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Today in the United States, herbal supplements are growing increasingly
popular, however, little is known about the safety and efficacy of these products. This
study contributes to the growing body of information about the prevalence of herbal
supplement use among young adults (18 to 24 years) and the beliefs young adults hold
about herbal supplements in relation to their dietary attitudes and behaviors.
A self-administered, four-part questionnaire was mailed to a geographically
representative sample of 298 young adults (18 to 24 years) residing in Oregon; 205
questionnaires were usable (69% response rate). There was an equal ratio of male and
female respondents, half students and half non-students, the majority being Caucasian
(93 %), with a mean age of 21.5 years.
Nearly 60% of the sample reported using herbal supplements (n=122). Thirtyseven percent were sometime users (less than weekly) and 22% were regular users (at
least weekly). More female respondents reported using herbal supplements (69%)

than did male respondents (49%). Respondents who were White or Asian/Pacific
Islander were the only ethnic groups that reported using herbal supplements regularly.
Users were more educated than non-users, however use was very similar among
students and non-students. Herbal supplement use also was very similar between
respondents having different residencies.
Familiarity with different herbs was positively related to level of herbal
supplement use. Regular users were familiar with the greatest number of herbs,
followed by sometime users.
Herbal supplement users tended to have more healthful lifestyle characteristics
than non-users. Frequency of fast food patronage was negatively related to level of
herbal supplement use. The median number of times a fast food restaurant was
patronized was lower among regular users of herbal supplements than among those
who did not use supplements or used them less often. The median number of times
breakfast was eaten also seemed to be slightly higher among regular users than other
groups. Other healthful lifestyle characteristics, such as BMI and drinking in
moderation, did not tend to be more healthful among herbal supplement users. The
results were mixed on smoking behavior. Regular users of herbal supplements were no
more or less likely than non-users to smoke, but non-users were less likely than
sometime users to smoke.
Regular users of herbal supplements tended to think herbal supplements are
useful for certain health parameters more often than sometime users and non-users.
Most regular users of herbal supplements agreed herbs are useful for maintaining good
health (89%)) and preventing/treating common illnesses like colds (85%)). Almost two-

thirds also thought herbs are useful for preventing serious chronic illnesses (61%) and
insuring a well-balanced diet (65%).
Attitudes toward the effectiveness, convenience, and expense of taking herbal
supplements in comparison to eating a balanced diet as ways of staying healthy were
related to herbal supplement use. Herbal supplement users did not appear to have
positive attitudes towards herbs when comparing herbs to a well-balanced diet. Only
IP/o of users thought that herbs are more effective than diet as ways to stay healthy,
and users were more likely than non-users to think herbs are more expensive ways to
stay healthy. However, both levels of users were more likely to think herbal
supplements are more convenient than diet.
Attitudes about the effectiveness, safety, expense, naturalness, potency, and
personal control of taking herbal supplements in comparison to prescription
medications was related to level of herbal supplement use. In general the trend was
for users to be more likely to have positive attitudes toward herbs and less likely to
give a "don't know" answer.
Eating the recommended number of food guide pyramid servings of fruits and
vegetables as well as eating a greater number of nutrient rich vegetables was not
related to herbal supplement use. However, a somewhat higher percentage of herbal
supplement users tended to meet the fruit and vegetable recommendations than nonusers of herbal supplements.
Stage of change in relation to vegetable intake was related to herbal
supplement use. As respondents' herbal supplement use increased, so did the
likelihood of classifying themselves into one of the action stages of change for

vegetable consumption. Stage of change for fruit consumption was not related to
herbal supplement use.
Choice to stop using herbs if they were pronounced unsafe by a governmental
agency was not related to level of herbal supplement use. However, 17% of sometime
users and 16% of regular users reported that they would continue to use herbs even
after they were pronounced unsafe by a governmental agency.
The results of this study clearly show that there is a high prevalence of herbal
supplement use among young adults in Oregon, and those who are using herbal
supplements seem to have a strong belief in the herbs they are taking. With the
limited knowledge on herbs' safety and efficacy, young adults need to be educated
about the herbs they are using. Hopefully, the information from this study can help
health professionals identify which young adults might be using herbal supplements in
order to educate them on making smart choices about herbs, and smart choices about
their overall health. To inform young adults about the herbs they are using, additional
research on herbal supplements' potential benefits and harmful side effects is needed.
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INTRODUCTION

Today in the United States, the use of alternative medicine is becoming
increasingly more popular (1,2). Dietary supplements are one of the most common
forms of alternative or complementary medicine. Dietary supplements include, but are
not limited to both vitamin and minerals and also herbs and other botanicals,
commonly referred to as nonvitamin, nonmineral (NVNM) supplements (3).
Herbal supplements are growing increasingly popular. Sales data demonstrate
this increase in use of NVNM supplements, with sales of herbs/botanicals increasing
nearly 70% between 1994 and 1997 (3). The herbal dietary supplement market has
been growing at 25% a year and the market is currently estimated at $4 billion (4,5).
In the USA, sales of St John's Wort, an herb commonly used for anxiety and
depression, rose by 2800% between 1997 and 1998 (1). This rapid growth could be a
result of the market making its way from health food and specialty stores to grocery
stores. Nonvitamin, nonmineral (NVNM) supplements also currently receive
extensive media coverage on their potential therapeutic qualities (3). Contrary to
some beliefs, NVNM products on the market are not required to demonstrate efficacy,
safety, or quality (6,7).
Research identifying the prevalence of use and the characteristics of young
adult users is limited. A telephone interview conducted by NPR/Kaiser Family

Foundation/Kennedy School of Government, found 16% of 18-29 year old Americans
reported that they were regular users of herbal supplements (8). A 1996 study
conducted by the Gallup Organization found 20% of adults surveyed were using
herbal supplements and in the NHANES III study, conducted from 1988 to 1994, 37%
of respondents, age 17 and above living in the U.S., reported taking herbal
supplements (3). In a survey conducted by Eisenberg et al., 12% of adults living in the
U.S. reported using herbal supplements (9). In the study by Eisenberg et al,
prevalence of use was most common among white women, aged 35 to 49 years,
having some college experience, and living in the West (9). Other research has found
similar demographic characteristics among users (1,8). Ginseng, echinacea, ginkgo
biloba and garlic were the herbs reported to be the top-sellers in 1995 and 1997 (3).
For many young adults, aged 18 to 24, this is the stage in their life when they
start making their own health decisions. Some young adults, as they strive for their
independence might rebel against existing values and may experiment with extreme
behaviors (10). Young adults are often characterized as being unconcerned with their
health due to their lack of health problems at this age (11). Young adults today also
have more spending power than ever before, which does not go unnoticed by
advertisers and manufacturers (10). These characteristics of young adults are
important when looking at the beliefs and practices young adults hold when it comes
to their health.
Research shows that the food choices young adults make are not meeting the
recommendations of the Food Guide Pyramid or the Dietary Guidelines for Americans
(12-17). The most well recognized aspect of the diets of young people is skipped

meals, fast foods, and convenience snacks (12-14,18-21). In a study by Huang et al.,
at Michigan State University, the forty foods consumed most frequently by college
students included various carbonated beverages and few fruits and vegetables (22).
Young adults do not eat the recommended five servings of fruit and vegetables a day.
In a study by Keim et al. (14) young adults' fruit and vegetable intake was measured
to be 4.2 + 2.5 servings per day, the most frequently eaten fruits and vegetables being
fruit juices and fried potatoes. Similar results of young adults' low fruit and vegetable
intake, with the most popular items being fruit juices and fried potatoes, was found in
a study by Georgiou, et al. (23). Young adults' eating habits are a concern because
youthful nutritional shortcomings might put them at greater health risk later in life.
Little is known about the relation between young adults' herbal supplement use and
their dietary behaviors and intentions.
Little is known about young adults' motivation for their dietary behaviors or
how they go about changing those behaviors. In a study by Betts et al., young adults
surveyed across many different states had consistent responses on factors that affect
their food intake: time constraints, financial barriers, and health concerns (24).
Perhaps these same factors motivate young adults to use herbal supplements. Since
the popularization of herbal supplement use is a relatively recent phenomenon, such
use could be looked upon as a dietary or health behavior change. Understanding more
about the motivations for herbal supplement use and their possible relationship with
other dietary behaviors and behavior change would be useful to efforts promoting
healthful diets in this age group.

Recently, the Stages of Change model has received interest as a tool for
helping to understand and change dietary behaviors, including fruit and vegetable
consumption (25-31). The Stages of Change Model is a theory that proposes behavior
change is a dynamic process involving several distinct stages: precontemplation (both
unaware and not interested in change), contemplation (thinking about changing),
preparation (making plans to change), action (modifying behaviors or environment),
and maintenance (sustaining new changes and preventing relapse) [25,32-34]. People
differ in their intentions, readiness, and behaviors in each of these stages. People can
also move in and out of the different stages. The stages of change construct was first
used to study addictive behaviors, such as smoking (33). It has been established that
this model can predict behavior change across twelve health behavior problems,
including reduction of dietary fat (35). Recently, this model has also received interest
as a tool for helping to understand and change dietary behaviors, including fruit and
vegetable consumption (25-31). The Stages of Change Model has provided a
theoretical framework for approaches to accelerating the rate at which a behavior
changes (36,37). A simple algorithm is used to classify subjects into the appropriate
stage (25,31,38).
This study will investigate young adults' use of and attitudes toward herbal
supplements in relation to health. This study will also investigate whether young
adults' herbal supplement use is related to fruit and vegetable consumption and
readiness to change fruit and vegetable consumption as measured by stage of change.

Hypotheses

1. The greater the familiarity with types of herbal supplements, the more likely young
adults will be to use herbal supplements.
2. Healthful lifestyle characteristics such as:
(a) frequently eating breakfast
(b) infrequent patronage of fast food restaurants
(c) not smoking
(d) consuming alcohol only in moderation (<7 drinks per week for females and
<14 drinks per week for males)
(e) having a healthy BMI (19-25)
will be positively associated with herbal supplement use among young adults.
3. Thinking that herbal supplements are useful for various health parameters:
(a) maintaining good health
(b) insuring a well-balanced diet
(c) preventing or treating common illnesses like colds
(d) preventing serious chronic illnesses later in life
will be positively associated with frequency of herbal supplement use.
4. Attitudes toward the effectiveness, convenience, and expense of taking herbal
supplements in comparison to eating a balanced diet, as a way of staying healthy,
will be progressively more positive with increased frequency of herbal supplement
use.

5. Attitudes toward the effectiveness, safety, expense, personal control, and
naturalness of herbal supplements in comparison to prescription medications, will
be progressively more positive with increased frequency of herbal supplement use.
6. Young adults who meet the Food Guide Pyramid recommendations to eat 2 or
more servings of fruit and 3 or more servings of vegetables daily (measured by a
food frequency questionnaire) and eat a greater number of nutrient rich vegetables
(carrots, broccoli, cauliflower, spinach, and greens) will be more likely to use
herbal supplements than young adults who do not meet these recommendations
and eat fewer nutrient rich vegetables.
7. Young adults who placed themselves in the action/maintenance stages of change
with respect to meeting the recommendations for fruit or vegetable consumption
will be more likely to use herbal supplements than young adults that placed
themselves in one of the pre-action stages of change.
8. Young adults that are occasional users of herbal supplements will be more likely
than regular users to think they would stop using herbal supplements if a
government agency told them that the herbal supplement they used most often was
unsafe.

Operational Terms

1. Regular users include respondents who report using herbal supplements at least
once per week.
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2. Sometime users include respondents who report using herbal supplements less than
once per week.

3. Herbal supplement users include both sometime and regular users.

LITERATURE REVIEW

Complementary and Alternative Medicine

Definition of Complementary/Alternative Medicine

The terms complementary medicine and alternative medicine are used
interchangeably throughout the literature. However, there is controversy about
whether there is a difference between them (39). The two are combined into one
phrase, complementary and alternative medicine (CAM), by the Office of Alternative
Medicine (OAM) at the National Institutes of Health, which defines the term as "those
treatments and health care practices not taught widely in medical schools, not
generally used in hospitals, and not usually reimbursed by medical insurance
companies" (40). This definition is not used exclusively throughout the literature;
other definitions are used depending on the author's preference. The problem with the
current definitions is that they are no longer up to date with past and current changes
being made in the health care system. Alternative medicine programs and benefits are
being offered by an increasing number of US insurers and managed care organizations
(41), and courses on alternative medicine are now being offered in a majority of US
medical schools (42). Alternative medicine is difficult to define because a broad
spectrum of practices and beliefs is encompassed (43).
The practices and treatments embraced by CAM include, but are not limited to,
the use of herbal preparations; vitamins and supplements; nutrition; intravenous
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infusions; acupuncture; and behavioral and relaxation techniques (39). Some of these
practices, for example use of plants for healing purposes, have been practiced
thousands of years and form the origin of modem medicine (44).

Prevalence of Use of Complementary/Alternative Medicine

True prevalence of use of complementary/alternative medicine remains
uncertain in the general population. Most of the research that has been conducted to
obtain data on prevalence of use of CAM has utilized telephone surveys, which is a
sampling method that is not necessarily representative of the entire population, since it
does not include non-telephone households. In a telephone survey conducted in 1990,
with a national sample of adults 18 years of age or older, Eisenberg et al., found that
one in every three respondents (34%) reported using at least one unconventional
therapy in the past year (43). Extrapolating data on the percentage of users paying
entirely out-of-pocket for CAM services to the U.S. population suggests that
Americans made an estimated 425 million visits to providers of CAM in 1990,
exceeding the number of visits to all U.S. primary care physicians, 388 million (43).
Parallel, nationally representative, telephone surveys were also conducted by
Eisenberg et al. in 1991 and 1997 (9). Results demonstrated that during the previous
year, use of at least 1 of 16 alternative therapies increased from 33.8% in 1990 to
42.1% in 1997. Herbal medicine, massage, and megavitamins, were a few of the
therapies increasing the most. In 1998, Astin found that 35% of respondents (18-24
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years), a random sample surveyed in the US, used some type of CAM within the past
year (45).
Another tool used for estimating prevalence of use of CAM, is sales data.
Expenditures for alternative medicine services increased an estimated 45.2% between
1990 and 1997, and were conservatively estimated at $21.2 billion in 1997 (9). It is
evident that today in the United States, the use of alternative medicine is becoming
increasingly more popular (1).

Reasons for Using Complementary/Alternative Medicine

People choose to use CAM for a variety of situations. Reasons include, but are
not limited to, health promotion, disease prevention, and treatment of serious diseases
(39,43). In the national survey conducted in 1990 by Eisenberg et al., the majority of
respondents used CAM for chronic, as opposed to life-threatening, medical conditions
(43). Eisenberg found similar results in two cross-sectional studies conducted during
1990 and 1997 (9). In both surveys alternative therapies were used most frequently
for chronic conditions, including headaches, anxiety, depression, and back pain.
However in the 1997 survey, of the alternative therapies used, 58% were used in part
to "prevent future illness from occurring or to maintain health and vitality."
Some complementary therapies, such as acupuncture to prevent nausea and to
promote relaxation, and behavioral techniques for chronic back pain, have been
documented as safe (39). However, others, such as high-dose vitamins and minerals
and some herbs and supplements, have some documented toxic side effects (39,46-
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48). Reported side effects of ginseng range from insomnia and skin eruptions to high
blood pressure and vaginal bleeding (49). Some herbs also can cause allergic
reactions. Chamomile has been documented to cause allergic reactions, with
symptoms that include abdominal cramps, tongue thickness, and a tightness in the
throat (50). Harmful drug-herb interactions also exist. If Echinacea is used beyond 8
weeks, it can cause hepatotoxicity and therefore should not be used with other
hepatotoxic drugs, such as anabolic steroids (52). Feverfew has been shown to inhibit
platelet activity, therefore, anticoagulants should be avoided with use of this herb
(53,54). Considering the little research available on dietary supplements, and their
potential harmful side effects, they deserve special attention.

Dietary Supplement Therapy

Definition of Dietary Supplements

The use of dietary supplements is one of the most common therapies used in
complementary/alternative medicine. The Dietary Supplement Health and Education
Act (DSHEA), passed by Congress in 1994 (55) defines a dietary supplement as "a
product, other than tobacco, intended to supplement the diet that contains at least one
or more of the following ingredients: a vitamin, a mineral, an herb or other botanical,
an amino acid, or a dietary substance for use to supplement the diet by increasing the
total dietary intake; or a concentrate, metabolite, constituent, or extract or combination
of any of the previously mentioned ingredients." These products can be ingested in

12

many forms, including capsule, powder, gelcap, tablet, liquid, or other form (56,57).
Dietary supplements are available in pharmacies, mail-order catalogs, small homebased businesses, health food and grocery stores, television, and the Internet (47,58).

Regulation of Dietary Supplements

In the United States, DSHEA distinguishes dietary supplements from drugs
and food additives, and thus they are not subject to the same regulations, involving a
formal FDA approval process (47,55-57,59). The FDA does not authorize or test
manufacturers' claims made on the safety or effectiveness of dietary supplements, but
the manufacturer should be able to provide information in support of any labeling
claims made (47,59). A manufacturer is also responsible for ensuring that its dietary
supplements are safe. However, FDA approval is not required before the product is
marketed; the FDA must show that a supplement is unsafe or mislabeled before it can
restrict or ban the product's use (47).

Classification of Dietary Supplements

Vitamin and Mineral Dietary Supplements

Vitamin and mineral supplements are one of the most common nonprescription pharmaceuticals ingested in the United States (60). According to dietary
supplements sales data from the FDA, consumers spent an estimated $4.9 billion (48%
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of the supplement market) in 1996 (61). In 1997, vitamins still dominated the U.S.
dietary supplement market, accounting for nearly half the sales in 1997 (47).
The prevalence of use of vitamin/mineral supplements and the characteristics
of users have been widely studied. The National Health and Examination Survey
(NHAI^ES II), conducted from 1976 to 1980, found that almost 35 percent of
respondents took a vitamin and/or mineral supplement (62). In a survey conducted
across seven states, in 1986, fifty-four percent of the sample, being predominately
white, consumed some type of supplement (63). The 1987 and 1992 National Health
Interview Surveys (NHISs) found that about 24% of the U.S. population takes
vitamins and/or minerals (64). Overall, vitamin or mineral supplementation is most
common among whites, females, and older persons who are more affluent and more
highly educated individuals (62,65).

Other Dietary Supplements

Other dietary supplements include nonvitamin, nonmineral (NVNM)
supplements and herbs/botanicals, both terms encompassing herbal supplements.
However, the current classifications are inconsistent and can be confusing (3).
Information on the prevalence of use of NVNM supplements and
herbs/botanicals is limited (3). There is also limited knowledge of the efficacy, safety,
and quality of NVNM products, making this is an important area of research.
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Herbal Supplements

Definition of Herbal Supplements

Herbs are defined in many ways depending on the context that the word is
used. The word refers to non-woody, seed-producing plants that die down at the end
of the growing season, in botanical nomenclature (66). In the culinary arts it refers to
products of vegetable origin that are used to add flavor to food. When referring to
herbal supplements, the word has a different meaning, defined differently amongst
authors. The 1994 DSHEA defines an herb as a plant with leaves, seeds, flowers, or
roots used for enhancing health status rather than as seasoning. In Varro Tyler's,
Herbs of Choice, herbs are defined as "crude drugs of vegetable origin utilized for the
treatment of disease states, often of a chronic nature, or to attain or maintain a
condition of improved health."
Herbs are available in the form of teas, powders, tinctures, extracts, syrups,
dried or solid extracts, oils, tablets, loose leaves or roots, salves, and liquids (55). The
most common way of consumption is in the form of teas (66). People often seek
herbal supplement therapy for problems such as arthritis, allergies, insomnia,
headaches, anxiety, and depression (67).

Marketing Sale of Herbal Supplements

Herbal supplements are growing increasingly popular. Sales data demonstrate
this increase in use of NVNM supplements, with sales of herbs/botanicals increasing
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nearly 70% between 1994 and 1997 (3). The herbal dietary supplement market has
been growing at 25% a year (68). In the USA, sales of St John's Wort, an herb
commonly used for anxiety and depression, rose by 2800% between 1997 and 1998
(1). The market for dietary supplements in the US in 1997 was valued at $11.8 billion,
according to industry data. Sales of herbal products represented the fastest growing
segment of this market, making up 33% of the market (69,70)

Popular Herbal Supplement Products

Why are herbal supplements so popular? Currently, NVNM supplements
receive extensive media coverage on their potential therapeutic qualities (3).
Americans are also becoming increasingly more frustrated with rising health care costs
and the perceived impersonal nature of conventional medicine (47).
The most commonly used herbal supplements are garlic, ginseng, ginkgo
biloba, and Echinacea (3,71). Their popularity might stem from the substantial
amount of claims made about these products. Supplement merchandisers promote
garlic for its antibiotic properties for common ailments like colds, sore throats, and ear
infections; to boost the immune system; and to aid in the treatment of various
problems such as insomnia, cancer, and heart disorders (3).
Echinacea is a pink wildflower used by North American Indians. Echinacea
facilitates wound healing, acts as an anti-inflammatory, and lessens symptoms and
speeds recovery from viruses (48). The most consistently proven effect of Echinacea,
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amongst the 500 scientific studies that have been documented, is its stimulating
phagocytosis (48).
Feverfew, native to southwest Europe, has a long history of use for disorder
often controlled by aspirin, such as migraine and nausea (66). A number of clinical
trials have verified feverfew preventing such attacks (48).
Saw Palmetto is a small, palm-like plant native to North America. Today, it is
largely used for treating urinary tract problems (66). Placebo controlled, double blind
studies have confirmed these findings (48).
Kava Kava is a member of the pepper family, grown in the South Pacific. Its
primary use is as a natural sedative to aid with insomnia and also is a muscle relaxant
(72).
Ginkgo Biloba is the oldest living tree species. This is an herb that has shown
tremendous promise in alleviating many symptoms related to vascular diseases, which
include dizziness, depression, and short-term memory loss (66). This herb has gained
reputation as a "smart pill." Sellers of Ginkgo claim that the herb can "enhance
mental focus," "improve memory and concentration," and "help you remember where
you put things" (73).
Ginseng is the most famous Chinese herb. Its main use is to boost energy. It
is one of the most popular healing herbs used to increase mental and physical
efficiency and resistance to disease and stress. Animal studies have demonstrated
these effects, but there is little evidence of the effects Ginseng has in humans (66).
St. John's Wort is native to many parts of the world, including the U.S. It is
one of the most popular treatments for depression. It is also used to treat anxiety and
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sleep disturbances (66). The efficacy of St. John's Wort has been demonstrated in
clinical trials (48).
Chamomile is an extremely popular herb for treating indigestion as well as
many other conditions. Chamomile promotes an anti-inflammatory activity on the
gastrointestinal tract, and in this country, is usually taken as a tea for this purpose (66).

Prevalence of Herbal Supplement Use

It is estimated that one third of Americans use herbs, spending more than $3.5
billion annually on herbal products (48). Eisenberg's study, conducted in 1997,
indicated that there has been a fourfold increase in the use of herbal products since
1990. In fact, herbs now rank third among alternative therapies (9).
Several prevalence studies have been conducted on herbal supplement use. A
1996 Canadian study, conducted by the Gallup Organization, found 20% of adults
surveyed were using herbal supplements (74). Herbal supplement users were more
likely to be female, 35 to 49 years old, college educated, and living in the West. Of
the 1,003 adults surveyed over the telephone, two-thirds believed that natural herbal
supplements could be just as effective as prescription drugs.
In a 1990 survey conducted by Eisenberg et al., 12% of adults living in the
U.S. reported using herbal supplements (9). Prevalence of use was most common
among white women, aged 35 to 49 years, having some college experience, and living
in the West.
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In the NHANES III study, conducted from 1988 to 1994, 37% of respondents,
age 17 and above living in the U.S., reported taking herbal supplements (3). Reported
use of herbal supplements was highest among later middle and earlier older ages,
those who had a higher alcohol intake, obese people, and people with more healthful
lifestyles such as higher fruit and vegetable consumption. In comparison to other
studies, there were no associations between herbal supplement use and education,
income status, or region.
In a study exploring the knowledge, attitudes, and practices of dietitians
licensed in Oregon regarding herbs, only 10% or fewer LDs considered themselves
knowledgeable about herbs for treatment and prevention of illness (75). Only about
50% of LDs were confident of the effectiveness of herbs and fewer than 75%
considered them to be safe.
Research identifying the prevalence of use and the characteristics of young
adult users is limited. In fact, the only data specifically on young adults' herbal
supplement use, came out of a telephone interview conducted by NPR/Kaiser Family
Foundation/Kennedy School of Government (8), a project of National Public Radio.
This study found 16% of 18-29 year old Americans reported that they were regular
users of dietary supplements (not including vitamins and minerals). Although young
adults, 18-29 year olds, were not the highest users, this age group was the most
familiar with dietary supplements. Users came from all demographic backgrounds,
including those with lower income and less education. Some characteristics that users
did have in common were their belief in the effectiveness of the products they used.
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Users also were more likely to think supplements are safe and effective in comparison
to non-users.

The Young Adult Population

Characteristics of Young Adults

The years between 18 and 24 are difficult ones as young adults transition from
being children to becoming adults. For many young adults this is the first time in their
life when they start making their own health decisions and their own food choices,
without the influence of parents. Some young adults, as they strive for their
independence, might rebel against existing values and may experiment with extreme
behaviors (10). Young adults are often characterized as being unconcerned with their
health due to their lack of health problems at this age (11). Contrary to
recommendations, 18- to 34-year-olds reported believing less strongly in the
connection of diet and cancer and have less knowledge of dietary recommendations of
the National Cancer Institute, in comparison to other age groups (76). Their lack of
health concerns and health knowledge are unfortunate because these are crucial years
when young adults are developing eating habits that are likely to be maintained
throughout life (12).
Young adults are not thinking about their health, and they are also not
necessarily leading healthy lifestyles. The third National Health and Examination
Survey, phase I (1988-1991), reported a 20.2% rate of obesity among 20- to 29-year-
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olds, for both genders (77). Research shows that the food choices young adults make
are not meeting the recommendations of the Food Guide Pyramid or the Dietary
Guidelines for Americans (13-17). Most are eating more than 30% of their total
calories from fat (12) and are also not eating the recommended five servings of fruits
and vegetables a day (14). Research also showed, as long as a decade ago, that among
university students only 18% exercised the amount recommended to obtain health
benefits (78).
Research suggests that lifestyle habits, food intake in particular, during a
young adult's life may have long-term health implications, and what young adults are
eating are not as nutritionally sound as desired (79-81). Researchers, therefore, need
to pay special attention to the behaviors, in particular diet and supplement use, of
young adults.

Dietary Patterns

What young adults eat is very important when considering the connections
now known between diet and health. Dietary modifications, in particular reduction of
dietary fat and increases in fruit, vegetables, and grain products, may reduce the risk of
premature morbidity and mortality from many cancers and cardiovascular disease
(82,83). Both government and health organizations have made recommendations to
improve the diets of the U.S. population. The National Cancer Institute has promoted
a national health objective to reduce average consumption of fat to 30% or less of total
energy, increase average consumption of fiber to 20-30 grams per day, and to increase
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fruit and vegetable consumption (84). These recommendations are similar to the
objectives of Healthy People 2010 and the Dietary Guidelines for Americans (17,85).
The most well recognized aspect of the diets of young people is skipped meals,
fast foods, and convenience snacks (12-14, 18-21). Students surveyed at Michigan
State University, 1990-1991, reported sipping breakfast 22%, lunch 8%, and dinner
5% of the time and 80% of students snacked at least once a day (22). The forty foods
consumed most frequently included various carbonated beverages and few fruits and
vegetables. When fruits and vegetables were eaten, the most common vegetables were
various forms of potatoes and salads; fruits included apples, bananas, and oranges.
Although men snack more than women (86), Marrale et al. has estimated that
25% to 33% of adolescents' total energy comes from snacking (87). Georgiou et al.
found that one of the greatest contributors to fat intake among women was salty
snacks (88).
Most young adults also do not meet the recommendation of consuming less
than 30% of total calories from fat. The 1989-1991 Continuing Survey of Food
Intakes by Individuals (CSFII) found that more than 75% of young adults consumed
more than 30% of energy from fat (12). For men, ground beef was the primary source
of total fat. Condiments/salad dressings, pizza, whole milk, hotdogs/sausages, lunch
meats, and eggs also contributed to total fat. Young adults that did consume less than
30 % total calories from fat did so by choosing low fat milk, legumes, rice, and fruit.
Song et al., who surveyed young adults participating in a general nutrition
class at a mid-western university between 1988 and 1991, found that men and women
had very similar energy contributions from fat (89). Men consumed 37+12% of their
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energy from fat and women 37+16%. The average intake of all nutrients exceeded the
RDA, except for calcium for females. Other studies have found that women usually
do not meet the recommendations for calcium, in addition to iron and folate (21).
Exercisers seem to differ from non-exercisers when it comes to eating.
Georgiou et al., found that a random sample of young adult exercisers, recruited in
Oregon and Nebraska, considered it more important to eat nutritious foods compared
to non-exercisers (90). Exercisers ate more nutrient-dense, low-fat foods, and met the
Food Guide Pyramid recommended grain and fruit intakes more frequently than nonexercisers. Female exercisers also reported decreasing their intake of high-fat foods
more often than female non-exercisers.
Studies have also shown that student status affects health-related personal
characteristics and food habits and choices of young adults (23). Non-students in
general have higher rates of overweight, smoking, and consumption of higher-fat and
lower-fiber foods. In a survey conducted by Georgiou et al., a random sample of
young adults across nine different states in the U.S. was surveyed (23). Results found
that students and college graduates came closer to current recommendations to eat
more grain foods high in fiber, lower-fat varieties of meat and milk, and more fruits
and dark-green vegetables than non-students.

Fruit and Vegetable Consumption

Twenty-three percent of all deaths in the U.S. are accountable to cancer (91)
and the cause can be attributable to unhealthful diets more than any other cause (84).
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Of all the different dietary factors postulated to influence cancer incidence, the
association between low fruit and vegetable consumption and an increased risk of
developing cancer has the strongest epidemiological evidence (84).
Young adults do not eat the recommended five servings of fruit and vegetables
a day. Georgiou et al. surveyed a random sample of young adults from nine different
U.S. states from 1993 to 1994, and found fruit and vegetable consumption to be low
(23). Among women, even those at the 75th percentile for vegetable consumption did
not consume three to five servings per day, the amount recommended by the Food
Guide Pyramid. The most popular vegetables and fruits consumed were potatoes
(fried) and fruit juices.
Melby et al. surveyed college students from a large mid-westem university in
1983 and found that 69% of the students reported not eating any fruit at least once per
day, and 43% ate vegetables less than once per day (78). This is despite their
agreement that a healthy diet would include daily consumption of fruit and vegetables
(95%).
Song et al., who surveyed young adults participating in a general nutrition
class at a mid-westem university between 1988 and 1991, found that 69% and 62%
reported consuming the minimum number of recommended servings of vegetables and
fruit respectively (89). Eight percent and 33% consumed no servings from the
vegetable or fruit groups respectively.
A telephone survey conducted in 1990 found that adults in 16 states had a
mean daily intake of 3.5 servings of fruit and vegetables (92). Overall, only 20.2% (1
in 5 U.S. adults) of the population reported consuming five or more fruits and
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vegetables a day, including a higher proportion of women. Fruit and vegetable intake
increased with education and age.
Data from the Washington State Cancer Risk Behavior Survey (1995-1996),
surveying adults, also found higher vegetable consumption was associated with
increasing age and years of education (93). Fruit consumption was positively
associated with education, among men, and positively associated with both education
and age and inversely associated with BMI, among women. Fruit and vegetable
intakes were also positively associated with regular exercise, supplement use, and
beliefs, barriers, intrinsic motivation, and stages of dietary change, for both men and
women.
Not only is the number of fruits and vegetables consumed important to health,
but also the types. Raw vegetables, followed by allium vegetables, carrots, green
vegetables, cruciferous vegetables, and tomatoes are thought to be the most protective
against cancer (94). Unfortunately, these are not the most common vegetables eaten
among young adults. In a mailed survey conducted by Keim et al, respondents
reported consuming 4.2 + 2.5 servings of fruit and vegetables per day. Unfortunately,
the most frequently eaten fruits and vegetables, reported by both students and nonstudents, were juices, orange or grapefruit juice; potatoes, French fries and fried
potatoes; and salads (14). Over 90% of respondents often or usually added dressing to
salads and over 75% often or usually added fat to potatoes.
One factor contributing to young adults' low fruit and vegetable intake may be
the way that these foods are viewed. In a 1990 study conducted by Sobal and Cassidy
(95), university nutrition students were surveyed to explore perceptions they had on
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fattening and dieting foods. Students reported both vegetables (38%) and fruits (36%)
as foods associated with dieting more than any other food.

Factors Influencing Food Intake

Food choices are made through complex interplay between sociodemographic,
psychosocial, and environmental factors (93). Most studies find positive associations
of nutrition knowledge, belief in a relationship between diet and health, and stage of
dietary change with consumption of fruit and vegetables (25,96,97). Fruit and
vegetable intakes have also been related to taste preferences (14,97,98), cost
(14,97,98), and availability (98).
In 1994 Betts et al. surveyed young adults across seven different states through
focus groups to find out what factors affect their food intake (11). Respondents
reported across all states that time constraints, financial barriers, and health concerns
all impact food choice. The convenience of food, personal schedules, and time
available were mentioned 95%, 84%), and 82% respectively. Due to time constraints,
convenient foods, especially fast food (65%) and foods prepared in microwave oven
(75%) were often cited as necessary. The price of food impacting food choices was
mentioned in 88% of the focus groups. Related to this were personal finances (67%)
and the price of restaurant foods (44%)). In 82% of the groups, health concerns were
mentioned as influencing food decisions. Hunger (65%), taste (60%), and cravings
(72%) were also cited as reasons for choosing particular foods.
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Another survey conducted by Betts et al. included a mailed survey that was
sent to a random sample of young adults across seven different states to explore ways
young adults view foods (24). Findings showed that foods were viewed in terms of
physical/social aspects, whether they were fattening or health promoting, importance
of nutrition with adequacy of money and shopping/preparation skills, and adequacy of
cooking facilities and stores. Foods were viewed differently among respondents,
depending on whether or not they were students. Importance of nutrition disappeared
as a perception while convenience emerged, for students. For graduates, the
importance of nutrition appeared, while the perception of adequacy of money
disappeared. Non-students also identified satiety as a factor and did not perceive the
importance of nutrition as a factor.

Stages of Change Model

Background

Little is known about young adults' motivation for their dietary behaviors or
how they go about changing those behaviors. Time constraints, financial barriers, and
health concerns are some of the factors that influence young adults' food choices (24).
Perhaps these same factors motivate young adults to use herbal supplements. Since
the popularization of herbal supplement use is a relatively recent phenomenon, such
use could be looked upon as a dietary or health behavior change. Understanding more
about the motivations for herbal supplement use and their possible relationship with
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other dietary behaviors and behavior change would be useful in understanding the
beliefs and practices young adults hold when it comes to their health.
Recently, the Stages of Change model has received interest as a tool for
helping to understand and change dietary behaviors, including fruit and vegetable
consumption (25-31). The Stages of Change Model is a theory that proposes behavior
change is a dynamic process involving several distinct stages: precontemplation,
contemplation, preparation, action, and maintenance (25,32-34). This is a non-linear
process where the stages can be moved in and out of at any time (26). People
normally do not stay in one stage, but tend to recycle through the stages. Because
relapse is a rule rather than an exception, the Stages of Change is drawn as a spiral
model versus a linear model (32). The process through which individuals move
through the different stages has been found to be relatively consistent across
behaviors.
Individuals that are in the precontemplation stage are either unaware of having
a problem or are not seriously thinking about taking action in the near future, usually
measured as the next six months (26,32). People may be in this stage because they are
uninformed about the consequences of their behavior or because they have tried to
change in the past unsuccessfully and are demoralized. Whatever the reason for being
in this stage, these individuals avoid reading, talking, or learning about their particular
behavior. These individuals are often characterized as being unmotivated and not
ready for intervention (26).
In the contemplation stage, people become aware that a problem exists, but are
not willing to change in the next six months (26,32). In this stage, individuals are
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aware of the pros of changing, but they are also aware of the cons. People tend to get
stuck in this stage for long periods of time as they are concerned about what they will
have to sacrifice to change and whether they will be successful or not in making the
change.
In the preparation stage, individuals are ready to make a change in the future,
usually measured as the next month (26,32). They have typically taken action in the
past year, seeking information to aid in their plan of action, for example reading a selfhelp book, consulting a counselor, or talking to their doctor.
People who have changed their behavior or have made specific modifications
to their lifestyle within the past six months are considered to be in the action stage
(26,32). The word, action, is very specific to certain modifications in this model. For
example if one is taking action on diet with respect to fat intake, it is agreed that this
means consuming no more than 30 percent of total calories from fat (26). Individuals
in the action stage are very excited and ready to make a change, and they are tired of
contemplating and preparing for change. The dangers here are that when the
enthusiasm is lost, or if actions are misapplied, the problem behavior is revisited
again.
Maintenance is the stage where the individual strives to prevent relapse by
continuing to follow the behavior changes that were initiated in the action stage
(26,32). It is estimated that this stage lasts anywhere from 6 months to 5 years (26).
This is a stage where new strategies are needed to help cope with difficult situations in
order to stabilize the behavior change.
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Studies Applying the Stage of Change Model To Dietary Change

The stages of change construct was first used to study addictive behaviors,
such as smoking, when it was first proposed by Prochaska and DiClemente 19 years
ago (33). Since then, it has been established that this model can predict behavior
change across twelve health behavior problems, including reduction of dietary fat (99).
Recently, this model has also received interest as a tool for helping to understand and
change dietary behaviors, including fruit and vegetable consumption (25-31). With
the complexity of dietary change, it has been more difficult to apply the model in this
area. Studies applying the model to diet have differed in terms of the dietary
assessment methodology and staging algorithms used, as well as the aspect of diet
being examined (34). The majority of studies categorize the sample in stages of
dietary change, but other studies have used staging as a means of improving the
effectiveness of an intervention (34).
Both Greene et al. and Curry et al. have examined the association between
dietary fat intake and stage of dietary change. Greene et al. (29) developed an
algorithm to assess stage of change for fat intake on two different samples. Sample 1
was a random sample of 614 adults responding to a mailed survey and sample 2 was a
convenience sample of 130 faculty, staff, and graduate students, recruited through
mailings. The objective of the study was to develop an algorithm that defines a
person's stage of change with respect to meeting the recommendation of eating < 30%
of energy from fat. The study concluded that the Stages of Change Model is effective
in classifying people by relative fat intake. The algorithm demonstrated that people in

30

the pre-action stages of change consumed more fat than did people in the action or
maintenance stage of change.
Curry et al. (31) also examined the association between fat consumption and
stage of dietary change in two samples of adults. A significant association was found
between the percentage of energy consumed from fat and stage of change. People
classified in the maintenance stage of change were consuming about 3% less of their
total energy from fat in comparison to people classified in the precontemplation stage
of change. Significant differences in intake of dietary fat exist mostly between preaction stages of change (precontemplation, contemplation, and preparation) and later
stages (action and maintenance). Little difference in fat intake is seen between each of
the earlier stages (precontemplation, contemplation, and preparation).
A large study (n=17,121) conducted in the United States examined the
application of the stages of change model to fat and fiber intake and correlates of
nutrient intake (25). The sample was predominantly male (68%)) and white (88%), and
the average age was 40. The study found that people who consumed diets higher in fat
were classified in the pre-action stages of change and those who consumed less fat and
more fiber, fruits and vegetables were classified into action stages of change
(maintenance and action). Females, respondents with more education, and older
respondents were more likely to be placed in later stages of change. As was true in
other studies, little difference was seen in the percentage of energy from fat consumed
between each of the pre-action stages of change. The largest difference, 6%, was seen
between the action stages and the pre-action stages.
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A study conducted in Georgia assessed fruit and vegetable consumption in
relation to stage of change among fourth- and fifth-grade elementary school children
(100). The majority of students in this study did not differentiate among the questions
measuring the stages of change. Twenty-five percent of students had trouble
responding to the questions measuring stage of change. This study concluded that
maybe the stage of change model does not apply to children of this age.
Campbell et al. conducted a study that examined the stages of change for
increasing fruit and vegetable intake among adults and young adults participating in
the national 5-a-day for better health community studies (27). The projects that
participated were located in Alabama, Arizona, Louisiana, Massachusetts, Maryland,
Minnesota, North Carolina, and Washington. In every site but one, Maryland, more
than 20% of respondents were classified in the precontemplation stage. Less than 5%
were classified in the contemplation stage for all states but two (Maryland and
Minnesota). In most sites, almost half or more of respondents were placed in the
preparation stage, and every site had less than 4% in the action stage. There was more
variability in the maintenance stage, ranging from 6.5% (North Carolina) to 24.1%
(Arizona). Women were less likely than men to be in the pre-action stages, and those
in the contemplation/preparation stages tended to be younger than those in other
stages. Also, a higher percentage of participants who had a college degree or graduate
education were in the action/maintenance stage than participants with no college
education. Dietary fruit and vegetable consumption was associated with stage of
change. Across the eight different study sites, participants in the action/maintenance
stage had significantly higher mean daily fruit and vegetable intake, compared to the
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pre-action stages. Little difference in fruit and vegetable consumption was seen
between each pre-action stage, except in Maryland. In Maryland, precontemplators
consumed fewer fruits and vegetables than those in contemplation/preparation. The
findings of this study add support to research suggesting that the Stage of Change
Model is applicable to fruit and vegetable consumption.
With young adults' low fruit and vegetable intake, and the limited research on
young adults' stage of change in relation to fruit and vegetable intake, more research is
needed in this area.
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METHODOLOGY

Design and Procedure

Collaboration of Two Projects

The current research project on young adults' (18-24 year olds) herbal
supplement use is in collaboration with a larger, 10-state, Regional Experimental
Station Research Project (NC-219). The focus of NC-219 was on using the Stages of
Change model to promote consumption of vegetables and fruits by young adults. Data
collected from this study, in Oregon, on young adults' fruit and vegetable
consumption and stage of change in relation to fruit and vegetable consumption, were
used when looking at young adults' herbal supplement use and beliefs. Demographic
data from young adults living in Oregon, obtained from NC-219, were also used when
looking at young adults' herbal supplement use.

Survey Instrument Development

In order to obtain information about young adults' use of and beliefs about
herbal supplements, their fruit and vegetable consumption, and stage of change related
to fruit and vegetable consumption, a self-administered, four-part questionnaire was
developed. The first three sections, a food frequency questionnaire (FFQ), a short
algorithm to identify stage of change, and a demographics section were developed by
participating states of NC-219. The fourth section, on herbal supplement use, was

34

developed separately for this research. The four sections were combined and sent to
subjects as one questionnaire.

Food Frequency Questionnaire

A checklist, in the format of a semi-quantitative food frequency questionnaire,
for measuring fruit and vegetable consumption was developed (Appendix 1) using
existing data from the 1994 Continuing Survey of Food Intake by Individuals (101)
and data from food frequency questionnaires for over 1300 young adults, including
both students and non-students (23). The FFQ was used to verify respondents' selfestimation of their fruit and vegetable intake.
Thirteen categories of fruits and fourteen categories of vegetables were
included in the food frequency questionnaire. Fruits included: (1) orange, grapefruit;
(2) apple, applesauce; (3) banana; (4) berries- strawberries, blueberries; (5) other fresh
fruits-grapes, pears, pineapple; (6) watermelon; (7) cantaloupe, honeydew; (8)
peaches, nectarines, plums; (9) dried fruits- raisins, prunes, apricots; (10) canned
fruits, fruit cocktail, (11) fruit salad; (12) orange juice; (13) other 100% fruit juiceapple, grapefruit, cranberry. Vegetables included: (1) French fries, fried potatoes,
hash browns; (2) other potatoes (baked and mashed) and sweet; (3) peas, green beans,
lima beans; (4) refried beans, chili beans; (5) carrots; (6) broccoli, cauliflower,
spinach, greens; (7) green salad, lettuce; (8) pickles, onions, cucumber, celery, olives;
(9) tomatoes; (10) tomato sauce, spaghetti sauce, barbecue; (11) catsup, salsa; (12)
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vegetable soup; stew, vegetable drinks; (13) mixed veggies (frozen, canned, in mixed
foods such as pizza, taco, stir fry); (14) other vegetables (com, peppers, coleslaw).
This checklist was piloted in nutrition classes in several states to refine the list
of foods included. Then, the checklist was validated by thirty Oregon State University
students enrolled in a general nutrition class. The students filled out the FFQ and their
answers were compared to three-day food records that the students had kept for a class
project. Fifty percent of the students had six or fewer discrepancies between the fortysix-item FFQ (forty-six items because originally grain products were included in the
questionnaire, but later they were removed) and their 3-day food record, which was
considered excellent agreement. Only seven percent had poor agreement between
food records and the FFQ, having more than twelve discrepancies. Discrepancies
occurred by students both over- and under-estimating fruit and vegetable intake using
the FFQ compared to the 3-day food records; however, over-estimation was more
common. The extent of agreement between the two methods was considered adequate
to use the FFQ as a measure of fruit and vegetable intake.

Staging Algorithm

A short self-staging algorithm, a series of short questions, was used to identify
stage of change for fruit and vegetable consumption (Appendix 1). These algorithms
were based on those that have been validated for fat consumption (29).
To stage young adults in relation to their fruit consumption, the algorithm first
asked:
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How many servings of fruit and fruit juices do you usually eat each day?
□ Zero

DOne

D Two

D Three

D Four of more

(If you answered "zero" or "one" above, go to box 1, if you answered between "two"
and "four or more" above, go to box 2)

Boxl
Do you intend to start eating 2 or more servings of fruit and fruit juices?
D No, I do NOT intend to in the NEXT 6 MONTHS
□ Yes, I intend to in the NEXT 30 DAYS
D Yes, I intend to in the NEXT 6 MONTHS

If the participant answered that they do not intend to start eating more fruit and
fruit juices in the "NEXT 6 MONTHS", they were placed in theprecontemplation
stage of change. If they answered that they intend to eat more fruit in the "NEXT 6
MONTHS" they were placed in the contemplation stage of change, and if answered in
the "NEXT 30 DAYS," they were placed in the preparation stage of change.
Box 2
Have you been eating 2 or more servings a day of fruit and fruit juices for more
than 6 months?
D Less than 6 months => Do you intend to eat more fruits in the next 6 months?
DNo □ Yes =>In the next 30 days? DNo DYes
D More than 6 months
If the participant answered that they have been eating 2 or more servings a day
of fruit and fruit juices for "less than 6 months," then they were placed in the action
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stage of change. An additional question, "Do you intend to eat more fruits in the next
6 months," or "In the next 30 days," was asked to help stage people who classify
themselves in the wrong stage. For example, if a person self-estimates that they eat 2
or more servings of fruits daily but whose FFQ shows they eat less, they can be
classified into the contemplation or preparation stage in this manner. If "more than 6
months" was answered, the participant was placed in the maintenance stage of change.
To stage young adults in relation to their vegetable consumption, the algorithm
asked:
How many servings of vegetables do you usually eat each day?
D Zero

D One

D Two

D Three

□ Four

D Five or more

(If you answered between "zero" or "two" above, go to box 3, if you answered
between "three" and "five or more" above, go to box 4)
Box 3
Do you intend to start eating 3 or more servings a day of vegetables?
D No, I do NOT intend to in the NEXT 6 MONTHS
□ Yes, I intend to in the NEXT 30 DAYS
D Yes, I intend to in the NEXT 6 MONTHS

If the participant answered that they do not intend to start eating more
vegetables in the "NEXT 6 MONTHS", they were placed in the precontemplation
stage of change. If they answered that they intend to eat more vegetables in the
"NEXT 6 MONTHS" they were placed in the contemplation stage of change, and if
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answered in the "NEXT 30 DAYS," they were placed in the preparation stage of
change.
Box 4
Have you been eating 3 or more servings a day of vegetables for more than 6
months?
D Less than 6 months => Do you intend to eat more vegetables in the next 6
months?
DNo D Yes =>In the next 30 days? D No D Yes
D More than 6 months

If the participant answered that they have been eating 3 or more servings a day
of vegetables for "less than 6 months," then they were placed in the action stage of
change. An additional question, "Do you intend to eat more vegetables in the next 6
months," was asked to identify people who classified themselves in the wrong stage.
If "more than 6 months" was answered, the participant was placed in the maintenance
stage of change.
Previous work conducted by Glanz and colleagues (33), research identifying
stages of change in relation to fruit and vegetable consumption (27), and results of
field tests were all utilized in developing the stages of change algorithm.

Personal Information

The third part of the survey was the personal information section (Appendix 1).
This portion was developed to obtain information on young adults' demographics,
their health behaviors, and health characteristics. Demographic questions included:
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age, gender, residency, number in household, number of children in household, marital
status, student status, highest level of education completed, and race. Questions
assessing health behavior and health characteristics included: times a week breakfast
is eaten, how many meals or snacks a week are eaten at fast food restaurants, how
many alcoholic beverages are drinken per week, smoking status, and BMI (by self
reporting height and weight).
These three sections were pilot tested by 232 young adults (mean age of
21.55y), in February 1999, both collegiate and non-collegiate, across the ten states
participating in the regional research project. Modifications were made after
considering the results of the pilot test.

Herbal Supplement Use and Attitudes

The fourth section of the survey was a series of questions developed to assess
young adults': (a) familiarity with popular herbal supplements, (b) beliefs about the
benefits of herbal supplements, (c) attitudes toward herbal supplements in comparison
to prescription medications and a well-balanced diet, (d) knowledge of safety of herbal
supplements (Appendix 1).
A list of herbal supplements was developed to assess young adults' familiarity
with popular herbs found on the market today. The list was developed through
incorporating the most popular herbs mentioned in the popular press. The list
included: Chamomile, Fever Few, Ginkgo Biloba, Saw Palmetto, Echinacea, Ginseng,
Kava Kava, and St. John's Wort. Subjects were also asked about their use of herbal
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supplements. They were asked if they used herbal supplements regularly (at least
once a week), sometimes, or not at all.
To assess young adults' beliefs about the benefits of herbal supplements, they
were asked about herbal supplements' usefulness for health. Categories of usefulness
included: maintaining good health, insuring a well-balanced diet, preventing or
treating common illnesses like colds, preventing serious chronic illnesses later in life,
none of the above, or don't know.
Questions about the effectiveness, safety, expense, naturalness, potency, and
control of herbal supplements in comparison to prescription medications and over-thecounter remedies, were asked in order to assess comparisons young adults make
among these products. A modified Likert Scale with four response categories was
used to rate each characteristic. For example, when asking about herbal supplements'
effectiveness in comparison to prescription medications, the responses included: more
effective, less effective, about the same and don't know.
Participants were also asked to compare taking herbal supplements to eating a
balanced diet as a way of staying healthy in relation to their effectiveness,
convenience, and expense. A modified Likert Scale was also used for this question,
with four response categories: more, less, about the same, or don't know.
To identify the beliefs young adults have about the safety of herbal
supplements, questions were included about the safety and naturalness of herbal
supplements as well as their personal control over such supplements. Young adults
were also asked if they would stop using an herbal supplement if a government agency
said that the herbal supplement they used most often was unsafe.
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Questions about herbal supplements were designed to identify the prevalence
of use of herbal supplements among young adults and their motivations behind taking
herbal supplements. The herbal supplement portion of the survey was developed from
a prototype survey previously administered to college students in nutrition and English
classes. Once the questions were developed they were pilot tested on 50, Oregon State
University students, enrolled in a general nutrition class. Feedback given by the
students on wording of questions and format was taken into consideration and
revisions were made.

Sampling and Data Collection

Subjects

A list of 3500 randomly selected, geographically representative, young adults
(18 to 24 years old) from Oregon who have telephone numbers was bought from a
commercial agency (Info USA). Selecting a random number from 1 and 2, and
starting with that number, every second person was initially chosen for the sample.
This sampling method was designed to be representative of all areas of the state.

Response Rate

Two hundred and six questionnaires were returned from the 298 potential
subjects receiving questionnaires for a response rate of 69% (Table 1).
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Table 1. Response Rate Data.
Number of randomly selected names/phone numbers contacted by phone
Number of subjects meeting criteria (age 18 to 24)
Number of subjects agreeing to participate in study
Number of subjects returning questionnaire
Number of usable questionnaires

1758
387
298
206
205

Data Collection

Participants were recruited by telephone, in January and February 2000, by
four different callers who were all female, in the age range of 18-24 years, and dietetic
students at Oregon State University. Callers were trained and each caller had a script
to follow (Appendix 2). (The script included a brief introduction to the project,
verification of the respondent's age and address, information about the survey being
mailed, and lastly a thank you for participating and information about the twenty-five
dollar incentive). A two-hour training session was held which involved introducing
the research project, discussing the importance of following a protocol script, and
practicing the script. As many as four tries were made to reach each participant and at
least three of these were on different days of the week and/or different times of day. A
tracking sheet was used by the callers to keep records of all attempts and their
outcomes (Appendix 2).
Data were collected during the months of January through March 2000 using
the four-part questionnaire that was mailed to each participant the day following the
recruitment phone call. Salant and Dillman survey procedures were used to increase
response rate (102). When the surveys were first mailed a return envelope with
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postage and return address was provided to make returning the survey more
convenient. If the survey was not received back in ten days a reminder post card
(Appendix 3) was sent out on the eleventh day from the time the original survey was
sent. If the survey had not been received in an additional ten days, a follow-up
reminder letter (Appendix 3) with a second follow-up survey was mailed on or near
the twenty-first day from the time the first survey was mailed.
As an incentive to increase return rate, participant names were put in a drawing
for twenty-five dollars. When twenty-five surveys had been received, a name was
drawn at random, and that participant received the twenty-five dollar incentive. The
participant was then mailed the twenty-five dollars with a thank you letter (Appendix
3). Giving reminders to non-responders and offering an incentive, a 69% return rate
was achieved.

Statistical Analysis

Data for the herbal supplement portion of the survey was coded by one person
in Oregon. Data for the other three portions of the survey (fruit and vegetable FFQ,
stage of change, and demographics) were coded by another person in Nebraska.
SPSS (Statistical Package for the Social Science) version 10.0 software system
was used to conduct all statistical analysis for this study (SPSS, 10.0). Statistical tests
utilized were determined per consultation with the Department of Statistics at Oregon
State University, The Statistical Sleuth (103), and a SPSS manual (104). Descriptive
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data analysis was performed before analyzing hypotheses. A p-value less than 0.05
was considered significant.

Hypothesis 1

A chi-square analysis was conducted to evaluate whether level of herbal
supplement use was related to familiarity with types of herbal supplements. Subjects
were divided into three approximately equal groups based on the total number of
different herbs heard or read about: 1) heard/read of 0-3 herbs 2) heard/read of 4-5
herbs 3) heard/read of 6-8 herbs. Three categories than nine categories produced a
chi-square test with more reliable results. Follow-up pairwise comparisons were
conducted to evaluate the differences in familiarity with different herbs between those
reporting each level of herbal supplement use.

Hypothesis 2

For hypothesis two, the relationship between three levels of herbal supplement
use (don't use, sometimes use, and regularly use) and the categorical lifestyle
characteristics related to health of not smoking and drinking in moderation were
analyzed using chi-square tests.
The interval level lifestyle characteristics related to health: frequency of eating
breakfast, frequency of fast food patronage, and BMI were each data tested for
normality of distribution using the Kolmogorov-Smimov test. The KolmogorovSmimov test showed that these three characteristics were not normally distributed,
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therefore, the non-parametric Kruskall Wallis test was used to analyze the relationship
between herbal supplement use and frequency of eating breakfast, as well as frequency
of fast food patronage and BMI. Follow-up pairwise comparisons were conducted to
evaluate the differences in fast food patronage between non-users, sometime users,
and regular users of herbal supplements.

Hypothesis 3, 4, 5, 7, & 8

Hypotheses three, four, five, and eight related to subjects' beliefs about herbal
supplements and their use of herbal supplements. Hypothesis seven related to
subjects' stage of change in relation to fruit and vegetable consumption and herbal
supplement use. The variables were all categorical; therefore the chi-square analysis
was used to test these hypotheses. For any p-value<0.05, pairwise comparisons were
evaluated.

Hypothesis 6

Reported FFQ serving sizes of fruits and vegetables were converted into daily
Food Guide Pyramid (FGP) servings, based on the list of foods from "Using the Food
Guide Pyramid: A Resource for Nutrition Educators" (43). The FFQ serving size
(small, medium, large) of each fruit and vegetable reported were multiplied by the
Food Guide Pyramid conversion factor shown for that food and serving size
(Appendix 4). For example, the FFQ defined a medium serving of watermelon as one
medium slice, which is one serving according to the FGP. A small or large serving is

46

less or more than one medium slice (a medium serving) of watermelon, respectively.
The small FFQ serving is equal to one half of a FGP serving and the large FFQ
serving represents one and a half FGP servings. This serving size was then multiplied
by the frequency of consumption as a decimal of number of times per day to estimate
the number of servings eaten per day. For example, if a respondent reported eating 1
medium serving of watermelon, once per month, the 1 FGP serving would be
multiplied by 1/30. If the watermelon was eaten once per week, the 1 FGP serving
would be multiplied by 1/7 to estimate the number of servings of watermelon eaten
per day.
Once the FGP servings were calculated a new variable was then computed for
whether a subject met or did not meet the recommendations of eating two or more
daily servings of fruit and eating three or more daily servings of vegetables. A chisquare analysis was then used to test the association between two levels of herbal
supplement use (use or don't use) and whether or not respondents ate the
recommended number of servings for fruits and vegetables daily.
To test whether the two levels of herbal supplement users (use or don't use) ate
a greater number of nutrient rich vegetables (carrots, broccoli, cauliflower, spinach,
and greens), the non-parametric Kruskall-Wallis test was used (the KolmogorovSmimov test showed that the distribution was not normally distributed).
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RESULTS/DISCUSSION

Demographic Data

The sample (n=205) consisted of 18 to 24 year old males and females, selected
at random from a purchased list of Oregonians in this age range, randomly distributed
by zip code, who had telephone numbers.
The mean age for the entire sample was 21.5 years. Eighteen year olds were
under-represented, only 2 individuals or 1% of the sample. Eighteen year olds were
most likely underrepresented due to the time lag between buying the list of telephone
numbers from Info USA and utilizing the list. All other ages were evenly distributed
in the sample. The age distribution of the sample is reported in Table 2.

Table 2. Age Distribution of Subjects
Age in Years
18
19
20
21
22
23
24
1

Number of Respondents (n=205)
2
28
32
34
39
39
31

Percent of Sample1
1
14
16
17
19
19
15

Percentages may not add up to 100% due to rounding.
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Table 3 shows demographic data for the entire sample (herbal supplement
users and non-herbal supplement users combined). The sample was evenly distributed
between males and females. None of the women reported being pregnant or lactating.
The overwhelming majority of respondents were white (93%). Other
race/ethnic groups included: Asian/Pacific Islander (3%), Hispanic (2%), Black (1%),
and American Indian/Alaska Native (1%). The racial/ethnic makeup of the current
sample is very similar to the racial/ethnic makeup of the general population in Oregon.
Oregon Census 2000 data (106) reported the Oregon population to be predominantly
white (86.6%)), followed by Hispanic (8%), Asian (3%), Black (1.6%), American
Indian/Alaska Native (1.3%), and Native Hawaiian and other Pacific Islander (0.2%).
The majority of participants in the current study had some college education
(64%)): forty-three percent had some college experience (no degree), 20% had
graduated from college, and one had finished graduate school. One-third (34%) were
high school graduates or had a GED. These findings are slightly different from a 2000
Oregon Population Survey (107). In the population survey, 29% of respondents
reported having some college, about one-third reported having a bachelor's degree
(29%), and 34%) reported finishing high school or obtaining a GED. The respondents
participating in the Oregon Population Survey were 25 years or older, this may explain
the higher percentage of respondents having a bachelor's degree.
In the current study, half of the sample was currently students and half were
not. Among current students, 73% were full-time, and 27% part-time. The sample for
the current study is very unique because respondents consisted of both students and
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Table 3. Demographic Characteristics of All Participants
Demographic Variable
Gender
Male
Female
Race/Ethnicity
White (not of Hispanic origin)
Black (not of Hispanic origin)
Hispanic/Latino
American Indian/Alaska Native
Asian/Pacific Islander
Other
Highest Level of Education Completed
Elementary/some high school
r
High school graduate/GED
Some college, but no degree
College graduate
Graduate school
Student Status
Full time student
Part time student
Not currently a student
Residency
City
Suburb
Rural area
Married/Living With a Partner
Yes
No
1 Children Living in Household
Yes
No
Household Size (including self)
1
2
3
4
5
6

1 >6
1
2

Number (n)1
(205)
99
106
(204)
189
2
4
1
6
2
(204)
7
69
87
40
1
(205)
75
28
102
(203)
87
61
55
(204)
51
153
(205)
54
151
(204)
14
46
67
38
22
10
7

(n) is different between variables due to non-response.
Percentages do not always add up to 100% due to rounding.

Percentage (%)2
48
52
93
1
2
1
3
1
3
34
43
20
1
37
14
50
43
30
27
25
75
26
74
7
23
33
19
11
5
3
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non-students. A large proportion of research focusing on young adults only includes
students because they are easy to recruit through universities.
Three-fourths of respondents were not married or living with a partner (75%),
and three-fourths had no children living in their household. Participants having city,
suburban, and rural residency were each well represented: forty-three percent of
participants reported living in cities, 30% in suburbs, and 27% in rural areas. These
findings are similar to 1990 Oregon Census data (106) which reports 70% to be
urban/suburban and 30% of all households to be rural.
Respondents' household size ranged from 1-60. However, the typical size was
under six (97%), and only 3% had a household size greater than six. The higher
numbers may have reflected sorority or fraternity living, or other forms of group
residence. Data from Oregon Census 2000 (106) reported average household size to
be 2.51.

Health Characteristic Data

Table 4 shows BMI for males and females (herbal supplement users and nonusers combined). Body Mass Index (BMI) ranged from 17.94 to 39.87 for males
(mean - 24.84 ± 3.89), and 16.74 to 43.86 for females (mean = 24.03 ± 5.03). The
mean BMI for male respondents in the current study is similar to the mean BMI for
male young adults in a study conducted in 1993-1994 by Georgiou et al. (23). Her
study reported a mean BMI of 24.3 ± 3.5 for male students and 24.7 + 4.1 for male
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Table 4. BMI for Males and Females
BMI
Males
Underweight (< 19)
Healthy Weight (19-25)
Overweight (>25)
Females
Underweight (< 19)
Healthy Weight (19-25)
Overweight (>25)

Number (n)
(98)
2
51
45
(105)
7
66
32

Percentage (%)
2
52
46
7
63
30

non-students. She also reported a mean BMI of 24.8 + 5.9 for female non-student
young adults, which is similar to the results of the current study. However, mean BMI
for female students was 22.7 + 4.0, which is lower than the BMI reported in the
current study. Two-thirds (66%)) of female respondents and 51%) of male respondents
had a BMI in the healthy range of 19-24 (healthy weight for height) in the current
study. Thirty-two percent of female respondents and 45%) of male respondents had a
BMI greater than 25 (overweight for height). Very few participants had a BMI under
19 (underweight for height). Males may have a higher rate of being overweight than
females due to bodybuilding (BMI does not take body composition into account). A
research project conducted in Oregon (108), found that 53%) of young adult males lift
weights, in comparison to 30%) of young adult females. The percentage of
respondents in the current study having a healthy weight is higher than findings
reported in the Healthy People 2010 Objectives (85), which used data from the 198894 National Health and Nutrition Examination Survey (NHANES), but adjusted age to
the year 2000 standard population. They reported 45%) of females and 38% of males
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aged 20 years and older having a healthy weight. These different findings may be
attributed to the differences in age between the two samples.
Table 5 provides a summary of the health and lifestyle characteristic data for
all participants (herbal supplement users and non-users combined). Forty percent of
subjects reported feeling unsatisfied or very unsatisfied with their current weight, 38%
felt satisfied or very satisfied, and 22% were neutral.
One-third of participants reported eating breakfast seven days per week (33%).
Very few young adults reported never eating breakfast (5%) or eating breakfast only
once per week (7%). More than two-thirds reported eating breakfast at least half of
the days of the week (four days or more). When participants were asked how many
times per week they ate a meal or snack at a fast food restaurant, answers ranged from
1-15 times per week. Eighty percent reported eating at a fast food restaurant 1-3 times
per week, 16% four to seven times per week, and only 5% reported eating out at a fast
food outlet more than seven times per week.
Subjects in this study were mostly non-smokers (83%). However, 60%
reported consuming alcoholic beverages. Of the subjects who reported drinking
alcoholic beverages, the majority (82%) of them reported consuming 7 or fewer drinks
per week. The recommendation is to consume less than one ounce per day for women
and less than two ounces per day for men (17). Therefore, most young adults in this
study drink alcohol in moderation. The number of drinks per week ranged from 1 to
38. The current study does not agree with data from the 1992 National Health
Interview Survey (109). The National Health Interview Survey reported two-thirds of
youth aged 18-21 as smokers. However, their definition of a smoker is anyone who
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Table 5. Health and Lifestyle Characteristics of All Participants
Health and Lifestyle Characteristic
Satisfaction With Current Weight
Very satisfied
Satisfied
Neutral
Unsatisfied
Very unsatisfied
Times Per Week Eating Brealfast
0
1
2
3
4
5
6
7
Times Per Week Eating at a Fast Food Restaurant
1-3
'4-7
Greater than 7
Smoke Cigarettes or Not
No
Yes
Drink Alcoholic Beverages
No
Yes
1 Number ofAlcoholic Beverages Consumed Per
Week (by those who drink them)
7 or less
8 to 14
Greater than 14
Total FGP Fruit Servings Per Day (From FFQ)
0-1.99
2-4

1

>

4

Number
(n)1
(204)
32
44
45
64
19
(194)
11
14
20
28
22
24
17
69
(181)
144
29
8
(204)
170
34
(205)
83
122
(120)
98
13
9
(205)
79
66
60

Percentage 1
(%)2

16
22
22
31
9
5
7
10
14
11
12
8
33
80
16
5
83
17
41
60

82
11
7
39
32
29
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Table 5. Health and Lifestyle Characteristics of All Participants (continued)
Health and Lifestyle Characteristic
Total FGP Vegetable Servings Per Day (From FFQ)
0-2.99
3-5
>5
Ate > 2 Servings of Fruit and > 3 Servings of
Vegetables Daily (From FFQ)
Yes
No

Number
(n)l
(205)
124
42
39

Percentage

(205)
70
135

(%)2

61
21
19

34
66

1 (n) is different for different variables due to non-response.
Percentages may not add up to 100% due to rounding.

2

has smoked at least one cigarette in the past 30 days. The young adults in the current
survey may have a different way of defining a smoker, which may be why the two
surveys' results do not agree. The National Health Interview Survey also reported a
higher percentage of 18-21 year olds consuming alcoholic beverages (90%).
The total number of FGP servings of fruits and vegetables eaten per day by the
participants was calculated by using their answers to the food frequency questionnaire.
More than half (61%) of the participants reported meeting or exceeding the
recommendation to eat 2-4 servings of fruit a day. As for vegetables, less than half
(40%) of participants reported eating or exceeding the recommendation to eat 3-5
servings of vegetables a day. In a study conducted between 1988 and 1991 by Song et
al. (89) 62% of young adult college students (enrolled in a general nutrition class at a
mid-western university) reported eating two or more FGP servings of fruit, which is
very similar to the results of the current study. However, 69% of respondents in the
study conducted by Song, et al. reported eating three or more FGP servings of
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vegetables, which is very different from the current studies findings. The current study
also reported conflicting results with one other study. In the 1994-1996 Continuing
Survey of Food Intakes by Individuals (101), 23% of male and 20% of female 20-29
year olds ate two or more daily fruit servings and 67% of male 20-29 year olds ate three
or more daily vegetable servings. The percentage of female respondents (43%) who
reported eating three or more daily vegetable servings was similar to the current study's
findings.
In the current study, one-third (34%) of respondents reported meeting both
recommendations to eat at least two daily servings of fruit and three daily servings of
vegetables. The current studies results are similar to the 1990 Behavioral Risk Factor
Surveillance System (BRFSS) questionnaire (92), which reported 28% of young adults
eating five or more daily servings of fruits and vegetables. The current study's findings
are much higher in comparison to other studies whose sample included other age groups.
The CSFII (101) only found 3%) of respondents meeting both recommendations. A
telephone survey conducted in 1990 (92) found that only 20.2% (1 in 5 U.S. adults) of
the population reported consuming five or more fruits and vegetables a day. Findings
between studies may be conflicting because it is very difficult to compare findings of
self-reported dietary intake among studies due to different study designs and
methodological limitations. The current study used a FFQ to assess fruit and vegetable
intake, while the CSFII used two 24-hour recalls.
Table 6 shows the median daily FGP servings of the different types of fruits and
vegetables reported on the FFQ (herbal supplement users and non-users combined). The
most popular fruits were orange juice (median FGP servings daily = 0.4) and other
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Table 6. Median Number of FGP Fruit and Vegetable Servings Consumed
Daily

Food
Fruits
Orange, grapefruit
Apple, applesauce
Banana
Berries-strawberries, blueberries (in season)
Other fresh fruits—grapes, pears, pineapple
Watermelon (in season)
Cantaloupe / honey dew
Peaches / nectarines / plums
Dried fruits—raisins, prunes, apricots
Canned fruits / fruit cocktail / fruit salad
Orange juice
Other 100% fruit juice—apple, grapefruit,
cranberry.
Vegetables
French fries, fried potatoes, hash browns
Other potatoes (baked, mashed) and Sweet
Peas, green beans, lima beans
Refried beans, chili beans, etc.
Carrots
Broccoli, cauliflower, spinach, greens
Green salad, lettuce
Pickles, onions, cucumber, celery, olives
Tomatoes
Tomato sauce, spaghetti sauce, barbecue
Catsup, salsa
Vegetable soup, stew, vegetable drinks (V8)
Mixed veggies (frozen, canned, in mixed foods
such as pizza, taco, stir fry)
| Other vegetables (com, peppers, coleslaw)

Number of FGP
Servings Daily
(n=205)
Range 1
Median
0.0
0.1
0.1
0.1
0.1
0.0
0.0
0.0
0.0
0.0
0.4
0.2

0-2.00
0-3.00
0-3.00
0-3.00
0-3.00
0-3.00
0-3.00
0-2.00
0-2.00
0-1.50
0-2.66
0-2.66

0.2
0.1
0.0
0.0
0.0
0.0
0.3
0.1
0.0
0.1
0.0
0.0
0.1

0-3.00
0-1.50
0-3.00
0-3.00
0-3.00
0 - 3.00
0-3.00
0-2.00
0-3.00
0-3.00
0 - 2.00
0 - 2.00
0-3.00

0.1

0-3.00

100%) juices (median FGP servings daily = 0.2). The next most popular fruits were
apple products, bananas, berries in season, grapes, pears, and pineapple. Very low
intake of canned and dried fruits, cantaloupe and honeydew, watermelon, peaches,
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plums and nectarines, and oranges and grapefruits was reported. The most popular
vegetables reported were green salad and lettuce (median FGP servings daily = 0.3), and
French fries (median FGP servings daily = 0.2). Nutrient rich vegetables including
tomatoes, carrots, broccoli, spinach, cauliflower, and greens, were among the vegetables
that had the smallest reported intake. The vegetables that had the highest reported
intake were not the most nutrient dense vegetables, for example, green salad and French
fries. In a mailed survey conducted by Keim et al. (14), young adult respondents (both
students and non-students) also reported consuming less nutrient dense vegetables
(potatoes, French fries, and salads) most frequently.
Table 7 shows the number of respondents that staged themselves in each of the
five different stages of change in relation to fruit and vegetable consumption. More
respondents staged themselves in the action stages of change (action and maintenance)
compared to the pre-action stages of change (precontemplation, contemplation, and
preparation) for fruit consumption (59%) than for vegetable consumption (28%). The
action stage, maintenance, was the stage that respondents placed themselves in most
often in relation to fruit consumption (49%). The pre-action stage, preparation, was
the stage that respondents placed themselves in most often in relation to vegetable
consumption (31%). A study conducted by Campbell et al. (27), examining the stages
of change for increasing fruit and vegetable intake among adults and young adults
participating in the national 5-a-day for better health community studies, also found
participants classified themselves in the preparation stage of change most often in
relation to both fruit and vegetable consumption. In comparison to the current study,
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Table 7. Frequency and Percent of Respondents Who Staged Themselves in the
Different Stages of Change in Relation to Fruit and Vegetable Consumption.
Stage Variable
Fruit Consumption
Precontemplation
Contemplation
Preparation
Action
Maintenance
Vegetable Consumption
Precontemplation
Contemplation
Preparation
Action
Maintenance

Number (n)1
(197)
22
29
31
19
96
(196)
34
46
61
6
49

Percentage (%)2
11
15
16
10
49
17
24
31
3
25

1 (n) is different for different variables due to non-response.
Percentages may not add up to 100% due to rounding.

2

Campbell et al., reported very few respondents classifying themselves in the action
stages for either fruit or vegetable consumption.
The following figure shows the median fruit and vegetable FFQ servings
consumed each day for respondents who staged themselves in the five different Stages
of Change. Median daily fruit and vegetable consumption were both higher among
those placing themselves in the action stages (action and maintenance) than in the preaction stages (precontemplation, contemplation, and preparation). The median fruit
and vegetable intake for those in the action stages met the recommended number of
FGP servings for fruits and vegetables, while the median fruit and vegetable intake for
those in the pre-action stages did not. Other studies researching stages of change in
relation to dietary behaviors have found similar results (25,27,29,31). The study
conducted by Campbell et al., found dietary fruit and vegetable consumption to be
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associated with stage of change. Participants in the action/maintenance stage had
significantly higher mean daily fruit and vegetable intakes, compared to those in the
pre-action stages.

Herbal Supplements Data

Prevalence of Supplementation

Table 8 shows herbal supplement use among the young adult sample. Nearly
60% of the sample reported using herbal supplements. Twenty percent reported using
herbal supplements on a regular basis (at least once per week), 37% reported using
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Table 8. Young Adults' Herbal Supplement Use
Variable
Herbal Supplement Use
Don't Use
Use Sometimes (less than weekly)
Use Regularly (at least weekly)
1

Number (n)
(205)
82
76
46

Percentage ("/o)1
40
37
22

Percentages may not add up to 100% due to rounding.

herbal supplements sometimes (less often than weekly), and 40%) reported not using
herbal supplements.
There has been only one previous study that has documented the prevalence of
herbal supplement use among young adults (8); however there have been several
studies on adults' herbal supplement use (3,9,74). The percentage of young adult
users of herbal supplements (59%) in this study is higher than the percentage of adult
users found in other studies (3,8,9). In NHANES HI, conducted from 1988 to 1994,
37%i of a nationally representative sample, age 17 and above living in the U.S.,
reported taking herbal supplements (3). One explanation may be that the current study
is being conducted seven years later than the NHANES III, and sales data demonstrate
that herbal supplements continue to gain popularity. The 1999 study conducted by
NPR/Kaiser Family Foundation/Kennedy School of Government (8), a project of
National Public Radio, found that 16%) of 18-29 year olds were regular users of dietary
supplements (not including vitamins/minerals). They also reported that 18% of adults
take herbal products like Echinacea, as well as amino acids, and over-the-counter
hormone pills regularly, and 15%) sometimes. Once again, the percentage of young
adult herbal supplement users in the current study is much higher than what the
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previous study reported. A 1998 study conducted in Stockholm, California,
surveying 187 low-income patients in a rural general hospital setting, reported 60% of
respondents using or planning to use herbal supplements (71). This percentage is
similar to the current studies findings, however, the survey did not separate users and
planned users of herbal supplements; therefore the percentage of users may not be as
high as it appears. The current study's findings on the prevalence of herbal
supplement use by young adults may be higher in comparison to findings of other
studies because the sample is from Oregon. Oregon is one of the 13 states that license
naturopathy as a health care option (110) and also has one of the highest numbers of
practitioners licensed to practice complementary medicine in the U.S. (111). Portland,
Oregon has the highest prevalence of vitamin usage in the United States; more than
65% of Portlanders reported buying or using vitamin supplements in 1997 in
comparison to 43% of consumers nationwide (111).

Popular Herbal Supplements

Participants were also asked which herbal supplements they have heard or read
about. They were given eight different herbs to choose from: Chamomile, Feverfew,
Ginkgo biloba, Saw Palmetto, Echinacea, Ginseng, Kava Kava, and St. John's Wort.
Table 9 shows the number (herbal supplement users and non-users combined) who
had heard or read about each herb. The herb that participants were most familiar with
was Ginseng (91%). Participants were also very familiar with St. John's Wort (77%),
GinJkgo biloba (76%), and Echinacea (72%)). These herbs were also the most popular
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Table 9. Various Herbs Young Adults Had Heard/Read About
Heard/Read About Herb
Chamomile
Yes
No
Feverfew
Yes
No
Ginkgo biloba
Yes
No
Saw palmetto
Yes
No
Echinacea
Yes
No
Ginseng
Yes
No
Kava Kava
Yes
No
St. John's Wort
Yes
No

Number (n)
(205)
106
99
(205)
10
195
(205)
155
50
(205)
29
176
(205)
148
57
(205)
187
18
(205)
53
152
(205)
157
48

Percentage (%)
52
48
5
95
76
24
14
86
72
28
91
9
26
74
77
23

in other studies (Radimer, 2000 and Planta, 2000 and Eliason, 1996). The herbs least
familiar were Feverfew (5%), Saw palmetto (14%), and Kava kava (26%). The
selected herbs that were most popular may be due to the way these herbs are marketed.
Ginseng,nEchinacea, St. John's Wort, and Ginkgo Biloba's potential benefits are
marketed in a fashion that make them appealing to the young adult population.
Marketers claim that Ginkgo Biloba is a "smart pill," (73) and that Ginseng will
increase your mental capabilities and increase your energy (66). These herbs are also
added to drinks that are high in sugar and very tasty, making the herbs even more

63

appealing. For example the drink SoBe claims their drinks will "energize the body,
uplift the spirit, and enlighten the mind with exotic teas and delicious juices that are
blended with herbs and other natural supplements" (112). A few herbs used in SoBe
drinks include ginseng and ginkgo biloba. The less popular herbs receive less
attention in the marketing arena for this age group, e.g. saw palmetto is marketed for
enlarged prostate for older men.

Beliefs and Attitudes About Herbal Supplements

Table 10 shows what participants thought herbal supplements were useful for.
More participants felt that herbal supplements were more useful for preventing
common illnesses like colds (61%) and maintaining health (57%) than for preventing
chronic illnesses later in life (32%) or insuring a balanced diet (38%). These results
are similar to the NPR/Kaiser Family Foundation/Kennedy School of Government
survey (8). They found that 56% of 18-29 year olds felt dietary supplements (other
than vitamins and minerals) were useful for health/well-being. They also found that
35% of 18-29 year olds felt that these supplements could help people with at least four
of six illnesses.
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Table 10. Participants' Beliefs About the Usefulness of Taking Herbal Supplements
Herbal Supplements' Usefulness For:
Maintaining Health
Yes
No
Insuring a Balanced Diet
Yes
No
Preventing Common Illnesses
Yes
No
Preventing Chronic Illnesses Later In Life
Yes
No

Number (n)
(202)
115
87
(203)
77
126
(203)
123
80
(204)
65
139

Percentage (%)
57
43
38
62
61
39
32
68

Table 11 shows the beliefs that participants had about herbal supplements in
comparison to prescription medications and over the counter remedies (OTCR) (herbal
supplement users and non-users combined). Respondents were asked to compare the
effectiveness, safety, expense, naturalness, potency, and their own control of herbal
supplements in comparison to prescription medications and OTCR. Three-fourths
(76%) of respondents thought that herbs were more natural than prescription
medications and OTCR. A little less than half of respondents thought herbs were safer
(43%). Less than a third of respondents reported thinking that herbs were more
expensive (28%), or more under their control (27%), in comparison to prescription
medications and OTCR. Very few respondents reported thinking that herbs were more
effective or more potent than prescription medications and OTCR. These results differ
from the 1996 study conducted by the Gallup Organization (74). Of the 1,003 adults
surveyed over the telephone, two-thirds believed that natural herbal supplements could
be just as effective as prescription medications. In the current study, a fairly large
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Table 11. Participants' Beliefs About Characteristics of Herbal Supplements in
Comparison to Prescription Medications and Over the Counter Remedies

Characteristics of
Herbal
Supplements

Effective (n=202)
Safe (n=202)
Expensive (n=205)
Natural (n=204)
Potent (n=202)
Under My Own
Control
(n=201)

Response Categories for Herbal Supplements Relative to
Prescription Medications and Over the Counter
Remedies
More

About the
Same

Less

Don't Know

nl

%2

nl

%2

nl

%2

nl

%2

23
87
56
153
12

11
43
28
76
6

41
16
43
2
49

20
8
21
1
24

44
41
36
6
26

22
20
18
3
13

94
58
69
41
114

47
29
34
20
57

55

27

22

11

45

22

81

40

1 (n) is different for different variables due to non-response.
Percentages may not add up to 100%) due to rounding.

2

percentage of people did not know what to think when comparing herbal supplements'
effectiveness (47%), safety (29%), expense (34%), naturalness (20%), potency (57%),
and control (40%)) to prescription medications and OTCR in the current study. These
were the people that marked "don't know" to answer questions comparing herbal
supplements and prescription medications. "Don't know" may be a popular response
because not all people are familiar with herbal supplements. In the NPR/Kaiser
Family Foundation/Kennedy School of Government Survey (8), close to half of the
respondents (44%)) reported not being familiar with dietary supplements (excluding
vitamins and minerals).
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Table 12 shows the beliefs participants had about the characteristics of herbal
supplements in comparison to a well-balanced diet as ways of staying healthy (herbal
supplement users and non-users combined). Almost half of the participants (46%)
reported believing that herbal supplements are more convenient, but more expensive
(46%) ways of staying healthy compared to eating a well-balanced diet. Very few
respondents thought herbal supplements are more effective than a balanced diet (7%).
Although young adults reported thinJdng that herbal supplements are less effective
than a balanced diet as ways to stay healthy, research shows that young adults are not
meeting the recommendations of the FGP or the Dietary Guidelines for Americans
(12-17). One-fourth to one-third of respondents in this study did not know what to
think when comparing the effectiveness, convenience, and expense of herbal
supplements to a balanced diet as a way of staying healthy.

Table 12. Participants' Beliefs About Characteristics of Herbal Supplements in
Comparison to a Well-Balanced Diet as Ways of Staying Healthy
Characteristics
of Herbal
Supplements
Effective
(n=205)
Convenient
(n=205)
Expensive
(n=205)

Response Categories Relative to a Bal anced Diet
About the
Don't
Less
More
Know
Same
n
n
%
%
n
n
%
%
15

7

106

52

22

11

62

30

95

46

33

16

30

15

47

23

95

46

18

9

24

12

68

33
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Herbal Supplement Use By Young Adults Having Different Characteristics

Herbal Supplement Use by Young Adults Having Different DemoRraphic
Characteristics

Table 13 shows the demographic characteristics of the participants by herbal
supplement use. A greater percentage of the female respondents compared to the male
respondents reported being regular or sometime users of herbal supplements.
Eisenberg et al. (9) also found a higher percentage of women than men using herbal
supplements. In the current study, a higher percentage of younger respondents (18-20
years) reported using herbal supplements than respondents aged 21-24 years.
Respondents who were white or Asian/Pacific Islanders, were the only ethnic groups
that reported using herbal supplements regularly. Other studies have found similar
results (3,9,58). Hispanics had a high rate of being "sometimes users." The current
study's sample was predominately white; respondents coming from non-white
racial/ethnic groups ranged from one to six, therefore, the results are not necessarily
reliable.
Respondents with the least education and those who were college graduates
had the highest percentages of non-users of herbal supplements. Regular use of herbal
supplements was not very different between students and non-students. However,
twice as many full-time students as part-time reported not using herbal supplements.
It is interesting that more college graduates in this study did not report using herbal
supplements since other studies have found people with a college background were
more likely to take herbal supplements (9,58,74). However, one other study found
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Table 13. Demographic Characteristics of Sample by Herbal Supplement Use
Herbal Supplement Use
Demographic Variable

Gender (n=204)
Male
Female
Age (n=204)
18
19
20
21
22
23
24
Race/Ethnicity (n=203)
White (not Hispanic)
Black (not Hispanic)
Hispanic/Latino
American Indian/Alaska
Native
Asian/Pacific Islander
Other
Education Level (n=203)
Elementary/some high school
High school graduate/GED
Some college, but no degree
College graduate
Graduate school
Student Status (n=204)
Full time student
Part time student
Not currently a student
Residency (n=202)
City
Suburb
Rural area
Married/Living with partner
(n=203)
Yes
No

NonUsers
%
nl

Total

Sometime
Users
%
ni

Regular
Users
%
nl

nl

%2

50
32

51
30

33
43

33
41

16
30

16
28

99
105

100
99

0
7
8
15
20
21
11

0
25
26
44
51
54
36

1
11
14
7
13
14
16

50
39
45
21
33
36
52

1
10
9
12
6
4
4

50
36
29
35
15
10
13

2
28
31
34
39
39
31

100
100
100
100
99
99
101

76
1
1
1

40
50
25
100

69
1
3
0

37
50
75
0

43
0
0
0

23
0
0
0

189
2
4
1

100
100
100
100

2
0

33
0

3
0

50
0

1
2

17
100

6
2

100
100

4
22
32
23
0

57
32
37
58
0

1
27
34
13
1

14
39
39
33
100

2
19
21
4
0

29
28
24
10
0

7
68
87
40
1

100
99
100
101
100

28
6
48

38
21
47

28
14
34

37
50
33

18
8
20

24
29
20

74
28
102

99
100
100

35
24
23

40
40
42

33
22
20

38
37
36

19
14
12

22
23
22

87
60
55

100
100
100

22
60

43
39

19
56

37
37

10
36

20
24

51
152

100
100
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Table 13. Demographic Characteristics of Sample by Herbal Supplement Use
(Continued)

Demographic Variable
Children Living in Household
(n=204)
Yes
No

Herbal Supplement Use
Non- 1 Sometime
Regular
Users 1 \ Users \ \ Users \
%
%
%
nl
nl
nl
24
58

44
16
38 | 1 60

30
40

14
32

Total
nl

26
54
21 | 1 150

%2

100
100

1 (n) is different for different variables due to non-response.
Percentages may not equal 100% due to rounding.

2

that young adult herbal supplement users have very different backgrounds from one
another, including less education (8). Data about education level are difficult to
interpret because the sample distribution among education levels is uneven.
Herbal supplement use among participants having different residences looked
very similar. These results differ from the NPR/Kaiser survey that found dietary
supplement use among young adults was most popular among suburban residents.
The differences may stem from the increased popularity of herbal supplements.
Herbal supplements can be found not only in specialty stores, but also grocery stores
so people in mral areas may have greater access than previously. Herbal supplement
use in the current study also did not vary between subjects who were married or living
with a partner and those who were not, or subjects who did and did not have children
living in their household.
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Herbal Supplement Use by Young Adults Having Different Health Characteristics

Table 14 shows herbal supplement use of young adults with different health
characteristics. Between one-fourth and one-third of respondents having a healthy
BMI (19-25) reported being regular users of herbal supplements. No underweight
respondents reported being regular users and less than one-fifth (16%) of respondents
having a BMI greater than 25 were regular users. One-third (32%) of respondents
having a healthy BMI (19-25) reported using herbal supplements sometimes. Over
half (56%) of underweight respondents and 43% of overweight respondents reported
using herbal supplements sometimes. Herbal supplement use was similar among
subjects having different satisfaction levels with their current weight. However,
subjects who were very unsatisfied with their weight reported the highest percentage
of herbal supplement use (72%), and subjects who were very satisfied with their
weight reported the lowest percentage of herbal supplement use (47%). People who
are very unsatisfied with their weight may be more likely to use herbal supplements
because they think herbs may help with weight control or help with the consequences
of being overweight, for example fatigue. In a study conducted by Sobal et al. (95),
36% of adolescents considered weight loss a very or somewhat important reason for
taking supplements.
Subjects who reported eating breakfast zero to seven times per week reported
very similar use of herbal supplements. Almost half (54%) of the respondents who
reported eating breakfast zero times per week reported using herbal supplements, and
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Table 14. Health and Lifestyle Characteristics of Sample by Herbal Supplement Use
Herbal Supplement Use
Health and Lifestyle
Characteristic Variable
5M/(n=202)
Underweight (< 19)
Healthy Weight (19-25)
Overweight (>25)
Satisfaction With Current
Weight (n=203)
Very satisfied
Satisfied
Neutral
Unsatisfied
Very unsatisfied
Times Per Week Eating
Brealrfast (n=204)
0
1
2
3
4
5
6
7
Times Per Week Eating at a
Fast Food Restaurant (n=203)
0
1-3
4-7
>7
Smoke Cigarettes or Not
(n=203)
No
Yes
Drink alcoholic beverages or
not (n=204)
No
Yes

T1-.t„i

Non-Users

JLUiai

Sometime
Users
%
nl

Regular
Users
%
nl

nl

%2

nl

%

4
47
31

44
40
41

5
37
33

56
32
43

0
33
12

0
28
16

9
117
76

100
100
100

17
19
16
25
5

53
43
36
39
28

9
15
16
26
9

28
34
36
41
50

6
10
13
13
4

19
23
29
20
22

32
44
45
64
18

100
100
101
100
100

5
8
6
10
10
5
8
30

46
57
32
36
46
21
47
44

3
3
10
11
8
15
3
23

27
21
53
39
36
63
18
33

3
3
3
7
4
4
6
16

27
21
16
25
18
17
35
23

11
14
19
28
22
24
17
69

100
99
101
100
100
101
100
100

12
52
14
4

39
38
47
67

12
50
12
1

39
37
40
17

7
34
4
1

23
25
13
17

31
136
30
6

101
100
100
101

75
7

44
21

56
19

33
56

38
8

22
24

169
34

99
101

37
45

45
37

27
49

33
40

18
28

22
23

82
122

100
100
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Table 14. Health and Lifestyle Characteristics of Sample by Herbal Supplement Use
(Continued)

Health and Lifestyle
Characteristic Variable
Number of Alcoholic Beverages
Consumed Per Week(n=l22)
7 or less
8 to 14
Greater than 14
Total Fruit Servings Per Day
(From FFQ) (n=204)
0-1.99
2-4
>4
Total Vegetable Servings Per
Day (From FFQ) (n=204)
0-2.99
3-5
>
5

Herbal Supplement Use
Sometime 1 Regular 1 Total
Non-Users
\ Users 1 | Users \
% 1 nl % nl
%
n2 %2
nl

37
4
4

37
31
44

41
5
3

41
39
33

22
4
2

22
31
22

100
13
9

100
101
99

38
23
21

48
35
36

29
26
21

37
39
36

12
17
17

15
26
29

79
66
59

100
100
101

58
11
13

47
27
33

41
21
14

33
51
36

25
9
12

20
22
31

124
41
39

100
100
100

1

1 (n) is different for different variables due to non-response.
Percentages may not equal 100% due to rounding.
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56%) of subjects who reported eating breakfast seven times per week reported using
herbal supplements.
A higher percentage of subjects who reported eating at a fast food restaurant
zero times, or one to three times per week reported using herbal supplements, 61%) and
62% respectively, compared to those who reported eating fast food more frequently.
Surprisingly, subjects who smoke cigarettes reported using herbal supplements
more than did non-smokers (79% vs. 56%). Subjects that reported drinking alcoholic
beverages reported similar herbal supplement use to that of non-drinkers. Herbal
supplement use was very similar among those consuming different number of
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alcoholic drinks per week. The 1987 and 1992 National Health Interview Surveys
reported more non-smokers and non-drinkers taking vitamin and mineral supplements
(64).
A higher percentage of subjects who met the FGP recommendations for fruit
and vegetable consumption reported using herbal supplements compared to those who
did not meet the FGP recommendations for fruit and vegetable consumption. These
results are similar to results found in other studies (3,62,114). More people who
already have many characteristics of a healthy lifestyle take supplements in
comparison to people who do not lead a healthy lifestyle.

Hypothesis Testing

Hypothesis 1: The greater the familiarity with types of herbal supplements, the
more likely young adults will be to use herbal supplements.

A chi-square analysis was conducted to evaluate whether level of herbal
supplement use was related to familiarity with types of herbal supplements. The two
variables were three levels of herbal supplement use (non-user, sometime user, and
regular user) and three levels of number of herbs heard/read about (0-3 herbs, 4-5
herbs, & 6-8 herbs). Familiarity with different herbs was positively related to level of
herbal supplement use (Pearson X2 (4, N=204) = 25.191, pO.OOOl). Follow-up
pairwise comparisons were conducted to evaluate the differences in familiarity with
different herbs between those reporting each level of herbal supplement use. There
was a significant pairwise difference between non-users and sometime users
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(2<0.0001), and non-users and regular users (pO.0001). There was not a significant
difference between sometime users and regular users (g=0.13).
The proportion of total herbs heard/read about by herbal supplement use is
shown in Table 15. The respondents who did not use herbal supplements reported
hearing or reading of the fewest herbs, and 48% had only heard of 0-3 herbs. Very
few non-users had heard of six or more herbs (10%). Sometime users and regular
users had the smallest proportion of respondents knowing of only 0-3 herbs, 20% and
24% respectively. A higher percentage of sometime users than regular users reported
knowing of 4-5 herbs, 55% and 37%) respectively, and a higher percentage of regular
users than sometime users reported hearing or reading about 6-8 herbs, 39% and 25%
respectively. The numbers reported here are not surprising. One would expect persons
to be familiar with the product they are using. These results are similar to the results
NPR/Kaiser Family Foundation/Kennedy School of Government (8) reported when
they surveyed Americans' knowledge about dietary supplements. They also reported
that regular users of dietary supplements were more familiar with supplements,
compared to sometime users and non-users. Regular users in the NPR/Kaiser survey
also reported following news reports about dietary supplements more closely than
sometime users and non-users.
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Table 15. Number of Total Herbs Heard/Read About by Non-users,
Sometime Users and Regular Users of Herbal Supplements

Total Herbs
Heard/Read
About3
0-3
4-5
6-8

Herbal Supplement Use
(ii=204)
Sometimey
Regiilary
Non-Users*
Users
Users
(ii=82)
(n=76)
(n=46)
b
N
N
N
%
%
%
15
24
39
48
20
11
42
37
35
43
55
17
8
19
25
39
10
18

a

Number of herbs heard/read about for each level of herbal supplement use
was compared using a chi-square analysis (p-value<0.05 considered
significant).
b
Percentages may not add up to 100 due to rounding.
x
y Levels of herbal supplement use with different superscripts (x,y) are
significantly different at (2<0.05).

Hypothesis 2: Healthful lifestyle characteristics such as:
(a) frequently eating breakfast
(b) infrequent patronage of fast food restaurants
(c) not smoking
(d) consuming alcohol only in moderation (< 7 drinks per week
for females and < 14 drinks per week for males)
(e) having a healthy BMI (19-25)
will be positively associated with herbal supplement use among
young adults.

The frequency of eating breakfast was not normally distributed, determined by
the Kolmogorov-Smimov test (p < 0.0001). Therefore, the relationship between level
of herbal supplement use and frequency of eating breakfast was analyzed using the
non-parametric Kruskall Wallis test. The Kruskal Wallis test indicated that there was
not a significant difference between number of times breakfast is eaten among those
with the three levels of herbal supplement use, X2 (2, N=204) = 1.050, 2=0.592.
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Median times per week breakfast was eaten by non-users, sometime users, and
regular users, can be seen in Table 16. There was very little difference between the
median times breakfast was eaten weekly by those with different levels of herbal
supplement use.

Table 16. Median Times Per Week Breakfast Was Eaten by Non-users,
Sometime Users, and Regular Users of Herbal Supplements
Herbal Supplement Use
(n=203)
Regular Users
Non-Users
Sometime Users
(n=82)
(n=46)
(n=75)
Median
Range
Median Range
Median
Range
Median
Times Eating
Breakfast Per
Weeka

5.0

1.0-7.0

5.0

1.0-7.0

6.0

1.0-7.0

a

Median Frequencies of times per week breakfast was eaten for each level of
herbal supplement use were compared using Kruskall Wallis (p-value<0.05 was
considered significant).

The frequency of eating at a fast food restaurant also was not normally
distributed among the sample as determined by the Komogorov-Smimov test (p <
0.001). Therefore, the relationship between level of herbal supplement use and
frequency of eating at a fast food restaurant was analyzed using the non-parametric
Kruskall Wallis test. The test indicated a significant difference between number of
times a fast food restaurant was patronized by those with the three levels of herbal
supplement use, X2 (2,N=1.79) = 7.018, p=0.030. Follow-up pairwise comparisons
were conducted to evaluate the differences among fast food patronage between non-
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users, sometime users, and regular users of herbal supplements (Table 17). There was
a significant difference between non-users and regular users (2=0.011) and sometime
users and regular users (2=0.030). There was not a difference between non-users and
sometime users (2=0.735). Median times per week fast food was eaten by the three
levels of herbal supplement users is shown in Table 17. Regular users of herbal
supplements ate at fast food outlets less frequently than either sometime users or nonusers.

Table 17. Median Times Per Week Fast Food Was Eaten by Non-users,
Sometime Users, and Regular Users of Herbal Supplements
Herbal Supplement Use
(n=203)
Non-Users
Sometime Users
Regular Users
(n=82)
(n=75)
(n=46)
Median
Range
Range
Median Range Median
Median
Times Eating
Fast Food Per
Weeka

2.0*

0.5-15.0

2.0X

0.5-8.0

i.sy

0.5-14.0

a

Median frequencies of times per week fast food was eaten for each level of
herbal supplement use was compared using Kruskall Wallis (p-value<0.05 was
considered significant).
x
y Levels of herbal supplement users with different superscripts (x,y) are
significantly different at (2<0.05).

The relationship between level of herbal supplement use and smoking
cigarettes was analyzed using the chi-square test. The chi square analysis showed a
significant relationship between smoking and levels of herbal supplement use (Pearson
X2 (2, N=203) = 7.944,2=0.019). Follow-up pairwise comparisons were conducted to
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evaluate the differences in smoking behavior between non-users, sometime users, and
regular users of herbal supplements (Table 18). There was a significant difference
between non-users and sometime users of herbal supplements (g=0.005). Table 18
shows the frequency of smoking among the non-users, sometime users, and regular
users of herbal supplements. Non-users of herbal supplements were less likely to
smoke cigarettes than were sometime users (92% vs. 15%). Eighty-three percent of
regular users reported not smoking. In this hypothesis it was predicted that users of
herbal supplements would be less likely than non-users to smoke. The opposite
relationship was found, therefore the portion of the hypothesis relating to smoking and
herbal supplement use is rejected.

Table 18. Smoking Status of Non-users, Sometime Users and Regular Users
of Herbal Supplements

Smoke
Cigarette3
Yes
No
a

Herbal Supplement Use
(n=203)
Non-Users*
Sometime Usersy
Regular Usersx>y
(n=82)
(n=46)
(n=75)
b
n
n
n
%
%
%
7
9
19
8
17
25
92
56
75
75
38
83

Smoking status for each level of herbal supplement use was compared using a
chi-square analysis (p-value<0.05 was considered significant).
b
Percentages may not add up to 100 due to rounding.
x
y Levels of herbal supplement users with different superscripts (x,y) are
significantly different at (E<0.05).
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The relationship between level of herbal supplement use and alcohol
consumption was also analyzed using the chi-square test. There were two categories
for consumption of alcohol for both men and women, either meeting or not meeting
the recommendation to consume fourteen drinks or less per week for males and seven
drinks or less per week for females. The chi-square analysis showed that there were
no differences in alcohol consumption among those with varying levels of herbal
supplement use for either males (Pearson X2 (2, N=61) = 0.277, p=0.871) or females
(Pearson^ (2, N=59) = 2.512, £=0.285).
Table 19 shows the number of males and females meeting and not meeting the
recommendations for alcohol consumption at each level of herbal supplement use.
Among each of the three different levels of herbal supplement use, over 80% of
respondents (both male and female) reported drinking alcohol in moderation.

Table 19. Number of Drinks Consumed Per Week by Both Male and Female Nonusers, Sometime Users, and Regular Users of Herbal Supplements

Drinks
Per
Weeka:
Male
<14
>14
Female
<7
>7
a

Non-Users
(n=82)
n
%
(28)
24
86
4
14
(16)
100
16
0
0

Herbal Supplement Use
(n=203)
Sometime Users
(n=75)
n
%
(23)
87
20
3
13
(26)
25
96
4
1

Regular Users
(n= 46)
n
%
(10)
8
80
2
20
(17)
15
88
12
2

Number of drinks consumed each week for each level of herbal supplement
use was compared using chi-square analysis (a p-value<0.05 was considered
significant).
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BMI was not normally distributed as determined by the Kolmogorov-Smimov
test (p < 0.0001). Therefore, the relationship between level of herbal supplement use
and median BMI was analyzed using the Kniskall Wallis test. The Kniskall Wallis
test did not show any difference in BMI among those in the three levels of herbal
supplement use, (X2 (2,202) = 4.270,

E=0.1

18). Median BMI for the three different

levels of herbal supplement users can be seen in Table 20. Median BMI for those in
all three levels of herbal supplement use was in the healthy range (19-25).

Table 20. Median BMI for Non-users, Sometime Users, and Regular Users of
Herbal Supplements

Median
BMIa

Herbal Supplement Use
(n=203)
Regular Users
Non-Users
Sometime Users
(n=82)
(n=46)
(n=75)
Median Range
Median Range
Median Range
19.217.916.723.4
24.2
22.7
37.5
43.9
35.9

a

Median BMI for each level of herbal supplement use was compared using
Kruskall Wallis (a p-value<0.05 was considered significant).

It was hypothesized that young adults who used herbal supplements more
frequently would be more likely to have more positive health behaviors like eating
breakfast, limiting fast food patronage, not smoking, drinking in moderation, and
having a healthy BMI (19-25). This hypothesis was based on the findings of other
studies. The majority of studies have reported herbal supplement use to be more
prevalent among educated individuals (9,58,74). Studies have also reported that
young adults who are more educated have more healthy lifestyle characteristics than
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less educated young adults (23). Therefore, one would hypothesize that herbal
supplement users would have a more healthful lifestyle than non-users.
The current study did find that median number of times a fast food restaurant
was patronized was lower among regular users of herbal supplements than among
those who did not use supplements or used them less often. The majority of nonusers, sometime users, and regular users of herbal supplements reported drinking in
moderation, and median BMI for the three different users all fell within a healthy
weight (19-25).
The current study did not find a statistically significant difference between
young adults' herbal supplement use and the number of times breakfast is eaten per
week. However, the median number of times breakfast was eaten seemed slightly
higher among regular herbal supplement users than other groups.
There was a statistically significant relationship between cigarette smoking and
herbal supplement use. The results were mixed on smoking behavior with those using
herbal supplements sometimes being more likely than non-users to smoke. However,
regular herbal supplement users were no more or less likely than non-users to smoke.
This is the opposite of previous findings (64,65). The 1987 and 1992 National Health
Interview Surveys (64) found that a higher percentage of adults who never smoked
cigarettes reported using dietary supplements than those who did smoke.
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Hypothesis 3: Thinking that herbal supplements are useful for various health
parameters:
(a) maintaining good health
(b) insuring a well-balanced diet
(c) preventing or treating common illnesses like colds
(d) preventing serious chronic illnesses later in life
will be positively associated with frequency of herbal supplement
use.

In analyzing hypothesis three, those with three different levels of herbal
supplement use (non-use, sometime use, and regular use) were compared on whether
they thought herbs were useful for four different health parameters (maintaining good
health, insuring a well-balanced diet, preventing or treating common illnesses like
colds, and preventing serious chronic illnesses later in life). A chi-square analysis
showed a statistically significant relationship between attitudes about usefulness of
herbs for each of the four health parameters and herbal supplement use. P-values were
less than 0.0001 for each health parameter. Follow-up pairwise comparisons were
conducted to evaluate the difference in attitudes about herbal supplement usefulness
among the three different levels of herbal supplement use (Table 21). The proportion
of those with positive attitudes about the usefulness of herbal supplements for
maintaining good health, insuring a well-balanced diet and preventing serious illness
increased progressively with increasing level of herbal supplement use. In the case of
attitudes about preventing/treating common illnesses, these were much more likely to
be positive among both levels of users than non-users.
Table 21 compares young adults different levels of herbal supplement use with
respect to health parameters they think herbs are useful for. Regular users of herbal
supplements were more likely to think herbal supplements were useful for maintaining
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Table 21. Attitudes About the Usefulness of Herbal Supplements for Various
Health Parameters by Non-users, Sometime Users, and Regular Users of Herbal
Supplements.

Health Parameter3
Maintaining good health (n=201)
No
Yes
Insuring a well-balanced diet (n=202)
No
Yes
Preventing/treating common illnesses
(n=202)
No
Yes
Preventing serious chronic illnesses
(n=203)
No
Yes

Herbal Supplement Use
Sometime
Regular
Non-Users
Users
Users
%
%
nb
%
nb
nb
(76)y
(46)*
(79)*
36
70
11
5
55
27
64
89
30
41
24
49
(76)y
(46)z
(80)x
83
58
35
44
66
16
42
17
65
32
14
30
(80)x
58
22
(81)x
69
12

73
28

(76)y
15
61

85
15

(76)y
51
25

20
80

(46)y
7
39

15
85

67
33

(46)*
18
28

39
61

a

The relationship between attitudes about the usefulness of herbs for various health
parameters and herbal supplement use was analyzed using a chi square test (pvalue<0.05 considered significant).
b(n) is different for different variables due to non-response.
x z
y Attitudes about usefulness of herbs differ among level of herbal supplement use
with different superscripts (x,y,z) at (E<0.05).

good health (89%), insuring a well-balanced diet (65%), and preventing serious
chronic illnesses (61%) than sometime users and non-users. A high percentage of
regular users also tended to think herbs are useful for preventing common illnesses
(85%). For every health parameter, regular users reported thinking herbs are useful
for the four different health parameters mentioned more often than they reported
thinking they were not useful. This was not the case with sometime users and nonusers. Over half of the sometime users did not agree that herbs are useful for insuring
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a well-balanced diet (58%) or for preventing serious chronic illnesses (67%). The
majority of non-users did not think that herbs are useful for any health parameters
mentioned in this survey.
One would expect regular and sometime users of herbal supplements to have
very positive attitudes toward herbal supplements usefulness; after all, why would
someone take something that they think is not useful. The NPR/Kaiser Family
Foundation/Kennedy School of Government (8) also found that users of herbs had a
belief in the effectiveness of the products they used.

Hypothesis 4: Attitudes toward the effectiveness, convenience, and expense of
taking herbal supplements in comparison to eating a balanced diet,
as a way of staying healthy, will be progressively more positive with
increased frequency of herbal supplement use.

Hypothesis four was tested using chi-square analysis to look at the relationship
between attitudes toward the effectiveness, convenience and expense of taking herbal
supplements in comparison to eating a balanced diet as ways of staying healthy and
level of herbal supplement use. The chi-square analysis showed attitudes toward the
effectiveness, convenience, and expense of herbs compared to diet as ways of staying
healthy were related to level of herbal supplement use. All p-values were less than
0.0001 for each attitude toward herbs. Follow-up pairwise comparisons were
conducted to evaluate the differences between attitudes toward herbs in comparison to
a well-balanced diet as a way of staying healthy among the three different levels of
herbal supplement use (Table 22). There was a difference between the proportions of
non-users and each level of users in their attitudes toward herbs' effectiveness,
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convenience, and expense in comparison to a well-balanced diet as ways to stay
healthy. There was no difference between sometime users and regular users.
Table 22 shows beliefs about the effectiveness, convenience, and expense of
herbs in comparison to a well-balanced diet as ways of staying healthy for the three
levels of herbal supplement users. Non-users had the highest percentages of "don't
knows" when compared to regular users and sometime users. For every category
(effectiveness, convenience, and expense) almost half of the non-users did not know
what to think when comparing herbs to a balanced diet. Regular users and sometime
users appeared more likely to have positive attitudes about the convemence of herbal
supplements, and more likely to have negative attitudes about the effectiveness of
herbal supplements as to diet for staying healthy. Both regular users and sometime
users appeared to believe herbal supplements were more expensive than diet.
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Table 22. Beliefs About Characteristics of Herbal Supplements in Comparison to a
Well-Balanced Diet as Ways of Staying Healthy by Non-users, Sometime users, and
Regular Users of Herbal Supplements
Attitudes Towards Herbs Compared
to a Well-Balanced Dieta:
Effectiveness (n=204)
More
Less
About the Same
Don't Know
Convenience (n=204)
More
Less
About the Same
Don't Know
Expense (n=204)
More
Less
About the Same
Don't Know

Herbal Supplement Use
Sometime
Regular
Non-Users
Users
Users
n
n
n
%
%
%
(76)y
(82)*
(46)y
11
3
11
8
2
5
46
58
52
44
24
38
24
9
5
4
7
11
22
13
46
17
6
38
(82)*
(76)y
(46)y
54
60
29
46
25
24
16
15
17
12
14
7
22
9
16
12
7
10
45
8
9
6
4
37
(76)y
(46)y
(82)"
62
33
43
47 ■
27
20
7
17
6
5
5
8
13
6
20
5
10
9
18
55
20
14
45
9

a

The relationship between beliefs about characteristics of herbal supplements in
comparison to a well-balanced diet as ways of staying healthy and herbal
supplement use was analyzed using a chi square test (p-value<0.05 considered
significant).
x
y Levels of herbal supplement users with different superscripts (x,y) are
significantly different at (p<0.05).

Hypothesis 5: Attitudes toward the effectiveness, safety, expense, personal
control, and naturalness of herbal supplements in comparison to
prescription medications, will be progressively more positive with
increased frequency of herbal supplement use.

Hypothesis five was tested using the chi-square analysis to study the
relationship between attitudes about the effectiveness, safety, expense, naturalness,
potency, and personal control of taking herbal supplements in comparison to taking
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prescription medications and level of herbal supplement use. The chi-square analysis
showed significant relationships between level of herbal supplement use and attitudes
toward the effectiveness (p<0.0001), safety (pO.OOOl), expense

(E<0.0001),

naturalness (p<0.0001), potency (2=0.004), and personal control (pO.OOl) of herbs in
comparison to prescription medications. Follow-up pairwise comparisons were
conducted to evaluate the differences in attitude among the three different levels of
herbal supplement users (Table 23). There were differences between non-users and
both levels of users, but no differences between sometime users and regular users.
Table 23 shows the beliefs those with different levels of herbal supplement use had
towards herbs' effectiveness, safety, expense, naturalness, potency, and personal
control in comparison to prescription medications. In general the trend was for users
to be more likely to have positive attitudes about herbs' effectiveness, safety,
naturalness, potency, and personal control in comparison to prescription medications,
and were less likely to give a "don't know" answer. With regard to expense, users
were more likely than non-users to have an opinion. Other research also reports users
having positive beliefs about the herbs they use (8). Less than one-third (27%) of
regular users and only 12% of sometime users think that taking herbs is more effective
than taking prescriptions. Very few non-users believe taking herbs is more effective
than taking prescriptions (2%). The great majority of both regular users and sometime
users of herbs believe that herbs are more natural than prescription medications (87%),
and 59% of non-users also thought that herbs are more natural than prescriptions.
Sixty-four percent of regular users and 55% of sometime users also believe that herbs
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Table 23. Beliefs About Characteristics of Herbal Supplements in
Comparison to Prescription Medications by Non-users, Sometime Users, and Regular
Users of Herbal Supplements
Attitudes Towards Herbs
Compared to Prescription
Medications3:
Effectiveness (n=201)
More
Less
About the Same
Don't Know
Safety (n=201)
More
Less
About the Same
Don't Know
Expense (n=203)
More
Less
About the Same
Don't Know
Naturalness (n=201)
More
Less
About the Same
Don't Know
Potency (n=200)
More
Less
About the Same
Don't Know

Herbal Supplement Use
Regular
Sometime
Non-Users
Users
Users
c
c
nb
nb
nb
%
%
%c
(75)y
(45)y
(81)x
2
12
27
2
12
9
23
11
24
5
19
17
11
29
29
22
13
9
36
33
63
15
51
27
(45)y
(75)y
(81)*
21
55
64
17
41
29
12
7
2
1
10
5
21
24
11
5
17
18
15
22
46
37
11
10
(46)y
(76)y
(81)x
32
21
30
17
14
24
21
15
33
15
12
16
25
22
9
7
19
10
56
22
15
45
17
7
(80)*
(45)y
(76)y
59
87
87
47
66
39
3
0
0
2
0
0
5
2
1
4
1
1
8
38
11
30
5
6
(80)x
(75)y
(45)y
1
8
11
1
6
5
21
29
22
17
22
10
6
13
24
5
10
11
71
49
42
57
37
19
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Table 23. Beliefs About Characteristics of Herbal Supplements in Comparison to
Prescription Medications by Non-users, Sometime Users, and Regular
Users of Herbal Supplements (continued)
Attitudes Towards Herbs
Compared to Prescription
Medications3:
Personal Control (n=202)
More
Less
About the Same
Don't Know

Herbal Supplement Use
Regular
Sometime
Non-Users
Users
Users
c
c
nb
nb
^
%
%c
%
x
(45)y
(76)y
(81)
56
6
33
25
5
25
7
11
12
3
9
9
16
21
28
17
21
7
22
62
28
10
50
21

a

The relationship between herbal supplement use and beliefs about characteristics of
herbal supplements in comparison to a prescription medications was analyzed using
a chi square test (p-value<0.05 considered significant).
b(n) is different for different variables due to non-response.
c
Percentages may not add up to 100% due to rounding.
x
y Levels of herbal supplement users with different superscripts (x,y) are
significantly different at (E<0.05).

are safer than prescriptions; only 21% of non-users think that herbs are safer. Fiftysix percent of regular users believe they have more personal control with herbs than
they do with prescription medications, only one-third of sometime users believe this
(33%), and only 6% of non-users feel they have more personal control of herbs than
prescriptions. Very few respondents who use herbal supplements believe that herbs
are more potent than prescriptions. This may be because potency can have a negative
connotation. Respondents who did not use herbs had the highest percentages under
the "don't know" response for every category except naturalness. Almost half of the
non-users marked "don't know" rather than a specific attitude for each kind of
usefulness of herbal supplements. In fact, the "don't know" answers may have been
responsible for most of the statistical differences between groups. The one category
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that non-users did seem to have an opinion about was herbs naturalness. Fifty-nine
percent of non-users believe that herbs are more natural than prescription medications.
A large proportion of young adults might mistakenly believe that herbs are "natural"
as a result of thinking herbs are alternatives to chemicals or pharmaceuticals. People
are often unaware that 25% of pharmaceutical drugs have botanical origins, such as
aspirin from willow bark (48).

Hypothesis 6: Young adults who meet the Food Guide Pyramid recommendations
to eat 2 or more servings of fruit and 3 or more servings of
vegetables daily (measured by a food frequency questionnaire) and
eat a greater number of nutrient rich vegetables (carrots, broccoli,
cauliflower, spinach, and greens) will be more likely to be users of
herbal supplements than young adults who do not meet these
recommendations and eat fewer nutrient rich vegetables.

To evaluate the relationship between eating the recommended number of FGP
servings of fruits and vegetables and using or not using herbal supplements, a chisquare test was conducted. Table 24 shows the frequencies and percentages of herbal
supplement users and non-users who did and did not meet the recommendations of
eating 2 or more servings of fruit and three or more servings of vegetables daily. The
test did not show a significant association between herbal supplement use and eating
the recommended number of daily FGP servings for vegetables (Pearson X2 (2,
N=204) = 5.69, ]3-0.058) or between herbal supplement use and eating the
recommended number of daily FGP servings for fruit (Pearson^2 (2, N=204) = 5.11,
g=0.078). A somewhat higher percentage of herbal supplement users tended to meet
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Table 24. Daily Fruit and Vegetable Consumption by Non-users and Users of Herbal
Supplements
Met FGP
Recommendation3:
Fruit
Yes
No
Vegetables
Yes
No

Non-Users
(n=82)
n
%l

11
\|

1

n

Lfrm
(n=122)
%

44
38

54
46

81
41

66
34

24
58

29
71

56
66

46
54

a

Fruit and vegetable consumption for users and non-users of herbal
supplements was compared using chi-square analysis (p-value<0.05 was
considered significant).

the fruit recommendations. Sixty-six percent of herbal supplement users ate the
recommended number of fruit servings, in comparison to 54% for non-users. A
somewhat higher percentage of herbal supplement users also tended to meet the
vegetable recommendations. Forty-six percent of herbal supplement users ate the
recommended number of vegetable servings, in comparison to 29% for non-users.
The direction of these findings agrees with findings from NHANES III (3).
The relationship between number of nutrient rich vegetables consumed
(carrots, broccoli, cauliflower, spinach, and greens) and using or not using herbal
supplements was evaluated using the non-parametric Kruskall-Wallis test. Significant
differences were not found between the intake of nutrient rich vegetables and herbal
supplement users and non-users, AJ2 (1, N = 204) = 0.949,

E

= 0.330 (Table 25). The

intake of nutrient rich vegetables was very low for both users and non-users of herbal
supplements. The current study's findings are different from the findings reported in
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Table 25. Median Daily Intake of Nutrient Rich Vegetables Among Nonusers and Users of Herbal Supplements
Non-Users
(n=82)
Range
Median
Servings of
Nutrient Rich
Vegetables
Consumed Daily
a

0.2

0.0-6.0

Users
(n=122)
Range
Median
0.2

0.0-2.5

Median servings of nutrient rich vegetables consumed for non-users and
users of herbal supplements were compared using Kruskall Wallis (a pvalue<0.05 was considered significant).

the 1994 CSFII survey (113). A national sample of adolescents who reported using
vitamin and mineral supplements also reported having diets that were more nutrientdense than adolescents who did not use supplements. The current study may disagree
with the CSFII study due to differences in samples and study design. The CSFII
survey asked questions about vitamins and minerals, which are more diet related in
comparison to herbal supplements. Herbal supplement use may be something else
entirely than vitamin and mineral supplementation, and may not be comparable.

Hypothesis 7: Young adults who placed themselves in the action/maintenance
stages of change with respect to meeting the recommendations for
fruit or vegetable consumption will be more likely to use herbal
supplements than young adults that placed themselves in one of the
pre-action stages of change.

The relationship between stage of change for fruit and vegetable consumption
and level of herbal supplement use was measured using a chi-square analysis. Level of
herbal supplement use was found to be related to self-assessed stage of change in
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relation to vegetable consumption (Pearson X^ (2, N = 195) = 7.755, p = 0.021).
Herbal supplement use was not found to be significantly related to stage of change in
relation to fruit consumption (Pearson X2 (2, N = 196) = 2.798, p = 0.247). Follow-up
pairwise comparisons were conducted to evaluate differences among the three levels
of herbal supplement use and stage of change in relation to vegetable consumption
(Table 26). The only difference found was between non-users and regular users of
herbal supplements.

Table 26. Self-Evaluated Stage of Change In Relation to Fruit and Vegetable
Consumption by Non-users, Sometime Users, and Regular Users of Herbal
Supplements

21

Stage of Change

Fruit Intake
Pre-Action Stages0
Action Stagesd
Vegetable Intake
Pre-Action Stages0
Action Stagesd
a

Non- Users
%
nb
(79)
35
44
44
56
(78)*
82
64
18
14

Herbal Supplement Use
Regular Users
Sometime Users
%
nb
%
nb
(72)
(45)
14
31
33
46
54
31
39
69
(73)xy
(44)y
59
70
26
51
41
30
22
18

The relationship between herbal supplement use and stage of change in relation to
fruit and vegetable consumption was analyzed using a chi square test (p-value<0.05
considered significant).
b Pre-action stages include the pre-contemplation, contemplation, and preparation
stages of change.
c
Action stages include the action and maintenance stages of change.
d (n) is different among different level of herbal supplement use due to non-response.
x
y Levels of herbal supplement users with different superscripts (x,y) are significantly
different at (pO.OS).
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The number of herbal supplement users and non-users in pre-action and action
stages of change in relation to fruit and vegetable consumption can be seen in Table
26. Regular users of herbal supplements were more likely to stage themselves in the
action stages of change in relation to vegetable intake (41%) than those who did not
use herbal supplements (14%). The percentage of regular users in the action stages of
change in relation to vegetable consumption also tended to be higher than those who
were sometime users (41% vs. 30%). Sixty-nine percent of regular users classified
themselves into the action stages for fruit intake, in comparison to 56% for non-users
and 54%) for sometime users.

Hypothesis 8: Young adults that are occasional users of herbal supplements will
be more likely than regular users to think they would stop using
herbal supplements if a government agency told them that the
herbal supplement they used most often was unsafe.

Hypothesis eight was analyzed using the chi-square test. The chi-square test
did not show a relationship between level of herbal supplement use and choice to stop
using herbs if they were pronounced unsafe by a governmental agency (Pearson X2 (2,
N=120) = 0.154, p=0.926).
Table 27 shows the percentages of regular users and sometime users that said
they would stop using herbal supplements if a government agency told them the herb
they used most often was unsafe. The frequencies for the two different levels of use
are almost identical. About half of herbal supplement users said that they would stop
using an herb if it was reportedly unsafe. Sixteen percent of regular users and 17% of
respondents that use herbs sometimes said they would continue to use herbs even if
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Table 27. Predicted Action on Herb Use in Response to Reported Status as Unsafe by
Sometime Users and Regular Users of Herbal Supplements

Predicted Action on
HerbUseifUnsafea:
Continue
Stop
Don't Know

Herbal Supplement Use
(n=120)
Sometime User
Regular User
(II=45)
(n-75)
b
n
n
%b
%
13
17
7
16
45
22
34
49
36
28
37
16

a

Users predicted action on herb use in response to reported status as unsafe
for sometime users and regular users of herbal supplements was compared
using chi square analysis (p-value<0.05 was considered significant).
b
Percentages may not add up to 100 due to rounding.

they were reported unsafe. The reason respondents might have reported that they
would continue to use herbs, even if a government agency told them the herb they
used was unsafe, might reflect their view on government. If young adults have a
negative view on government they might not believe that the herb really is unsafe. In
the NPR/Kaiser survey (8), 58% of regular users of herbal supplements and 46% of
sometime users reported knowing that government does not regulate supplements. If
young adults know that supplements are not regulated, they may wonder how the
government knows the herb is unsafe.
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CONCLUSIONS/IMPLICATIONS

Several studies have documented the increasing prevalence of herbal
supplement use among adults; however, there are very limited studies documenting
young adults' (18-24 years) prevalence of herbal supplement use and their attitudes
and beliefs about using herbal supplements. Herbal supplements deserve more
attention, not only because of increasing rates of use, but also because of the limited
knowledge on the potential harmful side effects and the lack of regulation by the FDA.
This study identified the prevalence of herbal supplement use among young adults in
Oregon and the beliefs young adults hold about herbal supplements in relation to their
dietary attitudes and behaviors.
The subjects of this study consisted of 205 18 to 24 year old males and
females, selected at random from a purchased list of Oregonians in this age range,
randomly distributed by zip code, who had telephone numbers. The mean age was
21.5 years. The overwhelming majority of respondents were white (93%). The
majority of participants had some college education (64%). Half of the sample was
current students, and half were not. Respondents having city, suburban, and rural
residency were each well represented.
Nearly 60% of the sample reported using herbal supplements. Twenty percent
reported using herbal supplements on a regular basis (at least once per week), while
37% reported using herbal supplements sometimes (less often than weekly). The
herbs that respondents were most familiar with were Ginseng (91%), St. John's Wort
(77%), Ginkgo biloba (76%), and Echinacea (72%).
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A greater percentage of the female respondents (69%) than the male
respondents (49%) reported being regular or sometime users of herbal supplements.
Respondents who were white or Asian/Pacific Islander were the only ethnic groups
that reported using herbal supplements regularly. Users were more educated than nonusers, however use was very similar among students and non-students. Herbal
supplement use also was very similar between respondents having different
residencies.
Overall, herbal supplement users seemed to have somewhat more healthful
lifestyle characteristics than non-users. Frequency of fast food patronage was related
to level of herbal supplement use. The median number of times a fast food restaurant
was patronized was lower among regular users of herbal supplements than among
those who did not use supplements or used them less often. The median number of
times breakfast was eaten also seemed to be slightly higher among regular users than
other groups. Other healthful lifestyle characteristics, such as a healthy BMI and
drinking in moderation, did not tend to be more healthful among herbal supplement
users. The majority of non-users and users of herbal supplements reported drinking in
moderation, and had a healthy BMI (19-25). The results were mixed on smoking
behavior. Sometime users were slightly more likely to smoke than non-users.
However, regular users of herbal supplements were no more or less likely than nonusers to smoke.
In general, young adults that use herbal supplements seemed to have more
knowledge about herbs, and more positive attitudes toward the herbs they take, in
comparison to non-users.
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Familiarity with different herbs was positively related to level of herbal
supplement use. Regular users were familiar with the greatest number of herbs,
followed by sometime users. Non-users had heard or read of the fewest number of
herbs.
Regular users of herbal supplements tended to think herbal supplements are
useful for certain health parameters more often than sometime users and non-users.
Most regular users of herbal supplements agreed herbs are useful for maintaining good
health (89%) and preventing/treating common illnesses like colds (85%). Almost twothirds also thought herbs are useful for preventing serious chronic illnesses (61%) and
insuring a well-balanced diet (65%). The majority of non-users did not think that
herbs are useful for any of the health parameters mentioned.
Attitudes toward the effectiveness, convenience, and expense of taking herbal
supplements in comparison to eating a balanced diet as ways of staying healthy were
related to herbal supplement use. However, herbal supplement users did not appear to
have the same positive attitude towards herbs when comparing herbs to a wellbalanced diet as they did about their use for health parameters. Only 11%) of users
thought that herbs are more effective than diet as ways to stay healthy, although more
than half of the herbal supplement users thought they are more convenient. Herbal
supplement users also thought herbs are a more expensive way to stay healthy than
diet. Non-users had the highest percentages of "don't knows" when compared to
regular users and sometime users. Non-users did not seem to have enough knowledge
about the effectiveness, convenience, and expense of herbs, to make a comparison
between diet and herbal supplements.
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Attitudes about the effectiveness, safety, expense, naturalness, potency, and
personal control of taking herbal supplements in comparison to prescription
medications was related to level of herbal supplement use. In general the trend was
for users to be more likely to have positive attitudes toward herbs and to be less likely
to give a "don't know" answer. Again, the majority of non-users had the highest
percentage of "don't knows" when compared to regular users and sometime users.
However, 59% of non-users thought herbs are more natural then prescriptions.
Eating the recommended number of food guide pyramid servings of fruits and
vegetables as well as eating a greater number of nutrient rich vegetables was not
related to herbal supplement use. However, a somewhat higher percentage of herbal
supplement users tended to meet the fruit and vegetable recommendations than nonusers of herbal supplements. The median number of nutrient rich vegetables
consumed was very low for both users and non-users of herbal supplements.
Stage of change in relation to vegetable intake was related to herbal
supplement use. As respondents' herbal supplement use increased, so did the
likelihood of classifying themselves into one of the action stages of change for
vegetable consumption. Stage of change for fruit consumption was not related to
herbal supplement use. Regular users tended to place themselves in the action stages
in relation to fruit consumption more than other groups, however, sometime users
were no more or less likely to place themselves in the action stages when compared to
non-users.
Choice to stop using herbs if they were pronounced unsafe by a governmental
agency was not related to level of herbal supplement use. However, 17% of sometime
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users and 16% of regular users reported that they would continue to use herbs even
after they were pronounced unsafe by a governmental agency. Close to one-third did
not know if they would stop using herbs even if they were unsafe.
Based on data from the current study young adults seemed to use herbal
supplements because they believe they are useful for various health parameters,
including the misconception of being useful for insuring a well-balanced diet. Young
adults also believe that taking herbs is a more convenient way to stay healthy than
eating a well-balanced diet. When comparing herbal supplements to prescription
medications, young adults believe herbs are more natural, convenient, safe, and they
have more personal control over herbs than prescriptions.
In light of the findings of this survey indicating more than half of young adults
are using herbal supplements, young adults need to have access to information about
the products they are using. Materials need to be developed, aimed at young adults, to
help educate them about the potential benefits and toxic side effects of herbs, as well
as drug-herb interactions. With the majority of users having positive beliefs about
herbs' usefulness, and the large percentage of users thinking that herbs are safe,
further research investigating herbal supplements' safety and efficacy is warranted.
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LIMITATIONS

The first limitation that stands out in the current study's design is that only
subjects who had telephone numbers were recmited to fill out the questionnaire.
However, an estimated 97% of all households in the U.S. have telephones, making
recruitment by telephone acceptable (114).
Another limitation to this study is possible response bias due to less than 100%
response rate expected when using a mailed survey. The lower the response rate the
less clearly can inferences be generalized to the entire 18-24 year old population.
People who returned their surveys might be more interested in herbal supplements and
dietary practices in comparison to the young adults that did not return their survey.
Using a food frequency questionnaire (FFQ) to assess food intake is a
limitation because it is subject to error. When subjects self-report fruit and vegetable
consumption they may over-estimate or under-estimate their intake (115). In addition,
not all fruits and vegetables were included on the FFQ which limits the choices of
individuals that eat a wide variety of foods, which may lead to under-estimating actual
intake.
Since this research was part of a larger project, the questions in relation to
herbal supplements had to be limited to one page. This guideline did not allow very
specific questions to be asked. For example, respondents were asked what
supplements they had heard or read about, but there were no questions inquiring about
what herbs were currently being taken, or in what form they were being taken.
Respondents might have translated "herbal supplement" to mean a pill, therefore
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under-reporting herbal supplement use by not including herbs consumed through
drinks and other forms. Through our questionnaire we also do not know much about
the frequency of young adults' herbal supplement use. The way we had the
participants categorize themselves, we only know that regular users use herbal
supplements at least once a week. We do not have any more information on the actual
use of those reporting the three different levels of use (regular users, occasional users,
and non users). Much more detail about herbal supplement use could have been
attained with a longer survey.
The findings from this study may not apply to young adults in different states
or regions, due to the specific sample that was recruited. Oregon is one of the 13
states that license naturopathy, a form of healthcare focusing on natural remedies, as a
health care option (109) and also has one of the highest numbers of practitioners
licensed to practice complementary medicine in the U.S. (110). Portland, Oregon has
the highest prevalence of vitamin usage in the United States; more than 65% of
Portlanders reported buying or using vitamin supplements in 1997 in comparison to
43% of consumers nationwide (111). Also, since the sample was mostly Caucasian,
the results may not apply to other races in Oregon.
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RECOMMENDATION FOR FUTURE RESEARCH

The current study's sample only included young adults from Oregon. In order
to obtain a larger perspective about the prevalence of herbal supplement use among
young adults, a national study would need to be conducted. A larger sample size
would also be attained with a study conducted nationally.
In future studies, a longer section involving questions about herbal supplement
use would be helpful. Questions that were not asked in the current study, but would
be very useful information to include in another study are:
1. More detailed questions about the frequency of use. Instead of limiting use
to just three categories (non-users, sometime users, and regular users)
expand on these categories having additional options available (every day,
every other day, once a week, once a month, less than once a month).
2. Expand on the question about number of herbs heard or read about, and ask
which herbs users are actually taking.
3. Ask what form herbs are most often taken in: pill, tea, drink (like SoBe),
or other forms.
4. Ask questions directed toward how young adults get their information
about herbs (Doctor, friend, magazine, internet).
5. Ask questions about any prescription medications young adults are
currently taking that might have potential harmful interactions with herbs.
6. Ask questions about vitamin/mineral supplement use.
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The more information that can be elicited about young adults' herbal supplement use,
the better opportunity health professionals will have to educate this age group about
the healthy decisions they make.
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Appendix 1.
Questionnaire: Eating Behaviors of Young Adults in Oregon
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OREGON STATE UNIVERSITY

Eating Behaviors of Young
Adults in Oregon
Please return to:
Connie Georgiou, PhD, LD
108 Milam Hall
Oregon State University
Corvallis, OR 97331-5103
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Thank you for agreeing to respond to this survey. Currently
there is very little information about why young adults between the
ages of 18 and 24 choose the foods they eat. There is even less known
about willingness to change eating behaviors, especially with regard to
fruits and vegetables.
This survey is Oregon's part of a multi-state survey of people
your age. Participation is entirely voluntary and all of your answers will
remain confidential. We can only use the group's answers, not
individual ones. The entire questionnaire should take about 15 minutes
to complete.
The purpose of this study is to help nutrition educators develop
programs for young adults targeted to individual readiness to change.
These programs will be more effective in helping make positive
behavior changes.
When you have completed the survey, please return it to me in
the enclosed, stamped envelope. When we receive your completed
survey, your name will be entered in a drawing for a chance to win
$25.00.
This survey is part of research conducted from Oregon State
University. If you have any questions, feel free to call me, Connie
Georgiou, at (541) 737-0965.

The following pages ask about the fruits and vegetables you usually eat. As you answer these questions, think back over the post year. How often do you usually
eat the foods listed?
Step 1; Check (V) HOW OFTEN? on average, you eat each food. EXAMPLE: If you eat an apple, on the average, once every day, check (V) the column under "1 time per
day.'
Step Z: Circle HOW MUCH? you eat. Because people eat different amounts, we are asking you to tell us whether the usual amount of food you eot is small, medium or large.
The definition of what is meant by small, medium and large is given for each food. Circle the one most appropriate to your usual serving. EXAMPLE: If you usually eat 1 i
apples, circle the 'lj medium" serving under "Large" to answer the question "HOW MUCH?" This shows the I) apples you usually eat are at least 1 {■ times the medium
amount for apple.
PLEASE DO NOT SKIP any foods. Be sure to fill in HOW OFTEN? and HOW MUCH? for eoch food. Please BE CAREFUL into which column you put your answer.
It will make a big difference if you soy "Apple 1 time per day" when you mean "Apple I time per week." If you never eot a food, check (■') the column "I time a month or less."

■lil limes;,.

:i::month oc ■

;3.tinie;

tfnics a
imon'thV

2
^ 3-4 times;
a week xtimc'3'nf 'a'yi'c'eldt
s'we?!^'

.2 times-a"*

timettfi'

wtS

Tour Serving Size'

'■'TOorefe .

Small

^Medium
■m

Orange, grapefruit

'A medium

1 medium

Apple, applesauce

'A medium

I medium

Banana

Vi medium

1 medium

Orange juice

4 o/. glass

6 or. glass

Large •
1 'A medium

1 'A medium

Use your estimated DAILY INTAKE, as recorded above, to complete the questions below.

How many servings of Iruil and fruit juices do you usually cat each day? (Check the appropriate box.)
iDTwo ,, i^sTlirce.; "Q Fou> or more'•?/'

--■■l'

(If you answered "zero" or "one" above, go to the question below)

H

(If you answered belwecn "two" and "four or more" above, go to the question hclow.)

■H

Do you intend to start eating 2 or more servings a day of fruit and
fruit juices?

Have you been eating 2 or more servings a day of fruit and fruit juices for more than 6
months?

'HwadoNOT-intcndtomlheNEXTeMONTHS -v'7
iUjAycvlmfcnd.ito- iiv tl
IBMONXH:

Please go on to the next page

teliipii

LtMesa- IjSi^sie

|^ieel|

Wmm Is^^^^^^poir Serving Size

m mm

" Smaffil

- -■

j

wsm ^M

Orange, grapefruit

| M medium

1 medium

| Apple, applesauce

'A medium

I medium

|

1% medium

j

!/i medium

1 medium

I

I'/i medium

|

Banana

IW medium

Berries-strawberries, blueberries (in season)

'A cup

'A cup

Va cup

Other fresh fruits-grapes, pears, pineapple

Mcup

>Acup

Mcup

| Watermelon (in season)

Small slice

Medium slice

Large slice

Cantaloupe / honeydew

1/8 medium

!4 medium

'A medium

M medium

1 medium

1 'A medium

1 Peaches / nectarines / plums

VScup

Vicup

VACUP

'A cup

'A cup

Vt cup

Orange juice

4 07- glass

6 oz glass

8 07. glass

Other 100% fruit juice-apple, grapefruit,
cranberry. (DO NOT INCLUDE Juice
Drinks / Koolaid / Lemonade / Snapplc)

4 oz glass

6 07. glass

8 07. glass

| Dried fruits-raisins, prunes, apricots
Canned fruits/fruit cocktail / fruit salad

Use your estimated DAILY INTAKE, as recorded above, to complete the questions below.

Do you Intend to start eating 2 or more servings a day of fruit and
fruit juices?
im'tlK NEXT 6 MONTHS^.-,'. -

/

Have you been ealing 2 or more servings a day of rniil and fruit juices for more than 6
months?
,&^itsJntKe ncxt;6'months? yviv.'v
SQ|P®flpli^=n«t-30d^s?^QNovQYes iv

Please go on to the next page
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|
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!
l.time ;--2c;: '^^
I time a ^
^X::i./.YourScrvlneSiK-. t.^-1
^
ti
'"rnonih-', ?.. times a r a'weeV:: limcsJi /UmeL... vtimcsav
flimeslSi
Sn^ iMciiii
'-.tiXarge- ^
S'wcck;!,1. .ta;dayj; 'Jdayor:''
or less i'mdrilh', ''•L't . "'WCCl;;;
JS«
ft-riiore.''-',

mhm mm

^^m

• :-V

Prench fries, fried potatoes, hash browns

'A cup

VScup

Mcup

Other potatoes (baked, mashed) and Sweet

14 eup

Wcup

M cup

Peas, Green beans, Lima Beans

VS cup

V4cup

Mcup

Refried beans, chili beans, etc.

'A cup

Vicup

%cup

V* cup or
5 mini

K cup or

Mcup or IS
mini

Carrots

10 mini

Broccoli, Cauliflower, Spinach, Greens

Wcup

Wcup

Mcup

Green salad. Lettuce

14 cup

1 cup

1 'A cup

Pickles, onions, cucumber, celery, olives

U cup

Vicup

%cup

'A medium

1 medium

1 'A medium

Tomato sauce / Spaghetti sauce / Barbecue

14 cup

Vicup

V* cup

Catsup, Salsa

1/8 cup

'A cup

'A cup

Tomatoes

Vegetable Soup / Stew, Vegetable Drinks (V8)

'A cup

14 cup

1 cup

Mixed veggies (frozen, canned, in mixed foods
such as pizza, taco, stir fry)

'A cup

V4cup

Mcup

Other vegetables (com, peppers, coleslaw)

'A cup

'/icup

%cup

Use your estimated DAILY INTAKE, as recorded above, to complete the questions below.
How many servings of vegetables do you usually eat each day? (Check the appropriate box.)

w^mm^&^p™^ ®w° ^^^jmm
(If you answered between "zcro"-and "two" above, go to the question below)

^A;pThrto''",:'aFoiir^'f □/ivcormore - ..

'V"^-

^

(Ifyou answered between "Ihrec" and "five or more" above, go to the question below.)

Do you intend (o start catinf* 2 or more servings a day of vegetables?

Have you been eating 2 hr more servings a day nf vegetables fnr mure than 6 months?

X

iSllQ'.No^d^OT;^

Please go on to the next page

o

121

1. Current height?

ft

2. Current weight?

in

lb

3. How satisfied are you with your current weight?
very satisfied
4. How old are you?
5. Do you live in a

satisfied

neutral

unsatisfied

very unsatisfied

years
city

6. What is your gender?

suburb

rural area?

male

female

If female, are you pregnant?

No __Yes; are you breastfeeding?

No

Yes

7. Total number in your household or living space including yourself
8. Are you married/living with a partner?

No

9. Are there any children in your household?

Yes
No

Yes. If yes, how many children

?

10. Are you currendy enrolled as a student?
full time student

part time student

not currently a student

11 What is the highest level of education that you have completed?
elementary school or some high school
high school graduate/GED
some technical, business or vocational school or college, but no college degree
college graduate, BS, BA or 4-yr degree
graduate school
12. What is your race or ethnic group?
White (not of Hispanic origin)
Black (not of Hispanic origin)
Hispanic/Latino

American Indian/Alaska Native
Asian/Pacific Islander
Other

13. Times a week you eat breakfast?
14. Times a week you eat a meal or snack at a fast food restaurant?
15. Do you smoke cigarettes?

No

16. Do you drink alcoholic beverages?
If yes, how many drinks per week?

Yes. If yes, how many a day
No

?

Yes.
(one drink - 12 oz beer, 5 oz wine, 1 shot liquor)

Please go on to the next page
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Part V. The following questions are about herbal supplements (An herb is a plant with leaves, seed, flowers, or roots used for
enhancing health rather than as seasoning).
1. The following is a list of some herbal supplements available in stores. Please place a check (»0 mark next to each one you have
heard or read about:
0

Chamomile

Q

Feverfew

Q

Ginkgo biloba

D

Saw Palmetto

D

Echinacca

D

Ginseng

O

Kava Kava

a

St. John's Wort

2. In general, how would you describe herbal supplements compared to prescription medications and traditional over-the-counter
remedies like aspirin or cough medicine? (Check one choice for each letter - A,B,C,D,E,F)
; A. Herbal supplements are:
B. Herbal supplements are:
'.C. Herbal supplements are:
D. Herbal supplements are:
E. .Herbal supplements arc:
F. Herbal supplements arc:

□
a
a
a
•o
a

' More effective ..!.:■

.0

Less.effective..:;,: ;•'-; .•■

D :;:4 About the same.;.

Less safe

Q

■-Don't know

'.&■'■

a

Safer

.More expensive ';-■ ■'■!.■■.'-,'»■.■:"■. 'rf'O /.Less expensive"^;; ,r;.^

D

More natural

: More potent ...'.:^:;-f5,ii^;V-D
More under my control

0

';Q

About the same

About the same

Less potent' j;,;^ (J^'V y ■;.iD. -jAbout the same
Less under my control

Don't know

:
; i: About the same.. ,^d 1 ■■Don't know'

a

Less natural

a

a

About the same

Q

Don't know

a

v.Don't know

";

D

■■

Don't know

3. I'd like your opinion on the usefulness of taking herbal supplements. Do you think taking herbal supplements at your age is useful
for: (Check all that apply)
D Maintaining good health
Q Insuring a well-balanced diet
O Preventing or treating common illnesses like colds
Q Preventing serious chronic illnesses later in life
Q None of the above
D Don't know
4. How would you compare taking herbal supplements to eating a balanced diet as a way of staying healthy? (Check one choice for
each letter-A,B,C)
;Q Less effective;;iI!:';/: , Q About the same V.

A. Herbal supplements are:

0 More effective

B. Herbal supplements arc:

Q More convenient

Q Less convenient

Q About the same

C. Herbal supplements are:

D More expensive

Q Less expensive /"

D About the same

Q Don't know

:.

Q Don't know
* D Don't know ;_>

5. How often do you, yourself, use herbal supplements? (Check one)
Q
□
Q
6.

Regularly (at least once a week)
Sometimes
Don't use herbal supplements [THIS GROUP SHOULD SKIP TO THE NEXT PAGE]

If a government agency said that the herbal supplement you use most often is unsafe, do you think you would stop using it, or
would you continue using it because it works for you? (Check one)
D
D
D

Would stop using
Would continue using
Don't know
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Your contribution to this effort is greatly appreciated. Participation in this study
is voluntary and by completing the survey, you indicate your consent to include your
responses. If you wish to answer any questions in more detail or qualify your
answers, please feel free to make comments in the margins or on the back of this
form.

Thank you for completing this survey.
Please place it in the enclosed envelope and return it this week.
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Appendix 2.
Telephone Script and Tracking Sheet
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Survey Telephone Word Track
-11.

Hello, may I speak to.
(full name of respondent)

If not available find out best time to call back
2. My name is
calling from the Department of

(use your first and last name). I'm
at the University of
.

3. We're conducting a survey about young adult food habits. The survey is sponsored by (Name
of University). Your name was selected from a list of 18 to 24 year olds in (STATE). The
purpose of this study is to gather valuable information about people's attitudes and behaviors
about the foods they eat. You can help us out by agreeing to complete a survey that I'll mail you;
you should receive it in about two days. The survey takes about 15 minutes to fill out.
Are you willing to be part of our survey?
If, NO,
Could you tell me why not; my supervisor needs me to list a reason why you are not interested:
List reason(s) given
Interviewer may be able to respond to reason and subject may decide to participate.
Example: Subject: "I don't want to tell anyone that information."
Interviewer: Your name won't be connected to any answers; everything will be
kept confidential.
If subject's response is still "no" continue
Well, I understand. I need to verify your age for my study records. How old are You?
Also, are you now or have you ever been a college student?

Yes

No

Fall back: Use only if subject asks clarification for student status: the standard is:
To be classified in the college student category subject must now be or have been at some time
enrolled in a university, college or technical school but not a trade school, like cosmetology
school)
Thank you for your time.
If YES,

That's great! I need to verify that you are in the right age range. How old are you?_
Also, are you now or have you ever been a college student?
Yes

No

Fallback: Use only if subject asks clarification for student status; the standard is:
To be classified in the college student category, subject must now be or at some time have been
enrolled in a university, college, or technical school but not a trade school like cosmetology
school)
If not in age range:
Thank you for your time. I'm afraid you're not in our age range.
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Survey Telephone Word Track
-2If 18-24:
Can you please answer four very brief questions now, before we mail your survey?
(Go to tracking sheet questions)

Let me be sure we have your correct name and address (verify spelling of name and address).
Thank you for your help. We will send you a survey in the mail right away. It will really help us if
you can fill it out as soon as possible and s,end it back. When we receive your survey your name
will be placed in a drawing to win $25.00. But more than this incentive, your answers are
important in helping us understand how young adult food habits relate to health and disease.

Do you have any questions? Thanks so much for your help. Watch for the survey in the mail. It
will say (NAME OF UNIVERSITY) on the envelope.

127

I.D. Number XXXXXX
(Two-digit state
code followed
by four-digit ID

code)
Recruitment Tracking Sheet
Name
Telephone
Address
Date

Time

Outcome*

Caller When Called
Initials (circle appropriate categon)
Weekday, weekday eve,
Weekday, weekday eve,
Weekday, weekday eve,
Weekday, weekday eve,

1
2
3
4
•Outcome codes
C=complete (agreed)
OA= Out of Age Range and no substitute available (if age-appropriate substitute, either complete
(list as C and update address forms, etc.) or schedule a call back and list under (CB)
SR=Subject refusal (reason must be listed)
GR=gatekeeper (parent, roommate, etc.) refusal (Try to avoid letting them say "Don't call back!"
and list details on tracking sheet).
CB= Call Back at another time
(specifiy when)
MN=Moved, New Number Available (list)
NA=No Answer
AM=Answering Machine
B=Busy
D=Disconnected
DLT=Doesn't Live There
In age range (18-24 years) Yes_
Now or past college student Yes

weekend
weekend
weekend
weekend

No_
No_

How many servings of fruit or fruit juices to you usually eat each day?
If 0 or 1 - Do you intend to start eating 2 or more servings of fruit and fruit juices a day in the next
6 months? Yes
No
If yes, Do you intend to start eating 2 or more servings of fruit and fruit
juices in the next 30 days? Yes
No
If two or more - Have you been eating 2 or more serving of fruits and fruit juices a day for more
than 6 months? Yes
No
How many servings of vegetables do you usually eat each day?
If 0,1 or 2 - Do you intend to start eating 3 or more servings of vegetables a day in the next 6
months? Yes
No
If yes, Do you intend to start eating three ore more servings of
vegetables or in the next 30 days? Yes
No
If 3 or more servings - Have you been eating 3 or more servings of vegetables a day for more
than 6 months? Yes
No
Recruited by letter (not telephone): Letter sent.
Date Sent
Survey mailed
Postcard reminder mailed
2"" Survey mailed

Postcard Received.
Date Survey Received
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Appendix 3.
Reminder Post Card, Follow-up Reminder Letter, and Thank You Letter

February 7, 2000

February 7, 2000

Dear

Dear

Thank you for agreeing by telephone to participate in the OSU
"Eating Behaviors of Young Adults in Oregon" survey. You should
have received your survey in the mail several days ago. It is very
important to the success of this research for you to complete and
return the survey. Your personal opinions are valuable to us. You
are one of a small random sample of young adults from Oregon in
this survey and you cannot be replaced by another person. We
hope you can complete and return your survey this week. When
we receive it you will be eligible for a drawing to win $25.00.

Thank you for agreeing by telephone to participate in the OSU
"Eating Behaviors of Young Adults in Oregon" survey. You should
have received your survey in the mail several days ago. It is very
important to the success of this research for you to complete and
return the survey. Your personal opinions are valuable to us. You
are one of a small random sample of young adults from Oregon in
this survey and you cannot be replaced by another person. We
hope you can complete and return your survey this week. When
we receive it you will be eligible for a drawing to win $25.00.

Thanks for your participation.

Thanks for your participation.

Connie Georgiou

Connie Georgiou
Dept. of Nutrition and Food Management, OSU

Dept. of Nutrition and Food Management, OSU

February 7, 2000
Dear
Thank you for agreeing by telephone to participate in the OSU
"Eating Behaviors of Young Adults in Oregon" survey. You should
have received your survey in the mail several days ago. It is very
important to the success of this research for you to complete and
return the survey. Your personal opinions are valuable to us. You
are one of a small random sample of young adults from Oregon in
this survey and you cannot be replaced by another person. We
hope you can complete and return your survey this week. When
we receive it you will be eligible for a drawing to win $25.00.
Thanks for your participation.
Connie Georgiou
Dept. of Nutrition and Food Managment, OSU

February 7, 2000
Dear
Thank you for agreeing by telephone to participate in the OSU
"Eating Behaviors of Young Adults in Oregon" survey. You should
have received your survey in the mail several days ago. It is very
important to the success of this research for you to complete and
return the survey. Your personal opinions are valuable to us. You
are one of a small random sample of young adults from Oregon in
this survey and you cannot be replaced by another person. We
hope you can complete and return your survey this week. When
we receive it you will be eligible for a drawing to win $25.00.
Thanks for your participation.
Connie Georgiou
Dept. of Nutrition and Food Management, OSU
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Date:

Dear

Thank you for agreeing by telephone to participate in the OSU "Eating
Behaviors of Young Adults in Oregon" survey. We mailed you a survey a few
weeks ago. In case it has been misplaced another copy is enclosed. It is
very important to the success of this research for you to complete and
return the survey. Your personal opinions are valuable to us. You are one of
a small random sample of young adults from Oregon in this survey and you
cannot be replaced by another person. We hope you can complete and return
your survey this week. When we receive it you will be eligible for a drawing
to win $25.00. If you have already mailed back your survey please disregard
this letter.
Thanks for your participation.

Connie Georgiou, Ph.D., R.D.
Associate Professor
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Dear
You recently participated in the "Eating Behaviors of Young Adults" survey
conducted by the Department of Nutrition and Food Management at Oregon
State University. You are the lucky winner of a drawing among survey
participants. Enclosed is your check for $25.00 in appreciation for your
participation in this research. We are using the data you and other young
adults provided to further our understanding of the dietary behavior of
young adults.
Thank you.

Connie Georgiou, Ph.D., R.D.
Associate Professor
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Appendix 4.
Food Frequency Conversion Factors
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^_

_

Fruits

1 Orange, grapefruit

Medium FFQ
Serving

1 medium

1 Apple, applesauce
1 medium
1 Banana
1 medium
1 Berries-strawberries, blueberries (in season)
Vi cup
1 Other fresh fruits—grapes, pears, pineapple
Vz cup
1 Watermelon (in season)
Medium slice
l
1 Cantaloupe/ honeydew
A medium
1 Peaches/nectarines/plums
1 medium
1 Dried fruits—raisins, prunes, apricots
Vz cup
1 Canned fruits/fruit cocktail/fruit salad
Vi cup
1 Orange juice
6 oz. Glass
1 Other 100% fruit juice—apple, grapefruit, cranberry. 1 6 oz. glass
(Do not include Juice Drinks/Koolaid/Lemonade/

Medium FGP
Serving
1 orange or VJ
grapefruit
(1) or Vi cup
1 whole
Vi cup
(1) or Vi cup
1 wedge
V* medium
(1) medium
Vt cup
Vi cup
6 oz glass
6 oz. Glass

Conversion
factor to use
for each
Serving Size |
S
.5

M L
1.5
1

.5
.5
.5
.5
.5
.5
.5
1
.5
.67
.67

1.5
1.5
1.5
1.5
1.5
1.5
1.5
3
1.5
1.33
1.33

I Snapple)

Vegetables

Medium FFQ
Serving

French fries, fried potatoes, hash browns
Vi cup
Other potatoes (baked, mashed) and Sweet
Vi cup
1 Peas, Green beans, Lima Beans
Vi cup
1 Refried beans, chili beans, etc.
Vi cup
1 Carrots
Vi cup of 10 mini
1 Broccoli, Cauliflower, Spinach, Greens
Vi cup
Green Salad, Lettuce
1 cup
1 Pickles, onions, cucumber, celery, olives
Vi cup
1 Tomatoes
1 medium
1 Tomato sauce/Spaghetti sauce/Barbecue
V2 cup
1 Catsup, Salsa
% cup
Vegetable Soup/Stew, Vegetable Drinks (V8)
1 % cup
1 Mixed veggies (frozen, canned, in mixed foods such 1 Vi cup
1 as pizza, taco, stir fry)
| Other vegetables (com, peppers, coleslaw)
| Vi cup

Medium FGP
Serving

Conversion 1
factor for use
for each
Serving Size
L

S

M

Vi cup
Vicup
Vi cup
Vi cup
Vi cup or 10 mini
Vi cup
1 cup
Vi cup
1 medium
Vi cup
V2 cup
1 cup
Vi cup

.5
.5
.5
.5
.5
.5
.5
.5
.5
.5
.25
.5
.5

1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1
.75
1
1.5
1

Vi cup

.5 1 1 1 1.5

