat-
egories were defined differently in the
1998 and 2000 projections. The prob-
ability of selection within each house-
hold, which is inversely related to
household size, was allowed for by
weighting the survey data according to
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that factor. The subjects included in the
Slone Survey generally reflected the US
population. The distribution accord-
ing to race was similar (white: 77% in
the survey with 60 refusing to answer,
80% in the United States) and the pro-
portion living within each of 4 broad re-
gions (Northeast, Midwest, South, and
West) was within 2% of the US Census
figures. The age and sex distributions of
study participants were similar to the
United States (median age, 34 years; 35
years in the United States; 53% women,
51% in the United States). The Slone
Survey included somewhat fewer single-
person households (22% vs 26%) and
fewer individuals of Hispanic origin (9%
vs 12%). The only material differences
were that survey subjects had more edu-
cation (30% college graduate vs 21%)
and higher annual household incomes
(58% with at least $35000 vs 55%). Thir-
teen percent of study participants re-
fused to answer the income questions.

Assessment of Medication Use
in the Adult Population
Our results are based on the 2590 sub-
jects who were at least 18 years of age.
One-week prevalence is reported, ie,
any use during the 1-week period pre-
ceding the interview. We elected not to
include topical vitamins/minerals and
topical herbals/supplements in this
analysis because of the likelihood of in-
complete reporting of the use of such
products. Topical drugs and eyedrops
were included. All percentages are
adjusted for household size. As ex-
amples of the precision of the results,
in the full sample of 2590, estimates of
1% are accurate to ±0.4%, estimates of
10% to ±1.2%, estimates of 20% to
±1.5%, and estimates of 50% to ±2%.
In the smaller subgroups (eg, women
aged 45-64 years), the accuracy is lower.

RESULTS
Overall Medication Use

As shown in FIGURE 1, 81% of the sub-
jects had taken at least 1 medication
(prescription or OTC drug, vitamin/
mineral, or herbal/supplement) dur-
ing the preceding week. Rates of use in-
creased with age and were greater in

women than men in every age group,
with the exception that among per-
sons 65 years or older, the propor-
tions who took at least 10 medications
were the same. The highest overall
prevalence was among older women, of
whom 94% had taken at least 1 medi-
cation, 57% took 5 or more, and 12%
took 10 or more. The lowest preva-
lence was among 18- to 44-year-old
men, of whom 68% took at least 1, 7%
took at least 5, and fewer than 1% took
10 or more drugs in the preceding week.
The overall prevalence of medication
use varied somewhat by race/ethnici-
ty: 84% among both whites and Na-
tive Americans, 76% among those who
identified their race as black or Afri-
can American, 75% among those of His-
panic origin, and 57% among Asian/
Pacific islanders.

After adjustment for sex and house-
hold size, the overall prevalences for use
of any medications, at least 5 medica-
tions, and 10 or more medications were
within 2% of the results in Figure 1. The
corresponding figures adjusting for edu-
cation in addition to household size
were within 1%. The exclusion of 183
surrogate interviews did not change the
estimates.

Prescription drug use (excluding
drugs that are available both by prescrip-
tion and OTC, such as naproxen) is
shown in FIGURE 2. Fifty percent of sub-
jects reported taking at least 1 prescrip-
tion drug during the previous week and
7% took 5 or more. Prescription drugs
were used more frequently by women
than men, and by older than younger
persons. Among older women, 23% took
5 or more prescription drugs during the

Figure 1. Use of Medications During the Preceding Week, by Sex and Age
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Figure 2. Use of Prescription Drugs During the Preceding Week, by Sex and Age
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preceding week; among older men, 19%
used at least 5 prescription drugs.

Use of Specific Medications
The 40 most commonly used prescrip-
tion and OTC drug entities, taken ei-
ther as single- or multiple-component
products, are listed in TABLE 1. Al-

though almost two thirds (27) are avail-
able only by prescription, 6 of the 10
most frequently used drugs, including
the top 4, are available OTC. The most
frequently used entities were acetami-
nophen, ibuprofen, and aspirin. Mul-
tiple-ingredient preparations ac-
counted for 45% of acetaminophen and

26% of aspirin use. By contrast, only 2%
of ibuprofen products were combina-
tion products. The most frequently used
prescription-only drugs were conju-
gated estrogens (fifth overall), thyroid
supplement (seventh), an estrogen con-
tained in oral contraceptives (eighth),
and a diuretic (10th).

Table 1. Forty Most Commonly Used Prescription and Over-the-Counter Drugs: 1-Week Prevalence, %, by Sex and Age*

Rank Drug†

Men Women

Total
(N = 2590)

18-44 y
(n = 528)

45-64 y
(n = 388)

�65 y
(n = 243)

18-44
(n = 595)

45-64 y
(n = 485)

�65 y
(n = 351)

1 Acetaminophen 20 16 16 28 25 27 23

2 Ibuprofen 15 13 7 24 22 8 17

3 Aspirin 10 22 39 10 21 23 17

4 Pseudoephedrine hydrochloride 8 6 2 12 9 3 8.1

5 Conjugated estrogens 0 0 0 1 21 17 5.2

6 Diphenhydramine hydrochloride 4 3 5 5 6 4 4.4

7 Levothyroxine sodium �1 2 4 3 9 13 4.2

8 Ethinyl estradiol 0 0 0 14 2 0 4.2

9 Caffeine 3 2 2 6 5 1 3.9

10 Hydrochlorothiazide 1 4 6 1 6 12 3.7

11 Dextromethorphan hydrobromide 4 1 �1 6 3 3 3.5

12 Naproxen 1 3 3 5 4 4 3.5

13 Chlorpheniramine maleate/tannate 2 3 1 4 2 2 2.9

14 Atorvastatin calcium 2 7 7 �1 2 3 2.6

15 Lisinopril 1 3 7 �1 4 7 2.6

16 Medroxyprogesterone acetate 0 0 0 �1 12 4 2.6

17 Loratadine 3 2 0 3 4 1 2.5

18 Furosemide �1 2 12 0 2 9 2.3

19 Phenylpropanolamine 2 2 1 3 2 3 2.3

20 Ranitidine hydrochloride 1 5 4 1 2 3 2.2

21 Atenolol �1 2 7 �1 3 8 2.2

22 Omeprazole 1 3 5 1 3 3 2.1

23 Albuterol 2 1 4 2 3 2 2.1

24 Guaifenesin 2 �1 2 2 2 3 1.9

25 Hydrocodone 1 1 �1 3 2 3 1.8

26 Amlodipine �1 2 3 0 4 6 1.7

27 Verapamil �1 2 3 �1 3 5 1.7

28 Warfarin sodium �1 1 8 1 �1 4 1.6

29 Triamterene 0 �1 2 �1 2 8 1.5

30 Diltiazem hydrochloride �1 2 2 �1 2 6 1.5

31 Simvastatin �1 2 6 �1 2 4 1.5

32 Digoxin �1 1 9 0 �1 5 1.4

33 Metformin �1 2 3 �1 2 4 1.4

34 Pravastatin �1 2 2 �1 1 4 1.3

35 Fexofenadine �1 �1 2 2 2 2 1.3

36 Doxylamine succinate 1 �1 0 3 �1 �1 1.2

37 Sertraline �1 2 0 2 2 1 1.2

38 Fluoxetine hydrochloride �1 2 �1 1 2 1 1.1

39 Alprazolam �1 �1 2 1 2 2 1.1

40 Paroxetine �1 �1 �1 2 2 �1 1.1

*Percentages weighted according to household size.
†Bold type indicates drug available by prescription only.
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Some of the drugs had strong sex- or
age-specific patterns of use. For ex-
ample, aspirin was most commonly
taken by older men, among whom 58%
of the users took it for cardiovascular
prophylaxis. Aspirin use was also quite
common among older women: 51% of
those users took it for cardiovascular
prophylaxis. Among middle-aged
women who reported taking conju-
gated estrogens, 45% used medroxy-
progesterone concomitantly. Atorvas-
tatin, furosemide, warfarin, and digoxin
were most frequently used by older
men; levothyroxine, amlodipine, hy-
drochlorothiazide, triamterene, and dil-
tiazem were most frequently taken by
older women; diuretics and antihyper-
tensives were more commonly used in

the older age groups; ibuprofen and caf-
feine (not including caffeine in bever-
ages or food) were more frequently used
by younger subjects.

Use of Vitamins/Minerals
and Herbals/Supplements
Vitamins/minerals were taken in the
week before interview by 40% of the
population.TABLE 2presents rates for the
10 most commonly used entities. Mul-
tivitamins, defined as products contain-
ing at least 4 different vitamins (B vita-
mins are counted only once), were the
most common, taken by about one
fourth of the individuals. The listed spe-
cific vitamins and minerals reflect the
prevalence reported for products other
than multivitamins. The most common

of these were vitamin E, vitamin C, and
calcium, either alone or in combination
with 2 or fewer other components. The
total prevalence of use of specific com-
pounds contained in multivitamins is the
sum of the use of the individual agent and
the use of multivitamins. Thus, for ex-
ample, the total usage of vitamin E was
approximately 36% (26% multivitamin
plus 10% other vitamin E use), and of
folic acid, 28%. The prevalence of vita-
min and mineral use was higher among
middle-aged and older subjects of both
sexes, and generally higher among
women than among men.

Fourteen percent of the population
had taken at least 1 herbal/supple-
ment in the preceding week. As shown
in TABLE 3, overall use for each of the

Table 2. Ten Most Commonly Used Vitamins/Minerals: 1-Week Prevalence, %, by Sex and Age*

Rank Vitamin/Mineral†

Men Women

Total
(N = 2590)

18-44 y
(n = 528)

45-64 y
(n = 388)

�65 y
(n = 243)

18-44
(n = 595)

45-64 y
(n = 485)

�65 y
(n = 351)

1 Multivitamin‡ 19 29 31 25 29 33 26

2 Vitamin E 3 18 14 4 19 19 10

3 Vitamin C 4 13 12 5 16 14 9.1

4 Calcium 3 4 7 6 19 23 8.7

5 Magnesium 1 2 5 2 6 5 3.0

6 Zinc 2 2 3 1 5 3 2.2

7 Folic acid �1 3 4 2 3 4 2.2

8 Vitamin B12 �1 2 2 2 3 3 2.1

9 Vitamin D �1 �1 2 �1 5 7 1.9

10 Vitamin A �1 3 2 �1 4 3 1.8

Any use 24 46 47 35 51 59 40

*Percentages weighted according to household size.
†Numbers for all vitamins except multivitamins indicate the prevalence of use in nonmultivitamin products.
‡Multivitamins typically include at least the following constituents: A, B1, B2, B3, B5, B6, B12, C, D, E, folic acid, and biotin.

Table 3. Ten Most Commonly Used Herbals/Supplements: 1-Week Prevalence, %, by Sex and Age*

Rank Herbal/Supplement

Men Women

Total
(N = 2590)

18-44 y
(n = 528)

45-64 y
(n = 388)

�65 y
(n = 243)

18-44
(n = 595)

45-64 y
(n = 485)

�65 y
(n = 351)

1 Ginseng 4 4 �1 2 5 2 3.3

2 Ginkgo biloba extract �1 4 1 1 4 5 2.2

3 Allium sativum �1 4 4 1 3 3 1.9

4 Glucosamine �1 2 4 �1 5 4 1.9

5 St. John’s wort �1 2 0 2 3 �1 1.3

6 Echinacea augustifolia 1 1 0 1 3 �1 1.3

7 Lecithin �1 �1 1 1 3 1 1.1

8 Chondroitin �1 1 1 0 3 2 1.0

9 Creatine 4 0 0 0 0 0 0.9

10 Serenoa repens 1 1 4 0 �1 0 0.9

Any use 12 17 11 10 23 14 14

*Percentages weighted according to household size.
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10 most common entities ranged be-
tween 0.9% and 3.3%. Among both men
and women, the most frequent users of
these preparations tended to be middle-
aged. Exceptions include creatine,
which was most commonly taken by
younger men; glucosamine and Sere-
noa repens, taken by older men; and
Ginkgo biloba, taken by older women.

Reasons for Use
TABLE 4 provides the 10 most com-
monly reported reasons for use of pre-
scription and OTC drugs, vitamins/
minerals, and herbals/supplements. For
regulated drugs, these were hyperten-
sion, headache, “heart,” allergy, and un-
specified pain. Three percent of the rea-
sons for use were reported as “don’t
know/no reason specified.” By far the
most common reason given for use of
vitamins/minerals was “health/good for
you”; the next most common was “diet
supplement.” Prophylaxis was a fre-

quently cited reason, most often for os-
teoporosis and colds/influenza. For 3%
of vitamin/mineral use, the reason was
“don’t know/no reason specified.” For
herbals/supplements, the most fre-
quently reported reasons were “health/
good for you,” arthritis, and memory im-
provement; “don’t know/no reason
specified” was reported for 2% of the use.

Lacking diagnostic documentation,
the survey data do not provide medi-
cally confirmed information about the
appropriateness of drug use. Rather, the
survey was designed to reflect respon-
dents’ perceived reasons for why they
were taking specific medications. None-
theless, insights about whether drugs are
being used for their intended purposes
can be gained. As one example, 95% of
the drugs taken for hypertension were
products approved for that indication
(eg, atenolol, amlodipine). Examined
from a different perspective, among in-
dividuals who had used lisinopril (the
most frequently reported antihyperten-
sive drug), 78% gave hypertension as the
reason, 12% reported indications pos-
sibly related to hypertension but less
clearly so (eg, unspecified heart dis-
ease), and the remaining 11% either did
not know the reason or stated that their
physician had recommended the drug.
Patterns observed for other reported rea-
sons for use consistently reflected that
patients’ perceptions generally corre-
lated with the approved indications for
the drugs they were taking.

Concurrent Use of Prescription
Drugs and Herbals/Supplements
Overall, 16% of prescription drug us-
ers also reported use of 1 or more herb-
als/supplements. Among users of the 40
most common prescription and OTC
drugs (Table 1), concomitant use of
herbals/supplements during the same
1-week period ranged from 7% among
paroxetine users to 20% or more for us-
ers of simvastatin (20%), conjugated es-
trogens (21%), and fluoxetine (22%).

COMMENT
With rapidly increasing medical care
costs, concerns are growing about the
benefits and risks of the wide range of

prescription and OTC medications.
Dramatic increases in the use of herbals/
supplements has prompted similar
concerns about those products, both
alone and in combination with FDA-
regulated pharmaceuticals. However,
verification and quantification of the
clinical, research, and public health im-
plications of these concerns has been
limited by the absence of comprehen-
sive information on exposures to the full
range of medications in the general
population. This survey was devel-
oped to provide such information.

Our findings confirm that large num-
bers of US adults take large quantities
of medications. In 1998-1999, more
than 80% of the adult population took
at least 1 medication in the preceding
week, and 25% took at least 5. These
rates translate into 169 million and 52
million individuals, respectively. Even
among the group with the lowest rate
of use, men 18 to 44 years of age, more
than two thirds took at least 1 medica-
tion during a given week. Use of pre-
scription drugs is also widespread: half
of US adults took at least 1 drug and
7% took at least 5. For the Medicare
population, women 65 years or older
had the highest prevalence of medica-
tion use in our data: 94% took at least
1, 57% took 5 or more, and 12% took
10 or more, translating to 19, 12, and
1.4 million older women, respec-
tively. Use of prescription drugs was
also highest among this group, with
rates of 81% and 23%, respectively, for
at least 1 and at least 5 drugs. Men 65
years or older also reported high preva-
lence of medication use, although not
quite as high as among older women.

Among FDA-regulated drugs, OTC
analgesics were the most frequently
used individual products, taken by 17%
to 23% of the population. Prescription
drugs predominated among the remain-
ing commonly used compounds. The
most common prescription drugs
among women were conjugated estro-
gens and thyroid supplements, while
among men they were cardiovascular
drugs and diuretics. Antiulcer agents
and cholesterol-lowering drugs were
also commonly used prescription drugs.

Table 4. Ten Most Common Reasons for
Taking Various Types of Medications

Medication Type/Reason
% of
Total

Prescription/over-the-counter drugs
Hypertension 9
Headache 9
Heart 4
Allergy 4
Pain, not otherwise specified 4
Replacement hormone 3
Diabetes mellitus 3
Cholesterol/hypercholesterolemia 3
Arthritis, not otherwise specified 3
Don’t know/no reason specified 3
All others 55

Vitamins/minerals
Health/good for you 35
Dietary supplement 11
Vitamin/mineral supplement 8
Prevent osteoporosis 6
Physician recommended 6
Prevent colds/influenza 3
Don’t know/no reason specified 3
Immune booster 2
Recommended by friend/

family/media
2

Energy 2
All others 22

Herbals/supplements
Health/good for you 16
Arthritis 7
Memory improvement 6
Energy 5
Immune booster 5
Joints 4
Supplement diet 4
Sleep aid 3
Prostate 3
Don’t know/no reason specified 2
All others 45
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Among OTC agents, decongestants and
antihistamines followed analgesics in
frequency of use.

Forty percent of the population took
1 or more vitamin or mineral supple-
ments (the same prevalence reported
from the National Health and Nutrition
Examination Survey [NHANES] III, a na-
tional survey conducted in 1988-
199416). The most commonly used prod-
ucts, by far, were multivitamins (26%).

Herbals/supplements are widely used
in the United States: 14% of the survey
respondents had used at least 1 of these
products in the preceding week. The
most common individual herb, gin-
seng, was taken by 3.3% of the popula-
tion. In a survey conducted in 1997, Ei-
senberg et al7 observed a prevalence of
12% for use of any herbal preparation in
a 1-year period. That represented a sub-
stantial increase from the 2.5% preva-
lence reported by the same investiga-
tors from a similar survey conducted in
1990.6 The figures reported by Eisen-
berg et al are not directly comparable to
those in this survey, since the exposure
period was 1 year rather than 1 week, and
the definition of “herbal preparations”
may not have included some of the other
natural supplements that we consid-
ered. More directly comparable are the
NHANES III data from 1988-1994, in
which the 1-month prevalence of use of
any supplement other than vitamins or
minerals was 3.6%,17 substantially lower
than our current observation of a 14%
1-week prevalence from a decade later.

While information on indications for
drug use is typically derived from medi-
cal sources or inferred from the prod-
uctname,ourdataprovide theusers’own
perceptions of reasons they are taking
medications. The distribution of stated
reasons for use varied across type of
medication, but our examination of se-
lected prescription drugs showed that,
with few exceptions, patients report in-
dications that are compatible with the
prescribers’ likely intent. For vitamins/
minerals, which are commonly self-
prescribed, almost half of all use was ac-
counted for by “health/good for you” and
“diet supplement.”“Health/good foryou”
was also a common reason for taking

herbals/supplements, although the large
majority of users were taking these prod-
ucts to achieve more specific health goals.
For all 3 classes of medications, 2% to
3% of users did not know or could not
specify a reason they were taking the
product.

As increasing numbers of reports de-
scribe clinically serious interactions be-
tween prescription drugs and herbals/
supplements and as more is learned
about the pharmacologic actions and
metabolic pathways of the latter com-
pounds, concern has grown that the
problem of interactions may be sub-
stantial but unrecognized.8 Our data
document that patients taking prescrip-
tion drugs frequently take herbals/
supplements concurrently, lending sup-
port and direction to those concerns.
This finding also emphasizes the
importance of clinicians inquiring
about their patients’ use of herbals/
supplements, since knowledge of con-
current use can help identify patients
at risk for potential interactions.

To our knowledge, this is the first
population-based survey to provide com-
prehensive information on use of the
broad range of medications, including
herbals/supplements, in the United
States. Until now, most information on
use of regulated drugs has been derived
from sales data or reports of dispensed
prescriptions. These sources are typi-
cally proprietary and unpublished, and
they do not measure use by individual
patients.Overall rankings of specific drug
products by sales are readily avail-
able,18,19 but that information does not
necessarily reflect actual use of the drugs.
Sales data do not provide information on
characteristics of users or details such as
perceived indications or concurrent
medications that have direct clinical rel-
evance to compliance and drug interac-
tions. The product sales rankings are not
directly comparable to our results, which
provide information on the actual use of
drug entities that may be contained in
multiple products.

In recent years, limited population-
based surveys have focused on use of
selected drugs in subpopulations,20-24

and a few have provided a wider range

of information on subpopulations, par-
ticularly the elderly.25-27 There have also
been intermittent surveys of the gen-
eral population regarding specific
classes of drugs or supplements, eg, di-
etary supplements in 19906 and again
in 1997.7 The NHANES III16,17,28-30 was
a more general survey in which a na-
tionally representative population was
interviewed during 1988-1994, with in-
formation obtained on use in the prior
month of all prescription drugs and di-
etary supplements. However, only se-
lected OTC drugs were included.16,17,28

The survey population in this report
is similar to the US population based on
comparisons with US Census data. Most
differences identified were small. Our
study included fewer individuals of His-
panic origin than the general popula-
tion, but otherwise the ethnic distribu-
tion of the survey population was similar
to the US Census figures. The survey
population was generally representa-
tive in terms of household size, except
for somewhat fewer single-person house-
holds, which may reflect the greater
difficulty in reaching a household
occupied by only 1 person. The largest
difference was a deficit of survey sub-
jects from lower socioeconomic levels.
Both this underrepresentation and the
slight excess of women participants are
known aspects of RDD surveys.31 The
overall results after adjustment for edu-
cation and sex were similar to the un-
adjusted findings.

The possibility of bias due to differ-
ences in medication use between par-
ticipants and nonparticipants cannot be
excluded. However, our participation
rate of 72% is quite high for such stud-
ies: participation in academic RDD sur-
veys has been reported to range from
22% to 70%, with a median of 50%.32

The information that was available on
the characteristics of the nonpartici-
pants indicated that the only material
difference was a modest excess of men.
The overall sex-adjusted usage rates
were similar to the unadjusted rates,
and most results were provided sepa-
rately for men and women.

Another potential source of error is
differential reporting of the use of spe-
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cific products. The interview process
was carefully designed to minimize this
problem. All interviewers were rigor-
ously trained to conduct the inter-
views in a consistent manner, the ex-
posure interval of interest was brief and
recent, and subjects were asked to con-
firm the names of as many medica-
tions as possible from containers. Thus,
we believe that the data from the Slone
Survey provide an accurate picture of
medication use in the US population.

In conclusion, our data document that
in any given week, the large majority of
US adults take at least 1 prescription or
OTC medication, and substantial num-
bers take multiple products. Forty per-
cent take at least 1 vitamin/mineral, and

1 in 7 adults takes at least 1 herbal/
supplement.One in6patients takingpre-
scription drugs is concurrently taking 1
or more herbals/supplements, which
posespotential risksof interactions. Iden-
tification of usage patterns for the full
range of medications, including the rea-
sons for use, provides a basis for improv-
ing safety and reducing risks associated
with their consumption.
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