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Introduction
The history of pharmacovigilance goes back to more than 40 

years [1]. The global interest in the monitoring of drug safety showed 
a remarkable increase in the last four decades especially after the 
thalidomide disaster in the sixties [2]. The thalidomide disaster opened 
up the issue of drug safety for the public and healthcare professionals 
alike and brought about an awareness of the importance of the systemic 
surveillance “Pharmacovigilance” which focuses on numerous activities 
which are exclusively intended to improve patient care, and avoidance 
of ADR or any other drug-related problem (DRP) [3].

The World Health Organization (WHO) defines pharmacovigilance 
as “science and activities relating to the detection, assessment, 
understanding and prevention of adverse effects or any other possible 
drug-related problems” [4]. World Health Organization (WHO) 
defines Adverse Drug Reactions (ADR) as “a response to a drug that 
is noxious and un-intended and occurs at doses normally used in man 
for prophylaxis, diagnosis or therapy of disease, or for modification of 
physiological function” [4]. A meta-analysis of 39 prospective studies 
reported an overall incidence of serious ADRs in hospitalized patients 
of 6.7% and of fatal ADRs of 0.32% [5]. The fatality rate makes ADRs 
the fourth to sixth leading cause of death in the USA. Another meta-
analysis of 36 studies indicated that approximately 5% of hospital 
admissions are due to ADRs [6]. The costs of ADRs are estimated 
to be $1.56-$4 billion in direct hospital costs per year in the United 
States [7]. Once place onto the market, a medicine exits the secure 
scientific environment of clinical trials and is legally allowed for use by 
the general population [8]. The information gathered during the pre-
marketing phase of drug development is unavoidably deficient with 

regard to possible ADRs [9]. Therefore, it is necessary that new and 
medically still evolving treatments are monitored for their effectiveness 
and safety under real-life conditions post release. Experience has 
shown that many adverse effects, interactions (i.e., with foods or other 
medicines) and risk factors come to light only during the years after the 
release of a medicine [8]. In Pakistan, a National Health Policy (NHP) 
exists and its 2009 draft states and promotes the rational use of drugs 
[10], and by promoting rational use of drugs ADR’s can be prevented 
[11].

The National Drug Policy (NDP) does not include the component 
of pharmacovigilance as such, but states that an Adverse Drug Reaction 
Monitoring Centre will be established and will also undertake post-
marketing surveillance studies of newly registered drug products 
containing newly developed drug substance and also advocates the 
monitoring of adverse drug reactions [12]. The implementation of NDP 
remained very poor. There is neither any system nor any organization 
related to pharmacovigilance which is an emerging concept and process 
vital for delivery of safe and effective drug therapy. In Pakistan, there 
are legal requirements requiring the Marketing Authorization holder 
to constantly monitor the safety of their products and report to the 
Medicines Regulatory Authority (MRA). Laws about monitoring ADR 

*Corresponding author: Ahmad Raza, Department of Pharmacy, Rehman Medical
Institute, Peshawar, Pakistan, Tel: 923349288820; E-mail: ahmad_raza8808@yahoo.com

Received July 13, 2015; Accepted July 27, 2015; Published August 04, 2015

Citation: Raza A, Jamal H (2015) Assessment of Knowledge, Attitudes and Practice 
among the Medical and Pharmacy Students towards Pharmacovigilance and
Adverse Drug Reactions in Abbottabad, Pakistan. J Pharmacovigilance 3: 173.
doi:10.4172/2329-6887.1000173

Copyright: © 2015 Raza A, et al.  This is an open-access article distributed under
the terms of the Creative Commons Attribution License, which permits unrestricted 
use, distribution, and reproduction in any medium, provided the original author and 
source are credited.

Assessment of Knowledge, Attitudes and Practice among the Medical 
and Pharmacy Students towards Pharmacovigilance and Adverse Drug 
Reactions in Abbottabad, Pakistan
 Ahmad Raza* and Habila Jamal
Pharmacist, Department of Pharmacy, Rehman Medical Institute, Peshawar, Pakistan

Abstract
Introduction: Pharmacovigilance plays a significant role in the rational use of medicines by providing information 

about adverse drug reactions (ADRs). This study is mainly aimed at evaluating and assessing the knowledge, 
attitude and practice towards pharmacovigilance and ADR’s amongst Pakistani pharmacy and medical students in 
various pharmacy and medical colleges in Abbottabad, Pakistan.

Method: A cross-sectional study was conducted using KAP questionnaire. The questionnaire comprise of three 
portions, consisted of a total of 21 questions, 13 (Qs: 1-13) were related to the “knowledge”, 6 (Qs: 14-19) were 
related to “attitude” and the remaining 2 (Qs: 13-15, 19-20) were related to the “practice” aspects.

Results: The total 200 pharmacy and medical students provided their response. More than half of them (n = 103, 
51.5%) were females and 48.5% (n = 97) were males. Overall the pharmacy students had a high score (30.50) as 
compared to the medical students (27.97). Majority of the respondents (n = 189, 94.5%) considered reporting ADR 
should be made compulsory, also most respondents (n = 168, 84%) accepts reporting ADR as their professional 
responsibility. Majority of the respondents (n = 128, 64%) were of opinion that reporting is a combined duty of 
doctors, pharmacists and nurses.

Conclusion: As both, pharmacy and medical students showed low KAP scores which indicate that there is a 
need for regular education and training of the students regarding pharmacovigilance and ADR management.
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exist in Pakistan. A national Pharmacovigilance center linked to the 
MRA does not exist in Pakistan [13]. An official standardized form for 
reporting ADRs is used in Pakistan (Appendix B) [14]. 

A national ADR database does not exist in Pakistan. In the past 
2 years, no ADR reports were sent to the WHO database in Uppsala. 
ADRs are not monitored in public health programs (example: TB, 
AIDS) [13]. This study is mainly aimed at evaluating and assessing the 
knowledge, attitude and practice towards pharmacovigilance amongst 
Pakistani pharmacy and medical students. This would provide valuable 
knowledge on the issue of ADR reporting and which can contribute 
to the development and evaluation of the pharmacovigilance system.

The specific objectives of this study are:

1.  To evaluate the knowledge, attitude and practice towards ADR 
reporting system amongst pharmacy students.

2.  To evaluate the knowledge, attitude and practice towards ADR 
reporting system amongst medical students.

3.  To determine barriers considered by reporters towards ADR 
reporting and the practice of pharmacovigilance.

This study has many important implications that can provide 
health care policy makers and planners with useful data to explore 
the current status of pharmacovigilance in Pakistan. The study is the 
first of its kind in Pakistan that will evaluate the factors that could 
possibly affect ADRs reporting and monitoring among healthcare 
professionals and pharmacists in particular. The result of the study will 
help in developing and improving the ADR reporting procedure. The 
study will help to determine the lack of practice of Pharmacovigilance 
in Pakistan despite the fact that ADR reporting is a part of Pakistan 
medicine policy [12].

Assessing knowledge and attitude towards pharmacovigilance will 
provide valuable data on the issues of pharmacovigilance and ADRs 
reporting can be utilized to develop, improve and further evolutions of 
the pharmacovigilance system.

Methodology
Study design 

A cross-sectional study was conducted to assess the knowledge, 
attitude and practice (KAP) toward pharmacovigilance among the 
medical and pharmacy students in Abbottabad region (KPK, Pakistan).

Study participants and sample size 

The sample size was calculated using “Raosoft sample size 
calculator” to be 323 (% error: 5%, Confidence level: 95%, Population 
size: 2000, Response Distribution: 50%). The inclusion criteria for 
students; who are in their fourth (4th) or fifth (5th) pharmacy or medical 
professional year will be eligible for filling the questionnaire. The 
students who were absent and not willing to participate were excluded 
from this study.

Study site

Four medical college students and students of two universities 
having department of pharmacy was included. The medical colleges 
were Ayub medical college Abbottabad, Abbottabad International 
medical college Abbottabad, Women medical college Abbottabad 
and Frontier medical college Abbottabad. The pharmacy departments 
of universities were COMSATS institute of information technology 
(Abbottabad campus) and Women institute of learning Abbottabad.

Survey methodology

It was a questionnaire based study in which a KAP questionnaire 
(Appendix A) was developed and distributed among students and was 
given a time of 1 day to fill and then return to the concerned person. The 
questionnaire consists three portions which describes three attributes, 
i.e., knowledge, attitude and practice towards pharmacovigilance. It 
consisted of a total of 21 questions. Among these questions, 13 (Qs: 
1-13) were related to the “knowledge”, 6 (Qs: 14-19) were related 
to “attitude” and the remaining 2 (Qs: 13-15, 19-20) were related to 
the “practice” aspects (practice related questions designed to be fit 
for students). Each correct answer and each positive response were 
given a score of “2” whereas the negative response or wrong answers 
were given a score of “1”. The maximum possible score was “42”. The 
Cronbach alpha value of the questionnaire was calculated to be 0.711.
The questionnaire was distributed among the students and asked 
to return in one day to the concerned person (returning period was 
extended, for some institutes on the request of some respondents). 
Each college/university was covered at separate dates and the filled 
questionnaires were collected on the designated dates.

Data analysis

The filled KAP questionnaires were analyzed as per the study 
objectives. The various independent variables like age, gender, 
educational qualification, and dependents variable (KAP scores) were 
analyzed using SPSS 17.0 software. SPSS was used for data entry and for 
performing statistics (Descriptive statistics). The mean, SD and total 
score were compared among different subgroups of respondents. An 
Independent t-test was used for comparing the scores of the subgroups 
with “two groups” and ANOVA for the subgroups with ‘more than two 
groups’. All tests were carried out at a significance level of 0.05.

Result
The total 200 pharmacy and medical students provided their 

response. More than half of them (n = 103, 51.5%) were females and 
48.5% (n = 97) were males. Majority of the respondents (n = 198, 99%) 
were within the age group of 21-30 year. Among the respondents 
more than half of them were pharmacy students (n = 109, 54.5%) and 
45.5% (n = 91) were medical students. The demographic details of the 
respondents are tabulated in Table 1.

Knowledge, attitude and practice scores 

Overall the pharmacy students had a high score (30.50) as compared 
to the medical students (27.97). The mean scores of the respondents 
classified based on the educational qualification are given in Table 2.

Interrelation of the knowledge, attitude and practice scores of 
the professionals with their demographic profiles 

There was a positive relation between the “gender” and “professional 
status” (P-values of 0.001and 0.000 respectively) with the KAP scores 
of the respondents as p-values are less than 0.05 (P < 0.05). While as 
compared to age and professional status, no such relation was found 
between age of the correspondents and the KAP scores. The details are 
given in Table 3.

Response of professionals to knowledge related questions

There were 13 knowledge related questions. Among the respondents 
almost half (n = 96, 48%) were able to define ADR correctly and 42.0% 
(n = 84) were able to define pharmacovigilance correctly. Only 12% (n = 
24) respondents were aware of the location of international monitoring 
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center for ADR. Among the respondents only 30% (n = 52) knew 
pharmacovigilance being a component of NMP of Pakistan. While half 
of the respondents (n = 103, 51.5%) knew about the existence of ADR 
form used for reporting ADR’s in Pakistan. Further details are shown 
in Table 4.

Responses of the professionals to the attitude related ques-
tions 

There were 6 attitude related questions. In general the respondents 
had a good attitude towards ADR and Pharmacovigilance. Majority of 
the respondents (n = 189, 94.5%) considered reporting ADR should 
be made compulsory, also most respondents (n = 168, 84%) accepts 
reporting ADR as their professional responsibility. More than half of the 
respondents (n = 117, 58.5%) were in opinion that pharmacovigilance 
center should be established in every hospital.

Respondents gave their views on the important factors that may 
discourage a Health care Professional (HCP) from reporting ADR. 
They were, no reward or compensation for reporting (n = 33, 16.5%); 
lack of time required for reporting (n = 59, 29.5%); single unreported 
case may not affect ADR database (n = 19, 9.5%); non availability 
of reporting center (n = 39, 19.5%) and 10% (n = 20) respondents 
considered all these factors to be important.

Majority of the respondents (n = 128, 64%) were in opinion that 
reporting is a combined duty of doctors, pharmacists and nurses, while 
28% (n = 56) mentioned it to be the responsibility of pharmacists, 
followed by doctors (n = 9, 4.5%) and nurses (n = 7, 3.5%). The details 
regarding responses of these questions are given in Table 5.

Responses of the professionals to the practice related ques-
tions 

There were 2 practice related questions. It was found that only 
one fourth (n = 51, 25.5%) of the respondents were ever trained on 

Frequency (%)

Gender
Male 97 (48.5)
Female 103 (51.5)

Age
Up to 20 years 0

21-30 years 198 (99)
31-40 years 2 (1)

Profession
Medical 91 (45.5)
Pharmacy 109 (54.5)

Professional year
4th 97 (48.5)

5th 103 (51.5)

Table 1: Demographic details of the healthcare professionals (n = 200).

Mean (SD)

  Students
 Knowledge

[Max 26]

Attitude

[Max 12]

Practice

[Max 4]

Total Score

[Max 42]
Medical (n = 91) 16.41 (2.48) 8.93 (1.47) 2.66 (0.73) 27.97 (3.04)
Pharmacy (n = 109) 18.13 (2.91) 9.64 (1.28) 2.77 (0.72) 30.50 (2.77)
Total (n = 200) 17.35 (2.47) 9.32 (1.41) 2.72 (0.73) 29.35 (3.15)

Table 2: Mean KAP scores of the respondents.

Scores (SD) P-value
Gender Male (n = 97) 28.59 (3.29) 0.01

Female (n = 103) 30.07 (2.86)
Age Up to 20 (n = 0) 0 (0) 0.132

21-30 (n = 198) 29.38 (3.12)
31-40 (n = 2) 26.0 (5.65)

Professional 
status

Medical Students 27.97 (3.04) 0.000
Pharmacy Students 30.50 (2.77)

Table 3: Association of the KAP scores with respondents’ demography (n = 200).

Questions Number Percent

Definition of ADR is 96 48.0

The types of ADR’s 79 39.5

Definition of Pharmacovigilance 84 42.0

The important purpose of Pharmacovigilance is 71 35.5

Which of the following methods   is   commonly employed   by the 
pharmaceutical companies to monitor adverse drug reactions of new drugs 
once they are launched in the market?

103 51.5

The international center for adverse drug reaction monitoring is located in 24 12.0

One of the following is a major risk factor for the occurrence of maximum 
adverse drug reaction

44 22.0

Which one of the following is the ‘WHO online database’ for reporting ADRs? 21 10.5

In case a serious adverse event in Pakistan is observed where it should be 
reported? 

90 45.0

Is there an ADR reporting form exist in Pakistan? 103 51.5

Does a national or regional/district Pharmacovigilance center linked to the 
MRA (Medicine Regulatory Authority) exist in Pakistan? 

55 27.5

Does the	 National	 Drug Policy include	 the component of 
Pharmacovigilance?

58 30.0

Are there training courses in Pharmacovigilance in Pakistan? 52 26.0

Table 4: Responses of the professionals to the knowledge related questions (Students answering correctly).
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reporting ADR. The details regarding the responses for these questions 
are listed in Table 6.

Discussion
It is the first study of its kind that evaluated the KAP of 

among pharmacy and medical students concerning ADRs and 
pharmacovigilance. Overall, the KAP scores of the students were 
low. Pharmacy students had a high score as compared to the 
medical students, which necessitate the requirement of educational 
intervention at undergrad level to improve the knowledge and practice 
of pharmacovigilance. As ADRs is the fourth and sixth leading cause of 
deaths, therefore pharmacovigilance must be included in health care 
system.

The World Health Organization (WHO) defines Pharmacovigilance 
as “science and activities relating to the detection, assessment, 
understanding and prevention of adverse effects or any other drug 
related problems.” The ultimate aim of Pharmacovigilance is to ensure 
safe and rational use of medicines, once they are released for use by 
general public. The most important result of Pharmacovigilance is 
the prevention of negative effects of pharmacotherapy that affects the 
patient [9].

Pharmacovigilance programs have played a major role in detection 
of ADRs and banning of several drugs from the market after approval 
included benoxaprofen, cerivastatin, cisapride, Domperidone 
(injectable), valdecoxib, and sibutramine. Therefore, Pharmacovigilance 
is one of the important post-marketing tools in ensuring the safety of 
pharmaceutical, herbals and related health products [1,15,16].

The spontaneous reporting system is the most efficient warning 
system of adverse drug reactions (ADRs); however, under-reporting of 
ADRs is one of the major problems associated with pharmacovigilance 
programs [17].

The major reasons for underreporting include, the ADR is not 
serious, and the ADR is already known, uncertainty concerning the 
causal relationship between the ADR and the drug, Lack of time, Lack 
of interest, only severe ADRs need to be reported, Fear of appearing 
ridiculous for reporting merely suspected ADR’s, practice of carrying 
out less urgent tasks in preference to more urgent ones, difficulty to 
determine whether or not a drug is responsible for a particular adverse 
reaction, and complacency (only safe drugs are allowed on the market). 
While the knowledge and attitudes of health professionals appear to 

be strongly related with reporting [18,19]. Therefore, one of the better 
ways to improve the reporting and to overcome underreporting is 
to increase the KAP of the healthcare professional concerning ADR 
monitoring and pharmacovigilance programs.

In this study, factors discussed that may lead to under-reporting 
were, no reward or compensation for reporting (n = 33, 16.5%); lack of 
time required for reporting (n = 59, 29.5%); single unreported case may 
not affect ADR database (n = 19, 9.5%); non availability of reporting 
center (n = 39, 19.5%) and 10% (n = 20) respondents considered all 
these factors that may lead to under-reporting.

A study conducted in Malaysia, also reported insufficient knowledge 
about pharmacovigilance and ADR reporting among final year 
pharmacy students in Malaysian public universities and also pharmacy 
students poorly understands the concept of pharmacovigilance [20]. 

A survey among undergraduate pharmacy students in Nigeria 
on ADR reporting and other pharmacovigilance activities showed 
deficient knowledge in the respective fields which were attributed to the 
absence of content of pharmacovigilance in the curricula; ultimately 
lack of knowledge may lead to under-reporting [21].

A survey conducted in India showed that the knowledge of ADRs 
and Pharmacovigilance activity was poor in undergraduate medical 
students, and need the urgent attention on priority basis, not only 
for the success of the Pharmacovigilance program, but for the better 
clinical management of the patients in general [22].

Another survey conducted in India among medical students, 
interns and post graduates (PG’s) showed that medical students have 
less knowledge, and awareness about pharmacovigilance as compared 
to interns and PG’s, which showed that educational intervention is 
required at undergrad level [23].

Similar trends were observed in this study, where both pharmacy 
and medical students showed overall lower KAP scores, both showed 
lower knowledge scores indicating that intervention is required to 
improve knowledge of future professionals at undergraduate level, 
however among students pharmacy students showed better knowledge 
scores as compared to medical students. Despite lower knowledge, 
both, medical and pharmacy students showed better attitude towards 
pharmacovigilance, most of the students (94.5%) considered that 
reporting of adverse drug reaction should be made compulsory, 
also (83.5%) of the respondents advocates pharmacovigilance to 

Questions Number Percent
The healthcare professionals responsible for reporting an ADR in a hospital 
is/are

128 64

Do you think reporting is a professional responsibility for you? 168 84.0
What is your opinion about establishing ADR monitoring center in every 
hospital?

117 58.5

Which among the following factors do you think discourage a health care 
professional from reporting Adverse Drug Reactions?

59 29.5

Do  you  think  reporting  of  adverse  drug  reaction  should  be  made 
compulsory?

189 94.5

Do you think Pharmacovigilance should be a part of curriculum? 167 83.5

Table 5: Responses of the professionals to the attitude related questions (Students answering yes/positive response).

Questions Number Percent
Have  you  anytime  read  any  article  on  prevention  of  adverse  drug 
reactions? 86 43.0

Have you ever been trained on how to report Adverse Drug Reaction
(ADR)? 51 25.5

Table 6: Responses of the professionals to the practice related questions (Students answering ‘yes’).
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be the part of the curriculum, while (84%) considered reporting to 
be their professional responsibility. Regarding attitude, pharmacy 
students showed better attitude scores than medical students towards 
ADR and pharmacovigilance. These findings advocate the need for 
interventions to improve the KAP of both pharmacy and medical 
students. Pharmacists are recommended as they play an immense 
role in educating other HCP’s regarding prevention, detection and 
reporting of ADRs [24]. A lower KAP score recognized in this study 
further positioned the pharmacist as the main stakeholder requiring 
educational and training intervention in order to improve the KAP 
of the healthcare professionals in the area of pharmacovigilance and 
ADR’s.

Of the total medical and pharmacy students in Abbottabad region, 
only 200 students were studied. Thus, the findings might or not represent 
the overall perspectives of the medical and pharmacy students about 
ADR’s and pharmacovigilance. Moreover, this study was conducted in 
only one city and hence difficult to extrapolate the study findings to 
the entire country. Another limitation of this study was the lack of any 
intervention strategies to improve KAP of the students.

As the study clearly indicates the lower knowledge towards 
pharmacovigilance among pharmacy and medical students, so it 
is recommended to conduct educational intervention to improve 
knowledge of future HCP’s, as well as pharmacovigilance should be 
included in the curriculum. As only small proportion of student have 
ever been trained on reporting ADR’s, so training sessions should 
be made part of the professional study courses. Although, reporting 
ADR’s is a part of Pakistan’s NDP, however no center linked to MRA 
exists, so a pharmacovigilance center should be established at national 
level which should be linked to International monitoring center. It is 
also recommended that further studies should be conducted which 
evaluate the KAP of students, both before and after educational 
intervention, and it is also recommended to conduct similar studies 
among practicing health care professionals.

Conclusion
Pharmacovigilance is combinations of various activities which 

are exclusively intended to improve patient care, by avoiding ADR’s 
related to drug use and ensure drug safety and rationality of drug use. 
Pharmacovigilance plays a significant role in safe and effective use of 
drugs in post marketing scenario. Thus, pharmacovigilance should be a 
part of every health care setting.

Regarding the study, the pharmacy and medical students showed 
relatively better attitude but limited knowledge and practice towards 
ADRs and pharmacovigilance. There is a need for continuous 
educational strategy for the doctors, and the pharmacists. Non-
inclusion of pharmacovigilance and ADR reporting in the pharmacy 
curriculum is probably ascribed with deficiency in knowledge of 
undergraduate pharmacy and medical students on ADR reporting 
and other pharmacovigilance activities, as well as lack of specialized 
training programs can lead to lack of practice of pharmacovigilance 
or can be a reason for under-reporting or non-reporting. As future 
pharmacy practitioners, pharmacy students need to be well grounded 
in pharmacovigilance activities to reduce the incidence of ADR under-
reporting. Furthermore, the role of the pharmacist as a member of the 
healthcare team and in direct patient care does not exist in Pakistan 
which will be a foremost test for the graduating pharmacist. It is a need 
of time that a specialized pharmacovigilance center with specialized 
members should be established at national level for the monitoring of 
ADR’s and for ensuring drug safety.

References

1.	 The Safety of Medicines in Public Health Programmes: Pharmacovigilance, an 
Essential Tool (2006) World Health Organization. 

2.	 Meyboom RH, Egberts AC, Gribnau FW, Hekster YA (1999) Pharmacovigilance 
in perspective. Drug Safety 21: 429-447. 

3.	 Khawaja Tahir Mahmood, Fatima Amin, MinaaTahir, IkramUlHaq (2011) 
Pharmacovigilance - A Need for Best Patient Care in Pakistan. Journal of 
Pharmaceutical Sciences and Research 3: 1566-1584. 

4.	 The importance of pharmacovigilance: Safety monitoring of medicinal products 
(2002) World Health Organization.    

5.	 Lazarou J, Pomeranz B, Corey P (1998) Incidence of Adverse Drug Reactions 
in Hospitalized Patients. JAMA 279: 1200-1205.

6.	 Einarson TR, Ann Pharmacother (1993) Drug-related hospital admissions. The 
Annals of Pharmacotherapy 27:  832-840. 

7.	 Classen DC, Pestotnik SL, Evans RS, Lloyd JF, Burke JP (1997) Adverse 
Drug Events in Hospitalized  Patients: Excess Length of Stay, Extra Costs, and 
Attributable Mortality. JAMA 277: 301-306.

8.	 Pharmacovigilance: Ensuring the safe use of medicines (2004) World Health 
Organization. 

9.	 Safety of Medicines: A guide to detecting and reporting adverse drug reactions 
(2002) World Health Organization.

10.	National Health Policy: Stepping Towards Better Health Government of 
Pakistan (2009) Ministry of Health. 

11.	WHO Policy Perspectives on Medicines-Promoting rational use of medicines: 
Core components (2002) World Health Organization. 

12.	National Drug Policy - Pakistan (2003) World Health Organization.  

13.	Pakistan Pharmaceutical Country Profile (2010) World health Organization.

14.	Adverse drug reaction reporting form Islamabad, Ministry of Health.

15.	Benson Ninan, Albert I Wertheimer (2012) Withdrawing Drugs in the USA 
versus Other Countries. Innovations in pharmacy 3: 1-12.

16.	Withdrawal of sibutramine in Europe (2010) BMJ 340: c824.

17.	TM Khan (2011) Challenges to pharmacy and pharmacy practice in Pakistan. 
Australasian Medical Journal 4: 230-235. 

18.	Lopez-Gonzalez E, Herdeiro MT, Figueiras A (2009) Determinants of under-
reporting of adverse drug reactions: A systematic review. Drug safety 31: 19-
31.

19.	Irujo M, Beitia G, Bes-Rastrollo M, Figueiras A, Hernández-Díaz S, et al. (2007) 
Factors   that   influence   under-reporting of suspected adverse drug reactions 
among community pharmacists in a Spanish region. Drug safety 30: 1073-82. 

20.	Ramadan Mohamed Elkalmi, Mohamed AzmiHassali, Mohamed Izham M 
Ibrahim, Riyanto T Widodo, Qais MA Efan, et al. (2011) Pharmacy Students’ 
Knowledge and Perceptions about Pharmacovigilance in Malaysian Public 
Universities. American Journal of Pharmaceutical Education 75: 96. 

21.	Johnson Segun Showande, Fakeye Titilayo Oyelola (2013) The concept of 
adverse drug reaction    reporting: Awareness among pharmacy students in a 
Nigerian university. Internet Journal of Medical Update 8: 24-30. 

22.	Mukeshkumar B Vora, Narendra P Paliwal, Vikas G Doshi, Manish J 
Barvaliya, CB Tripathi (2012) Knowledge of Adverse Drug Reactions and 
Pharmacovigilance Activity among the Undergraduate Medical Students of 
Gujarat. International Journal of Pharmaceutical Sciences and Research 3: 
1511-1515. 

23.	Hema NG, Bhuvana KB, Sangeetha (2012) Pharmacovigilance: The Extent 
of the Awareness among the Final Year Students, Interns and Postgraduates 
(PGs) in a Government Teaching Hospital. Journal of Clinical and Diagnostic 
Research 6: 1248-1253.

24.	A Lee, SHL Thomas (2007) Adverse Drug Reactions. In: Roger Walker and 
Cate Whittlesea. Clinical Pharmacy and Therapeutics. 4th ed. London: Churchill 
Livingstone 33-46.

http://www.who.int/medicines/areas/quality_safety/safety_efficacy/Pharmacovigilance_B.pdf
http://www.who.int/medicines/areas/quality_safety/safety_efficacy/Pharmacovigilance_B.pdf
http://www.pvtoolkit.org/toolkit/readers/pv_in_perspective.pdf
http://www.pvtoolkit.org/toolkit/readers/pv_in_perspective.pdf
http://www.jpsr.pharmainfo.in/Documents/Volumes/Vol3Issue11/jpsr 03111105.pdf
http://www.jpsr.pharmainfo.in/Documents/Volumes/Vol3Issue11/jpsr 03111105.pdf
http://www.jpsr.pharmainfo.in/Documents/Volumes/Vol3Issue11/jpsr 03111105.pdf
http://apps.who.int/medicinedocs/en/d/Js4893e/
http://apps.who.int/medicinedocs/en/d/Js4893e/
http://jama.jamanetwork.com/article.aspx?articleid=187436
http://jama.jamanetwork.com/article.aspx?articleid=187436
http://www.psnet.ahrq.gov/resource.aspx?resourceID=1625
http://www.psnet.ahrq.gov/resource.aspx?resourceID=1625
http://www.theradoc.com/pdf/article_010.pdf
http://www.theradoc.com/pdf/article_010.pdf
http://www.theradoc.com/pdf/article_010.pdf
http://apps.who.int/medicinedocs/pdf/s6164e/s6164e.pdf
http://apps.who.int/medicinedocs/pdf/s6164e/s6164e.pdf
http://apps.who.int/medicinedocs/en/d/Jh2992e/
http://apps.who.int/medicinedocs/en/d/Jh2992e/
http://www.wpfpak.org/pdfs/policies/draft_health_policy_zero_draft_19_Feb_2009.pdf
http://www.wpfpak.org/pdfs/policies/draft_health_policy_zero_draft_19_Feb_2009.pdf
http://apps.who.int/medicinedocs/pdf/h3011e/h3011e.pdf
http://apps.who.int/medicinedocs/pdf/h3011e/h3011e.pdf
http://apps.who.int/medicinedocs/documents/s17118e/s17118e.docx
http://www.who.int/medicines/areas/coordination/pakistan.pdf
http://www.who.int/medicines/areas/coordination/pakistan.pdf
https://conservancy.umn.edu/handle/11299/137111
https://conservancy.umn.edu/handle/11299/137111
http://www.bmj.com/content/340/bmj.c824/rapid-responses
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3562902/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3562902/
http://www.ncbi.nlm.nih.gov/pubmed/19132802
http://www.ncbi.nlm.nih.gov/pubmed/19132802
http://www.ncbi.nlm.nih.gov/pubmed/19132802
http://www.researchgate.net/publication/5871921_Factors_that_influence_under-reporting_of_suspected_adverse_drug_reactions_among_community_pharmacists_in_a_Spanish_region
http://www.researchgate.net/publication/5871921_Factors_that_influence_under-reporting_of_suspected_adverse_drug_reactions_among_community_pharmacists_in_a_Spanish_region
http://www.researchgate.net/publication/5871921_Factors_that_influence_under-reporting_of_suspected_adverse_drug_reactions_among_community_pharmacists_in_a_Spanish_region
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3142975/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3142975/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3142975/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3142975/
http://www.akspublication.com/Paper04_Jan2013_.pdf
http://www.akspublication.com/Paper04_Jan2013_.pdf
http://www.akspublication.com/Paper04_Jan2013_.pdf
http://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CB0QFjAAahUKEwiJ-9Tqn_vGAhXHHY4KHfh_Dfw&url=http%3A%2F%2Fijpsr.com%2F%3Faction%3Ddownload_pdf%26postid%3D11518&ei=gxu2VcmtJse7uAT4_7XgDw&usg=AFQjCNG1Au_X_XlOQ-6SluIZfiYVOv1tCA&bvm=bv.98717601,d.c2E
http://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CB0QFjAAahUKEwiJ-9Tqn_vGAhXHHY4KHfh_Dfw&url=http%3A%2F%2Fijpsr.com%2F%3Faction%3Ddownload_pdf%26postid%3D11518&ei=gxu2VcmtJse7uAT4_7XgDw&usg=AFQjCNG1Au_X_XlOQ-6SluIZfiYVOv1tCA&bvm=bv.98717601,d.c2E
http://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CB0QFjAAahUKEwiJ-9Tqn_vGAhXHHY4KHfh_Dfw&url=http%3A%2F%2Fijpsr.com%2F%3Faction%3Ddownload_pdf%26postid%3D11518&ei=gxu2VcmtJse7uAT4_7XgDw&usg=AFQjCNG1Au_X_XlOQ-6SluIZfiYVOv1tCA&bvm=bv.98717601,d.c2E
http://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CB0QFjAAahUKEwiJ-9Tqn_vGAhXHHY4KHfh_Dfw&url=http%3A%2F%2Fijpsr.com%2F%3Faction%3Ddownload_pdf%26postid%3D11518&ei=gxu2VcmtJse7uAT4_7XgDw&usg=AFQjCNG1Au_X_XlOQ-6SluIZfiYVOv1tCA&bvm=bv.98717601,d.c2E
http://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CB0QFjAAahUKEwiJ-9Tqn_vGAhXHHY4KHfh_Dfw&url=http%3A%2F%2Fijpsr.com%2F%3Faction%3Ddownload_pdf%26postid%3D11518&ei=gxu2VcmtJse7uAT4_7XgDw&usg=AFQjCNG1Au_X_XlOQ-6SluIZfiYVOv1tCA&bvm=bv.98717601,d.c2E
http://www.jcdr.net/article_abstract.asp?issn=0973-709x&year=2012&month=September&volume=6&issue=7&page=1248-1253&id=2474
http://www.jcdr.net/article_abstract.asp?issn=0973-709x&year=2012&month=September&volume=6&issue=7&page=1248-1253&id=2474
http://www.jcdr.net/article_abstract.asp?issn=0973-709x&year=2012&month=September&volume=6&issue=7&page=1248-1253&id=2474
http://www.jcdr.net/article_abstract.asp?issn=0973-709x&year=2012&month=September&volume=6&issue=7&page=1248-1253&id=2474

	Title
	Abstract
	Corresponding author
	Keywords:
	Introduction
	Methodology 
	Study design  
	Study participants and sample size  
	Study site 
	Survey methodology 
	Data analysis 

	Result 
	Knowledge, attitude and practice scores  
	Interrelation of the knowledge, attitude and practice scores of the professionals with their demogra
	Response of professionals to knowledge related questions 
	Responses of the professionals to the attitude related questions  
	Responses of the professionals to the practice related questions  

	Discussion 
	Conclusion 
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Table 6
	References

