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ABSTRACT 

The use of herbal remedies (HR) as complementary and alternative medicines 

(CAM) appears to be popular despite the limited evidence of their safety and efficacy. 

The overall purposes of this investigation were to (I) investigate the relationship 

between regular use of HR and self-reported health status. (2) evaluate this relationship 

when the HR use was concomitant with pharmaceutical use, and (3) describe consumer 

beliefs, behaviors, and characteristics related to HR use. A national random-digit dialed 

telephone survey of 1,500 adult English- and Spanish-speaking Americans was 

conducted. The survey yielded a response rate of 40.4%. 

The prevalences of any HR use and HR-pharmaceutical concomitant use were 

17.1% and 1.9%. respectively. Multivariate modeling indicated that HR use was not 

associated with health status but was independently associated with race/ethnicity 

("other" compared with White adjusted OR = 0.38,95% CI 0.16-0.85), educational 

attainment (greater than high school dipioma/GED compared with a high school 

diploma/GED or less adjusted OR = 2.05, 95% CI 1.47-2.87), and urbanicity 

(Metropolitan Statistical Area- [MSA]-4 compared with MSA-5 adjusted OR = 2.14, 

95% CI 1.05-4.34). Among HR users. HR-pharmaceutical concomitant use was 

independently associated with health status (MCS-12 score adjusted OR = 0.95.95% CI 

0.92-0.99; PCS-12 score adjusted OR = 0.96,95% CI 0.93-0.99), race/ethnicity (non-

White compared with White adjusted OR = 0.26, 95% CI 0.11-0.62), and age (adjusted 

OR = 1.02,95% CI 1.01-1.04). Over 45% of HR users reported that they were motivated 

to use HR for health maintenance. In contrast, HR non-users reported most commonly 
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that the motive to not use HR was because they did not have any health problems that 

required their use (43.6%). Adult Americans were estimated to have spent between $7.9 

and SI5.7 billion per year out-of-pocket on HR. Respondents agreed that the government 

should become more involved in regulating HR safely and efficacy (p<0.005). 

In conclusion, this investigation provided evidence that HR and HR-

pharmaceutical concomitant use were prevalent across a variety of sociodemographic 

groups. Furthermore, the evidence indicated that consumers were willing to spend 

sizeable amounts out-of-pocket for largely unproven preventive agents/therapies, 

suggesting that the demand for these products would continue. 
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CHAPTER 1 

INTRODUCTION 

Kessler and colleagues (2001) reported that a trend toward the increased 

acceptance of herbal remedies by consumers started in the 1970s and continues today. 

More empirically, in their widely reported 1997 national survey of adults in the United 

States (U.S.), Eisenberg and colleagues (1998) found that 12.1% of respondents reported 

using an herbal medicine within the previous year. This was a significant increase of 

approximately 380% from the 2.5% of respondents reporting using an herbal medicine 

within the previous year that the researchers had reported from their 1990 national survey 

(Eisenberg et al., 1993). In 1999, Prevention magazine and Princeton Survey Research 

Associates conducted a survey of 2,000 adult Americans; based on this nationally 

representative sample, they estimated that 91 million consumers, about 49% of all adults, 

used an herbal product during the previous year (Johnston. 2000). While these studies 

provided varying estimates of the number of herbal remedy users, they did support the 

assertion that there was a national trend toward increased acceptance and use of herbal 

remedies. 

During the 1990s, herbal remedies constituted the most rapidly growing segment 

of the total U.S. medicinal market (Matthews et al., 1999). Recent estimates indicated 

that there were greater than 20,000 herbal remedies and products being utilized by 

consumers in the U.S. (Winslow and Kroll, 1998). The majority of these natural products 

have not been tested with scientific rigor and, as such, little is known of their effects and 



12 

interactions. Nevertheless, the use of herbal remedies as complementary and alternative 

medicines (CAM) continues to gain in popularity despite the limited evidence of their 

safety and efficacy. The trend towards increased consumption of herbal remedies has 

paralleled increased consumption of prescription medications. In 2000, approximately 

2.98 billion prescriptions were dispensed from non-hospital pharmacies (Latner. 2001). 

This was an 181% increase from 1989 (National Association of Chain Drug Stores, 

2001). These parallel trends might portend an increase in the concomitant use of herbal 

remedies and pharmaceuticals. 

Eisenberg and colleagues (1998) found in their 1997 survey that approximately 

18% of respondents reported concomitant use within the prior twelve months of one or 

more prescription medications and one or more herbal or "high-dose" vitamin product. 

Their report did not describe solely herbal remedy-prescription medication concomitant 

use but provided an indication that this practice was widespread. If so, this practice 

might be largely unmonitored since patients do not usually acknowledge concomitant use 

to their physicians (Eisenberg et al., 1998). 

As herbal remedies may mimic, increase, or counter the effect of pharmaceuticals 

(DeSmet and D'Arcy, 1996). identifying factors related to herbal remedy use can provide 

insight to conventional healthcare practitioners about the perceptions, beliefs, and 

practices of their patients. In addition, this information may suggest areas where the 

healthcare system may not be meeting perceived healthcare needs. However, empirical 

evidence to explain consumer behaviors, attitudes, perceptions, and reasons related to 
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herbal remedy use is limited and, what is available (e.g., Eisenberg et al., 1998), is 

potentially dated. 

I. STATEMENT OF THE PROBLEM 

Regular Herbal Remedy Use 

The prevalence of self-reported herbal remedy use in the general population 

provides an indication of the extent of the consumption of herbal remedies for healthcare 

purposes. Assessing the prevalence of regular herbal remedy use and speciflc herbal 

remedies being used by consumers provides a measure of the magnitude of the demand 

for these products and the identiHcation of consumer factors associated with regular 

herbal remedy use. Assessing diseases and/or conditions for which consumers use herbal 

remedies can provide an indication of where the conventional healthcare system may 

need to improve services, treatment options, and/or outcomes. 

Concomitant Use of Herbal Remedies and Pharmaceuticals 

Equivocal experimental data describing herb-pharmaceutical interactions have 

been published recently (Piscitelli et al., 2000; Bumstein et al., 2000). The true 

prevalence of herb-pharmaceutical interactions is unknown since consumers are unlikely 

to report these events to their conventional practitioner (Fugh-Berman. 2000). Recent 

analysis of the 1999 Prevention magazine national survey data by the author found that 

10.7% of respondents reported the use of herbal remedies along with prescription 



medications within the previous 12 months. Taken with the findings of the Eisenberg 

and colleagues (1998) study (i.e., approximately 18% of respondents reported 

concomitant use of one or more prescription medications and one or more herbal or high-

dose vitamin product within the previous 12 months), there appears to be increasing herb-

pharmaceutical concomitant use. 

Health Status of Herbal Remedy Consumers 

While patients and providers reported they used or recommended CAM to 

improve quality of life (Meenan, 2001, Carwein and Sabo, 1999), relatively little 

empirical research has assessed the health status (e.g., health-related quality of life 

[HRQOL]) of regular consumers of CAM or herbal remedies. Delate and Coons (2000) 

and Brugmaim and colleagues (1999) reported that HIV/AIDS and oncology patients, 

respectively, who used CAM had lower HRQOL than non-users as measured by disease-

targeted HRQOL instruments. Limited assessments of self-reported general health status 

of regular herbal remedy users have been reported. Due to the dearth of data on this 

topic, research should include measures of self-reported health status to elucidate the 

relationship between health status and herbal remedy use. 

Reasons to Use or Not Use Herbal Remedies 

Studies in the general population that have investigated consumers' reasons have 

focused on why consumers used herbal remedies/CAM therapies generally but neglected 

to report why consumers were not using herbal remedies/CAM. Astin (1998) reported a 
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number of possible explanations as to why consumers were using CAM, such as a 

"changed worldview," "congruence with cultural beliefs," and "dissatisfaction with 

conventional healthcare." In most instances, the literature does not distinguish between 

CAM and herbal remedies when it comes to reasons to use or not use CAM therapies. As 

CAM is an all-encompassing definition of non-conventional therapies that lumps 

psychological (e.g., spiritual healing/prayer) with physical modalities (e.g., herbal 

remedies), reasons for herbal remedy use with its utilization of potentially harmful 

biomatter may be different from other CAM modalities (e.g., the innocuous recitation of 

prayers). In addition, only limited information regarding the reasons for not using herbal 

remedies exists in the literature (Elder et al.. 1997). Understanding reasons to use or not 

use herbal remedies within the context of healthcare consumer characteristics can provide 

insights into the stimuli that may extend or impede the current trend of increased 

consumption of herbal remedies. 

Reimbursement for Herbal Remedies 

Some consumers are receiving reimbursement from insurers and managed care 

organizations for herbal remedies as a part of CAM coverage. To assess the status of 

CAM insurance coverage and the integration of CAM services into conventional 

medicine, Pelletier and colleagues (1999) conducted surveys with a group of managed 

care organizations (MCO) and health insurers who had been identified as having initiated 

CAM treatment coverage. Ten MCOs and insurers were identified who had initiated 

CAM coverage in 1998 and eighteen in 1997. About 15% of these organizations offered 
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coverage for herbal therapies. Eisenberg and colleagues (1998) found that approximately 

11% of the respondents to their 1997 national survey who used herbal remedies reported 

that they received at least partial coverage of the costs of herbal remedies. 

Information on insurance coverage for herbal remedies provides insight into the 

acceptance/integration of herbal remedies as an adjunct to or substitute for conventional 

healthcare by medical care insurers. In addition, if the demand for healthcare is price 

elastic, then an increase in insurance coverage may increase utilization of herbal remedies 

by the insured. If insurance coverage for the costs for herbal remedies in the U.S. is not 

common, then the majority of regular herbal remedy users must pay the costs of their 

herbal remedies out-of-pocket. Understanding the amounts paid out-of-pocket can 

provide insight into the magnitude of the demand for herbal remedies and willingness to 

pay for unconventional healthcare in light of the low prevalences of insurance coverage. 

Herbal Remedy Public Policv 

Controlled studies of herbal remedies to assess their value as commercial products 

have not been shown to be proHtable for pharmaceutical manufacturers; thus, funding of 

studies assessing the safety and efficacy of herbal remedies in the U.S. has been limited 

(Winslow and Kroll, 1998). In addition. Congress has placed the burden of proving an 

herbal remedy is unsafe upon the U.S. Food and Drug Administration (FDA) without 

providing funding to perform the necessary studies (Spaulding-Albright, 1997). With the 
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resultant lack of reliable analysis of claims for the benefit, safety, and overall quality, 

consumers are left with mainly subjective, anecdotal case reports on which to base their 

decisions to utilize or not utilize herbal remedies. Data regarding consumer perceptions 

of the role of public and/or private organizations ensuring safety, efficacy, and quality 

can provide information regarding herbal remedy public policy issues that are being 

vigorously debated in the public forum. 

Consumer Satisfaction with Herbal Remedies 

Herbal remedies constitute one of the fastest growing segments of the total U.S. 

medicinal market (Matthews et al., 1999). While it appears self-evident that consumers 

of herbal remedies are satisfied with the impact the products have on their health and/or 

well-being, minimal empirical data are available to confirm or discount this perception. 

Understanding the level of consumer satisfaction with herbal remedies can provide 

insight into the perceived utility consumers gain from use of these products and the 

likelihood of continued demand for these products. 

n. PURPOSE OF THE RESEARCH 

The overall purposes of this investigation were to (I) investigate the relationship between 

regular use of herbal remedies and self-reported health status, (2) evaluate this 

relationship when the herbal remedy use was concomitant with pharmaceutical use, and 
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(3) describe consumer beliefs, behaviors, and characteristics related to herbal remedy use. 

This investigation focused on six specific areas: 

• consumer use of herbal remedies 

• concomitant use of herbal remedies and pharmaceuticals 

• health status and use of herbal remedies 

• financial considerations of herbal remedy use 

• public policy regarding herbal remedies 

• consumer satisfaction with herbal remedies. 

in. RESEARCH OBJECTIVES 

This investigation had the following eight objectives: 

Objective I 

To estimate the national prevalence of regular herbal remedy use and the concomitant use 

of herbal remedies with prescription and/or over-the-counter pharmaceuticals. 

Objective 2 

To assess the relationships between self-reported health status and use of herbal remedies 

and concomitant use of herbal remedies and prescription and/or over-the-counter 

pharmaceuticals. 
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Objective 3 

To identify consumer factors associated with regular herbal remedy use and the 

concomitant use of herbal remedies with prescription and/or over-the-counter 

pharmaceuticals. 

Objective 4 

To describe primary reasons for using or not using herbal remedies, factors that led 

consumers to originally use herbal remedies, and primary sources of information 

regarding appropriate use of herbal remedies. 

Objective 5 

To identify levels of health insurance coverage for users of herbal remedies and assess 

the amount of out-of-pocket costs, as a proportion of household income, for respondents 

that reported use of herbal remedies. 

Objective 6 

To assess the perceived impact of the herbal remedies on users' health and/or well-being. 

Objective 7 

To assess consumers' attitudes toward (I) increased government regulation of the safety 

and efficacy of herbal remedies, and (2) requiring herbal remedies to meet ingredient 

quality (i.e.. United States Pharmacopoeia (USP)) standards. 
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Objective 8 

To assess consumers' satisfaction with the quality and type of information available 

regarding the appropriate use of herbal remedies. 

IV. RESEARCH HYPOTHESES 

Hypothesis I 

There is no association between self-reported health status and use of herbal remedies, 

after adjustment for sociodemographic characteristics related to herbal remedy use. 

Hvtx>thesis n 

There is no association between self-reported health status and the concomitant use of 

herbal remedies with pharmaceuticals (prescription and/or OTC) after adjustment for 

sociodemographic characteristics related to concomitant use. 

V. DEFINmONS 

Complementarv and Alternative Medicine (CAM^ 

Medical interventions that cover a broad range of healing philosophies (schools of 

thought), approaches, and therapies that mainstream conventional medicine does not 

commonly use, accept, study, understand, or make available. 
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Computer-Assisted Telephone Interviewing (CATI1 

Use of programmable software and computer interface to automate the key 

activities of telephone interviewing. 

Concomitant Use 

The regular use of herbal remedies accompanied by the regular use of OTC and/or 

prescription pharmaceuticals. 

Dietary Supplements 

Any product intended for ingestion as a supplement to the diet. This includes 

vitamins, minerals, herbs, botanicals, and other plant-derived substances, and amino acids 

and concentrates, metabolites, constituents and extracts of these substances. 

Herbal Remedy 

Any fungi, fruits, roots, vegetables, plant biomatter. and enzymes, minerals, or 

vitamins mixed with plant products that are used for medicinal or healthcare purposes. 

Prevalence 

The number of instances of individuals acknowledging use of a substance or an 

occurrence of an event or disease in a given time period. 



Random-Digit Dialing (RDD) 

A method for sampling individuals in telephone surveys in which the telephone 

numbers are dialed randomly. 
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Chapter 2 

REVIEW OF THE LITERATURE 

This chapter is a review of the literature relevant to this investigation. The 

literature review covers the following six broad areas; 

I. An overview of consumer use of herbal remedies, including prevalence of use, 

commonly used herbal remedies, health conditions treated, reasons for use. 

sources of information, and factors associated with use. 

II. Health status and use of herbal remedies. 

m. Financial considerations regarding herbal remedy use. 

rV. Public policy regarding herbal remedies. 

V. Satisfaction with herbal remedies. 

VI. Concomitant use of herbal remedies and pharmaceuticals. 

I. CONSUMER USE OF HERBAL REMEDIES: AN EPIDEMIOLOGIC 

OVERVIEW 

The use of plants for medicinal purposes is a practice found throughout human 

history. Evidence of this activity has been found in the remnants of Neanderthal 

campsites (Kleiner, 1995). Traditional Chinese Medicine (TCM), a system of healing 

that uses plant (i.e., herbal) remedies along with other therapies to diagnose, treat, and 

prevent illness, has been practiced for over 3000 years. Formalized training programs in 

herbal medicine began and botanical gardens were created to supply medicinal plants in 
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Europe in the 16"* century (Ackerele, 1993). The practice of herbal medicine thrived in 

Europe until the introduction of manufactured pharmacological remedies in the late 17"* 

century. The American frontier of the 18"* century fostered settlers' experimentation 

with and reliance on New World herbs supplemented with Old World remedies (Kleiner. 

1993). 

In the 19'*' century, advances in scientific methods and popular preference for 

commercially available medicines precipitated a shifting of the population towards 

receiving their health care from allopathic practitioners (Trevelyan, 1995). Use of herbal 

remedies in the U.S. did not disappear completely; motivated by cultural and/or economic 

reasons, immigrants and persons living in rural areas continued to utilize herbal 

practitioners (i.e., herbalists) and remedies for their healthcare (Ackerele, 1993). In the 

1960s, interest in herbal remedy use by healthcare consumers was stimulated by the "self-

help" movement (Green et al., 1977), which promoted personal responsibility for one's 

healthcare, and concerns over the iatrogenic effects of conventional allopathic medicine 

(Trevelyan, 1995). 

Herbal remedy use is prevalent worldwide. In developed countries, the 

prevalence of herbal remedy use in the general population has been estimated to range 

from 9% in Great Britain (Murray and Shepard, 1993) to 49% in Australia (MacLennan 

et al., 1996). The World Health Organization (WHO) estimated that the prevalence of 

use of herbal remedies in third world countries approaches 80% (Ackerele, 1993), which 

may reflect the inability of the majority of the world's population to afford prescription 

pharmaceuticals as much as cultural preferences for herbal remedies. In 1974, WHO 
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issued a report encouraging developing countries to utilize herbal remedies (e.g., 

phytomedicines, botanicals, and medicinal herbs) to fill healthcare needs unmet by 

conventional systems. 

The American College Dictionary (1957) provides the classic definition of an 

herb as "I. A flowering plant whose stem above ground does not become woody and 

persistent. 2. Such plant is valued for its medicinal properties or the like." This definition 

precludes woody plants, seeds, and other plant products as herbs. Popular notions of 

herbs as healthcare remedies generally invoke images of any type plant or plant products. 

Winslow and Kroll (1998) provided a broad definition of herbal remedies that includes 

fungi, fruits, roots, vegetables, all plants, and occasionally enzymes, minerals, vitamins, 

or hormones mixed with plant products that are used for medicinal or healthcare 

purposes. Herbal remedies, as CAM therapies, may be used alone as an alternative to 

conventional therapies or they may be used to augment conventional therapies, in what is 

referred to as complementary medicine (National Center for Complementary and 

Alternative Medicine [NCCAM], 2000). 

Complementary and alternative medicines cover a broad range of healing 

philosophies (schools of thought), approaches, and therapies that mainstream 

conventional medicine does not commonly use. accept, study, understand, or make 

available (NCCAM, 2000). CAM therapies appear to be primarily used for conditions 

for which conventional medicine currently is unable to offer a complete cure (e.g.. 

cancer, back problems, allergies, rheumatologic disorders) (Cassileth et al., 1984; 

Eisenberg et al., 1998). However, the vast majority of CAM users do not rely solely on 



CAM for treatment of their health conditions but rather use CAM in conjunction with 

conventional healthcare treatments (Astin, 1998; Eisenberget al., 1998). 

Opposition to patient use of CAM by conventional healthcare practitioners does 

not appear to be widespread. Borkan and colleagues (1994) published the results of their 

survey which revealed that more than 60 percent of physicians from a wide range of 

specialties recommended alternative therapies to their patients at least once. In addition, 

47 percent of the physicians reported that they had used CAM therapies themselves. A 

survey of U.S. medical schools found that 75 out of 117 schools offered elective courses 

in CAM or included CAM topics in required courses (Wetzel et al.. 1998). While it 

appears that CAM use is popular among conventional healthcare practitioners and the 

next generation of physicians may be receiving training in CAM use, survey evidence 

suggested that practicing physicians were not adequately prepared to counsel their 

patients on herbal remedy use. Planta and colleagues (2000) found in their survey of 

physicians in a low-income population clinic that less than 50% of the physicians could 

identify the adverse effects of three coimnonly used herbal remedies even though the 

physicians in this smdy rated herbal remedies as the CAM therapy most likely to affect 

adversely their patients' health. 

Consumption data for herbal remedies is limited since, unlike federally regulated 

prescription pharmaceuticals, tracking reliable sales figures of these marginally regulated 

products is difficult (Mantyranta et al., 1999). One method to demonstrate the magnitude 

of herbal remedy use in the U.S. is the use of market survey research. The most recent 

market survey data available are shown in Table 2.1. These data indicated that from June 
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1998 through May 1999 approximately S3.5 billion was spent on herbal remedies in the 

U.S. (The Hartman Group, 2000). This figure was less than the $5.1 billion that 

Eisenberg and colleagues (1998) estimated Americans spent out-of-pocket on herbal 

remedies in 1997. Nevertheless, this appeared to be an increase from the $1.2 billion 

market reported spent by Americans on "medical" herbs in 1996 (Winslow and Kroll, 

1998). These results indicated that Americans dramatically increased their spending on 

herbal remedies in the 1990s (and by inference, increased their consumption of herbal 

Table 2.1. Market survey data* of top 15 brands of herbal remedies sold in food. 
drug, and mass merchandise outlets from July 1998 through May 1999. 

Brand Distributor/Manufacturer Percent share Sales 
of purchases (millions $) 

E*rivaie label' Mass market and health 12.8 522.8 
food stores 

Sundown Rexall 11.6 225.4 
Spring Valley Wal-Mart 5.4 76.9 
Puritan's Pride NBTY 3.5 140.8 
GNC General Nutrition 2.9 153.8 
Nature's Resource Pharmavite 2.5 42.8 
Nature's Made Pharmavite 2.1 38.3 
Your Life Leiner 2.0 39.7 
Schiff Weider Nutrition 2.0 72.1 
Nature's Way Nature's Way 1.9 49.5 
Botanic Choice Indiana Botanic Gardens 1.5 19.7 
Shaklee Shaklee 1.5 70.5 
Nutrition NBTY 1.4 45.5 
Headquaners 
Rexall Brand Rexall 1.2 20.2 
Natrol Natrol 1.0 25.5 
Other 46.7 1.927.9 
Total 100.0 3.471.4 

* The Hanman Group. Natural Product Census 
' e.g.. Wild Oats, Whole Foods, Vitamin Cottage 
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remedies). However, these results are tempered by market survey data of individual herb 

sales in food, drug, and mass marketing outlets (Table 2.2) that indicated an 

approximately 15% drop in the dollar sales of individual herbs from calendar years 1999 

to 2000 (The Tan Sheet, 2001). These figures may have underestimated the actual 

amount spent as consumers may have acquired herbal remedies from 

homegrowers/farmers. personal importation, mail order houses, or herbalists. In addition, 

they did not measure volume of products sold, only dollar amounts; thus, if the prices of 

herbs had been decreasing then this would be reflected in lower dollar sales figures. 

Table 2.2. Viarket survey data* of top 15 herbal remedies sold in 
food, dmg, and mass merchandise outlets from January 1. 2000 
through December 31. 2000. 

Herbal remedy Sales 
(millions S) 

Percent change 
from 1999 sales 

Gingko biloba 99.1 -32.1 
Ginseng 65.5 -25.2 
Garlic 61.2 -20.0 
Echinacea 58.4 -20.4 
St. John's wort 56.0 -45.4 
Saw palmetto 46.9 -2.5 
Soya 41.0 115.6 
Valerian 16.8 70.5 
Kava kava 14.7 -16.2 
Evening primrose 8.9 -1.0 
Milk thistle 8.9 14.6 
Grape seed 7.9 -5.7 
Bilberry 6.2 -3.7 
Black cohosh 6.2 2.0 
Green tea 3.2 39.4 
Others 90.1 
Total 591 -I5.I 

•Information Resources. Inc.. Chicago, IL (The Tan Sheet, 2(X)1) 
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The limited epidemiological evidence available suggested that herbal remedy use by 

American consumers for numerous healthcare conditions was increasing. Tables 2.3 and 

2.4 show the results of recent (i.e., previous and current decades) epidemiological survey 

studies of herbal remedy use among adult Americans. Prevalence ranged from single 

digits (Eisenberg et al., 1993; Palinkas and Kabongo. 2000) to 80-90% (e.g.. Brown and 

Marcy, 1991; Eliason et al.. 1997). The variability of these estimates may have been due 

to differences in the defmition of herbal remedies used, the time period of use (e.g., 

lifetime vs current), and populations surveyed (e.g., nationally representative vs a family 

practice) (Winslow and Kroll, 1998). A lifetime reference for use will yield different 

information than current use. since lifetime reference will capture data on use that is 

occasional or sporadic. Likewise, a nationally representative sample would be expected 

to capture data from a more diverse sample of respondents than that of a single practice. 

In addition, surveys that examined primarily/exclusively herbal remedy use (e.g.. Brown 

and Marcy. 1991) provided higher estimates than those studies that examined herbal 

remedy use as a part of CAM, unconventional/unproven therapy, or dietary supplement 

use (e.g.. Elder et al., 1997). 

Although a number of researchers have examined the use of CAM therapies among a 

general population of Americans (e.g., Eisenberg et al., 1998; Burg et al., 1998), few 

have specifically examined the use of herbal remedies. As a corollary, there was 
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Table 2.3. Recent epidemiological studies of herbai remedy use among adult Americans. 

Source Survey population Prevalence Top five health Top five herbal 
of herbal conditions treated remedies used 
remedy use 
( % )  

Brown and 
Marcy. 1991 

Eisenberg at al., 
1993* 

Frateetal.. 1996 

Eliason et al.. 
1996* 

Hungetal.. 1997 

HMO patients, 92" 
Portland (n=100) 

National random <3'' 
telephone (n=!539) 

Rural Mississippi 71'' 
random residents 
(n=251) 

Family practice 
clinic patients. 
Milwaukee (n=200) 

8" 

Emergency room 22""' 
patients. New York 
City (n=623) 

Bums, colds, 
indigestion, insect 
bites, constipation 

Back problems, 
anxiety. 
headaches, chronic 
pain, cancer 
Infectious/respirat 
ory. skin, insect, 
cardiovascular, 
gastrointestinal 
Energy, immune 
enhancement, 
musculoskeletal, 
women's health, 
hematological 
Not reported 

Aloe, 
peppermint, 
garlic, 
eucalyptus, rose 
hips 
Not reported 

Lemon, aloe, 
castor, 
turpentine, 
tobacco 
Not reported 

Goldenseal, 
garlic, ginseng, 
ginger, 
peppermint. 

Elder et al.. 
1997* 

Eliason et al., 
1997* 

Family practice 30" 
clinics (4) patients. 
Portland (n=l 13) 

Health food stores 83*^ 
(2) customers, 
Milwaukee (n=136) 

Burg et al.. 1998* Florida residents 18" 
random telephone 
(n=1012) 

Back pain, 
headaches. 
anxiety, 
infections. 
musculoskeletal 

Cardiovascular, 
gastrointestinal, 
musculoskeletal, 
energy 
Colds 

Not reported 

Garlic, ginseng, 
ginko. evening 
primrose, alfalfa 

Not reported 

" Lifetime use. use during the past year, current use, prior or planned use,' use during the past 
month 
* Assessed CAM, unconventional/unproven therapy, and/or dietary supplements use 
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Table 2.3 (continued). Recent epidemiological studies of herbal remedy use among adult 
Americans. 

Source, year of Survey population Prevalence Top five health Top five herbal 
inquiry of herbal conditions treated remedies used 

remedy use 
(%) 

Johnson et al.. NIH research clinic I?'' Liver. Garlic. 
2(X)0 participants. gastrointestinal. chamomile. 

Bethe^a (n=483) colds/allergies. echinacea, milk 
arthritis. thistle, ginseng 
insomnia 

Eisenberg et al.. National random 12" Allergies. Not reported 
1998* telephone (n=2055) insomnia. 

respiratory. 
digestive 

Bennett and HMO patients. 38" Colds. Garlic, aloe. 
Brown, 2000 Bryan. TX (n=l35) anxiety/stress. cranberry. 

insomnia, weight echinacea. 
loss, headache ginseng 

Planta et al.. 2000 Low-income clinic 60'^ Hypertension, Garlic, ginseng. 
patients. Stockton arthritis, asthma. ginger. 
(n=l85) chronic pain. echinacea. 

diabetes. Gingko biloba 
Yoon and Home, Female residents 45" Memory loss. Gingko biloba. 
2001 ^5 years random. arthritis. garlic. 

Alachua County, digestive glucosamine/ 
FL (n=86) chondrotin 

Klepser et al.. Family care clinics 42" Not reported Aloe, garlic. 
2000 (8) patients and ginseng. 

state residents echinacea. St. 
random mail. Iowa John's wort 
(n=794) 

Palinkas and Family practice 6" Not reported Not reported 
Kabongo, 2000* clinics (16) 

patients, San Diego 
(541) 

Prevention National random 49" Cardiovascular. Garlic, ginseng. 
Magazine, telephone (n=2000) cancer, arthritis. echinacea. 
(Johnston, diabetes, prostate Gingko biloba. 
2000)* St. John's wort 
' Lifetime use," use during the past year. current use, prior or planned use. ° use during the past 
month 
* Assessed CAM, unconventional/unproven therapy, and/or dietary supplements use 
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Table 2.4. Recent studies examining herbal remedy use by adults in the U.S. 

Source Factors associated Reasons for use Factors associated 
with use 

Sources of 
information 

Brown and 
Marcy, 1991 
Eisenberg at al.. 
1993* 

Prate et al.. 1996 

Eliason et al.. 
1996* 

Increased income, 
married 
Aged 25-49 years, 
non-Black, some 
college, income 
>S35k/year. living in 
western U.S., poor 
health status 
Aged 45-64 years. 
Black 
Some college 

Hung et al.. 1997 Female. Asian, non-
smoker 

Elder et al.. 1997 None 

Eliason et al.. 
1997* 

Some education 
beyond high school 

Burg et al.. 1998* Female. White, some 
college, 
widowed/divorced, 
decreased health 
status, reside in SE 
Rorida 

Johnson et al.. None 
2000 

Health 
protection/promotion 
Not reported 

Family, friends, 
books 
Not reported 

Not reported Not reported 

Treatment or Media, general 
prevention of a health knowledge, 
condition family/friends. 

physician 
Not reported Treat chief complaint 

Prevent illness, 
wellness, enhance 
conventional therapy, 
try all options, 
dissatisfaction with 
conventional 
healthcare 
Disease prevention, 
wellness 

General health 
maintenance 

Not reported 

Books. 
magazines, word 
of mouth, 
nutritionist, 
physician 
Not reported 

Wellness, energy, 
treat a condition 

Family/friends, 
popular media, 
books, 
healthcare 
professionals. 

Assessed CAM. unconventional/unproven therapy, and/or dietary supplements use 
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Table 2.4 (continued). Recent studies examining herbal remedy use by adults in the 
U.S. 

Source Factors associated Reasons for use Sources of 
with use information 

Eisenberg et al.. Female, non-Black, Health Not reported 
1998* aged 35-49 years. maintenance/disease 

some college, income prevention, treat 
>S50k/year existing illness 

Bennett and None Treat illness, general Popular media. 
Brown. 2000 health maintenance. friends/family. 

avoid adverse effects herbologist. 
of conventional Internet, books 
therapy 

Planta et al., 2000 None Not reported Friend, family. 
popular media. 
physician. 
pharmacist. 

Yoon and Home, None Maintain Books/magazine 
2001 health/prevent s. friends. 

disease, treat health family. 
problem TV/radio/newsp 

aper 
Klepser et al.. Female, some college Not reported Not reported 
2000 

Palinkas and Female, decreased Avoid adverse effects Family/friend/ 
Kabongo. 2000* health status, some of conventional coworker 

college, increased therapy, failure of 
income, member of conventional therapy. 
an HMO prefer self-care 

Prevention Not reported Health maintenance. Friends/family, 
Magazine enhance energy. magazines. 
(Johnston, prevent/treat minor product labels. 
2000)* illnesses, enhance advertisements. 

memory, alleviate books 
depression 

* Assessed CAM, unconventionai/unproven therapy, and/or dietary supplements use 

limited understanding about adult Americans use of and experience with herbal remedies 

and even less known about the factors associated with herbal remedy use. While a 
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review of studies designed to examine specifically herbal remedy use would be 

preferable, this overview will include reviews of major studies that examined herbal 

remedy use specifically and herbal remedy use within the context of CAM or 

unconventional/unproven therapies or dietary supplements use. One should be cautious 

in making comparisons between findings from studies that were designed to evaluate 

CAM, unconventional/ unproven therapy, or dietary supplement use and those that were 

designed to evaluate herbal remedy use. For example, factors associated with use of 

chiropractic services for lumbar pain may not be the same as for use of an herbal remedy 

for lumbar pain. 

One of the first studies reported in the peer reviewed literature to assess herbal 

remedy use in a general population was Brown and Marcy's (1991) survey of patients 

enrolled in a health maintenance organization (HMO) in Portland, Oregon. At the time of 

their survey. 1990. very little was known about herbal remedy use among conventional 

healthcare patients or the public in general. In this seminal investigation, the authors 

were interested in further investigating the self-care phenomenon in relation to the use of 

home remedies, such as medicinal herbs, outside the conventional healthcare setting. 

The authors noted that self-care had been identified as the most frequently utilized form 

of primary care for Americans (Wolinsky, 1980). customarily utilized home remedies 

(e.g., herbal remedies) (Roberson, 1985). largely was used to treat chronic illnesses 

(Snyder, 1983). and more fi'equently practiced by women, and persons with more 

education and higher socioeconomic status (Green, 1985). Based on these known factors 

associated with self-care, the authors hypothesized that women, the chronically ill, and 
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persons with higher socioeconomic status would use herbal remedies as home remedies 

to a greater extent. In addition, they anticipated that persons residing in rural areas would 

be more likely to use herbal remedies since these persons may have an established 

cultural relationship with medicinal plants. 

Brown and Marcy provided a list of 50 frequently used herbal remedies and asked 

the patients to identify which herbal remedies they had ever used, reasons for use, health 

conditions treated, and sources of information on to a convenience sample of 100 

patients. In addition, subjects' were asked about sociodemographic characteristics. The 

authors found that 92% of all respondents had used at least one herbal remedy in his/her 

lifetime. Most respondents reported they were motivated to use herbal remedies for 

health protection/promotion. The five most commonly used herbal remedies were aloe 

(64%), peppermint (48%), garlic (41%), eucalyptus (39%), and rose hips (39%). The 

health conditions most often reported to be treated with herbal remedies were bums 

(67%), colds (66%), indigestion (48%), insect bites (41%), and constipation (37%). The 

most common sources of information on herbal remedy use were found to be family 

(67%), friends (36%), and books (32%). The median number of herbal remedies used 

was seven with a range from I to 33. The authors found that higher socioeconomic status 

(p < 0.02) and being married (p < 0.01) were associated with herbal remedy use and that, 

counter to expectation, gender, rural residency, and being chronically ill were not; in 

addition, age and belonging to a health-oriented organization (e.g., health club) were 

found not to be associated. 
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Brown and Marcy's (1991) results indicated that herbal remedy users were 

individuals who were better integrated into American culture (e.g., more educated with 

higher paying jobs) and not individuals who lived on the margins of society. This 

suggestion provides some insight into the boom in herbal remedy sales during the 1990s, 

that is, since a substantial portion of herbal remedy users were coming from the ranks of 

the economically better off. they had the means to devote income to out-of-pocket 

healthcare expenses. It is important to note that this study was performed with a small 

sample of HMO patients in a city (Portland) known for its counter-culture environment, 

thus, the generalizability of the results may have been limited. Also, the small sample 

size and large prevalence of use may have limited the authors' ability to statistically 

detect factors associated with use. In order to assess more thoroughly the use of herbal 

remedies by the general population, a larger and more representative sample of 

Americans would be preferred. 

Eisenberg and colleagues (1993) performed a random-digit dialed (RDD). 

nationally representative telephone survey of unconventional medicine's (i.e.. CAM) 

prevalence, costs, and patterns of use among English-speaking Americans in 1991. To a 

sample of 1,539 adult consumers, the authors provided a list of 16 "unconventional 

therapies" including herbal remedies and inquired if the respondent had used one or more 

of these therapies during the previous year (i.e., 1990). Among other items, the authors 

asked about the respondent's sociodemographic characteristics and health condition(s) 

for which the therapy treated. 
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Eisenberg and colleagues (1993) reported that 34% of their respondents had used 

at least one CAM therapy in 1990 and that 2.5% of the respondents had used an herbal 

remedy (extrapolated to approximately 5.4 million adults). Of those who used an herbal 

remedy, only 10% had visited an herbalist. The CAM therapies presented were most 

often used for the treatment of back problems, anxiety, headaches, chronic pain, and 

cancer. The authors did not report the names of commonly used herbal remedies or the 

sources of information on herbal remedy use. Use of any CAM was found to be 

associated (p < 0.05) with being 25 - 49 years old, non-Black race, some college 

education (i.e., some education beyond high school), household income > $35,000/ year, 

residing in the western U.S., and reporting poor health status. While not focusing their 

inquiry on reasons for use of CAM. the authors speculated that respondents were 

motivated to use CAM for health promotion/disease prevention since a substantial 

number of respondents reported they did not use CAM for any of their principal medical 

conditions. 

Eisenberg and colleagues' (1993) results suggested that CAM use had an 

enormous presence in the U.S. healthcare system and herbal remedies were used by a 

substantial number of Americans fix>m all sociodemographic groups. The authors' 

finding that increased likelihood of CAM use was associated with higher incomes 

supports the similar finding by Brown and Marcy (1991). The authors' finding that only 

10% of herbal remedy users had visited an herbalist lends support to the theory that use 

of herbal remedies was associated with self-care (Brown and Marcy, 1991). These 

findings portended increased use of herbal remedies in the 1990s as Americans' incomes 



grew during this time period and they experimented with self-care. The results from this 

study were generalizable to the U.S. adult population; however, they may have been 

limited by the focus of the study on a large number of CAM therapies and not specifically 

on herbal remedy u.se. In addition, the study was limited by the lack of representation of 

non-English-speakers. Research designed to assess herbal remedy use in general in the 

U.S. and among sub-populations could further the understanding of the phenomenon of 

herbal remedy use. 

Frate and colleagues (1996) investigated the use of herbal remedies by persons 

living in rural areas in a random survey of rural Mississippi residents in 1993. The 

authors noted that previous studies had only identified the names, doses, and biological 

activity of herbal remedies used by rural residents and the Eisenberg and colleagues 

(1993) study may have underestimated use of herbal remedies in their study due to the 

intermingling of items assessing numerous CAM therapies and herbal remedies. 

Therefore, the objective of this study was to assess the prevalence of use of herbal 

remedies among a sample of the general population of rural residents in a southern state. 

The authors provided a list of 25 common herbal remedies to a sample of 251 adult, rural 

respondents and asked if they had used any remedy on the list or any herbal remedy not 

on the list during the previous year. In addition to items related to respondent 

sociodemographic characteristics, the authors inquired about the health conditions for 

which they used the remedies. 

Frate and colleagues (1996) found that approximately 71% of respondents 

reported using at least one herbal remedy during the previous year. The most common 
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herbal remedies reported were lemon (47%), aloe (27%), castor (13.6%), turpentine 

(11.6%), and tobacco (11.6%). The most common health conditions for which 

respondents reported using herbal remedies were infectious/respiratory (43%), skin 

(20%), insect (11.4%), cardiovascular (9%), and gastrointestinal (6.5%) conditions. The 

authors found that being 45 - 64 years of age or Black were factors associated (p < 0.05) 

with herbal remedy use. The high prevalence of herbal remedy use in this sample (i.e., 

greater than 25 times that found by Eisenberg and colleagues [1993]) led the authors to 

speculate that the prevalence of herbal remedy use among adult, rural residents reflects 

more that of a third world population (i.e.. 80% prevalence reported by the WHO). These 

results bolster the findings of Marcy and Brown (1991) that herbal remedies were used 

commonly to treat infectious diseases, insect-related problems, and gastrointestinal 

conditions. The authors' fmdings suggested that herbal remedy use in the rural South 

was widespread as a traditional adjunct to conventional healthcare and rural residents 

were more likely to use herbal remedies than the general U.S. population. While this 

study provided insight into the use of herbal remedies among a sub-population of 

Americans, it was limited to only one state and did not collect important information 

(e.g.. reasons for use) on herbal remedy use. 

In order to collect scientific data on the public's consumption and reason to 

consume dietary supplements, Eliason and colleagues (1996) surveyed 200 consecutive 

adult patients at a conventional family practice clinic in Milwaukee. A research assistant 

interviewed respondents and asked them if they had used any dietary supplement 

(including, speciHcally. herbal remedies) within the previous year (i.e., 1993) and, if so. 
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information was gathered on respondents' reasons for use, health conditions treated, 

sources of information on use, and sociodemographic characteristics. The authors 

reported that use of dietary supplements was widespread (52%) and that approximately 

8% of respondents had used an herbal remedy within the previous year. The authors 

found that respondents were motivated primarily to use dietary supplements to treat or 

prevent a health condition, used dietary supplements to enhance energy (29%) and 

immune function (24%) and for musculoskeletal (32%). woman's (14%). and 

hematologic (12%) health conditions. Respondents used the media (27%). conventional 

physicians (22%), general knowledge (21%). family/friends (20%), and other healthcare 

professionals (5%) as sources of information to guide dietary supplement u.se. The only 

factor found to be associated (p < 0.05) with herbal remedy use was having at least some 

college education. No associations were found with age, gender, or race/ethnicity. 

The 8% prevalence of herbal remedy use within the previous year (1993) reported 

by Eliason and colleagues (1996) is higher than the 2.5% reported by Eisenberg and 

colleagues (1993) but considerably lower than the 93% reported by Brown and Marcy 

(1991) and 71 % reported by Frate and colleagues (1996). Overall, the respondents' 

primary reason for use of dietary supplements in this study (Eliason et al.. 1996) (i.e., 

disease prevention) was similar to that found by Brown and Marcy (1991) for use of 

herbal remedies. In addition, respondents' sources of information (i.e., family/friends 

and media) were similar in both studies. The use of dietary supplements for the 

enhancement of energy or the immune system reported in this study transcended 

traditional health concepts by focusing on the nebulous aspects of health that were not 
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treatments for specific conditions. The finding of an association of dietary supplement 

use with a proxy of increased socioeconomic status (i.e., higher education) supported the 

findings of Eisenberg and colleagues (1993) and Brown and Marcy (1991) that indicated 

that consumers of herbal remedies may be more informed about or more likely to be able 

to afford them. This study used a convenience sample of patients from a single clinical 

practice in a midwestem municipality, thus the generalizability of the results to a national 

level are limited. Nevertheless, the results do suggest an increase in the prevalence of use 

from that reported by Eisenberg and colleagues (1993). In addition, this study inquired 

about dietary supplement use. not speciHcally herbal remedy use; thus, reported 

associations may not reflect those that would have been found if the study was focused 

on herbal remedy use. 

Hung and colleagues (1997) investigated herbal remedy use specifically among 

patients presenting to an urban emergency department (ED) in a major metropolitan area 

(i.e.. New York City) in order to provide a description of the potential for toxic reactions 

and pharmaceutical interactions of herbal remedies in an acute healthcare setting. The 

authors attempted to recruit all adult patients triaged at the ED at Bellevue Hospital in 

June 1994. Of the total of 2,473 patients, 623 agreed to be interviewed about their 

current use and reasons for use of herbal remedies, herbal remedies being used, and 

sociodemographic characteristics. The authors reported that 22% of respondents were 

currently using an herbal remedy. Respondents were primarily motivated to use herbal 

remedies to treat their presenting condition (16%) and the most common herbal remedies 

being used were goldenseal, garlic, ginseng, ginger, and peppermint. The authors 
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reported that being female, Asian, and a non-smoker were associated (p < 0.05) with 

herbal remedy use. 

The 22% prevalence of current herbal remedy use reported by Hung and 

colleagues (1997) by patients in an acute healthcare setting was higher than that found by 

Eliason and colleagues (1996) in a family practice population and Eisenberg and 

colleagues (1993) in the general population despite the limited time frame of use (i.e., 

current use vs use within the previous year). This may have reflected differences in the 

socioeconomic status or access to conventional healthcare of the respondents, with ED 

patients being more reliant on self-care with low cost treatments (i.e., herbal remedies). 

In addition. Hung and colleagues' (1997) results suggested that the higher prevalence 

may have been related to the ethnic and cultural diversity of a large urban population 

whose residents may have ties to cultures in which the use of herbal remedies is a 

traditional means of treating health conditions. This may have been reflected in the 

association found between being Asian and herbal remedy use. Investigations of the 

relationship between urbanicity and herbal remedy use have not been reponed elsewhere. 

However, compared to the study by Frate and colleagues (1996) of herbal remedy use in 

rural Mississippi, the prevalence of herbal remedy use by urban residents appeared to be 

lower. The finding of an independent association between being female and herbal 

remedy use supported Eisenberg and colleagues' (1993) results. The generalizability of 

this survey is limited, since it was performed with a convenience sample in a single ED; 

however, the large sample size and location of the ED supported the validity of the 

results. This study provided empirical evidence that herbal remedy use was widespread 
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among acute care patients (indicating that the potential for herbal remedy toxic reactions 

or pharmaceutical interactions was substantial), and suggested that further investigations 

into herbal remedy use among patients in non-acute settings are needed. 

Elder and colleagues (1997) examined if CAM use by family practice patients 

was associated with patients' social, economic, or educational status and the reasons 

patients had to use or not use CAM. Respondents (113) were recruited from a 

convenience sample of patients at four family practice clinics in Portland. Oregon and 

asked about their lifetime use of any CAM, including specifically herbal remedies, and 

sociodemographic characteristics. The authors reponed that approximately 51% of the 

respondents had used at least one CAM in their lifetime and that 30% of respondents had 

used at least one herbal remedy in their lifetime. The authors found that respondents 

were motivated to use CAM therapies for wellness (44%), to enhance conventional 

healthcare (36%). to prevent illness (30%). to try all options (18%). and because they 

were dissatisHed with their conventional healthcare (18%). The most cotiunon reasons 

reported for not using CAM were a lack of interest (54%). satisfaction with conventional 

healthcare (18%), and lack of insurance coverage (7%). The most common health 

conditions for which respondents used CAM therapies were back pain (36%), headaches 

(18%), anxiety (13%), infections (11%), and musculoskeletal (11%) health conditions. 

The authors reported that they did not find any independent associations between 

respondent factors and CAM use. 

The 30% prevalence of lifetime use of any herbal remedy reported by Elder and 

colleagues (1997) was considerably lower than the 93% reported by Brown and Marcy 
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(1991) even though both surveys were conducted among patients in conventional 

healthcare practices in Porthuid. This may have been reflected in the examination of the 

use of all CAM therapies by Elder and colleagues (1997), while Brown and Marcy (1991) 

limited their inquiry to herbal remedy use. The authors' finding that there were no 

respondent factors associated with CAM use indicated broad acceptance of CAM by all 

types of conventional patients. The authors' results suggested that the prevalence found 

for CAM use (and by extension, herbal remedy use) was higher in their study than in 

Eisenberg and colleagues' (1993) study because the sample was drawn from persons 

being seen by physicians and. thus, were more likely to have a health condition that 

would require treatment with a CAM therapy (e.g., herbal remedies). The health 

conditions that respondents most often reported to be treating with herbal remedies in this 

study (i.e.. long-term, unresolving problems) were conditions that conventional 

healthcare has difficulty healing. This study added to the understanding of herbal remedy 

use among conventional healthcare patients; however, the generalizability is limited by 

its small sample size and having been performed in a coomiunity (i.e., Portland) that 

readily has embraced CAM (Elder et al.. 1997). 

In order to further describe the population of consumers who were current users 

of dietary supplements, Eliason and colleagues (1997) queried consecutive customers at 

two "health food" stores in Milwaukee, Wisconsin regarding their use of, reasons for use 

of, health conditions treated, and sources of information on supplement use, along with 

sociodemographic characteristics. The authors surveyed 136 respondents in the sutimier 

of 1995. The most common type of dietary supplement used currently by respondents 
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was herbal remedies (85%). Over 170 different herbal products were reported in use. 

Respondents were motivated to use dietary supplements for disease prevention and 

wellness. The most commonly used herbal remedies were garlic (24%). ginseng (10%), 

Ginkgo biloba (10%). evening primrose oil (7%), and alfalfa (7%). Dietary supplements 

were used most commonly by respondents for cardiovascular, gastrointestinal, and 

musculoskeletal health conditions and to enhance energy. Respondents reported that 

their primary sources of information on dietary supplement use were 

books/magazines/word of mouth (79%), nutritionists (9%), physicians (6%), and other 

healthcare professionals (6%). Although no statistical analysis was performed, the 

authors noted that the typical respondent was white, female, middle-aged, and had some 

education beyond high school. 

Eliason and colleagues (1997) reported that the majority of respondents were not 

using supplements to treat a specific health condition but to prevent disease. This Hnding 

supported the results found by Brown and Marcy (1991), Eliason and colleagues (1996), 

and Elder and colleagues (1997) in samples of conventional healthcare patients and 

indicated supplement consumers were using supplements to complement conventional 

healthcare. The popularity of herbal remedies in this sample indicated general 

acceptance of the efficacy and safety of these products in this population of consumers. 

The authors' finding that the typical respondent had some education beyond high school 

supported other results (Brown and Marcy, 1991; Eisenberg et al.. 1993; Eliason et al., 

1996) that found increased socioeconomic status was associated with CAM/herbal 

remedy use. This study provided a description of dietary supplement use by consumers 
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who frequented a marketplace that caters to CAM users (i.e., "health food" stores); 

however, the authors did not perform inferential statistical analysis on their data to clarify 

important issues (e.g., factors associated with use). In addition, the study's 

generalizability is limited by the convenience sampling of only 136 customers at two 

"health food" stores. 

Burg and colleagues (1998) conducted a population-based, random telephone 

survey of 1.012 adult English- and Spanish-speaking Florida residents in 1996 in order to 

improve the understanding of the use of CAM and predict which consumers are most 

likely to use a CAM therapy. Respondents were queried on lifetime use of any of ten 

CAM therapies, including herbal remedies, their reasons for use of the CAM therapy, for 

which health conditions they used CAM therapies, and their sociodemographic 

characteristics. The authors reported that 62% of the respondents had used at least one 

CAM therapy and 18% had used an herbal remedy sometime during their lives. The 

respondents' primary reason for use was to maintain general health and colds were the 

most common health condition treated with herbal remedies. The authors found that 

lifetime use of CAM was associated (p < 0.05) with being female. White, 

widowed/divorced, having some college education and decreased health status, and (only 

for herbal remedy use) residing in Southeastern Florida (e.g., Miami, Homestead, and 

Key West). 

The Burg and colleagues' (1998) survey results found that the prevalence of 

lifetime herbal remedy use in this study (18%) was considerably less than the 93% found 

by Brown and Marcy (1991) and 30% found by Elder and colleagues (1997) in their 
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samples of conventional healthcare patients. This may have been indicative of 

differential prevalences among the general population and populations of persons 

currently receiving healthcare services and, thus, who may need or desire to treat a health 

condition. The authors' fmdings that respondents were motivated to use CAM therapies 

for general health maintenance (i.e., health promotion or wellness) supported the results 

of Brown and Marcy (1991), Eliason and colleagues (1996), Eliason and colleagues 

(1997), and Elder and colleagues (1997). The factors Burg and colleagues (1998) found 

to be associated with CAM use (i.e., female. White, some college, and decreased health 

stams) were similar to those factors reported by Eisenberg and colleagues (1993) and 

supported the fmdings that CAM users had higher socioeconomic status. Burg and 

colleagues' (1998) finding that residency in SE Rorida was associated with herbal 

remedy use may be indicative of the diverse ethnic population of this region (i.e.. 27% 

non-White) and supported the findings of Hung and colleagues (1997) that indicated 

ethnicity (e.g., new immigrants. Hispanic/Latino heritage) was associated with herbal 

remedy use. This study provided further evidence of the widespread acceptance of CAM 

therapies in the general population of English- and Spanish-speaking persons, and 

suggested that CAM therapies were not used only as a last resort when conventional 

healthcare interventions had failed. In addition, while the authors did not analyze their 

data thoroughly (e.g., did not regress associated factors on CAM or herbal remedy use to 

identify "predictors" of use), the results provided a description of herbal remedy use 

among a culmrally diverse population. 
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To investigate the use of herbal remedies by patients who had enrolled in clinical 

trials and. thus, possibly confounded the results of such trials. Johnson and colleagues 

(2000) surveyed patients participating in intramural research protocols at the National 

institutes of Health (NIH) in 1996. The authors recruited a convenience sample and 

surveyed 483 respondents regarding the use of herbal remedies during the previous 

month, reasons for use. health conditions treated, sources of information on use. and 

sociodemographic characteristics. The authors reported that 17% of the respondents had 

used at least one herbal remedy within the previous month and that these respondents 

were motivated to use herbal remedies primarily for wellness (43%), energy enhancement 

(23%), or to treat a health condition (34%). The most commonly reported herbal 

remedies consumed were garlic (20%), chamomile (13%). echinacea (11%). milk thistle 

(10%), and ginseng (10%), while the most common health conditions treated with herbal 

remedies were liver problems (16%). gastrointestinal conditions (11%). colds/allergies 

(10%). anhritis (10%). and insomnia (6%). The primary sources of information 

respondents' reported using to guide herbal remedy use were family/friends (47%), media 

(18%), books (18%), healthcare professionals (8%), and store employees (8%). The 

authors did not find any factors to be associated with herbal remedy use. However, it 

appeared there were higher prevalences among Asian/Pacific Islanders (29%) and 

Hispanics (26%) than Whites (15%), Blacks (13%), or Native Americans (0%), but the 

small number of respondents in these categories precluded drawing statistical inference. 

Results from this study by Johnson and colleagues (2000) provided information 

on herbal remedy use among patients in an ambulatory, clinical research setting and 
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suggested that such use was widespread among clinical trial subjects. The 17% 

prevalence of herbal remedy use reported by Johnson and colleagues (2000) in this 

sample of ambulatory patients was similar to the 18% prevalence reponed by Burg and 

colleagues (1998) in a sample of the general population. This suggested that patients in 

this population may have been less inclined to use herbal remedies than patients not 

enrolled in clinical trials (e.g.. Brown and Marcy, 1991). The authors' finding that the 

primary reason for use of herbal remedies was for wellness (i.e., health promotion) 

supported results from Brown and Marcy (1991), Eliason and colleagues (1996). Eliason 

and colleagues (1997), Elder and colleagues (1997), and Burg and colleagues (1998). As 

found in other studies (Hung et al., 1997; Eliason et al., 1997; Brown and Marcy, 1991), 

garlic and ginseng were reported as popular herbal remedies. 

In this study (Johnson et al., 2000), infectious health conditions (e.g.. colds) were 

commonly treated with herbal remedies; similar results were reported by Brown and 

Marcy (1991), Frate and colleagues (1996), and Burg and colleagues (1998). Sources of 

information on herbal remedy use that were reported by Johnson and colleagues (2000) 

were similar to those reported by Brown and Marcy (1991). Johnson and colleagues' 

(2000) finding that there were no factors associated with herbal remedy use was similar 

to the results reported by Elder and colleagues (1997) and indicated that use was not 

more prevalent among sub-populations of patients. However. Johnson and colleagues' 

(2000) data provided an indication that herbal remedy use may have been more prevalent 

among minorities, which was similar to results reported by Burg and colleagues (1998) 

and Hung and colleagues (1997). The authors reported that their findings suggested that 
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of clinical trials and that such use could confound the results of the trials owing to the 

pharmacologic effects of herbal remedies. This study provided an account of herbal 

remedy use among a large sample of patients enrolled in clinical trials. This study is 

limited by the convenience sampling of the population under study and may have been 

generalizable only to those persons who enrolled in a clinical trial. 

In a follow-up to their 1991 survey, Eisenberg and colleagues (1998) examined 

the presumption that the prevalence of the use of CAM (including herbal remedies) by 

Americans had increased at a considerable pace since their previous survey. The authors' 

nationally representative, random telephone survey of adult. English-speaking Americans 

investigated trends in the prevalence of CAAM use since 1990. patterns of CAM use, 

common health conditions for which CAM therapies were intended to treat, and factors 

that were associated with CAM use. The authors reported results from2055 persons who 

responded regarding their use of CAM during 1997. The results indicated that 42% of 

Americans reported themselves as users of one or more of 16 alternative therapies within 

the previous year, which was an increase from 33% in 1990. The largest increase in 

prevalence of use of any CAM modality was the use of herbal remedies, which increased 

from less than 3% in 1990 to over 12% in 1997 (i.e., an increase of over 350%). The 

authors reported that respondents were motivated to use CAM therapies for health 

maintenance/disease prevention or to treat a specific health condition. Herbal remedies 

most commonly were used to treat allergies, insomnia, respiratory problems, and 

digestive conditions. Eisenberg and colleagues (1998) reported that the use of CAM was 
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more prevalent among women, persons 35 - 49 years of age. persons with at least some 

college education, persons with annual incomes greater than $50,000, persons living in 

the Western U.S., and persons of other than Black ancestry. 

Results from Eisenberg and colleagues' (1998) study indicated that the use of 

herbal remedies by the general American population had increased dramatically from 

1990 to 1997 and that the use of CAM was distributed widely across all 

sociodemographic groups. The finding that herbal remedies were used primarily to treat 

allergies and respiratory health conditions indicated that with the growth in consumption 

of herbal remedies since 1990, consumers had shifted their use of herbal remedies from 

treating emotional and musculoskeletal health conditions. Support for this assertion can 

be seen with the health conditions identified by Johnson and colleagues (2000) (i.e., 

colds/allergies, insomnia, and gastrointestinal). The authors' findings regarding factors 

associated (p < 0.05) with CAM use strengthened their previous results that indicated 

CAM use was highest among females. non-Blacks, persons younger than 50 years, and 

persons having some college education and increased incomes (i.e., >S35,000/year). 

While Eisenberg and colleagues (1998) did not focus their study primarily on the use of 

herbal remedies, their findings that CAM use was associated with factors related to 

increased socioeconomic status (e.g., increased education and income) supported the 

findings of Brown and Marcy (1991) regarding herbal remedy use. In addition, the 

authors' Hndings of an association between CAM use and being female and non-Black 

supported the ftndings of Hung and colleagues (1997) regarding herbal remedy use. 

However, the authors' Hndings were contrary to those found by Elder and colleagues 
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(1997) and Johnson and colleagues (2000) who reported no respondent factors to be 

associated with herbal remedy use. This discrepancy may have been accounted for by the 

different populations surveyed (i.e., general vs clinical populations). 

Eisenberg and colleagues (1998) provided an understanding of the growth in the 

magnitude of the demand for herbal remedies, an identification of Americans who were 

CAM users, and a foundation from which healthcare providers, researchers, and 

policymakers can further evaluate the impact of herbal remedy use on the healthcare 

system. The results from this study were generalizable to the general U.S. population; 

however, they focused on a large number of CAM therapies and not specifically on 

herbal remedy use. In addition, the study was limited by the lack of representation of 

non-English-speakers and regression analysis to identify factors associated with CAM 

use. 

Bennett and Brown (2000) conducted a survey of adult. English-speaking HMO 

patients in Brazos County. Texas in 1998 in order to assess the use of herbal remedies. 

The authors queried a convenience sample of 135 patients about their lifetime use of 

herbal remedies, reasons for use, remedies conmionly used, health conditions treated, and 

sources of information on use of herbal remedies. The authors reported that 38% of 

respondents had used at least one herbal remedy sometime during their lives and 57% of 

respondents were motivated to use herbal remedies to treat a health condition. The most 

commonly consumed herbal remedies reported by respondents were garlic (49%), aloe 

(38%), cranberry (38%), echinacea (31%), and ginseng (24%). Respondents reponed 

that they used herbal remedies to treat colds (51%), stress/anxiety (25%), insomnia 
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(22%), weight loss (20%). and migraine headaches (12%). Respondents reported that 

their sources of information regarding herbal remedy use were the popular media (39%), 

friends/family (34%). herbalists, the Internet, and books (percentages not reported by the 

authors). The authors reported that there were no respondent factors associated with 

herbal remedy use. 

The 38% prevalence for lifetime use reported by Bennett and Brown (2(X)0) was 

greater than the 18% lifetime use prevalences reported by Burg and colleagues (1998) 

and the 30% reponed by Elder and colleagues (1997), but was substantially less than the 

93% that reported by Brown and Marcy (1991). These differences may be related to the 

populations surveyed (e.g.. Western vs Midwestern). Bennett and Brown's (2(X)0) 

finding that the majority of respondents had used herbal remedies to treat a health 

condition was unanticipated since most other researchers (e.g.. Brown and Marcy [ 1991]) 

reported that the majority of respondents in their studies were motivated to use herbal 

remedies not to treat a health condition but for health maintenance. However. Bennett 

and Brown's (2000) finding was similar to Hung and colleagues' (1997) finding that 

respondents were motivated to use herbal remedies to treat their presenting health 

condition. Bennett and Brown's (2000) finding that garlic, echinacea, and ginseng were 

among the most commonly consumed herbal remedies supported the results of Johnson 

and colleagues (2000), Hung and colleagues (1997), Eliason and colleagues (1997). and 

Brown and Marcy (1991). Sources of information on herbal remedy use reported by 

Bennett and Brown (2(X)0) were consistent with other researchers (e.g., Johnson and 

colleagues [20(X)] and Brown and Marcy [1991]). 
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Bennett and Brown's (2000) finding that there were no respondent factors 

associated with herbal remedy use was consistent with the findings reported by Johnson 

and colleagues (2000) and may have indicated that, unlike CAM users in general, herbal 

remedy use was not more prevalent in any one sub-population. Results from Bennett and 

Brown's (2(XX)) research were derived from a small convenience sample of patients in 

one Texas HMO and. thus, are not generalizable to the national population. In addition, 

the authors' results suggested that there was widespread use of herbal remedies among all 

segments of patient groups while in the general population use of herbal remedies is 

restricted to certain sub-populations (e.g.. younger persons and those of higher 

socioeconomic status). 

Two recent studies were located that examined herbal remedy use in sub-

populations that were not found to be prominent consumers of CAM therapies by 

Eisenberg and colleagues (1998). Planta and colleagues (2(XX)) performed a survey of 

adult. English-speaking patients seen in a rural, county-run clinic, serving predominantly 

low-income patients, in Stockton. California in late 1998. In their convenience sample of 

185 patients, the authors assessed respondents' prior or planned use of commonly used 

herbal remedies, sources of information on use of herbal remedies, and the health 

conditions for which herbal remedies were intended to treat. Yoon and Home (2(X)I) 

performed a mail survey of 86 English-speaking women aged 65 or older in a north 

central Florida county in mid-1998. In their random sample of women 65 years of age or 

older, the authors assessed respondents' use within the previous year of herbal remedies 

and reasons for use. In addition, Yoon and Home (2001) assessed respondents' 
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commonly used herbal remedies, sources of information on use of herbal remedies, and 

health conditions treated with herbal remedies. 

Planta and colleagues (2000) stated that 69% of respondents from their racially-

diverse sample reported earning less than S20,000/year and that 60% of all respondents 

reponed prior or planned use of herbal remedies. The authors reported that the most 

commonly used herbal remedies were garlic (49%), ginseng (31%), ginger (23%), 

echinacea (14%), and Ginkgo biloba (14%) and the most common conditions treated with 

herbal remedies were hypertension (35%), arthritis (34%), asthma (22%), chronic pain 

(22%), and diabetes (20%). Respondents' main sources of information on herbal remedy 

use were friends (22%), family (19%), physicians (15%), pharmacists (10%). and media 

(9%). The authors found no respondent factors associated with herbal remedy use. 

Yoon and Home (2001) stated that 45% of their random sample of predominantly 

white (>98%) female residents aged 65 or older reported having used at least one herbal 

remedy within the previous year. Respondents reported that they were motivated to use 

herbal remedies to maintain health/prevent illness (41%). treat a health condition (23%). 

and both prevent illness and treat a health condition (36%). The three most conmionly 

reponed herbal remedies used were Ginkgo biloba (31%), garlic (28%), and glucosamine 

(21%). Herbal remedies were most often used to treat memory loss, arthritic, and 

digestive health conditions (percentages not reported by authors). Books/magazines 

(56%), family (49%), friends (41%), and media (36%) were reported by respondents as 

sources of information on herbal remedy use. The authors found no respondent factors 

associated with herbal remedy use. 



These studies of herbal remedy use in sub-populations indicated that herbal 

remedy use. as CAM therapies, was widespread among persons aged 65 or older and 

those with low incomes (Yoon and Home, 2001; Planta et al., 2000). These Findings 

were contrary to those of Eisenberg and colleagues (1993 and 1998), and Brown and 

Marcy (1991) that indicated younger age and/or higher socioeconomic status were 

associated with CAM/herbal remedy use. The generalizability of the results reported by 

Planta and colleagues (2000) is limited by the use of convenience sampling of a single 

clinic in a Western state. Eisenberg and colleagues (1993) had identified residents of 

Western states as having a higher prevalence of use of CAM therapies. The 

generalizability of the results reported by Yoon and Home (2001) is limited by the use of 

a sample of predominantly White women. 

In a study designed to evaluate the demographic characteristics of herbal remedy 

users. Klepser and colleagues (2000) performed a survey of randomly selected adult. 

English-speaking patients at eight family care clinics across Iowa in addition to Iowa 

residents selected from telephone books in 1999. Of the 1,300 questionnaires distributed, 

data from 623 patients and 171 mail survey respondents were analyzed. The 

questionnaire asked about lifetime herbal remedy use, demographic characteristics, and 

commonly used herbal remedies. Klepser and colleagues (2000) reported that 42% of all 

respondents had used at least one herbal remedy and the most commonly used herbal 

remedies were aloe (41%), garlic (29%). ginseng (25%), echinacea (22%), and St. John's 

wort (21%). The authors reported that being female and having some college or 



57 

vocational school education were associated (p < 0.05) with herbal remedy use. The 

authors did not perform sub-analysis on the two survey groups. 

From their large random sample of Iowa patients and residents, Klepser and 

colleagues (2000) found widespread lifetime use of herbal remedies. The 42% 

prevalence of lifetime herbal remedy use in this sample was similar to the 38% reported 

by Bennett and Brown (2000) in their 1998 survey of HMO patients' lifetime herbal 

remedy use. However, Klepser and colleagues' (2000) finding that gender and education 

were associated with lifetime herbal remedy use was in contrast to the fmdings of Bennett 

and Brown (2000) who found no respondent factors associated with lifetime herbal 

remedy use. Klepser and colleagues' (2000) may have been able lo detect associations 

due to the increase in power with their larger (~6x) sample size. While Klepser and 

colleagues' (2000) study was from random samples of Iowa patients and residents, the 

generalizability of the fmdings to a national setting is limited by the respondents being 

predominantly White (~92%) and from a Midwestern state. 

In 1999, Palinkas and Kabongo (2000) performed a survey of adult. English-

speaking patients from 16 family practice clinics in San Diego to examine use within the 

previous year and reasons for use of CAM therapies for the primary health condition 

contributing to the clinic visit. The survey collected herbal remedy use, health status, 

and sociodemographic characteristic data from a convenience sample of 541 patients. 

Palinkas and Kabongo (2000) found that 21% of respondents reported using at least one 

CAM therapy within the previous year and approximately 6% reported using at least one 

herbal remedy. Respondents were primarily motivated to use a CAM therapy to avoid 
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adverse effects of conventional healthcare therapy, because conventional therapy had 

failed to "cure" the health condition, or because they preferred self-care. Although not a 

topic of investigation in this study, it appeared respondents were obtaining information 

on C.Wi therapies from family/friends/co-workers. Palinkas and Kabongo (2000) found 

that being female, decreased health status, having some college, increased income, and 

being a member of an HMO were associated (p < 0.05 ) with use of herbal remedies 

within the previous year. In logistic regression modeling of herbal remedy use, Palinkas 

and Kabongo (2000) found that some college and decreased health status were associated 

(p < 0.05) with herbal remedy use. 

Palinkas and Kabongo's (2000) findings indicated that the use of herbal remedies 

for presenting health conditions by patients receiving care in a family practice setting was 

not widespread. The roughly 6% prevalence of use of herbal remedies within the 

previous year reported by Palinkas and Kabongo (2000) was similar to the 8% reported 

by Eliason and colleagues (1996); however, the prevalence of use of within the previous 

year was lower than that reported by Eisenberg and colleagues (1998) (12%) in their 

survey of the general population. The differences may be accounted for by the framing 

of the query where Palinkas and Kabongo (2000) surveyed on the use of herbal remedies 

in conjunction with a current health problem. Palinkas and Kabongo's (2000) finding that 

respondents were motivated primarily to use CAM therapies to avoid adverse effects of 

conventional therapy was similar to the findings of Bennett and Brown (2000) who found 

that a secondary reason for using herbal remedies was to avoid adverse effects. Palinkas 

and Kabongo's (2000) investigation was the first located where regression analysis was 
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performed lo identify factors associated with herbal remedy use. The authors' finding 

that some college was associated with herbal remedy use may have indicated that patients 

with higher education were more informed of and/or more likely to be exposed to 

information on alternative healthcare practices. The results of this study provided 

information on the characteristics of herbal remedy users in conjunction with specific 

health conditions. However, despite the large sample size, the generalizability of 

Palinkas and Kabongo's (2000) results to the general population is limited by the 

convenience sampling of patients from a limited number of clinics in one metropolitan 

area. 

The final study located has not been presented in the peer-reviewed literature; 

however, the nationally representative, random telephone survey by Prevention magazine 

(Johnston. 2000) in 1999 was performed among the general population of the U.S. and. 

thus, may add important information to the background/rationale of the current research. 

Prevention magazine (Johnston. 2000) designed the survey of 2.000 English-speaking 

adults to measure consumer use of dietary supplements within the previous year. The 

survey queried consumers on their reasons for the use of and sources of information 

about herbal remedies, commonly used herbal remedies, and health conditions for which 

herbal remedies were used. Prevention magazine (Johnston. 2000) reported that 49% of 

respondents had used at least one herbal remedy within the previous year and that the 

most commonly used herbal remedies were garlic (24%), ginseng (23%), echinacea 

(16%), Ginkgo biloba (16%), and St. John's wort (14%). Respondents were motivated to 

use herbal remedies primarily to maintain health, enhance energy, prevent/treat minor 



60 

illnesses, enhance memory, and/or alleviate depression. Respondents reported that they 

used herbal remedies to treat serious cardiovascular (7%), cancerous (5%), arthritic (2%). 

diabetic (2%), and prostate (2%) conditions. Respondents reported most commonly that 

friends/family (51%), magazines (43%), product labels (41%), advertisements (39%), 

and/or books (38%) were sources of information on herbal remedies regularly used. 

The 49% prevalence of the use of herbal remedies within the previous year 

reported by Prevention magazine (Johnston, 2000) in the general population was 

considerably higher than the 12% reported by Eisenberg and colleagues (1998) in their 

survey of the general population. This difference may be accounted for by Prevention 

magazine's (Johnston, 2000) presentation of a list of herbal remedies to respondents (i.e.. 

provided memory cues) along with allowing for open-ended responses during the survey 

interview, while Eisenberg and colleagues (1998) only queried respondents on the use of 

herbal remedies from a list of 16 different CAM therapies. Peer review of Prevention 

magazine's (Johnston. 2000) data may have identified other factors related to this 

difference. Prevention magazine's (Johnston, 2000) finding that respondents were 

motivated primarily to use herbal remedies for health maintenance were similar to those 

reported by Yoon and Home (2001), Bennett and Brown (2000), Johnson and colleagues 

(2000), and Brown and Marcy (1991). Prevention magazine's (Johnston, 2000) Hnding 

that St. John's wort was a commonly used herbal remedy supported findings by Klepser 

and colleagues (2000) and may have indicated a trend toward increased self-care of 

depression-related conditions. However, depression was not reported by respondents to 

Prevention magazine's (Johnston, 2000) survey as one of the most common serious 
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health conditions herbal remedies were used to treat. The primary sources of information 

on herbal remedy use reported by Prevention magazine (Johnston, 2000) supported 

findings reported by Yoon and Home (2001), Bennett and Brown (2000), Planta and 

colleagues (2000). Johnson and colleagues (2000), and Brown and Marcy (1991). These 

results suggested that family/friends/co-workers and the media, but not physicians and 

other conventional healthcare professionals, were where consumers regularly sought 

information to guide their use of herbal remedies. 

The results from Prevention magazine's (Johnston. 2000) survey provided an 

understanding of the demand for herbal remedies in the U.S. The results from this study 

were limited by the lack of inferential statistical analysis of the data and peer review of 

the results. The results from this study were designed to be generalizable to the general 

U.S. population; however, they are limited by the focus of the study on large number of 

dietary supplements. In addition, the generalizability may have been limited by the non-

representation of non-English-speakers. 

One final study was reviewed that did not assess herbal remedy use specifically 

but has provided imponant insight into reasons for the use of CAM therapies by the 

general population. Astin (1998) tested three hypotheses as to why consumers were 

motivated to use a CAM therapy within the previous year. (1) dissatisfaction with 

conventional healthcare therapy, (2) to gain control over healthcare decisions, and (3) a 

philosophical congruence (e.g., consistence with a consumer's culture, values, or beliefs). 

In addition, Astin (1998) explored which consumer factors (e.g., sociodemographic 

characteristics and health status) were associated with CAM use in his random sample of 
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participants in mail surveys. Astin (1998) used multivariate regression modeling to 

control simultaneously for factors found to be associated with CAM use. Astin (1998) 

reported that 40% of respondents had used at least one CAM therapy within the previous 

year. Astin (1998) found that having some college, valuing subculture ideals, having had 

a transformational experience changing one's worldview. decreased health status, belief 

in the importance of body, mind, and spirit in treating health problems (holistic health 

philosophy), and having any of a select group of health conditions (i.e., anxiety, back 

problems, chronic pain, or urinary tract problems) were associated (p < 0.05) with CAM 

use. 

Astin's (1998) findings indicated that, contrary to his hypothesis, dissatisfaction 

with conventional healthcare and to gain control over healthcare were not associated with 

CAM use (although the author noted there was a non-significant trend toward gaining 

control over healthcare decisions). Astin's (1998) finding that cultural congruence was 

associated with CAM use supported the assertion by Frate and colleagues (1996) that use 

of herbal remedies by rural consumers was associated with an ethos of a need to rely on 

traditional behaviors. Astin's (1998) finding that education was associated with CAM 

use supported the results reported by Palinkas and Kabongo (2000), Eisenberg and 

colleagues (1998), Burg and colleagues (1998), Eliason and colleagues (1996), and 

Eisenberg and colleagues (1993). This Hnding supported the assertion that consumers 

with higher education may have been more informed about and/or more likely to be 

exposed to information on alternative healthcare practices, or less inclined to accept 
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unquestionably a physician's recommendation (Astin 1998). However, in support of the 

results reported by Planta and colleagues (2000), Astin (1998) did not find an association 

between income and CAM use. This indicated that, contrary to tlndings by Palinkas and 

Kabongo (2000), Esienberg and colleagues (1998), Eisenberg and colleagues (1993), and 

Marcy and Brown (1991), socioeconomic status was not an important factor for the use 

of alternative therapies and portended that herbal remedy use would become more 

popular across all socioeconomic strata. 

Astin's (1998) results provided a comprehensive analysis of factors associated 

with CAM use. Based on his results. Astin (1998) characterized users of CAM to be 

more educated, not solely reliant on CAM for healthcare, and hold a holistic orientation 

towards health. However, Astin's (1998) results did not explain a substantial amount of 

the variance of the complex behavior related to CAM use (goodness-of-fit test results or 

other measures of the fit of the data to the model were not reported). The generalizability 

of the study to the general population is limited by the surveying of consumers from a 

panel. In addition, since the sample underrepresented low income, less educated, and 

non-English-speaking segments of the general population, the reliability of the results 

may be in question 

Summary of Epidemiologic Literature 

The studies presented in this overview of consumer use of herbal remedies were 

ail cross sectional surveys, which precluded drawing definitive conclusions regarding 

cause and effect relationships between respondent factors and use of herbal remedies. 

For example, it can not be determined from the data presented if having had some college 
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education led consumers to use herbal remedies, if using herbal remedies influenced a 

consumer to obtain some college education, or if both effects occurred simultaneously. 

The reliance on subjective self-report may have weakened the internal validity of the 

studies since the use of herbal remedies and other exposures were not confirmed 

objectively. In addition, since these surveys relied on retrospective accounts (except 

Hung and colleagues [1997] who assessed current herbal remedy use) of health practices 

regarding and reasons for use of herbal remedies, the studies may have been subject to 

inaccurate recollection (i.e.. recall bias) by respondents. Furthermore, subjects may have 

distorted actual exposures in order to misrepresent what they may have believed to be 

socially unacceptable behavior (e.g., a patient with a health condition readily treatable 

with conventional therapy may not wish to report that he or she is using a questionable 

herbal remedy in lieu of the standard therapy). 

However, these studies did provide important information on herbal remedy use. 

First, the majority of herbal remedy use appeared to be related to self-care and the desire 

to prevent illness/maintain health. Second, herbal remedy use and acceptance in all 

segments of the general population appeared to be growing in a dramatic fashion since 

1990. Third, increased education appeared to contribute to the use of herbal remedies. 

Fourth, garlic, ginseng, echinacea. Ginkgo biloba, ginger, and St. John's wort appeared to 

be the most common herbal remedies used by consumers, as supported by both market 

survey data and consumer survey data. Finally, consumers appeared not to be obtaining 

information to guide their use of herbal remedies from trained healthcare professionals 
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but from family/friends/co-workers and through personal reading/viewing of 

books/magazines/advertlsemenis/television. 

n. HEALTH STATUS AND USE OF HERBAL REMEDES 

Three concepts that are often used interchangeably to describe tlie domain of 

"health" are health status, functional status, and quality of life (Guyatt et al., 1993). 

Traditionally, health has been considered from the perspective of healthcare practitioners 

and, thus, concerned with actions that repair injury, alleviate pain, and/or eliminate 

illness. A definition of health put forth by the World Health Organization in 1948 as "a 

state of complete physical, mental, and social well-being, and not merely the absence of 

disease or infirmity," expands the view of health beyond laboratory results, clinical 

opinions, and/or survival time to include considerations of the person's entire life (Patrick 

and Erickson, 1993). Within this definition, health status involves a large array of states, 

experiences, and perceptions, including cultural, physiological, psychological, spiritual, 

financial, interpersonal, philosophical, temporal,- and political dimensions (Patrick and 

Erickson, 1993). While health status is often used to gauge outcomes of healthcare 

interventions under the designation "health-related quality of life." it is also used to 

assess the level of the health of communities and populations (FitzHenry and Schultz, 

2000; Patrick and Erickson, 1993). 

One of the most commonly used instruments to measure health status among the 

general population has been the Medical Outcomes Study 36-item Short Form Health 

Survey (SF-36) (Ware, 2000). This instrument provides a "profile" of eight multi-item 



66 

individual health scale or dimension scores: physical functioning (10 items), role 

limitations due to physical problems (4 items), social functioning (2 items), bodily pain 

(2 items), emotional well-being (5 items), role limitations due to emotional problems (3 

items), energy/fatigue (4 items), and general health perceptions (5 items). An additional 

single-item, health transition scale assesses changes in health status over the previous 

year (Ware and Sherbourae. 1992). From the eight multi-item scales, two general 

components of health status can be constructed: the mental component summary (MCS-

36) and physical component summary (PCS-36) scales (Ware et al., 1994). The MCS-36 

and PCS-36 "summary scores" define more levels of health status than any of the eight 

individual scales of the SF-36 and. thus, provide reduced confidence intervals compared 

with the individual scale scores (Ware et al.. 1994). 

Evidence of the usefulness of the sutmnary scores suggested that respondent 

burden could be reduced while maintaining the validity and reliability of the summary 

scores by employing a smaller number of items (Ware et al.. 1994). Factor analysis 

studies by Ware and colleagues (1996) identified items from the eight individual SF-36 

scales that accounted for approximately 90% of the variance in the MCS-36 and PCS-36 

resulting in a 12-item health survey (i.e.. the l2-item Short Form Health Survey [SF-12]). 

The SF-12 estimates four (i.e., physical functioning, role-physical, role-emotional, and 

emotional well-being) of the eight health dimensions of the SF-36 using two items for 

each. Single items represent the remaining four health dimensions (pain, energy/fatigue, 

social functioning, and general health). Summary scales (i.e., MCS-12 and PCS-12) were 

constructed from the 12-items that provided correlation estimates of the MCS-36 and 
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PCS-36 ranging from 0.93 lo 0.97 in empirical cross-validation studies (Ware el al., 

1996). 

Although the SF-12 improves efficiency for gathering health status individual and 

summary scale scores, the SF-12 has some limitations. The SF-12 reproduces the eight-

scale profile of the SF-36 with fewer items and, thus, yields less precise scores than the 

SF-36 since the multi-item scales of the SF-36 are single-item and two-item scales in the 

SF-12 (Ware et al., 1996). Therefore, the SF-12 captures less information about health 

status and outcomes than the SF-36. However, the SF-12 has proved to be a satisfactory 

alternative to the SF-36 when sample sizes are large and the objective is to measure 

overall physical and mental health, not a profile of individual health dimensions (Ware et 

al., 1995). 

Popular notions of patients who resorted to herbal remedy use were that they were 

"end-stage" patients and/or neurotic and gullible consumers with poor perceived health 

status (Cassileth et al., 1984). However, results from the literature review presented in 

Section I indicated that general patients and consumers were motivated to use herbal 

remedies and other CAM therapies not as treatments but rather to maintain or improve 

general health and well-being (i.e., dimensions of health status). Nevertheless, 

researchers in human immunodeficiency virus (HIV)-related illnesses reported that, 

among the HIV-infected patients that they surveyed, the most frequently reported reason 

for the use of CAM therapies was to "increase quality of life" (Carwein and Sabo, 1998). 

Investigations identified that examined the association between self-rated health 

status and consumers' use of herbal remedies were limited to cross-sectional studies that 



compared health status scores between populations of CAM therapy (e.g., herbal 

remedies) users and non-users. The majority of these studies utilized the single-item 

general health perception scale that measured health status on an excellent-to-poor 

continuum (i.e., "would you say your health in general is... excellent, very good. good, 

fair, or poor?") (National Center for Health Statistics [NCHS] 1981), or some variation of 

this item (e.g., "would you say your mental health in general is..."). Only one study 

(Palinkas and Kabongo, 2000) in a general patient population was identified that used a 

standard health status instrument (i.e.. the SF-36). While the empirical evidence is 

somewhat equivocal on whether or not health status was associated with CAM therapy or 

herbal remedy use. it typically suggested that consumers who reported CAM or herbal 

remedy use tended to report reduced health status. 

In the earliest study identified to assess the relationship between health status and 

alternative therapy use. Eisenberg and colleagues (1993) examined the association 

between health status, as measured by the NCHS single-item general health perception 

scale (NCHS, 1981), and CAM therapy use within the previous year in their nationally-

representative survey of 1.539 respondents. They that 52% of respondents who reported 

"poor" general health had used at least one CAM therapy within the previous year while 

33% of those respondents who reported general health other than "poor" had not used any 

CAM therapies within the previous year. The authors did not perform sub-analysis on 

herbal remedy users nor utilize the full range of the scale to compare the two populations 

in their sample; however, their results suggested that perceived poor general health was 

associated with the use of herbal remedies. 
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In their survey of a convenience sample of 136 consumers who purchased at least 

one alternative therapy product at one of two health food stores in suburban Milwaukee, 

Eliason and colleagues (1997) assessed respondents' perceived general health status on a 

variation of the NCHS single-item scale (NCHS, 1981). The authors found that the 

majority of respondents (89%) reported their health status to be good to excellent, while 

only 11 % reported their health status to be poor to very poor. The authors did not 

perform sub-analyses on herbal remedy users nor compare alternative therapy users and 

non-users. These results were somewhat in contrast to those reported by Eisenberg and 

colleagues (1993) and may be accounted for by the populations from which the samples 

were drawn (e.g.. CAM users who had the capacity to shop outside the home may have 

been in better health than those who only had the capacity to answer the phone). 

Burg and colleagues (1998) queried a random sample of 1.012 Florida residents 

on their perceived general health status using a 4-response modification of the NCHS 

single-item scale (NCHS, 1981) and lifetime use of CAM. The authors found that of the 

respondents who reported good to excellent health, roughly 61 % had used at least one 

CAM therapy in their lifetime. Of those who reported fair to poor, roughly 73% had used 

at least one CAM therapy in their lifetime (p < 0.01). From these results, the authors 

suggested that use of CAM was associated with health status and that those who rated 

their health as fair to poor were more likely to have used some type of CAM therapy at 

some point in their lives. The authors did not perform sub-analysis on herbal remedy 

users. Nevertheless, a substantial number of CAM users in the general population of 

Florida residents were reporting good to excellent health, which indicated that CAM 
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users were not persons with advanced illnesses. This finding was similar to that reported 

by Eisenberg and colleagues (1993) but the degree of difference in the proportions of 

those reporting poorer health and having used a CAM appeared to be less. 

In another random sample survey performed in Florida, Yoon and Home (2001) 

assessed 86 older (i.e., 65 years of age or older) female respondents' perceptions of 

overall, physical, and emotional health using modified versions of the NCHS single-item 

scale (NCHS 1981) and their use of herbal remedies within the previous twelve months. 

The authors found that there were no significant mean differences between herbal remedy 

users' and non-users' perceived overall, physical, or mental health. In this sample there 

were no respondents who reported poor perceived overall, physical, or mental health. In 

fact, the vast majority of all respondents reported very good to excellent perceived 

overall, physical, or mental health. This suggested that the sampling in this study was 

inadequate since in the general population there would be at least 7% of the population 

reporting poor general health (Eisenberg et al.. 1993) and a greater percentage in a 

population of women 65 years of age or older. Nevertheless, this was the first study to 

demonstrate no differences between the health status of herbal remedy users and non-

users and supported Eliason and colleagues' (1997) findings that CAM therapy 

consumers perceived themselves as healthy persons. 

In Astin's (1998) random mail survey of a panel of American consumers, he 

queried 1,035 respondents regarding their perceived general health status using the 

NCHS single-item scale (NCHS, 1981) and their use of CAM therapies within the 

previous twelve months. Astin (1998) found that when controlling for other factors 
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believed to be associated with the use of CAM therapies (e.g., dissatisfaction with 

conventional healthcare, education status) in multivariate regression modeling, lower 

health status scores were associated with the use of CAM (p < 0.001). Astin (1998) 

suggested as possible explanations for this Qnding that CAM users may have had less 

success in treating health problems (i.e., had advanced illnesses), thus, they resorted to 

CAM therapies or that those respondents who reported poorer health status were 

somatizers. Astin (1998) was unable to test these hypotheses further and suggested future 

studies should examine these possibilities. The author did not perform sub-analysis on 

herbal remedy users. Astin's (1998) fmdings were in contrast to Yoon and Home's 

(2001) but did support the findings of Burg and colleagues (1998) and Eisenberg and 

colleagues (1993). Given the large sample size and sophisticated analysis of the data, 

Astin's findings lend considerable credence to the notion that CAM users are in poorer 

health than non-users. 

One final study was identiHed which assessed the association between perceived 

health status and CAM therapy use in a general population. Palinkas and Kabongo 

(2000) described users and non-users of CAM therapies by sociodemographic and health-

related characteristics. The authors surveyed a convenience sample of 542 patients in 

San Diego, California regarding their use of CAM therapies during the previous twelve 

months and health status as measured by the SF-36. When simultaneously controlling for 

age, Palinkas and Kabongo (2000) found that users of at least one CAM therapy reported 

significantly lower scores on the emotional role functioning (p < 0.01) and perceived 

general health (p < 0.05) scales than did non-CAM users. Furthermore, herbal remedy 
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users reported significantly lower health transition scale scores (p < 0.05) than CAM non-

users. These findings (Palinkas and Kabongo 2000) of lower health status among CAM 

and herbal remedy users were the first to be estimated using a standard, profile health 

status instrument. However, the authors did not report MCS-36 or PCS-36 summary 

scale scores, which would have provided a more thorough estimation of the overall 

mental and physical health of the two populations investigated. Nevertheless, the authors 

did perform sub-analysis on herbal remedy users and their findings supported the findings 

of Astin (1998), Burg and colleagues (1998). and Eisenberg and colleagues (1993). 

Summary of Health Status Literature 

Assessing the level of perceived health status of different populations allows for 

the description of health-related characteristics that distinguish two populations and 

provides insight into factors that may have caused one population to behave differently 

than the other. Results from the studies presented, while somewhat equivocal, suggested 

that herbal remedy users would more likely perceive themselves to have lower health 

status. However, nationally representative studies addressing this issue have not been 

performed. 

in. FINANCIAL CONSIDERATIONS REGARDING HERBAL REMEDY USE 

At approximately SI trillion per year, the conventional healthcare system is one of 

the largest segments of the U.S. economy (Davidoff, 1998). Of this amount, Americans 

spent an estimated $38 billion out-of-pocket on physician services and hospitalizations 
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(this figure does not include personal spending on health insurance policies) (Eisenberg et 

al.. 1998). The National Association of Chain Drug Stores (2(X)1) estimated that the 

market for ail pharmaceutical products (i.e.. prescription and OTC drugs) in 2(X)0 was 

approximately S141 billion. By comparison, Eisenberg and colleagues (1998) estimated 

that Americans spent $5.1 billion on herbal remedies in 1997, while Prevention magazine 

(Johnston. 2(XX)) estimated that Americans spent S2.6 billion on herbal remedies in 1999 

(no figures were available on amounts spent on herbalist visits or covered by health 

insurance). Understanding the financial considerations concerning herbal remedy use can 

provide insight for providers, hospitals, and insurers on consumer demand for herbal 

remedies and cost benefit of herbal remedy therapy. 

Thus, what is the true cost of herbal remedy use? Angell and Kassirer (1998) 

have expressed the concern that CAM users may defer effective available conventional 

interventions, thus, possibly increasing the social cost of CAM use since delayed 

treatment may result in increased disease-related sequelae that will have to be treated 

ultimately by conventional means. Conversely, research has indicated that the cost for 

all services of healthcare provided by homeopathic physicians was about half that of 

conventional physicians in France (Ullman, 1993). In addition, survey research indicated 

that herbal remedies are used primarily for health maintenance/disease prevention (see 

Section I of this chapter), thus, the likelihood of herbal remedy users delaying 

conventional healthcare in lieu of relying primarily on herbal remedies for the treatment 

of serious illnesses appeared to be minimal. Furthermore, Ashcroft and Po (1999) 

suggested that herbal remedies would likely be found to be cost-effective, since the health 



conditions being treated are generally self-resolving. The authors suggested that, since 

there is a strong urge among healthcare consumers to medicate, the disutility associated 

with the "do-nothing" alternative and the consumption of more costly conventional 

healthcare interventions were reduced when healthcare consumers relied on herbal 

remedies for treatments. However, confirmation of these theories and observations was 

limited by the lack of empirical evaluations of the costs and cost effectiveness of herbal 

remedy use in the U.S. Likewise, the costs of herbal remedy/pharmaceutical interactions 

are largely unknown, as this phenomenon has not been thoroughly evaluated by 

healthcare economists. The cost-related issues of herbal remedy use that have been 

reported in the literature were prevalences of insurance coverage, out-of-pocket costs, 

and sales of herbal remedies. Reviews of surveys of consumers* expenditures provided 

insight into the willingness of consumers to spend on herbal remedies. 

Eisenberg and colleagues (1993) in their survey of CAM use performed one of the 

first investigations of the costs associated with herbal remedy use in a nationally 

representative sample of 1,539 adult Americans. The authors estimated that Americans 

spent on average $19/person/month or $228/person/year out-of-pocket on dietary 

supplements (including vitamins, minerals, herbal remedies, tissue extracts, and protein 

solutions). The authors found that 12.7% of respondents reported having health 

insurance coverage that paid partial or total reimbursement for herbal therapists' services. 

The authors did not report on out-of-pocket costs or insurance reimbursement for herbal 

remedies specifically or mean expenditures per herbal remedy user. 
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In their 1994 survey of 200 family practice clinic adult patients, Eliason and 

colleagues (1996) reponed that of the 52% of respondents who reported taking one or 

more dietary supplements during the previous year, the average expenditure on dietary 

supplements was S6.60/month/dietary supplement user or S79/year/dietary supplement 

user. The authors reported that the maximum amount a respondent reported spending per 

month was S68.90, which suggested that at the extreme, spending on dietary supplements 

was not excessive. The authors did not report on health insurance coverage for dietary 

supplements or perform sub-analysis on spending for herbal remedies. Respondents' 

spending per month on dietary supplements reported by Eliason and colleagues (1996) 

was less than that reported by Eisenberg and colleagues (1993) on spending for dietary 

supplements by Americans in general and suggested that patients were not spending as 

much on herbal remedies as the general public. 

Johnson and colleagues (20(X)) surveyed 490 adult patients at three NIH 

ambulatory care, research clinics on their expenditures for herbal remedies in 1996. The 

authors found that the mean expenditure for herbal remedies was $30/month/respondent 

or S360/year/respondent. The authors did not repon on insurance coverage for herbal 

remedies. Respondents' spending per month on herbal remedies reported by Johnson and 

colleagues (2000) was considerably more than that reported by Eliason and colleagues 

(1996) on spending for dietary supplements by family clinic patients. Johnson and 

colleagues' (2000) finding suggested that patients enrolled in clinical trials were more 

willing to spend out-of-pocket for alternative healthcare than general patients perhaps 

because clinical trial patients may be more open to try options to treat their illnesses. 
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In their 1997 follow-up survey of CAM use by the adult American population, 

Eisenberg and colleagues (1998) queried 2.055 respondents on the amount spent out-of-

pocket on and health insurance coverage for herbal remedies. The authors* data indicated 

that the mean out-of-pocket payment for the 12% of respondents who reported using at 

least one herbal remedy in 1997 was approximately S17.75/month/herbal remedy user or 

S213/year/herbal remedy user. The authors found that 8.6% and 11.2% of the 

respondents who reported visiting an herbal therapist in 1997 had complete or partial 

health insurance coverage for herbal therapist services, respectively. Respondents' mean 

out-of-pocket payments per month for herbal remedies in 1997 indicated by Eisenberg 

and colleagues' (1998) data from the general U.S. population was more than that reported 

by Eliason and colleagues (1996) in a sample of family clinic patients but less than that 

reported by Johnson and colleagues (2000) in a sample of clinical trial patients. Eisenberg 

and colleagues* (1998) fmding that 19.8% of respondents who reported visiting an 

herbalist had complete or partial insurance coverage for herbal therapy services was 

similar to the prevalence found by Eisenberg and colleagues (1993) in their 1990 survey. 

Respondents' spending per month on herbal remedies reported by Eisenberg and 

colleagues (1998) supported the suggestion that general patients were not spending as 

much on herbal remedies as the general public. The limited insurance coverage reported 

for herbal therapists' services suggested that the majority of herbal remedy users 

continued to pay for the majority of herbal remedy use costs out-of-pocket. 

Bennett and Brown (2000) surveyed 135 adult HMO patients in Brazos County, 

Texas regarding their out-of-pocket spending for herbal remedies in 1998. The authors 
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found that of the 38% of respondents who reported using at least one herbal remedy 

during their lifetime, 64.7% spent less than S25/month (i.e., < $3C)0/year), II.8% spent 

S25 to S50/month (i.e., S300 to $6(X)/year), and 4% spent more than $50/month (i.e., > 

$6C)0/year). The authors did not report on insurance reimbursement for herbal remedies. 

Respondents' spending per month on herbal remedies reported by Bennett and Brown 

(2(X)0) appeared to be similar to the amount reported by Johnson and colleagues (2001) 

and considerably more than that reported by Eliason and colleagues (1996). The finding 

by Bennett and Brown (2(X)0) may have indicated that there was a trend toward increased 

spending by patients on herbal remedies, perhaps reflecting an increased interest in 

and/or increased disposable income available to be spent on alternative care. 

In one of the more detailed surveys of expenditures on herbal remedies by the 

general population. Prevention magazine (Johnston, 2000) queried I.(X)1 adult Americans 

on the amount spent per year out-of-pocket on herbal remedies. The authors estimated 

that the median for herbal remedies amount spent was S27.73/year/person. The median 

amount spent per year by all Hispanics was $6 l-.25/year/person. while the median amount 

spent per year by ail non-Hispanics was only S26.02/year/person. Persons with at least 

some college education spent the most on herbal remedies per year with a median amount 

spent of $35.63/year/person, while the median amount spent per year by persons whom 

had completed their college education was S32.42/year/person, the median amount spent 

per year by persons with a high school education was $24.78/year/person, and the median 

amount spent per year by persons whom had less than an high school education was 

S l6.15/year/person. The authors did not report on mean expenditures per person per year 



78 

and insurance reimbursement for herbal remedies. The median amount spent per person 

per year on herbal remedies reported by Prevention magazine (Johnston, 2000) appeared 

to be substantially lower than other studies identified: however, no other study reported 

median expenditures but relied on mean expenditures, thus, the values may not have been 

so drastically dissimilar. This study (Johnston, 2000) did provide insight regarding 

differential expenditures by race/ethnicity and suggested that Hispanics were more 

willing to spend out-of-pocket for herbal remedies. Future research to assess this 

possible association is needed and could possibly be furthered by surveying respondents 

with Spanish language instruments. 

Only one study was identified in the literature that assessed the status of managed 

care and insurance carrier coverage of CAM. Pelietier and colleagues (1999) conducted 

two surveys of 18 and nine insurers (i.e.. research contacts within the companies) in 1997 

and 1998, respectively. These companies had been identified as having had or were 

developing policies to cover CAM. The authors reported that of the 18 insurers identified 

in 1997, 22% reported offering at least some coverage for herbal remedies (whether for 

herbalist services or for herbal products was not reported). The authors reported that of 

the nine insurers identified in 1998, 11% reported offering at least some coverage for 

herbal remedies (whether for herbalist services or for herbal products was not reported). 

The authors asked respondents to rate on a scale from 1 to 3, with "1" being not 

important and "3" being very important, the factors that were most influential in their 

decision to offer CAM coverage. The authors found that "demand from consumers" and 

"demand from purchasers" were rated as the most influential factors. Among the least 
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important factors cited by respondents was "perceived cost-effectiveness." This finding 

was supported by responses to the authors' query on what obstacles insurers faced when 

trying to design policies for CAM. To this query, respondents indicated that the largest 

obstacle was a "need for more research on efficacy" of CAM, while one of the least cited 

obstacles was "lack of consumer or employer demand." This study was limited by the 

selection of insurers who had been identified previously as being likely to offer coverage 

for CAM. Results from the study by Pelletier and colleagues (1999) suggested that the 

current status of coverage for herbal remedies is quite limited: however, the demand for 

CAM (and by extension herbal remedies) coverage appeared to be large and there 

appeared to be a trend toward increased coverage of herbal remedies. 

Summary of Herbal Remedy Financial Literature 

Although only a fraction of the size of the market for conventional 

pharmaceuticals, the market for herbal remedies is noteworthy and appears to be 

growing. Consumers from all races and ethnicities appeared to be willing to pay out-of-

pocket for herbal remedies. Health insurance coverage for herbal remedies is limited but 

was not totally absent and, in fact, appeared to be increasing. These fmdings portend an 

increased demand by consumers for herbal remedies. 

rv. PUBLIC POLICY REGARDING HERBAL REMEDIES 

Despite opinions made in the professional press (e.g., Angell and Kassirer, 1998) 

and widely circulated in the popular media regarding the herb and dietary supplement 

industry being "unregulated," the industry is actually characterized by numerous levels of 



laws, regulations, and proposed regulations on the federal level (Table 2.5). The FDA 

does have tools at its disposal to pursue enforcement actions against herbal remedy 

manufacturers found to have safety, labeling, or other violations of the Food. Drug, and 

Cosmetic Act (FD&C Act) as amended by the Dietary Supplement Health and Education 

Act of 1994 (DSHEA). The FDA and Federal Trade Commission (FTC) still have 

considerable enforcement authority over the herb and dietary supplement industry since 

passage of the DSHEA. Under the FD&C as amended by the DSHEA. the FDA has 

primary responsibility for claims on the package label, including packaging, inserts, and 

promotional materials distributed at point of sale, while the FTC has primary 

responsibility for claims in advertising, including print and broadcast media (e.g., 

infomercials. catalogs, and Internet web sites), and direct marketing materials (e.g.. direct 

mailings) (Soller, 2001). Following passage of the DSHEA in 1994 through the middle 

of 1999, the FDA has published in the Federal Register over 60 notices, actions, and 

proposed and interim rules covering herb and dietary supplements (Soller, 2001). 

Much of the confusion regarding regulation of herbal remedies has come about 

since the passage of the DSHEA. Congress' purpose in passing the DSHEA was to allow 

consumer access to herbal products and provide truthful information about these products 

while maintaining the FDA's authority to pursue legal action against products that 

display safety problems or are improperly labeled (Soller, 2001). As described by 

Matthews and colleagues (1999), before the DSHEA, herbal remedies were regulated as 

either food or drugs, depending on their intended use. A product used primarily for its 

nutritive value, aroma, or taste was regulated by the FDA as a food and was subject to the 
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Table 2^. History of laws regulating herbal remedies in the twentieth century in the United Slates 
(FDA 1999). 

Law Year 
enacted 

Purpose relating to herbal remedies 

Biologies Control Act 1902 Ensured purity and safety of products used to 
prevent or treat diseases in humans 

Pure Food and Drug Act 1906 Prohibited interstate commerce in misbranded and 
adulterated foods and drugs 

Sherley Amendment 1912 Prohibited labeling medicines with false therapeutic 
claims intended to defraud the purchaser (a difficult 
standard to prove) 

Food. Drug, and Cosmetic Act 1938 1) Required new drugs to be shown safe before 
marketing (starting a new system of drug regulation) 
2) provided that safe tolerances be set for 
unavoidable poisonous substances 
3) authorized factory inspections of drug 
manufacturers 
4) added the remedy of court injunctions to previous 
penalties of seizures and prosecutions 

Wheeler-Lea Act 1938 Charged the Federal Trade Commission (FTC) with 
overseeing advertising associated with products 
otherwise regulated by FDA. with the exception of 
prescription drugs 

Durham-Humphrey Amendment 1951 Detlned the kinds of drugs that cannot be safely used 
without medical supervision and restricts their sale 
to rescription by a licensed practitioner 

Food Additives Amendment 1958 Required manufacturers of new food additives to 
establish safety and the Delaney proviso prohibited 
the approval of any food additive shown to induce 
cancer in humans or animals 

Proxmire Amendments 1976 Prohibited the FDA from establishing standards 
limiting potency of vitamins and minerals in food 
supplements or regulating them as drugs based 
solely on potency 

Nutrition Labeling and Education 1990 I) Required all packaged foods to bear nutrition 
Act labeling and ail health claims for foods to be 

consistent with terms defined by the Secretary of 
Health and Human Services 
2) preempted state requirements about food 
standards, nutrition labeling, and health claims and. 
authorized some health claims for foods 

Dietary Supplement Health and 1994 I) Authorized FDA to promulgate good 
Education Act manufacturing practice regulations for dietary 

supplements 
2) defined "dietary supplements'* and "dietary 
ingredients" and classiHed them as food 

FDA Modernization Act 1997 Regulated health claims for foods 
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food additive provision of the FD&C. Under this provision, a pre-marketing 

demonstration of safety was required. An herbal remedy was regulated as a drug if the 

product made theraj)eutic (i.e., disease prevention or treatment) claims and/or claims that 

the product affected the function or structure of the body through a non-nutritive 

mechanism. An herbal remedy marketed as a drug would have to meet the drug safety 

and efficacy requirements of the FD&C Act, including, the extensive and expensive New 

Drug Application (NDA) pre-marketing approval process (Matthews et al., 1999). 

Since passage of the DSHEA in 1994, herbal remedies used as "nutritional 

supplements" are not required to document pre-market safety to the FDA unless they are 

new dietary ingredients (i.e.. substances not sold in the U.S. prior to passage of the 

DSHEA) (Sollers, 2001). As most, if not all, herbal remedies had been marketed in the 

U.S. prior to the DSHEA, there is no requirement for documentation of pre-market 

safety. (Unfortunately, the DSHEA and subsequent FDA notices, actions, and proposed 

and interim rules pertaining to herbal remedies do not clarify the regulation of herbal 

remedies that are not consumed as dietary supplements [e.g., tea tree oil]). Thus, when 

an herbal remedy is marketed as a nutritional supplement with a claim that it affects the 

structure or function of the body (e.g., "maintains healthy heart function") but not a 

disease or health-related condition (e.g., "lowers blood pressure"), no supponing data 

have to be supplied to the FDA. "Disease or health-related condition" was defined by the 

Nutrition Labeling and Health Act of 1990 (NLEA) as "damage to an organ, part, 

structure, or system of the body such that it does not fimction properly (e.g.. 

cardiovascular disease), or a state of health leading to such (e.g., hypertension); except 
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thai diseases resulting from nutrient deficiencies (e.g., scurvy, pellagra) are not included 

in this definition" (Israeison and Blumenthal, 2000). Due to allowances for OTCs, 

exceptions to this rule were made for herbal remedies consumed for antacid, digestive 

aid, or short-term laxative effects. 

Under DSHEA, if an herbal remedy is marketed with a claim to cure, treat, or 

prevent a disease or health condition, the manufacturer is required to follow the 

Investigational New Drug (IND) and NDA regulatory processes that are applicable to 

prescription drugs (Wu et al., 2000). Due to the expensive and extensive research 

requirements of the IND and NDA processes and the limited ability of manufacturers to 

patent herbal remedies (Eliason et al., 1996), few herbal remedy products have been 

submitted to the FDA's Agency for IND/pre-IND Review. Nevertheless, from 1990-1998 

50 herbal remedy products were submitted for review and a total of 47 were allowed to 

proceed into the NDA process (Wu et al.. 2000). 

Under DSHEA, there are no requirements for manufacturers to document an 

herbal remedy's standardization of active ingredients and stability of ingredients. This is 

unlike pharmaceuticals, perhaps because the active ingredient(s) of the vast majority of 

herbal remedies are unknown, partially characterized, and/or may constitute only a small 

percent of the total product (Matthews et al., 1999). Quality control issues of herbal 

remedies are further complicated by the manner in which they are produced since herbal 

remedies can not be grown in consistent environmental conditions. Thus, like grapes in 

vineyards from different regions and years, the active ingredients of herbal remedies vary 

substantially with the season when they are harvested, part of the plant used, and/or 
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growing conditions (e.g., water availability, soil conditions, temperature) (Matthews et 

al., 1999). The United States Pharmacopeia (USP) was named in the DSHEA as the 

official national compendium for dietary supplement (e.g., herbal remedies) standards. 

However, the USP does not address health or other claims provided for under DHSEA. 

Despite these shortcomings, the DSHEA appeared to be a very popular bill in 

Congress. With over two million letters in support of DSHEA sent to Congress, no other 

law has received as much direct grassroots support (Sollers. 2001). Consumers did not 

appear to want the FDA or any government agency to regulate their ability to use 

"natural" substances. However, scientific studies that have gauged consumers' attitudes 

of public policy regarding the regulation of herbal remedies have been limited. A review 

of the limited scientific studies addressing these issues is presented. 

Bennett and Brown (2000) in their survey of 135 adult HMO patients in Brazos 

County, Texas asked respondents about their attitudes regarding the dependability and 

safety of herbal remedies. Sixty-four percent of respondents who had ever used an herbal 

remedy during their lifetime reported that they did not know whether commercially 

available herbal products were dependable in strength and quality, while approximately 

69% of respondents who had ever used an herbal remedy during their lifetime reported 

they felt herbal remedies were safe. The authors' findings indicated that there was a 

discrepancy between patients' perceptions of dependability and safety, which, logically, 

would seem to be positively correlated. 

Klepser and colleagues (2000) in their survey of 794 adult, Iowa family care 

clinic patients and state residents asked respondents about their perceptions of safety of 
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herbal remedies. The authors reported that herbal remedy users had a significantly more 

positive perception of herbal remedies than non-users (p < 0.05), although there was no 

difference between the groups regarding the perception of risks when taking herbal 

remedies. The finding that herbal remedy users perceived herbal remedies to be safe 

supported the finding of Bennett and Brown (2000) and provided additional insight in 

that this perception was not shared by non-users. 

Planta and colleagues (2000) in their survey of 185 adult, low-income patients in 

Stockton, California queried respondents about their perceptions of the safety of herbal 

remedies. The authors reported that a large majority (86%) of herbal remedy user and 

non-user respondents believed that herbal remedies were generally safe. This finding 

supported the findings of Bennett and Brown (2000) and Klepser and colleagues (2000) 

that patients generally perceived herbal remedies to be safe. 

Summarv of Herbal Remedv Public Policv Literature 

The findings from these three studies (Bennett and Brown. 2000; Klepser et al., 

2000; Planta et al.. 2000) did provide insight into consumers' perceptions of the safety of 

herbal remedies in general. However, these studies did not examine consumers' attitudes 

of public policy regarding herbal remedies. Thus, what role consumers want for private 

organizations (e.g.. USP) or governmental regulatory agencies (e.g.. FDA) to ensure the 

safety, efficacy, and quality of herbal remedies and quality and type of information 

available on herbal remedies has been largely unexamined. 

V. SATISFACTION WITH HERBAL REMEDIES 



Herbal remedies constituted one of the fastest growing segments of the total U.S. 

pharmaceutical market (Matthews et al., 1999). While it appeared self-evident that 

consumers of herbal remedies are satisfied with the impact that those products have on 

their health and/or well-being, minimal empirical data of consumers' attitudes were 

available to confirm or discount this perception. There had been, however, a limited 

number of regional studies that assessed consumers' perceptions of the benefits of herbal 

remedies. 

Bennett and Brown (2000) in their survey of 135 adult HMO patients in Brazos 

County, Texas asked respondents about their perceptions of the effectiveness of herbal 

remedies in general. The authors found that, on a scale from 1 to 5. where 1 = very 

effective and 5 = very ineffective, the mean value respondents reported was 2.02 

(standard deviation [SD} = 0.80). This suggested that, on average, patients perceived 

herbal remedies to be somewhat effective. 

Yoon and Home (2000) in their random survey of 86 women residents of 

Northern Florida aged 65 or older assessed herbal remedy users' perceived benefit of the 

herbal remedies they used. The authors found that herbal remedy users, on average, 

perceived the herbal remedies they used to be "somewhat to very effective" (Yoon and 

Home 2000). This finding was similar to that reported by Bennett and Brown (2000) and 

indicated that older female consumers were satisfied with the effectiveness of the herbal 

remedies they used. 

Klepser and colleagues (2000) in their survey in Iowa asked respondents about 

their perceptions of the impact herbal remedies can have on health. The authors found 
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that on a scale of 1 to 5. where I = strongly agree and 5 = strongly disagree, herbal 

remedy users were significantly in more agreement (mean = 2.45 [SD = 0.88]) than non-

herbal remedy users (mean = 3.05 [SD = 0.64]) that herbal remedies improved their 

health (p < 0.05). 

In one nationally representative assessment of the perceived benefits of herbal 

remedies. Prevention magazine (Johnston. 2000) asked 68 adult Americans who had used 

an herbal remedy to prevent or treat an illness or health condition more than twelve 

months prior to the interview about their perception of the effectiveness of the herbal 

remedy. The authors found that 50% of the respondents reported the herbal remedy they 

used to be somewhat to very effective. This finding suggested that, for the most part, the 

perceived benefit of herbal remedy use for an illness or health condition could be 

sustained over time. In addition, this finding supported the findings of Bennett and 

Brown (2000), Yoon and Home (2000) and Klepser and colleagues (2000) that herbal 

remedy users were somewhat satisfied with the benefits of herbal remedies. 

Summary of Satisfaction with Herbal Remedies Literature 

With over 20,(XX) herbal remedies being utilized by consumers in the U.S. 

(Winslow and Kroll. 1998), assessing consumers' perceptions of the benefit of these 

products individually would be problematic. In addition, since herb-pharmaceutical 

concomitant use appeared to be widespread (Eisenberg et al., 1998) among herbal remedy 

users, any perception of the benefits of herbal remedies in general may be confounded by 

the concomitant use of pharmaceuticals. Nevertheless, the assessment of the benefit of 

herbal remedies adds to the understanding of the willingness of consumers to continue to 
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purchase these products. If consumers perceived herbal remedies to be safe and 

potentially beneficial (i.e., benefits outweighed the risks) then utility would be gained 

when consumers used (i.e.. purchased) herbal remedies. 

VI. CONCOMITANT USE OF HERBAL REMEDIES AND 

PHARMACEUTICALS 

Most herbal remedies fall into the category of agents that share similar 

pharmacological mechanisms of action with already existing prescription or OTC 

pharmaceuticals (Winslow and Kroll, 1998). Of great concern to healthcare practitioners 

is when patients use herbal remedies concomitantly with pharmaceutical agents with 

redundant pharmacological activity. Furthermore, with unregulated quality control of 

herbal remedies, the potential for varying degrees of potency of individual herbal 

remedies is real. Potencies of herbal remedies are complicated by the manner in which 

they are produced, since herbal remedies can not be grown in consistent environmental 

conditions. Thus as mentioned earlier, like grapes in vineyards from different regions 

and years, the potencies of herbal remedies vary substantially with the season when they 

are harvested, pan of the plant used, and/or growing conditions (e.g., water availability, 

soil conditions, temperature) (Matthews et al., 1999). Potential interactions with 

pharmaceuticals and contraindications of six popular herbal remedies are shown in Table 

2.6. 

Brinker (1998) and IDeSmet and D'Arcy (1996) have categorized herb-

pharmaceutical interactions according to various perspectives of indirect (e.g.. 
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pharmacokinetic) or direct (e.g., pharmacodynamic) health risks. Interactions may focus 

on pharmacokinetic (e.g.. effects on metabolism, absorption, excretion, etc.), 

pharmacodynamic (e.g.. enhancement or abatement of pharmacologic properties), and/or 

physiologic aspects affected by the interaction (e.g., effects on organs or tissues). Table 

2.7 illustrates examples of herb-pharmaceutical effects and herbal remedies related to 

these effects. Sensitive sub-populations (e.g., developing fetuses, young children, and 

older adults) are at a greater risk of herb-pharmaceutical interactions since they are more 

likely to have slower metabolisms or allergies to herbal remedies and/or pharmaceuticals 

(Matthews et al., 1999). Nevertheless, contrary to popular medical opinion (e.g., Angell 

and Kassirer, 1998). scientific data supporting the risks of herbal remedy use with 

pharmaceuticals are inadequate, as experimental data in the area of herb-pharmaceutical 

interactions are limited, case reports sparse, and case series virtually non-existent (Fugh-

Berman, 20(X)). 

While there is little dispute that herbal remedies may be therapeutic at one dose 

and toxic at another, there was a dearth of reports of herbal remedy adverse events and 

pharmaceutical interactions at the time of this study. This may have been a result of 

underreporting of herbal remedy adverse events and/or the benign nature of herbal 

remedies in general (Fugh-Berman, 2000). For example, in a survey of The Guardian 

newspaper readers who were herbal remedy users (n=76) in Great Britain and general 

practitioners (GP) in Devon and Cornwall counties in England (n=972), only 7.6% of the 

readers experienced and less than 0.1% of the GPs encountered adverse events with 

herbal remedies (Abbot et al., 1996). 
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Table 2.6. Popular indications for. contraindications of, and potential pharmaceutical 
interactions with the six most popular (Table 2.2) herbal remedies in the U.S (adapted from 
Brinker, 1998). 

Herbal Remedy Indications Contraindications Potential 
Interactions 

Ginkgo biloba 

Ginseng 

Garlic 

Echinacea 

St. John's wort 

Saw palmetto 

1) Dizziness. 
2) memory impairment. 
3) inflammation. 
4) reduced blood flow to 
the brain and other areas 
of impaired circulation 

1) Tonic for invigoration 
and fortification. 
2) immune system 
boosting 

1) Antiseptic (i.e.. 
antibacterial, antifungal, 
and antiviral). 
2) hypotensive. 
3) hypercholesterolemia 

1) Antiseptic (i.e., 
antibacterial and 
antiviral) 
2) immune system 
boosting 

1) Depression. 
2) anxiety. 
3) seasonal affective 
disorder. 
4) sleep disorders 

Enlarged prostate (i.e.. 
benign prostatic 
hypertrophy) 

Hypersensitivity of the 
skin or gastrointestinal 
tract 

High blood pressure 

1) Stomach inflammation. 
2) early pregnancy 
(emmenogogic effect). 
3) low thyroid function. 
4) surgery (increased 
clotting time) 
1) Multiple sclerosis. 
2) leukosis. 
3) auto-immune disorders 
(e.g., HIV/AIDS). 
4) prolonged use (i.e.. 6-8 
weeks) 

1) Early pregnancy 
(emmenogogic effect), 
2) exposure to UV light. 
3) endogenous depression 

Prostatic carcinoma 

1) Potentiate 
monoamine 
oxidase 
inhibitors 
2) potentiate 
anticoagulants 
(e.g.. warfarin) 
1) Manic-like 
symptoms 
w/monoamine 
oxidase 
inhibitors 
2) hypertension 
w/caffeine 
3) insulin 
antagonist 
4) warfarin 
antagonist 
1) Insulin 
antagonist, 
2) potentiate 
warfarin 

Potentiate 
econazole 
nitrate 

1) Potentiate 
monoamine 
oxidase 
inhibitors. 
2) potentiate 
SSRIs. 
Masks prostate 
specific antigen 
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Studies examining herb-pharmaceuiical interactions have been performed 

primarily in animal models. Human studies of herb-pharmaceutical interactions have 

relied primarily on subjective self-report (e.g., Ernst, 1999). A report by Piscitelli and 

colleagues (2000) of herb-pharmaceutical interaction was widely circulated. In their 

small experimental study in humans, St. John's wort interacted with the protease inhibitor 

indinavir and reduced its bioavailability due to a speculated increase in metabolic liver 

enzymes caused by the intake of St. John's wort. This speculation was refuted by the 

same authors in their experimental human study of the interaction 

Table 2.7. Categories of herbal remedy and pharmaceutical interaction effects 
(adapted from Brinker 1998). 

Effect Category Example of herbal remedy 
possessing effect 

Decrease in bioavailability of pharmaceutical: 

Reduction in absorption Psyllium seed and husk 

Enhancement of metabolism Mustard seed 

Enhancement of elimination Coffee 

Increase in bioavailability of pharmaceutical: 

Increase in absorption Cayenne pepper 

Reduction in metabolism Licorice 

Protection from adverse pharmaceutical effects Milk thistle seed 

Enhancement of pharmacologic effects Stinging nettle leaf 

Synergistic pharmacologic effects Kava kava 

Antagonistic pharmacologic effects Papaya 



of St. John's wort and carbamazapine (which is metabolized by the same liver enzymes 

as indinavir), in which no increased metabolic effect on carbamazapine was seen with the 

concomitant use of St. John's wort (Burstein et al., 2000). These data suggest caution is 

appropriate when taking herbal remedies and pharmaceuticals concomitantly but did 

nothing to substantiate strident claims of herbal remedy self-medication risks. 

Why then has there been such an outcry against herbal remedy self-medication? 

The problem may have been that healthcare professionals have long relied on self-reports 

of herb-pharmaceutical interactions that lacked substantial documentation of temporal 

relations between concomitant use (Fugh-Berman, 2000). In addition, the majority of 

reports on herb-pharmaceutical interactions failed to positively identify (e.g., via 

chemical analysis) the herbal remedies involved and exclude the effect(s) of 

contaminants or adulterants (Fugh-Berman, 2000). Furthermore, while animal models 

provided indications of potential herb-pharmaceutical interactions in humans, the serum 

concentrations of herbal ingredients found to have effects were generally so high that 

human consumption of enough of the herbal remedy to reach such concentrations seems 

highly unlikely (Fugh-Berman, 2000). 

Why then examine the concomitant use of herbal remedies and pharmaceuticals? 

One reason was that there are an estimated 20,000 different herbal remedies being used 

by Americans (Winslow and Kroil, 1998). With such a diverse variety of herbal 

remedies being used, there may be a number of "bad apples" in the basket that can cause 

serious harm when taken concomitantly with pharmaceuticals. In addition, a survey of 

515 herbal remedy users in the United Kingdom found that 26% of the respondents 
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would consult their GP for an adverse OTC pharmaceutical event but not for an adverse 

herbal remedy event (Barnes et al., 1998). Furthermore, there is an aging population of 

"baby boomers'" who demand increased access to pharmacologic interventions and 

increasingly practice self-medication (Winslow and Kroll, 1998). Thus, with numerous 

herbal remedies with undocumented interaction effects in use, consumers apparent 

unwillingness to be forthcoming with their use of herbal remedies, and the likelihood of 

increased consumption of both herbal remedies and pharmaceuticals, there was a need to 

provide insight for healthcare professionals and policy makers into the characteristics of 

concomitant users of herbal remedies and pharmaceuticals. Assessments of the 

characteristics of concomitant users of herbal remedies and pharmaceuticals in the 

literature were limited to epidemiologic surveys that simply reported the prevalence of 

concomitant use. 

Eliason and colleagues (1997) in their survey of 136 adult health food store 

customers found that 52.2% of respondents reported "taking" a prescription 

pharmaceutical. No attempt was made by the authors to determine if the use of 

prescription pharmaceuticals was concomitant with herbal remedy use. 

Eisenberg and colleagues (1998) in their nationally representative survey of 2,055 

adult Americans found that among the 44% of respondents who regularly used 

prescription medications, 18.4% reported the concomitant use of an herbal remedy, 

"high-dose" vitamin, or both. The authors did not perform sub-analysis on concomitant 

users of herbal remedies only, thus, it could not be determined what percent of 

concomitant use was attributable to herbal remedy users (who would appear to be at 



94 

greater risk of adverse interactions than "high-dose" vitamin users). Nevertheless, results 

from this study suggested that a substantial number of American consumers were taking 

herbal remedies and pharmaceuticals concomitantly. 

Bennett and Brown (2000) in their survey of 135 adult HMO patients in Brazos 

County, Texas found that of the 38% of respondents who reported having used an herbal 

remedy, 19% used them concomitantly with pharmaceuticals (OTC or prescription). 

These results were similar to that reported by Eisenberg and colleagues (1998) and 

suggested that patients who were concomitant users were at risk for herb-pharmaceutical 

interactions. 

Planta and colleagues (2000) in their survey of 185 adult, low-income patients in 

Stockton, California reported that "more than half of respondents living below the state 

poverty level were using herbal remedies or supplements concomitantly with 

pharmaceuticals. The authors did not report on what the prevalence of concomitant use 

was for those respondents who lived above or at the slate poverty level, thus, enabling a 

comparison between the two groups. The authors finding of the level of concomitant use 

was much higher than the level reported by both Eisenberg and colleagues (1998) and 

Bennett and Brown (2000). 

Klepser and colleagues (2000) in their Iowa survey found that respondents who 

had used herbal remedies reported using significantly more prescription pharmaceuticals 

than non-herbal remedy users (p < 0.05). The authors did not report on the actual 

prevalence of concomitant use. Nevertheless, the authors' finding supported the assertion 

by Winslow and Kroll (1998) that there is an aging population of "baby boomers" who 
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demand increased access to pharmacologic interventions and increasingly practice self-

medication and, thus, increase the likelihood of herb-pharmaceutical interactions 

occurring. 

In their nationally representative survey of the use of herbal remedies. Prevention 

magazine (Johnston, 2000) asked 691 adult Americans who had used an herbal remedy in 

the previous year to prevent or treat an illness if they had ever used an herbal remedy 

with a prescription pharmaceutical. The authors found that 31% of the respondents to 

this question reported that they had used at sometime an herbal remedy and prescription 

pharmaceutical concomitantly. The authors' prevalence finding was somewhat higher 

than the fmdings reported by Eisenberg and colleagues (1998) and Bennett and Brown 

(2000) and may be reflected by the different time frames of concomitant use. The 

authors did not query respondents on regular use of herbal remedies and pharmaceuticals, 

thus, they may have over-estimated the magnitude of the potential of herb-pharmaceutical 

interactions since occasional use of herbal remedies may not result in serum 

concentration levels of active herbal ingredients- that would interact with pharmaceuticals 

(Fugh-Berman, 2000). 

Summary of Concomitant Use Literature 

The empirical data suggest that herbal remedy and pharmaceutical concomitant 

use is prevalent. While it has been reported that up to 137,000 hospitalized Americans 

die annually as a result of adverse reactions to prescribed pharmaceuticals (Lazarou et al., 

1998), only a small number of adverse reactions to herbal remedies have been reported 

(Fugh-Berman 2000). Nevertheless, as herbal remedies may mimic, increase, or counter 
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the effect of pharmaceuticals (DeSmet and D'Arcy, 1996), identifying the 

sociodemographic and behavioral factors related to herb-pharmaceutical concomitant use 

can provide information to healthcare practitioners about the perceptions and inclinations 

of many of their patients toward concomitant use. 
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Chapter 3 

METHODS 

I. OVERVIEW OF THE INVESTIGATION 

This investigation was conducted by the Consumer and Market Assessment Unit 

as part of the Administrative Core of the Arizona Center for Phytomedicine Research 

(ACPRx) at The University of Arizona College of Pharmacy. This investigation is 

designed to generate data to support the ACPRx's Consumer and Education Public 

Information Program. The primary goal of the ACPRx is to develop research projects in 

important, emerging areas of botanical dietary supplements and to insure that the 

programs have an interdisciplinary approach. Barbara Tinunermann, Ph.D. is Principal 

Investigator and Director of the ACPRx and Stephen Joel Coons, Ph.D is Principal 

Investigator for the Consumer and Market Assessment Unit. The ACPRx is fiinded by 

the National Institutes of Health Office of Dietary Supplements (Project Number: 

P50AT00474). 

To support the goals of the ACPRx, the purposes of this investigation were to (1) 

investigate the relationship between regular use of herbal remedies and self-reported 

health status, (2) evaluate this relationship when the herbal remedy use was concomitant 

with pharmaceutical use, and (3) describe consumer beliefs, behaviors, and 

characteristics related to herbal remedy use. To accomplish these goals, a nationally 

representative sample of 1,500 English- and Spanish-speaking persons residing in the 

U.S. were contacted via random-digit dialing (RDD) by the University of Connecticut's 



98 

Center for Survey Research and Analysis (CSRA) and invited to panicipate in a 

computer-assisted telephone interview (CATI). The interview consisted of items 

assessing respondent's health status, behavior, attitudes, perceptions, and sources of 

information regarding the use of herbal remedies, attitudes towards public policy 

regarding herbal remedies, insurance coverage for herbal remedies, and 

sociodemographic characteristics. Questions regarding existing current health conditions 

and pharmaceutical use were asked to respondents who acknowledged regular use of 

herbal remedies were asked. The interview items were adapted from previous research or 

developed de novo based on the research requirements. Univariate and bivariate statistics 

and multivariate logistic regression modeling were performed on the collected data to 

describe herbal remedy users and identify factors associated with herbal remedy use and 

herb-pharmaceutical concomitant use. This study was conducted under the auspices of 

The University of Arizona's Human Subjects Protection Program. 

II. METHODOLOGY 

Research Design 

A cross-sectional survey is utilized to measure the prevalence of herbal remedy 

use. In this design, exposure and outcome variables are assessed simultaneously among 

individuals. This is an effective design for supplying valuable information to healthcare 

practitioners and health policy makers on the health status and healthcare needs of a 

population (Hennekens and Buring, 1987). This design also provides information about 

the impact of consumer characteristics, economic forces, public and private policies, and 
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available information on consumer behavior related to herbal remedy use by furnishing a 

"snapshot" of the health experience of the population at the time of the interview. The 

specified time frame for the use of herbal remedies is operationalized as regular use. 

Study Sample 

A nationally representative random sample of U.S. households with adults aged 

18 and older were recruited from May through July 2001. A random sample provided 

data representative of the general population of the U.S. This allowed results to be 

extrapolated to the entire adult population of the U.S. Subjects were contacted at their 

households via telephone through random-digit dialing (RDD). To ensure random 

selection within the households, interviewers identified themselves and asked to speak to 

a person 18 years of age or older who had the next birthday. When such persons 

responded, interviewers again identified themselves and asked the subjects if they were 

interested in participating in a telephone survey of healthcare practices. Subjects who 

indicated a willingness to participate were provided an oral statement that explained the 

purpose of the project and provided a description of the interview process. In addition, 

subjects were assured that participation was voluntary, and that responses would be kept 

anonymous. Consent to participate was assumed if a subject agreed to be interviewed. 

There was no compensation offered to increase the participation rate. No direct benefits 

to subjects were claimed. 

Eligibility was limited to persons aged 18 years or older in whom physical or 

mental impairment did not prevent completion of the interviewer-administered survey. 
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The questionnaire was translated into U.S. Spanish to enable subjects who were more 

comfortable speaking Spanish to be interviewed by bi-lingual interviewers. RDD and 

within-house random sampling encouraged the recruitment of equal numbers of men and 

women. 

Sample Size Determination 

The survey was designed with a target sample of 1,500 adult Americans. 

Assuming an estimated prevalence of regular use of herbal remedies between 10 and 50 

percent (Eisenberg et al.. 1998; Johnston, 2000), 1,500 interviews should produce 

estimated prevalences with 95 percent confidence intervals (CI) of 2 to 3 percent. Thus, 

the maximum sample error for a proportion from a sample of this size was +/- 3% at the 

95% CI (Equation 3.1). This applies to a situation where the estimated prevalence was 

50%. In a situation where the estimate was less (e.g.. 12%), the sample error is closer to 

2% (Brick et al., 1995). As a rule of thumb, the sample error for any proportion can be 

estimated as: 

+/- (t »[(sqrt(p*(l-p))/(n-l)]} 

where: 

t = the value for the desired confidence interval 

p = the selected proportion 

n = the sample size 

(Equation 3.1) 
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Data Collection 

Random-Digit Dialing 

This investigation utilized RDD methodologies to generate random samples of 

households with telephones in the United States. Within each household, one respondent 

was randomly selected. The RDD samples were drawn following a list-assisted random-

digit-dial methodology using the GENESYS Sampling System (Marketing Systems 

Group, 2000), which was licensed by the CSRA. RDD methodologies generate 

telephone numbers from banks of 100 telephone numbers (for example: 860.486.33xx is 

the telephone bank which contains 100 telephone numbers from 860.486.3300 through 

860.486.3399) (Groves and Kahn 1979; Lepkowski, 1988). CSRA telephone samples 

utilized a "list-assisted" method of determining which telephone banks to include in the 

sample frame (Brick et al., 1995). A list-assisted method of sample frame enumeration 

cross-referenced data obtained from national telephone exchange records with telephone 

directory information to determine telephone banks that contained listed telephone 

numbers. The GENESYS database is updated quarterly to contain all working banks 

with at least one directory-listed household. 

The principal database utilized to identify directory-listed households was the 

Donnelly Quality Inde:r Database (Marketing Systems Group, 2000). This database was 

reduced to a file containing all working banks that contained any telephone numbers, 

while excluding those that contained none. Due to data-entry errors in local telephone 

books, many working banks with only one directory-listed household are acmally empty 

(Brick et al., 1995). To account for this, the sample Hies used for this survey used a 
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working-bank cut-off of two, meaning that all working banks in the continental U.S. with 

more than one directory listed household were contained in the sample frame. 

Interview Process 

All telephone questionnaires were administered by the CSRA. Telephone 

numbers were randomly called using the RDD selection process. If a telephone contact 

was not made (e.g.. busy signal, no answer, answering machine), the number was recalled 

up to 20 times at various times of the day throughout the week in an attempt to elicit an 

interview. Interviewers scheduled callbacks with an on-screen calendar. In addition, bi

lingual interviewers were available at all times during the interview process. If a 

household answered speaking Spanish or a respondent indicated discomfort with the 

English-language interview, a callback was scheduled with a bi-lingual interviewer. 

Since this was a telephone interview, only verbal consent was obtained. CSRA 

placed strong emphasis on refusal avoidance for all projects. The affiliation with the 

University of Connecticut was a strong factor in allaying respondent concerns. 

Respondents with hesitations or doubts about a project could telephone a CSRA 

supervisor (a toll-free phone number was available for this purpose). Project-specific 

refusal avoidance materials were provided to interviewers, and were updated following 

project pre-tests or as warranted by new field circumstances. To increase cooperation, 

CSRA also focused on extremely flexible strategies for scheduling callbacks. CSRA also 

maintained experienced refusal conversion specialists who were used for cases where 

non-response was unusually high. 

Pilot Testing 



103 

Pilot testing was conducted to assess the telephone interview survey instrument. 

The objectives of the pilot testing were to determine (1) the ease of comprehension of the 

dependent variables (i.e., would English-speaking or Spaiush-speaking respondents 

understand what was meant by the terms regular use, herbal remedies, and over-the-

counter or prescription medications), (2) ease of comprehension of independent 

variables, and (3) if the response burden would result in an unsatisfactory number of 

incomplete interviews. CSRA was asked to complete approximately 20 interviews using 

the CATI scripts (Appendices A & B). Results of the pilot testing indicated that 

respondents easily comprehended the dependent and independent variables and the 

response burden was minimal since there was not an unsatisfactory number of incomplete 

interviews. 

Data Integrity 

Data Entry 

CSRA used ihe Info-Zero-Un Computer Assisted Telephone Interviewing (CAT!) 

system (CSRA. Storrs, CT), which reduced the amount of human error in the survey 

process. This system generated instantaneous reports to check for interviewer and data 

quality, including detailed sample disposition reports, marginal frequencies of completed 

surveys, and scheduled call-backs. The system's strong monitoring facilities permitted 

supervisors to view the actual screen being used by the monitored interviewer. If a 

respondent was unable to provide a response or refiised to answer a specific item, the 

variable was coded as "99." Missing numeric data were coded as "9." 
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Data Confidentially 

All data resulting from this study remained the contldential and proprietary 

property of The University of Arizona. The CSRA interviewers who recruited the 

respondents did not know the identity of the respondents or their telephone numbers. 

There were no individual identifiers connected in any way to the data provided to the 

principal investigator. 

Data Storage 

Data from the interviews were recorded into an SPSS v 10.05 (SPSS Chicago. IL) 

electronic database by CSRA. Upon completion of the survey, data were transferred to 

The University of Arizona College of Pharmacy and secured on a password-protected 

drive. Once received, the data were reexamined for coding errors and unacceptable 

values. 

Response Rates 

The response rate is the number of complete interviews with eligible reporting 

units in the sample. Current professional guidelines (American Association for Public 

Opinion Research [AAPOR], 2000) provide calculations for response rates; the 

appropriate calculation depends on the nature of the sample, assumptions about unknown 

eligibility, and assumptions about partial interviews. An appropriate response rate must 

estimate what percentage of unknown eligibility would have been eligible if contacted. 

The cooperation rate is the proportion of all eligible units contacted that are interviewed. 

Current professional guidelines (AAPOR, 2000) provide four calculations for cooperation 
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rates: the appropriate calculation depends on the nature of the contact (household versus 

individual), assumptions about partial interviews, and decisions about whether to include 

individuals who are incapable of being interviewed into the calculation. The refusal rate 

(AAPOR, 2000) is the proportion of all eligible or potentially eligible units where a 

respondent refuses to complete an interview or breaks off an interview. Response rates, 

cooperation rates, and refusal rate are presented in Appendix D. 

III. MEASUREMENT 

Questionnaire 

The questionnaire items were adapted from previous research or developed de 

novo based on the data requirements of the investigation's objectives. The questionnaire 

was designed to be interviewer-administered and completed by a respondent in 

approximately 10 minutes. The instrument was developed in English. Translation to U.S. 

Spanish was achieved through forward translation by a bi-lingual research associate in 

the College of Pharmacy and confirmed by backward translation by bi-lingual 

interviewers at CSRA. The complete English- and Spanish-language versions of the 

questionnaires' CATI scripts are shown in Appendices A and B, respectively. The 

following independent variables were included in this investigation's analyses; MCS-I2 

and PCS-12 scores, urbanicity, geographic location, age. ethnicity, race, education, 

income, and gender. Questionnaire response choices and pre-determined codes for 

choices are shown in Table 3.1. MCS-12 and PCS-12 scores and age were treated as 



106 

discrete data. The remaining variables were treated as categorical data. Responses of "I 

don't know" or refusal to answer were coded as "99" unless otherwise noted. 

bidependent Variables 

MCS-12andPCS-12 

There was evidence in the literature (e.g., Eisenberg et al. 1993; Palinkas and 

Kobongo, 2(XX)) that suggested that health status was related to herbal remedy use. 

Furthermore, persons with poorer health status may be more willing to utilize herbal 

remedies and pharmaceuticals concomitantly as they may have run or are running out of 

treatment options. To assess self-reported health status, the SF-12 was utilized. The SF-

12 was chosen as a means of balancing response burden and measurement precision. The 

reference period for the items in the SF-12 is the previous four weeks. The MCS-12 and 

PCS-12 summary scores of the SF-12 were the outcome measures analyzed. The MCS-

12 and PCS-12 are scored using a norm-based method that transforms the scores to be 

comparable to a mean of 50.12 with a standard deviation of 9.45 in the general US 

population (Ware et al. 1996). The possible scores for the MCS-12 and PCS-12 range 

from 10 to 70 and 13 to 69, respectively, with higher scores representing better health 

status. 

The generic health status instrument used, the SF-12, evolved from the measures 

developed for use in the Medical Outcomes Study (MOS), a 4-year observational study of 

the influence of characteristics of providers, patients, and health systems on outcomes of 

care (Stewart and Ware 1992). The SF-12 items were derived from the MOS 36-Item 



107 

Short Form Health Survey (SF-36) (Ware et al. 1995). The SF-36 is a generic health 

status instrument that, along with eight multi-item scale scores, can provide MCS-36 and 

PCS-36 scores. Ware and colleagues selected 12 items from the SF-36 that sufficiently 

reproduced the MCS and PCS scales, resulting in the development of the SF-12. Scoring 

for the SF-12 was performed using the scoring program developed by Ware and 

colleagues (1995). U.S. national norms for the MCS-12 and PCS-12 summary scores 

were estimated from responses to the 1990 National Survey of Functional Health Status 

(n = 2474), a survey that included the SF-36 (Ware et al., 1994; Ware et al., 1995). 

Respondents for the norming study were drawn from the sample frame of the 1989 and 

1990 General Social Survey, an annual interview survey of noninstitutionalized U.S. 

adults. Normative data make it possible to interpret MCS and PCS scores for an 

individual respondent or the average of a group of respondents by comparing them with 

the distribution of scores from the national average. Missing item(s) from this 

investigation's survey precluded the scoring of summary scores for respondents. Weights 

and constants used for scoring the SF-12 are shown in Appendix C. 

Urbanicitv 

There was evidence in the literature (e.g., Frate et al., 1996; Hung et al., 1997) 

that suggested urbanicity was related to herbal remedy use. Immigrants to the U.S. 

arriving firom Asian countries who still rely on traditional herbal remedies have settled in 

urban areas (Hung et al., 1997). These persons may now have access to conventional 

healthcare (i.e., pharmaceuticals) and, thus, may be more likely to be concomitant users 
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of herbal remedies and pharmaceuticals (Hung ei al., 1997). Urbanicity data (Table 3.1) 

were coded to the telephone exchange automatically by the CAT! software. 

The U.S. Census Bureau standards provide that each qualifying Metropolitan 

Statistical Area (MSA) must include at least one city with 50.(X)0 or more inhabitants or a 

Census Bureau-defmed urbanized area (of at least 50,000 inhabitants) and a total 

metropolitan population of at least 100,000 (75,000 in New England) (U.S. Census 

Bureau, 2001). Under the standards, the county (or counties) that contains the largest city 

becomes the "central county" (counties), along with any adjacent counties that have at 

least 50 percent of their population in the urbanized area surrounding the largest city. 

Additional "outlying counties' are included in the MSA if they meet specified 

requirements of commuting to the central counties and other selected requirements of 

metropolitan character (such as population density and percent urban). 

Geographic Region 

There was evidence in the literature (e.g., Eisenberg et al. 1993: Brown and 

Marcy, 1991) that suggested geographic region was related to herbal remedy use. 

Persons from geographic areas where herbal remedy use is widespread (e.g., the West) 

may be more likely to have access to herbal remedies and. thus, be more likely to 

concomitantly use them with pharmaceuticals. Geographic regional data were determined 

by the area code of the respondent's telephone number and automatically recorded by the 

CATl software. Data were categorized by the time zone in which the area code was 

located. 
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Table 3.1. Pre-deiermined response choices and coding values for independent and descriptive 
variables. 

Variable Codes and Response Choices 

Urbanicity 

Geographic Location 

Reasons For Using 

Main Factor 

Reasons For Not Usine 

Insurance Coverage 

Co-Payment 

Co-Pay Amount 

Public Policy Attitudes 

Herbal Remedies Used 

1 - Exchange serves the central city{s) of an MSA; 2 - Exchange is 
located outside the central city(s) of an MSA. but within the county 
containing the central city; 3 - Exchange serves a county of an 
MSA which is not the county which contains the central city; 4 -
Exchange serves an MSA which has no central city: 5 - Exchange 
serves a county which is not in an MSA 

I - Eastern Daylight Time; 2 - Central Daylight Time or Eastern 
Standard Time; 3 - Mountain Daylight Time; 4 - Pacific Daylight 
Time or Mountain Standard Time 
1 - To treat a disease or health condition; 2 - To relieve the side 
effects of other medications; 3 - To maintain health or prevent 
disease; 4 - To reduce stress; 5 - To improve quality of life; 6 - To 
increase energy: 
7 - Some other reason 
I - Recommendation by a physician or other conventional 
healthcare professional: 2 - Recommendation by family, friends, or 
co-workers; 3 - To gain more control over my healthcare: 4 -
Advertisement or news item; 5 - Their use is consistent with my 
culture, values, or beliefs; 6 - Dissatisfaction with conventional 
healthcare; 7 — Some other factor 

1 - They are not effective; 2-1 had a bad experience with them; 3 -
They are too expensive; 4 - My health insurance does not cover 
them; S - They will worsen my health: 6 - I am not familiar enough 
with them; 7 - My healthcare provider recommends I not use them: 
8 - At this time. I do not have any health problems that require me 
to use them; 9 - Some other reason 

1 - Yes: 2 - No: 98 - Don't know 

1 - Yes: 2 - No: 98 - Don't know 

I - less than $5: 2 - S5 to SIO: 3 - SI 1 to S20: 4 - Greater than $20. 

1 - Strongly agree; 2 - Agree: 3 - Neither agree or disagree 
(volunteered): 4 - Disagree: 5 - Strongly disagree 

I - Arnica: 2 - Astragula: 3 - Bee Pollen; 4 - Burdock: 5 - Cayenne: 
6 - Folic Acid; 7 - Garlic: 8- Gingko Bilobai 9 - Ginseng: 10 - Gotu 
Kola: 11 - Irish Moss: 12 - Kava Kava: 13 - Keip; 14 - Milk 
Thistle: 15 - Olive Leaf; 16 - Red Clover; 17 - Sasparilla: 18 - St. 
John's wort: 19 - Valerian: 20 - Vitamin E; 21 - Yellow Dock: 22 -
Echinacea; 23 - Glucosamine; 24 - Chamomile: 25 - Chondroitin; 
26 - Ginger; 80 - Other 
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Manufacturers 

Health Conditions 

Expenditures 

Impact 

Information Source 

Ethnicity 

Race 

Education 

Income 

Gender 

1 - Amrion; 2 - Botanic Choice; 3 - Celestial Seasonings; 4 -
Costco; 5 - CVS; 6 - Eclectic Institute; 7 - General Nutrition 
Center; 8 - HealthSmart; 9 - Iridana Botanic Gardens; 10 -
Kirkland; 11 - Leiner; 12 - Natrol; 13 - Nature Made; 14 - Nature's 
Resource; 15 - Nature's Way: 16 - NBTY; 17 - Nutrition 
Headquarters; 18 - One Source; 19 - Pharmavite: 20 - Puritan's 
Pride; 21 - Rainbow Light; 22 - Rexall; 23 - Rexall Sundown; 24 -
Schiff; 25 - Shaklee; 26 - Solaray; 27 - Solgar; 28 - Spring Valley; 
29 - Sundown; 30 - Trader Darwin; 31 - Trader Joe; 32 - Twinlabs; 
33 - Vitamin World; 34 - Walgreens; 35 - Wal-Mart; 36 - Weider 
Nutrition; 37 - Whole Foods; 38 - Wild Oats: 39 - Your Life; 80 -
Other 
1 - Allergy-related Diseases; 2 - Arthritis; 3 - Artherosclerosis: 4 -
Cancer 5 - Constipation; 6 - Depression/Anxiety; 7 -
Dermatological Diseases; 8 - Diabetes; 9 - Eye Diseases: 10 -
Gastrointestinal Disease; 11 - Gout; 12 - Heart Disease; 13 -
Hemorrhoids; 14 - Migraine: 15 - Osteoporosis: 16 - Pain: 17 -
Respiratory Diseases; 18 - Upper Respiratory Infections; 80 - Other 

I - Less than $10; 2 - SIO to less than S20; 3 - S20 to less than S50; 
4 - S50 to less than S100; 5 - More than S100 

1 - Strongly agree; 2 - Agree; 3 - Neither agree or disagree 
(volunteered); 4 - Disagree: 5 - Strongly disagree 

I - Physician or other conventional healthcare professionals: 2 -
Alternative medicine practitioners; 3 - Family, friends, or co
workers: 4 - The Internet; 5 - TV. newspapers, magazines, or radio: 
6 - Health food or nutrition store employees; 7 - Advertisements: 8 
- Other 
1 - Yes; 2 - No 

1 - While: 2 - Black/African American: 3 - Asian/Pacific Islander. 4 
- American Indian/Alaskan Native; 5 - Some Other Race; 6 - Bi-
racial (volunteered) 

1 - Some high school or less; 2 - High school diploma or GED; 3 -
Vocational School or some college; 4 - College Degree (such as a 
Bachelor's Degree); 5 - Professional or Graduate Degree (such as 
an M.D. or Ph.D.) 

1 - Less than S 10,000: 2 - S 10.000 - S25.999; 
S45.999:4 - 546,000 - $65,999: 5 - 566,000 -
5100,000 or greater 
1- Male; 2 - Female 

3 - $26,000 -
$99,999: 6 -

Age 
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There was evidence in the literature (e.g., Eisenberg et al., 1998; Frate et al., 

1996) that suggested that age may be related to herbal remedy use. In addition, as older 

persons (i.e., 65 years of age or older) are more likely to be prescribed a pharmaceutical 

(Yoon and Home. 2(XX)), older persons may have a higher likelihood of using herbal 

remedies and pharmaceuticals concomitantly. To assess the age of respondents, all 

respondents were asked the year of their birth. Respondents' ages were computed by 

subtracting the year value from 2001. 

Ethnicity 

There was evidence in the literature (e.g.. Burg et al.. 1998) that suggested that 

persons of Hispanic or Latino heritage were more likely to use herbal remedies. 

Immigrants to the U.S., a substantial proportion of whom are Hispanic or Latino, may 

still rely on traditional herbal remedies (Burg et al., 1998) yet now have access to 

conventional healthcare (i.e., pharmaceuticals). These persons may be more likely to be 

concomitant users of herbal remedies and pharmaceuticals. To assess ethnicity to further 

enable further description of the sample, all respondents were asked if they were of 

Hispanic or Latino heritage. 

Race 

There was evidence in the literature (e.g., Frate et al. 1996; Hung et al.. 1997) that 

suggested some racial groups are more likely to use herbal remedies than other races. 

Immigrants to the U.S., some of whom are from minority races, may still rely on 

traditional herbal remedies (Hung et al., 1997) yet now have access to conventional 

healthcare (i.e., pharmaceuticals) and, thus, may be more likely to be concomitant users 
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of herbal remedies and pharmaceuticals. To assess the race of respondents, all 

respondents were asked to describe their race. Respondents were provided five race 

categories from which to choose from (Table 3.1). Respondents were allowed to 

volunteer "bi-racial." 

Education 

There was evidence in the literature (e.g., Eisenberg et al., 1998; Klepser et al., 

2000) that suggested persons with higher education were more likely to use herbal 

remedies. Less educated persons may be unaware of the potential consequences of the 

consumption of herbal remedies and pharmaceuticals concomitantly and. thus, more 

likely to be concomitant users. To assess the education level of respondents, all 

respondents were asked to report their highest level of education. Respondents were 

provided five education levels from which to choose (Table 3.1). 

Income 

There was evidence in the literature (e.g.. Brown and Marcy, 1991; Klepser et al., 

2000) that suggested persons with higher income were more likely to use herbal 

remedies. Planta and colleagues (2(XX)) reported that more than half of the persons in 

their study who lived below the poverty level were using herbal remedies and 

pharmaceuticals concomitantly. To assess the income level of respondents, all 

respondents were asked to report their current level of amiual household income. 

Respondents were provided six income levels from which to choose (Table 3.1). 

Gender 
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There was evidence in the literature (e.g.. Hung et al., 1997; Klepser et al., 2000) 

that suggested females were more likely to use herbal remedies. Yoon and Home (2000) 

reported that all women in their smdy were using herbal remedies and pharmaceuticals 

concomitantly. To assess the gender of respondents, interviewers did not ask respondents 

their gender out of concern for embarrassing respondents but recorded gender based on 

voice recognition. 

Dependent Variables 

Dependent variables for this investigation's analyses included; herbal remedy user 

and concomitant user. Both variables were treated as nominal-level data. 

Herbal Remedy User 

While numerous studies have investigated the prevalence of herbal remedy use, 

the time frame for use has varied considerably (see Table 2.3). As opposed to other 

investigations that identified herbal remedy users on the basis of lifetime, occasional, or 

planned use, this investigation was designed to identify consumers who used herbal 

remedies on a consistent basis. To identify regular herbal remedy users, this 

investigation asked all respondents if they regularly used any herbal remedies or products 

that contain one or more medicinal herbs. Respondents were allowed to conceptualize 

their own meaning to the word "regular." Interviewers recorded responses as 1 = "yes," 

2 = "no," and 99 = "don't know or refused." Respondents who answered in the 

afTirmative (i.e., coded as "I") were considered herbal remedy users for purposes of this 

investigation. 
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Concomitant User 

Little information was available in the literature regarding the prevalence of 

concomitant use of herbal remedies and pharmaceuticals or how this variable was 

operationalized (e.g.. Planta et al., 2000). To identify concomitant users, this 

investigation asked all respondents who had reponed they regularly used any herbal 

remedies or products that contain one or more medicinal herbs if they regularly take any 

over-the-counter or prescription medications. Interviewers recorded responses as 1 = 

"yes." 2 = "no," and 99 = "don't know or refused." Respondents who answered in the 

affirmative (i.e., coded as "1") were considered concomitant users for purposes of this 

investigation. 

Descriptive Variables 

The following descriptive variables were included in this investigation's analysis: 

reasons, insurance coverage, impact, main factor, reasons for not using, co-payment, 

public policy attitudes, herbal remedies used, manufacturers, health conditions, 

pharmaceuticals, expenditures, out-of-pocket expenditures, and information. Survey 

response choices and pre-determined codes for choices are shown in Table 3.1. 

Responses of "I don't know" or refusal to answer were coded as "99" unless otherwise 

noted. 

Reasons 

Reports on the reasons for the use of herbal remedies vary (see Table 2.4). It may 

be that persons who are motivated to use herbal remedies to treat a disease or health 
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condition may be more likely to use pharmaceuticals concomitantly in order to utilize all 

treatment options available to them. To assess reasons (i.e., internal stimuli) for use of 

herbal remedies, this investigation reported reason options for the use of CAM therapies 

or herbal remedies that were reported commonly in the literature. Herbal remedy users 

were asked to choose from among seven options (Table 3.1) to best describe their reason 

for using herbal remedies. 

Insurance Coverage 

There was evidence in the literature (e.g., Eisenberg et al., 1998; Pelletieret al., 

1999) that suggested insurance coverage for herbal remedies was becoming more 

widespread. Having health insurance may make persons more likely to utilize covered 

benefits and. thus, more likely to use herbal remedies or use them concomitantly with 

insurance-paid pharmaceuticals. To assess the rate of insurance coverage for herbal 

remedies, all respondents were asked if they had health insurance that covered some or 

all of the cost of herbal remedies. 

Impact 

If consumers perceive utility gained from herbal remedies, they may be more 

inclined to utilize them concurrently with pharmaceuticals in order to obtain greater 

treatment effect. To assess the perceived benefit of herbal remedies on users' health, this 

investigation asked them how much they agreed with the following statement: the herbal 

remedies I am taking have definitely had a positive impact on my health and/or well-

being. Respondents were asked to choose from a response set were ranging from I = 

strongly agree to 5 = strongly disagree. 
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Main Factor 

To further describe reasons (e.g., external stimuli) for use of herbal remedies, this 

investigation asked herbal remedy users to choose the main factor that led them to use of 

herbal remedies in the first place. A list of seven response items was provided (Table 

3.1) 

Reasons For Not Using 

Reports on the reasons to not use herbal remedies were limited (Elder et al., 

1997). To describe reasons why respondents did not use herbal remedies, this 

investigation asked herbal remedy non-users to choose their main reason for not using 

herbal remedies from among nine response options (Table 3.1). 

Co-Pavment 

There was evidence in the literature (e.g., Eisenberg et al., 1998; Pelletier et al., 

1999) that suggested insurance coverage for herbal remedies was becoming more 

widespread, but no information was found describing what, if any, co-payments were for 

this type of benefit. To describe the prevalence of co-payments for the cost of herbal 

remedies, herbal remedy users who indicated that they had health insurance that covered 

some or all of the cost of herbal remedies were asked if they had a co-payment for that 

benefit. To describe the level of co-payments for the herbal remedies, respondents were 

asked the amount of the co-payment. Interviewers recorded responses in pre-determined 

dollar ranges supplied by the investigators (Table 3.1). 

Public Policy Attimdes 
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There was very little information in the literature (e.g., Klepser et al., 2000) 

describing Americans' attitudes regarding herbal remedy public policy. To describe 

respondents' attitudes, this investigation asked all respondents how much they agreed or 

disagreed with the following statements: 

1) The government should get more involved in regulating herbal remedies to make sure 

they are safe and do what they claim to do: 

2) I am satisfied with the quality and type of information available to me regarding the 

appropriate use of herbal remedies; 

3) Herbal remedies should meet standards (such as USP Standards of Quality) to make 

sure they contain labeled ingredients in correct amounts. 

Respondents were asked to choose from a response set ranging from 1 = strongly agree to 

5 = strongly disagree. 

Herbal Remedies Used 

With over 20.000 herbal remedies being used in the U.S. (Winslow and Kroll. 

1998), providing a list of commonly used herbal remedies would allow for focused 

attention on those herbal remedies that may be the most deleterious. A list of the 25 most 

widely sold herbal remedies in the U.S. was provided to CSRA; this list was modified as 

the study progressed to capture the most widely reported herbal remedies in code. 

However, to describe the most conmionly used herbal remedies, this investigation asked 

respondents who indicated they regularly used any herbal remedy or product that 

contained a medicinal herb to name all the products they regularly used. When possible, 

interviewers recorded the responses with pre-determined codes. Otherwise, interviewers 
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recorded verbatim the names of the herbal remedies. After all of the data were collected, 

the investigators compiled a comprehensive list and frequencies of all herbal remedies 

reported. 

Manufacturers 

In order to identify specific herbal remedies used when respondents only knew the 

brand names, this investigation asked respondents who provided the name or brand name 

of an herbal remedy the name(s) of the manufacturer(s). A list of 15 manufacturers with 

the most sales of herbal remedies in the U.S. was provided to CSRA. This list was 

modified as the study progressed to capture the most widely reported manufacturers in 

code (Table 3.1). When possible, interviewers recorded the responses with pre

determined codes. Otherwise, interviewers recorded verbatim the names of the 

manufacturers. The investigators then compiled a comprehensive list and frequencies of 

all manufacturers reported and utilized this list to cross-reference brand names to 

determine specific herbal remedies used. The data on specific herbal remedies were then 

coded appropriately in the herbal remedies used variable, when possible. 

Health Conditions 

There are numerous reports in the literature regarding the health conditions being 

treated with herbal remedies (see Table 2.3). To provide a more thorough description of 

the health conditions commonly treated with herbal remedies, this investigation asked 

herbal remedy users to list the diseases or conditions they were using herbal remedies to 

treat. Interviewers recorded the responses verbatim; the investigators then compiled a list 

and coded the responses. 
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Pharmaceuticals 

To enable the identification of potential interactions between herbal remedies and 

pharmaceuticals commonly used concomitantly, this investigation asked concomitant 

users the name(s) of the medication(s) used. The investigators then compiled a list of the 

reported pharmaceuticals and coded them when appropriate. 

Expenditures 

The evidence in the literature on expenditures for herbal remedies varied 

considerably (e.g.. Bennett and Brown, 2000; Johnson et al., 2000). To provide a more 

thorough and up-to-date description of out-of-pocket expenditures for herbal remedies as 

a proportion of household income, this investigation asked herbal remedy users how 

much they spent for herbal remedies in the average month. Interviewers recorded 

responses in pre-determined dollar ranges supplied by the investigators (Table 3.1). The 

expenditure variable was created by multiplying the midpoint of the range of monthly 

amount spent by 12 and then dividing this amount by the midpoint of the range of 

reported annual household income. Upper and lower end income ranges (i.e.. < $10,000 

and > $100,000) and upper monthly amount spent out of pocket (i.e., > SlOO) ranges 

were not converted to midpoints but used in the equation as $10,000, $100,000, and 

$ 1,200 respectively. 

Information Source 

Reported sources of information guiding the use of herbal remedies vary (see 

Table 2.4). To describe common sources of information, this investigation asked herbal 

remedy users to report their main source of information regarding the appropriate use of 



120 

herbal remedies. Respondents were asked to choose from among seven information 

source options (Table 3.1). 

IV. STATISTICAL ANALYSIS 

All statistical analyses were performed using SPSS v 10.05 (SPSS, Inc., Chicago. 

IL). Statistical tests were conducted using a significance level of 0.05. All statistical 

tests were non-directional (i.e., "two-tailed") in nature. Due to the descriptive nature of 

this investigation, corrections for multiple testing of the data (e.g., Bonferroni correction) 

were not performed. 

Data Weighting 

The purpose of weighting the sample data is to produce estimates that would have 

been obtained if the entire sampling frame had been surveyed. Sample weights can be 

considered as measures of the number of persons the particular sample observation 

represents. Weighting takes into account the specific probabilities of selection for the 

individual characteristics that were over sampled, as well as nonresponse and the 

differences between the sample and the total population. Differences between the sample 

and the population may have arisen due to sampling variability, differential 

undercoverage in the survey among demographic groups, and differential response rates 

(Groves and Kahn, 1979). 

The sample was stratified according to U.S. Census Bureau estimates of adult 

population across broad geographic regions, as defined by the U.S. Bureau of the Census. 



121 

Thus, within each region, all telephone numbers in any working bank with more than one 

directory-listed household were included in the sample with equal probability. Final data 

were weighted according to U.S. Bureau of Census population estimates for age, gender, 

and level of educational attainment (U.S. Census Bureau [I], 2001). Weights were 

determined by dividing the expected frequency of observations by the actual observations 

(e.g., males aged 18 to 24 with some college or less comprise 6.18746% of the 

Table 3.2. Weight matrix for data. Data weighted hv yender. age. 
Population 

Count 
(1.000) 

Population Expected Observed 
Weight 

Gender/Aee Education 

Population 
Count 
(1.000) 

Percent Respondents Respondents 
Weight 

Male 18-24 Less than HS/HS Grad/Some College 12.491 6.18746% 89.1613218 34 2.622392 
BA/Grad 796 0..1943% 5.68188.1929 11 0.516535 

Male 25-44 Less than HS/HS Grad 18.642 9.2344% 133.0674374 51 2.609165 
Some College/Voc 10.668 5.2844% 76.14866552 73 1.043132 
BA/Grad 11..189 5.6416% 81.29519606 104 0.781685 

Male 45-64 Less than HS/HS Grad 12.776 6.3286% 91.19566467 43 2.120829 
Some College/Voc 7.358 3.6448% 52.52173612 45 1.16715 
BA/Grad 8.891 4.4042% 63.464.35931 108 0.587633 

Male 65 * Less than HS/HS Grad 8.448 4.1847% 60.30220531 21 2.87I.S34 
Some College/Voc 2.466 1.2215% 17.60241931 15 1.173495 
BA/Grad 2.972 1.4722% 2IJ:i4270l5 33 0.642857 

Female 18-24 Less (han HS/HS Grad/Some College 12.010 5.9492% 85.72792209 69 1.242434 
BA/Grad 1.234 0.6113% 8.808347699 17 0.518138 

Female 25-44 Less than HS/HS Grad 17.698 8.7668% 126.3291228 89 1.419428 
Some Collegc/Voc 12J19 6.2013% 89.36118707 97 0.921249 
BA/Grad 11.791 5.8407% 84.16469021 147 0.572549 

Female 45-64 Less than HS/HS Grad 15.289 7.5735% 109.1335721 105 1.039367 
Some College/Voc 8.030 3.9777% 57.31850245 92 0.623027 
BA/Grad 7.674 3.8013% 54.77735838 119 0.460314 

Female 65 Less than HS/HS Grad 13.198 6J377% 94.20791971 79 1.192505 
Some College/Voc 3.405 1.6867% 24.30504369 48 0.506355 
BA/Grad 2-131 1.0556% 15.21117419 41 0.371004 

Total: 201.876 100% 1441 1441 
Note: Rtty-nine (S9) respondents with missing data for weight variables assigned weight=l 
"Population Figures Reflect U.S. Census Bureau Estimates For March 2000 
Source; U .S. Bureau of the Census. Educational Attainment in the Umted States; March 2000 (PPL-87) Table! 

population, thus, 0.0618746 x 1500 = 89.1613218 males in these categories would be 

expected; only 34 males were actually surveyed in this category so the weight for this 

category would be 89.1613218/34 = 2.622392). The weighting matrix is shown in Table 
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3.2. Data were weighted automatically by SPSS v 10.05. 

Statistics 

Univariate Statistics 

Descriptive statistics were computed to characterize the respondent sample. 

Means, standard deviations, and ranges were computed for discrete data. Frequencies 

and percentages were computed for categorical data. 

Bivariate Statistics 

Pearson correlations were performed to assess associations between the 

independent and dependent variables for interval-level variables. Associations between 

the independent and dependent variables were assessed by the nonparametric Pearson 

chi-square tests for categorical variables. In order to provide assessments of the validity 

of the data from the sample, comparisons for significant differences were made between 

the observed MCS-12 and PCS-12 mean scores and the U.S. national norms (Ware et al., 

1995). One-sample c tests (Equation 3.2) were performed to test for significant 

differences. A z-statistic value < -1.96 or > +1.96 indicates signiHcance at the 0.05 level. 

5x (Equation 3.2) 

where: 

c = test statistic 
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X = observed sample mean 

(1 = population mean 

5x = standard error of the mean 

Multivariate Statistics 

Multivariate logistic regression models were constructed (Equation 3.3). Herbal 

remedy use and concomitant use were modeled as functions of self-reported health status 

and sociodemographic characteristics. Due to the equivocal findings in the literature, no 

sociodemographic characteristic variables were identified a priori as covariates; thus, 

only those variables found to be associated with the dependent variable (i.e., p < 0.10) in 

the bivariate analyses were entered into a model. Missing observations were removed 

listwise. Interactions between independent variables were not assessed due to the 

exploratory nature of this investigation and the lack of data in the literature to support 

such testing. 

.a-t- |i X r=K(x)=  g  I I  (Equation 3.3) 
I  .  * P x  +  I + e 1 \\ k k 

where: 

Y — dependent variable 

xi = first independent variable 

independent variable 
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a = intercept 

Pi = slope corresponding to first independent variable 

Pu = slope corresponding to k"* independent variable 

e = measurement error 

The goodness of fit for each model was tested using the model omnibus test. The 

model omnibus test tests the null hypothesis that all population logistic regression 

coefficients except the constant are equal to zero. Rejection of the null hypothesis (i.e., p 

< 0.05) implies that one or more of the model's covariates are significantly associated 

with the dependent variable. This test is an overall test of the model and does not ensure 

that every covariate is significantly associated with the dependent variable. 

In addition to the model omnibus test, the Hosmer-Lemeshow goodness-of-fit test 

was performed on each model to determine how well the predicted probabilities from the 

model represent the observed probabilities (i.e.. how well the data fit the model). The 

Hosmer-Lemeshow goodness-of-fit test computes the estimated response for each 

respondent, orders the responses from smallest to largest, collapses them and the 

observed responses into ten categories based on percentiles, and computes a x" goodness 

of fit test of differences in proponions between the predicted and observed values based 

on 8 degrees of freedom. The null hypothesis for the test is that the data fit the model. 

Thus, higher p-values for the test indicate better fitting of the data to the model. 

To further assess how well the data fit the model, the percent correct classification 

of predicted values was calculated. In this procedure, predicted groupings (e.g.. herbal 
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remedy user or non-user) based on the logistic model are cross tabulated with observed 

groupings and an overall percentage of correct classification of the predicted grouping is 

calculated. Higher classification percentages indicate better fitting of the data to the 

model. 

Diagnostics to assure that the models meet the assumptions of logistic regression 

modeling were performed. Assumptions of no outliers in independent variable values, 

independence in the residuals, and no multicollinearity (i.e., squared multiple correlation 

< 0.89 or tolerance > O.IO) in the covariates were the tests computed. 

V. HYPOTHESIS TESTS 

Hypothesis I 

There is no association between self-reported health status and use of herbal 

remedies, after adjustment for sociodemographic characteristics related to herbal 

remedy use. 

Tests of association between urbanicity, -geographic location, race, ethnicity, 

gender, age, income, and education sociodemographic characteristic variables and the 

herbal remedy user dependent variable were first computed to test this hypothesis. All 

sociodemographic characteristic variables found to be associated with the dependent 

variable with a p-value < 0.01 were entered into a multivariate logistic regression model 

(Equation 3.3) along with the MCS-12 and PCS-12 scores. Adjusted odds ratios and 95% 

CIs for all variables in the model were calculated. An odds ratio with a 95% CI that did 

not include 1.00 (e.g., 0.65 - 0.99 or 1.01 - 5.99) indicated significance at the 0.05 level. 
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Hypothesis 11 

There is no association between self-reported health status and the concomitant 

use of herbal remedies with pharmaceuticals (prescription and/or OTC) after adjustment 

for sociodemographic characteristics related to concomitant use. 

Tests of association between urbanicity, geographic location, race, ethnicity, 

gender, age, income, and education sociodemographic characteristic variables and the 

concomitant user dependent variable were first computed. Ail sociodemographic 

characteristic variables found to be associated with the dependent variable with a p-value 

< 0.01 were entered into a multivariate logistic regression model (Equation 3.3) along 

with the MCS-12 and PCS-12 scores. Adjusted odds ratios and 95% CIs for all variables 

in the model were calculated. An odds ratio with a 95% CI that did not include 1.00 

(e.g., 0.65 - 0.99 or 1.01 - 5.99) indicated significance at the 0.05 level. 

VI. LIMITATIONS 

The purpose of this investigation is to describe herbal remedy use in the U.S. The 

hypotheses assert that there would be no di^erences between population groups. A 

hypothesis of no difference is, thus, a null hypothesis. Research that finds results from a 

statistical test that are consistent with a null hypothesis can not accept categorically that 

the null hypothesis is true but must, more exactly, fail to reject the null hypothesis. 

Because of the possibility of sampling and other errors, an investigator can never 
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unequivocally conclude that a null hypothesis (e.g., there are consumer factors associated 

with regular herbal remedy use) is true. 

This investigation is designed as a cross-sectional study. Since exposure and 

outcomes are assessed simultaneously, it is not possible to determine if the exposure 

preceded or resulted from the outcome. Cross-sectional surveys provide data on 

prevalence rather than incidence; thus, the information collected may have reflected 

consumers' behaviors, attitudes, and perceptions that were long-standing or developed at 

the time of the interview. 

RDD sampling was used in this investigation for the recruitment of consumers. 

IDespite the fact that the total sample was intended to represent the population of the 

entire U.S., respondents were recruited only from households with working telephones. 

The generalizability of this investigation might be limited by differential probabilities of 

selection among subgroups (e.g., omissions of some telephone numbers from the 

sampling frames, lower income persons without telephones, transient persons without 

telephones, households that relied on cellular telephones, disabled persons unable to 

answer the telephone at the time of the RDD calls, or newly relocated persons for whom 

telephone service was not yet available) and differential noiu:«sponse among subgroups 

(e.g.. minorities vj. Whites, females V5. males). 

Survey nonresponse refers to the people (i.e., subjects) who are selected to 

participate in a research study, but who fail to respond to that survey for one of several 

reasons: unavailable, not interested in subject, fearful of a sales pitch, or some other 

reason. Item nonresponse refers to the respondents who failed to answer a specific item 
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when completing the interview. As nonresponse increases, the potential for a biased 

sample increase; thus, the obtained responses from a probability sample may no longer be 

representative of the larger population. In short, response bias can reduce a probability 

sample to what is essentially a convenience sample and consequently, the conclusions are 

much weaker. If there was a systematic difference between those who responded and 

those who did not respond to this survey or an item, then the results were subject to 

nonresponse bias. If there was random nonresponse (i.e.. nonresponse equivalent 

between groups) to this survey or an item, then the estimates were not affected. 

It has been reported that subjects are sufficiently interested in participating in 

health-related telephone surveys; thus, reducing non-interest nonresponse for surveys 

with this topic (Fowler. 1993). Reports indicate that telephone surveying reduces 

differential nonresponse between rural and urban residents; however, less educated 

persons appear less willing to be interviewed (Fowler, 1993). An attempt was made in 

this investigation to reduce nonresponse related to unavailability by recalling unanswered 

telephone numbers up to 20 times and various times of the day and week. Furthermore, 

to reduce nonresponse related to interview refusals, up to two attempts were made to 

convert refusals. While minimizing nonresponse error during the interview phase of this 

investigation was a high priority, to compensate for potential differential nonresponse this 

investigation adjusted responses by weighting them on sociodemographic characteristics 

including education level, age, and gender. 

All variables, with the exception of geographic location and urbanicity, were 

collected via self-report. Factors exist that may have influenced responses and made 
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them inaccurate indications of reality. Recall bias may have affected the accuracy of 

variables (e.g., the main factors that led to the original use of herbal remedies, main 

sources of information on herbal remedies) as the ability of consumers to remember the 

past is often limited. Social desirability may have limited respondents' veracity in 

reporting responses such as regular herbal remedy use, concomitant herb-pharmaceutical 

use, reasons for use or non-use, and attitudes toward public policies affecting herbal 

remedies. Biases, such as end-aversion and positive skew, may have affected the 

measurement of health status. In addition, as the data were weighted on self-reported 

sociodemographic characteristic variables (i.e.. age. gender, and education level), 

measurement error could have been compounded. In total, these biases could have led to 

misclassification of respondents within exposure (e.g., health status) and outcome (e.g., 

regular herbal remedy user) categories and/or overestimations or underestimations of 

outcome prevalences. 

Despite these limitations and others not identified (e.g.. misinterpretation of the 

operationalized variables by respondents), telephone survey data provided the only 

pragmatic means of collecting the population-based information required within the time 

and monetary limits prearranged with the funding agency. Alternatives such as direct 

observation and in-home interviewing were unrealistic and may not have provided data of 

any greater quality. 
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Chapter 4 

RESULTS AND DISCUSSION 

I. SAMPLING FRAME 

The sampling frame consisted of a total of 8,526 telephone numbers (an overview 

of the sample response outcomes can be found in Appendix D). A total of 3.988 

telephone numbers (46.8%) were disqualiHed from the sample due to the number being a 

fax/modem, business, or disconnected (Table 4.1). Ninety-eight (1.1%) telephone 

numbers were ineligible. Repetitive busy signals or non-answering telephone numbers 

728 (8.5%) were removed from the sample. Thus, there were a total of 4.814 (56.4%) 

ineligible telephone (i.e.. unknown cases of hou.seholds) numbers removed from the 

sample resulting in 3.716 (43.6%) known household numbers. A total of 619 (16.8%) 

households were ineligible to participate due to language, health, continued answering 

machine pick up, or other reasons. One thousand five hundred and eighty-nine (42.8%) 

households refused to participate or broke-off the interview. Thus, an estimate removing 

unknown cases of households in the frame yielded a response rate of 40.4% (i.e., [ 1,500 

completed interviews/3.716 households]* 100). These are respectable values in light of 

respondents not being offered panicipation incentives. Eisenberg and colleagues (1998) 

in their 1997 national telephone survey of CAM use, which had offered financial 

incentives, obtained comparable values (i.e., 41.3% initial response rate). 
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Table 4.1 Sample response outcomes. 

Outcome Frequency 

Not Eligible (Household) 
Fax/Modem 258 
Disconnect 2635 
Business 1095 

Subtotal 3988 

Not Eligible (Respondent) 
Ineligible 95 
Other 3 

Subtotal 98 

Unknown Eligibility 
No Answer 663 
Busy 65 

Subtotal 728 

Eligible Non-Interviews 
Answering Machine 202 
Soft Unscreened Call-Back 9 
Soft Call-Back 20 
Hard Call-Back 41 
Deaf/Health Problems 103 
Language 244 

Subtotal 619 

Refusal and Break-Off 
Refusal 263 
Proxy Refusal 146 
Refused Information 8 
Refused Info ~ Conversion 
.Attempted 482 
Refusal — Conversion Attempted 629 
Proxy Refusal — Conversion 
Attempted 9 
Interviewer Terminated 3 
Respondent Terminated 49 

Subtotal 1589 

Completed Interviews 
Completed Interview 1500 
Partial Complete 4 

Subtotal 1504 

Total Sample: 8526 



The characteristics of the respondents are shown in Table 4.2. All sampling errors 

around point estimates are approximately +/- 3%. Weighting of the data produced 

sociodemographic characteristics of the survey sample that were similar to the population 

distributions published by the U.S. Bureau of the Census (U.S. Census Bureau [II], 

2001), 

Table 4.2. Sociodemographic characteristics of respondents in sample (N=I5(X)) 
and U.S. population. 

Characteristic n Sample U.S 
Population 

Gender"* C^c Female) 1500 52.8 53.3 

Age" (%) 1449 
18-24 13.1 13.4 
25-44 41.0 42.1 
45-64 29.7 30.7 
>65 16.3 13.8 

Hispanic/Latino" Yes) 1458 9.2 12.5 

Race/Ethnicity^ (%) 1454 
American Indian/Aiaskan Native 1.3 0.9 
Asian/Pacific Islander 1.8 3.7 
Biracial 1.5 2.4 
Black/African American 10.4 12.3 
White 78.2 75.1 
Other 6.8 5.5 

Education Attainment^ (%) 1476 
Some High school or less 7.7 24.8 
High school diploma orGED 39.9 30.0 
Vocational school degree or some college 28.7 24.9 
Four-year college degree 15.6 13.1 
Graduate or professional degree 8.2 7.2 

Annual Household Income" (% >$25,000) 1279 68.4 58.2 

Urbanicity'* (% Rural) 1500 22.3 24.8 

Region (% Mountain/Pacific Time Zone) 1500 22.2 22.0 
' 2000 U.S. Census data, " 1990 U.S. Census data 
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suggesting nonresponse and selection biases were minimized with the weighting 

adjustment. Fifteen (1%) of the interviews were conducted in Spanish. The sample was 

predominantly female. White, non-Hispanic, with an annual household income of equal 

to or greater than S25,000, living in non-rural areas of the eastern and central U.S., and 

with at least a vocational school degree or some college education. The mean age of the 

sample was 44.8 years (SD = 17.2) and the ages ranged from 18 to 91 years. 

There were some possible dissimilarities in the sample sociodemographic makeup 

compared with the U.S. adult population data. Of those persons aged 25 years or older in 

the U.S. population, 24.8% had completed less than a high school education, while only 

7.5% of the survey sample reported less than a high school education. Similarly, 58.2% 

in the U.S. population have an annual household income equal to or greater than S25,000. 

while 68.4% of the survey sample reported an annual household income equal to or 

greater than S25,(X)0. While the educational data were from the 1990 census and this 

investigation was conducted in persons aged 18 years or older, thes possible 

dissimilarities may have been a result of a limitation of the telephone survey design, 

which was able to only contact persons who had household telephones (e.g., those with 

higher education/income). Alternatively, the variance of the income item's responses 

may have been limited since 14.8% of the sample did not respond to it. 

n. PREVALENCE OF USE OF HERBAL REMEDIES 

Population prevalence estimates for herbal remedy use and herb-pharmaceutical 

concomitant use are shown in Table 4.3. Of all respondents, 17.1% (95 % CI = 14.7% -
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19.5%) (17.2% of those who responded to the item) reported using herbal remedies 

regularly. The prevalence of usage among adults was estimated to have been 

1710/10,000. Extrapolating this weighted frequency to the adult U.S. population would 

indicate that more than 34.5 million (95% CI = 29.7 million - 39.4 million) Americans 

were regular users of herbal remedies. While the herbal remedy use prevalence estimated 

in this investigation was within +/- 3% sampling error of the 12.1% prevalence reported 

by Eisenberg and colleagues (1998), the number of herbal remedy users in the U.S. may 

have increased due to the adult population increase between 1997 and 2001. 

Table 4.3. Herbal remedy use and herb-pharmaceutical concomitant use: prevalence. 95% 
confidence interval, and weighted extrapolation to total U.S. adult population. 

Behavior Respondents 95% CI Estimated Extrapolation 
(%)•• (%)' Prevalence'' to Total 

U.S. Adult 
Population'"" 

Herbal Remedy Use (n=i491) 
Yes 257(17.1) 14.7- 19.5 1.710/10.0 34.520.796 

00 
No 1234(82.8) 

Herb-Pharmaceutical Concomitant 
Use-^ (n=257) 

Yes 118(45.9) 42.7-49.1 785/10.000 15.845,045 
No 139 (54.1) 

" Percents may not equal 100 due to missing data," Among U.S. adults, Based on 201,876.000 
adults as of March 2000. Among herbal remedy users 

Surveys that had examined primarily/exclusively herbal remedy use (e.g.. Brown 

and Marcy, 1991) had provided higher prevalence estimates than those studies that 

examined herbal remedy use as a part of CAM, unconventional/unproven therapy, or 

dietary supplement use (e.g.. Elder et al., 1997). Compared with other random telephone 
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surveys of herbal remedy use identified in the literature, the 17.1 % prevalence found in 

this investigation appeared similar to the 18% prevalence reported by Burg and 

colleagues (1998) in their 1996 survey of Florida residents. However, the prevalence 

estimated by this investigation was considerably lower than the 49.0% reported by 

Prevention magazine (Johnston. 2000). For the most part, the herbal remedy use 

prevalence estimated by this investigation appeared lower than those investigations 

whose sample was surveyed in a clinic (e.g., Bennett and Brown, 2000; Eliason et al.. 

1997) or through the mail (i.e., Klepser, 2000). The variability in prevalence estimates 

reported may be reflective of the time frame of herbal remedy use (e.g., regular use vs. 

lifetime use), increased use among persons with health conditions or diseases that 

required medical care (Eliason et al.. 1997), sampling frame differences, and/or sampling 

error (e.g.. due to wording differences on herb use question). Nevertheless, the herbal 

remedy use prevalence estimated by this investigation was based on data from a large • 

RDD survey of a representative sample of the adult U.S. population, suggesting reliable 

estimates of herbal remedy use. 

in. PREVALENCE OF HERB-PHARMACEUTICAL CONCOMITANT USE 

Herb-pharmaceutical concomitant use was reported by 7.9% (95% CI = 6.2% -

9.6%) of the sample (i.e., 45.9% of herbal remedy users, 95% CI = 42.7% - 49.1 %) 

(Table 4.3). A prevalence among adults was estimated to have been 785/10,000. 

Extrapolating this weighted prevalence to the adult U.S. population indicated that more 

than 15.8 million (95% CI = 14.7 million - 16.9 million) Americans regularly used herbal 
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remedies and pharmaceuticals concomitantly and, thus, were at risk of herb-

pharmaceutical interactions. The five most common pharmaceuticals reported to have 

been used concomitantly with herbal remedies were levothyroxine (21.2% of 

concomitant users), conjugated estrogen (19.5%), aspirin (18.6%), ibuprofen (17.8%), 

and acetaminophen (13.6%). 

The concomitant use prevalence estimated in this investigation appeared lower 

than the 18.4% of adult Americans estimated to have used an herbal remedy or high-dose 

vitamin concomitantly during 1997 (Eisenberg et al.. 1998). In addition, our estimated 

prevalence (45.6%) appeared lower than the 79.3% prevalence of concomitant use of 

herbal remedies/dietary supplements and pharmaceuticals reported by Rogers and 

colleagues (2001) in their convenience survey of 944 emergency department patients in 

eastern North Carolina. Rogers and colleagues (2001) surveyed only emergency 

department patients, who may have been in poorer health overall and. thus, exploring 

treatment options. Additionally, both of these investigations aggregated herbal remedy 

users with dietary supplement/vitamin users, possibly inflating the concomitant use 

prevalence that would have been found if only herbal remedy users were considered in 

the analyses. 

The estimated concomitant use prevalence among herbal remedy users appeared 

similar to 52.2% prevalence reported by Eliason and colleagues (1997). The prevalence 

estimated in this investigation appeared greater than the 19.0% reported by Bennett and 

Brown (2000) and 31.0% reported by Prevention magazine (Johnston, 2000) among 

herbal remedy users. While it was possible that there was an increase in the prevalence 
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of concomitant use, these dissimilarities may have been reflective of differences in types 

of concomitant use (e.g., herbal remedies/dietary supplements and pharmaceuticals vs. 

herbal remedies and pharmaceuticals), time frames of concomitant use (e.g., lifetime vs. 

regular use), sampling frame differences, and/or sampling errors. 

Table 4.4. Herbal remedies and pharmaceuticals reported being used concomitantly and their 
potential interactions. 

Herbal Remedy Pharmaceutical Number of 
Respondents 
Reporting Co-Use'* 

Potential Interaction Effect" 

Ginkgo biloba Aspirin 2 Increased 
bleeding/hemorrhaging 

St. John's wort Estrogen'' 2 Intramcnstrual bleeding 

St. John's wort Fluoxetine 1 Grogginess. lethargy, nausea 

Soya Estrogen'"' 1 Reduced absorption of 
hormones 

Soya Levothyroxine 1 Reduced absorption of 
hormones 

" Estimate of U.S. adult population at risk = 942,088, Information from Brinker. 1998 or 
GNC. 2000. Birth control pills 

Seven respondents (0.5%) were identified as having used an herbal remedy and 

pharmaceutical concomitantly with effects that were potentially interactive (Table 4.4). 

These respondents were predominately non-Hispanic White, with a high school diploma 

or GED education level, and an annual household income of $45,000 to $64,999. 

Extrapolating this weighted prevalence to the adult U.S. population indicated that more 

than 942,000 (95% CI = 64,276 - 1,819,899) Americans were using an herbal remedy 

and pharmaceutical concomitantly with the potential for deleterious interactions. The 
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finding from this investigation was similar to that of Rogers and colleagues (2001) who 

reported that six patients (0.6%) in their sample were using an herbal remedy and a 

pharmaceutical concomitantly that had potential interactive effects. The potential effects 

of the interactions identified in this investigation's sample are physiologic (e.g., increased 

intramenstrual bleeding), pharmacokinetic (e.g., reduced absorption), and pharmacoiogic 

(e.g., lethargy). 

The concomitant use of Ginkgo biloba and aspirin identified in this investigation 

and in Rogers and colleagues' (2(X)1) survey was potentially the most deleterious 

combination reported. While aspirin is not considered a potent anticoagulant, by virtue 

of its anti-platelet activity it has anticoagulant properties. Similarly, Ginkgo biloba was 

reported to have anti-platelet activity (Brinker, 1998). However, the evidence for this 

interaction was. like that of most herb-pharmaceutical interactions, limited (Rosenblatt 

and Mindell, 1997; Fugh-Berman. 2000). Nevertheless, the effects of herb-

pharmaceutical interactions on public health could be sizeable since each respondent 

represented 134.384 adults in the general U.S. population and some of these adults could 

be from sensitive sub-populations (e.g., persons >65 years of age or pregnant). 

IV. HEALTH STATUS OF RESPONDENTS 

Assessing the level of perceived health status of different populations allows for 

the description of health-related characteristics that distinguish two populations and may 

provide insight into factors that may have caused one population to behave differently 

than the other. Table 4.5 reports the comparisons of mean MCS-12 and PCS-12 health 
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status scores. The sample mean MCS-12 score was 50.97 with a standard deviation of 

9.17 and these scores ranged from 13.56 to 69.88. The sample mean PCS-12 score was 

50.45 with a standard deviation of 8.85 and these scores ranged from 15.03 to 65.90. The 

sample mean MCS-12 score (50.97) was significantly greater than its national norm 

(50.12 [Wareet al.. 1995]) (p = 0.00l). This result was unexpected for a nationally 

representative sample. The possibility existed that the survey methodology may not have 

produced a nationally representative sample due to the inherent limitations of RDD 

telephone surveying. However, while the difference was statistically significant, the 

difference may not have much practical significance. Ware and colleagues (1996) 

suggest a significant mean difference of 2.00 in the SF-12 summary scores as a cutpoint 

for meaningful differences in between group tests. The findings that (1) no significant 

difference in PCS-12 mean scores was found between the sample and the national norm 

and (2) the minimal difference between the MCS-12 mean scores, provided further 

evidence that this sample was nationally representative. Thus, it appeared that the large 

sample size of this investigation elevated a difference with little practical meaning into a 

statistically significant difference. 

Comparisons of health status scores between herbal remedy users and non-users 

and between herb-pharmaceutical concomitant users and non-concomitant users were 

performed to describe the sample (Table 4.5). There were no significant differences in 

the mean MCS-12 or PCS-12 scores between herbal remedy users and non-users. 
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Group MCS-12 P- PCS-12 P-
[mean (SD)] value [mean (SD)] value 

Sample (n=l434) 50.97 (9.17) 0.001" 50.45 (8.85) 0.215" 
National Norm 50.12(9.45) 50.12(9.45) 

Herbal Remedy Use 
Yes (n=248) 51.38(9.26) 0.452" 50.39 (8.76) 0.840" 
No (n=l 179) 50.90(9.13) 50.51 (8.84) 

Herb-Pharmaceutical Concomitant Use 
Yes(n=ll4) 49.71 (9.70) 0.003" 48.54(10.06) 0.009" 
No (n=l34) 52.81 (8.65) 51.97 (7.16) 

" One sample z-test. Independent samples t-test 

This finding suggested that the relationship between herbal remedy use and health status 

was tenuous. This is in contrast to the available literature (e.g., Palinkas and Kobongo. 

2000; Astin, 1998: Burg et al.. 1998; Delate and Coons, 2000) that has reported CAM 

users had lower self-reported health status when compared with non-users, suggesting 

that CAM users were in poorer health than non-users. This may well be the case: 

however, none of the available literature specifically looked at the association between 

herbal remedy use and health status. One should be cautious in making comparisons 

between fmdings from studies that were designed to evaluate CAM, unconventional/ 

unproven therapy, or dietary supplement use and those that were designed to evaluate 

herbal remedy use. For example, factors associated with use of chiropractic services may 

not be the same as for use of an herbal remedy. This investigation's finding suggested 

that herbal remedy use was widespread among persons in a variety of perceived health 

states and that herbal remedy users did not perceive their health to be poorer than non-

users. 
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There were significant differences in the MCS-12 and PCS-12 mean scores 

between herb-pharmaceutical concomitant users and non-concomitant users. The mean 

MCS-12 score for concomitant users was approximately three points lower than non-

concomitant users (p = 0.003) and the mean PCS-12 score for concomitant users was 

approximately three and one-half points lower than non-concomitant users (p = 0.009). 

Due to non-normal distributions of health status scores, non-parametric Mann-Whitney U 

rank-sum tests were performed to confirm these associations. The rank-sum tests 

corroborated the significance differences (p < 0.01). 

The differences found in this investigation indicated that there were meaningful 

differences between concomitant users and non-concomitant users in perceived health 

status. While there was little information available describing concomitant use, it was 

plausible to surmise that persons with poorer mental and/or physical health may have 

been more willing to utilize herbal remedies and pharmaceuticals concomitantly since 

they had run out or were running out of treatment options. The findings from this 

investigation suggested that concomitant users had lower perceived health status and 

concomitant users were more likely to have a chronic health condition. 

V. FACTORS ASSOCIATED WITH HERBAL REMEDY USE 

Bivariate Analvsis 

Findings from this investigation indicated that regular use of herbal remedies was 

not confined to a narrow segment of society (Table 4.6). Use ranged from 10.1% to 

36.4% in a wide variety of sociodemographic groups examined. Use was more common 
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Table 4.6. Comparisons of sociodemographic characteristics between herbal remedy users 
and non-users. 

Characteristic Herbal 
Remedy 
Users (%) 

Herbal 
Remedy Non-
Users (%) 

p value'* 

Gender 
Females 19.1 80.9 
Males 15.1 84.9 

Age (quartiles) 
18-30 years 15.2 84.8 
31-42 years 17.2 82.8 
43-56 years 20.8 79.2 
57 years or older 14.7 85.3 

Hispanic/Latino 
Yes 15.6 84.4 
All Other Ethnicities 17.6 82.4 

Race/Ethnicity 
American Indian/Alaska Native 11.1 88.9 
Asian/Pacific Islander 11.5 88.5 
Biracial 36.4 63.6 
Black/African American 13.5 13.5 
White 18.3 18.3 
Other 10.1 89.9 

Education Attainment 
Some high school or less 14.5 85.5 
High school Diploma or GED 11.6 88.4 
Vocational school degree or some college 23.3 76.7 
4-year college degree 21.3 78.7 
Graduate or professional degree 20.0 80.0 

Income 
<S 10,000 12.6 87.4 
$10,000-24,999 14.7 85.3 
$25,000-44.999 19.6 80.4 
$45,000-64.999 18.5 81.5 
$65,000-100,000 19.9 80.1 
>$100,000 19.3 80.7 

Urbanicity 
MSA-1 18.8 81.2 
MSA-2 14.6 58.4 
MSA-3 16.1 83-9 
MSA-4 323 67.7 
MSA-5 15.2 84.8 

0.041 

0.121 

0.549 

0.028 

<0.0005 

0.345 

0.008 
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Geographic Location (%) 0.288 
Eastern 17.1 82.9 
Central 15.5 84.5 
Mountain 23.5 76.5 
Pacific I8J 8_L9 

^ Chi-square test for differences in proportions 

among women (19.1%) than men (15.1%) (p = 0.041). Differences were found across 

educational levels (p < 0.0005). Use was more common in respondents with at least a 

vocational school degree or some college than in those respondents with a high school 

diploma/GED or less education (22.1% vs. 11.9%) (p < 0.0005). There were differences 

in reported use across categories of race/ethnicities, with 

36.4% of biracial respondents reporting use while less than 14% of Black/African 

Americans, Asian/Pacific Islanders, and American Indians/Alaska Natives reported use 

(p = 0.028). However, there was no signiHcant difference the frequency of use among 

non-Hispanic Whiles (18.0%) and respondents from all other races/ethnicities (15.3%). 

Herbal remedy use was found to be more common among respondents with 

annual household incomes greater than or equal to S25,(X)0 (19.4%) than respondents 

with annual household incomes less than $25,(X)0 (14.1%) (p = 0.022). There were 

differences in proportions of use across categories of urbanicity. Of the respondents 

residing in MSA-4 areas (i.e.. an MSA which has no central city, e.g.. suburbs of 

Westchester County, N.Y.). 32.3% reported use while 19% of respondents living in all 

other MSAs reported use (p = 0.008). There were no significant differences in 

proportions of use between Hispanics and non-Hispanics or among geographic regions. 

There were no signiHcant differences in the mean ages of herbal remedy users (44.6 
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years) and non-users (45.0 years) and proportions of use across quartiles of ages (Table 

4.6). Use was not correlated with MCS-12 and PCS-12 scores or age (Table 4.7). 

Table 4.7. Correlations of discrete health status scores and age 
variables with dichotomous herbal remedy use and herb-
pharmaceutical concomitant use variables. 

Behavior MCS-12 
[p(n)l 

PCS-12 
[p (n)l 

Age 
[p (n)l 

Herbal Remedy Use 0.010 0.010 -0.013 
(1468) (1468) (1440) 

Herb-Pharmaceutical -0.196' -0.167" 0.243' 
Concomitant Use (248) (248) (245) 
' p=0.021. " p=0.(X)8. • p<0.0(X)5 

While Burg and colleagues (1998) suggested that Hispanics/Latinos were more 

likely to use herbal remedies, they did not perform any formal statistical tests of 

association. The findings from this investigation suggested that herbal remedy users 

were no more likely to have been Hispanics/Latinos than persons from other ethnic 

groups. Both Eisenberg and colleagues (1993) and Astin (1998) found that CAM users 

were more likely to have resided in the western region of the U.S. Findings from this 

investigation did not suppon geographic region as a factor associated with herbal remedy 

use. This dissimilarity may have occurred because some CAM therapy modalities (e.g.. 

naturopathy. Traditional Chinese Medicine) may have been more readily available in the 

western region of the U.S. (Elder et al., 1997) while herbal remedies were available 

nationwide. This investigation found minimal mean age differences between herbal 

remedy users and non-users. Eisenberg and colleagues (1993 and 1998) and Frate and 
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colleagues (1996) found that CAM or herbal remedy users, respectively, were more likely 

to have been from specific age groups. Frate and colleagues' (1996) sample was of rural 

Mississippi residents and could be expected to differ on associated factors from that of a 

nationally representative sample. Our results should be viewed cautiously as the sample 

size of this investigation provided less than 50% power to detect significant associations 

with herbal remedy use among these ethnic, age, and geographic region sub-populations. 

Although a larger sample size may have provided greater ability to detect significant 

differences among these sub-populations, the inferential statistics utilized in this 

investigation suggest the results would be borne out with a larger sample. 

Multivariate Modeling 

Multivariate logistic regression analysis was performed to identify factors 

independently associated with herbal remedy use while adjusting for the influences of 

other factors. Health status scores along with variables related to herbal remedy use that 

were identified in the bivariate analysis were forced into the model. The data appeared to 

be a good fit to the model as the Hosmer-Lemeshow goodness-of-Ht test was not 

significant (p = 0.128), and the model could correctly classify 82.1 % of the cases (Table 

4.8). While the model correctly classified cases with considerable precision, the 

precision of the classification might be increased with the inclusion of other unmeasured 

factors. Adjusting for the influences of all factors in the model, the MCS-12 score and 

PCS-12 scores were found not to be associated with herbal remedy use. The multivariate 
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Table 4.8. Multivariate logistic regression modeling of factors associated 
with herbal remedy use" (n= 1208). 

Factor Adjusted'' 
Odds Ratio 

95% CI 

MCS-12 Score" 1.00 0.98-1.02 

PCS-12 Score- 0.99 0.97-1.01 

Gender 
Female 1.32 0.9-1.80 
Male 1.00 referent 

Race/Ethnicity 
American Indian/Alaskan Native 0.56 0.12-2.56 
Asian or Pacific Islander 0.54 0.15-1.90 
Black/African American 0.64 0.37-1.13 
Biracial 2.12 0.78-5.78 
White 1.00 referent 
Other 0.38 0.16-0.85* 

Education Attainment 
High School Diploma/GED or less 1.00 referent 
Vocational school degree/some college 2.05 1.47-2.87* 
or higher degree 

Annual Household Income 
< 525.000 1.00 referent 
> $25,000 1.25 0.86-1.83 

Urbanicity 
MSA-1 L22 0.80-1.88 
MSA-2 0.94 0.56-1.55 
MSA-3 0.92 0.58-1.45 
MSA-4 2.14 1.05-4.34* 
MSA-5 1.00 referent 

" Model omnibus test pcO.OOOS. Hosmer and Lemeshow goodness-of-fit 
test p=0.128. 82.1% of predicted values classified correctly, ^ adjusted for 
ali variables in the model, Discrete variable 
* Statistically significant 

analysis findings supported the proposition that herbal remedy use was widespread, but 

on average, herbal remedy users did not perceive their health to be poorer than non-users. 
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While herbal remedies were used by persons in a number of self-reported health 

stales, some of sociodemographic groups had a higher prevalence of use relative to other 

categories. Regular users of herbal remedies were (1) 0.38 times less likely to have 

reported "other" as their race/ethnicity than have reported White, (2) 2.05 times more 

likely to have had at least a vocational school degree or some college than a high school 

diploma/GED or less education, and (3) 2.14 times more likely to have resided in MSA-4 

(i.e., suburban) then MSA-5 (i.e., rural) urbanicity areas when keeping all other 

covariates constant. Adjusting for all other variables in the model, associations were not 

found between herbal remedy use and income or gender. 

The findings from this investigation supported the multivariate analysis findings 

of Palinkas and Kobongo (2001) and Astin (1998) indicating that herbal remedy/CAM 

users were more likely to have had some education beyond a High School diploma/GED. 

The association obtained in this investigation appeared stronger than that found by Astin 

(1998), suggesting that herbal remedy use may be more strongly associated with 

education level than was CAM use. This may have been reflective of CAM covering a 

variety of therapies while herbal remedies are specific therapies that required 

acquiring/interpreting particular information for appropriate use (as opposed to massage 

therapy, where one can participate and still be regarded as a CAM user). No other 

investigations were identified that performed multivariate analysis to identify factors 

associated with herbal remedy and/or CAM use. 

Associations between herbal remedy or CAM use and race/ethnicity have been 

reported in the literature. Eisenberg and colleagues (1993 and 1998) found that CAM 
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users were more likely lo have reported being non-Black than Black. Frate and 

colleagues (1996) found that herbal remedy users were more likely to have reported 

being Black than White. Hung and colleagues (1997) found that herbal remedy users 

were more likely to have reported being Asian than non-Asian. Burg and colleagues 

(1998) found that CAM users were more likely to have reported being White than non-

White. While Blacks appeared to have a lower prevalence (13.5%) of herbal remedy use 

than non-Blacks (17.8%) in this investigation, these prevalences were not statistically 

significantly different. This was supported in the multivariate analysis by the finding of a 

non-significant association of herbal remedy use with Whites compared to Blacks. 

Additionally, there was no significant difference in prevalences of use among non-

HispanicsWhites (18.0%) and respondents from all other races/ethnicities (15.3%) in this 

investigation. 

Tests of associations between urbanicity and herbal remedy use have not been 

reported per se in the available literature. However. Frate and colleagues (1996) and 

Hung and colleagues (1997) suggested that herbal remedy use was widely prevalent in 

rural and urban areas, respectively. The highest prevalence of use was found among 

persons residing in MSA-4 areas (32.3%) in this investigation, which indicated that 

herbal remedy use was most prevalent among suburban residents. The regression 

modeling identified MSA-4 residents as being more likely than rural (i.e.. MSA-5) 

residing respondents to be herbal remedy users but found no difference in the prevalence 

of herbal remedy use between MSA-1 (i.e., urban) and MSA-5 residents when adjusting 

for other factors in the model. The use of herbal remedies by rural residents as an adjunct 
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to conventional healthcare and a part of the man-earth connection (Frate et al., 1996) may 

be occurring; however, our data indicated that suburban residents were utilizing herbal 

remedies to a greater extent than rural residents. 

Hung and colleagues (1997) found that herbal remedy users were more likely to 

have been women, likewise Burg and colleagues (1998), Eisenberg and colleagues 

(1998), Klepser and colleagues (2000), and Palinkas and Kobongo (2000) found that 

CAM users were more likely to have been women. Findings of an association between 

gender and herbal remedy use have not been universal. Planta and colleagues (2000). 

Bennett and Brown (2000), and Johnson and colleagues (2000) found that herbal remedy 

use was not associated with gender. The findings from this investigation supported these 

latter findings, and indicated that after adjusting for other factors in the model there were 

no differences in the prevalences of herbal remedy use between men and women. 

A number of the dissimilarities between this investigation and other investigations 

may be related to the proposition that there are sociodemographic characteristic 

differences between herbal remedy and other CAM users. Comparisons between findings 

from studies that were designed to evaluate CAM, unconventional/unproven therapy, or 

dietary supplement use and those that were designed to evaluate herbal remedy use could 

be problematic. For example, factors associated with use of chiropractic services for 

lumbar pain may not be the same as for use of an herbal remedy for lumbar pain. 

VI. FACTORS ASSCX:iATED WITH HERB-PHARMACEUTICAL 

CONCOMITANT USE 
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Bivariate Analysis 

Herb-pharmaceutical concomitant use was found to be prevalent among herbal 

remedy users (45.9%) (Table 4.3). Concomitant use was correlated with MCS-12 (rho = 

-0.196. p = 0.021) and PCS-12 (rho = -0.167. p = 0.(X)8) scores and age (rho = 0.243, p < 

0.0005) (Table 4.7). Concomitant users' mean age (48.8) was greater than non-

concomitant users' mean age(41.0) (p <0.0(X)5). Prevalences of concomitant use ranged 

from 0% of Asians/Pacific Islanders to 68.8% of respondents with some high school 

education or less (Table 4.9). Certain sociodemographic groups were more likely than 

others to be concomitant users. Concomitant users were more likely to have been women 

(p = 0.050) and non-Hispanic (p = 0.033). There were differences in prevalences of 

concomitant use across categories of race/ethnicities with White respondents reporting 

the highest prevalence of use (50.7%) and Asian/Pacific Islanders the lowest (0%) (p = 

0.011). After collapsing the categories, concomitant use was found to be more common 

among Whites (50.7%) than non-Whites (20.5%) (p < 0.0005). Prevalences of use varied 

across categories of education level, income, urbanicity. and geographic region, but none 

of these differences were statistically significant. After collapsing the strata of some of 

these variables (i.e., Mountain/PaciHc vs. Eastern/Central time zones, less than $25,000 

annual household income vs. equal to or greater than $25,000. high school diploma/GED 

or less vs. vocational school degree, some college or more), intra-group prevalence 

differences remained equivalent. These results should be viewed cautiously as the 

number of herbal remedy user sampled in this investigation provided less than 20% 
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Table 4.9. Comparisons of sociodemographic characteristics between herb-pharmaceutical 
concomitant users and non-concomitant users. 

Characteristic Concomitant Non- p value"* 
Users (%) Concomitant 

Users (%) 

Gender 0.050 
Females 51.0 49.0 
Males 38.7 61.3 

Age 0.003 
18-30 years 41.5 58.5 
31-42 years 31.1 68.9 
43-56 years 49.4 50.6 
57 years or older 64.8 35.2 

Hispanic/Latino 0.033 
Yes 23.8 76.2 
All other ethnicities 48.1 51.9 

Race/Ethnicity 0.011 
American Indian/Alaska Native 33.3 66.7 
Asian/Pacific Islander 0.0 100.0 
Biracial 25.0 75.0 
Black/African American 20.0 80.0 
White 50.7 49.3 
Other 18.2 81.8 

Educational Attainment 0.129 
Some High School or less 68.8 31.3 
High School Diploma or GED 35.8 64.2 
Vocational school degree or some college 49.0 51.0 
4-year college degree 51.0 49.0 
Graduate or professional degree 41.7 58.3 

Income 0.251 
<$10,000 53.3 46.7 
S 10.000-24,999 48.8 51.2 
$25,000-44,999 35.6 64.4 
$45,000-64.999 52.4 47.6 
$65,000-100,000 42.4 57.6 
>$100,000 61.9 38.1 

Urbanicity 0.180 
MSA-1 47.3 52.7 
MSA-2 39.5 60.5 
MSA-3 58.2 41.8 
MSA-4 35.0 65.0 
MSA-5 38.0 62.0 
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Geographic Region (%) 0.665 
Eastern 42.9 57.1 
Central 44.4 55.6 
Mountain 52.2 47.8 
Pacific 52.4 47.6 

•• Chi-square test of differences in proportions 

power to detect significant associations among these sub-populations of concomitant 

users. Although a larger sample size may have provided greater ability to detect 

significant differences among these sub-populations, the inferential statistics utilized in 

this investigation suggest the results would be borne out with a larger sample. 

Few reports of herb-pharmaceutical or C AM-pharmaceutical use were available 

in the literature. The report on concomitant use of herbal remedies/dietary supplements 

by Rogers and colleagues (2001) did not describe the characteristics of concomitant 

users. No studies reporting concomitant use in the literature (e.g., Bennett and Brown, 

2000: Eisenberg et al.. 1998) described their populations of concomitant users. 

Nevertheless, as non-Blacks and older adults were reported to be more likely to be 

covered by health insurance (Champney and Hayes, 2000), it was plausible that these 

persons also had greater access to pharmacy benefits and. thus, had an higher probability 

of using herbal remedies and pharmaceuticals concomitantly. 

Respondents with less than a high school education appeared to use herbal 

remedies and pharmaceuticals concomitantly at an higher prevalence relative to other 

respondents with higher levels of educational attainment, but these differences were not 

significant. Although it was plausible that persons with lower educational attainment 

may have been unaware of the potential consequences of the consumption of herbal 
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remedies and pharmaceuticals concomitantly and. thus, more likely to be concomitant 

users, findings from this investigation can not support this proposition. Findings from 

this investigation suggested that concomitant use was prevalent among adult herbal 

remedy users from all levels of educational attainment. 

Respondents with a household income of greater than $100,000 appeared to be 

more likely to use herbal remedies and pharmaceuticals relative to herbal remedy users 

with other annual household incomes, but these differences were not significant. While 

Planta and colleagues (2000) reported that more than half of the persons in their study 

who lived below the poverty level used herbal remedies and pharmaceuticals 

concomitantly, these researchers did not compare this prevalence with other income 

levels. Although it appeared plausible that persons with lower household incomes may 

have been more willing to use herbal remedies and pharmaceuticals concomitantly (e.g., 

in an attempt to substitute the therapeutic effects of expensive pharmaceuticals with 

inexpensive herbal remedies), findings from this investigation can not support this 

proposition. Findings from this investigation suggested that concomitant use was 

prevalent among adult herbal remedy users from all levels of household income. 

Respondents who resided in MSA-3 areas appeared to have been more likely to 

use herbal remedies and pharmaceuticals relative to other respondents in that group, but 

these differences were not significant. Hung and colleagues (1997) reported that 

immigrants to the U.S. who had settled in urban areas were still relying on traditional 

herbal remedies yet had access to conventional healthcare (i.e., pharmaceuticals), which 

suggested that concomitant users may have been more likely to be urban dwellers rather 
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than other urbanicity areas. Findings, from this investigation can not support this 

proposition. Urban dwellers in this investigation (i.e., MSA-1) were no more likely to be 

concomitant users than herbal remedy users residing in other urbanicity areas, which 

suggested that concomitant use was prevalent among herbal remedy users in all 

urbanicity areas. 

Multivariate Modeling 

Multivariate logistic regression analysis was performed to identify factors 

associated with herb-pharmaceutical concomitant use while adjusting for the influences 

of other factors (Table 4.10). Health status scores along with variables found to be 

related to herb-pharmaceutical concomitant use in the bivariate analysis were forced into 

the model. The data appeared to be a good fit to the model as the Hosmer-Lemeshow 

goodness-of-fit test was not significant (p = 0.710) and the model could correctly classify 

62.8% of the cases. While the model could classify cases with acceptable precision, the 

precision of the classification might improve if the sample size of herbal remedy users 

was increased or other unmeasured factors were included in the model. Adjusting for the 

influences of all factors in the model, concomitant use was found to be independently 

associated with MCS-12 (adjusted OR = 0.95) and PCS-12 (adjusted OR = 0.96) scores, 

which suggested that concomitant users perceived their health to be poorer than non-

concomitant users. The percentage change in odds of concomitant use associated with a 

I-point increase in health status scores was computed as 100 * (OR-1). These findings 

suggested that, for example, for female, Hispanic, White respondents aged 48 years old, 

the odds in favor of concomitant use decreased an estimated 5% for each additional 1-
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Table 4.10. Multivariate logistic regression modeling of factors associated with 
herb-pharmaceutical concomitant use" (n=236). 

Factor Adjusted*" 
Odds Ratio 

95% CI 

MCS-12 Score" 0.95 0.92-0.99* 

PCS-12 Score*^ 0.96 0.93-0.99* 

Gender 
Female 1.27 0.71-2.26 
Male 1.00 referent 

Hispanic/Latino 
Yes 1.00 referent 
No 1.63 0.40-6.56 

Race/Ethnicity 
White 1.00 referent 
Non-White 0.26 0.11,0.62* 

Age' 1.02 1.01-1.04* 
" Model omnibus test p<0.0005. Hosmer and Lemeshow goodness-of-fit test 
p=0.7l0.62.8% of predicted values classified correctly. Adjusted for ail 
variables in the model. Disrete variable 
^Statistically significant 

point increase in MCS-12 score and an estimated 4% for each additional I-point increase 

in PCS-12 score. These findings supported the proposition that persons with poorer 

mental and/or physical health may be more willing to utilize herbal remedies and 

pharmaceuticals concomitantly as they may have run out or were running out of 

treatment options. 

While herb-pharmaceutical concomitant use appeared to be more prevalent in 

persons with lower perceived health status, other sociodemographic groups were found 

with significant differences in prevalences of use as well. Age (adjusted OR = 1.02) was 

found to be independently associated with concomitant use. This finding suggested that. 
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for example, for female, Hispanic, White respondents with MCS-12 and PCS-12 scores 

of 50.00, the odds in favor of concomitant use increased an estimated 2% for each 

additional l-year increase in age. Use of pharmaceuticals increases with age (Furu et al., 

1997). While older persons were found to be no more likely to use herbal remedies, their 

increased use of pharmaceuticals may have put them at greater risk for concomitant use. 

Findings from this investigation supported this proposition and indicated that 

concomitant use increased with age. 

In addition, findings from this investigation indicated concomitant users were 

0.26 times less likely to report a non-White than "White" race/ethnicity group when 

keeping other factors in the model constant. A report that Asians and other minorities 

who recently had immigrated to the U.S. were still relying on traditional herbal remedies 

yet had access to conventional healthcare (i.e.. pharmaceuticals) suggested that 

concomitant users may more likely be Asians rather than from other race/ethnic groups 

(Hung et al., 1997). Findings from this investigation can not support this proposition 

since no Asians/Pacific [slanders reported concomitant use. Furthermore, Whites 

reported, by far, the highest prevalence of concomitant use (50.7%). Whites are more 

likely to be covered by health insurance than Blacks (Champney and Hayes. 2000) and 

potentially have greater access to pharmacy benefits: thus, greater access to 

pharmaceuticals by Whites may have put them at higher risk for concomitant use. 

There were no significant associations found between gender or Hispanic/Latino 

ethnicity and concomitant use in this investigation when adjusting for other factors in the 

model. Tests of association between gender and Hispanic/Latino ethnicity and 
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concomitant use have not been reported in the literature. While Yoon and Home (2000) 

reported that all women in their study were using herbal remedies and pharmaceuticals 

concomitantly, their sample frame was small/regional (i.e., it was probably not 

representative of the entire U.S. population) and they only sur\'eyed females 65 years of 

age and older. This investigation found that herbal remedy users were no more likely to 

be female than male, thus neither gender would have had an increased opportunity for 

using herbal remedies and pharmaceuticals concomitantly. Findings from this 

investigation suggest that concomitant use was prevalent among men and women. 

Similarly, while it has been reported that recent immigrants to the U.S.. a substantial 

proportion of whom are Hispanic/Latino, may still rely on traditional herbal remedies yet 

have access to conventional healthcare (i.e., at risk of concomitant use) (Burg et al.. 

1998), the evidence was not from a nationally representative sample and may have 

reflected regional characteristics of the sample. Conversely, this investigation found that 

there was no independent association between concomitant use and Hispanic/Latino 

ethnicity. Findings from this investigation suggested that concomitant use was prevalent 

among Hispanics/Latinos and non-Hispanics/Latinos. 

Vn. REASONS FOR USING OR NOT USING HERBAL REMEDIES 

Reasons for Using Herbal Remedies 

This investigation asked herbal remedy users about their primary reason for using 

herbs and, to further describe their motives, the main factor that led them to use herbal 

remedies originally. The most common reason herbal remedy users reported for using 
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herbal remedies was to maintain health/prevent disease (i.e., health maintenance) (45.5%) 

(Table 4.11). Reports in the literature on the reasons for using herbal remedies vary (see 

Table 2.4). This finding was supported by reports from Brown and Marcy (1991), Elder 

and colleagues (1997), Johnson and colleagues (2000), Yoon and Home (2000), and 

Prevention magazine (Johnston, 2000) who all reported that the most common reason for 

herbal remedy use was health maintenance. Conner and colleagues (2001) examined the 

beliefs underlying dietary supplement (e.g., herbal remedies) use in women in the United 

Kingdom. These researchers reported that supplement users perceived supplement use as 

an insurance against possible ill health. These researchers suggested that women who 

perceived themselves susceptible to illness practice disease avoidance health behaviors 

(e.g., herbal remedy use). While this investigation did not ask 

Table 4. II. Primary reason for using herbal remedies 
(n=255). 

Reason Percent 

To maintain health or prevent disease 45.5 

To improve quality of life 15.4 

To treat a disease or health condition 13.1 

To increase energy 12.6 

To reduce stress 6.5 

To relieve the side effects of other medications 2.0 

All of the above 1.2 

Some other reason 3.8 
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herbal remedy users about their perception of susceptibility to illness, the findings 

supported the proposition that herbal remedy users (i.e., dietary supplement users) 

practiced disease avoidance health behaviors. 

These findings provided an indication why there were no significant differences 

in the health status scores of herbal remedy users and non-users in this investigation. For 

example, if herbal remedies were being used to avoid disease, it was plausible that a 

substantial number of herbal remedy users were not ill and, thus, their health status scores 

would reflect a population that did not perceive being unwell (i.e., they were not different 

from non-users). In addition, relatively few respondents reported using herbal remedies 

to improve quality of life (15.2%), again supporting the finding that herbal remedy users 

did not have decreased self-reported health status. 

Somewhat surprising was the finding that treatment of a disease or health 

condition (13.1%) was a far less common response than health maintenance, since Hung 

and colleagues (1996) and Bennett and Brown (2000) reported that the herbal remedy 

users in their samples were most inclined to use herbal remedies to treat a disease. Using 

herbal remedies to treat a disease or health condition was reported more commonly by 

concomitant users (17.8%) than non-concomitant users (9.4%) (p = 0.04). This 

suggested that concomitant users had more diseases/health conditions that required 

treatment than non-concomitant users. This may have accounted for why concomitant 

users were found to be more likely to have lower health status scores. 

The most conunonly reported health conditions or diseases that herbal remedies 

were used to treat are shown in Table 4.12. Since relatively few herbal remedy users 
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(13.1%) reported using them to treat a health condition or disease, the majority of 

conditions or diseases being treated had only one respondent reporting it. All but two 

(i.e.. soft tissue injury and hernia) of 

Table 4.12. Health conditions or diseases herbal 
remedies reported to be used to treat. 

Condition or Disease Frequency 

Arthritis 9 

Respiratory Disease 3 

Blood Pressure Control 1 

Cancer I 

Cholesterol Control 1 

Depression/Anxiety 1 

Hernia I 

Osteoporosis 1 

Prostate Disease I 

Soft Tissue Injury 1 

Thyroid Indications 1 

the diseases or conditions that were reported are chronic in nature. The most commonly 

reported disease or condition was arthritis, which was reported by 43.0% of those herbal 

remedy users who responded to this item. Arthritis was reported by Yoon and Home 

(2001), Prevention magazine (Johnston, 2000), Planta and colleagues (2000), and 

Johnston and colleagues (2000) as one of the top five diseases or conditions for which 

herbal remedies were used by respondents in their investigations. Somewhat surprising 

was the finding that only one respondent reported herbal remedies being used to treat 
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depression-related conditions since 14 respondents reported using St. John's wort 

regularly (including the one who reported using it to treat depression/anxiety). 

Both Prevention magazine (Johnston. 2000) and Johnson and colleagues (2(XK)) 

found that herbal remedy users commonly reported talcing herbal remedies to enhance 

energy. This investigation found that this reason was somewhat popular among herbal 

remedy users (12.6%). Of the herbal remedy users who reported they were motivated to 

use herbal remedies to enhance energy. 34.3% were identified as users of central nervous 

system stimulating herbs (e.g., ginseng, ma huang). 

Table 4.13. Main factor that led to the original use of herbal remedies (n=244). 

Main Factor Percent 

Recommendation by family, friends, or co-workers 41.8 

Advertisement or news item 14.8 

Recommendation by a physician or other conventional healthcare professional 11.2 

To gain more control over personal healthcare 10.6 

Dissatisfaction with conventional healthcare 7.1 

Use is consistent with my culture, values, or beliefs 6.6 

Information from books 2.2 

Experimentation 1.4 

Some other reason 4.3 

The most coimnon factor that led herbal remedy users to use an herbal remedy 

originally was a recommendation by family, friends, or co-workers (41.8%) (Table 4.13). 

Schar and Messerli-Rohrbach (1999) concluded that the reason to use CAM therapy was 

a very complex behavior that could not easily be influenced even by the addition of free 
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insurance. Family, friends, or co-workers who are herbal remedy users were likely in 

positions of trust and their recommendation/information was valued/respected. This 

encouragement may have more easily influenced herbal remedy use than other factors. 

Conner and colleagues (2001) reported that the media, including advertising, 

books, and news items, were powerful influences on a woman's decision to use 

supplements. This investigation found that roughly one in six (16.8%) herbal remedy 

users reported that advertisements, books, or news items were a main factor in their 

decision to use herbal remedies. Male and female respondents reported these factors with 

equivalent frequencies. This finding indicated that contrary to the fmdings by Conner 

and colleagues (2001) the media, in general, was not a particularly powerful influence on 

the reason to use herbal remedies. 

Borkan and colleagues (1994) reported that more than 60 percent of physicians 

from a wide range of specialties recommended alternative therapies to their patients at 

least once. The findings from this investigation supported this fmding and suggested that 

conventional healthcare professionals were routinely recommending herbal remedies to 

their patients. While this may have indicated an attempt by conventional healthcare 

professionals to guide their patients' healthcare practices or integrate conventional with 

alternative therapies, Planta and colleagues (2000) found that less than 50% of the 

physicians in their survey could identify the adverse effects of three commonly used 

herbal remedies. This suggested that the majority of conventional healthcare 

professionals were not qualified to properly counsel patients on herbal remedy use. 

Adequate knowledge of the safety, efficacy, and potential interactions of herbal remedies 
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should be a prerequisite for any healthcare professional who recommends herbal 

remedies to his/her patients. To highlight the importance of this observation, further 

analysis of this investigation found that concomitant users (14.5%) were more likely to 

report that a recommendation from a conventional healthcare professional was the main 

factor that led to their herbal remedy use than non-concomitant users (7.2%) (p = 0.05). 

Astin (1998) tested three hypotheses on the reason for use of CAM therapy: (1) 

dissatisfaction with conventional healthcare therapy, (2) desire to gain control over 

healthcare decisions, and (3) philosophical congruence (e.g., consistence with a 

consumer's culture, values, or beliefs). He found that neither dissatisfaction with 

conventional healthcare nor desire to gain control over healthcare was associated with 

CAM use but rather consistence with a consumer's culture, values, or beliefs. This 

investigation's findings are somewhat in agreement with Astin's (1998); however. 

cultural congruence was not found to be a popular factor related to original use of herbal 

remedies (6.6%). This may have been reflective of the ubiquitous nature of herbal 

remedy use in the U.S. across all segments of society. The broad definition of CAM used 

by Astin (1998) allowed for respondents who used "marginal" CAMs (e.g., shamanism, 

sweat lodges) that may be more related to cultural or value beliefs to be combined with 

the more mainstream CAM (e.g., herbal remedy) users, thus influencing his analysis. 

Reasons for Not Using Herbal Remedies 

There was little information in the available literature as to why adult Americans 

do not use herbal remedies. The primary reasons respondents reported for not using an 

herbal remedy are shown in Table 4.14. The two most common responses, by far, were 
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not having any health problems requiring use of herbal remedies (43.6%) and a lack of 

familiarity with herbal remedies (32.7%). With greater than 75% of herbal remedy non-

users indicating that they hadn't ruled out using herbal remedies in the future, this finding 

suggests that the trend toward increased acceptance/use of herbal remedies in the U.S. 

(Kessler et al., 2001) will continue. 

Table 4.14. Primary reason for nof using herbal remedies (n=l219). 

Reason Percent 

I do not have any health problems that require their use 43.6 

I am not familiar enough with them 32.7 

I have no interest in using them 4.4 

They are not effective 3.9 

My personal healthcare provider recommends against use 3.2 

I have no health insurance coverage for herbal remedies 2.8 

They are too expensive 2.7 

1 am satisfied with conventional medications 1.3 

I had a prior bad experience with them I . I  

I prefer not to use any type medications 1.0 

They are unregulated/unsafe 0.6 

I do not believe in them 0.7 

They will worsen my health 0.7 

I am unable to get to a store to purchase them 0.2 

Some other reason 0.9 

Herbal remedy non-users did not appear to be as concerned with the cost, safety, 

efficacy, or toxicity of herbal remedies as a reason not to use them. Furthermore, while 

Elder and colleagues (1997) found that the most common reason patients reported for not 

using CAM therapies was a lack of interest (54%), this investigation did not find that to 
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be the case (4.4%). This dissimilarity may have been reflective of the small, regional 

sampling frame on which Elder and colleagues (1997) performed their analysis. 

VIII. FINANCIAL CONSIDERATIONS REGARDING HERBAL REMEDY USE 

Insurance Coverage 

Reported prevalences of health insurance coverage found in this investigation are 

shown in Table 4.15. An overall prevalence of health insurance that covers some or all of 

the cost of herbal remedies was found to be 20.3%. Eisenberg and colleagues (1993) 

found that approximately 12% of respondents had health insurance that covered some or 

all of the cost of 

Table 4.15. Prevalences of health insurance coverage among herbal remedy users and 
non-users and herb-pharmaceutical concomitant users and non-concomitant users. 

Item Overall Prevalence Within-Group 
(%) Prevalence (%) 

Health Insurance Coverage for Herbs 20.3 

Non-users (n=700) 24.0 
Herbal remedy users (n=226) 8.8 

Concomitant users (n=l05) 6.7 
Non-concomitant users (n=121) 10.7 

Possess a Co-pay" (n=20) 35.0 

Co-pay amount'' (n=7) 
S5 to $ 10 21.5 
$11 toS20 8.7 
Greater than $20 36.3 

^ Among herbal remedy users who have health insurance coverage for herbs, " Percents 
do not equal 100 due to missing data 

herbal therapist visits. Eisenberg and colleagues (1998) reported that 19.8% of 

respondents who had visited an herbal therapist had health insurance that covered some 
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or ail of the cost of the visit(s). Moreover. Pelletier and colleagues (1999) found that 

approximately 22% of the healthcare insurers they contacted offered health insurance that 

covers some or all of the cost of herbal remedies. While these findings appeared to 

support the fmding from this investigation, this investigation's results may not be 

reliable. 

A total of 574 subjects, 43% of non-users and 13% of users, did not respond to the 

insurance item. CSRA's pilot testing of the survey instrument and Info-Zero-Un CATI 

system appeared to have failed to identify an insufficient response rate for this item. It 

may have been that non-users were not fully aware of their insurance benefits as they 

related to herbal remedies since they did not utilize such benefits. A more reliable 

assessment of the national prevalence may have been that reported by herbal remedy 

users (8.8%), since these respondents may have been more savvy regarding their 

insurance benefits related to herbal remedies. If the results from non-users were reliable 

and the demand for healthcare is price elastic, the 24% of non-users reporting at least 

some insurance coverage suggests there will be an increase in the utilization of herbal 

remedies (by the insured non-users). However, if the reason to use herbal remedies is a 

very complex behavior that can not easily be influenced by the presence of insurance 

(Schar and Messerli-Rohrbach, 1999), insured non-users might still not begin to use 

herbal remedies. 

There was no association found between concomitant use and possession of 

health insurance that covers some or all of the cost of herbal remedies (Table 4.15). 

While it appeared plausible that having health insurance may make a person more likely 
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to obtain the insurance benefit, the findings from this investigation did not support this 

proposition. Thirty-five percent of herbal remedy users with health insurance that covers 

some or all of the cost of herbal remedies reported they had a co-payment. There was no 

evidence available in the literature with which to compare this finding. For those herbal 

remedy users who had a co-payment for the costs of herbal remedies, the most commonly 

reported (36.3%) amount was greater than $20. This finding suggested that insurers did 

not overly subsidize the costs of herbal remedies since herbal remedies are, generally, 

inexpensive (Ashcroft and Po, 1999). There was no evidence available in the literature 

with which to compare this finding. 

Out-of-Pocket Expenditures 

Estimated out-of-pocket expenditures for herbal remedies as a proportion of 

annual household income are shown in Table 4.16. The mean percent of annual 

household income spent on herbal remedies by herbal remedy users was 1.5%. 

Expenditures ranged from 0.2% to 6.7% of annual household income. A substantial 

proportion (25.1%) of herbal remedy users was found to have spent 2% to 6.7% of their 

annual household income on herbal remedies. Interestingly, herbal remedy users who 

reported spending I % or more of their annual household income on herbal remedies were 

more likely to report household incomes less than 525,000 (94.6%) than herbal remedy 

users who had annual household incomes of 525,000 or more (41.1%) (p < 0.(X)05). This 

supported the finding that herbal remedy use was not independently associated with 

income. 
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Table 4.16. Estimated out-of-pocket expenditures for herbal remedies as a proportion of 
annual household income. 

Mean (SD) 
Percent of 
Income 

Ranges of Expenditures per Annual 
Household Income 

0.2% to 1 % I % to 2% 2% to 6.1% 

Herbal Remedy Users (n=l57) 1.5(1.4) 43.4 31.5 25.1 

Yearly out-of-pocket expenditures for herbal remedies extrapolated to the adult 

U.S. population are shown in Table 4.17. The majority of herbal remedy users spent less 

than S240 per year out-of-pocket. There were no significant differences in the 

proportions of expenditure ranges between concomitant users and non-concomitant users. 

The average herbal remedy user in this investigation was estimated to have spent from 

approximately S230 to $455 per year out-of-pocket on herbal remedies. Extrapolating 

the weighted expenditures to the adult population. Americans were estimated to have 

spent between $7.9 and $15.7 billion per year out-of-pocket on herbal remedies. While 

this finding indicated that a sizeable amount was spent on herbal remedies, it was 

substantially less than the approximately $141 billion that The National Asscociation of 

Chain Drug Stores (2001) estimated the market for all pharmaceutical products (i.e., 

prescription and OTC drugs) was in 2000. Nevertheless, it appeared that consumers were 

willing to spend sizeable amounts out-of-pocket for largely unproven preventive 

agents/therapies, which suggested that the demand for these products would continue 

despite minimal insurance coverage. 
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Table 4.17. Yearly out-of-pocket expenditures for herbal remedies (n=240). 

Yearly Expenditure Herbal Herb-Pharmaceutical Weighted Extrapolation to 
Range Remedy Concomitant (%) Adult U.S. Population" 

Users (%) ($ million) 

User Non- Low High 
User Range Range 

$1  -S I19  28.2 31.2 26.7 9.29 1.105.07 
S120-S239 22.9 28.4 18.3 888.25 1.769.11 
S240 - S599 30.4 26.6 33.6 2,357.91 5.884.95 
S600-SI199 11.7 10.1 13.0 2,261.01 4.518.25 
>21200 6.3 3.7 8.4" 2.422.51 2.422.51 

7.938.98 15.699.90 
Based on an estimated 34.5 million regular herbal remedy users. Chi-square test of 

differences in proportions between concomitant users and non-concomitant users p>0.05 

Eisenberg and colleagues (1998) estimated that Americans spent S5.1 billion on 

herbal remedies in 1997. while Prevention magazine (Johnston. 2000) estimated that 

Americans spent S2.6 billion on herbal remedies in 1999. The Hartman Group (2000) 

estimated that from June 1998 through May 1999 approximately $3.5 billion was spent 

on the top 15 brands of herbal remedies in the U.S. The expenditures for herbal remedies 

that were estimated in this investigation appeared higher than these estimates. This may 

have been reflective of an increase in the demand for herbal remedies since the other 

investigations were performed in previous years. In addition. The Hartman Group's 

(2000) finding was based only on the top 15 brands of herbal remedies and these figures 

may have underestimated the actual amount spent as consumers may have acquired 

herbal remedies from less popular manufacturers, homegrowers/farmers, personal 

importation, mail order houses, or herbalists. Furthermore, as Eisenberg and colleagues 

(1998) and Prevention magazine (Johnston, 2000) surveyed respondents on herbal 
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remedy use within the context of a myriad of questions regarding CAM use/expenditures, 

their respondents may not have been as focused on their herbal remedy expenditures as 

the respondents to this investigation. 

There were no differences found in the mean percent of household income spent 

annually out-of-pocket on herbal remedies between concomitant users and non-

concomitant users (Table 4.16). This finding indicated that concomitant users were not 

spending less out-of-pocket on herbal remedies in order to balance spending on 

pharmaceuticals and supported the finding that concomitant use was not associated with 

household income. There was no available literature with which to compare these 

findings. 

Other investigators have reported varying amounts of mean out-of-pocket 

expenditures per herb/supplement use per year. Eliason and colleagues (1996) estimated 

that the mean out-of-pocket expenditure on dietary supplements was $79 per supplement 

user per year in their investigation. Johnson and colleagues (2000) estimated that the 

mean out-of-pocket expenditure for herbal remedies was $360 per herbal remedy user per 

year. Eisenberg and colleagues (1998) estimated the mean out-of-pocket payment for 

herbal remedies in 1997 was approximately $213 per herbal remedy user per year. While 

the estimate of mean annual out-of-pocket expenditures from Eliason and colleagues 

(1996) appeared lower than that found in this investigation (perhaps due to the smaller, 

regional sampling frame), other investigators (i.e., Eisenberg et al., 1998; Johnson et al., 

2000) reported similar mean estimates as estimated in this investigation 
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IX. SATISFACTION WITH HERBAL REMEDIES 

The mean levels of agreement with a statement regarding herbal remedies' impact 

on health are shown in Table 4.18. On average, herbal remedy users agreed that the 

herbal remedy products that they were utilizing had had a p>ositive effect on their 

health/well- being (p < 0.0005). This fmding indicated that herbal remedy users were 

satisfied with the herbal remedy products they were utilizing for health/well-being. The 

finding from this investigation supported findings from Bennett and Brown (2000), Yoon 

and Home (2000), Klepser and colleagues (2000), and Prevention magazine (Johnston, 

2(X)0) that indicated that respondents were satisfied with the impact herbal remedies had 

on their health/well-being. These fmdings suggested that 

Table 4.18. Herbal remedy users' level of agreement with statement regarding herbal 
remedies* impact on health (on a scale of I = strongly agree, 2 = agree. 3 = neutral. 4 = 
disagree, and 5 = strongly disagree). 

Statement Overall" Herb-Pharmaceutical 
[mean (SD)] Concomitant'' 

[mean (SD)) 

User Non-User 
The herbal remedies I am taking have 
definitely had a positive impact on my health 1.65(0.86)* 1.65(0.79) 1.65(0.91) 
and/or well-being. (n=232) (n=l03) (n=l29) 

^ One-sample t test (Ho: no difference between a mean of neutral and observed mean). 
^ Independent samples t test 
*p<0.(X)05 

utility was gained when consumers utilized (i.e., purchased and consumed) herbal 

remedies for their health/well-being since herbal remedy users perceived herbal remedies 

to be beneficial (i.e., benefits outweighed the risks). Furthermore, these findings 
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suggested that there was a good likelihood that consumers would continue to purchase 

these products (i.e., demand for these products would continue) since consumers were 

satisfied with them. 

There were no differences in the mean level of agreement regarding the positive 

impact herbal remedies had had on their health between concomitant users and non-

concomitant users. This fmding indicated that any perception of the benefits of herbal 

remedies was not confounded by the concomitant use of pharmaceuticals. This finding 

supported the finding from Fumham and Kirkcaldy's (1996) national survey of German 

adults that complementary medicine users had a deep-seated belief in the effectiveness of 

complementary medicine. 

X. PERCEPTIONS OF PUBLIC POLICY REGARDING HERBAL REMEDIES 

Regulation and Standards 

Respondents' perceptions of public policy statements regarding herbal remedies 

are shown in Table 4.19. Overall, respondents agreed that herbal remedies needed to 

meet standards to ensure quality (p < O.OOOS) and that the government should get more 

involved in regulating herbal remedies (p < 0.0005). These findings indicated that 

consumers believed that the government (e.g., FDA) should regulate herbal remedies 

more closely and the govenmient or some independent agency (e.g., USP) should ensure 

the quality of the ingredients in herbal remedies. The findings from this investigation 

suggested that there was still considerable confusion regarding regulation of herbal 

remedies since the passage of the DSHEA. While the intent of Congress in passing the 



173 

Table 4.19. Level of agreement with public policy statements regarding herbal remedies (on 
a scale of I = strongly agree. 2 = agree, 3 = neutral. 4 = disagree, and 5 = strongly disagree). 

Statement Overall" 
[mean (SD)1 

Herbal Remedy'' 
[mean (SD)] 

User Non-User 

The government should get more involved in 
regulating herbal remedies to make sure they 2.0 (1.2)* 
are safe and do what they claim to do. (n=l 337) 

Herbal remedies should meet standards (such 
as USP Standards of Quality) to make sure 
they contain labeled ingredients in correct 1.5 (0.7)* 
amounts. (n=l4IO) 

I am satisfied with the quality and type of 
information available to me regarding the 2.8 (1.3)* 
appropriate use of herbal remedies. (n=l 179) 

2.3(1.5) 
(n=242) 

1.4(0.8) 
(n=252) 

2.4(1.4) 
(n=243) 

2.0(1.1)* 
(n=1095) 

1.5 (0.7) 
(n=n58)  

3.0(1.2)* 
(n=936) 

One-sample t test (Ho: no difference between neutral mean and observed mean). 
Independent samples t test 

* p<0.0005 

DSHEA was to allow consumer access to herbal products (Seller. 2001), findings from 

this investigation suggested that consumers desired more government regulation of herbal 

remedies. USP announced in late 2(X)1 the availability of its Dietary Supplement 

Verification Program (DSVP) (United States Pharmacopeia. 2(X)l). Under the DSVP. 

USP will perform (I) laboratory evaluation of product samples and regular monitoring, 

(2) evaluation/auditing of a manufacturer's quality systems, and (3) post-marketing 

product surveillance. Participation in this program was to be voluntary for 

manufacturers, but the findings from this investigation suggested that consumers might 

desire manufacturer participation to become mandatory in the future. 

The findings from this investigation were somewhat surprising since, with over 

two million letters in support of DSHEA sent to Congress, the DSHEA was a very 
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popular bill (Sollers. 2001). At that time, consumers appeared not to want the FDA or 

any government agency to regulate their ability to use "natural" substances. This 

suggested that there was a concerted effort by dietary supplement 

manufacturers/suppliers to influence Congress with a massive letter writing campaign in 

support of DSHEA. This may have provided supplied Congress with an incorrect view 

of what the general public actually desired. Furthermore, as voting Americans recently 

have elected a President and members of Congress who support decreased government 

regulation, it was somewhat surprising that consumers would want the government to 

have any more control over their healthcare choices. It may have been that consumers 

desired the government to fund more research into the safety, efficacy, and interactions 

without regulating them as closely as prescription pharmaceuticals. 

There were differences found between herbal remedy users' and non-users' 

perceptions of these public policy items. Herbal remedy non-users were more in 

agreement than users that the government should get more involved in the regulation of 

herbal remedies (p < 0.0005). Both groups were in equivalent agreement that herbal 

remedies needed to meet standards to ensure quality. It was not surprising to have found 

differences between these groups. Since herbal remedy users were in agreement that 

herbal remedies had positively impacted their health/well-being (Table 4.18), they would 

not necessarily have perceived a need for increased government regulation of products 

with which they were satisfied. That both groups had an equivalent level of agreement 

that herbal remedy ingredients need to be standardized indicated that herbal remedy users 

were just as concerned with the quality of the products they were consuming as non-
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users. This finding supported Beauregard's (2001) finding that there was a general 

concern by consumers with the ingredients of healthcare products and consumers desired 

to feel safe with their healthcare choices. 

Information 

Respondents' perceptions to a public policy statement regarding available 

information on herbal remedies are shown in Table 4.19. Overall, respondents agreed 

that the quality and type of information available on herbal remedies was satisfactory (p < 

0.0005). Although the statistical test was significant, the low level of agreement 

suggested that consumers in general were somewhat ambivalent over whether or not they 

were satisfied with the information available on herbal remedies. While Congress' 

purpose in passing the DSHEA was to provide to consumers truthful information about 

herbal products (Soller, 2001), consumers appeared to want better information available 

to them about herbal remedies. 

There were differences found between herbal remedy users' and non-users' 

perceptions of these public policy statements. Herbal remedy users were in greater 

agreement than non-users that they were sausfied with the quality and type of 

information available regarding herbal remedies (p < 0.0005). Montibrand (1993) 

reported that patients who had difficulty accessing and grasping conventional medical 

information found CAM information easier to retrieve and understand. The finding from 

this investigation suggested that since herbal remedy users were comfortable with the use 

of herbal remedies as medicinals, they were likely to have found enough information 

about herbal remedies to satisfy their need for knowledge of them. Furthermore, this 
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finding may have been reflective of an increased knowledge of herbal remedies by users 

and suggested that there was sufficient information available on the appropriate use of 

herbal remedies for those who had the ability to access and understand it. 

The primary sources of information on the appropriate use of herbal remedies 

reported by herbal remedy users are shown in Table 4.20. The most commonly reported 

primary sources of information were the media (27.2%) and family, friends, or co

workers (13.3%), while relatively 

Table 4.20. Primary sources of information on the appropriate use of 
herbal remedies (n=249). 

Source Percent 

TV. newspapers, magazines, or radio 27.2 

Family, friends, or co-workers 13.3 

The Internet 12.8 

Books 10.0 

Boxes/Labels/Packages 9.7 

Physician or other conventional healthcare professional 9.5 

Alternative medicine practitioner 6.1 

Health food or nutrition store employees 3.5 

Personal knowledge 3.3 

Multiple sources 2.1 

Advertisements 1.9 

Some other source 0.7 

few herbal remedy users used conventional healthcare (9.5%) or alternative medicine 

(6.1 %) professionals/practitioners as their primary information source. This may have 

been reflective of the use of herbal remedies by consumers as self-care (Ullman, 1999). 
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The findings from this investigation were similar to those of Johnson and colleagues 

(2000), Bennett and Brown (2000), Planta and colleagues (2000), and Yoon and Home 

(2001) who had found that the media and family, friends, or co-workers were the most 

common sources of information on herbal remedy use. 

The findings from this investigation suggested that consumers, for the most part, 

were not utilizing trained healthcare professionals for counseling on herbal remedy use 

and that they were making decisions based on information from sources that likely were 

not in possession of all the facts (DeSmet and D'Arcy, 1996). Whether this will be 

problematic in the long run is open for conjecture. Preferably, healthcare consumers 

would seek counseling from trained professionals along with performing their own 

research for information on their healthcare options and then make informed decisions. 

Why consumers were not using trained professionals for counseling was not easily 

discerned, since relatively few (7.1%) were using herbal remedies because they were 

dissatisfied with conventional healthcare professionals. Perhaps since the majority of 

users were first inspired to use herbal remedies by family, friends, co-workers or the 

media, were motivated not by disease treatment but rather disease prevention, and 

perceived herbal remedies to be generally safe, they did not perceive the necessity to 

consult with trained healthcare professionals (whether conventional or alternative 

healthcare professionals). 

Surprisingly, the Internet (12.8%) was the third most common source of 

information in this investigation. Pennbridge and colleagues (1999) found that 19% of 

the adult Califomians responding to their random telephone survey reported using the 
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Internet as a source of any type of healthcare information. The finding from this 

investigation suggested that the Internet is a somewhat common source of information on 

herbal remedies. It has been hypothesized that the Internet can help advance self-care 

and healthy behaviors and make available access to peer and emotional support for 

specific healthcare needs (Skinner et al., 1993). However, there may be problems with 

information from the Internet since the owners of the most popular CAM-based web sites 

were commercial, for-profit businesses that may have been seeking to promote specific 

products rather than to relay unbiased and balanced information (Elliott and Elliott. 

2000). Since few herbal remedy users reported using advertisements (1.9%) as their 

primary source of information, they may have been unaware of this potential conflict of 

interest. 

XI. HERBAL REMEDIES AND MANUFACTURERS 

Herbal Remedies 

The most commonly reported herbal remedies being used regularly are shown in 

Table 4.21. There were over 80 individual herbal remedies reported (Appendix E). 

Gingko biloba (18.3%), echinacea (16.3%), ginseng/Siberian ginseng (15.6%), St. John's 

wort (7.4%), and garlic (5.8%) were the top five herbal remedies reported. These were 

the top five herbal remedies used in the survey performed by Prevention magazine 

(Johnston, 2000), and were similar to the top five reported in the surveys by fGepser and 

colleagues (2000), Planta and colleagues (2000), and Bennett and Brown (2000). 

Furthermore, these were the top five herbal remedies sold in food, drug, and 
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Table 4.21. Herbal remedies reported being used regularly by two 
or more respondents. 

Herbal Remedy Number of 
Respondents 
Reporting 
Regular Use 

Percent 
of Herbal 
Remedy 
Users 
(n=252) 

Gingko biloba 47 18.3 
Echinacea 42 16.3 
Ginseng/Siberian Ginseng 40 15.6 
St. John's Wort 19 7.4 
Garlic 15 5.8 
Arnica 10 3.9 
Chamomile 10 3.9 
Green tea 8 3.1 
Soya 8 3.1 
Kava Kava 6 2.3 
Valerian 6 2.3 
Cannabis 5 1.9 
Cayenne Pepper 5 1.9 
DMSO/MSM 5 1.9 
Saw Palmetto 5 1.9 
Bilberry 4 1.6 
Evening Primrose 4 1.6 
Milk Thistle 4 1.6 
Mint 4 1.6 
Alfalfa 3 1.2 
Astragalus 3 1.2 
Chondroitin 3 1.2 
Dandelion 3 1.2 
Ginger/Ginger Root 3 1.2 
HerbaLife 3 1.2 
Metabolife 3 1.2 
Red Clover 3 1.2 
Aloe 2 0.8 
Cat's Claw 2 0.8 
Cohosh 2 0.8 
Gotu Kola 2 0.8 
Grape seed 2 0.8 
Hawthorne 2 0.8 
Lavender 2 0.8 
Licorice 2 0.8 
Melatonin 2 0.8 
Oregano oil 2 0.8 
Yellow dock 2 0.8 
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mass merchandise outlets from January 1, 2000 through December 31, 2000 (The Tan 

Sheet, 2001) (Table 2.2). This investigation's results supported the earlier fmdings and 

indicated that these herbal remedies continued to be used widely. 

These five herbal remedies have not been shown to have detrimental health effects when 

taken sensibly. Gingko biloba has a low risk of side effects, but mild headache or upset 

stomach is possible (GNC. 2000). Ginkgo might increase the risk of bleeding, especially 

if taken with blood thinners (Brinker, 1998). Echinacea is essentially nontoxic when 

taken orally (GNC, 2000). People should not take echinacea if they have an autoimmune 

illness; however, the concern about echinacea use for those with autoimmune illness was 

not based on clinical research. Used in the recommended amounts, ginseng is generally 

safe (GNC, 2(X)0). In rare instances, it might cause over-stimulation and, possibly, 

insomnia. Recent medical case reports and pharmacological studies suggested that St. 

John's wort extracts might reduce blood levels of some drugs (GNC. 2000). Many 

experts felt this was due to St. John's wort interaction with enzymes (i.e.. cytochrome 

P450 enzymes) in the body responsible for normal metabolism of drugs (e.g., Piscitelli et 

al., 2000). However, this was only a theory and there have been pharmacological studies 

that found no effect of St. John's wort on these enzymes (Burstein and colleagues, 2000). 

Taken orally, garlic is safe; however, some individuals who are sensitive to it might 

experience heartburn and flatulence (GNC, 2000). Because of garlic's anti-clotting 

properties, it was recommended that persons taking anticoagulant drugs should check 

with their doctor before taking garlic (Brinker, 1998). 
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Of all the herbal remedies reported by two or more respondents, relatively few 

had the potential for serious harm. Possibly the most deleterious ones reported were 

DMSO/MSM, cannabis, and licorice. DMSO bought off the shelf might not be pure, and 

impure products can cause dangerous side effects such as kidney, liver, and/or vision 

problems (GNC, 2000). DMSO can cause drowsiness, headache, dizziness, nausea, 

vomiting, diarrhea and constipation and p>otentially worsen asthma and cardiac conditions 

(Brinker. 1998). Cannabis has an immunosuppressive effect that acts on macrophage 

cells in the liver by reducing their activity (Brinker, 1998). This is temporary; however, 

long term studies of this effect have not been performed. In addition, cannabis 

metabolites in the lungs may affect the immune system of the lungs and the effects of 

smoking itself are probably worse than the effects of the other components. Licorice 

products contain glycyrrhizin, which can increase blood pressure and cause water 

retention (GNC, 2000). As a result of these possible side effects, long-term intake of 

high levels of licorice (i.e.. glycyrrhizin) was discouraged and should only be undertaken 

if prescribed by a qualified healthcare professional (Brinker, 1998). 

Manufacturers/B rands 

The manufacturers of two or more herbal remedy products that were reported 

being used are shown in Table 4.22. The most common manufacturers/brands were 

Rexall/Sundown (i.e, products for pharmacies) and General Nutrition Center/GNC (i.e., 

products for health food/nutrition stores). The most common manufacmrers/brands of 
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Table 4.22. Herbal remedy product 
manufacturers/brands with two or more reports of one of 
their products being used regularly. 

Manufacturer/Brand Number of Times a 
Manufacturer/B rand 
Was Reported 

Rexall/Sundown 17 
General Nutrition Center/GNC 14 
Wal-Mart/Spring Valley 12 
Celestial Seasonings 10 
Lipton 9 
Nature's Way 9 
Schiff 6 
Nature's Resource 5 
Twinlabs 5 
Vitamin World 5 
Nature's Sunshine 4 
NOW 4 
Puritan's Pride 4 
Agia 3 
Mannatech 3 
Natrol 3 
Shaklee 3 
Solaray 3 
Walgreens 3 
Bigelow 2 
Centrum 2 
Healths mart 2 

herbal remedy products sold in other food, drug, and mass merchandise outlets from mid-

1998 to mid-1999, other than private labels, were Rexall/Sundown. Wal-Mart/Spring 

Valley, NBTY/Puritan's Pride, and General Nutrition Center/GNC (The Hartman Group 

2000) (Table 2.1). The results of this investigation generally supported the earlier 

finding. However, this Hnding suggested that, based on the large number of 

manufactures/brands being used that are sold in health food/nutrition stores, a substantial 
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proportion of herbal remedy products were purchased at health food/nutrition stores not 

necessarily at other food, drug, or mass merchandise outlets. 

Xn. HYPOTHESIS TESTING 

In this section, the specific research hypotheses presented in Chapter 1 are 

restated and the conclusions based on the various tests of those hypotheses are 

summarized. Additional discussions of the findings are found in earlier sections of 

Chapter 4. 

Hypothesis I 

There is no association between self-reported health status and use of herbal 

remedies, after adjustment for sociodemographic characteristics related to herbal 

remedy use. 

This null hypothesis was not rejected. In the analysis of correlates of herbal 

remedy use. both the MCS-12 and PCS-12 scores (i.e., self-reported health status) were 

not significandy correlated with herbal remedy use. Furthermore, when the MCS-12 and 

PCS-12 scores were entered into the herbal remedy use logistic regression model and 

adjusted for gender, race/ethnicity, education level, annual household income, and 

urbanicity, no significant association was found between self-reported health status and 

herbal remedy use. 
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Hypothesis II 

There is no association between self-reported health status and the concomitant 

use of herbal remedies with pharmaceuticals (prescription and/or OTC) after adjustment 

for sociodemographic characteristics related to concomitant use. 

This null hypothesis was rejected. In the analysis of correlates of concomitant use, 

both the MCS-12 and PCS-12 scores (i.e.. self-reported health status) were found to be 

significantly correlated with concomitant use. Furthermore, when the MCS-12 and PCS-

12 scores were entered into the concomitant use logistic regression model and adjusted 

for gender. Hispanic/Latino background, race/ethnicity, and age. a significant 

independent association was found between self-reponed health status and herb-

pharmaceutical concomitant use. 
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Chapter 5 

CONCLUSIONS AND RECOMMENDATIONS 

This investigation examined herbal remedy use and herb-pharmaceutical 

concomitant use in a nationally representative sample of adult Americans. Descriptive 

and statistical analyses were performed to address each of the objectives and hypotheses 

that were presented in Chapter 1. Conclusions based on these analyses and 

recommendations for future research will be summarized in this section. 

I. CONCLUSIONS 

Obiective 1 

Estimate the national prevalence of regular herbal remedy use and the 

concomitant use of herbal remedies with prescription and/or over-the-counter 

pharmaceuticals. 

The prevalence of regular herbal remedy use was estimated to have been 

1,710/10.000 (i.e.. 17.1%). This finding suggested that there was wide acceptance of 

herbal remedies in the U.S. and indicated a possible increase in the number of herbal 

remedy users since 1997. The prevalence of herb-pharmaceutical concomitant use was 

estimated to have been 785/10.000 (i.e., 7.85%). This finding suggested that a substantial 

number of Americans were at risk for herb-pharmaceutical interactions. 

Obiective 2 



186 

Assess the relationships between self-reported health status and use of herbal 

remedies and concomitant use of herbal remedies and prescription and/or over-the-

counter pharmaceuticals. 

The results suggested that the relationship between health status and herbal 

remedy use was tenuous and lower health status was not a prerequisite for herbal remedy 

use. In addition, the results suggested that there was a relationship between mental and 

physical health status and concomitant use; concomitant users of herbal remedies and 

pharmaceuticals perceived their health to be lower than non-concomitant users. 

Objective 3 

Identify consumer factors associated with regular herbal remedy use and the 

concomitant use of herbal remedies with prescription and/or over-the-counter 

pharmaceuticals. 

The results suggested that herbal remedy use was not conHned to a narrow 

segment of U.S. society but higher with an education above high school and among 

Whites and persons residing in suburban areas. These results suggested that concomitant 

use was widespread in the U.S. among herbal remedy users, concomitant users perceived 

their health to be lower than non-concomitant users and concomitant use was higher with 

age and among Whites. 

Objective 4 

Describe primary reasons for using or not using herbal remedies, factors that led 

consumers to originally use herbal remedies, and primary sources of information on the 

appropriate use of herbal remedies. 
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Respondents were found to be using herbal remedies to avoid disease, which 

suggests that a substantial number of herbal remedy users were not ill with chronic health 

conditions. With greater than 75% of herbal remedy non-users indicating that they had 

not ruled out using herbal remedies in the future, this finding suggested that there will be 

increased acceptance/use of herbal remedies in the U.S in the future. The results 

suggested that family, friends, or co-workers were able to encourage use of herbal 

remedies more readily than other factors (e.g., dissatisfaction with conventional 

healthcare). The finding that few herbal remedy users used conventional healthcare or 

alternative medicine professionals as their primary information source suggested that 

herbal remedy users felt safe using herbal remedies with the information they obtained 

from their own research. 

Objective 5 

Identify levels of health insurance coverage for users of herbal remedies and 

assess the amount of out-of-pocket costs as a proportion of household income. 

[f the demand for healtlicare is price elastic, the results suggested that there would 

be an increase in the utilization of herbal remedies since a fair proportion of herbal 

remedy non-users reported possessing health insurance that covers some or all of the 

costs of herbal remedies. The results suggested that consumers were willing to spend 

sizeable amounts out-of-pocket for largely unproven preventive agents/therapies and the 

demand for these products would continue despite limited insurance coverage. 
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Objective 6 

Assess the perceived impact of the herbal remedies on users' health and/or well-

being. 

The results indicated that herbal remedy users were satisfied with the 

effectiveness of the herbal remedies that they were using and their perceptions of the 

benefits of herbal remedies were not confounded by the concomitant use of 

pharmaceuticals. These fmdings suggested that consumers used herbal remedies because 

they had a belief in the effectiveness of them and, thus, the demand for herbal remedies 

will continue. 

Objective 7 

Assess consumers' attitudes toward (I) increased government regulation of the 

safety and efficacy of herbal remedies, (2) requiring herbal remedies to meet ingredient 

quality (i.e., USP standards). 

The results suggested that consumers believed that the government does not 

regulate herbal remedies as closely as they should and the government or some 

independent agency (e.g., USP) must ensure the quality of the ingredients in herbal 

remedies. The results suggested that consumers overall want more government 

regulation of herbal remedies but herbal remedy users are not as amenable to this 

proposition as non-users. However, the results suggested that herbal remedy users were 

just as concerned with the quality of the products they were consuming as non-users. 



189 

Objective 8 

Assess consumers' satisfaction with the quality and type of information available 

regarding the appropriate use of herbal remedies. 

The results suggested that consumers overall were somewhat ambivalent over 

whether or not they were satisfied with the information available on herbal remedies and 

there is a role for public health professionals to provide such information. However, 

herbal remedy users were more likely than non-users to agree that they were satisfied 

with the information available on herbal remedies. This finding may have been reflective 

of an increased knowledge of herbal remedies by users and suggested that there was 

sufficient information available on the appropriate use of herbal remedies for those who 

had the ability to access and understand such information. 

n. RECOMMENDATIONS 

Future Research 

Important limitations of this investigation include the cross-sectional nature of the 

study design and constraints of the sample size to provide more precise prevalence 

estimates for the sociodemographic groups. Future investigations should consider a 

longitudinal study design that would collect data in multiple waves utilizing a nationally 

representative panel of respondents. This study design would allow for estimations of 

the incidence (and prevalence) of initiation and termination of regular herbal remedy use 

would allow provide a more rigorous assessment of the increase or decrease of demand 

for herbal remedy products. In addition, over sampling of sub-populations for adequate 
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power to delect meaningful differences can be performed. Consideration should also be 

given to controlling for the length of use since long term use would ponend continued 

demand. 

A longitudinal study design would also allow for an evaluation of causal 

relationships between herbal remedy use or herb-pharmaceutical concomitant use and 

physical and mental health status. In addition, a longitudinal study design would allow 

for a more thorough assessment of the association between herbal remedy use and 

educational attainment (i.e.. as persons attain an education beyond high school/GED are 

they initiating herbal remedy use?) and between age and concomitant use (i.e., as herbal 

remedy users age do they initiate concomitant use of herbal remedies and 

pharmaceuticals). 

The dissimilarities between the weighted respondent sample and sampling frame 

(i.e., adult Americans) with regards to educational attainment and annual household 

income may limit the external validity of the study. These dissimilarities may have been 

the result of differential probabilities of selection among subgroups and differential 

nonresponse among subgroups. In this investigation, telephone survey data provided the 

only pragmatic means of collecting the population-based information required within the 

time and monetary limits prearranged with the funding agency. Future research should 

consider alternatives such as random selection with in-home interviewing/surveying, 

which might provide a sample less dissimilar to the sampling frame than a sample 

provided by RDD telephone surveying since households without telephones could be 

included. 
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While the multivariate regression modeling identified factors associated with 

herbal remedy use, the hypothesized association between health status and herbal remedy 

use was not supported by the data. This finding may have been related to the use of the 

SF-12 as a measurement of health status since the SF-12 does not completely reproduce 

the scales of the SF-36 (Ware et al. 1995). Future research should consider using the SF-

36 as a more sensitive measure of health status. In addition, while the multivariate 

regression modeling of herbal remedy use classified respondents with considerable 

precision, future research should consider the measurement and inclusion of other factors 

(e.g., marital status, perceived susceptibility to illness) in the analysis to increase the 

classification ability of the model. Likewise, while the multivariate regression modeling 

of herb-pharmaceutical concomitant use classified respondents with acceptable precision, 

future research should consider the measurement and inclusion of other factors (e.g.. 

health insurance possession, co-morbidities) in the analysis and/or a larger sampling of 

herbal remedy users to increase the classification ability of the model. 

Over 38% of the respondents did not answer the item concerning possession of 

health insurance that covers all or part of the costs of herbal remedies. Obviously, the 

reliability of the estimate of the prevalence of national coverage for such insurance is 

called into question with this low item response rate. Future research should consider 

how this research question is operationalized and allow respondents adequate time to 

examine their insurance policies for such coverage (e.g.. schedule call-backs, utilize in-

home interviewing). 
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The out-of-pocket expenditures for herbal remedies as a proportion of annual 

household income were estimated from categorical data (i.e., the value was created by 

multiplying the midpoint of the monthly amount spent by 12 and then dividing this 

amount by the midpoint of the range of reported range of annual household income). 

This provided estimates that were ballpark figures owing to the approximation of the 

actual values. Future research should consider querying respondents on exact amounts 

spent on herbal remedies per month and use of smaller ranges of annual household 

incomes (e.g., increments of S5,(XX) or S 10,(XX)). This would also allow for a more 

concise estimate of adult American's annual out-of-pocket expenditures for herbal 

remedies. 

Policy and Planning 

Based on the results of this investigation it appeared that herbal remedy use and 

herb-pharmaceutical use were prevalent across a variety of sociodemographic groups and 

users were generally satisfied with the positive impact herbal remedies had on their 

health and/or well-being. In addition, with greater than 75% of non-users indicating that 

they had not ruled out using herbal remedies in the future, these tlndings suggested a 

trend of continued acceptance of herbal remedies by consumers. Furthermore, the 

majority of herbal remedy users were not utilizing trained healthcare professionals for 

counseling on the appropriate use of herbal remedies, thus they were making healthcare 

decisions based on information from sources that likely were not in possession of all of 

the facts (DeSmet and D'Arcy, 1996). Since the majority of herbal products have not 

been tested with scientific rigor and, as such, little is known of their effects and 
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interactions, health policy makers should consider the ramifications of these health 

behaviors on the long-term health of the nation. 

Health policy makers should consider educational initiatives (e.g., public service 

announcements) which alert the estimated 34 million plus herbal remedy consumers to 

the potential disadvantages of untested healthcare products. Consumers should be 

advised to seek counseling on appropriate use of herbal remedies from trained healthcare 

professionals. To this end, conventional and alternative healthcare professionals should 

be educated in the efficacy, safety, and potential interactions of herbal remedies (e.g., 

through pre-licensing or continuing medical education requirements). Specific attention 

should be paid to educate the 15 million plus adult Americans who are concomitant users 

on the potential dangers of herb-pharmaceutical concomitant use. Healthcare 

professionals should inquire of their patients if they are regular users of herbal remedies 

to assess for potential interactions before prescribing any conventional or alternative 

therapies. As herb-pharmaceutical concomitant use was found to be independently 

associated with health status, it is imperative that persons who perceive their health to be 

less than optimal not believe that they have to resort to unproven therapies to use in 

conjunction with conventional therapies to regain their health. Healthcare professionals 

should be trained to identify patients at risk for concomitant use (e.g., older. White herbal 

remedy users with low self-reported health status) and counsel such patients on the risks 

of concomitant use. 

Based on the results of this investigation it appeared consumers believed that 

herbal remedies needed to meet standards to ensure the quality and quantity of the 
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ingredients of herbal remedy products. While USP's Dietary Supplement Verification 

Program (DSVP) (United States Pharmacopeia. 2001) was established as a voluntary 

program, health policy makers should consider initiating/promoting legislation that would 

require mandatory participation in this program for herbal remedy product manufacturers 

who wish to sell their products in the U.S. Under such a scenario, there would still be the 

opportunity for herbal remedy users to grow or wildcraft (i.e., gather) their own herbs, 

thus limiting government intrusion into personal healthcare practices. Similarly, the 

results of this investigation indicated that consumers believed the government should 

become more involved in the regulation of herbal remedies. At the very least, health 

policy makers should promote increased govemmental funding of research that assessed 

and tracked more thoroughly the safely, efficacy, and interactions of herbal remedies. 

While the regulation of herbal remedies as prescription pharmaceuticals has been 

advocated (e.g., Angell and Kassirer, 1998). this would be costly and unjustified due to 

the relative benign nature of the vast majority of herbal remedies identified in this 

investigation. Furthermore, as suggested by Ashcroft and Po (1999). herbal remedies 

would likely be found to be cost-effective, especially considering the evidence from this 

investigation whereby they are being used for health maintenance; to regulate them too 

closely might be counterproductive. 

In conclusion, this investigation was believed to be the first national survey 

dedicated to assessing (I) consumers perceptions, beliefs, and behaviors related to herbal 

remedy use and (2) herb-pharmaceutical concomitant use and identifying factors 

associated with these health behaviors. This investigation provided evidence that herbal 
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remedy use was independently associated with race/ethnicity, educational attainment, and 

urbanicity of adult Americans. Additionally, this investigation provided evidence that 

herb-pharmaceutical concomitant use was independently associated with self-reported 

health status, race/ethnicity, and age of herbal remedy users. Conventional healthcare 

professionals should consider these factors when prescribing pharmaceuticals to their 

patients. Overall, this investigation provided evidence that these health behaviors were 

prevalent across a variety of sociodemographic groups. Furthermore, the evidence 

indicated that consumers were willing to spend sizeable amounts out-of-pocket for 

largely unproven preventive agents/therapies, suggesting that the demand for these 

products would continue despite minimal insurance coverage. 
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APPENDIX A: ENGUSH LANGUAGE CATI SCRIPT 

OF THE RESEARCH SURVEY IINSTRUMENT 
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*LLINTROI M=I N=1 
[Hello, my name is and I am calling from the University of Connecticut for a 
University of Arizona research project. We are conducting a national survey of Americans about 
their healthcare practices. May I speak please with the person who is at least 18 years of age and 
has the next birthday.] 

*LLrNTR02 M=l N=l 
[(ONCE RESPONDENT IS ON THE LINE SAY: All of your answers will be anonymous. 
Your participation is voluntary and you can end the interview at anytime.)] 

*LLQ1 M=l N=l 
[Q1 In general, would you say your health is...(READ CHOICES 1-5)?] 
[Excellent] [01] 
[Very Good] [02] 
[Good] [03] 
[Fair] [04] 
[Poor] [05] 
[DK/REF] [99) 

*LLIQ2M=I N=l 
[IQ2 The following items are about activities you might do during a typical day. Does vour 
health now limit vou in these activities?] 

*LLQ2M=I N=l 
[Q2 Moderate activities, such as moving a table, pushing a vacuum cleaner, bowling, or playing 
golf (If yes. probe: Does it limit you a lot or a little?)] 
[Yes, a lot] [01] 
[Yes, a little] [02] 
[No] [03] 
[DK/REF] [99] 

*LLQ3 M=l N=l 
[Q3 Climbing several flights of stairs (If yes. probe: Does it limit you a lot or a little?)] 
[Yes, a lot] [01 ] 
[Yes, a little] [02] 
[No] [03] 
[DK/REF] [99] 

*LLIQ4M=I N=1 
[IQ4 During the past 4 weeks, have you had any of the following problems with your work or 
other regular daily activities as a result of vour phvsical health?1 

*LLQ4M=I N=1 
[Q4 Accomplished less than you would like] 
[Yes] [01] 
[No] [02] 
[DK/REF] [99] 
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*LLQ5 M=l N=I 
[Q5 Were limited in the kind of work or other activities] 

[Yes] [01] 
[No] [02] 
[DK^EF] [99] 
*LLIQ6M=I N=1 
[1Q6 During the past 4 weeks, have you had any of the following problems with your work or 
other regular daily activities as a result of anv emotional problems (such as feeling depressed or 
anxious)?] 

*LLQ6M=1 N=1 
[Q6 Accomplished less than you would like] 
[Yes] [01] 
[No] [02] 
[DK/REF] [99] 

*LLQ7 M=l N=l 
[Q7 Didn't do work or other activities as carefullv as usual] 
[Yes] [01] 
[No] [02] 
[DK/REF] [99] 

*LLQ8 M=l N=l 
[Q8 During the past 4 weeks, how much did pain interfere with your normal work (including both 
work outside the home and housework)? (READ CHOICES 1-5)] 
[Not at all] [01 ] 
(A little bit] [02] 
[Moderately] [03] 
[Quite a bit] [04] 
[Extremely] [05] 
[DK/REF] [99] 

*LLIQ9M=I N=l 
[IQ9 These questions are about how you feel and how things have been with you during the past 
four weeks. For each question, please give the one answer that comes closest to the way you 
have been feeling. How much of the time during the past four weeks: 

*LLQ9M=1 N=l 
[Q9 Have you felt calm and peacefiil? (READ CHOICES 1-6)] 
[All the time] [01] 
(Most of the time] [02] 
[A Good Bit of the Time] [03] 
[Some of the time] [04] 
[A little of the time] [05] 
[None of the time] [06] 
[DK^EF] [99] 
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*LLQ10M=1 N=l 
[QIO Did you have a lot of energy? (READ CHOICES 1-6)] 
[All the time] [01] 
[Most of the time] [02] 
[A Good Bit of the Time] [03] 
[Some of the time] [04] 
[A little of the time] [05] 
[None of the time] [06] 
[DK/REF] [99] 

*LLQ11 M=l N=1 
[Q11 Have you felt downhearted and blue? (READ CHOICES 1-6)] 
[All the time] [01 ] 
[Most of the time] [02] 
[A Good Bit of the Time] [03] 
[Some of the time] [04] 
[A little of the time] [05] 
[None of the time] [06] 
[DK/REFl [99] 

•LLQI2 M=l N=1 
[Q12 During the past 4 weeks, how much of the time has your physical health or emotional 
problems interfered with your social activities like visiting with friends, relatives, etc? (Read 
choices 1-5)] 
[All the time] [01] 
[Most of the lime] [02] 
[Some of the time] [03] 
[A little of the time] [04] 
[None of the time] [05] 
[DK/REFl [99] 

•LLQ13 M=1 N=l 
[QI3 Do you regularly use any herbal remedies or products that contain one or more medicinal 
herbs?] 
[Yes] [01]->Q 15 
[No] [02] 
[DK/REFl [99] 

*LLQ14M=l N=l 
[QI4 Which one of the following best describes your reason for not using herbal remedies? 
(READ CHOICES 1-8)] 
[They are not effective] [01] 
[I had a bad experience with them] [02] 
[They are too expensive] [03] 
[My health insurance does not cover them] [04] 
[They will worsen my health] [05] 
[I am not familiar enough with them] [06] 
[My healthcare provider recommends I not use them] [07] 
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[At this time. I do not have any health problems that require me to use them] [08] 
[Some other reason (specify)] [09] 
[DK/REFl [99] 

*LLQI4aM=l N=I 
[Ql4a Do you have health insurance that covers some or all of the cost of herbal remedies?] 
[Yes] [01] 
[No] [02] 
[DK] [98] 
[Refl [99] 

*LLIQ14b M=1 N=1 
[IQI4b Please tell me whether you agree or disagree with each of the following statements.] 

*LLQI4b M=1 N=1 
[Q14b The government should get more involved in regulating herbal remedies to make sure they 
are safe and will do what they claim to do. (PROBE: Strongly Agree/Disagree)] 
[Strongly agree] [01 ] 
[Agree] [02] 
[Neither agree or disagree (volunteered)] [03] 
[Disagree] [04] 
[Strongly disagree] [05] 
[DK/REF] [99] 

*LLQI4cM=l N=1 
[Qi4c I am satisfied with the quality and type of information available to me regarding the 
appropriate use of herbal remedies. (PROBE: Strongly Agree/Disagree)] 
[Strongly agree] [01] 
[Agree] [02] 
[Neither agree or disagree (volunteered)] [03] 
[Disagree] [04] 
[Strongly disagree] [05] 
[DK/REF] [99] 

*LLQI4dM=l N=l 
[Q14d Herbal remedies should meet standards (such as USP Standards of Quality) to make sure 
they contain labeled ingredients in correct amounts. (PROBE: Strongly Agree/Disagree)] 
[Strongly agree] [01 ] -> Q30 
[Agree] [02 -> Q30] 
[Neither agree or disagree (volunteered)] [03] -> Q30 
[Disagree] [04] -> Q30 
[Strongly disagree] [05] -> Q30 
[DK/REF] [99] -> Q30 

*LLQI5M=I N=1 
[Q15 Can you please give me the names of ail the herbal remedies or products that contain one or 
more medicinal herbs that you regularly use? (Accept multiple responses)] 
[Type verbatim] [01] 
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[DK/Ref.] [99] 

*LLQ15a M=I N=l 
[Ql5a Would you happen to know the manufacturer of any of those products? (Accept multiple 
responses)] 
[Type verbatim] [01] 
[DK/Ref.] [99] 

*LLQ16M=I N=1 
[Q16 Which one of the following best describes your reason for using herbal remedies? (READ 
CHOICES 1-7)] 
[To treat a disease or health condition] [01 ] 
[To relieve side effects of other medications] [02] ->QI8 
[To maintain health or prevent disease] [03] ->Q18 
[To reduce stress] [04] ->Q18 
[To improve quality of life] [05] ->QI8 
[To increase energy] [06] ->Q 18 
[Some other reason (specify)] [07] ->QI8 
[DK/Ref.] [99] ->Q18 

•LLQ17 M=1 N=1 
[QI7 What diseases or conditions are you using herbal remedies for? (.ASK OPEN-ENDED)] 
[Type verbatim] [01] 
[DK/REF] [99] 

*LLQI8M=1 N=1 
[QI8 Do you regularly take any over-the-counter or prescription medications?] 
[Yes] [01] 
[No] [02] ->Q20 
[DK/REf^ [99] 

*LLQ19M=1 N=1 
[Q19 What are the names of the medications you are taking? (ASK OPEN-ENDED)] 
[Type verbatim] [01] 
[DK/REF] [99] 

•LLQI9aM=l N'=l 
[QI9a What are the health conditions you are using these medications for? (Ask open- ended)] 
[Type verbatim] [01] 
[DK/Ref.] [99] 

*LL IQ20 M=1 N=1 
[IQ20 Here are some more questions about your use of herbal remedies;] 

*LLQ20M=I N=1 
[Q20 What is the main factor that led to your use of herbal remedies in the first place? (READ 
CHOICES 1-7)] 
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[Recommendation by a physician or other conventional healthcare professional] [01] 
[Recommendation by family, friends, or co-workers] [02] 
[To gain more control over my healthcare] [03] 
[Advertisement or News item] [04] 
[Their use is consistent with my culture, values, or beliefs] [05] 
[Dissatisfaction with conventional healthcare] [06] 
[Other (specify)] [07] 
[DK/REF] [99] 

*LLQ21 M=21 N=l 
[Q2I Do you have health insurance that covers some or all of the cost of herbal remedies?] 
[Yes] [01] 
[No] [02]->Q24 
[DK] [98]->Q24 
[Ref] [99] ->Q24 

*LLQ22 M=l N=l 
[Q22 Do you have a co-pay with your health insurance for the cost of herbal remedies?] 
[Yes] [01] 
[No] [02]->Q24 
DK/REF [99]->Q24 

*LLQ23 M=l N=l 
[Q23 How much is your co-pay for the cost of herbal remedies? (ASK OPEN-ENDED)] 
[Less than SS] [01] 
[S5 to $10] [02] 
[SI I to S201 [03] 
[Greater than $20] [04] 
[DK/REFl [99] 

»LLQ24M=l N=1 
[Q24 On average, how much do you spend out-of-tx)cket in one month on the herbal remedies 
you use? (ASK OPEN-ENDED)] 
[Less than SIO] [01] 
[SIO to less than $20] [02] 
[S20 to less than $50] [03] 
[$50 to less than $100] [04] 
[More than $100] [05] 
[DK/REF] [99] 

*LL IQ25 M=1 N=1 
[IQ25 Please tell me whether you agree or disagree with each of the following statements.] 

*LLQ25M=1 N=l 
[Q25 The herbal remedies I am taking have definitely had a positive impact on my health and/or 
well-being. (PROBE: Strongly Agree/Disagree)] 
[Strongly agree] [01] ->IQ26 
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[Agree] [02] ->IQ26 
[Neither agree or disagree (volunteered)] [03] ->IQ26 
[Disagree] [04] ->IQ26 
[Strongly disagree] [05] ->IQ26 
[DK/REF] [99] ->IQ26 

*LLQ26 M=l N=l 
[Q26 The government should get more involved in regulating herbal remedies to make sure they 
are safe and will do what they claim to do. (PROBE: Strongly Agree/Disagree)] 
[Strongly agree] [01] 
[Agree] [02] 
[Neither agree or disagree (volunteered)] [03] 
[Disagree] [04] 
[Strongly disagree] [05] 
[DK/REF] [99] 

*LLQ27 M=1 N=I 
[Q27 I am satisfled with the quality and type of information available to me regarding the 
appropriate use of herbal remedies. (PROBE: Strongly Agree/Disagree)] 
[Strongly agree] [01] 
[Agree] [02] 
[Neither agree or disagree (volunteered)] [03] 
[Disagree] [04] 
[Strongly disagree] [05] 
[DK/REF] [99] 

•LLQ28 M=1 N=1 
[Q28 Herbal remedies should meet standards (such as USP Standards of Quality) to make sure 
they contain labeled ingredients in correct amounts. (PROBE: Strongly Agree/Disagree)] 
[Strongly agree] [01] 
[Agree] [02] 
[Neither agree or disagree (volunteered)] [03] 
[Disagree] [04] 
[Strongly disagree] [05] 
[DK/REF] [99] 

*LL Q29 M=I N'=l 
[Q29 What is your main source of information regarding the appropriate use of herbal remedies? 
(READ CHOICES 1-7)] 
[Physician or other conventional healthcare professionals] [01] 
[Altemative medicine practitioners] [02] 
[Family, friends, or co-workers] [03] 
[The Internet] [04] 
[TV. newspapers, magazines, or radio] [05] 
[Health food or nutrition store employees] [06] 
[Advertisements] [07] 
[Other (specify)] [08] 



204 

[DK/REF] [99] 

*LLIQ30M=1 N=1 
[IQ30 Now I just have a few questions for classification purposes only.] 

*LLQ30M=1 N=1 
[Q30 What year were you bom? (ENTER FOUR DIGIT YEAR)] 
[DK/REF] [9999] 

*LLQ3l M=1 N=l 
[Q31 Are you of Hispanic or Latino heritage?] 
[Yes] [01] 
[No] [02] 
[DK/REF] [99] 

*LLQ32M=1 N=1 
[Q32 What is your race? (Are you...READ CHOICES 1-5)] 
[White] [01] 
[Black/African American] [02] 
[Asian/Pacific Islander] [03] 
[American Indian/Alaskan Native] [04] 
[Or some other race] [05] 
[Bi-racial (vol.)] [06] 
[DK/REF] [99] 

*LLQ33 M=1 N=1 
[Q33 What is your highest level of education? (READ CHOICES)] 
[Some High School or less] [01] 
[High School Diploma or GED] [02] 
[Vocational School or some college] [03] 
[College Degree (such as a Bachelor s Degree)] [04] 
[Professional or Graduate Degree (such as an M.D. or Ph.D.)] [05] 
[DK/REF] [99] 

*LLQ34M=I N=1 
[Q34 What is your current level of yearly household income? (READ CHOICES)] 
[Less than SIO.CMX)] [01] 
[$10,000 - $25,000] [02] 
[$26,000 - $45,000] [03] 
[$46,000 - $65,000] [04] 
[$66,000 - $100,000] [05] 
[$1(X).000 or greater] [06] 
[DK/REF] [99] 

*LLQ35 M=l N=1 
[Q35 Record gender. (EX) NOT ASK)] 
[Male] [01] 
[Female] [02] 
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*LL THANK M=I N=1 
[Thank you very much for your time, your participation is greatly appreciated. If needed, you 
may obtain further information about this project from Dr. Stephen Joel Coons at 520/626-4450. 
If you have questions concerning your rights as a research subject, you may call the University of 
Arizona Human Subjects Committee office at 520/626-6721.] 
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APPENDIX B: SPANISH LANGUAGE CATI SCRIPT 

OF THE RESEARCH SURVEY INSTRUMENT 
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*LL INTROI M=I N=l 
[Buenos dias/Buenas tardes, me llamo y esioy llamando de la Universidad 
de Connecticut para un estudio de la Universidad de Arizona. Estamos haciendo una encuesta 
nacional sobre las costumbres del cuidado de la saiud. ^Me permite hablar con una persona 
mayor de 18 anos y que va a cumpiir anos mas pronto? 

•LLINTR02M=I N=1 
[(ONCE RESPONDENT IS ON THE LIMB SAY: Todas sus respuestas seran anonimas. Su 
participacion es voluntaria y Ud. puede terminar la entrevista cuando quiera.] 

*LLQ1 M=1 N=1 

[Q1 En general, ^dina que su salud es? (Lea las opciones 1-5)?] 
[Excelente] [01] 
[Muy buena] [02] 
[Buena] [03] 
[Pasable] [04] 
[Mala] [05] 
[NS/REF] [99] 

•LL IQ2M=I N=1 

[IQ2 Las siguientes frases se refieren a actividades que usted podria hacer durate un dia ti'pico. 
;Su estado de salud actual lo limita para hacer estas actividades?] 

*LLQ2M=I N=l 

[Q2 Actividades modems, tales como mover una mesa, empujar una aspiradora. jugar al bowling 
o golf, o trabajar en el jardi'n (Si es asi. investigue: ^Lo limita mucho o un poco?)] 
[Si, me limita mucho] [01] 
[St. me limita un poco] [02] 
[No. no me limita en absoluto] [03] 
[NS/REF] [99] 

*LLQ3 M=l N=l 

[Q3 Subir varies pisos por la escalera (Si es asi*. investigue: £,Lo limita mucho o un poco?)] 
[Sf, me limita mucho] [01] 
[SI, me limita un poco] [02] 
[No. no me limita en absoluto] [03] 
[NS/REF] [99] 

*LL IQ4 M=l N=1 
[IQ4 Duranta las ultimas 4 semanas. ^ha tenido usted alguno de los siguientes problemas con el 
trabajo u otras actividades diarias regulares a causa de salud fi'sica?! 
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*LLQ4M=1 N=I 
[Q4 Ha logrado hacer menos de lo que le hubiera gustado] 

[SI] [01] 
[No] [02] 
[NS/REF] [99] 

*LLQ5 M=1 N*=! 
[Q5 Ha tenido limitaciones en cuanto ai tipo de trabajo u otras actividades] 

[Sn[01] 
[No] [02] 
[NS/REF] [99] 

*LLI(36M=1 N=1 
[IQ6 Duranta las ultimas 4 semanas. ̂ ha tenido usted alguno de los siguienies problemas con el 
trabajo u otras actividades diarias regulares a causa de aleun problema emocional (como sentirse 
deprimido o ansioso)?] 

*LLQ6M=I N=1 
[Q6 Ha logrado hacer menos de lo que le hubiera gustado] 

[sn [01] 
[No] [02] 
[NS/REF] [99] 

*LL Q7 M=1 N=I 
[Q7 Ha hecho el trabajo u otras actividades con menos cuidado de lo usual] 

[Sn [01] 
[No] [02] 
[NS/REF] [99] 

*LLQ8 M=l N=1 
[Q8 Durante las ultimas 4 semanas. ̂ cuanto ha difficuitado ei dolor su trabajo normal 
(incluyendo tanto el trabajo fiiera de casa como los quehaceres domesticos)? (Lea las opciones I-
5)] 

[Nada en absoluto] [01] 
[Un poco] [02] 
[Medianamente] [03] 
[Bastante] [04] 
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[Extremadamente] [05] 
[NS/REF] [99] 

*LL IQ9 M=l N=1 
[IQ9 Estas preguntas se refieren a como se siente usted y a como le han ido las cosas durante las 
ultimas 4 semanas. Por cada pregunta. por favor de la respuesta que mas se acerca a la manem 
como se ha sentido usted. ^Cuanto tiempo durante las ultimas 4 semanas: 

*LLQ9 M=1 N=1 
[Q9 Se ha sentido tranquilo y sosegado? (Lea las opciones 1-6)] 

[Siempre] [01] 
[Casi siempre] [02] 
[Muchas veces] [03] 
[Algunas veces] [04] 
[Casi nunca] [05] 
[Nunca] [06] 
[NS/REF] [99] 

*LLQIO M=l N=1 
[QIO Ha tenido mucha energia? (Lea las opciones 1-6)] 

[Siempre] [01] 
[Casi siempre] [02] 
[Muchas veces] [03] 
[Algunas veces] [04] 
[Casi nunca] [05] 
[Nunca] [06] 
[NS/REF] [99] 

*LLQ11 M=1 N=1 

[Q11 Se ha sentido desanimado y triste? (Lea las opciones 1-6)] 
[Siempre] [01] 
[Casi siempre] [02] 
[Muchas vecesl [03] 
[Algunas veces] [04] 
[Casi nunca] [05] 
[Nunca] [06] 
[NS/REF] [99] 
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*LLQ12M=1 N=1 
[Q12 Durante las ultimas 4 semanas. cuanto ciempo su salud ffsica o sus problemas emocionales 
han dificultado sus actividades sociales (como visitar amigos. parientes. etc.)?] (Lea las opciones 
1-5) 

[Siempre] [01] 
[Casi siempre] [02] 
[Algunas veces] [03] 
[Casi nunca] [04] 
[Nunca] [05] 
[NS/REF] [99] 

*LLQ13M=1 N=l 
[Q13 ^Acostumbra Ud. a usar remedies a base de hierbas o productos que contienen una o mas 
hierbas medicinales?] 

[Sil[01]->Q15 
[No] [02] 
[DK/REF] [99] 

*LLQI4M=1 N=1 
[Q14 De las siguientes cosas. ̂ cual describe mejor la razon porque Ud. no usa remedios a base 
de hierbas? (Lea las opciones I -9)J 

[No son efectivos] [01 ] 
[Tuve una mala experiencia con ellos] [02] 
[Son demasiado caros] [03] 
[No los cubre mi seguro medico] [04] 
[Van a empeorar mi salud] [05] 
[No estoy suficientemente familiarizado con ellos] [06] 
[Algiin profesional de la salud me recomienda que no los use] [07] 
[Actualmente. no tengo problemas con mi salud que requiran que los use] [08] 
[Otra razon (explique—)] [09] 
[DK/REF] [99] 

•»LLQl4aM=21 N=l 
[^Tiene Ud. un seguro medico que cubre parte o todo el costo de remedios a base de hierbas?] 

[Sn [01] 
[No] [021 
[DK] [98] 
[Refl [99] 

•LL IQ14b M=l N=l 
[IQ14b For favor digame se esta de acuerdo o no esta de acuerdo con las siguientes 
declaraciones.] 
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*LLQ14b M=1 N=1 
[QI4b EI gobiemo debe involucrarse mas en regulando los remedios a base de hierbas para 
asegurar que son seguros y que haran lo que prometen. (PROBE: Muy de acuerdo/Muy en 
desacuerdo)]] 

[Estoy muy de acuerdo] [01] 
[Estay de acuerdo] [02] 
[Neither agree or disagree (volunteered)] [03] 
[Estoy en desacuerdo] [04] 
[Estoy muy en desacuerdo] [05] 
[DK/REF] [99] 

*LLQI4c M=1 N=l 
[Q 14c Estoy satisfecho con la calidad y tipo de informacion a mi disposicion respecto at uso 
apropriado de los remedios a base de hierbas. (PROBE: Muy de acuerdo/Muy en desacuerdo)] 

[Estoy muy de acuerdo) [01 ] 
(Estoy de acuerdo] [02] 
[Neither agree or disagree (volunteered)] [03] 
[Estoy en desacuerdo] [04] 
[Estoy muy en desacuerdo] [05] 
[DK/REF] [99] 

*LLQI4d M=l N=1 
[Q]4d Los remedios a base de hierbas deben cumplir con normas (tales como las normas de 
calidad de la Farmacopea de los Estados Unidos) para asegurar que contienen los ingredientes 
enumerados en la etiqueta en cantidades correctas. (PROBE: Muy de acuerdo/Muy en 
desacuerdo)]] 

[Estoy muy de acuerdo] [01 ] -> Q30 
[Estoy de acuerdo] [021-> Q30 
[Neither agree or disagree (volunteered)] [03] -> Q30 
[Estoy en desacuerdo] [04] -> Q30 
[Estoy muy en desacuerdo] [05] -> Q30 
[DK/REF] [99] -> Q30 

*LLQ15M=I N=1 
[Q15 ^Me puede nombrar los remedios a base de hierbas o los productos que contienen una o 
mas hierbas medictnales que Ud. acostumbra usar? 

[Type verbatim] [01] 
[DKAief.] [99] 

*LLQ15aM=I N=l 
[QI5a ^De casualidad. sabe Ud. quien fabrica esos productos?] (Accept multiple responses) 
[Type verbatim] [01] 
[DK/Ref.] [99] 
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•LLQ16M=1 N=I 
[Q16 De las siguientes cosas, ^cual describe mejor la razdn porque Ud. usa remedios a base de 
hierbas? (Read Choices 1-7)] 

[Un tratamiento para una enfermedad o un problema de la salud] [01] 
[Para aliviar efecios secundarios de otras medicinas] [02] ->QI8 
[Para mantener la salud o prevenir enfermedad] [03] ->QI8 
[Para reducir el estres] [04] ->Q18 
[Para mejorar la calidad de la vida] [05] ->QI8 
[Para aumentar mis fuerzas] [06] ->QI8 
[Porotra razon (explique)] [07] ->Q18 
[DK/Ref.] [99] ->Q18 

*LLQ17 M=l N=l 
[QI7 ^Para cuales enfermedades o problemas esta usando Ud. los remedios a base de hierbas? 
(ASK OPEN-ENDED)] 

[Type verbatim] [01] 
[DK/REF] [99] 

*LLQI8 M=l N=l 
[Q18 ^Acostumbra Ud. usar medicinas sin receta o medicinas recetadas?] 

[sn[oi] 
[No] [02] ->Q20 
[DK/REF] [99] 

•LLQ19 M=l N=l 
[Q19 ^Me puede nombrar las medicinas que Ud. esta tomando? (ASK OPEN-ENDED)] 

[Type verbatim] [01] 
[DK/REF] [99] 

*LLQl9a M=l N=1 
[QI9a ^Para que problemas de la salud esta Ud. tomando estas medicinas? (ASK OPEN-
ENDED)] 

[Type verbatim] [01] 
[DK/Ref.] [99] 

*LL IQ20 M=1 N=1 
[IQ20 Seguimos con preguntas acerca de su uso de remedios a base de hierbas:] 
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*LLQ20M=l N=1 
[Q20 En primer lugar, ^cual fue el factor principal por el cual Ud. empezd a usar remedios a base 
de hierbas? (Read Choices 1-7)] 

[Una recomendacion de mi medico u otro profesional de la salud] (01 ] 
[Una recomendacion de familiares, amigos. o companeros de trabajo] [02] 
[Para obtener mas control sobre mi atencion medica] [03] 
[Un anuncio o articulo noticiero] [04] 
[Su uso esta de acuerdo con mi cultura. valores, o creencias] [OS] 
[Falta de satisfaccion con la atencion medica convencional] [06] 
[Otra razon (expiique)] [07] 
[DK/REF] [99] 

*LLQ2I M=21 N=1 
[Q21 ^Tiene Ud. un seguro medico que cubre parte o todo el costo de remedios a base de 
hierbas?] 

[sn[oi] 
[No] [02]->Q24 
[DK] [98]->Q24 
[Ref] [99] ->Q24 

*LLQ22M=1 N=l 
[Q22 ^Tiene Ud. que pagar un "copago" como parte de su seguro medico para el costo de 
remedios a base de hierbas?] 

[Sn[0I] 
[No] [02]->Q24 
DK/REF [99]->Q24 

•LLQ23 M=I N=I 
[Q23 tanto es su "copago" para el costo de los remedios a base de hierbas? (Lea las 
opciones 1-4)] 

[Menos de S5] [01] 
[DeSSaSlO] [02] 
[DeSll aS20] [03] 
[Mas de $20] [04] 
[DK/REF] [99] 
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*LLQ24M=1 N=l 
[Q24 En promedio. ^cuanto gasta de su bolsillo en un mes comprando remedios a base de 
hierbas? (Lea las opciones 1-5)] 

[MenosdeSlO] [01] 
[De $10 a menos de S20] [02] 
[De S20 a menos de $50] [03] 
[De $50 a menos de $100] [04] 
[Mas de$100] [05] 
[DK/REFj [99] 

*LL IQ25 M=1 N=1 
[IQ25 Per favor di'game si esta de acuerdo o no esta de acuerdo con las siguientes declaraciones.] 

*LLQ25 M=1 N=1 
[Q25 Los remedios a base de hierbas que estoy tomando defmitivamente ban tenido un impacto 
positive en mi salud y mi bienestar. (PROBE: Muy de acuerdo/De acuerdo/En desacuerdo] 

[Estoy muy de acuerdo] [01] 
[Estoy de acuerdo] [02] 
[Neither agree or disagree (volunteered)] [03] 
[Estoy en desacuerdo] [04] 
[Estoy muy en desacuerdo] [05] 
[DK/REF]'[99] ->IQ26 

*LLQ26M=1 N=1 
[Q26 El gobiemo debe involucrarse mas en regulando los remedios a base de hierbas para 
asegurar que son seguros y que haran lo que prometen. (PROBE: Muy de acuerdo/De acuerdo/En 
desacuerdo)] 

[Estoy muy de acuerdo] [Ot ] 
[Estoy de acuerdo] [02] 
[Neither agree or disagree (volunteered)] [03] 
[Estoy en desacuerdo] [04] 
[Estoy muy en desacuerdo] [05] 
[DK/REF] [99] 

*LLQ27M=I N=1 
[Q27 Estoy satisfecho con la calidad y tipo de informacion a mi disposicion respecto al uso 
apropriado de los remedios a base de hierbas. (PROBE: Muy de acuerdo/De acuerdo/En 
desacuerdo)] 

[Estoy muy de acuerdo] [01] 
[Estoy de acuerdo] [02] 
[Neither agree or disagree (volunteered)] [03] 
[Estoy en desacuerdo] [04] 
[Estoy muy en desacuerdo] [05] 
[DKAIEF] [99] 
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*LLQ28 M=1 N=1 
[Q28 Los remedies a base de hierbas deben cumplir con normas (tales como las normas de 
calidad de la Farmacopea de los Estados Unidos) para asegurar que contienen los ingredientes 
enumerados en la etiqueta en cantidades correctas. (PROBE: Muy de acuerdo/De acuerdo/En 
desacuerdo)] 

[Estoy muy de acuerdo] [01] 
[Estoy de acuerdo] [02] 
[Neither agree or disagree (volunteered)] [03] 
[Estoy en desacuerdo] [04] 
[Estov muy en desacuerdo] [05] 
[DK/REF] [99] 

*LLQ29 M=1 N=l 
[Q29 oCual es su principal fuente de informacidn tocante at uso apropiado de remedios a base de 
hierbas? (Lea las opciones 1-8)] 

[Medico u otros profesionales de cuidado de la salud] [01] 
[Profesionales de medicina altemativa] [02] 
[Familia. amigos. o companeros de trabajo] [03] 
[El internet] [04] 
[Television, periodicos. revistas. o por radio] [05] 
[Empleados de tiendas de alimentos naturales o productos nutritivos] [06] 
[Anuncios] [07] 
[Otro (explique)] [08] 
[DK/REFl [99] 

*LL IQ30 M=l N=l 
[1Q30 Ahora, quedan unas cuantas preguntas solamente para el proposito de clasificacion.] 

*LLQ30M=1 N=l 
[Q30 ^En que aiio nacid Ud.? (ENTER FOUR DIGIT YEAR)] 

[DK/REF] [9999] 

•LLQ31 M=1 N=1 
[Q31 ^Se considera Ud. de origen hispano o latino?] 

[sncol] 
[No] [02] 
[DK/REF] [99] 
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*LLQ32 M=1 N=1 
[Q32 ^Se considera Ud. de raza (READ CHOICES 1-5)] 

[blanca] [01] 
[negra. africana americana] [02] 
[asiatica o de las islas Pacifico] [03] 
[india americana o nativa de Alaska] [04] 
[Alguna otra raza] [05] 
[bi-racial (vol.)] [06] 
[DK/REF] [99] 

*LLQ33 M=1 N=1 
[Q33 ^Cual es su nivel mas alto de educacion? (READ CHOICES 1-5)] 

[Complete parte de la preparatoria (High School) o menos] [01 ] 
[Complete la preparatoria (High School) o el "G-E-D"] [02] 
[Escuela vocacional o atendio cursos universitarios sin obtener un titulo] [03] 
[Titulo universitario (como un titulo bachiller universitario)] [04] 
[Titulo profesional o ti'tulo de estudios pos-graduados (como un titulo medico o de doctorado)] 
[05] 
[DK/REF] [99] 

*LLQ34M=I N=1 
[Q34 ^Actuaimente, cual es el nivel de ingresos anuales en su hogar? (READ CHOICES 1-6)] 

[Menos de $10,000] [01] 
[De $10,000 a $25,000] [02] 
[De S26.000 a $45,000] [03] 
[De 546.000 a $65,000] [04] 
[De 566.000 a $100,000] [05] 
[$100,000 o mas] [06] 
[DK/REF] [99] 

*LLQ35 M=1 N=l 
[Q35 Record gender. (DO NOT ASK)] 

[Male] [01] 
[Female] [02] 

*LL THANK M=1 N=1 

[Muchas gracias por su tiempo. Le agradecemos mucho que haya panicipado. Si le es necesario, 
Ud. puede obtener informacion mas detallada tocante al estudio. comunicandose con el Dr. 
Stephen Joel Coons al telefono 520/626-4450. Si tiene preguntas respecto a sus derechos como 
participante en el estudio, por favor comum'quese con el Comite de Sujetos Humanos de la 
Universidad de Arizona (University of Arizona Human Subjects Committee) al telefono 520/626-
6721.] 
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Table C.I. Weights and constants used to score the PCS-12 and MCS-12. 

Item/Response Choice Physical Summary Mental Summary 
Score Weight Score Weight 

Moderate activities 
Limited a lot -7.23216 3.93115 
Limited a little -3.45555 1.86840 

Climbing several flights of stairs 
Limited a lot -6.24397 2.68282 
Limited a little -2.73557 1.43103 

Accomplish less than you would like 
Yes -4.6I6I7 1.44060 

Limited in the kind of activities 
Yes -5.51747 1.66968 

Pain interferes with normal work 
Extremely -11.25544 1.48619 
Quite a bit -8.38063 1.76691 
Moderately -6.50522 1.49384 
A little bit -3.80130 0.90384 

In general, would you say your health is 
Poor -8.37399 -1.71175 
Fair -5.56461 -0.16891 
Good -3.02396 0.03482 
Very good -1.31872 -0.06064 

Have a lot of energy 
None of the time -2.44706 -6.02409 
A little of the time -2.02168 -4.88962 
Some of the time -1.61850 -3.29805 
A good bit of the time -1.14387 -1.65178 
Most of the time -0.42251 -0.92057 

Health interferes with social activities 
All of the time -0.33682 -6.29724 
Most of the time -0.94342 -8.26066 
Some of the time -0.18043 -5.63286 
A little of the time 0.11038 -3.13896 

Accomplish less than you would like 
Yes 3.04365 -6.82672 

Didn't do activities as carefully as usual 
Yes 2J2091 -5.69921 

Felt calm and peaceful 
None of the time 3-46638 -10.19085 
A little of the time 2-90426 -7.92717 
Some of the time 2-37241 -6.31121 
A good bit of the time 1-36689 -4.09842 
Most of the time 0.66514 -1.94949 



Felt downhearted and blue 
All of the time 
Most of the time 
A good bit of the time 
Some of the time 
A little of the time 

Constant 

4.61446 
3.41593 
2.34247 
1.28044 
0.41188 

56.57706 

-16.15395 
-10.7791 1 
-8.09914 
-4.59055 
-1.95934 

60.75781 
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APPENDIX D: SAMPLING OUTCOMES 
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Overview 

The sample consisted of a total of 8,526 telephone numbers. The final 

dispositions for all telephone numbers in the sample fall into the following categories: 

Not Households 3988 

Ineligible 98 

Interviews 1500 

Partial Interviews 4 

Refusal and Break-Off 1589 

Non-Contact 272 

Other 347 

Unknown if Household 728 

Unknown Other 0 

A full elaboration of these outcomes is detailed in Table D.l. 

Response Rates 

The response rate is the number of complete interviews with eligible reporting 

units in the sample. Current professional guidelines (AAPOR, 2000) provide six 

calculations for response rates (see Table D.2): the appropriate calculation depends on the 

nature of the sample, assumptions about unknown eligibility, and assumptions about 

partial interviews. Since the four partial interviews did not yield complete information 



for analysis, ihey will be treated as Eligible Non-Interviewed respondents for response 

rate calculations. 

An appropriate response rate must estimate what percentage of the 728 cases of 

unknown eligibility would have been eligible if contacted. Data from the sample frame 

(derived from population estimates) estimate a residential household incidence of 45.4% 

in the sample used for this study. Thus the sample contains an estimated total of 3,871 

residential households, suggesting that 8.35% of the unknown sample numbers were 

actually households. Apportioning unknown eligibility according to this estimate yields a 

response rate of 39.76% (RR3). An estimate removing these unknown cases from the 

formula yields a response rate of 40.41% (RR5). 

Cooperation Rates 

The cooperation rate is the proportion of all eligible units contacted that are 

interviewed. Current professional guidelines (AAPOR, 2000) provide four calculations 

for cooperation rates (see Table D.2); the appropriate calculation depends on the nature of 

the contact (household versus individual), assumptions about partial interviews, and 

decisions about whether to include individuals who are incapable of being interviewed 

into the calculation. Considering individuals who could not be interviewed, because of 

language and other problems, as eligible respondents yields a cooperation rates of 

43.60% (COOPl). Considering individuals who could not be interviewed, because of 

language and other problems, as ineligible respondents yields a cooperation rate of 

48.50% (COOPS). 
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Refusal Rates 

The refusal rate is the proportion of all eligible or potentially eligible units where 

a respondent refuses to complete an interview or breaks off an interview. Current 

professional guidelines (AAPOR, 2000) provide six calculations for refusal rates (see 

Table D.2); the appropriate calculation depends on the nature of the sample, assumptions 

about unknown eligibility, and assumptions about partial interviews. Since the sixteen 

partial interviews did not yield complete information for analysis, they will be treated as 

Eligible Non-Interviewed respondents for refusal rate calculations. Apportioning 

unknown telephone numbers according to the formula used to estimate response rates 

yields a refusal rate of 42.12% (REF2). An estimate removing all unknown cases from 

the formula yields a refusal rate of 42.81% (REF3). 

Table D.l. Sample response outcomes. 

Outcome Frequency 

Not Eligible (Household) 
Fax/Modem 258 
Disconnect 2635 
Business 1095 

Subtotal 3988 

Not Eligible (Respondent) 
Ineligible 95 
Other 

Subtotal 
3 
98 

Unknown Eligibility 
No Answer 
Busy 

Subtotal 

663 
65 
728 
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Eligible Non-Interviews Excluding 
Refusals 

Answering Machine 202 
Soft Unscreencd Call-Back 9 
Soft Call-Back 20 
Hard Call-Back 41 
Deaf/Health Problems 103 
Language 244 

Subtotal 619 

Refusal and Break-Off 
Refusal 263 
Proxy Refusal 146 
Refused Information 8 
Refused Info ~ Conversion 
Anempted 482 
Refusal ~ Conversion 
Attempted 629 
Proxy Refusal ~ Conversion 
Attempted 9 
Interviewer Terminated 3 
Respondent Terminated 49 

Subtotd 1589 

Completed Interviews 
Completed Interview 1500 
Partial Complete 4 

Subtotal 1504 

Total Sample: 8526 

Table D.2. Miscellaneous, response, cooperation, and refusal rates. 

Rates Value 

Miscellaneous 
Working Numbers (%) 53.2 
Interview Completions (%) 96.4 
Refusal/Complete Ratio 1.06 

Standard Outcomes (%) 
RRl 33.8 
RR2 33.9 
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RR3 39.8 
RR4 39.9 
RR5 40.4 
RR6 40.5 
COOPl 43.6 
COOP2 43.7 
COOPS 48.5 
COOP4 48.6 
REFl 35.8 
REF2 42.1 
REF3 42.8 
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APPENDIX E: HERBAL REMEDIES REPORTED 
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Herbal Remedy Frequency Percent 

Gingko biloba 47 18.3 
Echinacea 42 16.3 
Ginseng/Siberian Ginseng 40 15.6 
St. John's Wort 19 7.4 
Unspecifled Herbal Teas 18 7.0 
Garlic Oil/Garlic 15 5.8 
Arnica 10 3.9 
Chamoniile 10 3.9 
Green Tea 8 3.1 
Soya 8 3.1 
Kava Kava 6 2.3 
Valerian 6 2.3 
Cannabis 5 1.9 
Cayenne Pepper 5 1.9 
DMSO/MSM 5 1.9 
Saw Palmetto 5 1.9 
Bilberry 4 1.6 
CoQ 10 4 1.6 
Evening Primrose 4 1.6 
Milk Thistle 4 1.6 
Mint 4 1.6 
Alfalfa 3 1.2 
Astragalus 3 1.2 
Dandelion 3 1.2 
Ginger/Ginger Root 3 1.2 
HerbaLife 3 1.2 
Metabolite 3 1.2 
Red Clover 3 1.2 
Aloe 2 0.8 
Cat's Claw 2 0.8 
Cohosh -J 0.8 
Gotu Kola 2 0.8 
Grape Seed 0.8 
Hawthorne 2 0.8 
Lavender 2 0.8 
Licorice 2 0.8 
Melatonin 2 0.8 
Oregano 2 0.8 
Yellow Dock 2 0-8 
Artichoke 1 0.4 
Barley Greens 1 0.4 
Bee Pollen 1 0.4 
Black Current 1 0.4 
Black tea I 0.4 
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Buchu 1 0.4 
Burdock 1 0.4 
Butcher's Broom I 0.4 
Chlorophyll 1 0.4 
Citrus 1 0.4 
Cranberry I 0.4 
Dong Quai 1 0.4 
Enzymes 1 0.4 
Feverfew 1 0.4 
Flax 1 0.4 
Goldenseal 1 0.4 
Guarana 1 0.4 
Huckleberry Leaf I 0.4 
Irish Moss I 0.4 
Kelp 1 0.4 
Ma Huang 1 0.4 
Mulberry I 0.4 
Nettle I 0.4 
Oat bran 1 0.4 
Olive Leaf Extract I 0.4 
Papaya I 0.4 
Pau D'arco 1 0.4 
Pumpkin Seed 1 0.4 
Raspberry Leaf 1 0.4 
Red Rice 1 0.4 
Rose Hips I 0.4 
Rose Oil I 0.4 
Rosemary 1 0.4 
Sasparilla I 0.4 
Sassafras I 0.4 
Schizandra 1 0.4 
Senna I 0.4 
Vitex I 0.4 
Wild Yam 1 0.4 
Wilow Bark 1 0.4 
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