
SPECIAL COMMUNICATION

Internet Marketing of Herbal Products
Charles A. Morris, MD
Jerry Avorn, MD

THE DIETARY SUPPLEMENT

Health and Education Act
passed in 1994 restricted the
Food and Drug Administra-

tion’s (FDA’s) control over dietary
supplements, leading to enormous
growth in their promotion.1 Between
1990 and 1997, use of herbal rem-
edies increased 380% in the United
States.2 Data from a 1998-1999 survey
estimated that 14% of US adults took
herbal supplements and approxi-
mately 1 in 5 adults taking prescrip-
tion medications also used an herbal or
dietary supplement.2,3 In less than a de-
cade, the dietary supplement industry
has assumed a substantial proportion
of the health market, grossing nearly
$18 billion in 2001.4

The Dietary Supplement Health and
Education Act and other more recent
regulations5,6 defined several types of la-
belingclaims fordietary supplements; ex-
amples of these types of claims are shown
in TABLE 1.7,8 To satisfy regulatory re-
quirements, claims that describe a rela-
tionship between a supplement and a
particular condition or disease must be
preapproved by the FDA and, similar to
drug approval, would entail submis-
sion of evidence to substantiate the
claims. In contrast, structure or func-
tion claims are not preapproved and can
be made without submission of substan-
tiating data. However, structure or func-
tion claims cannot mention specific dis-
eases and must be accompanied by a
standard disclaimer: “This statement has
not been evaluated by the Food and Drug
Administration. This product is not in-

tended to diagnose, treat, cure, or pre-
vent any disease.” Only drugs can be
characterized by statements about dis-
ease treatment or prevention and re-
quire more stringent FDA approval af-
ter a thorough review of available
evidence concerning efficacy and safety
based on randomized trials. Despite these
regulations, there is growing concern in
the medical community that the exist-
ing legislation inadequately protects con-
sumers from herbal product claims.9-11

Herbal products are commonly mar-
keted on the Internet, which was used

by approximately 140 million individu-
als in the United States in 2001.12 Ac-
cording to the Pew Internet Project for
Health,13 62% of individuals who used
the Internet in 2002 sought health in-
formation, with approximately half
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Context Passage of the Dietary Supplement Health and Education Act in 1994 re-
stricted the Food and Drug Administration’s control over dietary supplements, lead-
ing to enormous growth in their promotion. The Internet is often used by consumers
as a source of information on such therapies.

Objective To assess the information presented and indications claimed on the In-
ternet for the 8 best-selling herbal products.

Data Sources We searched the Internet using the 5 most commonly used search
engines. For each, we entered the names of the 8 most widely used herbal supple-
ments (ginkgo biloba, St John’s wort, echinacea, ginseng, garlic, saw palmetto, kava
kava, and valerian root). We analyzed the health content of all Web sites listed on the
first page of the search results.

Study Selection We analyzed all accessible, English-language Web sites that per-
tained to oral herbal supplements. A total of 522 Web sites were identified; of these,
443 sites met inclusion criteria for the analysis.

Data Extraction The nature of the Web site (retail or nonretail), whether it was a
sponsored link, and all references, indications, claims, and disclaimers were recorded.
Two reviewers independently categorized medical claims as disease or nondisease ac-
cording to Food and Drug Administration criteria.

Data Synthesis Among 443 Web sites, 338 (76%) were retail sites either selling
product or directly linked to a vendor. A total of 273 (81%) of the 338 retail Web sites
made 1 or more health claims; of these, 149 (55%) claimed to treat, prevent, diag-
nose, or cure specific diseases. More than half (153/292; 52%) of sites with a health
claim omitted the standard federal disclaimer. Nonretail sites were more likely than
retail sites to include literature references, although only 52 (12%) of the 443 Web
sites provided referenced information without a link to a distributor or vendor.

Conclusions Consumers may be misled by vendors’ claims that herbal products can
treat, prevent, diagnose, or cure specific diseases, despite regulations prohibiting such
statements. Physicians should be aware of this widespread and easily accessible in-
formation. More effective regulation is required to put this class of therapeutics on
the same evidence-based footing as other medicinal products.
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seeking information on alternative and
complementary therapies. More than
half of the Pew survey respondents said
they thought “almost all” or “most” on-
line health information they encoun-
tered was credible, and only 25% said
they routinely scrutinize a health-
related Web site’s information, refer-
ences, and sources. More than 4 of 5
Internet users used commercial search
engines for their search.

Although the nature of Internet claims
for specific products14 or diseases15 has
been examined, few investigators have
systematically analyzed information con-
sumers would find through commonly
used Internet search engines.16 We con-
ducted an analysis of Internet Web sites
to assess the nature of marketing claims
for the 8 best-selling herbal products.

METHODS
To examine the information a patient
would most likely find if using the In-
ternet to learn about herbal supple-
ments, we used the 5 most commonly
used search engines (Google, Yahoo, Ask
Jeeves, MSN [Microsoft Network], and
AOL [America Online])17 to search for
information on the 8 best-selling (year
2000) herbal products. Listed in order
of their gross sales and including 1 or
more of their commonly promoted uses,
these products were ginkgo biloba
(dementia), St John’s wort (depression),
echinacea (treatment and prevention of
infections), ginseng (stress, anxiety), gar-
lic (hyperlipidemia, hypertension), saw
palmetto (prostatism), kava kava (anxi-

ety, insomnia), and valerian root (anxi-
ety, insomnia).18,19 We then analyzed the
health content of all Web sites listed on
the first page of the search results, re-
cording the nature of the site (retail or
nonretail), whether it was a sponsored
link, and all health claims, disclaimers,
and references (any citation of a spe-
cific article, chapter, book, or other pub-
lication with an identifiable primary
source; sources did not have to be peer
reviewed).

Additionally, we made note of health
claims from the Web site text or links that
described the uses or benefits of each
product and claims made in the prod-
uct labeling, linked references, or third-
party literature. Two nonphysician
research assistants independently cat-
egorized each statement according to the
FDA criteria for disease claims (BOX 1).20

A physician reviewer (C.A.M.) re-
viewed all discrepant categorizations to
establish a final designation.

RESULTS
The Internet searches identified 522 ac-
cessible English-language Web sites. Of
these, 79 were excluded from final
analysis because they did not pertain to
oral supplementation (eg, agriculture
sites or topical preparations), leaving
443 Web sites pertaining to health-
related uses of oral herbal products;
some were duplicate listings found by
different search engines (TABLE 2).

A total of 338 (76%) of the Web sites
either sold product or directly linked
to a vendor. One hundred twenty (27%)

were sponsored sites, which typically
have a fee-based arrangement to be fea-
tured prominently by a search engine.
All sponsored sites either sold prod-
ucts or were directly linked to a re-
tailer. Nonretail Web sites were more
likely to include references than retail
sites (52/105 compared with 73/338,
P�.001), although only 52 (12%) of the
443 Web sites provided referenced in-
formation without a link to a distribu-
tor or vendor.

Among the Web sites that either sold
product or linked directly to a vendor,
273 (81%) of 338 made 1 or more
claims regarding health. Of these sites,
149 (55%) claimed to treat, prevent, di-
agnose, or cure specific diseases (� for
reviewers = 0.67). These statements
were often explicit assertions that the
product was useful in treating a dis-
ease; examples are listed in BOX 2. Im-
portant clinical information was often
omitted; 24 (39%) of the 62 kava kava
retail sites failed to mention an FDA ad-
visory from March 2002 linking the
supplement to fulminant hepatic fail-
ure,21 and 11 sites proclaimed the herb
to be safe with few or no adverse ef-
fects.

Among all sites with health claims, the
standard FDA disclaimer was omitted in
more than half (153/292 [52%]). Com-
pared with retail sites, a lower percent-
age of nonretail sites carried the re-
quired disclaimer (3/19 [16%] vs 136/
273 [50%]). However, because retail
sites were far more common, they com-
prised most sites without disclaimers.

Table 1. Types of Dietary Supplement Claims Recognized and Permitted by the Food and Drug Administration5,6

Type of Claim Definition
FDA Preapproval

Required Acceptable Examples

Health Approved claims of relationships between a
nutrient and a disease or condition, provided
certain other components to the claim are
included

Yes “A diet with enough calcium helps teen and
young adult white and Asian women
maintain good bone health and may reduce
their high risk of osteoporosis later in life”7

“Healthful diets with adequate folate may reduce
a woman’s risk of having a child with a brain
or spinal cord defect”8

Nutrient content Descriptions of the relative amounts of a nutrient
in a product, as per specific FDA regulations

Yes Low in sodium, fat free

Structure or function Role of a nutrient intended to affect the
structure or function in humans or that
characterize the documented mechanism by
which a nutrient acts to maintain such
structure, provided that such statements are
not disease claims

No Saw palmetto supports prostate function
Echinacea helps to maintain immune function
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COMMENT
This systematic analysis of prominent
herbal product Web sites revealed that
most available information derives from
vendor sites and nearly half of these sites
make claims that these products can
treat, prevent, diagnose, or cure spe-
cific diseases. These were not obscure
Web sites but were located on the first
page of search results using the 5 most
commonly used Internet search en-
gines. These herbal products are widely
used, and each has sales exceeding $50
million a year. The standard disclaimer
that health claims have not been evalu-
ated by the FDA and that the product is
not intended to diagnose, treat, cure, or
prevent disease was omitted on just more
than half of the sites that made health
claims. Physicians should be aware that
there exists no adequate mechanism to
protect their patients from such wide-
spread medical misrepresentation.

The results of our Web site review
are worrisome for several reasons. Un-
substantiated health claims are unethi-
cal and potentially dangerous to pa-
tients who might use these treatments
instead of therapies with proven effi-
cacy. This is particularly true if sweep-
ing indications are listed and dramatic
results promised, as is characteristic of
many of the sites reviewed. We also
found an abundance of claims that, al-
though supported by some evidence,
are still unauthorized. For example,
some data suggest that St John’s wort

is helpful in mild depression22 and that
saw palmetto may alleviate the symp-
toms of benign prostatic hypertro-
phy.23 Nevertheless, only drugs that
have federally reviewed data on safety
and long-term effects may make these
disease-modifying claims.

Another troublesome trend is the ci-
tation of third-party literature by manu-
facturers. The FDA mandates that third-
party literature must be “truthful,
nonmisleading, and present a balanced
view of the available scientific informa-
tion,”1 but this definition does not de-

Box 1. Criteria by Which the Food and Drug Administration
Considers Claims to Diagnose, Mitigate, Treat, Cure, or Prevent
Disease*

1. Has an effect on a specific disease or class of diseases
2. Has an effect, using scientific or lay terms, on 1 or more signs or symptoms

that are recognizable to health care professionals or consumers as being char-
acteristic of a specific disease or of a number of different diseases

3. Has an effect on an abnormal condition associated with a natural state or pro-
cess, if the abnormal condition is uncommon or can cause significant or per-
manent harm

4. Has an effect on disease through 1 or more of these factors:
• Name of the product
• Statement about the formulation of the product, including a claim that the

product contains an ingredient that has been regulated by the Food and Drug
Administration as a drug and is well-known to consumers for its use in pre-
venting or treating disease

• Citation of a publication or reference, if the citation refers to a disease use
• Use of the term disease or diseased
• Use of pictures, vignettes, symbols, or other means

5. Belongs to a class of products that is intended to diagnose, mitigate, treat, cure,
or prevent a disease

6. Is a substitute for a product that is a therapy for a disease
7. Augments a particular therapy or drug action
8. Has a role in the body’s response to a disease or to a vector of disease
9. Treats, prevents, or mitigates adverse events associated with a therapy for a

disease and if the adverse events constitute diseases
10. Otherwise suggests an effect on a disease or diseases

*Source: Federal Register.20

Table 2. Number and Type of Web Sites Found for Each Herbal Supplement

Herbal Supplement

Total*Ginkgo St John’s Wort Echinacea Ginseng Garlic Saw Palmetto Kava Kava Valerian

2000 Sales, in millions, $18 290 235 211 187 176 114 69 57 1339
Internet sites identified 49 49 65 52 73 72 81 81 522
Excluded sites 8 1 13 8 38 2 7 2 79
Retail sites 21 29 36 34 35 56 62 65 338

Vendor sites 16 20 28 33 35 49 47 65 293
Sites directly linked to

vendor sites
5 9 8 1 0 7 15 0 45

Referenced† 7 15 6 5 20 7 7 6 73‡
Sponsored sites§ 10 16 15 11 9 25 18 16 120

Nonretail sites 20 19 16 10 0 14 12 14 105
Referenced† 5 11 10 6 0 7 7 6 52‡

*Includes duplicate listings found by different search engines and duplicate listings found by the same search engine as both sponsored and unsponsored results.
†Any citation of a specific article, chapter, book, or other publication; not necessarily peer reviewed.
‡Referenced nonretail sites (52/105) vs referenced retail sites (73/338) (P�.001).
§Sites prominently featured in search results through an agreement with a search engine.
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ter vendors from using highly dubious
references. For example, one retailer-
linked resource was a 1931 reference rec-
ommending St John’s wort for “pulmo-
narycomplaints”andadvocatedcomfrey,
an herbal product linked to hepatotox-
icity,24 “for all pulmonary complaints,
consumption and bleeding of the lungs
. . . to be taken every two hours till the
haemorrhage ceases.”25

Passage of the Dietary Supplement
Health and Education Act in 1994 re-
stricted the FDA’s control over oral

supplements and made it easier for
manufacturers to make health claims
and harder for regulatory agencies to
prevent them. For example, supple-
ment manufacturers are not required to
submit supporting data to the FDA in
advance of marketing, as is required of
prescription drug manufacturers. The re-
sponsibility for policing fraudulent In-
ternet claims became a daunting post-
marketing task for federal agencies. The
FDA, which primarily regulates prod-
uct labeling, and the Federal Trade Com-

mission, which is responsible for adver-
tising, have both pursued Internet
vendors, with limited success. A joint ini-
tiative, “Operation Cure.All,” which tar-
gets Internet supplement marketers that
make unsubstantiated claims, recently
generated 280 advisory letters, which in-
formed retailers that their Web site
claims must be supported by scientific
evidence.26 This initiative has resulted
in legal action against companies by the
Federal Trade Commission for decep-
tive advertising.27,28

However, although both agencies have
regulatory power to cite unscrupulous
vendors, a reliance on postmarketing sur-
veillance by overwhelmed federal agen-
cies is unlikely to halt the proliferation
of unsubstantiated medical claims. The
fact that our survey found so many such
statements after the recent “Operation
Cure.All” Internet “surf” demonstrates
the inadequacy of relying on post hoc en-
forcement; the anonymity and ease of In-
ternet marketing allow new violators to
rapidly fill any resultant voids.29

The volume of Internet claims found
is particularly troublesome at a time of
reduced enforcement of regulations con-
cerning the promotion of prescription
drugs.30,31 Expecting patients to assess a
Web site’s medical accuracy (a buyer be-
ware strategy) is also problematic. Al-
though there are tools available for evalu-
ating the quality of health-related Web
sites,32,33 it is unlikely that most consum-
ers regularly use such strategies while pe-
rusing information on the Internet.

Ineffective premarketing regula-
tions, a reliance on postmarketing regu-
lation, a proliferation of manufacturers,
and the public’s misperception of a regu-
lated industry34 all contribute to an inad-
equate regulatory framework in which
thepublic’shealth ispoorlyserved.35 Sev-
eral legislative changes have been sug-
gested to remedy the situation, includ-
ingmandatoryregistrationofsupplement
manufacturersandvendors, requiredevi-
dence of efficacy and safety before
marketing, mandated adverse event
reporting by manufacturers,9 and stan-
dardization of purity and potency.36

Additional efforts are needed to
clarify the blurred distinctions be-

Box 2. Sample Disease Claims From Herbal Product Web Sites

Ginkgo Biloba
“Its effects in improving circulation also contribute to its use for impotency and
peripheral vascular insufficiency. . . . Ginkgo treats depression, headaches, memory
loss and ringing in the ears (tinnitus). It is also recommended for Alzheimer’s, asthma,
eczema, heart and kidney disorders.”

St John’s Wort
“St John’s wort is effective in the treatment of mild to moderate depression . . . re-
cent studies have shown that it could have a potent anti-viral effect against envel-
oped viruses.”

Echinacea
“Because it has natural antibiotic actions, Echinacea is considered an excellent herb
for infections of all kinds. In addition, it works to boost lymphatic cleansing of
the blood, enhances the immune system and has cortisone like properties which
contribute to its anti-inflammatory action. It is recommended for stubborn viral
infections, yeast infections and for arthritic conditions.”

Ginseng
Q: “(I have) high blood pressure (170/90). Will American ginseng lower blood
pressure and if so, how much should one take and how long before results show?”
A: “While American Ginseng will help, we have a combination product that will
do a much better job. Look at product #1960 American Ginseng/Garlic/Tien Chi.
This is a great product.”

“It is potentially beneficial for AIDS, radiotherapy, and chemotherapy patients,
as it reduces the side effects of toxic drugs by increasing red and white blood cell
counts. Dang Shen is given for breast cancer, asthma, diabetes, heart palpitations,
memory or appetite loss and insomnia.”

Saw Palmetto
“The lipophilic extract of the saw palmetto (ser repens) berries is the most widely
used herbal preventive and therapeutic agent for benign prostatic hyperplasia (BPH).”

Kava Kava
“It is a valuable urinary antiseptic, helping to counter urinary infections and to
settle an irritable bladder. . . . Kava kava’s analgesic and cleansing diuretic effect
often makes it beneficial for treating rheumatic and arthritic problems such as gout.”

Valerian Root
“The herb valerian is most effective in treating a wide range of stress conditions
such as irritability, depression, fear, anxiety, nervous exhaustion, hysteria, delu-
sions, and nervous tension. . . . The herb is useful for treating shingles, sciatica,
neuralgia, multiple sclerosis, and epilepsy.”
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tween labeling and advertising on the
Internet. Clearer identification is needed
concerning federal responsibility for
supplement advertising, perhaps in-
cluding mandatory review of all adver-
tisements that contain real or implied
health benefits. The required FDA dis-
claimer is of limited utility even when
present because it does little to undo
the much more prominent statements
about these products’ purported cura-
tive properties. A recent study found
that more than half of supplement us-
ers believed that advertising related to
their product was “generally true.”37

In light of these concerns, physicians
have an important role in educating their
patients about supplements and encour-
aging critical appraisal of claims. Physi-
cians need to include supplement use
when taking medical histories and
should remind patients that these prod-
ucts need not meet the efficacy, safety,
and potency standards required of pre-
scription drugs. Patients should be
warned about misinformation on retail
Web sites, including sponsored sites. In-
terested patients can be directed to an
FDA Web site for guidance in safely navi-
gating the Internet for dietary supple-
ment information (http://www.cfsan.fda
.gov/∼dms/ds-savvy.html). Physicians
should also be vigilant for potential ad-
verse events from dietary supplements
and report these to MedWatch (http:
//www.fda.gov/medwatch/report
/hcp.htm).

We did not collect evidence that pa-
tientsbelievethespecificclaimswefound
ontheInternetaboutherbalsupplements
or that this information influences indi-
vidual buying habits. Nevertheless, the
PewInternetProjectforHealth13 reported
that a large percentage of Internet users
searchforhealth information,usesearch
engines for their searches, and findcred-
ibility inwhat they read,providingadis-
turbing context for our findings. By us-
ing major search engines as points of
departureandvisitingthehighest-ranked
sites found by each engine, we used the
samestrategya typicalpatientmightuse
when seeking information about popu-
larherbalproducts.Someherbalproducts
have demonstrated therapeutic benefits

and toxiceffects35; suchpropertiesmake
themsimilartoprescriptionandover-the-
counterdrugs.At a timewhen increased
attentionisbeingfocusedontheefficacy,
safety, and cost of prescription drugs,
herbalproducts should receive the same
scrutiny. Physician and consumer vigi-
lance, coupled with more effective regu-
lation,willberequired toput theseprod-
uctsonthesameevidence-basedplaying
field as other forms of treatment.
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