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Abstract

Appropriate training on standardization of quality characteristics of complementary and alternative medicine (CAM)
practices has the potential to pave way for integrative and collaborative healthcare delivery in African health facilities.
The purpose of this study was to understand how willing pharmacy students are to taking on the custody of CAM,
especially provision of expertise services on traditional medicines. A questionnaire on the willingness of Bachelor of
Pharmacy students to be trained and certified as CAM experts in an integrated health system was administered to one
hundred and nineteen (119) pharmacy students of Kenyatta University, Nairobi, Kenya. Ninety-four respondents
(78.99 %) were excited to be trained on CAM and become experts on CAM alongside orthodox but not solely on
CAM. Majority of the respondents acknowledged the important role of CAM in the nation’s healthcare delivery system
but were not ready to be trained solely as such without the commitments of governments for better status. The study
revealed that with necessary support from governments and stakeholders, specialists from those desiring to study
pharmacy can be developed to focus on safety, purity and efficacy of CAM, especially traditional medicines, to
enhance their incorporation into the national healthcare system.
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INTRODUCTION
The greater accessibility, cultural

in the public health institutions hardly
recognize and recommend them to their

acceptance and the comparatively low cost of
herbal medicine make its use very popular in
Africa, especially among those living in the
rural areas, for their healthcare needs [1-9]
Although large populations of rural dwellers in
Africa rely on phytomedicine and other forms
of CAM, most orthodox medical practitioners

*

patients. Majority of those who prepare and
offer phytomedicines to patients are usually
not schooled in the science of the cultivation,
harvesting, formulation, evaluation, storage
and handling of the items that can assure safety
[8-11]. Phytomedicine use is often criticized
for lack of knowledge of the precise active
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ingredients and accurate dosing of the
preparations. Other concerns revolve around
the secrecy of phytotherapy practitioners and
the unscientific approaches and claims in the
use of most of the herbal medicines [10-13].
Herbal medicine, whether used as dietary
supplements or for other purposes, like other
complementary and alternative medicines, is
gaining patronage around the globe and this
explains why the World Health Organization
(WHO) encourages national governments to
develop policies that would lead to their safe
use [2]. Scientists have proposed that a
systematic and scientific approach to
phytotherapy practice has the potential to
increase the confidence of the orthodox
medical practitioners and the government on
phytotherapy and other complementary and
alternative medicines [14,15]. Pharmacy
education, among others, covers the study of
medicinal plants and their useful in healthcare
delivery and pharmacists are the best
professionals to explore and demonstrate the
scientific basis for the use or otherwise of any
phyto-therapeutic agent. Although over eighty
percent (80 %) of Kenya populace depends on
herbal medicines [3,5,9], phytomedicine is not
currently integrated with the orthodox
medicine in the government heath institutions.
This situation has the potential of denying
patients the benefit of a combined and
synergistic healthcare system or choice of
therapy. It is understood generally that career
choices take place within the context of society
and the economy and several career theories,
such as Social Cognitive Career Theory and
Social Learning, have explained the dynamics
and drivers of career choices and development
[16-19]. Consequently, events that take place
in our lives may affect the choices available to
us and even dictate our choices to a certain
degree, and the choice of CAM as a career or
profession is not an exception. Pharmacists can
play crucial role in the integration of CAM into
the orthodox healthcare delivery and their
knowledge of, perception of, and attitude to

CAM, especially the phytomedicine, remain
relevant [20-26]. There are studies that focus
on the attitudes of practicing pharmacists and
their customers towards the wuse of
phytotherapeutic agents [10-13]. There is
limited information in literature on the
attitudes and perception of pharmacy students
on the role of phytotherapeutic agents and
other CAM. Undergraduate students are
generally in their youthful age and are better
suited to be agents of change.

Kenyatta University is one of the six
universities in Kenya that offer pharmacy
education that leads to the award of bachelor of
pharmacy degree, the minimum qualification
to practice pharmacy in the country [27].
Unlike other universities, Kenyatta University
has a goal to train experts in complementary
and alternative medicine, as reflected in the
name it adopted from inception, ‘Department
of Pharmacy and Complementary and
Alternative Pharmacy’. Although the current
training still focuses on the training of the
traditional pharmacists, extensive training in
CAM is in the pipeline. The purpose of the
study was to evaluate the perception,
knowledge, attitude and the disposition of the
pharmacy students to being trained as experts
in CAM as a branch of pharmacy practice to
take over from the traditional medicine
practitioners that would be integrated into the
national healthcare system.

EXPERIMENTAL METHODS
Study design. The study design was a
descriptive cross-sectional study.

Study area. Department of Pharmacy and
Complementary and Alternative Medicine,
School of Medicine at Kenyatta University,
Nairobi, Kenya was used for this study.

Study population. The study population is
pharmacy students that are enrolled for
conventional Bachelor of Pharmacy degree at
a recognized university.
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Sample determination and sampling.
Sample determination was based on the
method of Krejcie and Morgan [28]. Sampling
was random.

Data treatment and analysis. The cumulative
responses to an item in the questionnaire were
computed and the data analyzed using
descriptive statistics. The target population
was the pharmacy students in Africa where
majority of the populace use phytomedicines
and the sample was taken from the Department
of Pharmacy and Complementary and
Alternative Medicine, School of Medicine,
Kenyatta  University,  Nairobi, Kenya.
Pharmacy students at levels (2-5) but not level
1(not a professional level) participated in the
study. Sample size for the study was
determined using the method of Krejcie and
Morgan [28] The study was carried out using a
descriptive cross-sectional survey.
Questionnaire was administered to the students
to understand their knowledge of, perception,
and attitudes towards CAM. The questions
were directed at finding out if the students
were opened to receiving a degree that limit
them to the practice of CAM, reasons for
choosing Kenyatta University with a
departmental name emphasizing CAM,
disposition to integrating CAM into the
orthodox healthcare system. To eliminate
internal invalidity and strengthen validity, the
questionnaire was administered randomly to
the willing students at the beginning of the
term in the respective classes. The returned
questionnaire was grouped according to the
level of study, gender; and responses to items
were pooled together. The data generated was
analyzed using descriptive statistics to answer
the research questions and conclusions were
drawn on the basis of the data analyzed.

RESULTS

Demographics of pharmacy students in
Kenyatta University. The total enrolment of
pharmacy students in the university was 209 at
the time of the survey out of which 119 (56.94

%) that was sampled responded and returned
the questionnaire. The respondents comprised
65 (54.60 %) males and 54 (45.40 %) females.
Based on level of study, 33, 45, 25 and 16
respondents respectively were from level 2, 3,
4 and 5 and no class had less than 53 % of the
nominal enrolment that returned the
questionnaire. The respondents were aged 18-
30 years with the median age being 21 and the
average age at 23 + 0.243 years. The
respondents comprised of both local students
from all the geopolitical regions of the country,
and foreign students from the East African sub
region and the summary of the key responses
are shown in Table 1. Sixty (50.42 %) of the
respondents first heard of CAM when they
started processing their admission to Kenyatta
University to read pharmacy and obtain a
bachelor degree in pharmacy while 54 (45.38
%) have heard of CAM before processing
admission to Kenyatta University and the
remaining 4 % could not remember when they
first heard about CAM. Generally, female
students, irrespective of the level of study were
more favorably disposed towards
phytomedicine, as shown in Figure 1.

Knowledge of Complementary and

Alternative  Medicine by Pharmacy
students. Majority of the respondents had
basic knowledge of CAM and some

components of CAM such as acupuncture,
yoga, meditation, massage therapy and herbal
medicine (not shown in Table 1). The level of
knowledge on CAM was related to the study
level of the pharmacy students. Those in higher
classes had better knowledge of the
components of CAM compared to those in the
lower level. About 47.05 % (56 respondents)
asserted to having a good knowledge of herbal
medicines while about 25 % (30) do not feel
they have a good knowledge of herbal
medicines and the rest 28 % were uncertain of
their level of knowledge of this class of drugs.
Twenty one ( 18 % ) of the respondents have
not heard or were uncertain if they have heard
of complementary medicines or alternative
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medicine. Ninety-four (79 %) respondents
were excited to learn alternative and
complementary medicine but 8.4 % were not
excited about complementary and alternative
medicine as a profession for them. The survey,
as shown in Figure 2, revealed that the level of
study and the gender of respondents influenced
the responses, with those in the higher levels
less excited.

Perception of pharmacy students to earning
a bachelor’s degree in CAM. Regarding
earning a degree in complementary and
alternative medicine, fifty-nine (49.58 %) of
the respondents were well disposed to earning
a degree in CAM while 14 (11.76 %) were not
and 36 (30.25 %) were uncertain. Irrespective
of the level of study, the female students have
higher disposition to studying and gaining
knowledge in CAM than their male
counterpart (Figure2) and the number of the
respondents in favor of gaining knowledge on
CAM decreased with increasing knowledge in
pharmacy from the second to the fifth year.
Figure 3 shows that about 65- 75 % of the
respondents across the levels of study believed
that CAM could be safe and efficacious.
Female respondents, irrespective of the level of
study, were more positive on the safety and
efficacy of CAM than the male counterparts.
The respondents were divided on whether or
not the orthodox and CAM are equally
effective, with 33.61, 27.73 and 38.66 %
respectively agreeing, disagreeing and not
certain in their response to the question of
whether or not orthodox and CAM are equally
effective. With respect to preference of use of
the two types of medicine, 36.97 % prefer the
CAM, 29.41 % prefer the orthodox and 25.21
% were uncertain of their preference.
Interestingly, majority of the respondents
(78.15 %) did not believe that CAM should be
classified as dangerous and 8.4 % respondents
were uncertain with 16 (13.45 %) believing
that CAM is dangerous. At the same time
opinion was divided on whether or not
orthodox medicines are generally safer than

CAM. Fifty-one (about 42.85 %) of the
respondents disagreed and 38 (31.93 %) agreed
that orthodox medicines are generally safer
than phytomedicines and other complementary
and alternative medicines. Eighty-six (72.27
%) of the respondents do not believe that
orthodox medicines are effective in all medical
conditions. Fifty respondents (42.01 %) were
uncertain whether CAM is as good as the
orthodox medicine while 39 (32.77 %) and 30
(25.20 %) respectively agreed and disagreed
that both are equally good. Eighty-nine (74.78
%) of the respondents believed that CAM is
used by both the poor and the rich in the
society. On the other hand, seventy-two (60.5
%) of the respondents did not feel they would
recommend phytomedicines and other
complementary medicines as first choice of
therapy but a general note, one hundred and
fourteen (95.80 %) of the respondents would
recommend them. Whereas, 67 (56.30 %) of
the respondents would be comfortable to offer
CAM services 31(26.05 %) would not while
the remaining 21 (17.65 %) respondents were
not sure if they would. Although all the
respondents showed readiness to acquire
knowledge on both orthodox and CAM, only
24 (20.17 %) of the respondents would not
mind specializing in CAM.

Attitude and perception of pharmacy
students towards practicing as CAM
professionals. Ninety-four respondents (78.99
%) were excited to be trained in CAM, fifteen
(12.61 %) were indifferent while 10 (8.40 %)
were not excited Fifty-nine respondents were
favorably disposed to earning a degree in CAM
and to practice it. Twenty-four (20.2 %) of the
respondents disliked the idea of obtaining a
bachelor’s degree in CAM and practicing as
experts. Fifty (42. 02 %) of the respondents
were not certain if CAM is better than the
orthodox medicine practice while 42 (35.29 %)
felt that CAM is better than the orthodox
medicine. When the question on the
comparison of CAM and orthodox was asked
differently, the responses were also different.
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Asked whether orthodox and CAM are equally
effective, the responses were 33 (27.73 %), 46
(38.66 %) and 40 (33.61 %) respectively
disagreed, were uncertain and agreed.

Attitudes of pharmacy students towards
being agents of change in the integration of
CAM into the nation’s healthcare delivery
system. Ninety-six (80.7 %) respondents were
in favor of integrating CAM into the national
healthcare delivery system of Kenya while 11
(9.24 %) were not in favor of integration and
the remaining 12 (10.10 %) respondents were
undecided on this branch of knowledge
concerned with medicinal drugs obtained from

plants or other natural sources. Effect of level
of study on the attitudes and perception of
pharmacy students on the relevance of and
possible introduction of CAM to the national
healthcare system and pharmacy training
curriculum is shown in Figure 4. Ninety-one
(76.47 %) of the respondents agreed that CAM
is very relevant in modern healthcare and
86(72.27 %) of the respondents would like
CAM to be part of the undergraduate curricular
in all schools of pharmacy in the country. With
respect to its introduction to national
healthcare, 96 (80.60 %) respondents would
like CAM to be integrated the national
healthcare system of Kenya.

Table 1: Some of the responses to the questionnaire on perception and attitude of pharmacy students of Kenyatta
University to practice and integration of CAM into the national healthcare system

Question Strongly Disagree uncertain  Agree  Strongly
disagree agree

1 I have agood knowledge of herbal medicines 7 23 33 49 7

2 I have heard of complementary medicine 7 4 11 52 45

3 My parents use alternative medicines often 17 32 34 30 6

4 My parents prefer to use orthodox medicines to 20 19 31 39 10
complementary or alternative medicine

5 I am excited to learn alternative and complementary 3 7 15 69 25
medicine

6 1 would like to earn a bachelor’s degree in alternative 15 9 36 28 31
medicine

7 Alternative/complementary medicine is better than 8 19 50 21 21
orthodox medicine

8  Orthodox and alternative/complimentary medicines are 14 19 46 36 4
equally effective

9 | prefer alternative medicine to orthodox medicine 12 33 30 36 8

10 | first heard of alternative medicine when | started 14 40 5 40 20
processing my admission to KU

11 Alternative and complementary medicines are dangerous 40 53 10 14 2

12 Orthodox medicine is effective in all conditions 30 56 24 7 2

13 Orthodox medicines are generally safer than alternative 24 27 30 32 6
and complementary medicines

14  Alternative medicines are for the poor 52 40 17 6 4

15 | often advise people to go for alternative medicine as first 21 51 24 18 5
line treatment measures for their conditions

16 1 will not advise people to use any form of alternative 46 57 11 3 2

medicine
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Figure 1: Effect of gender on the attitudes to and perceptions of pharmacy students complementary and alternative medicine
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Figure 2: Effect of level of study on the attitudes and perception of pharmacy students towards gaining knowledge on CAM
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Figure 3: Effect of level of study on the attitudes and perception of pharmacy students on safety and efficacy of CAM
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Figure 4: Effect of level of study on the attitudes and perceptions of pharmacy students on the relevance of and possible
introduction of CAM to the national healthcare system and pharmacy training curriculum
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DISCUSSION

General. The demographic information about
the participants in the study was both
diagnostic and non-diagnostic. Whereas the
total enrolment of the students in this program
has nothing to do directly with the research
question the ages and gender of the
respondents may be of importance. The ages of
the respondents fall in the category of the
youth who are agents of change because of
their predisposition to exploration and
adventure. This indicates that the outcome of
the study can give useful information of both
sexes with regards to the research question.
Studies have also shown that female gender
reaction time to change is faster than those of
the male counterpart [29]. This showed the
sensitivity of the research approach to
international convention and best practices and
that the females were considered and that they
had a say.

Basic knowledge of phytomedicine and
other CAM. The two major factors which are
considered important in human behavior are
what people know (knowledge) and the views
people take of things (attitudes). It is
acknowledged that knowledge alone is not
sufficient to change behavior but it is the most
important and necessary first step to change in
behavior [30]. This study has helped in
understanding the level of knowledge of
pharmacy students on CAM that is capable of
providing information on the next levels of
interventions. It is not unexpected to have
about 50 % of the students claiming that they
have good knowledge of CAM in their
opinion. This response is similar to the
findings of other researchers [20-26]. This
figure represented the number of respondents
in the levels that have taken some courses in
CAM. Level two pharmacy students do not
take course in Pharmacognosy in which
complementary and alternative medicine until
their third year. The fact that the pharmacy
students in this study had a fair knowledge of
CAM is consistent with the fact that the

teaching of CAM, especially Phytomedicine,
is a component of pharmacy curriculum in
pharmacy education in Kenya, although only
Kenyatta University reflected CAM in the
name of the programme. Pharmacy students
would need to have the basic knowledge of
CAM to participate in driving the change
needed for the acceptance of CAM and
subsequent integration into the national
healthcare delivery system. Consequently, the
actual knowledge of pharmacy students in
response to factual questionnaire on some
specific types of CAM was higher than their
perception of knowledge on CAM.

It is hard to say in clear terms the
gender factors that influenced the way the
female and the male pharmacy students
responded to the questionnaire and the
implication for effective integration of
Phytomedicine and other CAM into the
national healthcare. It is, however, known that
the enrolment of pharmacy students in
Kenyatta University is almost evenly
distributed between female and male [27].
Increased number of educated women means
more empowerment and voice and improves
the gender parity index. Studies have shown
that women strengthen economy and increase
the next generation’s welfare and show more
ethical behavior as well as do better in
cooperate governance [29] Demographics also
suggest that women live longer than their men
counterpart and this would impact positively
on the practice of CAM.

There are many variables to behavioral
change models that are relevant to the
development of strategies for the intended and
desirable changes in behavior towards CAM
by the pharmacy students and the healthcare
professionals at large. These variables include
fear, response efficacy, self-efficacy, benefits,
subjective norms, attitudes, intentions, cue to
actions and reactance. For each of these
elements there are different strategies for
behavioral change. Attitude is an individual’s
evaluation or beliefs about a recommended
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response and a measurement of the existing
attitudes is a key strategy before any attempt to
change them and therein lies the import of this
study on the future custodians of
phytomedicines. The respondents generally
have a positive attitude to gaining knowledge
on phytomedicine in particular and other CAM
generally and would like to earn a bachelor’s
degree in CAM. The positive attitude shown
by the majority of the respondents in this study
to gaining more knowledge on CAM is
consistent with the findings of other
researchers that pharmacy students were eager
to gain more knowledge on CAM [20-26, 30].
Related studies on practicing pharmacist and
not pharmacy students revealed similar
responses [31]. The turning point and the most
distinctive approach in the present study was in
the question of whether or not the students
would be willing to accept a bachelor’s degree
that would license them on graduation to
practice as CAM specialists instead of being
custodian of orthodox medicine. Mwangi et al
[32] have highlighted some constraints to
integrating Phytomedicine into the mainstream
orthodox medicine in the national health
system of Kenya. Challenge on issues
pertaining to safety, efficacy, quality, access
and rational use of traditional herbal medicine
and lack of healthy cooperation and
communication  between  complementary
medicine providers and medical practitioners
can be addressed through training of
professionals who have undergone requisite
education and have the knowledge, skills and
attitude to carry out the dedicated professional
responsibilities regarding CAM. Self-efficacy
and cues to action are very important variables
in the behavior change. At the same time
positive  re-enforcement and  planned
intervention by the government can drive and
sustain the change process. Formulation of
national policy and establishment of legal
framework are key areas that the government
could act on without dragging of feet.
Conditioning of the mind of the populace on

the government efforts to assess evidence
based, safe, pure and efficacious
phytomedicine and other CAM is also very
important. In general, appropriate application
of the social cognitive, planned behavior and
trans-theoretical models of change can be
immense benefit. It is important that those in
government and medical practitioners soften
their stance and reticence handed over to them
by the missionary founders who ardently
oppose native practices and phytomedicine so
as to facilitate the integration of phytomedicine
and the enormous benefits to healthcare system
[32]

Perception and disposition of pharmacy
students to CAM. This study triangulated
methods of obtaining information from the
students by asking the same question in
different ways with the hope of getting more
precise responses. The study revealed that
pharmacy students in universities can be
motivated to be trained as experts in
phytomedicines and other CAM. The generally
favorable disposition of pharmacy students to
practice as experts on phytomedicine can be
ascribed to increasing knowledge on the
potential efficacy and  safety  of
phytomedicines when handled in line with best
practices. This knowledge will continue to
increase and set the stage for increasing role of
phytomedicine in the healthcare delivery
systems of many countries, particularly in the
developing nations to make health accessible
and affordable by the majority of the populace.
Governments should not only formulate
policies and frameworks but should
purposefully put in place implementation
strategies. The attitude of the general populace
towards phytomedicine and other native
practices need to change with increasing
evidence- based practices of these forms of
therapy. Curricular of schools of pharmacy
should be refocused to be able to respond to the
increasing need to integrate CAM to the
national healthcare delivery system in Kenya
and other African countries.
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Workforce for quality and safe practice and
use of CAM in Kenya. As is characteristics of
all cross-sectional studies the responses
obtained and the conclusions drawn based on
the data apply only to the situation as at the
present and may change positively or
negatively in the future. The factors that may
lead to such changes may include the
subjective norms and cue to action elements.
Sherman [33] has demonstrated the influence
of any sort of questioning—including
questions about intentions, predictions of
future behavior and measures of satisfaction—
on subsequent performance of that behavior.
The response of pharmacy students is likely to
be shaped similarly in the future [34-36]
Whereas intrinsic motivation in eliciting a
behavior cannot be predicted, it can be
influenced by the external motivations. To
sustain the expected response, a number of
steps need to be taken by the government of
Kenya and Kenyatta University [37, 38].

The commendable efforts of Women Fighting
AIDS in Kenya (WOFAK) in working to
sustain and promote various forms of
traditional medicine and beneficial cultural
practices throughout the country can be built
on by the government [39]. Kenyatta
University can borrow leaf from the WOFAK
and similarly collaborate with the Kenya
Forestry Research Institute or related
establishment to grow, process, and conduct
safety  assessment and  analysis  of
Phytomedicine intended to be incorporated or
integrated into the national healthcare system.
On the part of the national government, there
are several models of integration of CAM into
the mainstream healthcare system practice
from which they can consider or borrow leaf.

Way forward in the integration and practice
of CAM to national health care system of
Kenya. Legislation, other professionals,
perceived threat and reactance may work
against the integration of CAM into the
national healthcare delivery system in any of
the four models. Medical professionals and

religious persons need to see beyond the
reticence of their founders who see
phytomedicine and native practices as evil
[32]. Deliberate efforts at encouraging
specialization in CAM in the established
pharmacy educational institutions would
provide the necessary workforce for evidence
-based CAM practice. National policies are the
basis for defining the role of traditional and
complementary/alternative ~ medicine  in
national health care programs, ensuring that
the necessary regulatory and legal mechanisms
are created for promoting and maintaining
good practice; assuring authenticity, safety and
efficacy of traditional and
complementary/alternative  therapies; and
providing equitable access to health care
resources and information about those
resources.

Conclusion. A study of the perception,
knowledge and attitude of pharmacy students
to Phytomedicine and other complementary
medicine has been carried out. The students
generally showed a good knowledge of
complementary and alternative medicine
especially those at higher levels of training
with female students having slightly better
knowledge than their male counterparts. The
data collected demonstrated the difference in
the opinions of Kenyatta university pharmacy
students about safety and effectiveness of these
treatments in relation to conventional medicine
with many of the male students being uncertain
and female students having a more positive
attitude. The results showed the possibility of
developing and training workforce that can
contribute  immensely to the smooth
integration of evidence-based CAM into the
national healthcare system if the enabling
career and development environments are
provided by the governments at various levels
and other stakeholders.
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