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Objectives. To determine whether a required course addressing complementary and alternative med-
icine would change students’ attitudes and perceptions toward the subject and the likelihood that they
would recommend various complementary and alternative medicine therapies
Methods. A survey instrument was administered to all third-year PharmD students on the first and last
days of the course. The degree of change in response for each question was assessed and analyzed in
order to determine the impact of the course.
Results. Fifty-five students (93%) completed both the preintervention and postintervention survey
instrument. Over half of the students had changes in their attitudes regarding their future competence,
their personal interest and experience with complementary and alternative medicine, and their personal
beliefs towards the subject after completion of the course. A large proportion of students also had
changes in the likelihood that they would recommend a natural product for various conditions and that
they would recommend complementary and alternative medicine therapies in general.
Conclusions. A required course addressing complementary and alternative medicine and natural
products significantly changed students’ attitudes and perceptions toward the subject, as well as their
likelihood to recommend various complementary and alternative medicine therapies and natural prod-
ucts in a professional setting.
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INTRODUCTION
The 2002 National Health Interview Survey (NHIS)

reported that 50% of all adults in the United States have

used some form of complementary and alternative med-

icine (when prayer is not included).1 The use of natural

products, defined by the CDC as herbal and botanical

medicines; functional foods, such as garlic; vitamins

and minerals; and animal-based supplements, such as glu-

cosamine, has increased from 14.2% of adults in 1998-

1999 to 18.8% in 2002.2

The increased use of natural products impacts the

practice of pharmacy. Studies show that pharmacists are

frequently asked about natural products.3,4 A large num-
ber of pharmacists have recommended natural products to
patients and/or family and friends.4,5 Even while making
these recommendations, these pharmacists felt that they
needed more training on the subject and that the informa-
tion available to them was inadequate.3,4 Students also
feel that pharmacists have a responsibility to provide in-
formation on herbal supplements, but few feel that they
have adequate knowledge to provide that information.6

The need for more training in the area of complemen-
tary and alternative medicine, specifically natural prod-
ucts, was reiterated when a competency specifically
addressing dietary supplements was added to the North
American Pharmacist Licensure Examination (NAPLEX)
in May 2005.7 As of 2003, a study by Shields and colleagues
showed that only 51 of 64 (80%) responding pharmacy
schools offered any exposure to complementary and al-
ternative medicine topics. Forty of them offered courses
exclusively on the subject, mostly in the form of elec-
tives.8 This percentage will be increasing, however, with
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the implementation of the 2005 Accreditation Council for
Pharmacy Education (ACPE) Standards for Accredita-
tion, which recommends didactic coursework addressing
patient use of dietary supplements, alternative medical
treatments, the evaluation of the efficacy and safety of
complementary and alternative medicine , and herbal-drug
interactions, as well as exposure to these products during
advanced pharmacy practice experiences.9

Course Structure
South University created a required course entitled

Complementary and Preventive Medicine, for the third-
professional year curriculum prior to beginning advanced
pharmacy professional experiences. This 3-hour course
includes 20 contact hours devoted to complementary
and alternative medicine topics and 10 contact hours de-
voted to general personal wellness. The desired course
outcomes, as related to complementary and alternative
medicine, were to prepare the students to:

d Discuss the scope of various complementary
medicine practices.

d Evaluate available information pertaining to
herbal and natural products and make sound
recommendations as to their use.

The course coordinator and instructors attempted to
present information in an unbiased manner and allow the
students to form their own opinions. Topics covered in the
course included alternative medical systems, such as Chi-
nese and Ayuverdic medicine and homeopathy; body-
based/manipulative therapies, such as chiropractic care
and massage; mind-body interventions, such as hypnosis,
meditation, deep-breathing, and therapeutic touch; quality
assurance of natural products; and literature evaluation.
Specific natural products were covered in 15- to 20-minute
student presentations, in which groups of 4-5 students were
required to present the general information on the product
(proposed mechanism, proposed uses, adverse effects,
interactions, dosage forms available, etc) and conduct a lit-
erature evaluation of 1 or 2 assigned clinical trials. In ad-
dition to the presentation, students were required to create
a brochure-sized patient handout. This project accounted
for 25% of the final course grade. The students were also
responsible for 5 out-of-class assignments (5% each), 3 of
which pertained to complementary and alternative medi-
cine: a literature evaluation of 1 of 10 selected clinical
trials; designing a clinical trial to demonstrate the safety
or efficacy of an assigned natural product; and a short writ-
ing assignment regarding the need and utility of including
a course such as this in the PharmD curriculum. Lastly, 2
examinations were administered, each counting 25% of the
course grade. The first examination included all of the
personal wellness topics, as well as quality assurance of

natural products and alternative medicine systems. The
second examination only tested knowledge of specific nat-
ural products covered by the student presentations.

METHODS
The willingness of pharmacists to recommend natural

products in spite of perceived lack of knowledge lead the
authors to question whether a required course addressing
complementary and alternative medicine would change
students’ attitudes and perceptions toward the subject and
the likelihood that they would recommend various com-
plementary and alternative medicine therapies. A 3-part
survey instrument was developed to assess changes in
students’ attitudes/perceptions and the likelihood that
they would recommend various complementary and al-
ternative medicine therapies.

Part 1 was made up of 16 items based upon the tool
used by Dutta and colleagues and assessed students’ atti-
tudes and perceptions towards complementary and alter-
native medicine, as related to 5 major categories/factors:

d Future concerns for professional competence
d Personal interest in complementary and alterna-

tive medicine
d Personal experience with complementary and

alternative medicine
d Personal beliefs towards complementary and

alternative medicine
d Philosophical congruence

Students were required to rate each item based on
a Likert-type scale with ‘‘strongly agree’’ responses val-
ued at 5 and ‘‘strongly disagree’’ responses valued at 1.10

Part 2 consisted of a list of 10 common indications for the
use of natural products as reported by Kelly and col-
leagues.2 Students were asked to rate their likelihood of
recommending an herbal product as both primary and
adjunct therapy for each indication. A response of ‘‘very
likely to recommend’’ was valued at 5 and a response of
‘‘not at all likely to recommend’’ was valued at 1.

Part 3 of the survey consisted of a list of 6 commonly
used complementary and alternative medicine therapies,
as reported in the 2002 NHIS data.1 Students were asked
to rate their likelihood of recommending the therapies as
primary therapy and adjunct therapy. A response of ‘‘very
likely to recommend’’ was valued at 5 and a response of
‘‘not at all likely to recommend’’ was valued at 1.

The authors administered the survey instrument to all
third-professional year PharmD students on the first and
last days of the course. Both times, the survey instruments
were collected by a student and returned to an adminis-
trative assistant, who assigned an identifying number to
each student, then removed the cover sheet, which con-
tained the student’s name. The administrative assistant
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then returned the numbered survey instruments to the
authors.

As the hypothesis of the study was that students’
scores would change as a result of the course, the direction
of the change was not taken into account. For each item on
the survey instrument, the percentage of students whose
responses changed by at least 1 unit was reported, as was
the percentage of students whose responses changed by
2 or more units, which was deemed significant by the
authors as it reflected a strong opinion shift. A paired-
difference t test was conducted for each survey instrument
to determine whether the absolute value of the change was
statistically significant. Cronbach alpha coefficients of
0.83, 0.93, and 0.75, for parts 1, 2, and 3 of the presurvey,
respectively, indicated that the survey instrument was re-
liable and internally consistent.

Approval was granted by the St. Joseph/Candler In-
stitutional Review Board on July 22, 2005. Students
signed a consent that stated the purpose of the survey
and assured them of confidentiality and blinding of the
faculty members who served as the study investigators.

RESULTS
Fifty-five of 59 (93%) students successfully com-

pleted both the preintervention and postintervention sur-
vey instruments. Paired difference t tests on the absolute
value of the change in responses between preintervention
and postintervention survey instruments yielded p values
of,0.001 for each of the 48 survey instrument questions,
denoting that there was a significant change in the scores.

Table 1 shows the results of Part 1 of the survey in-
strument. Over half of the students had an average change
of at least one unit in their response to the questions
assessing students’ concerns about their future compe-
tence, personal interest and experience, and personal
beliefs (57.1, 52.9, 55.0%, respectively). Just under half
(47.3%) had a 1-unit change in their responses to ques-
tions on philosophical congruence. As would be expected,
fewer students’ responses reflected a ‘‘significant’’
change (2 or more units), but that percentage ranged from
15.2% (philosophical congruence) to 20.7% (personal in-
terest and experience).

Table 2 shows the results of Part 2 of the survey in-
strument. Over half of all students’ responses changed by
one or more units on the question concerning their likeli-
hood to recommend an herbal product as a primary or
adjunct therapy for CNS conditions and reproductive/sex-
ual problems, as well as adjunct therapy for metabolic
conditions. Likewise, approximately one fourth of stu-
dents’ responses changed significantly (2 units or more)
for the question regarding their likelihood to recommend

an herbal product for all conditions except as primary

therapy for metabolic conditions.
Table 3 shows the results of Part 3 of the survey in-

strument, which varied more greatly than the other 2 parts

of the survey instrument. Over half of students changed

their response concerning the likelihood that they would

recommend all therapies as primary or adjunct therapy by

at least 1 unit except manipulative (body-based) interven-

tions as adjunct therapy. Those with a significant change

ranged from 8.9% (manipulative interventions as adjunct

therapy) to 30.4% (alternative medicine systems as ad-

junct therapy).

DISCUSSION
The results of the student survey instrument revealed

that a required course in complementary and alternative

medicine changed a majority of students’ attitudes and

perceptions. In some cases, these changes were signifi-

cant, from ‘‘strongly agree’’ or ‘‘strongly disagree’’ to

a neutral response, or from ‘‘agree’’ to ‘‘disagree’’ (or vice

versa). One of the instructor’s goals for the course was to

provide students with unbiased information that allowed

them to form their own opinions on the topic. The fact that

there was no clear pattern as to whether students’ attitudes

changed in a positive or negative direction is evidence that

this goal was achieved. In addition, this demonstrates that

students have the ability to formulate their own decisions

when presented with conflicting information such as that

available for complementary and alternative medicine.
Further evidence showing that course outcomes were

met is available in the form of course evaluations, in which

90% of responding students either agreed or strongly

agreed with the statement that that they had developed

the ability to discuss the scope of complementary medi-

cine practices, and 93.3% agreed or strongly disagreed

that they had developed the ability to evaluate the infor-

mation available on herbal/natural products and make

sound recommendations as to their use. This is significant,

due to both the recent inclusion of natural products on the

NAPLEX, as well as the frequency with which practicing

pharmacists are questioned about, and make recommen-

dations regarding, complementary and alternative medi-

cine. In light of the changes that occurred subsequent to

this course, the question should be raised as to whether

material similar to that offered in this course should be

required in all PharmD curriculums, in order to better pre-

pare graduating students for practice in which they will be

expected to have some level of comfort with this topic.
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Table 1. Changes in Pharmacy Students’ Responses on Part One of a Survey Instrument Regarding Attitudes and Perceptions
Toward Complementary and Alternative Medicine Administered After Completion of a Required Course, %

Percentage of students whose responses:

increased
by $1 unit

decreased
by $1 unit

with $1 unit
change

significant*
increase

significant*
decrease

significant*
change

Professional competence 35.7 21.4 57.1 9.4 9.8 19.2

A pharmacist should be aware of
alternative approaches
in health care

32.1 21.4 53.6 7.1 10.7 17.9

Knowledge about alternative
medicine will be required in
my future practice of pharmacy

33.9 23.2 57.1 5.4 7.1 12.5

I believe pharmacists have a
responsibility to advise
patients on alternative medicine

50.0 21.4 71.4 19.6 10.7 30.4

Knowledge about alternative
medicine is not important to
my future practice of pharmacy

26.8 19.6 46.4 5.4 10.7 16.1

Personal interest and experience 26.8 26.1 52.9 11.1 9.6 20.7

I am personally interested in
alternative medicine

23.2 42.9 66.1 5.4 14.3 19.6

Alternative medicine is an
important aspect of my
family’s health care

26.8 17.9 44.6 10.7 1.8 12.5

Alternative medicine is an
important aspect of my culture

28.6 28.6 57.1 17.9 8.9 26.8

Someone in my immediate family
has used alternative medicine

30.4 21.4 51.8 16.1 14.3 30.4

Personal beliefs 26.1 28.9 55.0 7.5 10.4 17.9

I believe that alternative
medicine can make significant
contributions to health care
outcomes

28.6 33.9 62.5 8.9 5.4 14.3

I believe that there are limitations
to conventional approaches in
health care

19.6 32.1 51.8 7.1 16.1 23.2

I believe that patients should
have the right to choose
between conventional and
alternative approaches in
health care

26.8 35.7 62.5 7.1 16.1 23.2

I believe in non-traditional
approaches to health care

30.4 25.0 55.4 8.9 7.1 16.1

I believe spirituality plays a role
in health

25.0 17.9 42.9 5.4 7.1 12.5

Philosophical congruence 20.5 26.8 47.3 5.4 9.8 15.2

I lead a healthy life-style 19.6 23.2 42.9 5.4 10.7 16.1

I am willing to explore new and
different approaches in health
care

21.4 30.4 51.8 5.4 8.9 14.3

*Significant 5 $2 units
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Limitations
One obvious limitation of this study is that the stu-

dents surveyed are just one group of PharmD students

from one school of pharmacy, a majority of whom are

from the same geographic region of the country. Therefore,

these results can not necessarily be extrapolated to all

PharmD programs. In addition, this study included only

students in the first class who matriculated into South

University’s new PharmD program. Administering the

same survey instruments to students in future classes

who take this required course would be useful in deter-

mining its full impact.
Another limitation involves the amount and type of

primary literature that is available on natural products and

complementary and alternative medicine therapies.

Results of trials can be conflicting at best, and trial designs

Table 2. Changes in Pharmacy Students’ Responses on Part Two of a Survey Instrument Regarding Attitudes and Perceptions
Toward Complementary and Alternative Medicine Administered After Completion of a Required Course, %

Percentage of students whose responses:

increased
by $1 unit

decreased
by $1 unit

with $1 unit
change

significant*
increase

significant*
decrease

significant*
change

For which of the following conditions would you be likely to recommend an herbal product as the primary treatment?
CNS conditions 34.4 29.0 63.4 13.8 11.6 25.4

Depression 32.1 30.4 62.5 10.7 10.7 21.4

Pain/inflammation 44.6 26.8 71.4 19.6 12.5 32.1

Insomnia/anxiety 33.9 28.6 62.5 12.5 12.5 25

Alzheimer’s disease/
dementia

26.8 30.4 57.1 12.5 10.7 23.2

Reproductive/sexual
problems

38.1 29.8 68.5 13.1 11.9 25.0

Menopause/premenstrual
syndrome

35.7 33.9 69.6 12.5 12.5 25.0

Benign prostatic hypertrophy 41.1 25.0 67.9 14.3 7.1 21.4

Sexual dysfunction 37.5 30.4 67.9 16.1 14.3 30.4

Metabolic disorders 22.6 25.0 47.6 7.1 7.7 14.9

Diabetes 21.4 28.6 50.0 5.4 5.4 10.7

Hypertension 17.9 23.2 41.1 3.6 8.9 12.5

Hyperlipidemia 28.6 23.2 51.8 12.5 8.9 21.4

For which of the following conditions would you be likely to recommend an herbal product as adjunct therapy?
CNS conditions 27.7 26.3 54.0 12.5 11.6 24.1

Depression 25.0 32.1 57.1 12.5 16.1 28.6

Pain/inflammation 37.5 19.6 57.1 19.6 10.7 30.4

Insomnia/anxiety 25.0 28.6 53.6 5.4 8.9 14.3

Alzheimer’s disease/
dementia

23.2 25.0 48.2 12.5 10.7 23.2

Reproductive/sexual
problems

38.1 25.0 63.1 13.1 11.9 25.0

Menopause/premenstrual
syndrome

28.6 28.6 57.1 3.6 12.5 16.1

Benign prostatic hypertrophy 50.0 25.0 75.0 19.6 16.1 35.7

Sexual dysfunction 35.7 21.4 57.1 16.1 7.1 23.2

Metabolic disorders 31.5 25.6 57.1 11.9 12.5 24.4

Diabetes 28.6 25.0 53.6 7.1 14.3 21.4

Hypertension 26.8 26.8 53.6 8.9 12.5 21.4

Hyperlipidemia 39.3 25.0 64.3 19.6 10.7 30.4

*Significant 5 $2 units
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are often questionable. On occasion there is nothing but
anecdotal evidence for the use of a certain treatment mo-
dality or product. The paucity of well-designed clinical
trials and the conflicting results of what does exist could
certainly affect students’ attitudes toward a product and
their willingness to recommend it. In addition to this con-
cern, the available material was presented by pharmacy
students in their third-professional year. There is a possi-
bility that the presentation and research skills of the
student presenters may have had either positive or
negative effects on the opinions of the students in the
audience.

CONCLUSIONS
This study shows that the inclusion of complementary

treatments as a required course in a doctor of pharmacy
program will influence the recommendations that the

students are willing to make to patients. In addition, since
the subject of complementary medicine is a complex one
with information for and against its use, students may be
honing critical thinking skills that they will need through-
out their pharmacy career.
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