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Objective. To assess senior pharmacy students’ knowledge of and perceptions about pharmacovigi-
lance and reporting of adverse drug reactions (ADRs) at 5 public universities in Malaysia

Methods. A cross-sectional study was conducted between December 1, 2010, and January 31, 2010,
using a validated self-administered questionnaire delivered to a sample of 510 final-year (fourth-year)
pharmacy students at 5 Malaysian public universities.

Results. Four hundred twenty-one (84%) students responded to the survey. About 60% (n = 240)
indicated that they had taken courses on the concept of pharmacovigilance during their current phar-
macy curriculum. The mean score for knowledge about pharmacovigilance and ADR reporting was
6.9 = 1.4. There was a significant difference in the mean scores for knowledge about pharmacovigilance
across the 5 universities. The majority (82.3%) of respondents felt it was necessary to confirm the causal
relationship between the drug and the ADR. About 57.8% (n = 241) of the respondents believed that
pharmacy students are competent and capable of reporting ADRs during their clerkships. The majority
(87.0%) of respondents perceived that pharmacy students should be taught how to report ADRs.
Conclusion. The results of this study demonstrate that the majority of final-year pharmacy students
in Malaysian public universities have insufficient knowledge about pharmacovigilance and ADR

reporting.

INTRODUCTION

Adverse drug reactions (ADRs) are common causes
of morbidity and mortality in both hospital and commu-
nity settings. ADRs are responsible for about 5% to 20%
of hospital admissions.'* The roles of pharmacists have
moved from traditional aspects of preparing and dispens-
ing medicines to a more vital role that includes many as-
pects of pharmaceutical care, such as preventing ADRs and
medication errors, improving patient satisfaction and qual-
ity of life, and improving economic outcomes.> Pharma-
cists can play a crucial role in both ADR reporting and
pharmacovigilance activities.®
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Pharmacists are more likely to detect ADRs than are
other healthcare professionals, either in the hospital or
community setting.>’ As drug experts, pharmacists should
be equipped with the skills to prevent, identify, and resolve
drug-related problems and counsel patients on drug ther-
apy.® In the hospital setting, pharmacists can play an im-
portant role in ADR reporting because they have access to
the information necessary to report ADRs.”!® Because they
may be the first to be contacted by patients for information
about ADRs, community pharmacists are an important
source of ADR reports.'' Involvement of pharmacy stu-
dents in ADR reporting has led to a significant increase in
the number of documented ADRs. '?

Malaysia established its own pharmacovigilance sys-
tem in 1987 and became a member of the World Health
Organization (WHO) Program for International Drug
Monitoring in 1990. The Malaysian Adverse Drug Reac-
tion Adverse Committee (MADRAC), which is part of the
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Malaysian Ministry of Health, oversees and has run the
pharmacovigilance program since that time. The number
of ADR reports received from healthcare professionals
by MADRAC reached 5,850 in 2009. However, according
to WHO recommendations for the optimal National Phar-
macovigilance Centre, this number is considered low. The
Malaysian pharmacovigilance system, like most others
around the world, suffers from underreporting of ADRs
by healthcare professionals.' There is a lack of informa-
tion about the reasons behind this underreporting by health-
care professionals in general and community pharmacists
in particular, and few studies have explored this issue in
Malaysia.*""

Although previous studies indicated that pharmacists
are pivotal players in ADR monitoring and reporting, most
pharmacists are unaware or not knowledgeable about the
guidelines used by their respective countries’ drug regula-
tory bodies responsible for assessing ADRs.'®!” As future
pharmacy practitioners, pharmacy students need to be well
trained on how to recognize, prevent, and report ADR.

Few studies have been conducted to evaluate phar-
macy students’ knowledge and attitudes about ADR re-
porting.>'*'® The aim of the study was to evaluate the
perceptions of and knowledge about pharmacovigilance
and ADR reporting among pharmacy students at public
universities in Malaysia.

METHODS

The initial draft of the survey questionnaire was de-
veloped using information from the literature about ADR
reporting among healthcare professionals'®? as well as
the findings of our previous qualitative study, which in-
volved interviews with community pharmacists.'* Per-
mission to approach the students and to conduct the
study was obtained from the respective deans of the phar-
macy faculties and schools in each university. A total of
25 survey items organized into 3 sections were included.
The first section consisted of 4 questions about student
demographics and general information, such as age, gen-
der, and current university, and 2 questions about whether
the students had previously taken any course related to
pharmacovigilance and whether they had been told to
what the term ““adverse drug reaction” refers.

The second section included elements designed to
measure knowledge about pharmacovigilance and ADR
reporting. Students were asked to select the correct an-
swer from multiple-choice response options. A score of 1
was given for each correct answer and 0 for each wrong
answer. The maximum score obtainable was 10 and the
minimum was 0.

The third section of the survey included 10 items
designed to evaluate the perceptions of pharmacy students

toward pharmacovigilance activities and ADR reporting.
The questions were framed into a 5-point Likert-scale
format (1 = strongly agree, 2 = agree, 3 = neutral, 4
disagree, and 5 = strongly disagree). In order to avoid
acquiescence, affirmation, or agreement bias, both posi-
tively- and negatively-worded items were included within
each section.**

Three pharmacy lecturers with experience in drug-use
research and ADR reporting studies were asked to evaluate
the relevance, clarity, and conciseness of the items in-
cluded in the questionnaire. The observations and com-
ments of the lecturers were taken into account. In order to
test the validity and reliability of the survey form, the revised
questionnaire was pilot-tested by administering it to a sam-
ple of 20 pharmacy students who did not participate in the
main study. The overall Cronbach’s alpha value was 0.762.

The sampling frame included all final-year (fourth-
year) pharmacy students who were enrolled full-time at
5 public universities during the study period. The number
of enrolled students during the study period was obtained
from the respective lecturer coordinators in each univer-
sity. The study was conducted for a period of 2 months
from December 1, 2010, through January 31, 2010.

Students were informed about the objectives of the
survey by means of an explanatory letter attached to the
survey questionnaire that was distributed to all participants.
The students received the survey questionnaire through the
respective lecturer coordinators at each university. Ano-
nymity and confidentiality were ensured. Consent for par-
ticipation was implied by the completion and return of the
survey instrument. Descriptive statistical analyses such as
frequencies and percentages were used to represent the re-
spondents’ demographic information. When appropriate,
student ¢ tests were performed by comparing the means
of 2 continuous variables. The Mann-Whitney U test, the
Kruskal-Wallis test, and one-way ANOV A with Post Hoc
Tukey HSD (honestly significant difference). A post hoc
analysis has been used for multiple comparisons in order
to detect the existence of differences between pair-wise
groups. The relationship between the categorical data
was examined with the chi-square test.?* Fisher Exact test
is preferred over the chi-square test for skewed data if 25%
or more of the cells in the table have expected frequencies
ofless than 5, orif any expected frequency is less than 1, as
in this survey.?®® For these survey data, a default Monte
Carlo simulation in SPSS software (SPSS Inc., Chicago,
IL) was used to estimate Fisher’s exact P values because
the data set was large and normal exact computations re-
quire a great amount of computer time and memory.**** A
2-sided 99% confidence level Monte Carlo estimate of the
Fisher exact P value was computed and found to be signif-
icant at P < 0.05.



American Journal of Pharmaceutical Education 2011; 75 (5) Article 96.

RESULTS

By the end of the 2-month study period, 421 (84%) of
501 final-year pharmacy students had responded to the
survey, yielding 417 usable survey instruments. The av-
erage age of respondents was 22.7 = 1.1 years. One hun-
dred eighty-one (43.4%) of the respondents were aged 22
years, 277 of them (66%) were female, and 240 (57.6%)
indicated having previously taken formal courses on
pharmacovigilance. During their pharmacy education,
almost all respondents had been told what the term ““ad-
verse drug reactions’ meant. Responses and demographic-
characteristics of the respondents are presented in Table
1.The knowledge of pharmacovigilance and ADR report-
ing among pharmacy students was assessed by asking 10
questions with true/false options. A score of 1 was given for
each correct answer and 0 for each wrong answer. The
maximum score obtainable was 10 and the minimum was
0. The mean knowledge score of pharmacovigilance and
ADR reporting for the final-year pharmacy students was
6.9 = 1.4 There was no significant difference in the mean
score of the knowledge domain by gender (P = 0.359), but
there was a significant difference in the mean score of
pharmacovigilance concept knowledge current university
attended (P < 0.01).

There also was a significant difference in the mean
scores of pharmacovigilance knowledge between those
who had taken a related course and those who had not
(P = 0.003). There was a significant association between
university group and those taking a course related to phar-
macovigilance (P = 0.019) however, most of those who
claimed to have taken a course related to pharmacovigi-
lance were from university 5. There was no association

Table 1. Interrelation of the Knowledge Score of Final-Year
Pharmacy Students with their Demographic Characteristics
(n=417)

Demographics Mean (SD) P
Gender
Male (n=140) 6.8 (1.3) 0.359%
Female (n=277) 7.0 (1.4)
Pharmacovigilance course
Yes (n=240) 7.1(1.2) 0.003 (<0.01)*
No (n=177) 6.7 (1.5)
Current university
1(n=45) 7.2 (1.0) <0.001°
2(n=55) 6.5 (1.5)
3(n=108) 6.5 (1.6)
4(n=86) 7.2 (1.2)
5(n=123) 7.1(1.2)

# Independent sample t test
® One-way ANOVA with Post Hoc Tukey HSD.

between those taking a course related to pharmacovigi-
lance and gender (P = 0.101) or being told to what the
term ADR refers (P = 0.424).

The mean scores of knowledge among pharmacy stu-
dents classified according to their demographic charac-
teristics are shown in Table 1. Almost all respondents
(n = 392, 94.0%) correctly identified MADRAC as the
body that regulates ADR reporting in Malaysia. Most
students who responded (n=383, 82.5%) incorrectly noted
that an ADR related to a particular drug should be con-
firmed before it is reported.

A remarkably high number of respondents (n = 288,
69.1%) wrongly believed that ADRs associated with herbal
products should be reported. Approximately all (n = 380,
91.1%) respondents knew the minimum information re-
quired for the submission of an initial ADR report. A por-
tion of the students (n = 55, 13.2%) failed to recognize the
consequences of serious ADRs. Table 2 shows the re-
sponses to questions related to knowledge of the final-year
pharmacy students.

Approximately half of the students (n = 228,
54.7%) either agreed or strongly agreed that the phar-
macovigilance concept should be included as a core
topic in pharmacy education. There was a significant
difference (P = 0.002) in response to this question
among students who had taken a pharmacovigilance
course. Approximately one-third (n = 136, 32.6%) of
the respondents either agreed or strongly agreed that the
topic of pharmacovigilance is well-covered in their phar-
macy school curriculum. There was a significant differ-
ence in response to this statement by students who had
taken a pharmacovigilance course (P = 0.002). Only
13.4% (n = 55) of these students indicated that they did
not have any idea how to report an ADR. There was a sig-
nificant difference (P<< 0.001) in response to this state-
ment between students at different universities.

Students were asked whether pharmacy students were
capable of ADR reporting during their clerkships. More
than half (n = 241, 57.8%) of the students either agreed or
strongly agreed with the question. There was a significant
difference (P < 0.001) in responses to this question, ac-
cording to where the students were currently enrolled.

About two-thirds of the students strongly disagreed or
disagreed that reporting of known ADRs made any sig-
nificant contribution to the reporting system, and around
12.7% (n= 53) agreed. Significant differences were found
in response to this question by both gender (P < 0.001) and
university (P = 0.01).

Students were asked whether they believed that, with
their current knowledge, they were well-prepared to re-
port any ADR in their future practice. Slightly more than
one-third (n = 156; 37%) of the students either strongly
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Table 2. Final-Year Pharmacy Students Who Responded Correctly to Knowledge Questions on Adverse Drug Reactions

Survey Item

Answered Item
Correctly, No. (%)

Pharmacoepidemiology definition
Pharmacovigilance is the process of

Which is the following regulatory body in Malaysia that regulates ADR reporting: MADRAC
Which of the following terms refers to the definition: adverse drug reactions
It is necessary to confirm that an ADR is related to a particular drug before reporting it.

What is the consequence of serious ADR?

The minimum information required for the submission of an initial ADR report?
Adverse drug reaction related to the following products should be reported: herbal products

Type A ADR definition
Type B ADR definition

401 (96.2)
253 (60.7)
392 (94.0)
318 (76.3)

74 (17.7)
362 (86.8)
380 (91.1)
129 (30.9)
319 (76.5)
249 (59.7)

Abbreviations: ADR=adverse drug reaction

agreed or agreed with this statement. A significant differ-
ence was noted among responses from the students
according to their current universities (p = 0.001).

Students were asked whether they perceived a pharma-
cist as one of the most important healthcare professionals
to report ADR. Almostall (n = 377, 90.4%) of the students
either strongly agreed or agreed with this statement, and
only 1.9 % (n = 8) either disagreed or strongly disagreed. A
significant difference (P = 0.020) was found in responses
according to the university of enrollment.

To explore awareness of students about ADR report-
ing guidelines, they were asked whether serious and unex-
pected reactions that were neither fatal nor life-threatening
during clinical trials had to be reported. Nearly 80% (n =
333) of the students either agreed or strongly agreed with
this statement, leaving only 9.4% (n = 39) who disagreed.
Most (n = 20, 16.3%) of the students who strongly agreed
or agreed with the question statement were from university
number 5. Only 7% (n = 18) of the students who indicated
that they had previously taken a course related to pharma-
covigilance either strongly agreed or agreed with this state-
ment. There was a significant difference (P < 0.001) in
responses to this question by gender. Responses to ques-
tions exploring the final-year pharmacy students’ percep-
tions about pharmacovigilance and ADR reporting are
shown in Table 3.

DISCUSSION

To the best of our knowledge, this is the first study
in Malaysia that evaluates the knowledge and perception
of final-year (fourth -year) public university pharmacy
students toward pharmacovigilance and ADR reporting.
In the present study, an overall response rate of 84% was
recorded. This figure can be regarded as extremely high,
especially when compared with those of other studies on
the same topic carried out among pharmacy™'*'® or med-
ical students.**~° The response rate is within the accepted

range for survey research intended to represent schools
and faculties of pharmacy (=80%) and for a postal mail
survey.’'? In order to maximize the response rate and
minimize response bias, the questionnaire was adminis-
tered personally to students by the course coordinators at
the respective schools.>*~*

Because this study was conducted with final-year
pharmacy students in 5 schools of pharmacy in Malaysian
public universities that were accessible to the researcher,
the findings may not be confidently extrapolated to the
pharmacy students in other public universities. It was also
unknown which schools’ curricula offered subjects re-
lated to pharmacovigilance. It would be logical to extend
this type of study to other universities in Malaysia to
obtain more generalizable results.

During the study period, there was a lack of data re-
garding which universities’ curricula offered courses re-
lated to pharmacovigilance and ADR reporting. All the
5 faculties and schools of pharmacy were selected for the
study sample. There were 501 final-year students enrolled
in these schools. Our findings confirmed previous reports
indicating that a deficiency in knowledge and perceptions
about pharmacovigilance and ADR reporting is account-
able for ADR underreporting in both developed and de-
veloping countries.>>

Although two-thirds of the students expressed a pos-
itive attitude toward pharmacovigilance and ADR issues,
this survey revealed they were only moderately aware of
and knowledgeable about pharmacovigilance. The train-
ing that undergraduate pharmacy students’ receive may
be improperly delivered or otherwise insufficient to ade-
quately prepare them for the task of ADR monitoring and
reporting in their future careers. This is not surprising,
considering that only about 50% of the students indicated
that they had taken a pharmacovigilance course. It would
be beneficial to emphasize to undergraduate pharmacy
students the importance of pharmacovigilance and ADRs
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reporting and encourage them to be involved in advo-
cating ADR reporting for both pharmacists and other
healthcare professionals. By promoting an ADR report-
ing culture among these professionals, the problem of
underreporting could be reduced.>” Unfortunately, only
a few students were able to correctly answer questions
relating to Malaysian ADR reporting guidelines, suggest-
ing that this topic is either not covered sufficiently or not
covered at all in the curricula of the study institutes. The
current survey clearly shows that the majority of the phar-
macy students, regardless of which university they attend,
do not understand the concept of pharmacovigilance.
Educational training programs, however, can clarify and
enhance the knowledge of healthcare professionals regard-
ing ADR reporting requirements.>**°

About 18% of the pharmacy students correctly an-
swered the survey question related to uncertainty about
the causal relationship between the suspected ADR and
the drug being a barrier to ADR reporting. This finding is
consistent with those of similar reports about healthcare
professionals elsewhere.*'

About 70% of the respondents believed that ADRs
associated with herbal products should be reported. The
responses to this question show that pharmacy students do
not know the requirements for reporting ADRs associated
with herbal medication, which further suggests a lack of
education about pharmacovigilance and ADR reporting
guidelines. Responses to the question pertaining to the
reporting of herbal medication were positively and signif-
icantly associated with the university of enrollment (P =
0.008) but not with gender or whether the students had
previously taken a course on pharmacovigilance (P=
0.604 and P = 0.958, respectively). This may be a positive
finding as it shows that students are concerned about
reporting even though they are not familiar with the re-
porting guidelines of ADRs associated with herbal med-
ications. Still, there is evidence of a difference in coverage
of herbal medicines in the universities’ curricula, and this
is an issue that needs to be addressed by school adminis-
trations. The study results showed that attending courses
on pharmacovigilance and ADR reporting was associated
with an increase in pharmacy students’ level of knowl-
edge and awareness about ADR reporting (P = 0.003).
There also was a significant difference in the mean total
score of knowledge about pharmacovigilance according
to which university the student attended. This finding may
be explained by the differences and diversity in the cur-
ricula of the faculties and schools of pharmacy in the
Malaysian universities or by students having been exposed
to the practice of ADR reporting in the hospitals where they
were trained. These weaknesses can be addressed by in-
tensive training and workshops on pharmacovigilance and

the structure of the ADR reporting system in this coun-
try.>>* Knowledge, skills, and positive perceptions re-
garding pharmacovigilance and ADR reporting activities
can be cultivated during undergraduate education and ser-
vice training. This study shows that universities provide
inadequate information about pharmacovigilance and
ADR reporting in their undergraduate curricula, suggesting
that a customized and comprehensive curriculum related to
pharmacovigilance should be designed and implemented
in pharmacy faculties and schools.

Beliefs regarding pharmacovigilance and ADR
reporting activities in Malaysia were explored by asking
pharmacy students to respond to 5 statements using a
5-point Likert scale. The majority of the pharmacy stu-
dents agreed with the statement that pharmacovigilance
should be included as a core topic in pharmacy education.
This indicated their positive perception of the importance
of pharmacovigilance. This statement was significantly
associated with the variable of whether the student had
previously taken a pharmacovigilance course. This find-
ing is similar to that of previous reports involving health-
care professionals.''~®

Whether the students had taken a course related to
pharmacovigilance was significantly associated with the
belief that the pharmacovigilance topic was not well cov-
ered in the schools’ curricula. More than half of the stu-
dents indicated that they had attended pharmacovigilance
courses previously, reflecting a possible lack of unifor-
mity and comprehensiveness in the curricula related to the
teaching of pharmacovigilance in the faculties of phar-
macy throughout Malaysia. Strategic plans in cooperation
with other relevant authorities are needed to address this
issue and improve the basic knowledge, which, in turn,
will promote a culture of ADR reporting among future
pharmacy practitioners.

More than half of the students agreed with the state-
ment regarding whether pharmacy students are capable of
reporting ADRs during their clerkships. This statement
was significantly associated with the university attended
(P < 0.001). The difference in these responses might be
attributable to differences in the universities’ curricula
with respect to teaching pharmacovigilance. The findings
indicating a positive attitude of pharmacy students toward
ADR reporting are similar to the results reported for
healthcare professionals in previous studies.*>**¢

The vast majority of students (87%) agreed that there
is a need to teach and provide pharmacy students with
information on pharmacovigilance and how to report
ADRs. Meeting this need will require pharmacy faculties
and schools to provide education and training programs
on ADR reporting to prepare pharmacy students for per-
forming their responsibilities as healthcare providers.
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Pharmacists who receive more education and training on
ADR reporting are more likely to report ADRs.” Almost
all of the students (90.4%) agreed that the pharmacist
is one of the most important healthcare professionals
to report ADRs. These findings are similar to results for
healthcare professionals in other studies.”**’>° The ma-
jority of students (80%) believed that serious and unex-
pected ADRs, including those that are neither fatal nor life
threatening, must be reported. These study findings are
consistent with Malaysian guidelines for reporting ADRs.”!
The responses to this statement were significantly associ-
ated with gender (P < 0.001) and are consistent with the
results of previous studies involving pharmacists and other
healthcare professionals.'!

The number of students who participated in this study
was relatively small considering the number of students
currently enrolled in Malaysian faculties and schools.
Therefore, these results may not necessarily be extrapo-
lated to all pharmacy students.

CONCLUSION

This first national survey on pharmacovigilance ac-
tivities and ADR reporting among pharmacy students in
Malaysia suggests that pharmacy students in this country
may lack in-depth understanding of the facts about ADR
reporting and may need more information on the national
pharmacovigilance system and the ADR reporting pro-
cess. Pharmacy students’ education should include topics
related to the methods of detecting, preventing, and report-
ing ADRs to enable pharmacists to play a vital role in the
prevention and reporting of ADRs through their interac-
tions with both prescribers and patients.

ACKNOWLEDGMENT

The authors acknowledge and thank, Ms. Faridah
Hanim Islahudin, Faculty of Pharmacy, Universiti Kebang-
saan Malaysia for her help in conducting this study.

REFERENCES

1. Lazarou J, Pomeranz BH, Corey PN. Incidence of adverse drug
reactions in hospitalized patients: a meta-analysis of prospective
studies. JAMA. 1998;279(15):1200-1205.

2. Pirmohamed M, James S, Meakin S, et al. Adverse drug reactions
as cause of admission to hospital: prospective analysis of 18 820
patients. Br Med J. 2004;329(7456):15.

3. Hepler C, Strand L. Opportunities and responsibilities in
pharmaceutical care. Am J Hosp Pharm. 1990;47(3):533-543.

4. Kane S, Weber R, Dasta J. The impact of critical care pharmacists
on enhancing patient outcomes. Intens Care Med. 2003;29(5):691-
698.

5. Sears E, Generali J. Adverse drug reaction and medication error
reporting by pharmacy students. Ann Pharmacotherapy.
2005;39(3):452-459.

6. Van Grootheest A, De Jong-van den Berg L. The role of hospital
and community pharmacists in pharmacovigilance. Res Soc Adm
Pharm. 2005;1(1):126-133.

7. Thompson A, Osgood T, Ragucci K. Patient care interventions by
pharmacy students in the intensive care unit. Am J Health-Syst
Pharm. 2007;64(17):1788.

8. Hassali M, Kong D, Stewart K. Knowledge and perceptions of
recent pharmacy graduates about generic medicines. Pharm Educ.
2007;7(1):89.

9. Changhai S, Hui J, Yixin S. Hospital pharmacists’ knowledge and
opinions regarding adverse drug reaction reporting in Northern
China. Pharmacoepidemiol Drug Saf. 2010;19(3):217-222.

10. Kaboli P, Hoth A, McClimon B, Schnipper J. Clinical
pharmacists and inpatient medical care: a systematic review. Archiv
Intern Med. 2006;166(9):955.

11. Van Grootheest A, Mes K, De Jong-van den Berg L. Attitudes of
community pharmacists in the Netherlands towards adverse drug
reaction reporting. Int J Pharm Pract. 2002;10:267-272.

12. Birdwell S, Sullivan DL, Grauer DW. Cable G. Pharmacy
students’ knowledge of medication-error reporting. Am J Health-Syst
Pharm. 2003;60(10):1054-1055.

13. Aziz Z, Siang TC, Badarudin NS. Reporting of adverse drug
reactions: predictors of under-reporting in Malaysia.
Pharmacoepidemiol Drug Saf. 2006;16(2):223-228.

14. Elkalmi RM, Hassali MA, Ibrahim MI, Shafie AA. A qualitative
study evaluating perception of community pharmacist towards ADRs
reporting in northern Malaysia. Drug Saf. 2009;32(10):878.

15. Ali S, Harun H. Knowledge and attitudes of adverse drug
reactions (ADRs) reporting among community pharmacists in
Selangor, Malaysia. Pharm World Sci. 9 May 2009 2009;31:496.
16. Vallano A, Cereza G, Pedros C, et al. Obstacles and solutions for
spontaneous reporting of adverse drug reactions in the hospital. Br J
Clin Pharmacol. 2005;60(6):653.

17. Backstrom M, Mjorndal T, Dahlqvist R. Under-reporting of
serious adverse drug reactions in Sweden. Pharmacoepidemiol Drug
Saf. 2004;13(7):483-487.

18. Sullivan K, Spooner LM. Adverse Drug Reaction reporting by
pharmacy students in a teaching hospital. Am J Health-Syst Pharm.
2008;65(12):1177-1179.

19. Belton K, Lewis S, Payne S, Rawlins M, Wood S. Attitudinal
survey of adverse drug reaction reporting by medical practitioners in
the United Kingdom. Br J Clin Pharmacol. 1995;39(3):223.

20. Green C, David R. Mottram, Raval D, Proudlove CR. Community
pharmacists’ attitude to adverse drug reaction reporting. Int J Pharm
Pract. 1999;7:92-99.

21. Sweis D, Wong ICK. A survey on factors that could affect adverse
drug reaction reporting according to hospital pharmacists in Great
Britain. Drug Saf. 2000;23(2):165-172.

22. Green C, David R. Mottram, Philip H. Rowe, Pirmohamed M.
Attitudes and knowledge of hospital pharmacists to adverse drug
reaction reporting. Br J Clin Pharmacol. 2001;51(1):81-86.

23. Belton K. The European Pharmacovigilance Research Group.
Attitude survey of adverse drug-reaction reporting by health care
professionals across the European Union. Eur J Clin Pharmacol.
1997,52(6):423-427.

24. DeVellis R. Scale Development: Theory and Applications.
Newbury Park, Claifornia: Sage Publications, Inc; 2003.

25. Lay YF, Hoon KC. Introduction to Computer Data Analysis with
SPSS 16.0 for Windows. Selangor: Venton Publishing (M) Sdn.Bhd.;
2009.

26. Hinton P. Statistics Explained. New York Routledge; 2004.



American Journal of Pharmaceutical Education 2011; 75 (5) Article 96.

27. Pallant J. SPSS Survival Manual. Open University Press; 2005.
28. Field A. Discovering Statistics Using SPSS. London: Sage
Publications Ltd; 2009.

29. Cosentino M, Leoni O, Banfi F, Lecchini S, Frigo G. Attitudes to
adverse drug reaction reporting by medical practitioners in a Northern
Italian district. Pharmacol Res. 1997;35(2):85-88.

30. Rosebraugh C, Tsong Y, Zhou F, et al. Improving the quality of
adverse drug reaction reporting by 4th-year medical

students. Pharmacoepidemiol Drug Saf. 2003;12(2):97-101.

31. Fincham J. Response rates and responsiveness for surveys,
standards, and the Journal. Am J Pharm Educ. 2008;72(2):Article 43.
32. Dillman D. Mail and Internet Surveys: The Tailored Design
Method. John Wiley & Sons Inc; 2007.

33. Lydeard S. Commentary: avoid surveys masquerading as
research. Br Med J. September 21, 1996. 1996;313(7059):733-734.
34. Hartge P. Raising response rates: getting to yes. Epidemiology.
1999;10(2):105-107.

35. Lopez-Gonzalez E, Herdeiro M, Figueiras A. Determinants of
under-reporting of adverse drug reactions: a systematic review. Drug
Saf. 2009;32(1):19-31.

36. Elnour A, Ahmed A, Yousif M, Shehab A. Awareness and
reporting of adverse drug reactions among health care professionals
in Sudan. Jt Comm J Qual Patient Saf. 2009;35(6):324-329.

37. Herdeiro M, Figueiras A, Polonia J, Gestal-Otero J. Physicians’
attitudes and adverse drug reaction reporting: a case-control study in
Portugal. Drug Saf- 2005;28(9):825-833.

38. Granas A, Buajordet M, Stenberg-Nilsen H, Harg P, Horn A.
Pharmacists’ attitudes towards the reporting of suspected adverse
drug reactions in Norway. Pharmacoepidemiol Drug Saf-
2007;16(4):429-434.

39. Li Q, Zhang SM, Chen HT, et al. Awareness and attitudes of
healthcare professionals in Wuhan, China to the reporting of adverse
drug reactions. Chin Med J (Engl). 2004;117(6):856-861.

40. Rehan H, Vasudev K, Tripathi C. Adverse drug reaction
monitoring: knowledge, attitude and practices of medical students
and prescribers. Natl Med J India. 2002;15(1):24.

41. Irujo M, Beitia G, Bes-Rastrollo M, Figueiras A, Hernandez-Diaz
S, Lasheras B. Factors that influence under-reporting of suspected
adverse drug reactions among community pharmacists in a Spanish
region. Drug Saf. 2007;30(11):1073-1082.

42. Figueiras A, Tato F. Fontaias J, Gestal-Otero J. Influence of
physicians’ attitudes on reporting adverse drug events: a case-control
study. Med Care. 1999;37(8):809-814.

43. Hasford J, Goettler M, Munter KH, Miiller-Oerlinghausen B.
Physicians’ knowledge and attitudes regarding the spontaneous
reporting system for adverse drug reactions. J Clin Epidemiol.
2002;55(9):945-950.

44. Generali J, Danish M, Rosenbaum S. Knowledge of and attitudes
about adverse drug reaction reporting among Rhode Island
pharmacists. Ann Pharmacother. 1995;29(4):365.

45. Bawazir S. Attitude of community pharmacists in Saudi Arabia
towards adverse drug reaction reporting. Saudi Pharm J.
2006;14(1):75-83.

46. Oshikoya K, Awobusuyi J. Perceptions of doctors to adverse drug
reaction reporting in a teaching hospital in Lagos, Nigeria. BMC Clin
Pharmacol. 2009;9(1):14.

47. Griffin J. Survey of the spontaneous adverse drug reaction
reporting schemes in fifteen countries. Br J Clin Pharmacol.
1986;22(Suppl 1):83S.

48. Roberts P, Wolfson D, Booth T. The role of pharmacists in
adverse drug reaction reporting. Drug Saf. 1994;11(1):7-11.

49. Van Grootheest A, van Puijenbroek E, de Jong-van den Berg L.
Contribution of pharmacists to the reporting of adverse drug
reactions. Pharmacoepidemiol Drug Saf. 2002;11(3):

205-210.

50. Scarsi K, Fotis M, Noskin G. Pharmacist participation in medical
rounds reduces medication errors. Am J Health-Syst Pharm.
2002;59(21):2089.

51. MADRAC. Malaysian Adverse Drug Reactions Advisory
Committee. Natl Pharm Control Bureau. July 21, 2008. http://
portal.bptk.gov.my/index.cfm?menuid=24&parentid=16. Accessed
May 10, 2011.





