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Abstract
OBJECTIVE—To examine the extent to which US adults use herbs (herbal supplements) in
accordance with evidence-based indications.

PARTICIPANTS AND METHODS—The Alternative Health supplement of the 2002 National
Health Interview Survey (NHIS) is part of an annual, nationally representative survey of US adults.
It contains data on adults’ use of the 10 herbs most commonly taken to treat a specific health condition
in the past year (January 1 to December 31, 2002). The Natural Standard database was used to
formulate evidence-based standards for herb use. These standards were applied to the NHIS data to
identify groups of people who used herbs appropriately and inappropriately, using a multivariable
logistic regression model.

RESULTS—Of the 30,617 adults surveyed, 5787 (18.9%) consumed herbs in the past 12 months;
of those, 3315 (57.3%) used herbs to treat a specific health condition. Among people who used only
1 herb (except echinacea and ginseng), approximately one third used it consonant with evidence-
based indications. Women and people with a college education were more likely to use herbs (with
the exception of echinacea) concordant with scientific evidence. Adults younger than 60 years and
black adults were significantly less likely to use herbs (with the exception of echinacea) based on
evidentiary referents than their counterparts. However, for echinacea users, no significant differences
were detected.

CONCLUSION—Roughly two thirds of adults using commonly consumed herbs (except echinacea)
did not do so in accordance with evidence-based indications. Health care professionals should take
a proactive role, and public health policies should disseminate evidence-based information regarding
consumption of herbal products.

Since the early 1990s, the use of complementary and alternative medicine, including dietary
supplements, has increased substantially. A benchmark national survey revealed that in the
United States use of any complementary and alternative medicine modality increased from
33.8% in 1990 to 42.7% in 1997,1 and a 2002 study found that 62% of those surveyed used
some form of complementary and alternative medicine in the past 12 months.2 Specifically,
dietary supplement use has increased substantially, with herbal supplement use increasing more
than use of other complementary and alternative medicine modalities.1,3,4 Sales of dietary
supplements increased from $8.8 billion in 1994 to an estimated $15.7 billion in 2000 and
$18.8 billion in 2003; this is an increase of more than 100% in the past 10 years.5–7

One important reason why dietary supplement use has increased is that these agents have
become more widely available, in part because of the minimal regulatory requirements for
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safety and efficacy compared with regulatory requirements for drugs.8,9 The Dietary
Supplement Health and Education Act (DSHEA) of 1994 established that dietary supplements
(including herbal supplements) be regulated under a Food and Drug Administration (FDA)
category separate from both foods and drugs. By doing this, the burden for demonstrating
product safety was shifted from manufacturers of dietary supplements to the FDA.9 Under
DSHEA, before the FDA can remove a dietary supplement from the market, it must first prove
that it is unsafe. This has raised concerns about the safety of these herbal products because they
could have adverse effects10 that consumers are less likely to report11; furthermore, herbs
may be adulterated12,13 or have the potential to interact with therapeutic drugs.14,15

As the use of herbal supplements increased, so did the number of clinical trials evaluating them.
16 Thus, some herbal supplements now have evidence-based indications derived from
scientific data.17 However, under DSHEA, product labels cannot claim to “diagnose, treat,
cure, or prevent any disease” but rather can claim only that their product may support the
“structure and function of the body.” This has raised concerns that the DSHEA guidelines may
not be followed and moreover may confuse consumers.18 Although health care professionals
know how to access clinical trial results and have access to reliable information about herbal
products, this information may not reach the consumer because most patients do not discuss
their herbal medication use with their health care professionals.1 In addition, approximately
half of consumers believe that their physicians are prejudiced against supplement use.19 Hence,
consumers may not fully understand the intended scientific use of particular herbal products.

Therefore, it is important to understand whether herbal supplements (herbs) are being used on
the basis of available scientific data. However, research examining the basis on which
consumers use these products is scant. Whether consumers are using herbs based on scientific
evidence, folklore, or tradition is unclear. The aims of this study were to examine indications
that consumers report for taking individual herbs and to determine whether these are consonant
with available evidence. To do this, we used data from the National Health Interview Survey
(NHIS)20 to identify the proportion of respondents taking various herbs consonant with
evidence-based indications and evaluate factors that predict evidence-based use.

PARTICIPANTS AND METHODS
This study is based on data from the Alternative Health/Complementary and Alternative
Medicine supplement, the Sample Adult Core component, and the Family Core component of
the 2002 NHIS.20 The NHIS is an ongoing cross-sectional survey of a nationally representative
sample of the civilian noninstitutionalized household population of the United States. Both
basic health and demographic information are collected on all household members, generally
on the basis of a face-to-face interview, but proxy responses are also accepted. Additional
information is collected per family on 1 randomly selected adult who is 18 years or older
(sample adult) and 1 randomly selected child who is 0 to 17 years old (sample child).
Information on the sample adult is generally self-reported. In the 2002 NHIS study, 31,044
sample adults completed interviews, a response rate of 74.3%.

The Alternative Medicine supplemental questionnaire was developed in part with the National
Center for Complementary and Alternative Medicine at the National Institutes of Health and
administered as part of the adult questionnaire. The survey had a separate section on dietary
supplements and distinguished “natural herbs” from vitamins and minerals. It queried whether
particular herbs were used in the past 12 months and if so whether they were taken to treat a
specific health condition. If consumers reported a particular clinical indication for an herb, they
were further asked to identify it from a list of 73 specific health conditions. They were also
asked to list independently herbs they took in the past 12 months from a list of 35 commonly
used herbal supplements.
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We used this NHIS database to select the eligible population. We analyzed only people who,
from January 1 to December 31, 2002, took a single herb from the list of 35 and who said they
were taking it to treat a specific health condition. Only single-herb users were analyzed because
the questionnaire design did not link each herb consumed with a specific health condition; thus,
it was not possible to assess the corresponding indication if a person took more than 1 herb.

A flowchart describing selection of the eligible population is shown in Figure 1. The total
sample population was 30,617 (after excluding 427 not ascertained, refused, or do not know
responses): 7665 (25.0%) used natural herbs for their own health, and 5787 (18.9%) used herbs
for the period studied. Of those who used herbs during the study period, 3315 (57.3%) used
them to treat a specific health condition. A total of 2699 used at least 1 of the 35 products listed
in the questionnaire; of these, 1139 (42.2%) used only 1 herb. After limiting the study
population further to those who took 1 of the top 10 most commonly used herbs and focusing
on those respondents who reported health conditions that were included in the NHIS list, the
final study population consisted of 609 adults.

We initially included the 10 most commonly endorsed herbs in the survey for analyses:
echinacea, ginseng, ginkgo, garlic, St John’s wort, peppermint, ginger, soy, ragweed, and kava-
kava. We used the Natural Standard database resource17 to formulate evidence-based
indications for the selected herbs (Table 1). Natural Standard is “an international research
collaboration that aggregates and synthesizes data on complementary and alternative
therapies.”

Using a comprehensive methodology and reproducible grading scales, information is given
that is evidence based, consensus based, and peer reviewed, tapping into the collective expertise
of a multidisciplinary editorial board. Natural Standard is widely recognized as one of the
world’s premier sources of information in this area.17 All the indications listed in Table 1 had
a scientific evidence level of A or B and thus had good to strong evidence, suggested by at
least 1 randomized controlled trial demonstrating the efficacy of the herb for a particular
condition. We believe that the rankings reflect the principles of evidence-based medicine
evaluations.

Of the 10 herbs initially considered for this study, we were not able to assess ginkgo for
claudication, dementia, or cerebral insufficiency or ginger for nausea or vomiting because these
were not listed in the survey’s 73 specific health conditions. The Natural Standard database
does not identify any established scientific use of peppermint or ragweed, so respondents taking
those herbs were excluded from analyses. Thus, our eligible population included individuals
taking 1 of 6 herbs (echinacea, garlic, ginseng, kava-kava, soy, or St John’s wort) in the past
12 months (Table 1).

Descriptive statistics of the demographic variables (mean ± SD and range for age; count and
percentages for sex, race, and education) were computed for the study population and to
examine the demographic patterns of herb use. For the scientific basis of herb use, a
multivariable logistic regression model was fitted to assess the differences among the various
herbs used (echinacea, ginseng, garlic, St John’s wort, soy supplement, and kava-kava) as the
primary independent variable of interest, with sex, age, ethnicity, and education as covariates.
Similarly, 2 other multivariable logistic regression models were fitted to examine the effect of
age, sex, ethnicity, and education on the decision to take herbs on the basis of scientific
evidence: (1) all herbs combined not including echinacea and (2) only echinacea users. The
results are reported as odds ratios (ORs) with respective 95% confidence intervals (CIs). To
incorporate the complex sampling design and sampling weights of the NHIS in the statistical
analysis, SAS (version 9.1, SAS Institute Inc, Cary, NC) procedures SURVEYFREQ and
SURVEYLOGISTIC were used. P<.05 was considered statistically significant. These
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procedures use the Taylor expansion method to estimate sampling errors of estimators based
on complex sample designs. This study is part of a project that was approved by the University
of Iowa Institutional Review Board.

RESULTS
Of 609 eligible study participants, 64.8% were women and the mean ± SD age of the population
was 41.4 ± 14 years (range, 18–85 years). Most of the eligible population (81.3%) was white
(non-Hispanic white), with 8.1% being black, 7.9% Hispanic, and the remaining 2.7% of other
ethnicity. Approximately one fourth (25.9%) of the eligible participants had an education level
lower than or equal to a high school diploma, 59.1% had a post–high school or college
equivalent education, and 15.0% had a graduate or professional equivalent education.

Estimates of the proportion of adults using 1 study herb, in accordance with evidence-based
indications, are given in Table 2. Overall, 54.9% used herbs consistent with evidence-based
indications. Use of herbs in accordance with evidence-based standards ranged from a high of
68.0% for echinacea to a low of 3.8% for ginseng. Roughly one third of those using each of
the remaining 4 herbs did so in accordance with Natural Standard indications.

For the other herbs combined (except echinacea), women (OR, 1.81; 95% CI, 1.23–2.67) and
those with higher education (college education: OR, 1.55; 95% CI, 1.10–2.20; graduate college
education: OR, 2.91; 95% CI, 1.13–7.45) were more likely to use the herbs based on their
scientific merit than their counterparts (Table 3). In contrast, black people (OR, 0.51; 95% CI,
0.38–0.69) and younger adults (<40 years: OR, 0.43; 95% CI, 0.24–0.77; 40–59 years: OR,
0.48; 95% CI, 0.28–0.82) were significantly less likely to use herbs in accordance with
evidence-based standards.

For echinacea, we failed to see any such pattern (Table 3). Although minor differences in use
were found among people with different demographic characteristics, the differences were not
statistically significant.

DISCUSSION
To our knowledge, this is the first large US population–based study of whether consumers use
herbs in accordance with evidence-based indications. Although previous studies have explored
the reasons why people take supplements, they did not generally evaluate the use based on an
external, evidence-based standard, and most studies did not evaluate individual herbs. Previous
studies have reported that people use herbal supplements to promote general health21–23 and
to treat or prevent symptomatic conditions (particularly chronic pain, musculoskeletal
conditions, digestive problems, and common colds)1,24–27 and serious chronic illnesses
(particularly cardiovascular disease and cancer).28,29 A study by Satia-Abouta et al30 found
that people with medical conditions tend to use supplements more than others and commented
that, although some people take supplements based on efficacy, many do not; however, this
statement was not further quantified.

We found that only approximately one third of eligible survey participants were using 4 of 6
study herbs (echinacea and ginseng being the exceptions) in accordance with evidence-based
indications. This finding may in part be due to a lack of information reaching consumers.
Furthermore, health care professionals may not often be a major source of herbal product
information for patients. Although manufacturers of herbal supplements can legally claim that
their products are consistent with “structure and function” indications, they cannot claim that
their products cure or treat specific conditions. Nonetheless, commercial advertising may imply
disease indications, and other information sources, such as friends and relatives, may rely more
on traditional use rather than scientific evidence.31–33
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Reasons for the relatively low use of ginseng in accordance with the evidence-based indication
listed in the Natural Standard database (diabetes) are not entirely clear. Perhaps consumers do
not readily make distinctions between use of herbs “to treat a specific health problem or
condition,” as was queried in the NHIS, and health promotion, especially because this
distinction may not be apparent in the marketing of dietary supplements.34,35 Thus, it is
possible that some respondents, although using ginseng for health promotion reasons,
inadvertently endorsed the NHIS item on using herbs for health conditions.

It is also possible that some people who were using an herb “correctly” did not base their
decisions on scientific evidence but were classified as “correct” users because scientific studies
confirmed an herb’s traditional indications. This theory cannot be established because the
NHIS questionnaire is cross-sectional and does not reveal the user’s source of information.
Future studies need to explore this issue.

The way in which demographics affected the use of herbal products was of interest. Although
approximately two thirds of respondents used echinacea concordant with the Natural Standard
indications, only one third of users of other herbs (except ginseng) did so. Women, older
persons, non-Hispanic white people, and those with higher education had higher rates of use
concordant with Natural Standard indications, but no pattern emerged for echinacea. The
reason for this discrepancy may be that for many years echinacea has consistently been the
most commonly used herb, and many consumers believe it is effective for the common cold.
1,2,19

Of interest, the efficacy of echinacea for the prevention or treatment of the common cold is in
question according to recent studies.36 However, this should not be a major source of bias
because the survey was conducted in 2002 and the Natural Standard database used in this study
was primarily based on evidence that was relevant in 2002. For other less widely consumed
herbs, certain demographic segments may not be accessing such general knowledge. This
hypothesis is supported by the fact that these same demographic characteristics correlate with
herb use in general. National surveys have shown that herbs are more commonly consumed
by certain groups, including women, white people, older persons, and those with higher
education.2,37–39 Thus, plausibly these consumers are more savvy and understand the
evidence-based indications for the herbal products that they consume.

This study has a few limitations. First, all information was self-reported, which may cause
problems with both the validation of herbal product use and the attributed medical conditions,
but there is little ability to conduct this validation in a survey of this magnitude. Second, we
did not include respondents who reported use of more than 1 herb because the data set was not
structured to evaluate indications for multiple herb use; furthermore, those taking multiple
herbal products may have different characteristics than single-herb users. Third, scientific
indications were based on the Natural Standard database published in 2005 (with most
references updated through 2002), and although the Natural Standard is a standard, well-
respected, and evidence-based resource on herbal supplements, other evidence-based referents
may yield additional information on the efficacy of herbs for treating specific health conditions.
Also, the evidence base for certain herbs may have changed (as noted previously, an article in
2005 suggested that echinacea is ineffective for the common cold36). However, although this
could limit the generalizability of this study to 2002, it does not threaten the internal validity
of the study because the survey was conducted in 2002 and the Natural Standard database used
in this study was primarily based on evidence that was relevant in 2002. Finally, since the
survey provided no information on specific products or dosages, we do not know whether
people taking the products appropriately took them at the recommended dosages and schedules.
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Major strengths of the study are that the data came from a survey of a nationally representative
sample of US adults, allowing us to make general demographic assessments and increasing the
generalizability of the study findings. Furthermore, the selection of only single-herb users
provided an opportunity to assess the individual herb. We clearly specified selection of herbs
based on the national findings and not based on disease occurrence. Finally, the study’s large
sample size enabled us to analyze specific herbs to discern variation among them.

CONCLUSION
With the exception of echinacea and ginseng, two thirds of respondents did not use commonly
consumed herbs in consonance with a scientific standard. These results suggest that physicians,
pharmacists, and other health care professionals should proactively educate consumers and
advocate public health policies that would disseminate evidence-based information on the
appropriate use of herbs. Further research is needed to confirm the study findings and evaluate
mechanisms that enhance evidence-based use of herbal supplements.
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FIGURE 1.
Flowchart of study population selection.
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TABLE 1
List of Evidence-Based Indications of Herbs Based on the Natural Standard Database17*

Rank of herb
in terms of

use

Herbal supplement Evidence-based indication of
benefit

All uses listed
in survey?

Included in analysis?

1 Echinacea Upper respiratory tract infections Yes Yes
2 Ginkgo Claudication, dementia, cerebral

insufficiency†
No No

3 Ginger Nausea and vomiting† No No
4 Garlic High cholesterol level Yes Yes
5 Ginseng Mental performance, ‡ diabetes Yes Yes
6 Kava-kava Anxiety Yes Yes
7 Soy High cholesterol level, source of

protein, menopausal hot flashes
Yes Yes

8 St John’s wort Depression Yes Yes
9 Ragweed No established use … No
10 Peppermint No established use … No

*
All indications listed had a scientific evidence level of A or B and thus had at least 1 randomized controlled trial that demonstrated the efficacy of the

herb for the particular condition.

†
Claudication, dementia, cerebral insufficiency, nausea, and vomiting were not directly listed in the 73 specific conditions of the National Health Interview

Survey.

‡
Although ginseng was indicated for “mental performance” in the Natural Standard database, mental performance was not listed in the National Health

Interview Survey as a health condition and thus was excluded from analyses. The only other indication for ginseng in the Natural Standard database
identified as containing level A or B evidence was diabetes; because diabetes was also present in the National Health Interview Survey list of health
conditions, it was the only health condition included in our analyses.
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TABLE 2
Consumers’ Use of Herbs Based on Natural Standard Indications

Herbs No. of users No. of evidenced-based
users

Use based on evidence, % (95% CI)*

Echinacea 427 286 68.0 (63.2–72.9)
Ginseng 45 2 3.8 (0.0–8.9)
Garlic 59 14 27.4 (13.6–41.1)
St John’s wort 48 19 31.6 (17.2–46.0)
Soy supplement 20 9 33.5 (10.4–56.7)
Kava-kava 10 4 36.1 (5.5–66.7)
Total 609 334 54.9 (50.6–59.3)

*
Weighted estimate. CI = confidence interval.
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