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ABSTRACT
Introduction: Kathmandu University started a three-year 
post-baccalaureate Doctor of Pharmacy (PharmD) pro-
gram in 2010. A clinical research module was recently 
conducted for the first batch of students during the third 
semester using facilitator presentations, group activities, 
presentations and audience elicitation sessions to dis-
cuss different aspects. The present study was conducted 
to study participant’s perception of their knowledge, at-
titudes and perceived skills with regard to clinical research 
before and after the module and also obtain suggestions 
for further ther improvement. 

Methods: The study was conducted in November 2011. 
12 of the 13 students participated. Perceptions were ob-
tained using a retrospective-pre questionnaire. Gender 
was noted and responses were coded according to prede-
termined scale. Knowledge, attitudes and perceived skills 
scores were calculated before and after the module. The 

normality of responses was studied using the one-sam-
ple Kolmogorov-Smirnov test and the data was normally 
distributed. The scores before and after the module were 
compared using paired samples t-test (p <0.05).        

Results: Eight of the twelve respondents (66.6%) were 
female and four were males. The scores of all individual 
statements increased after the module. The mean knowl-
edge, attitude and perceived skills scores and the total 
score increased significantly after the module. The module 
strengths were group activity and assignments. Internship 
in a clinical research organization was recommended by 
all participants.    

Conclusions: Student’s knowledge, attitudes and per-
ceived skills about different areas significantly improved 
at the conclusion of the module. The skills scores as per-
ceived by the students were low. Suggestions can be con-
sidered while planning future courses.

InTRoduCTIon 
Pharmacists are trained to have extensive knowledge about 
different aspects of drug therapy and pharmacotherapeutics 
[1]. They have the ability to provide expertise in many areas of 
research related to drugs. However, recent studies state that 
the profession of pharmacy may be underutilizing opportuni-
ties for clinical research [2,3]. The American College of Clinical 
Pharmacy (AACP) white paper outlined the critical need for 
pharmacists to expand their training in clinical and transla-
tional research [1]. 

Nepal is a developing country in South Asia situated between 
China and India. Pharmacy education in Nepal is a recent 
development and di¬ploma in pharmacy was started by the 
Institute of Medicine (IOM) in 1972 and a Bachelor of Phar-
macy (BPharm) was started by Kathmandu University (KU) in 
1994 [4]. KU started a three year post-baccalaureate Doctor 
of Pharmacy (Pharm D) program in 2010. The program has 

one and half years of basic modules on pharmacotherapeu-
tics of various systems, clinical pharmacy practice, biostatis-
tics and research methodology, clinical pharmacokinetics etc. 
along with clinical rotation in different departments of the KU 
teaching hospital,followed by a 6 months project work. Final 
year students go for a specialization internship in the hospital 
allotted by the university. Accompanying clinicians on ward 
rounds, providing information about medicines and research 
and publications can be activities for pharmacists in teaching 
hospitals in Nepalin addition to dispensing and counseling [5]. 
A recent paper has outlined major challenges for the PharmD 
program in program in Nepal which emphasizes patient care 
and concentrates on pharmacy practice and pharmaceutical 
care [4]. 

Nepal, a developing country has limited resources and start-
ing a super-specialty hospital with ward-based pharmaceuti-
cal care provision, well-structured curriculum, an evidence-
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based critical literature database, and conducting clinical 
research projects is a challenging task [4]. Also in Nepal the 
profession of pharmacy has only recently started emphasiz-
ing the provision of pharmaceutical care. Tertiary care teach-
ing hospitals affiliated to medical schools can provide an ideal 
practice setting but unfortunately most teaching hospitals in 
Nepal contract out the hospital pharmacy and related services 
to the highest bidder [6]. This can hamper the rational use of 
medicines in the hospital and the development of pharmacy 
practice. 

Recently global clinical trials have increased significantly in 
the Asia-Pacific region and the growth spurt has been led by 
Japan, Taiwan, Korea and India [7]. Clinical trial pharmacists 
have an important role in clinical trials. Clinical trials are a com-
plex undertaking involving diverse individuals from different 
fields. Pharmacists can undertake activities like investigational 
product (IP) receipt, IP handling, IP storage, IP dispensing, 
IP return, IP destruction and IP accountability. They can also 
have an important role in ensuring the safety of the subjects 
by identifying and reporting adverse drug events. Pharmacists 
can also work as clinical research coordinators or clinical re-
search associates in a trial [8]. 

The PharmD curriculum of KU has a module on clinical re-
search including the new drug development process and 
pharmacovigilance. In Nepal the pharmaceutical industry at 
present does not develop new drugs in the country. The clini-
cal trials and research industry is poorly developed. PharmDs 
could play an important role in clinical research and clinical 
trials once more clinical trials begin to be conducted in the 
country. A module on clinical research was recently conduct-
ed by the first author for thirteen second year (third semester) 
PharmD students of KU. There was a total of 34 hour activity-
based sessions, assignments and a formal two and half hour 
written assessment at the end of the module. The module 
used facilitator tations, group activities, student presentations 
and audience elicitation sessions to discuss different aspects 
of clinical research. The thirteen students were divided into 
two small groups which were kept constant throughout the 
module. A whiteboard, LCD projector, flip charts were avail-
able in the room where sessions were conducted.       

The present study was conducted with the following ob-
jectives: 
[a] Study participant’s perception of their knowledge, attitudes 
and perceived skills with regard to clinical research before and 
after the module.

[b] Obtain their perceptions about the strengths of the mod-
ule, suggestions for improvement and for translating the mod-
ule into practice and 

[c] Note any differences in perceptions according to the gen-

der of the participants.

MeThodS

The study was conducted in November 2011 among PharmD 
(Doctorate of Pharmacy) students of Kathmandu University, 
Nepal. At the end of the clinical research module participants 
were administered a retrospective-pre questionnaire to obtain 
their perceptions about knowledge, attitudes and perceived 
skills about different areas covered during the module. The 
topics to be included, statements and skills to be identified 
were decided by the authors through consensus and review 
of the PharmD curriculum in the area of clinical research. Infor-
mation about 2 perceived strengths of the session, 2 suggest 
for further improvement and two suggestions for translating 
the session into practice were also noted. The questionnaire 
was reviewed for language and ease of comprehension by 2 
postgraduate pharmacists not involved in the study. 

Participants were explained the objectives of the study, pos-
sible benefits and other issues and were invited to participate. 
Written informed consent was obtained from all participants. 
The gender of the participants was noted. Participants were 
asked to indicate in each subject area their level of knowledge 
before and after the module using one of three possible re-
sponses, ‘No idea’, ‘Have a vague idea’ and ‘Clear idea’.In a 
retrospective-pre questionnaire information is collected only 
once and the participants are asked about their perceived 
level of knowledge, attitudes and skills at the beginning of and 
at the end of the module. ‘No idea’ was scored as 1, ‘Have 
a vague idea’ as 2 and ‘Clear idea’ as 3. For attitudes, par-
ticipants’ degree of agreement with a set of statements was 
noted using the following scale: 1 = strongly disagree, 2 = 
disagree, 3 = neutral, 4 = agree, 5 = strongly agree with the 
particular statement. For perceived skills, the scoring system 
used was 1 = ‘Not confident’, 2 = ‘Somewhat confident’, 3 = 
‘Very confident’ and 4 = ‘Will be able to do independently in 
future’.  Reliability analysis of the data was carried out using 
Cronbach’s alpha. The alpha value was 0.743. The normality 
of responses was studied using the one-sample Kolmogorov-
Smirnov test. The data was normally distributed. Hence the 
mean total knowledge, attitude and skills scores and the total 
scores were calculated. The scores before and after the mod-
ule were compared using paired samples t-test. A p value less 
than 0.05 was taken as statistically significant.    

The frequency of comments about strengths of the module, 
suggestions for further improvement, and suggestions for 
converting the module into practice were noted.

ReSuLTS

A total of twelve of the thirteen students (92.3%) provided 
feedback on the module. 8 out of 12 respondents (66.6%) 
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and 4 were male. [Table/Fig-1] shows the mean scores of in-
dividual statements before and after the module. All scores 
increased after the module. [Table/Fig-2] shows the mean 
knowledge, attitudes and perceived skills scores and the total 
score before and after the module. All scores significantly im-
proved after the module. 

Among the commonly mentioned strengths of the mod-
ule Among the strengths of the module were group activity 
and assignments (6 respondents), participatory approach (4 
respondents), activities on designing trials (4 respondents) 
and provided an idea about the drug development process 
(3 respondents). Among the suggestions for further improve-
ment were practical exposure to clinical research, more group 
activities and use of video clips during the sessions. Among 

Statement Mean score 

(before the 

module)

Mean 

Score (after 

the module)

Knowledge scores (maximum 3): 
Process of new drug development

Randomization & blinding in clinical 
trials (CT)
Ethical issues in clinical research

Use of placebos in clinical trials

Phase I and III studies 

Postmarketing surveillance 

Roles of sponsor, contract research 
organization (CRO), investigators 
in CT

Good clinical research practice 

New drug application (NDA) and 
Abbreviated New Drug Application 
(ANDA)

Data management in CT

1.92

2.08

1.67

2.17

1.92

2.00

1.00

1.33

1.00

1.25

2.83

2.83

2.92

2.92

2.67

2.92

2.83

2.67

2.67

2.50

attitude scores (Maximum 5): 
New drug development is a long & 
expensive process.   

Blinding reduces bias in CT.

Doing CT in developing countries 
raises more ethical issues.  

Using a placebo in a CT can be 
unethical sometimes.  

Phase III studies approximates the 
use of the drug in practice.

Postmarketing surveillance is not 
important.

A sponsor can transfer legal 
responsibility for the trial to a CRO.

Good clinical practice I feel is a 
waste of time.

ANDA is an unethical shortcut 
procedure for generics.  

Data management is an important 
process in a CT.

4.75

4.17

3.42

3.25

3.75

3.92

3.00

4.00

2.92

3.83

4.92

4.75

4.25

4.67

4.58

4.50

4.33

5.00

3.17

4.92

Perceived skills (Maximum score 
4)
New drug development

Writing a clinical trial protocol

Considering ethical issues while 
doing clinical research.  

Conducting phase I studies

Reporting adverse drug reactions 
(ADRs) occurring during CT

Drafting an agreement with 
investigators

Designing a protocol according 
to International Conference of 
Harmonization Good Clinical 
Practice (ICH GCP)

Managing data generated during 
clinical research

Conducting clinical research in 
Nepal

1.25

1.17

1.25

1.00

1.92

1.17

1.08

1.17

1.08

2.33

2.83

3.00

1.83

3.25

2.17

2.75

2.17

2.33

[Table/Fig-1]: Mean scores of individual statements before and 
after the module

Characteristic Before the 

module

after the 

module

P value

Knowledge 
(Maximum 
score 30)

16.33 27.75 0.000

Attitudes
(Maximum 
score 50)

37.00 45.08 0.000

Perceived skills
(Maximum 
score 36)

11.08 22.67 0.000

Total
(Maximum 
score 116)

64.42 95.5 0.000

[Table/Fig-2]: Mean knowledge, attitudes, perceived skills and 
total scores before and after the module
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the suggestions to translate research into practice were ex-
posure to real practice situations (7 respondents), collabora-
tion with clinical research organizations (3 respondents) and 
involvement in ADR reporting and postmarketing surveillance 
(1 respondent). Among other comments were a request for 
internship in clinical research organizations, more time should 
be devoted to this topic, and participants liked the friendly 
learning environment.

dISCuSSIon

Overall student perception about the module was positive. 
The mean scores in individual learning areas increased after 
the module. The mean knowledge, attitude, skills and total 
scores increased significantly after the module. Participants 
were in favor of internship in a clinical research center or orga-
nization to apply their knowledge into practice and know the 
practical aspects of clinical trials [9].   

At Purdue University in the United States a two credit hour 
elective course in clinical research was offered to second year  
and 3rd year PharmD students [1]. 15 classes of 2 hour ses-
sions were conducted using a mixture of lectures, workshops 
and in class presentations by students. The authors con-
cluded that students who pursued the elective had greater 
familiarity with research related topics, training options and 
career opportunities. They had greater interest in pursuing a 
career in clinical research. In Nepal clinical research is a very 
new subject area and to the best of the authors’ knowledge 
a formal module on clinical research has not previously been 
offered in the country. A certain amount of training has been 
provided to doctors and other health professionals who had 
been involved in clinical trials. The module broadly followed 
the PharmD curriculum of KU. [Table/Fig-3] lists the topics 
covered during the module.

Session Topic areas covered

One Drug development 
process

Drug development process, 
pre-clinical and clinical 
phases, lead optimization, 
toxicity testing 

Two Drug development 
process 2 & Ethics

Investigational New Drug 
(IND) application, phases  of 
drug development and clinical 
trials, ethics, guidelines 
of Nepal Health Research 
Council 

Three Introduction to clinical 
trials

Brief history of clinical 
trials, randomization and 
masking, ethical issues, data 
monitoring, general principles 
of clinical trials, trial designs

Four Phase I studies and 
pharmacokinetics

Relationship of phase I studies 
to animal studies, selection 
of volunteers, informed 
consent, place, insurance, 
protocol, single rising dose 
and repeated administration 

Five Postmarketing surveil-
lance and phase IV 
studies

Postmarketing surveillance, 
clinical trials and drug safety, 
spontaneous reporting of 
ADRs, case control and co-
hort studies, designing an 
ADR reporting form, seeding 
studies, Introduction to the 
protocol 

Six Ethical issues in clinical 
research

Ethical principles, informed 
consent, informed consent 
form, institutional review 
board, national guidelines 
for clinical trials, vulnerable 
groups, responsibilities  

Seven Good clinical practice What is GCP? Initiatives to-
wards GCP, WHO handbook 
on GCP, ICH GCP, Principles 
of ICH GCP, medical care of 
trial subjects, Case record 
forms (CRFs), multicentric tri-
als, essential documents  

Eight Responsibilities of 
various individuals in a 
clinical trial

Responsibilities of sponsor, 
manufacturing, packaging, 
coding of investigational 
products, ADR reporting, re-
sponsibilities of investigator, 
monitor and clinical research 
associate 

Nine Data management in 
clinical research

Data generated during a 
clinical trial, data manage-
ment process, managing and 
tracking CRFs, data review 
and clarification, validation, 
data queries, query tracking 
and resolution, quality assur-
ance, archiving 

Ten Drug regulatory 
environments 

Historical background of drug 
regulation, European com-
mission, United Kingdom, 
Nepal, United States, Japan, 
European medicines agency, 
Central drugs standard con-
trol organization, control of 
clinical trials, end points in 
clinical research 

Eleven Phase III clinical trials Phase III trials, objectives, 
subtypes, study population, 
study design, publication 
guidelines for clinical trials, 
Institutional Review Board 
(IRB) clearance, monitoring, 
initiation meeting, other 
issues
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All sessions used a mixture of facilitator presentations, audi-
ence elicitation sessions, group work and student presenta-
tions. Reading assignments and presentations were used 
widely. Before the module student’s knowledge of issues like 
the process of new drug development, ethical issues in clini-
cal research, phase I and phase III studies, role of sponsors, 
contract research organizations and investigators in clinical 
trials, good clinical research practice, new drug application, 
and data management in clinical trials was particularly low. 
These improved after the module.     

In the US, a research elective was conducted to engage 
pharmacy students in research activities. Hands-on learning 
activities, including discussions on experimental design, de-
velopment of collective diagrams, research planning, results 
analysis, data evaluation, and presentation design, were used 
during the course as team-based learning experiences. Train-
ing in research has been stated as an important objective of 
PharmD courses. During their BPharm course KU students do 
a six months project work in different areas (pharmacy prac-
tice, formulations, pharmacognosy etc) and their work has 
been published in different national and international journals. 
And also during PharmD (Postbacc) there is a six months pe-
riod in fourth semester allotted for doing research work.

The PharmD students had done their Bachelors training 
from different universities within and outside the country. The 
emphasis on research during the Bachelor’s course varies. 
Pokhara University requires all students to develop and car-
ry out a research project during the eighth semester of the 
Bachelor of Pharmacy (BPharm) course [10]. Many students 
have published their projects in different journals in Nepal and 
abroad.     

In our study knowledge scores as perceived by the students 
at the end of the module were satisfactory with a mean score 

Twelve Miscellaneous issues ANDA application, drug mas-
ter file, type 1 and type 2 er-
rors, systematic reviews, con-
fidentiality in clinical research, 
ghost writing, negative results 
in clinical trials, clinical trial in 
the Khumbu (Nepal), phase II 
clinical trials

Thirteen Concluding session Presentation of concept maps 
about the module, translat-
ing knowledge into practice, 
strength, weakness, oppor-
tunity, threat SWOT analysis 
on clinical research in Nepal, 
reflections on the module, 
presentations on systematic 
reviews  

[Table/Fig-3]: Topics covered during the clinical research module

of 27.75 out of a maximum possible score of 30. The attitudes 
score was also good (mean score 45.08; maximum score 50). 
The skills score as perceived by the students was low (mean 
score 22.67 and maximum possible score 36). A major prob-
lem is that clinical research is a new discipline in the country 
and has not been developed. There are at present no places 
within the country where students can be sent for practical 
training in clinical research. With this limitation development of 
practical skills may be difficult. The authors are exploring the 
possibility of arranging internship for students with organiza-
tions in the neighboring country of India. This may be more 
difficult in terms of logistics and the costs involved. 

The clinical research module is a 2 credit course and can 
only serve as an introduction to a complex topic. More hours 
should be allotted and facilities for practical training devel-
oped. Developing clinical research in Nepal can be a chal-
lenge. A major limitation could be Nepal is not a big market for 
medicines and pharmaceuticals. Also facilities will have to be 
built up from scratch. The benefit could be the genetic diver-
sity of the Nepalese population with different ethnic and other 
groups being concentrated in a small geographic area. 

Our study had limitations. The number of students in the 
course was small but 12 out of 13 students had participated 
in the study. The retrospective-pre nature of the questionnaire 
carries the risk of student’s knowledge, attitudes and skills 
at the end of the course influencing their perceptions about 
these at the beginning of the module. The questionnaire used 
was developed by the authors and was not validated. Student 
feedback was collected only using a questionnaire and other 
methods were not employed.

ConCLuSIon 

Student’s knowledge, attitudes and skills about different areas 
of clinical research significantly improved at the conclusion of 
an activity-based module conducted in small groups. The 
skills scores as perceived by the students at the end of the 
module were low despite significant improvement. Practical 
training in clinical research organizations and devoting more 
time to the topic were suggested. These can be considered 
while planning clinical research modules for the next batch of 
PharmD students.
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