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Abstract
Despite the increasing use of complementary and alternative medicine (CAM) worldwide, little is known about the
factors associated with the interest in receiving CAM education among pharmacy under-graduate students in
University of Malaya, Malaysia. The study aimed to describe pharmacy students’ interest for CAM education and
determine factors, which predicted interest in receiving CAM education. A cross-sectional survey was conducted
among all undergraduate pharmacy students in University of Malaya using a structured questionnaire and face-toface interview. A logistic regression analysis was used to predict factors associated with the likelihood that students
would report their interest in receiving CAM education. About 80% of the total 250 undergraduate pharmacy
students wanted CAM to be incorporated into the pharmacy curriculum. Three factors predictive of an interest to
receive CAM education were student's year of study, those who previously sought CAM information, and those
who indicated that CAM should not be restricted to CAM practitioners. As future healthcare professionals, the
incorporation of CAM education may provide a chance for students to have accurate and impartial information on
CAM. Further research into the content and focus of CAM education is necessary to meet the educational needs of
the future pharmacists.
© 2019 Published by Future Academy www.FutureAcademy.org.UK
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1.

Introduction
Complementary and Alternative Medicine (CAM) is readily available, affordable and perceived to be

effective and safe (James & Bah, 2014). As CAM is increasingly used in both developed and developing countries,
the World Health Organisation (WHO) has developed a strategy to support WHO Member States “to implement
action plans to strengthen the role of traditional medicine to keep the populations healthy” (WHO, 2013). To be in
line with the WHO’s strategy, the Ministry of Health Malaysia has gazetted the Traditional and Complementary
Medicine ACT 2016 [ACT 775] for the regulation of CAM products and services in the country (MOH, 2016). All
these developments have resulted in changing expectations about the need for healthcare professionals to be trained
about CAM in Malaysia.
Faced with an increasing demand for information on CAM, patients expect healthcare professionals
particularly pharmacists to discuss CAM usage and limitations as well as any possible side effects (Gaylord &
Mann, 2007; Schjøtt & Erdal, 2014). However, one Australian study reported that less than 15% of community
pharmacists were comfortable in answering questions regarding safety, interactions, and benefits of CAM. The
majority of the pharmacists indicated that their training in CAM was inadequate to meet their needs in providing
information regarding CAM use (Semple et al., 2006). It is clear that the need for a comprehensive CAM training
for undergraduate pharmacy students is crucial (Fasinu, Bouic, & Rosenkranz, 2012). Besides providing students
better understanding of CAM modalities, the addition of CAM modules may broaden their horizon to allow better
acceptance and appreciation of the patient’s choice in achieving better health outcomes (Tiralongo & Wallis,
2008b).
The Institute of Medicine's Committee on the use of CAM by the American Public (2005) has
recommended that curricula for healthcare professionals incorporate elements about CAM so that they can
competently advise patients about safe and alternatives of CAM to maintain and improve health. Similarly, the
Pharmacy Board of Malaysia, the body that governs the accreditation and recognition of pharmacy degree
programmes has outlined the requirement for curricular elements of CAM for undergraduate pharmacy education
programme (Pharmacy Board Malaysia, 2007). Surveys involving pharmacy schools in the US found that the
majority of the schools offered some form of CAM training in the curriculum which was primarily offered as
electives (Dutta, Daftary, Egba, & Kang, 2003; Scaletta, Ghelani, & Sunny, 2017). Currently, CAM courses are
also common in the curricula of pharmacy students in Canada (Johnson et al., 2008) and European countries
(Barberis, de Toni, Schiavone, Zicca, & Ghio, 2001).
Surveys done in the US (Noureldin & Blake, 2011), Australia and New Zealand (Tiralongo & Wallis,
2008a; Tiralongo, 2013) and Pakistan (Hussain et al., 2012) showed that generally pharmacy students showed a
positive attitude towards the use of CAM and perceived CAM as a core and integral part of their professional
degree. The increasing focus on CAM and the widespread incorporation of CAM into pharmacy curricula, make it
essential to gain insights into the views and factors associated with interest to receiving CAM education among the
undergraduate pharmacy students in Malaysia. Thus, the study aimed to investigate the proportion of pharmacy
students who are interested in CAM education and to identify factors, which predicted this interest.
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2.

Problem Statement
Despite the increasing use of complementary and alternative medicine (CAM) worldwide, little is known

about the factors associated with the interest in receiving CAM education among pharmacy undergraduate students
in University of Malaya.

3.

Research Questions
Two research questions were formulated to guide this study:
a. What is the proportion of pharmacy students at University of Malaya who was interested in receiving

CAM education?
b. What are the factors that significantly predicted the interest in receiving CAM education among the
Pharmacy undergraduate students?

4. Purpose of the Study
The study aimed to identify the proportion of pharmacy undergraduate students who were interested in
receiving CAM education and identify the factors, which predicted interest in receiving CAM education.

5. Research Methods
5.1. Study Design
We conducted a descriptive cross-sectional survey involving all undergraduate pharmacy students in the
University of Malaya. A pilot study was conducted among eight students in December 2015 to test the feasibility
and practicability of the questionnaires and study procedure.
Ethics approval of this study was obtained from the Medical Ethics Committee of the University of Malaya
Medical Center (MECID: 201510-1803). Almost all students (n=250) participated in the survey. Before the
administration of the questionnaire, participants were briefed about the purpose of the study and their oral consent
was obtained. Responses to the self-completed questionnaire were anonymous and confidentiality was strictly
maintained.
5.2. Instrument
The survey questionnaire consisted of five sections. Section A consists of questions on demographics of
respondents (gender, ethnicity, year of study, and medical history, illness, or diseases). Section B contained six
questions that were assessed by using the ‘Yes’ or ‘No’ option. Examples of questions asked were the respondents’
previous use of CAM, their perceived view on safety and effectiveness of CAM and whether they felt that CAM
education should be restricted to CAM practitioners. Section C asked whether the students have sought information
regarding CAM and if yes, their source of information. Section D asked about the perceived barriers to CAM
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education and multiple responses were allowed. Section E asked whether the respondent was interested in receiving
training in CAM education with a ‘Yes’ or ‘No’ response.
5.3. Statistical Analysis
Data collected from the completed questionnaires were entered and analysed using the Statistical Package
for Social Sciences (SPSS) version 20. Descriptive statistics such as frequencies and percentages were used to
describe the data. Chi-square test or Fischer exact test was used to determine the association of the categorical data.
The conventional p < 0.05 was used to determine statistical significance
The dependent variable, “Are you interested in receiving CAM education?” was a dichotomous measure.
The variables were coded 1 = “Yes” and 0 = “No”. Univariate logistic regression analysis was initially done to
identify variables for inclusion into the multivariate logistic regression model. Statistical significance at p < 0.10
level was used to determine significance of variables for inclusion into the model. For ordered categorical data with
more than two levels (the year of study), the lowest level (Year 1) was used as the reference group. For the nominal
scale variable with more than two levels, (ethnicity) were entered as k-1 dummy variables. For the ethnic variable,
Malays was treated as the reference group. For the dichotomous variable, “No” was treated as the reference group.
A multivariate logistic regression analysis was performed which included all factors found to be statistically
significant (p<0.10) from the univariate logistic regression analysis.

6. Findings
6.1. Characteristics of Respondents
Almost all the pharmacy undergraduate students (n=250) participated and completed the survey. The ethnic
distribution of the sample did not reflect the Malaysian population with Chinese respondents making up the
majority (Table 1).
Table 1 shows the characteristics of respondents categorized into two categories; those who indicated their
interest in receiving CAM education and those who did not. The majority of the students (77.6%) indicated interest
in receiving CAM education. The interest was slightly higher for males as compared to females though the
difference was statistically not significant. A Chi-square test conducted to examine the association between interest
in receiving CAM education with respondents’ characteristics indicated that there was no significant association.
Table 01. Characteristics of pharmacy students interest in receiving CAM education (n=250)
Variables
Gender
Male
Female
Ethnicity
Malay
Chinese
568

Interested
n (%)

Not Interested
n (%)

P-value
0.686

43 (79.6)
151 (77.0)

11 (20.4)
45 (23.0)
0.451

86 (81.1)
95 (73.6)

20 (18.9)
34 (26.4)
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Indian
7 (87.5)
Others
6 (85.7)
Year of study
Year 1
32 (47.8)
Year 2
50 (79.4)
Year 3
47 (94.0)
Year 4
65 (92.9)
Previous medical illness?
Yes
19 (73.1)
No
175 (78.1)
Previously used CAM?
Yes
73 (91.3)
No
121 (71.2)
CAM is safe?
Yes
162 (77.9)
No
32 (76.2)
CAM is effective?
Yes
155 (78.3)
No
39 (75.0)
Sought information on CAM?
Yes
86 (92.5)
No
108 (68.8)
Should CAM education be restricted to CAM practitioners?
Yes
53 (66.3)
No
141 (82.9)

1 (12.5)
1(14.3)
<0.001
35 (52.2)
13 (20.6)
3 (6.0)
5 (7.1)
0.559
7 (26.9)
49 (21.9)
<0.001
7 (8.8)
49 (28.8)
0.810
46 (22.1)
10 (23.8)
0.613
43 (21.7)
13 (25.0)
<0.001
7 (7.5)
49 (31.2)
0.003
27 (33.8)
29 (17.1)

6.2. Perceived Barriers to CAM education
Among the top two barriers to CAM education found were lack of reliable sources of information or
scientific evidence and lack of trained professionals (Figure 1) while less than 10% of the respondents felt that the
faculty authority was unaware of the importance of CAM education.
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Figure 01. Barriers to CAM education (n=658)
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6.3. Sources of CAM Information
Only 93 (37.2%) of the students had sought CAM information. Of these 93 students, many gave more than
one source of obtaining their information. The CAM information was mainly sought from the internet and from
family and friends (Fig 2).
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Figure 02. Source of CAM information (n=176)
6.4. Predictors of Interest in CAM Education
A univariate logistic regression analysis indicated interest in receiving CAM education was associated with
the year of study, previous use of CAM, had sought information about CAM and the response to the question
“CAM education should be restricted to CAM practitioners.” All these variables were included in the multivariate
logistic regression model.
Table 2 shows the results of multiple logistic regression analysis with three variables being a significant
predictor of interest in receiving CAM education. The odd for Year 4 students’ interest in receiving CAM
education, all other factors being constant was 8.8 significantly higher than Year 1 students. The odd of those
students who sought CAM information to indicate interest in receiving CAM education was 4.5 higher compared to
those who did not seek information. The strongest predictor, which predicted interest in receiving CAM education,
was the variable Year 3 student. The odd for Year 3 students’ interest in receiving CAM education, all other factors
being constant was about 21 significantly higher than Year 1 students.
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Table 2. Predictors of interest to receive CAM education in the logistic regression model
Variables
Beta
S.E (beta)
Odds ratio 95% CI
Year of study (Year 2)
1.129
0.424
3.093
1.348 - 7.095
Year of study (Year 3)
3.043
0.667
20.972
5.676 - 77.486
Year of study (Year 4)
2.177
0.551
8.821
2.996 - 25.970
Sought CAM Information (Yes)
1.513
0.481
4.542
1.771 - 11.648
Response to “CAM should be restricted to CAM
0.859
0.378
2.360
1.125 - 4.951
practitioners” (Yes)
For ordered categorical data with more than two levels (the year of study), the lowest level (Year 1) was used as
the reference group. For the dichotomous variable, “No” was treated as the reference group. The reference
category for the variable Year of study: Year 1; sought CAM information- “no” response; and response to
“CAM should be restricted to CAM practitioners”- “no” response.

7.

Discussion
This study determined the proportion of pharmacy students that was interested in receiving CAM education

as well as the factors associated with the interest. Overall, our results showed that the majority of undergraduate
pharmacy students were interested in receiving CAM education which is consistent with findings from another
Malaysian study (Hasan et al., 2011) and studies from other countries (Freymann, Rennie, Bates, Nebel, &
Heinrich, 2006; Pokladnikova & Lie, 2008; James & Bah, 2014). The high proportion of students interested in
receiving CAM training could probably be due to their awareness of the lack of CAM knowledge among
pharmacist and the lack of student textbook covering a standardised syllabus for CAM education (Bushett,
Dickson-Swift, Willis, & Wood 2011; Münstedt, Harren, von Georgi, & Hackethal, 2011). Also, almost 70% of the
students disagreed with the statement “CAM education should be restricted to CAM practitioner.” Our finding is
similar to another study (Harris Kingston, Rodriguez, & Choudary, 2006) as students probably acknowledged that
as future pharmacist, they should be able to advise their patients about the common CAM modalities. Based on the
willingness of most of the students in receiving CAM education, this would have a considerable effect for
pharmacy programme to incorporate CAM contents when designing the curriculum.
The successful integration of CAM into the curriculum requires a strategic blueprint and that comes with
challenges. In our study, the majority of the students perceived lack of trained professionals such as their lecturers
as one of the major barriers. Our finding was in agreement with the challenges identified in a study by Lee et.al
(2007) that cited the need for qualified faculty members in CAM education. A qualified teaching staff is deemed
essential in the CAM integration and implementation process as well as developing communication among
pharmacy students. CAM integration remains a major challenge due to lack of academic staff time and resources, a
common problem shared with many institution. Our study also identified lack of scientific evidence or information
as a major barrier that is consistent with findings from other studies (Hasan et.al, 2011; Scaletta, Ghelani, & Sunny,
2017). The lack of evidence could be attributed to the scarcity of well-designed clinical trials leading to uncertainty
over CAM effects or safety. Also, most CAM studies that fit the current double-blind randomised controlled trials
yield inconclusive results requiring the need for more rigorous randomized controlled trials before CAM can be
incorporated in the curriculum as well as in medical practice (Manheimer, Wieland, Kimbrough, Cheng, &
Berman, 2009).
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We found that the main source of CAM information was from the internet. The finding is in agreement with
another Malaysian study among pharmacy students due to the Internet’s easy accessibility and availability (Wahab,
Ali, Zulkifly, & Aziz, 2014). Family and friends were ranked second and we could speculate that the students had
parents or other relatives who use CAM.
Our multivariate analysis highlighted some interesting findings. For example, in the univariate analysis
interest to receive CAM education was found to be associated with the year of study, previous use of CAM,
students seeking CAM information and response to the question that CAM education should not be restricted to
CAM practitioners. However, when the influence of other potential predictors was adjusted in the multivariate
analysis, the variable “previous use of CAM” did not show statistically significant influence. Being a Year 3 student
is the strongest predictor of interest in receiving CAM education compared to being Year 1 student. The interest
could be generated as a result of their exposure to CAM topics in pharmacognosy classes in Year 3. Similarly, one
study involving medical students found that students exposed to CAM education were more likely to be interested
in CAM integration in the curriculum compared to those who had no exposure (Furnham et al., 2003).
Our study had several limitations. One, since the study design is a cross-sectional survey, the students were
not followed longitudinally to assess whether their interest in CAM education remains stable as the study
progresses. Two, the sample is limited to the undergraduate pharmacy students in University Malaya and thus does
not represent the pharmacy students in Malaysia. Three, the students were asked about previous used of CAM or
whether they sought CAM information in the previous year, which is prone to recall bias, as they may find it
difficult to remember exactly what products were used. However, the findings from this study are useful for the
Department of Pharmacy, the University of Malaya to consider integrating CAM topics into the curriculum to make
its graduates competitive with current national and global trend.

8.

Conclusion
A high proportion of pharmacy students was interested in receiving CAM education and they perceived lack

of trained professionals, and a lack of a reliable source of information or scientific evidence as the main barriers to
CAM education. CAM education needs to be integrated into the pharmacy curriculum to produce pharmacists with
capabilities to provide CAM information in line with the rising use of CAM products. Future studies should look at
the preferences of the students for appropriate learning methods and the content and focus of CAM education to
meet the educational needs of our future pharmacists. The findings from this study are useful for the Department of
Pharmacy, the University of Malaya in its preparation for the next curriculum review.
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