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Abstract

Purpose: In Pakistan, courses in pharmacy practice, which are an essential component of the PharmD curriculum, were 
launched with the aim of strengthening pharmacy practice overall and enabling pharmacy students to cope with the 
challenges involved in meeting real-world healthcare needs. Since very little research has assessed the efficacy of such 
courses, we aimed to evaluate students’ perceptions of pharmacy practice courses and their opinions about whether 
their current knowledge of the topics covered in pharmacy practice courses is adequate for future practice. Methods: A 
cross-sectional study was conducted over two months among the senior pharmacy students of two pharmacy colleges. 
A content- and face-validated questionnaire was used to collect data, which were then analysed using SPSS version 20. 
Descriptive analysis and logistic regression were performed. Results: Research in pharmacy practice (30.2%), applied 
drug information (34.4%), health policy (38.1%), public health and epidemiology (39.5%), pharmacovigilance (45.6%), 
and pharmacoeconomics (47.9%) were the major courses that were covered to the least extent in the PharmD curricu-
lum. However, hospital pharmacy practice (94.4%), pharmacotherapeutics (88.8%), and community pharmacy practice 
(82.8%) were covered well. Although 94% of students considered these courses important, only 37.2% considered them-
selves to be competent in the corresponding topics. Of the participants, 87.9% agreed that the pharmacy courses in the 
present curriculum should be redesigned. Conclusion: Our results showed that the pharmacy practice courses in the cur-
rent PharmD curriculum do not encompass some important core subjects. A nationwide study is warranted to further 
establish the necessity for remodelling pharmacy practice courses in Pakistan.
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INTRODUCTION

The pharmacy curriculum in Pakistan is designed by the 
Pharmacy Council of Pakistan and the Higher Education 
Commission of Pakistan [1]. Pharmacy practice is an impor-
tant element of the PharmD curriculum. Although the con-
cept of the PharmD in Pakistan was adopted from the United 
States, dissimilarities between Pakistan and the United States 

exist in some of the basic principles of pharmacy practice 
courses. The concept of pharmacy practice experience is 
clearly lacking in the Pakistani curriculum, as the Pakistani 
curriculum does not require students to have community and 
hospital pharmacy experience. However, the completion of a 
clinical pharmacy clerkship is one of the requirements to ob-
tain a PharmD degree in Pakistan, although no structured 
plan on how to execute this clerkship is mentioned in the cur-
riculum [2]. In light of the poor healthcare infrastructure in 
Pakistan, concerns exist whether the learning outcomes of the 
clinical clerkship are frequently achieved. Some important 
objectives of the PharmD curriculum are to strengthen phar-
macy practice in Pakistan and to enable students to cope with 
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the challenges of meeting real-world healthcare needs. How-
ever, no studies have previously been carried out to evaluate 
what students think regarding pharmacy practice courses. To 
the best of our knowledge, this is the first study to evaluate 
students’ perceptions of pharmacy practice courses and their 
opinions about whether their current knowledge of the corre-
sponding topics is adequate for future practice.

METHODS

A cross-sectional study was conducted from July to August 
2014 among senior (fifth-year) pharmacy students. The stu-
dents of two pharmacy colleges were selected to participate in 
this study. The sampling frame included all the senior phar-
macy students enrolled in these two colleges. The participants 
were in their last few weeks of the second semester of their fi-
nal (fifth) year of the PharmD degree program, and had been 
exposed to all the courses of the PharmD curriculum. Both 
pharmacy colleges were recognized by the Pharmacy Council 
of Pakistan and the Higher Education Commission of Paki-
stan. Participants were contacted by two of the authors, who 
were responsible for data collection through in-person meet-
ings. The data were collected through a self-administered pre-
designed questionnaire; however, in cases of ambiguity or 
queries about any question, clarification was also provided by 
the same authors. A brief description of the study was also 
provided to the participants by the authors before asking them 
for their voluntary participation in this study.

The questionnaire was designed after a rigorous literature 
review [3-5]. A draft of the questionnaire was then subjected 
to content validation, for which it was sent to a panel of three 
subject experts who screened the questionnaire for its relevan-
cy and significance. All of the experts were academics with 
teaching and/or research experience in pharmacy practice, 
and at least one of the experts had experience in curriculum 
development. The revisions suggested by the panel were then 
incorporated into the questionnaire. The revised version was 
sent to a small group of ten students for face validation, who 
provided feedback about how the questionnaire could be 
made more simple and brief. After receiving this feedback, the 
necessary changes were made to the questionnaire, with refer-
ence to the previous literature. The data from these ten stu-
dents were not included in the final analysis. The reliability 
coefficient of the questionnaire was determined in IBM SPSS 
ver. 20.0 (IBM Co., Armonk, NY, USA). The Cronbach’s alpha 
value was 0.68. The final questionnaire that was utilized for 
data collection was divided into three sections. The first part 
asked the students for demographic information, including 
age, gender, academic year, university sector (public or pri-
vate), cumulative grade point average (cGPA), and their prior 

experience with pharmacy practice training. The second sec-
tion elicited information about the courses that they had taken 
at their respective institutions. The third segment of the ques-
tionnaire contained questions regarding their perceptions of 
pharmacy practice courses.

The data were analysed using IBM SPSS ver. 20.0 (IBM 
Co.). Descriptive analysis was performed, and the responses 
were presented as frequencies and percentages. The chi-
square test was used to assess the associations among depen-
dent variables (perception questions) and independent vari-
ables (demographics). In cases where the conditions for the 
chi-square test were not applicable, Fisher’s exact test was per-
formed. Logistic regression was used to adjust for possible 
confounding factors. P-values < 0.05 were considered to indi-
cate statistical significance.

Permission for data collection was obtained from all rele-
vant preceptors of participants. Participants were also in-
formed that completing and submitting the questionnaire 
would be considered to indicate consent for participation in 
the study. No personal details were obtained in order to en-
sure the anonymity of the participants. A high level of confi-
dentiality was maintained throughout the study.

RESULTS

A total of 225 students responded to the questionnaire, with 
a response rate of 75%. However, 10 questionnaires were then 
discarded because they did not adhere to the guidelines for 
filling out the questionnaires, and 215 questionnaires were 
thus included in the final analysis. The majority of the partici-
pants were female (n = 139, 64.7%), at least 23 years of age 
(n= 148, 68.8%), attended public universities (n= 129, 60%), 
and had a cGPA of at least 2.8 (n= 165, 76.7%). The cGPAs of 

Table 1. Demographic information of the participants

Variable Number (%)

Gender
  Male
  Female

  
76 (35.3)

139 (64.7)
Age (yr)
  < 23
  ≥ 23

  
67 (31.2)

148 (68.8)
University sector
  Private
  Public

  
86 (40)

129 (60)
Cumulative grade point average
  < 2.8
  ≥ 2.8

  
50 (23.3)

165 (76.7)
Training/clerkship experience
  Yes
  No

  
32 (14.9)

183 (85.1)
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the participants had a normal distribution, and were divided 
into high and low groups based on the mean score (cGPA=  

2.8). Complete information about the demographic variables 
in presented in Table 1.

The results showed that the participants’ experience was 
negative in eight of the 16 courses included in the study (50%). 
Research in pharmacy practice (30.23%), applied drug infor-
mation (34.42%), health policy (38.14%), public health and 
epidemiology (39.53%), pharmacovigilance (45.58%), and 
pharmacoeconomics (47.91%) were some of the major cours-
es that were represented most poorly in the PharmD curricu-
lum. However, the students reported positive experiences with 
hospital pharmacy practice (94.42%), pharmacotherapeutics 
(88.84%), and community pharmacy practice (82.79), as 
shown in Table 2.

Ninety-four percent of students agreed that these subjects 
were important. However, only 37.2% believed that their cur-
rent knowledge of those subjects was adequate for future 
practice (Table 3). A remarkable number of students (94%) 
considered the given pharmacy practice courses to be impor-
tant. However, private university students, students with a 
cGPA less than 2.8, and students with training/clerkship expe-
rience were more positive about pharmacy practice courses 
than their counterparts (Table 4). Training/clerkship experi-
ence and cGPA were found to significantly predict variation 

Table 2. Experience of participants with pharmacy practice courses	

Courses
Responses of 

“yes” (%)

Healthcare delivery systems 150 (69.77)
Public health and epidemiology 85 (39.53)
Pharmacotherapeutics 191 (88.84)
Pharmacy management and administration 160 (74.42)
Hospital pharmacy practice 203 (94.42)
Community pharmacy practice 178 (82.79)
Applied drug information/pharmacy literature analysis 74 (34.42)
Pharmacoeconomics and outcome studies 103 (47.91)
Pharmacovigilance 98 (45.58)
Drug of abuse and society 155 (72.09)
Pharmacy Law and ethics 123 (57.21)
Geriatric pharmacy 65 (30.23)
Research in pharmacy practice 65 (30.23)
Self-care/non-prescription drugs 148 (68.84)
Health policy for pharmacists 82 (38.14)
Nutritional pharmacy 85 (35.93)

If fewer than 50% of responses were “yes,” then the overall response was con-
sidered negative, meaning that the subject was not taught comprehensively.

Table 3. Students’ opinions regarding the importance of pharmacy practice courses and their knowledge of the corresponding topics		

Question
Responses

Yes (%) No (%)

Do you think that the courses mentioned in Table 2 are important in enhancing knowledge and skills related to pharmacy practice? 94 6
Do you think your present knowledge of the topics covered in these pharmacy practice courses is adequate for future practice? 37.2 62.8

Table 4. Correlations between students’ views of the importance of pharmacy practice courses and demographic variables				  

Variable
Participants’ responses Odds Ratio 

(95% confidence interval)
P-value

Yes (%) No (%)

Gender
  Male
  Female

  
71 (93.4)

131 (94.2)

  
5 (6.6)
8 (5.8)

  
0.27 (0.06-1.21)

Reference

0.088
  
  

Age (yr)
  < 23
  ≥ 23

  
63 (94)

139 (93.9)

  
4 (6)
9 (6.1)

  
0.89 (0.24-3.18)

Reference

0.858
  
  

University sector
  Private
  Public

  
83 (96.5)

119 (92.2)

  
3 (3.5)

10 (7.8)

  
0.21 (0.04-1.11)

Reference

0.067
  
  

Cumulative grade point average
  < 2.8
  ≥ 2.8

  
50 (100.0)

152 (92.1)

  
0

13 (7.9)

  
0.1 (0.04-0.89)

Reference

0.997
  
  

Training/clerkship experience
  Yes
  No

  
171 (93.4)

31 (96.9)

  
12 (6.6)

1 (3.1)

  
0.26 (0.02-2.4)

Reference

0.237

The overall predictive accuracy was 94%. Omnibus tests of model coefficients: chi-square = 12.556, P < 0.05. -2 log likelihood = 85.59, Nagelkerke R-squared = 0.155. 
Hosmer and Lameshow test: chi-square value = 10.164, P > 0.05.				  
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in the responses to the questions regarding students’ knowl-
edge of pharmacy practice courses (P< 0.05). As shown in Ta-
ble 5, students with a cGPA of at least 2.8 and those who had 
training/clerkship experience believed that they had an ade-
quate knowledge of pharmacy practice courses.

It is noteworthy that 87.9% of the participants agreed that it 
is necessary to redesign the pharmacy practice courses in the 
present PharmD curriculum. Gender and training/clerkship 
experience were significantly associated with such responses 
(P< 0.05). Similarly, 94% of students agreed that courses in 
pharmacy practice should receive greater emphasis in Paki-

stan. Male students were significantly more likely to hold this 
opinion than female students (P< 0.05). A remarkable portion 
of the students (92.6%) agreed that research in pharmacy 
practice would provide an excellent opportunity to incorpo-
rate comprehensive courses on these topics. Students with a 
high cGPA (> 2.8) were more likely to agree with this point 
than those with a low cGPA (P< 0.05). Only 37.2% of students 
agreed that their current knowledge of pharmacy practice was 
sufficient for future practice. Private university students and 
those with clerkship experience were more likely to agree with 
this statement than their respective counterparts (P< 0.05). 

Table 5. Correlations between students’ views of their current knowledge of pharmacy practice and demographic variables				 

Variable
Participants’ responses Odds ratio 

(95% confidence interval)
P-value

Yes (%) No (%)

Gender
  Male
  Female

 
33 (43.4)
47 (34.1)

 
43 (56.6)
91 (65.9)

 
1.02 (0.50-2.06)

Reference

0.947

Age (yr)
  < 23
  ≥ 23

 
26 (39.4)
54 (36.5)

 
40 (60.6)
94 (63.5)

 
0.93 (0.47-1.84)

Reference

0.843

University sector
  Private
  Government

 
35 (40.7)
45 (35.2)

 
51 (59.3)
83 (64.8)

 
0.89 (0.45-1.75)

Reference

0.744

Cumulative grade point average
  < 2.8
  ≥ 2.8

 
50 (30.3)
30 (61.2)

 
115 (69.7)

19 (38.8)

 
0.20 (0.10-0.42)

Reference

0.001

Training/clerkship experience
  Yes
  No

 
21 (65.6)
59 (32.4)

 
11 (34.4)

123 (67.6)

 
0.18 (0.07-0.43)

Reference

0.001

The overall predictive accuracy was 71%. Omnibus tests of model coefficients: chi-square = 33.104, P < 0.05. -2 log likelihood = 249.789, Nagelkerke R-squared = 0.195. 
Hosmer and Lameshow test: chi-square value = 19.129, P > 0.05.

Table 6. Perceptions of pharmacy students regarding pharmacy practice coursework

Perception
Participants’ responses (%) P-value 

Agree Neutral Disagree Gender Age Sector
Cumulative grade 

point average
Training/clerkship 

experience

The pharmacy practice courses in my 
  present curriculum should be redesigned.

189 (87.9) 20 (9.3) 6 (2.8) 0.003 0.918 0.773 0.390 0.001

The knowledge gained from current pharmacy 
  practice courses is sufficient to enable me to 
  practice pharmacy effectively in the future.

80 (37.2) 64 (29.8) 71 (33) 0.302 0.124 0.002 0.387 0.018

Courses in pharmacy practice in Pakistan should
  be promoted.

202 (94) 3 (1.4) 10 (4.7) 0.038 0.409 0.102 0.798 0.589

Research in pharmacy practice is a way to 
  promote the incorporation of more 
  comprehensive courses in this discipline.

199 (92.6) 15 (7) 1 (0.5) 0.179 0.493 0.621 0.002 0.592

The incorporation of the above-mentioned 
  courses would facilitate the development of 
  additional skills in pharmacy students that
  would be important for tackling daily issues in 
  practice.

180 (83.7) 13 (6) 22 (10.2) 0.963 0.390 0.001 0.025 0.001
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The responses of the participants regarding their perception 
of pharmacy practice courses in presented in Table 6.

DISCUSSION

The response rate of pharmacy students in the present study 
was 75%. This response rate may be considered average in 
comparison to other studies that have reported response rates 
of 60%-99% [4,6]. Our results suggested that hospital phar-
macy, pharmacotherapeutics, and community pharmacy 
courses were taught comprehensively, while research in phar-
macy practice, geriatric pharmacy, and pharmacy literature 
analysis/applied drug information received the least attention 
in the PharmD curriculum. These results may have some 
negative implications from the Pakistani perspective. The 
practice of polypharmacy in elderly patients is common in 
Pakistan [7]. The use of psychoactive drugs is also common 
among elderly patients; a study has reported that 39% of pa-
tients at least 65 years of age use such drugs [8]. This high-
lights the need of introducing courses in geriatric pharmacy 
into the curriculum in Pakistan, as it is necessary to train 
pharmacists who can competently address the clinical issues 
associated with the geriatric population. Doing so would also 
help further establish the concept of medication therapy man-
agement services in Pakistan. This paradigm focuses on the 
reduction of polypharmacy and the optimization of complex 
medication regimens, which are both skills that are a part of 
geriatric pharmacy education [9]. Research in pharmacy 
practice is another area that is relatively ignored in the current 
PharmD curriculum in Pakistan. Although some universities 
consider a research project mandatory in order to graduate 
with a PharmD, to the best of our understanding, no corre-
sponding coursework has been incorporated in the current 
curriculum. With the introduction of the PharmD program, 
the profession has recognized the necessity of providing cog-
nitive services along with traditional services. However, in or-
der to provide these services and to establish the relevance of 
these services to pharmacy practice, pharmacists must actively 
participate in research in order to obtain the requisite evi-
dence base. Furthermore, exposure to courses such as re-
search design, retrieval of scientific literature, and applied bio-
statistics would enhance the ability of pharmacy students to 
critically analyse and interpret the biomedical literature. We 
encourage the relevant authorities to consider implementing 
these courses in the pharmacy practice curricula of the Phar-
mD program, as they would enable future pharmacists to ap-
ply those skills in clinical practice and, correspondingly, result 
in improved health outcomes [10].

Similarly, our data suggest a few more areas that require 
further emphasis, such as public health, pharmacovigilance, 

and pharmacoeconomics. The Joint Commission of Pharma-
cy Practitioners has given two major recommendations for 
pharmacy practice in 2015: ‘patient-focused and population-
based pharmaceutical care’ and ‘improvement in health out-
comes.’ These concepts are directly related to public health 
and social pharmacy. Interestingly, the standard PharmD cur-
riculum of Pakistan does include a social and administrative 
pharmacy course; however, the majority of the students be-
lieved that the subject has not been taught comprehensively. 
Further research is required to determine the factors associat-
ed with students’ negative response towards this course.

The concept of pharmacovigilance is still in its infancy in 
Pakistan. This may also be the reason for the high prevalence 
of adverse drug reactions (ADRs) in Pakistan, as no diagnos-
tic tool is available to identify ADRs in majority of hospitals. 
One study has reported that 41.5% of total medication errors 
involved ADRs [11]. Moreover, a study of senior pharmacy 
students found that only 44.7% of participants were knowl-
edgeable about the Drug Regulatory Authority of Pakistan 
form for reporting ADRs [12]. In the current study, our results 
were discouraging, as the participants believed that the subject 
of pharmacovigilance was not taught in sufficient detail. At 
this point, it would be safe to say that there is a lack of basic 
understanding among pharmacy students regarding the con-
cept of pharmacovigilance. It is imperative to include pharma-
covigilance as a core subject in the pharmacy curriculum in 
Pakistan. This recommendation is also supported by the Up-
psala Monitoring Centre, which is the primary international 
collaborative centre for ADR monitoring and has likewise 
emphasized that the subject of pharmacovigilance should be 
taught to undergraduate healthcare professional students in 
order to provide them with skills involving the optimization 
of medication usage [13]. The importance of pharmacoeco-
nomics in the pharmacy curriculum has been well established 
worldwide. In the United States, the number of pharmacy 
schools teaching a pharmacoeconomics course has increased 
from 80% in 1997 to 92% in 2007 [14]. It is of utmost impor-
tance for a developing country such as Pakistan to expose fu-
ture healthcare professionals to pharmacoeconomics and out-
come assessment in order to ensure the financial sustainability 
of the healthcare system. We also recommend that stakehold-
ers build an educational infrastructure that promotes educa-
tion in pharmacoeconomics among students and other 
healthcare professionals, according their needs.

Our study also explored students’ opinions regarding the 
importance of pharmacy practice courses and their knowl-
edge thereof. Ninety-four percent of the students believed that 
the pharmacy practices courses presented in Table 2 are im-
portant in enhancing the knowledge and skills related to 
pharmacy practice. However, only 37.2% of students thought 
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that their knowledge in these areas was sufficient for future 
practice. In light of this, we can safely express our doubts re-
garding the comprehensiveness of pharmacy practice courses 
in the PharmD curriculum. It is also possible that these sub-
jects are being taught as topics within other courses rather 
than as separate courses; nonetheless, these results were sub-
standard. It was also noted that students with a high cGPA 
(> 2.8) and students with training/clerkship experience were 
more positive about their current knowledge of pharmacy 
practice courses than their respective counterparts. These re-
sults may be compared to another study, in which 63.2% of 
participants responded that their current knowledge of phar-
macy was insufficient for future practice [5]. A remarkable 
proportion of pharmacy students (87.0%) believed that it is 
necessary to redesign the pharmacy practice courses in the 
current curriculum. These results are similar to those of a 
study in which 82.7% of the participants agreed that it would 
be useful to teach social pharmacy courses to undergraduate 
students in Libya [5]. Another report from Malaysia indicated 
that 75% of students were satisfied with pharmacy practice 
courses [3]. Ninety-four percent of participants were also of 
the opinion that it is necessary to promote the discipline of 
pharmacy practice in Pakistan. We believe that hiring special-
ized pharmacy practice lecturers should be considered as a 
first step towards the achievement of this daunting task. A 
subsequent approach could be the use of the Partner for Pro-
motion Program, as suggested by Rodis et al. [15]. This strate-
gic method involves the training of pharmacy students and 
preceptors by pharmacists in academia in order to enhance 
their skills and confidence in promoting patient care services. 
Although this approach was initially examined in community 
pharmacies, it may be productive to implement this technique 
in other healthcare settings as well.

The results of this study, however, should be interpreted 
with caution due to its limitations. The approach of selecting 
two pharmacy colleges, while convenient, may have limited 
the generalizability of the results. As a general limitation of 
opinion and perception research, we cannot ignore the ten-
dency of participants to provide more socially desirable re-
sponses.

In conclusion, the results of our study indicate that some 
important pharmacy practice courses, such as pharmacovigi-
lance, pharmacoeconomics, and research in pharmacy prac-
tice are not being taught comprehensively in the PharmD 
curriculum in Pakistan. More importantly, students do recog-
nize the importance of pharmacy practice subjects; however, 
they believed that their competence in those subjects was in-
adequate. A large proportion of students felt the need to rede-
sign their current pharmacy practice curriculum. We recom-
mend that future studies be conducted, evaluating a range of 

pharmacy schools across the country, in order to address 
these issues in the current pharmacy practice curriculum.
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