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Abstract

Background: Medication safety and pharmacovigilance (PV) remains as an important discipline worldwide.
However, there is a significant lack of knowledge of PV and adverse drug reaction (ADR) reporting among students
in the healthcare field. Thus, this study is aimed to measure knowledge, attitude, and perceptions and compares it
between healthcare students (i.e., medicine, dentistry, and nursing).

Methods: A cross-sectional study involving 710 undergraduate healthcare students from different universities in
Saudi Arabia was conducted. A validated structured pilot-tested questionnaire was administered to the participants
to assess their knowledge, attitude, and perceptions towards PV and ADRs reporting. Descriptive statistics were
used to describe the study findings. Data were analyzed using SPSS version 21.

Results: Overall, the study found that 60.8 and 40.0% of healthcare students correctly defined PV and ADRs
respectively. Most students showed positive attitudes and perceptions towards PV and ADRs reporting. PV
knowledge, attitude, and perceptions towards PV were significantly higher among pharmacy students as compared
to other healthcare students. Only 39% of healthcare students revealed that they have received any form of PV
education and 49% of them indicated that PV is well covered in their school curriculum. Pharmacy students are
more trained in their schools to report and have performed ADRs reporting in their school as compared to other
healthcare students.

Conclusions: Pharmacy students have better knowledge, attitude, and perception towards PV and ADR reporting
in comparison to other healthcare students. The study clearly describes the need for integrating pharmacovigilance
education in Saudi healthcare schools’ curriculums to prepare them for real-world practices and workplaces.
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Background
Medication safety and pharmacovigilance remains an
important subject and discipline worldwide. The World
Health Organization (WHO) defines pharmacovigilance
(PV) as “the science and activities relating to the detec-
tion, assessment, understanding and prevention of ad-
verse effects or any other drug-related problem” [1].
Worldwide, around 137 countries were part of the
WHO PV Programme [2]. The Saudi Food and Drug
Authority (SFDA) established a pharmacovigilance sys-
tem that functions under the National Pharmacovigi-
lance and Drug Safety Center to monitor drug safety in
the Saudi market. Nowadays, the NPC conducts numer-
ous pharmacovigilance activities, for instance, Adverse
Drug Events (ADE) evaluation, vaccine safety evaluation,
signal detection, assessment of periodic safety update re-
ports, risk assessment and analysis.
One of the major challenges that pharmacovigilance

programs face worldwide is underreporting [3]. Saudi
Arabia together with other ten Middle Eastern countries
only contributed 0.6% to the global safety database
reporting (i.e., the WHO’s Vigibase) [4]. This fact indi-
cates that ADRs (adverse drug reactions) underreporting
is a major concern in Saudi Arabia. Underreporting of
ADRs could be attributed to the knowledge deficit [4],
lack of training or education that health care providers
have regarding PV and the safety of medications [5, 6].
The lack of knowledge of PV and ADRs reporting

among HCPs is most likely due to the unavailability of
PV as a subject of study in healthcare schools (i.e. medi-
cine, pharmacy, dentistry, nursing, etc.) [7–10]. In fact, a
systematic review of 27 studies investigated the PV and
ADR-reporting competencies of healthcare students.
This review found a lack of knowledge on how to report.
Also, students felt inadequately qualified to report ADRs
or to perform PV [11]. Further, there is some evidence
that supports a variation in knowledge of PV among
healthcare students; pharmacy students had a signifi-
cantly higher knowledge of PV compared to students
from other healthcare schools [12, 13].
The above-mentioned evidence indicates that there is

a significant lack of knowledge of pharmacovigilance
among students in the healthcare field and this know-
ledge may vary by the healthcare field. Also, there are
many published studies in this area, most of the pub-
lished studies did not compare healthcare students that
need to be educated about pharmacovigilance and ADR
reporting as the will encounter in their practice and all
need to report the ADRs. The findings of this study can
help in identifying educational gap among healthcare
students which is essential for the design of educational
program which can untimely help in promoting the PV
environment and safe practices among future healthcare
professionals. Therefore, the objective of this study was

to estimate and compared the knowledge, attitude, and
perceptions of pharmacovigilance among students from
different healthcare colleges in Saudi Arabia.

Methods
Study design and sample
This is a questionnaire based cross-sectional study that
was conducted by administrating the questionnaire to
actively enrolled healthcare students (i.e. medicine, phar-
macy, nursing, and dentistry) in Saudi Arabia which has
around 23 government colleges and seven private col-
leges [14]. The study protocol was approved by the
Research Center of Medical College of King Saud Uni-
versity and its Ethical Committee (No. E-19-4004).

Questionnaire development
The questionnaire was constructed after an extensive re-
view of the literature to identify existing instruments
[15–17]. An initial draft of the questionnaire was made
and was comprised of 1) Demographics, 2) PV and
ADRs knowledge, attitude, reporting perception, and 3)
PV and ADRs actual practice in healthcare colleges
(Additional file 1).

Validation of the questionnaire
A group of investigators (n = 5) reviewed the survey and
the instruments for the relevance, content, clarity, and
ease of understanding of the questions. The observations
and comments of the researchers were taken into ac-
count. Items included in the questionnaire cover all the
aspects of knowledge, attitude and perception being
measured, and each item was linked to the objectives of
this study as well. Thus, it indicates content and face
validity.
The survey was pilot-tested among a purposive sample

of healthcare students of diverse healthcare schools (n =
22) to evaluate the appropriateness of the questions to
the target sample. The responses from these participants
were not included in the final analysis. The internal
consistency “reliability” of the items was estimated using
Cronbach’s alpha coefficient. The internal consistency of
the questionnaire items was good (Cronbach’s alpha was
0.6 for knowledge, 0.9 for attitude, and 0.7 for percep-
tion). Item analysis was conducted for the knowledge
items using item Difficulty and Discrimination. The dif-
ficulty of an item is the proportion of the persons who
answer a test item correctly, with a higher score indicat-
ing a lower difficulty. The items demonstrated low to
medium difficulty (0.02–0.86). Also, the items demon-
strated a higher discrimination index (0.1–0.5) which in-
dicates good quality of the items.

Alwhaibi et al. BMC Medical Education          (2020) 20:210 Page 2 of 7



Data collection
The survey then was distributed online via Google forms
and the link was sent via email and social media explain-
ing the purpose of the study. Each eligible participant
was asked to complete an informed consent form that
explained the purpose of the study and their right to
withdraw from the study at any time before proceeding
to complete an anonymous online survey. The survey re-
sponse rate was 65%. Non-responders include those who
did not reply to the online survey, those who clicked on
the link but did not respond and those who did not
complete the survey.

Measures
Dependent variables
The dependent variables of this study were the PV and
ADRs knowledge, attitude, reporting perception, and ac-
tual practice in healthcare colleges. Knowledge about
pharmacovigilance and ADR reporting was measured by
asking students to select the correct answer for 11 ques-
tions. A score of 1 was given for each correct answer
and 0 for the wrong answer. The maximum score ob-
tainable was 11 and the minimum was 0. Perceptions of
students toward pharmacovigilance activities and ADR
reporting were measured by asking students to select an
answer to three questions. The maximum score obtain-
able was three and the minimum was 0. The attitude of
students toward pharmacovigilance and ADR reporting
was measured using a 5-point Likert-scale (1 = strongly
agree to 5 = strongly disagree). The maximum score ob-
tainable was 20 and the minimum was 4. Lower scores
indicate a positive attitude towards PV and ADR
reporting.

Independent variables
Independent variables comprised of participants’ demo-
graphics such as age, gender, year of study (4th, 5th, 6th,
and intern), and type of college (private, governmental).

Statistical analyses
Descriptive statistics were used to describe the study
findings. Mean ± standard deviation (SD) and frequency
(%) were used to describe continuous and categorical
variables. Chi-square tests were used to conduct bivari-
ate analyses on categorical and continuous variables. A
p-value of less than 0.05 was considered statistically sig-
nificant. All statistical analyses were carried out using
SPSS software version 21.0.

Results
Demographic information
The total number of healthcare students who partici-
pated was 710; around 40% (n = 282) were pharmacy
students, 29% (n = 208) medical students, 17% (n = 123)

dentistry students, and 14% (n = 97) nurse students.
Around 41% were in the 4th year, 18% in the 5th year,
and 14% in the 6th year while 27% were in the intern-
ship year. The majority were female students (65%). The
summary of the demographic information is presented
in Table 1.

Knowledge about Pharmacovigilance and ADRs reporting
The study found that 60.8 and 40.0% of healthcare
students correctly defined PV and ADRs respectively.
Moreover, PV knowledge was higher among pharmacy
students as compared to other healthcare students (i.e.,
medicine, dentistry, and nursing). For example, a signifi-
cantly higher percentage of pharmacy students correctly
defined pharmacovigilance knowledge and ADRs as com-
pared to other healthcare students (P-value< 0.0001). Be-
sides, a significantly higher percentage of pharmacy
students correctly identified the governmental monitoring
agency and vigilance system in Saudi Arabia as compared
to other healthcare students (P-value< 0.0001). Additional
details about the PV knowledge comparison between
healthcare students are shown in Table 2.

Attitude towards Pharmacovigilance and ADRs reporting
Attitudes of healthcare students were mostly positive;
95.1 and 94.1% agreed that reporting adverse drug reac-
tion makes a significant contribution to the reporting
system and patient safety respectively. Around 87.9% of
students agreed that reporting adverse drug reactions
should be made compulsory for all health care
professionals.
Positive attitude towards PV was significantly higher

among pharmacy students as compared to other health-
care students (Table 3). For example, 35.2% of pharmacy

Table 1 Description of the study sample

Total Medicine Pharmacy Dentistry Nursing

N (%) N(%) N(%) N(%) N(%)

Total 710 (100) 208 (29.3) 282 (39.7) 123 (17.3) 97 (13.7)

Gender

Male 246 (38.6) 98 (13.8) 74 (10.4) 41 (5.8) 33 (4.6)

Female 464 (65.4) 110 (15.5) 208 (29.3) 82 (11.5) 64 (9.0)

Year of Study

4th year 291 (41.0) 79 (11.1) 108 (15.2) 49 (6.9) 55 (7.7)

5th year 125 (17.6) 38 (5.4) 59 (8.3) 28 (3.9) 0 (0.0)

6th year 102 (14.4) 59 (8.3) 0 (0.0) 32 (4.5) 0 (0.0)

Intern 192 (27.0) 32 (4.5) 115 (16.2) 14 (2.0) 42 (5.9)

Type of College

Private 80 (11.3) 26 (3.7) 23 (3.2) 21 (3.0) 10 (1.4)

Governmental 630 (88.7) 182 (25.6) 259 (36.5) 102 (14.4) 87 (12.3)

Note: Study sample comprised of 710 healthcare students; 282 pharmacy
students, 208 medical students, 123 dentistry students, and 97 nurse students
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students agreed that ADRs reporting is their responsibil-
ity as compared to 23.4% for medicine, 15.8% for dentis-
try, and 10.8% for nursing students. Moreover, 39.4% of
pharmacy students agreed that ADR reporting should be
made compulsory for all healthcare professionals as
compared to 25.2% for medicine, 16.1% for dentistry,
and 11.0% for nursing students.

Perception of Pharmacovigilance and ADRs reporting
The study found that less than 50% of healthcare stu-
dents perceive that they are adequately prepared to re-
port ADRs. Around 90% of students believed that PV
and ADR reporting system education is needed in their
schools, and 85% showed a willingness to participate in
such education. Table 4 shows that a significantly higher
percentage of pharmacy students have better perceptions
regarding the need for PV education and willingness to
participate in PV education.

Current PV and ADRs practice
Only 39% of healthcare students revealed that they have
received any form of PV education and 49% indicated

that PV is well covered in their school curriculum
(Table 5). Besides, only 41% of participants indicated
that students in their college trained to report ADR, and
56% indicated that students can perform ADRs reporting
during their clerkship. Pharmacy students are more
trained in their schools to report and have performed
ADRs reporting in their school as compared to other
healthcare students.

Discussion
This study was conducted to evaluate and compare
knowledge, attitude and perceptions between healthcare
students in their fourth, fifth, sixth and internship years
in Saudi Arabia, were during these years most students
receive training and education about PV and ADRs. In
this study, around two-thirds of healthcare students
know about PV and ADRs. Attitudes of healthcare stu-
dents were mostly positive towards the importance of
reporting adverse drug reactions to make a significant
contribution to the reporting system and that reporting
ADRs should be made compulsory for all health care
professionals. The majority of healthcare students

Table 2 Healthcare Students’ knowledge of Pharmacovigilance and ADR reporting

Q. No % Correct Answers

Total Medicine Pharmacy Dentistry Nursing P-value

1 Definition of PV? 60.8 16.9 26.9 10.3 6.8 0.008

2 The functions of PV? 65.2 18.6 30.0 10.4 6.2 < 0.0001

3 Definition of ADR? 40.0 12.5 13.7 6.9 6.9 0.032

4 ADRs classified based on 70.6 21.7 29.4 13.1 6.3 < 0.0001

5 The scale used to assess the cause of ADRs named 35.8 12.1 13.9 5.1 4.6 0.154

6 Hypersensitivity reactions are … … to ADRs 80.1 23.0 32.8 13.5 10.8 0.598

7 The governmental monitoring agency for ADRs in Saudi Arabia is 63.4 17.0 28.5 11.1 6.8 < 0.0001

8 Saudi Arabia Vigilance system 73.0 18.2 33.4 13.2 8.2 < 0.0001

9 Which type of ADRs should be reported? 78.7 21.4 33.3 14.8 10.3 0.03

10 ADRs that should be reported are related to 69.9 20.7 30.1 12.4 6.6 < 0.0001

11 Before reporting ADR, conformation that ADR is related to a particular drug is 88.3 26.8 35.4 14.8 11.4 0.158

Note: Study sample comprised of 710 healthcare students; 282 pharmacy students, 208 medical students, 123 dentistry students, and 97 nurse students
The percentages of responses indicating agreement and strong agreement were combined. P-value derived from the chi-square test
Abbreviations: ADR Adverse drug reaction, PV Pharmacovigilance

Table 3 Healthcare Students’ Attitudes Toward Pharmacovigilance and ADR reporting

Q. No % Agreed P-value

Total Medicine Pharmacy Dentistry Nursing

1 Reporting ADR make a significant contribution to reporting system 95.1 26.9 38.0 17.2 13.0 < 0.0001

2 Reporting ADR make a significant contribution to patient safety 94.1 27.7 37.4 17.0 11.8 < 0.0001

3 Reporting ADR is a responsibility of me 85.2 23.4 35.2 15.8 10.8 < 0.0001

4 Reporting ADR should be made compulsory for all healthcare professionals 87.9 25.2 39.4 16.1 11.0 < 0.0001

Note: Study sample comprised of 710 healthcare students; 282 pharmacy students, 208 medical students, 123 dentistry students, and 97 nurse students
The percentages of responses indicating agreement and strong agreement were combined. P-value derived from the chi-square test
Abbreviation: ADR Adverse drug reaction
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believed that PV and ADR reporting system education is
needed in their schools.
Pharmacy students were found to have better know-

ledge, attitude and perceptions regarding pharmacovigi-
lance and ADR reporting in comparison to medical,
dentistry and nursing students, a noteworthy finding of
this study. This finding is somehow expected, pharmacy
students in this study reported more training in their
schools to report and have performed ADRs reporting
and have more exposure to the topic of pharmacovigi-
lance and ADR reporting in their education as compared
to other healthcare students. This finding is consistent
with two published studies comparing pharmacy and
medicine students. Sivadasan et al. conducted a study
among pre-final and final year medicine and pharmacy
students in Malaysia. The authors found that pharmacy
students have better knowledge, awareness and under-
standing towards PV and ADR reporting compared to
medical students [12]. The second study compared PV
knowledge among final-year pharmacy and medical stu-
dents in Pakistan. The study reported that pharmacy
students exhibited more knowledge and positive atti-
tudes regarding their ability to handle and report ADRs
than medical students [13]. In our study, more medicine
and pharmacy students felt adequately prepared to re-
port ADR in their future practice than the reported find-
ings by Sivadasan S et al. [12]. Perception and attitudes
regarding the capability to report ADRs were signifi-
cantly more positive in pharmacy students compared to
medical students and this finding corresponds to other
study conducted by Umair K et al. in Pakistan [13].

It is noteworthy to mention that only pharmacy stu-
dents have more knowledge that SFDA is the govern-
mental monitoring agency for ADRs in Saudi Arabia and
the Saudi Vigilance System. This is an important con-
cept that needs to be acknowledged by healthcare stu-
dents in order to know how and where to report an
ADR. The study findings showed that only one-third of
pharmacy students knew that SFDA is the governmental
monitoring agency for adverse drug reactions in Saudi
Arabia which is lower than the rate reported by Alkayyal
N et al. [18]. The present study revealed that about one-
third of pharmacy students reported that the topic of PV
is well covered in their curriculum, which is lower
(55.6%) than the study done by Rajiah et al., among
pharmacy students in Kuala Lumpur [19]. These findings
from the present study show that the students have in-
adequate knowledge about Pharmacovigilance and it
should be part of their college curriculum.

Practice implications
Many practice implications emanate from the study
findings. Given the significance of PV and ADR report-
ing in understanding and preventing drug-related prob-
lems, more training in the field of PV and ADRs is
needed. It has been documented that lecture-based
workshops regarding PV and ADRs reporting can im-
prove the knowledge, attitude and practice of healthcare
students [20]. Students should be familiarized with the
ADR reporting and the ways for determining the causal-
ity and the severity of ADRs. Therefore, there is a need
for integrating pharmacovigilance and adverse drug

Table 4 Healthcare Students’ Perception of PV and ADR Practice

Q. No Correct Answers (%)

Total Medicine Pharmacy Dentistry Nursing P-value

1 Do you feel you are adequately prepared to report ADR in your
future practice?

42.7 7.9 21.1 5.1 8.6 < 0.0001

2 Do you believe that all medical students’ need education about
PV and ADR reporting system?

89.6 25.4 36.8 15.9 11.5 0.045

3 If you offered an opportunity to undertake education in PV and
ADR reporting system, would you be willing to participate?

85.1 23.7 36.1 15.4 10.0 < 0.0001

Note: Study sample comprised of 710 healthcare students; 282 pharmacy students, 208 medical students, 123 dentistry students, and 97 nurse students
The percentages of responses indicating correct answers to the perception questions. P-value derived from the chi-square test
Abbreviations: ADR Adverse drug reaction, PV Pharmacovigilance

Table 5 Healthcare Students’ Current PV and ADR Practice

Q. No Correct Answers (%)

Total Medicine Pharmacy Dentistry Nursing P-value

1 Pharmacovigilance is well covered in your college curriculum 49.0 9.0 23.8 6.8 9.4 < 0.0001

2 Students in your college trained on how to report ADR 41.0 5.8 22.3 5.2 7.7 < 0.0001

3 Students in your college can perform ADR reporting during their clerkship 56.1 10.3 28.6 8.2 9.0 < 0.0001

4 Have you received some form of PV education previously? 39.4 7.6 19.9 5.9 6.1 < 0.0001

Note: Study sample comprised of 710 healthcare students; 282 pharmacy students, 208 medical students, 123 dentistry students, and 97 nurse students
The percentages of responses indicating correct answers to the perception questions. P-value derived from the chi-square test
Abbreviations: ADR Adverse drug reaction, PV Pharmacovigilance
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reaction reporting in the curriculum of healthcare
schools. The World Health Organization (WHO) and
the International Society of Pharmacovigilance (ISoP)
(WHO-ISoP group) had generated core elements of a
comprehensive PV curriculum to guide the PV integra-
tion into the healthcare schools’ curriculums [21]. These
core elements should be integrated into the curriculum
of healthcare students to improve their knowledge about
PV.

Strengths and limitations
This study provides a knowledge base on current know-
ledge, attitude, and perceptions towards pharmacovigi-
lance and adverse drug reaction of healthcare students
in Saudi Arabia. Moreover, a large sample size was col-
lected to provide precise findings. Besides, this study in-
vestigated an important research question that can lead
to improving the current pharmacovigilance education
among healthcare students. Of course, any study is
bound to have some limitations. First, the study partici-
pants consisted mostly of pharmacy and medicine stu-
dents, meaning that our pool of participants was not
much diverse academically speaking, which may reflect
in the results. Second, the study is self-reported; there-
fore, we cannot eliminate recall bias. Also, we have not
conducted a regression analysis, therefore, we did not
control for confounding variables which is a major
threat to the validity of inferences. Besides, the result of
this study may not be generalizable to all healthcare
school students in Saudi Arabia.

Conclusions
The findings showed that pharmacy students have better
knowledge and positive attitude and perception towards
PV and ADRs reporting as compared to other healthcare
students. Therefore, the study clearly describes the great
need for integrating pharmacovigilance education in
Saudi healthcare schools’ curriculums to prepare them
for real-world practices and workplaces.
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1186/s12909-020-02116-2.
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