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Objective. To develop, implement, and modify a required, second-year pharmacy course that provides
an understanding of the scientific, therapeutic, and clinical principles, as well as the evidence-based
medicine underlying the use of natural products.
Design. A 28-hour, multi-faculty course was developed and offered in 2008. The course was modified
over the years to enhance students’ practice skills in the use of natural products. A course evaluation
and survey were administered to assess the students’ opinions.
Assessment. Students performed well in the course and provided favorable evaluations, especially for
the latest offering. Students reported significantly improved skills in providing advice to patients
regarding the use of natural products.
Conclusion. The course increased the students’ knowledge and application of information and coun-
seling skills regarding natural products.
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INTRODUCTION
The use of nonprescription products such as dietary

supplements, herbal supplements, vitamins,minerals, and
nutraceuticals (collectively known as “natural products”)
is increasing in the United States and in other developed
countries.1-3 Use of natural products is more common
among whites, women, seniors, and those with a higher
socio-economic status. Natural products also are used by
patients who have serious chronic ailments, such as cancer,
metabolic disorders, andneurodegenerative diseases.4About
1 in 3 Americans routinely use natural products without
reporting to or consulting their primary-care physi-
cians.5 The unregulated use of natural products, which
results in billions of dollars in annual sales, can pose
a considerable risk to patient health.5 Because of their
role in health care and accessibility to patients, pharma-
cists play a fundamental role in providing advice to
ensure safe and effective use of self-care products. To
help patients determine whether self-care with nonpre-
scription products or consultation with a health-care
provider is necessary, pharmacists need to be proficient
in self-care counseling skills.6-9 Thus, pharmacy students

need evidence-based training in self-care. The Accredi-
tation Council for Pharmacy Education (ACPE) Stan-
dards and Guidelines for the Professional Program in
Pharmacy Leading to the Doctor of Pharmacy Degree
recommend pharmacy students be provided instruction
in the use of nonprescription self-care products.10 About
80% of pharmacy schools in the United States offer in-
struction in complementary and alternative medicine
(CAM), whichmostly focuses on self-care use of natural
products.11

The use of natural products is an important compo-
nent of CAM and has emerged as a popular means of self-
care.12-14 The American College of Clinical Pharmacy
published a white paper on the use of natural products
in the United States. The paper noted that although phar-
macists are participants in the self-care of patientswho are
taking an increasing number of natural products, most
pharmacists are not adequately educated about natural
products and other types of CAM. Thus, the white paper
recommended tomake natural products an integral part of
the pharmacy curriculum.15 More than a decade ago, the
National Center for Complementary and Alternative
Medicine at the National Institutes of Health funded an
initiative called the CAM Education Project to incorpo-
rate CAM into the curriculum of conventional health pro-
fessions schools.16-18 Since then, instruction in CAM and
self-care—specifically, the use of natural products—rose
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steadily and became an integral part of the curriculum at
many colleges of pharmacy.19-25

During the fall semester of the first year, pharmacy
students at the Northeast Ohio Medical University Col-
lege of Pharmacy are instructed on nonprescription prod-
ucts and self-care, which is their first exposure to this
concept and its content. However, little time is dedicated
to natural products. To fulfill the objective of providing
more focused and effective instruction in the use of nat-
ural products, we developed and implemented a required
course for second-year pharmacy students in the fall se-
mester. TheNatural Products andNutraceuticals course is
team-taught and provides an understanding of basic sci-
entific, therapeutic, and clinical principles as well as the
evidence-based medicine underlying the use of natural
products, including their efficacy, adverse effects, and
drug interactions. In this article, we describe the develop-
ment and evolution of this course and its objectiveswhich,
in its latest form, was well-received and popular with
students, who commented on its usefulness in counseling
patients during site visits. Also highlighted in the article
are teaching methods and techniques employed over the
years, lecture topics, content, and student evaluations of
the course and its objectives.

DESIGN
A28-hour required course,Natural Products andNutra-

ceuticals,was offered for the first time in fall 2008 to second-
year pharmacy students. The 2-hour course was taught twice
a week for 7 weeks. It was designed to develop students’
self-care skills and increase their familiarity with natural
products. The syllabus and schedule were approved by
the college’s curriculum committee. In its initial years,
course faculty members, some with degrees in pharmacy,
were from the Department of Pharmaceutical Sciences.
Course objectives (Appendix 1, 1-10), ability-based out-
comes (ABOs, Appendix 1), and the course schedule
(Table 1) were designed for the inaugural class. Each
session was delivered in a traditional didactic PowerPoint
lecture format. For the “Herb Garden” session (week 3),
students had classroom instruction for 30 minutes, fol-
lowed by a visit to the campus herb garden.

The course was modified over 7 years based primar-
ily on student and faculty feedback. For the final lecture in
2009, a pharmacy practice faculty member, who was
a clinical pharmacist, discussed clinical case studies that
involved the integration of natural products into the case
studies. In 2010, the university reference librarian deliv-
ered a lecture, “Herbal Resources,” in the first week so
that students would be familiar with resources to access
accurate and unbiased information regarding natural prod-
ucts. In 2013, the course underwent major modification;

two practicing pharmacists were added to significantly
enhance the clinical direction of the course (Table 2).
Two course objectives also were added (Appendix A,
11, 12). The course was taught for 3 hours once a week
for 9 weeks. For the first week, the “Introduction” lecture
was expanded to 2 hours,with a “Rules and “Regulations”
lecture being absorbed into in this lecture followed by the
Herbal Resources lecture.

In the second week, basic plant biology, standardi-
zation, and quality-control lectures were combined for
a single session – “Pharmacognosy.” At the end of the
lecture, students visited the campus herb garden. In the
thirdweek, theCAM lecture—which, until this point, was
a 2-hour didactic lecture—was expanded into a 3-hour
interactive session jointly conducted by a pharmaceutical
sciences faculty member and a community pharmacist
withmore than 2 decades’ experience in practicing herbal
pharmacy and CAM.

The “Vitamins and Supplements” lecture in week 4
remained unchanged. For the next 2 weeks, students were
introduced to several commonly used natural products,
with evidence-basedmedicine being strongly emphasized
in weeks 5 and 6. These classes offered the students a de-
tailed review of core product knowledge, product famil-
iarity, and skill development so they could complete
clinical case studies under supervision of a pharmacy

Table 1. Schedule for the Natural Products and Nutraceuticals
Course Offered in Fall 2008

Week Lecture Topics

1 Introduction (1 hour)
Rules and Regulations (1 hour)
Basic Plant Biology (1 hour)
Natural Product Chemistry I (1 hour)

2 Natural Product Chemistry II (1 hour)
Production, Standardization, and Quality Control

(1 hour)
Traditional Systems of Herbal Medicine (2 hours)

3 QUIZ 1 (1 hour)
The Herb Garden (1 hour)
Anticancer Drugs (2 hours)

4 The Gastrointestinal and Biliary System (2 hours)
The Cardiovascular System (1 hour)
The Respiratory System (1 hour)

5 The Central Nervous System (2 hours)
QUIZ 2 (1 hour)
The Infectious Diseases (1 hour)

6 The Endocrine, Reproductive Systems, and
Urinary Tracts (2 hours)

The Musculoskeletal System and the Skin (1 hour)
The Eye, Ear, Nose, and Throat (EENT) (1 hour)

7 Vitamins and Supplements (2 hours)
FINAL EXAMINATION (2 hours)
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practice facultymember and have a productive site visit to
a local pharmacy. The penultimate session in week 7 was
used to review case studies, with students working in
groups of 5 or 6. The final session in week 8, which was
conducted by another pharmacy practice facultymember,
involved a student visit to a local grocery store pharmacy
to provide on-site instruction on merchandising natural
products. The course schedule adopted in 2013 was also
repeated in fall 2014.

The course facultymembers ensured course objectives
(Appendix 1) were covered in the schedule during the
weekly sessions when the course was modified in 2013
(Table 2). Because the first objective represents the over-
arching theme of the course, it was emphasized throughout
the course but was taught primarily in the “Introduction”
lecture (week 1). Objective 4 also was taught in the

“Introduction” lecture. Objectives 2, 3, 5, 6, and 7 were
taught in the “Pharmacognosy” lecture (week 2). The
CAM session (week 3) covered objective 8. Weeks 4, 5,
and 6 were dedicated to meeting objectives 9 and 10.
The clinical case studies session in week 7 was used for
objective 11. The site visit to a local pharmacy conducted
in week 8 met the final objective (12) of the course.

EVALUATION AND ASSESSMENT
Course gradingwas divided between 2 quizzes (25%

each of the final grade) and the cumulative final exami-
nation (50% of the final grade). Based on the total score,
students received a course grade [Honors ($90%); Pass
($70%); Fail (,70%)] (Table 3). Students have per-
formed well in the course since the beginning of the
course in 2008, and the average scores have remained
steady over the years. The courses offered in after revision
2013 and 2014 saw a significant increase in the number of
students receiving the honors grade. At the end of the
course, students completed a course evaluation. A 4-point
Likert scale was used to assess student responses
(15strongly agree; 25agree; 35disagree; 45strongly
disagree) for each evaluation statement (Table 4). Stu-
dents also provided written comments at the time of the
course evaluation. Student responses to the usefulness of
course objectives show a steady improvement over the
years. Students’ scores showed improvement in their
knowledge of natural products, their ability to evaluate
scientific literature, identify drug-food and drug-herb in-
teractions and guide self-medication in a community set-
ting.Beginning in 2009 and continuing until 2014, a student
survey was conducted to evaluate students’ perspective
on their ability to perform the skills described in
the ABOs of the course. The survey questionnaire was
approved by the University Institutional Review Board.
Students were asked to assess their ability to perform
several pharmacist duties prior to and upon completing
the course. A 4-point Likert scale also was used to as-
sess student survey results for each evaluation state-
ment (Table 5). Student survey scores show a steady

Table 2. Schedule for the Natural Products and Nutraceuticals
Course Offered in Fall 2013

Week Lecture Topics

1 Introduction (2 hours)
Herbal Resources (1 hour)

2 Pharmacognosy (3 hours)
3 Complementary and Alternative Medicine (3 hours)
4 QUIZ I (1 hour)

Vitamins and Supplements (2 hours)
5 Organ Systems I (3 hours)

The Gastrointestinal and Biliary System
The Central Nervous System
The Cardiovascular System

6 Organ systems II (3 hours)
The Respiratory System
The Reproductive System
The Infectious Diseases
Musculoskeletal System, Skin, Eye, Ear, Nose, and

Throat (EENT)
7 QUIZ II (1 hour)

Clinical Case Studies (2 hours)
8 Merchandising Nonprescription and Herbal/Natural

Products: Site visit to a local retailer (3 hours)
9 FINAL EXAMINATION (2 hours)

Table 3. Grades and Scores Obtained by Students in the Natural Products and Nutraceuticals Course

Year No. Students
Honors
($90%)

Pass
($70%)

Fail
(,70%)

Maximum
Score (%)

Minimum
Score (%)

Average Score
(SD) (%)

2008 63 5 57 1 95 68 84 (6)
2009 69 5 63 1 93 66 83 (6)
2010 72 6 66 0 98 76 86 (5)
2011 63 5 57 1 97 68 82 (5)
2012 60 9 50 1 97 67 84 (6)
2013 67 16 51 0 97 75 85 (5)
2014 81 21 60 0 96 75 87 (4)
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improvement over the years. This demonstrates increased
student ability to perform several ABO-related tasks such
as correct stocking and selection of natural products along
with effective counseling and advice on potential drug-
herb contraindications.

DISCUSSION
Students performedwell in the course andhad a favor-

able opinion about it. However, based on student com-
ments in 2008, the course did not significantly address
teaching the use of natural products in a clinical setting.
Students’ written comments suggested that they did not
feel adequately prepared in recommending natural prod-
ucts to patients during their pharmacy career. Thus, in
2009, a pharmacy practice faculty member reviewed
clinical case studies that involved the use of natural
products at the end of the course. This remained one of
the most popular sessions in the course, based on stu-
dents’ comments, such as: “The clinical lecture really
helped me put into perspective on how everything that I
learned in the course could be applied in counseling
patients in the pharmacy,” and, “The clinical session
was extremely helpful and has given me tremendous
confidence in advising patients.”

The ability to quickly access accurate information
about natural products is important for pharmacists if they

are to provide good advice on the use of such products.
Patients can find information about natural products
from sources such as print media, the Internet, and in-
formation provided with nonprescription natural prod-
ucts. Studies show that key safety information is often
not provided, which may result in adverse effects and
cause drug-herb interactions.26-28 Course faculty mem-
bers as well as students opined that the course should
more thoroughly teach students how to access accurate
information about herbal products. To rectify this gap,
in 2010, the university reference librarian spent an hour
in the first week reviewing resources from which to
access natural product information. This was well-
received by students as evident from oral and written
comments.

Although students’ results were excellent (Table 3)
since the course was first offered the course was modified
and overhauled in 2013 to condense its basic science
component, while enhancing its clinical and practice as-
pects. This decision was based primarily on comments
made by third-year and fourth- year students, as well as
the course faculty members. These changes were ap-
proved by the college’s curriculum committee. In the re-
vised version, the course was offered once a week, with
everyweek’s session having a particular theme to provide
a more focused presentation of the topics. The weekly

Table 4. Students’ Responses to Course Objectives and Their Usefulness

Statement

Average Score (SD)

2008 2009 2010 2011 2012 2013 2014

Your knowledge of natural
products, nutraceuticals, and
supplements prior to this course

3.5 (0.6) 3.6 (0.5) 3.4 (0.8) 3.0 (1.0) 3.1 (1.0) 2.9 (1.1) 2.8 (1.1)

Your knowledge of natural
products, nutraceuticals, and
supplements upon completing
this course

2.2 (0.5) 2.0 (0.5) 1.9 (0.7) 1.8 (0.5) 1.8 (0.6) 1.6 (0.5) 1.5 (0.5)

Your ability to evaluate scientific
literature to guide the use of
natural products, nutraceuticals,
and supplements

2.3 (0.6) 2.1 (0.7) 2.0 (0.8) 2.0 (0.6) 1.9 (0.8) 1.9 (0.7) 1.5 (0.7)

Your ability to identify drug and
food interactions associated with
natural products, nutraceuticals,
and supplements

2.5 (0.5) 2.3 (0.6) 2.0 (0.7) 1.9 (0.6) 1.8 (0.7) 1.9 (0.7) 1.6 (0.7)

Your ability to guide self-
medication in the community
setting

2.2 (0.4) 1.9 (0.5) 1.6 (0.6) 1.6 (0.5) 1.6 (0.6) 1.5 (0.5) 1.3 (1.4)

Overall the course met the
objectives stated in the syllabus.

2.0 (0.9) 1.5 (0.6) 1.2 (0.4) 1.3 (0.4) 1.2 (0.5) 1.2 (0.4) 1.1 (0.3)

Number of student respondents 44 (70%) 67 (97%) 70 (97%) 62 (98%) 58 (97%) 66 (98%) 80 (99%)

15strongly agree, 25agree, 35disagree, 45strongly disagree
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thematic sessions were well-received by the students and
course faculty members. During the course, samples of
natural products were circulated among students to exam-
ine, and students found this instructive as well.

Student attitudes toward CAM and the use of natural
products are investigated in the literature. Although the
overall attitude seems positive, a major reason for skep-
ticism is the lack of evidence supporting the efficacy of
natural products,29-32 a perspective reinforced among stu-
dents in this course, especially in the first weeks. Begin-
ning in 2013, considerable timewas devoted to discussing
this matter with students during the 2-hour introduction
lecture. The interactive CAM session in week 3 was also
well-received by students and was key to improving their
understanding of various CAM practices as shown by
student comments, such as: “The CAM session was very
interesting! I think this was an important section to cover
as well. It gives the pharmacist a better perspective to the
types of ‘healing’ people can try to make themselves bet-
ter,” and “TheCAMpharmacist was very informative and
gave some real-world stories related to homeopathy, na-
turopathy and other CAM practices.”

Based on feedback from third-year and fourth-year
students who had taken the course, we decided students
would benefit from visiting a pharmacy to study natural
product merchandising. This off-campus course activity,
both novel and innovative, was facilitated by a pharmacy
practice faculty member who worked at the pharmacy,
and it proved useful to the students’ ability to effectively
counsel patients. A major onsite activity was a scavenger
hunt along with a review of the setup of natural products
in the nonprescription section of the store. Student

comments noted the usefulness of seeing the setup of
natural products at a site, that information provided at
the grocery pharmacy was helpful and helped them learn
key points in selling herbals and counseling patients on
nonprescription products at a store, and that the store visit
at the end of the course helped teach how to apply all the
information learned in lectures.

The modified course offered in 2013 – proved pop-
ular with students, and was repeated in 2014 with similar
success. Survey studies have been useful in evaluating the
pharmacists’ and pharmacy students’ knowledge of and
counseling skills for natural products.33-36 The student
survey evaluating their ability to perform tasks related
to the course ABOs was useful in evaluating the effec-
tiveness of the course modifications. Survey results dem-
onstrated improved confidence levels in the execution of
the ABOs after completion of the course. This is evident
from the 2013 and 2014 survey scores seen in Table 5.
Student written and verbal feedback–also proved valu-
able in deciding on course modifications.

Course evaluation scores listed in Table 4 highlight
the gradual improvement of scores over the years, which
were in line with modifications that the course under-
went in that period. Student scores showed improve-
ment in their knowledge of natural products, their
ability to evaluate scientific literature and identify
drug-food and drug-herb interactions and guide self-
medication in a community setting. Table 5 shows
marked improvement in student survey scores, high-
lighting their ability to perform several ABO-related
tasks in the pharmacy, such as determining the correct
products to stock and select for patients, as well as

Table 5. Survey Results on Course Ability-based Outcomes (ABOs)

Statement

Average Score (SD) Precourse/Postcourse

2009 2010 2011 2012 2013 2014

Determining the proper natural
products, nutraceuticals, and
supplements to stock in your
pharmacy

3.3 (0.6) 3.2 (0.9) 2.9 (1.0) 2.8 (1.1) 2.8 (1.1) 2.8 (1.2)
2.1 (0.5) 1.9 (0.7) 1.9 (0.6) 1.8 (0.7) 1.7 (0.7) 1.6 (0.6)

Selecting the most appropriate
natural product, nutraceutical,
and supplement for a patient

3.6 (0.5) 3.3 (0.9) 3.0 (1.0) 2.8 (1.0) 2.8 (1.0) 2.8 (1.2)
2.1 (0.5) 1.9 (0.6) 1.9 (0.5) 1.9 (0.7) 1.7 (0.6) 1.6 (0.6)

Counseling a patient on the use of
a specific natural product,
nutraceutical, and supplement

3.6 (0.5) 3.4 (0.9) 2.8 (1.0) 2.8 (1.1) 2.9 (1.0) 2.8 (1.2)
2.2 (0.6) 1.9 (0.6) 1.9 (0.5) 1.8 (0.7) 1.7 (0.7) 1.5 (0.6)

Providing effective arguments
when natural products,
nutraceuticals, and supplements
are contraindicated

3.6 (0.5) 3.3 (0.9) 2.9 (1.0) 2.8 (1.1) 2.8 (1.1) 2.8 (1.1)
2.2 (0.5) 1.9 (0.7) 1.8 (0.6) 1.8 (0.7) 1.7 (0.6) 1.5 (0.6)

Number of student respondents 67 (97%) 70 (97%) 62 (98%) 58 (97%) 66 (98%) 80 (99%)

15strongly agree, 25agree, 35disagree, 45strongly disagree
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provide effective counseling, including advice on po-
tential drug-herb contraindications.

The evolution of this course, from a basic science
course (similar to a traditional pharmacognosy and natu-
ral product chemistry course) to a course that teaches
self-care, patient assessment, and counseling skills to
pharmacy students continues to be evaluated. In the fu-
ture, we plan to assess the impact of the course content on
educating and training pharmacy students in the proper
use of and counseling about natural products. We will
conduct a survey of third-year and fourth-year pharmacy
students who took the course in their second year, as well
as their preceptors, to assess student performance on the
course ABOs. Additional course modifications will be
based partly on survey results. Clinical faculty members,
preceptor, and student attitudes on CAM and natural
products will be assessed. The feasibility of providing
a CAM certificate course to pharmacy students, precep-
tors, and pharmacists is also being evaluated.

SUMMARY
The Natural Products and Nutraceuticals course

is an integral part of the pharmacy curriculum. The
course is important in training students in self-care
skills for nonprescription natural products. The course
syllabus is routinely evaluated and modified based on
student, faculty, and preceptor feedback. The course
in its current version remains popular with students
and is effective in enhancing their knowledge of natu-
ral products, and their patient-counseling skills. We
continue to evaluate the effectiveness of the course-
outcome measures and to provide changes and modifi-
cations to improve instruction on natural-products to
pharmacy students.
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Appendix 1.

Objectives and Ability-based Outcomes (ABOs) for the Natural Products and Nutraceuticals Course

Objectives
1. Understand the basic scientific, therapeutic, and clinical principles, as well as the “evidence-based medicine” underlying

the rational use of medicinal plants, herbal medications, natural products, phytomedicines, vitamins, minerals, supple-
ments, and nutraceuticals.

2. Understand the basic principles of pharmacognosy and phytotherapy.
3. Review the importance of plants in modern pharmacy and medicine.
4. Review the legal, professional, and regulatory issues associated with the use of natural products and nutraceuticals.
5. Understand the general principles of basic plant biology, natural product chemistry, and isolation of phytochemicals.
6. Review the processes involved in the production, standardization, and quality control of natural products.
7. Discuss in detail the selected monographs of natural products and herbal medications from the United States

Pharmacopoeia–National Formulary.
8. Understand the various traditional systems of herbal and alternative medicine.
9. Review the natural products, phytomedicines, supplements, and nutraceuticals used in various therapeutic areas.
10. Discuss in detail select important herbal medications describing their history, source, chemical constituents, pharma-

cology, purported therapeutic use, efficacy, toxicity, adverse effects, and drug interactions.
11. Solve clinical case studies involving the use of natural products in the treatment of several diseases.
12. Describe a process for assessing whether or not an individual is a candidate for a natural product, and if selecting

a product to recommend, define the key counseling points for that specific product.

ABOs
At the conclusion of the course, the students will be able to perform the following ABOs:
1. Determine the legitimate use of a natural product.
2. Advise and counsel a patient on the proper use, possible side effects, and herb-drug interactions of natural products,

nutraceuticals, vitamins, minerals, and supplements.
3. Stock the most effective, safe, and elegant natural products, nutraceuticals, and supplements in the pharmacy, especially

in the nonprescription section.
4. Assess any possible natural product medication history of the patient.
5. Advise and counsel a patient on choosing the most safe and effective natural products.
6. Identify the most appropriate dosage forms of a natural product for a patient.
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