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tionnaire. Six questions were removed from the 
PVKT after item analyses. After excluding these 
items, the calculated ordinal alpha of the final 
version of the PVKT, which included 14 items, 
was good (αord = 0.83), as were other statistical 
indicators. PVAQ reliability testing also revealed 
great performance of this questionnaire-calcu-
lated ordinal alpha for two PVAQ subscales was 
excellent (αord = 0.91, for both scales).

CONCLUSIONS: This questionnaire has favor-
able validity and reliability in assessing health-
care sciences students’ knowledge and attitudes 
toward pharmacovigilance and ADRs reporting.

Key Words: 
Pharmacovigilance, Adverse drug reactions report-

ing, Healthcare sciences students, Knowledge and at-
titudes, Questionnaire.

Introduction

There is no drug that can be declared com-
pletely safe1,2. The application of any medicine 
carries the potential risk of adverse drug reac-
tions (ADRs) – all those effects that may occur 
during the therapeutic application of any phar-
maceutical formulation, but do not have a ther-
apeutic purpose. Drug safety is now one of the 

Abstract. – OBJECTIVE: Pharmacovigilance 
education and reporting of adverse drug reac-
tions (ADRs) are important competencies that 
healthcare sciences students should develop 
before completing their studies and entering 
clinical practice. Since students frequently lack 
adequate knowledge in this area and fail to rec-
ognize the importance of ADRs monitoring and 
reporting, the aim of this study was to develop 
and validate a unique and reliable instrument for 
assessing health sciences students’ knowledge 
and attitudes toward pharmacovigilance and 
ADRs reporting.

SUBJECTS AND METHODS: A cross-sectional 
observational study was conducted from Febru-
ary to July 2021 to examine students’ knowledge 
and attitudes toward pharmacovigilance activi-
ties. Students of medicine, dentistry, pharma-
cy, and nursing science of three faculties in the 
Autonomous Province of Vojvodina, Serbia were 
examined. A total of 211 of them completed the 
specially designed, three-section questionnaire 
(Demographic data section, Pharmacovigilance 
Knowledge test, PVKT, and Pharmacovigilance 
Attitude Questionnaire, PVAQ). The question-
naire was posted on the Google Forms platform, 
and the link was distributed to respondents via 
the official websites and social networks of all 
three faculties. 

RESULTS: Findings demonstrated good psy-
chometric properties and reliability of the ques-
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most important public health issues worldwide. 
At any given time, nearly one-fifth of the world’s 
adult population uses one or more drugs3. ADRs 
are the immediate cause of approximately 5% of 
hospitalizations, one of the top ten leading causes 
of death, and a significant contributor to addition-
al healthcare costs globally. Considering this, an 
effective local and global pharmacovigilance sys-
tem is a necessary precondition for safer use of 
drugs and medical devices in a modern integrated 
health care system4-8. The World Health Organi-
zation (WHO) defines pharmacovigilance (PV) as 
“the science and activities related to the detection, 
assessment, understanding, and prevention of ad-
verse effects or any other drug-related problem”9. 
By making ADR information available to public, 
pharmacovigilance activities also achieve their 
most important goal of protecting and improving 
public health2,5. 

All healthcare professionals involved in the 
prescription, preparation, administration, or dis-
tribution of drugs within primary, secondary, or 
tertiary health care services (physicians, dentists, 
nurses, and pharmacists, in particular) have an 
ethical, professional, and legally mandated obli-
gation to report adverse drug reactions. Even so, 
under-reporting of ADRs by healthcare profes-
sionals is a worldwide problem10,11. According to 
recent research, healthcare practitioners in many 
countries around the world are inconsistent in re-
porting observed ADRs, which may explain why 
some countries are still unable to meet the WHO 
criterion for an effective pharmacovigilance sys-
tem12-14. Despite the fact that healthcare providers 
have the greatest opportunity for early detection, 
identification, and reporting of ADRs, studies15-17 
show that healthcare professionals’ attitudes to-
ward ADRs reporting are influenced by a variety 
of factors. These include a lack of understanding 
of the importance of pharmacovigilance and how 
to report ADRs, being preoccupied with daily pro-
fessional activities, burdensome administrative 
procedures, failing to inform patients about the 
possibility of spontaneous reporting of ADRs and 
instructions on how to do so, and focusing solely 
on ADRs registered during hospitalization. Some 
personal factors, such as feeling uncomfortable 
and/or afraid of being accused of reporting ADRs 
that could have been avoided, feelings of shame 
and/or guilt as a result of the professional mistake, 
and a lack of motivation for this type of profes-
sional activity, can all contribute to ADRs un-
der-reporting. In an effort to improve the efficien-
cy of global pharmacovigilance, many authors18-21 

nowadays emphasize the importance of acquiring 
the necessary knowledge and developing positive 
attitudes toward ADRs reporting while studying 
medicine, dentistry, nursing science, pharmacy 
and other related sciences. Pharmacovigilance 
education and ADRs reporting are important 
competencies that health science students should 
develop before finishing their studies and enter-
ing clinical practice. However, previous findings 
indicate that students frequently lack adequate 
knowledge in this area and fail to recognize the 
significance of post-marketing ADRs monitoring 
and reporting. Considering this, the aim of this 
study was to create and validate a universal and 
reliable instrument for assessing health sciences 
students’ knowledge and attitudes toward phar-
macovigilance and ADRs reporting.

Subjects and Methods

Study Settings 
From February to July 2021, a cross-sectional 

observational study was conducted to examine 
the knowledge and attitudes toward pharmacovig-
ilance activities among students of medicine, 
dentistry, pharmacy, and nursing science in the 
Autonomous Province of Vojvodina, Serbia. Stu-
dents from three higher education medical insti-
tutions in this province participated in the study: 
the Faculty of Medicine, University of Novi Sad, 
Serbia (integrated studies of medicine, dentistry 
and pharmacy, first degree academic and voca-
tional studies of nursing science), the Faculty of 
Pharmacy Novi Sad (integrated studies of phar-
macy and vocational studies of nursing science), 
and the Faculty of Dentistry Pančevo (integrated 
studies of dentistry), the latter two within the Uni-
versity of Business Academy Novi Sad, Serbia. 
The Ministry of Education, Science, and Techno-
logical Development of the Republic of Serbia has 
accredited all three faculties for study programs 
in the field of health sciences. 

Study Participants
The study sample consisted of students from 

accredited study programs of the above-men-
tioned higher education institutions in Vojvodina. 
Those faculties educate four profiles of health-
care professionals who are directly or indirectly 
involved in the application of drugs and medical 
devices in professional practice (Medicine, Den-
tistry, Pharmacy, and Nursing). The criterion for 
inclusion in this study was passing at least one 
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of the exams related to students’ knowledge and 
attitudes toward pharmacovigilance. Respon-
dents who did not pass the exam in at least one 
relevant subject, as well as those whose answers 
revealed a discrepancy between the information 
about passing the exam in a specific subject and 
a year of study, were excluded. Depending on the 
study program and faculty, respondents could 
potentially attend at least one of the following 
subjects: general pharmacology, special phar-
macology, pharmacotherapy, pharmacology with 
toxicology, clinical pharmacology, pharmacology 
and toxicology, fundamentals of pharmacothera-
py, clinical pharmacy, neuropharmacology, drug 
interactions and adverse reactions. Based on the 
expected effect of medium size (f = 0.25), the cal-
culated minimum sample size for one-way anal-
ysis of variance with four groups of respondents 
was n = 180. The representation of respondents 
from included faculties and study programs in the 
total sample was proportional to the number of 
students at each included faculty.

Instruments and Data Collection
In consultation with experts in the fields of 

pharmacology, social medicine, and applied sta-
tistics, we developed a structured questionnaire 
for this study based on surveys used in previous 
studies and curricula from the pharmacology 
group of subjects. The questions in the first sec-
tion of the questionnaire referred to respondents’ 
socio-demographic and general information, 
which may be relevant to their acquired knowl-
edge and attitudes toward reporting ADRs. The 
second and third parts of the questionnaire were 
made up of two newly developed instruments, the 
Pharmacovigilance Knowledge Test, PVKT, and 
the Pharmacovigilance Attitudes Questionnaire, 
PVAQ. 

The PVKT refers to necessary pharmacovigi-
lance knowledge, and the original version of the 
questionnaire included 20 multiple-choice ques-
tions on the fundamentals of ADR monitoring, 
identification, and reporting, as well as local and 
global pharmacovigilance legislative. Each ques-
tion had four possible answers, one of which was 
correct. The test was graded binary: 1 (one) point 
for each correct answer, or 0 (zero) for each incor-
rect answer. 

The PVAQ included 20 allegations about re-
spondents’ attitudes toward ADRs reporting. The 
respondents indicated their level of agreement or 
disagreement with the statement by selecting one 
of the suggested answers on a five-point Likert 

scale (1 – I do not agree at all, 5 – I complete-
ly agree). The majority of the PVAQ items were 
created in such a way that a higher score reflects 
more negative attitudes toward pharmacovigi-
lance.

The Google Forms platform was used to con-
duct the survey. The questionnaire link was dis-
tributed to respondents via the official websites 
and social networks of all three faculties. Fur-
thermore, the student offices of all three faculties 
sent an e-mail with a link to all students who took 
courses in the previously mentioned subjects. 

Statistical Analyses
All analyses were performed using the R pro-

gramming language and statistical computing 
environment (R Core Team, 2019). The results of 
statistical analysis were displayed graphically and/
or tabularly. The numerical values   of the outcomes 
were showcased in absolute and/or relative values. 
The analysis included the following descriptive 
statistics: arithmetic means, standard deviation, 
standard error of arithmetic mean, trimmed mean, 
skewness (distribution skew), kurtosis (distribution 
flattening), median, interquartile range, frequen-
cies, percentage representation. The following sta-
tistical tests were used in the analysis:
 • to determine the normality of the distribu-

tion, the univariate Shapiro-Wilk test was 
used, consulting values   of skewness and kur-
tosis; 

 • to determine the dimensionality of tests and 
questionnaires, exploratory factor analysis 
on matrices of tetrachoric or polychoric cor-
relations was used, depending on whether the 
test items were scored binary, or were ordi-
narily scrambled polytomy items (five-point 
Likert-type scale);

 • to determine the correlation between vari-
ables whose distribution deviates from nor-
mal, Spearman’s rank correlation coefficient 
was used;

 • to determine differences in variables whose 
distribution deviates from normal, a non-
parametric substitution for the analysis of 
variance was used – the Kruskal-Wallis rank-
sum test;

 • for post-hoc pairwise comparisons, the Wil-
coxon rank-sum test was used with Benja-
mini & Holm (“fdr”) correction for multiple 
comparisons;

 • the ordinal alpha coefficient (αord – Cron-
bach’s alpha based on matrices of tetrachoric 
or polychoric correlations), Guttman’s Lamb-
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da 6 (λ6) reliability coefficient (based on Gut-
tman’s Image theory), as well as the omega 
coefficient (based on a factor model), were 
used to determine the reliability of the test;

 • in addition to factor analysis, the average in-
ter-item correlation (h1) was used to assess 
the homogeneity of the instruments.

Ethical Consideration
This research was approved by the Ethics Com-

mittee of the Medical Faculty of the University 
of Novi Sad, Serbia. Based on that decision, the 
deans of all three faculties involved in this study 
gave written consent for their students to be in-
cluded in the study. The questionnaire was com-
pleted anonymously and voluntarily. Respondents 
were given detailed information about the study’s 
objective and methodology in the questionnaire’s 
preamble, and they were given the option to with-
draw at any time. By clicking on the provided 
field in the preamble, each respondent indicated 
that they were familiar with the research’s pur-
pose and conditions, as well as that they volun-
tarily agreed to complete the questionnaire (in-
formed consent).

Results

Sociodemographic Data
A total of 211 students were included in this 

study. The average age of the respondents was 
M = 23.84 years (SD = 3.48, Me = 23), and the 
age distribution was positively skewed (Figure 
1). Females made up the majority of the sample 
(79.15%), which is usual in studies involving 
students studying healthcare sciences. The larg-
est number of respondents were attending the 
Faculty of Medicine of the University of Novi 
Sad (68.25%), followed by the Faculty of Den-
tistry of the University of Business Academy in 
Pančevo (18.48%) and the Faculty of Pharmacy 
of the University of Business Academy in Novi 
Sad (13.27%). The study sample included 37% of 
medical students attending 3rd to 6th year, 27% 
of dentistry students attending 2nd to 5th year, 
19.9% of pharmacy students attending 3rd to 5th 
year, and 16.1% of nursing students (9% from aca-
demic, and 7.1% from vocational study programs), 
attending 2nd to 4th year. The largest number of 
respondents (83.41%) had no prior professional 
experience in healthcare. The respondents’ Grade 
Point Average (GPA) in this study was M = 8.71, 
ranging from 6 to 10 (SD = 0.64, Me = 8.75), 

and the distribution was polymodal (Figure 2). 
In terms of the exams relevant to this study, the 
most students passed General Pharmacology (al-
most three-quarters of the total sample) and Spe-
cial Pharmacology (more than 58%), followed by 
Pharmacotherapy and Pharmacology with Toxi-
cology (slightly less than a quarter), while other 
exams were passed by a relatively small number 
of respondents. Detailed data on the sociodemo-
graphic structure and characteristics of the sam-
ple are given in Table I.

The Pharmacovigilance Knowledge 
Test, PVKT

In this section of the questionnaire, we tested 
students’ knowledge about pharmacovigilance 
activities. Originally, the test consisted of 20 mul-
tiple-choice questions, each with only one correct 
answer. The homogeneity and construct validity 
of the PVKT were examined using factor analysis. 
The principal axis method on the matrix of tetra-
choric correlations was applied as the extraction 
method. Several alternative criteria were used 
to determine the number of factors that should 
have been retained, but the results were ambigu-
ous. Parallel analysis22,23 proposed a solution with 
eight factors, but such a solution was rejected as 
inadequate due to having too many factors in re-
lation to the number of test items. Since at least 
three variables (items) are needed for the factor to 
be defined, determining the required number of 
factors for the parallel analysis was not possible. 
The other criteria were also conflicted consider-
ing the number of factors that should be retained. 
The criterion of VSS1 (Very Simple Structure 1) 
recommended two factors, the criterion of VSS2 
(Very Simple Structure 2) recommended three, 
while Velicer’s MAP (Minimum Average Par-
tial) criterion recommended one factor, as well as 
BIC (Bayes Information Criterion) and the Gutt-
man-Kaiser root one criterion24.  Cattell’ scree plot 
suggested two factors, the first of which explained 
2.5 more variances than the second (Figure 3). 
Despite being lower than the usual criterion, this 
ratio indicated that the scale was one-dimensional 
(3:1). Based on this finding, as well as the fact that 
all three criteria agreed that the instrument was 
one-dimensional, we decided to isolate one factor 
and treat the instrument as one-dimensional.

The Kaiser-Meyer-Olkin coefficient (KMO) 
for the scale was KMO = 0.69 (eligibility limit 
is 0.60). This result was satisfying because the 
closer the KMO gets to the upper limit (the up-
per limit is 1), the more homogeneous the instru-
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ment becomes and the likelihood of isolating a 
smaller number of relevant, interpretable compo-
nents increases. The Bartlett’s Test of Sphericity 
was statistically significant (χ2 (190) = 519.5028, 
p<0.001), indicating that the non-diagonal ele-
ments in the matrix of item intercorrelations were 
significantly different from zero value, thus ap-
proving use of factor analysis. Table II displays 
the descriptive indicators for the PVKT items.

Based on the means of the respondents’ item 
scores, the majority of the PVKT questions were 
simple to answer. The most difficult question was 
question 17 (The use of a registered drug in a 
manner, in indications and/or in a dose not list-
ed in the Summary of Product Characteristics 
(SmPC), is marked in pharmacovigilance as:), to 
which only 17% of respondents gave the correct 
answer. Among the more difficult questions were 
question 16 (When reporting an adverse drug re-
action, the minimum information to be provided 
about the patient includes:), to which 34% of re-Figure 1. Histogram and box diagram of the age distribu-

tion of the respondents.

Table I. Sociodemographic structure of study respondents.

 n %

Gender
Female 167 79.15
Male 44 20.85

Faculty
Faculty of Medicine, University of Novi Sad 144 68.25
Faculty of Dentistry in Pančevo, University of Business Academy in Novi Sad 39 18.48
Faculty of Pharmacy, University of Business Academy in Novi Sad 28 13.27

Study program
Integrated academic studies in Medicine 78 37.0
Integrated academic studies in Dentistry 57 27.0
Integrated academic studies in Pharmacy 42 19.9
Basic academic studies in Nursing  19 9.0
Basic vocational studies in Nursing 15 7.1

Previous professional experience in healthcare
Non 176 83.41
Yes, but currently unemployed 19 9.00
Yes, currently employed 14 6.64
Other 2 0.95

Passed exam in the relevant subject
General Pharmacology 155 73.46
Special Pharmacology 123 58.29
Pharmacotherapy 52 24.64
Pharmacology with Toxicology 51 24.17
Clinical Pharmacology  32 15.17
Pharmacology and Toxicology 26 12.32
Basics of Pharmacotherapy 26 12.32
Clinical Pharmacy 22 10.43
Neuropharmacology 10 4.74
Drug interaction and Adverse reactions 8 3.79
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spondents correctly answered, and question 5 (In 
practical terms, pharmacovigilance involves the 
detection and monitoring of adverse drug reac-
tions in:) to which the correct answer was given 
by 36% of respondents.

Since these were binary variables and some 
of them deviated significantly from the normal 
distribution (skewness and kurtosis outside the 
range of -2 to 2), we decided to perform explor-

atory factor analysis on a matrix of tetrachoric 
correlations. The isolated factor accounted for 
22% of the test variance. Six of the twenty items 
had insufficient load values (> 0.30), so they were 
removed from the PVKT (Table III). The exclud-
ed items (17, 18, 15, 10, 19, and 20) are displayed 
in Italic style font at the bottom of Table III, with 
bolded load values.

The items we proposed for elimination were 
examined using separate component analysis with 
a single factor. However, no appropriate solution 
was found because only one item had a satisfac-
tory factor load on a particular factor. Based on 
this finding, we can conclude that the excluded 
items did not have a special subject of measure-
ment. After removing the previously mentioned 
six items, KMO on the remaining set of 14 items 
increased significantly to KMO = 0.73. Given that 
KMO is also a measure of a set of items’ represen-
tativity level for the domain they are intended to 
measure, it is safe to conclude that PVKT is suf-
ficiently representative. Measures of representa-
tiveness for retained items were also satisfactory, 
ranging from 0.61 to 0.80. 

The reliability of the PVKT calculated as or-
dinal alpha (Cronbach’s alpha on the tetrachoric 
correlation matrix) was good (αord = 0.83). Similar-
ly, the coefficient based on Guttman’s image the-
ory was satisfactory (λ6 = 0.87). Furthermore, the 
factor analysis-based reliability coefficient25 had 

Figure 2. Histogram and box diagram of the Grade Point 
Average (GPA) of the respondents.

Table II. Descriptive indicators for items in the Pharmacovigilance Knowledge Test, PVKT.

Item No. Mean Standard  Trimmed   Standard error
 (M) Deviation (SD) Median mean† Skewness Kurtosis of the mean (SG)

01 0.77 0.42 1 0.84 -1.29 -0.34 0.03
02 0.59 0.49 1 0.61 -0.35 -1.88 0.03
03 0.89 0.32 1 0.98 -2.42  3.85 0.02
04 0.87 0.33 1 0.96 -2.21  2.91 0.02
05 0.36 0.48 0 0.33   0.58 -1.67 0.03
06 0.89 0.32 1 0.98 -2.42  3.85 0,02
07 0.49 0.50 0 0.49   0.03 -2.01 0.03
08 0.56 0.50 1 0.57 -0.24 -1.95 0.03
09 0.84 0.36 1 0.93 -1.88  1.54 0.03
10 0.61 0.49 1 0.64 -0.45 -1.80 0.03
11 0.36 0.48 0 0.32  0.60 -1.65 0.03
12 0.84 0.36 1 0.93 -1.88   1.54 0.03
13 0.66 0.47 1 0.70 -0.69 -1.54 0.03
14 0.68 0.47 1 0.72 -0.76 -1.44 0.03
15 0.72 0.45 1 0.78 -0.98 -1.05 0.03
16 0.34 0.47 0 0.30  0.69 -1.54 0.03
17 0.14 0.35 0 0.05  2.03   2.15 0.02
18 0.50 0.50 1 0.50 -0.01 -2.01 0.03
19 0.53 0.50 1 0.54 -0.12 -1.99 0.03
20 0.47 0.50 0 0.47  0.10 -2.00 0.03

†The mean when 2.5% of the highest and 2.5% of the lowest results are removed.
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a satisfactory value, ω = 0.74. The average item 
discrimination calculated by Fisher’s Z-transfor-
mation was 0.5, with item discrimination ranging 
from 0.3 to 0.8. These outcomes are within the ac-
ceptable ranges for item discrimination. The aver-
age interitem correlation was h1 = 0.26, which is 
within the recommended range (0.2-0.5). Because 
this measure is often used as an indicator of ho-
mogeneity, this finding supports the hypothesis 
that PVKT is fundamentally one-dimensional.

The PVKT had a possible score range of 0 to 
14. The respondents’ average score on this test 
was M = 9.14 (SD = 2.65, Me = 10). There was a 
significant and low correlation between the scores 
on PKT and the GPA of respondents [ρ (211) = 
0.22, p<0.05]. Because the PVKT had a score 
range from 0 to 14, a score of 7 could be used 
to represent the approximate average difficulty of 
this test. A nonparametric substitute for the t-test, 
the one-sample Wilcoxon signed rank test, was 
used to determine whether the average achieved 
score was higher than that value. The calculat-
ed difference was statistically significant (V = 
17478, p<0.001), indicating that the respondents 
correctly answered more than 50% of the correct 
answers (score 7).

The Pharmacovigilance Attitudes 
Questionnaire, PVAQ

This instrument included 20 items and a five-
point agreement Likert scale to assess respon-
dents’ agreement with various statements about 
pharmacovigilance and ADRs reporting. The 

agreement scale was divided into five categories, 
with 1 indicated “I do not agree at all”, and 5 in-
dicated “I completely agree” with the given state-
ment. The majority of questionnaire items were 
reflected in such a way that a higher score on the 
item indicated more negative attitudes toward 
pharmacovigilance. Negatively reflected items 
were item 4 and all items from 8 to 20, with the 
exception of item 18. Descriptive indicators for 
PVAQ items are displayed in Table IV.

The dimensionality and construct validity of 
PVAQ were assessed using exploratory factor 
analysis. The criteria for determining the number 
of factors that should be retained were also con-
flicted here, as they were in PVKT. Parallel analy-
sis suggested four factors, BIC and Velicer’s MAP 
criteria three, while Guttman-Kaiser root one cri-
terion test, Cattel’s scree plot (Figure 4), VSS1 
and VSS2 suggested two factors. The calculated 
KMO value for PVAQ was KMO = 0.88, which 
is considered as a good value, on the border of 
being excellent. The Bartlett’s Test of Sphericity 
was statistically significant (χ2 (190) = 1906.461, 
p<0.001), indicating that the intercorrelations of 
PVAQ items are significantly different from zero 
value, and that the use of factor analysis is ap-
propriate. The main axis method on the matrix of 
polychoric correlations was applied, and two iso-
lated factors were placed in the oblimin position 
(Table V). Together, these two factors explained 
52% of the total variance of scores on PVAQ items 
(the first factor 29.3%, and the second 22.7%). The 
first factor accounted for 56.4% of the common 

Figure 3. Scree plot on the Pharmacovigilance Knowledge Test, PVKT.
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variance, while the second accounted for 43.6%.
The first factor was identified as a Negative 

attitude toward ADRs reporting and includes 13 
PVAQ items. It is characterized by an unwill-
ingness to report ADRs as this may jeopardize 

a healthcare professional’s career and reputation 
(items 12, 13, 16, 11, 8, 10, 14, 19, 9, 15, 17, 4 and 
20). This is also a behavioral component of the 
attitude toward pharmacovigilance. The second 
isolated factor was identified as a Positive atti-

Table III. Factor load values of PVKT items in a one-factor solution.

Item No. Question    Load values

06 In legal terms, the term “adverse drug reaction” includes any harmful 
 and unintentionally provoked reaction to a drug that has occurred during 
 the application of: 0.894

03 The National Regulatory Body for monitoring adverse drug reactions 
 in the Republic of Serbia is: 0.780

04 Reporting a suspected adverse drug reaction is a professional obligation of: 0.715

09 Death, imminent threat to the patient’s life, permanent or severe 
 health damage resulting from the use of the drug should be reported as: 0.638

07 If there is an inverted black triangle symbol on the packaging of a medicine, 
 it means that: 0.578

13 Spontaneous reporting means the voluntary reporting of adverse reactions 
 to medicines on the market, by: 0.530

11 In case of a newly discovered serious adverse drug reaction, emergency 
 safety measures DO NOT include: 0.476

01 The main purpose of pharmacovigilance is: 0.419

14 In addition to adverse drug reactions, the following events may be reported 
 to the National Pharmacovigilance Center: 0.411

16 In the context of pharmacovigilance, the term “new drug” is a drug that: 0.374

12 According to the current legislation in the Republic of Serbia, a serious adverse 
 drug reaction should be reported to the regulatory authority within: 0.369
08 According to the National Pharmacovigilance Regulations document, 
 an “unexpected adverse reaction” is a reaction to a drug: 0.357
02 The ultimate goal of pharmacovigilance is: 0.353

05 In practical terms, pharmacovigilance involves the detection and monitoring 
 of adverse drug reactions in: 0.352

20 The name of the unique, global electronic database of adverse drug reactions 
 established by the World Health Organization (WHO) is: 0.286

19 Mandatory reporting of adverse drug reactions includes: 0.270

10 In accordance with the regulatory principles of the European Union, the status 
 of additional monitoring in the Republic of Serbia is always granted to the 
 following categories of drugs: 0.208

15 A healthcare professional may report an adverse drug reaction via: 0.193

18 When reporting an adverse drug reaction, the minimum information to be provided 
 about the patient includes: 0.061

17 The use of a registered drug in a manner, in indications and/or in a dose not listed 
 in the Summary of Product Characteristics (SmPC), is marked in pharmacovigilance as: -0.012
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tude toward pharmacovigilance and includes a 
total of seven items in the PVAQ. This factor is 
characterized by positive attitudes toward the im-
portance of pharmacovigilance in the promotion 
and preservation of public health, which are not 
necessarily related to personal willingness to act 

in accordance with them. At the same time, this 
reflects a cognitive component of pharmacovigi-
lance attitudes.

Given that the first factor is made up of nega-
tively reflected items, it is reasonable to assume 
that these are artifacts, implying that the isolat-

Table IV. Descriptive indicators for items in the Pharmacovigilance Attitude Questionnaire, PVAQ.

  Standard
 Mean Deviation  Trimmed   Standard error
Item No. (M) (SD) Median mean‡ Skewness Kurtosis of the mean

01 4.57 0.70 5 4.70 -1.99 5.43 0.05
02 4.72 0.65 5 4.87 -2.84 9.83 0.04
03 4.64 0.71 5 4.79 -2.44 7.12 0.05
04† 2.96 (3.04) 1.03 3 2.93 (3.07) 0.16 (-0.16) -0.51 0.07
05 4.65 0.77 5 4.85 -2.61 7.21 0.05
06 4.82 0.57 5 4.98 -4.12 19.83 0.04
07 4.70 0.66 5 4.86 -2.72 8.92 0.05
08† 1.94 (4.06) 1.26 1 (5) 1.71 (4.29) 1.20 (-1.2) 0.30 0.09
09† 2.71 (3.29) 1.48 3 2.63 (3.37) 0.20 (-0.2) -1.37 0.10
10† 2.75 (3.25) 1.31 3 2.69 (3.31) 0.18 (-0.18) -1.09 0.09
11† 2.86 (3.14) 1.37 3 2.82 (3.18) 0.05 (-0.05) -1.23 0.09
12† 2.53 (3.47) 1.36 3 2.41 (3.59) 0.38 (-0.38) -1.04 0.09
13† 2.31 (3.69) 1.23 2 (4) 2.17 (3.83) 0.66 (-0.66) -0.50 0.08
14† 2.63 (3.37) 1.19 3 2.55 (3.45) 0.23 (-0.23) -0.65 0.08
15† 2.65 (3.35) 1.23 3 2.59 (3.41) 0.28 (-0.28) -0.95 0.08
16† 2.29 (3.71) 1.26 2 (4) 2.14 (3.86) 0.67 (-0.67) -0.56 0.09
17† 3.11 (2.89) 1.17 3 3.14 (2.86) -0.15 (0.15) -0.72 0.08
18 3.87 1.03 4 3.98 -0.69 -0.03 0.07
19† 2.60 (3.4) 1.19 3 2.53 (3.47) 0.25 (-0.25) -0.74 0.08
20† 3.46 (2.54) 1.45 4 (2) 3.57 (2.43) -0.43 (0.43) -1.19 0.10

†Negatively reflected items during the formation of summation scores; In parentheses are given the values after reflection 
(recoding). ‡The mean when 2.5% of the highest and 2.5% of the lowest results are removed.

Figure 4. Scree plot on the Pharmacovigilance Attitude Questionnaire, PVAQ.
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Table V. Matrix of the set of PVAQ items in a two-factor solution and oblimin position.

Item No. Item F1 F2

12 If I report adverse drug reactions too often, it could negatively affect my future 
 professional reputation. 0.795 

13 I believe that reporting moderate and/or rare ADRs is unnecessary, as it can lead 
 to an unnecessary withdrawal of a product from the market. 0.777 

16 The occurrence of ADRs to drugs from unreputable manufacturers should be given 
 special attention, because I believe that in most circumstances, the drug’s brand is also 
 a guarantee of its safety. 0.740 

11 Certain ADRs should be reported carefully, since they could be attributed to my 
 professional incompetence or negligent work. 0.721 

08 In some cases, reporting ADRs is not recommended. 0.716 

10 If I report all ADRs unconditionally, I’m worried that I’ll have a variety of problems 
 in my future work, or even get punished. 0.684 

14 The majority of RARE ADRs are the result of insufficient healthcare professional 
 observation or manipulation by competing pharmaceutical corporations. 0.678 

19 I am aversive towards reporting ADRs because I believe the existing procedure for their 
 reporting in the Republic of Serbia is overly burdensome administratively. 0.659 

09 I am convinced that my future decisions on reporting ADRs will be greatly influenced by 
 the business policy of the institution where I will be employed and/or the opinions 
 and attitudes of those who will be my superiors. 0.627 

15 The reporting of ADRs should be mainly focused on new drugs, as I believe that the 
 effects of drugs that have been used for a long time have already been investigated thoroughly. 0.598

17 I don’t feel confident in identifying and reporting ADRs that are not already described 
 in the Summary of Product Characteristics (SmPC). 0.554 

04 I am skeptical of information derived from so-called spontaneous reporting of ADRs 
 by patients, and I believe it should always be considered carefully. 0.522 

20 I am dissatisfied because of the lack of financial incentive for healthcare professionals 
 who monitor and report ADRs, as I believe this activity requires additional effort and time. 0.424 

06 Healthcare professionals who monitor and report ADRs make an important contribution 
 to the effectiveness of the national pharmacovigilance system.  0.921

07 As much as possible, I am willing to monitor and report ADRs for medications that 
 I will use in future clinical practice.  0.904

02 I believe that having access to ADRs information is very important to the quality of my 
 future professional work.  0.863

03 Safe use of drugs is possible only if health professionals continuously enrich the existing 
 knowledge about ADRs.  0.794
05 All health professionals involved in the application of medications should be responsible 
 for ADRs monitoring and reporting.  0.784

01 Pharmacovigilance is an important aspect of maintaining public health and I believe it should 
 be studied in more detail during studies.  0.741

18 Based on my experience from studies so far, I believe that healthcare professionals generally 
 do not have enough time for ADRs monitoring and reporting. 0.382 0.420

Note: For clarity, insignificant factor loads (<0.3) are not shown; F1 – factor loading for factor identified as Negative attitude 
toward reporting ADRs; F2 – factor loading for factor identified as Positive attitude toward pharmacovigilance
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ed factors are actually factors of methods that 
evolved as a result of different item orientation. 
The correlation of regression factor scores of 
these two dimensions was r = -0.17. Although the 
direction of this correlation was anticipated, the 
degree of correlation discovered was relatively 
low; it was expected that if the respondents have a 
positive attitude toward pharmacovigilance (high 
score on the second factor), they should be willing 
to report ADRs at the same time (high score on 
the first factor). Given the relatively low correla-
tion between factor scores on the two dimensions, 
treating them as separate subscales of this ques-
tionnaire would be completely rational. Howev-
er, this unexpectedly low correlation between the 
two isolated factors indicates that these are not 
method factors (if they were method factors, the 
correlation would be significantly higher). There-
fore, we decided to treat the two isolated factors 
as independent subscales. 

The first subscale (Positive attitudes toward 
ADRs reporting, PAADR) was found to have an 
excellent reliability, calculated as ordinal alpha, 
αord = 0.91. Guttman’s reliability coefficient was 
λ6 = 0.92, and the reliability coefficient based 
on factor analysis was ω = 0.91. All items have 
satisfactory discriminativity, ranging from 0.37 
to 0.75, with an average discriminant value of 
0.63. The calculated average interitem correla-
tion of this subscale was h1 = 0.42, indicating its 
homogeneity (one-dimensionality). The PAADR 
subscale consists of 13 items and a possible score 
range of 13 to 65. The average score on our sam-
ple of respondents was 43.12 (SD = 10.63, Me = 
45). The distribution of scores was slightly neg-
ative (Sk = -0.78). The average answer score on 
items was 3.32, which is higher than the middle 
category. This average score was also significant-
ly higher than the theoretical mean score (summa-
tion 39, average item score 3). Wilcoxon’s (one-
way) equivalent pair test was used to determine 
whether the average score on this scale differed 
significantly from this value, and it confirmed the 
existence of a statistically significant difference 
(V = 14380, p<0.001).

The second subscale (Positive attitudes toward 
pharmacovigilance, PAPV) contains seven items 
(6, 7, 2, 3, 5, 1, and 18). After statistical testing, this 
subscale was found to have excellent reliability. 
Ordinal alpha was αord = 0.91, Guttman’s reliability 
coefficient was λ6 = 0.92, while the determined re-
liability coefficient based on factor analysis was ω 
= 0.89. The average discrimination of items in the 
second subscale was 0.76, ranging from 0.32 to 0.87. 

Despite the fact that two items (Item 6 - Healthcare 
professionals who monitor and report ADRs make 
an important contribution to the effectiveness of 
the national pharmacovigilance system and item 
7 - As much as possible, I am willing to monitor 
and report ADRs for medications that I will use in 
future clinical practice) had discriminating coef-
ficients that are higher than the recommended up-
per limit (0.8), the content analysis determined that 
they are not redundant, thus they were not deleted 
from this subscale. The average interitem correla-
tion of this scale was h1 = 0.58. Although this val-
ue is slightly higher than the recommended upper 
limit, it can be considered acceptable and has not 
been the result of the existence of redundant items. 

This subscale has a minimum summation score 
of 7 and a maximum summation score of 35. The 
average score obtained on this sample of respon-
dents was 31.98 (SD = 3.68, Me = 33). The dis-
tribution was noticeably negative (Sk = -3.21), in-
dicating that respondents expressed very positive 
attitudes toward pharmacovigilance (corresponds 
to an average choice response to items of 4.57). 
Since the Shapiro-Wilk test revealed that the 
summation scores on both subscales deviated sig-
nificantly from the normal distribution (WPAADR = 
0.95119, WPAPV = 0.69555, p<0.001 in both cases), 
the Wilcoxson Signed Rank test, a nonparamet-
ric substitute for the t-test for repeated measure-
ments, was used to examine this difference. The 
scores were converted to average item scores by 
dividing the total score on each of the subscales 
by the number of items it contains, since the scales 
do not have the same range of scores. The result of 
the Wilcoxson test was statistically significant (V 
= 590, p<0.001), indicating that the respondents 
had significantly more positive attitudes toward 
pharmacovigilance than they did toward their 
own involvement in the ADRs monitoring and 
reporting. In order to investigate the convergent 
validity of the PVKT, correlations (Spearman’s 
correlation rank – ρ) were calculated with the stu-
dent’s grades in the exams they passed. Table VI 
shows the statistically significant correlations that 
were discovered. 

Positive attitudes toward ADRs reporting, pos-
itive attitudes toward pharmacovigilance, and the 
Grade Point Average (GPA) during studies all had 
positive correlations, as expected, but they were 
low. The direction of correlations confirmed PVKT’s 
construct (convergent) validity, but the magnitude 
of correlations was lowered due to the unreliabili-
ty of correlates (this especially refers to the grades 
given by respondents; the correlation toward them 
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could not be corrected, because their reliability is 
unknown). PVKT mostly correlated with the grade 
from the subject Pharmacology and Toxicology, at 
a moderate level. However, it should be noted that 
this correlation was obtained on a separate sample 
of 25 subjects. Correlations with grades from other 
relevant subjects were not statistically significant. 
Table VII displays statistically significant rank cor-
relations between PAADR scale scores and grades 
from relevant subjects during studies.

As expected, the PAADR subscale showed pos-
itive correlations with the grades in the relevant 
subjects. The direction and level of correlations 
confirmed the construct (convergent) validity of 
the PAADR subscale. When compared to PVKT, 
identified correlations of the PAADR subscale with 
grades were higher. All correlations, except for the 
correlation with the average success during stud-
ies, were of a moderate degree. The grades from 
the subjects Pharmacology and Pharmacology with 
Toxicology had the highest level of correlation, fol-
lowed by a slightly lower correlation with the grade 

from Pharmacotherapy, and the lowest correlation 
was with the GPA during the studies. Correlations 
with grades from other relevant subjects were not 
statistically significant. In addition, the correla-
tions of the PAPV subscale with the grades from 
the relevant subjects and the GPA during studies 
were also examined (Table VIII).

The PAPV scale significantly correlated only 
with the grades from the subjects Special Pharma-
cology (low positive correlation), Clinical Phar-
macology (moderate positive correlation) and the 
GPA during the studies (low positive correlation). 
Other correlations of the PAADR subscale with 
grades from relevant subjects were not statistical-
ly significant. Finally, based on the results of sta-
tistical analyses, it was confirmed that PVKT and 
PAADR correlated the most with the grade from 
the subject Pharmacology and Toxicology.

The final, validated versions of the Pharma-
covigilance Knowledge Test, PVKT, and Phar-
macovigilance Attitude Questionnaire, PVAQ, 
are given in Tables IX and X.

Table VI. Spearman’s correlation rank of PVKT and other measures.

Measure ρ ρc p n

PAADR 0.27 0.31 0.00 211
PAPV 0.18 0.21 0.01 211
Final grade in Pharmacology and Toxicology 0.47 0.52 0.02 25
Grade Point Average (GPA) during studies 0.22 0.24 0.00 211

Note: ρc denotes correlation with attenuation correction (unreliability of measures); for correlations with grades, the correlation 
was corrected for instrument unreliability.

Table VII. Spearman’s correlation rank of the PAADR subscale and other measures.

Measure ρ ρc p n

The grade from Clinical Pharmacology 0.37 0.39 0.04 31
The grade from Pharmacotherapy 0.30 0.32 0.03 50
The grade from Pharmacology with Toxicology 0.34 0.36 0.02 46
Grade Point Average (GPA) during studies 0.20 0.21 0.00 211

Note: ρc denotes correlation with attenuation correction (unreliability of measures); for correlations with grades, the correlation 
was corrected for instrument unreliability.

Table VIII. Spearman’s correlation rank of the PAPV subscale and other variables.

Variable ρ ρc p n

The grade from Special Pharmacology 0.23 0.24 0.01 120
The grade from Clinical Pharmacology 0.39 0.43 0.03 31
Grade Point Average (GPA) during studies 0.23 0.25 0.00 211

Note: ρc denotes correlation with attenuation correction (unreliability of measures); for correlations with grades, the correlation 
was corrected for instrument unreliability.
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Discussion

The knowledge-attitude questionnaires are 
widely used in medical education, healthcare 
and management26. Knowledge and attitude as-
sessment is a quantitative research method (pre-
defined questions formatted in standardized 
questionnaires) that provides access to quantita-
tive and qualitative information on the charac-
teristics of the investigated population27. There 
is a limited number of studies in the literature 
that investigated knowledge and attitudes toward 
pharmacovigilance among students from various 
health sciences study programs. The majority of 
studies available focused on pharmacy students, 
with a smaller number including students of med-
icine, dentistry, and, in particular, nursing sci-
ence19. Despite the fact that nurses are objectively 
a significant source of information on ADRs due 
to their direct participation in the drug adminis-
tration process, medical doctors and pharmacists 
are designated as the health professionals who 
report ADRs the most frequently12,13,28,29. In addi-
tion, there is data in the literature on prejudices 
regarding the role of nurses in reporting ADRs, 
and pharmacovigilance systems of some coun-
tries still do not recognize this profile of health 
professionals as ADRs reporters30,31.

The first study on students’ knowledge and at-
titudes toward pharmacovigilance (KAPV) was 
published in 201119. However, only a few valid 
measuring instruments are currently available to 
enable a methodologically correct KAPV evalu-
ation in the student population. Knowledge tests 
are frequently heterogeneous in content because 
they examine knowledge from various subdo-
mains, even though they have a single subject 
of measurement – knowledge from the field for 
which they are intended32. Taking this into ac-
count, we intended to create and validate a uni-
versal, understandable, and representative ques-
tionnaire to assess health sciences students’ 
knowledge and attitudes toward pharmacovigi-
lance and ADRs reporting. We included students 
from all three faculties that educate future health-
care professionals in the Autonomous Province of 
Vojvodina, Serbia, to increase the sample’s repre-
sentativeness. A total of 242 students completed 
the questionnaire, with 211 (87.19%) meeting the 
criteria for inclusion in the study.

Originally, the questionnaire we designed in-
cluded 20 questions about fundamental pharma-
covigilance knowledge and 20 statements repre-
senting attitudes toward ADRs reporting practices. 

The knowledge test questions were based on the 
pharmacological group of subjects’ curriculums 
and only included pharmacovigilance knowledge 
that should be adopted by students of all health 
sciences, regardless of their study program. In or-
der to increase the representativeness of the set 
of items for the measuring domain, six questions 
were excluded from the knowledge test after sta-
tistical testing. The final, validated version of the 
Pharmacovigilance Knowledge Test, PVKT in 
our questionnaire contains 14 questions to mea-
sure fundamental knowledge of pharmacovigi-
lance, which is similar to the number of questions 
in previous studies that included predominantly 
pharmacy students19.

Lack of knowledge and skills in pharmacovigi-
lance has been identified in the literature as one of 
the three most common reasons for not reporting 
ADRs31. However, after analyzing the responses 
obtained in our study, it was found that respon-
dents in the observed sample demonstrated a high 
level of knowledge in the field of pharmacovig-
ilance, in contrast to the majority of available 
studies in which students’ scores were generally 
and/or significantly lower than the possible maxi-
mum score33-36. On our PVKT, the possible scores 
ranged from 0 to 14, with respondents achieving 
an average score of M = 9.14 (SD = 2.65, Me = 
10). Students from the University of Novi Sad’s 
Medical Faculty (MFUNS) performed best on 
the knowledge test, followed by students from 
the University of Business Academy in Novi 
Sad’s Faculty of Pharmacy (FPUBANS) and stu-
dents from the University of Business Academy 
in Novi Sad’s Faculty of Dentistry Pančevo (FD-
PUBANS), respectively. 

Considering the differences between study pro-
grams, students from integrated academic studies 
of medicine performed the best on the PVKT, fol-
lowed by students from integrated academic stud-
ies of pharmacy and first-degree academic studies 
of nursing science. Students pursuing integrated 
academic studies in dentistry and first-degree 
vocational studies in nursing achieved the low-
est and nearly equal scores. Unlike the findings 
of our study, which revealed the highest level of 
knowledge among students of medicine, the small 
number of previous studies including students 
from various study programs showed superior 
knowledge on pharmacovigilance and ADRs re-
porting among pharmacy students37-39.

To assess respondents’ attitudes toward phar-
macovigilance and ADRs reporting, The Pharma-
covigilance Attitude Questionnaire, PVAQ was 
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Item  
No.

Item

01 The main purpose of pharmacovigilance is:
• determining the prevalence of adverse drug reactions
• detecting, understanding, and preventing adverse drug reactions
• limiting new drug over-registration
• an analysis of the rationale for the use of specific drugs in national medical and pharmaceutical practice

02 The ultimate goal of pharmacovigilance is:
• enabling safe self-medication of patients
• protection of drug manufacturers’ legal interests
• protection of public health
• protection of healthcare professionals from criminal liability

03 The National Regulatory Body for monitoring adverse drug reactions in the Republic of Serbia is:
• National Institute for Medical Research
• National Agency for Medicines and Medical Devices
• Health Council of Serbia
• National Council for Research in Medicine and Pharmacy

04 Reporting a suspected adverse drug reaction is a professional obligation of:
• medication-administering physicians, dentists, and nurses
• the pharmacist who dispensed the patient’s medication at the pharmacy
• the prescribing physician or dentist only
• all health professionals involved in drug administration

05 In practical terms, pharmacovigilance involves the detection and monitoring of adverse drug reactions in:
• preclinical phase of drug development
• clinical phase of drug development
• post-registration (post-marketing) phase of drug development
• preclinical, clinical and post-registration phase of drug development

06 In legal terms, the term “adverse drug reaction” includes any harmful and unintentionally provoked reaction 
to a drug that has occurred during the application of:
• higher doses of drug than the recommended therapeutic range
• lowest recommended therapeutic doses of drugs
doses of the drug recommended for humans (for treatment, disease prevention, diagnosis) or when using any dose of 
the drug during a clinical trial
• submaximal therapeutic doses of drugs

07 If there is an inverted black triangle symbol on the packaging of a medicine, it means that:
• only adults and children over the age of 13 can use the drug safely
• the drug strongly affects the patient’s psychophysical abilities
• the drug is not registered in the Republic of Serbia
• the drug is monitored more intensively than other drugs (it is extremely important to report any suspicion of adverse 
reactions to this drug)

08 According to the National Pharmacovigilance Regulations document, an “unexpected adverse reaction” is a 
reaction to a drug:
• which can cause immediate life-threatening to the patient
• whose nature, severity or outcome are not described in the Summary of Product Characteristics (SmPC)
• which the healthcare provider had no prior clinical experience with
• which had not previously been manifested by the treated organ or organ system

09 Death, imminent threat to the patient’s life, permanent or severe health damage resulting from the use of the 
drug should be reported as:
• serious adverse drug reaction
• unexpected adverse drug reaction
• adverse drug reaction
• adverse drug experience

10 In the context of pharmacovigilance, the term “new drug” is a drug that:
• is used for over five years, but with a new indication and/or method of application
• is less than five years in use
• has not previously been available on the domestic market and/or had been in use for less than three years
• the first two answers are correct

Table IX. Validated version of Pharmacovigilance Knowledge Test, PVKT.

Table continued
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used in the third section of our questionnaire. It 
was divided into two subscales: Positive attitudes 
toward ADRs reporting, PAADR (13 items), and 
Positive attitudes toward pharmacovigilance, 
PAPV (7 items). The PVAQ items were creat-
ed by combining statements from the literature 
about the most common causes of ADRs non-re-
porting and negative attitudes toward pharma-
covigilance15-17,31. For the purpose of statistical 
processing of the obtained data, all items in the 
questionnaire were reflected so that the higher 
score on the items indicated more positive atti-
tudes toward pharmacovigilance, which should 
be kept in mind when interpreting the meaning 
of scores on these items. The calculated average 
score on the PAADR scale (43.12; SD = 10.63, Me 
= 45) clearly indicates that the respondents slight-
ly tend to have more positive attitudes toward 
ADRs reporting. The average score obtained on 
the PAPV subscale (31.98; SD = 3.68, Me = 33) 
indicates very positive attitudes of the students 
toward pharmacovigilance. Despite the usually 
observed lack of knowledge about the importance 
and manner of ADRs reporting, generally positive 
attitudes toward pharmacovigilance among health 
sciences students have been also found in several 
previous studies33,40,41. The majority of our respon-

dents (94.7% in total) agreed with the statement 
that healthcare professionals contribute signifi-
cantly to the effectiveness of the national pharma-
covigilance system by reporting ADRs and ex-
pressed willingness to monitor and report ADRs 
as much as possible in future practice (92.6% in 
total). The majority also agreed that monitoring 
and reporting of ADRs should be a professional 
obligation of all healthcare professionals involved 
in the drug administration process (90% in total). 
It is worth noting that 62.4% of respondents in our 
sample agreed with the statement that healthcare 
professionals do not have enough time in their 
daily practice to report ADRs (31.8% agreed, and 
30.6% strongly agreed on this statement), which 
is consistent with the findings of previous stud-
ies17,19. Furthermore, response analysis revealed 
that more than half of study participants are dis-
satisfied because there are no financial incen-
tives for healthcare providers who report ADRs 
(17.4% of respondents agreed, and 33.5% strongly 
agreed with this statement). More than a third of 
respondents do not feel confident identifying and 
reporting of ADRs that are not already described 
in the summary of product characteristics, SmPC 
(35.9% in total). Nearly the same number of re-
spondents agreed with the statement that certain 

Item  
No.

Item

11 In case of a newly discovered serious adverse drug reaction, emergency safety measures DO NOT include:
• the drug’s withdrawal from the market
• corrections to information in the summary of the Summary of Product Characteristics (SmPC)
• informing health authorities and the general public about the discovered risk
• investigating potential liabilities and sanctioning drug manufacturers

12 According to the current legislation in the Republic of Serbia, a serious adverse drug reaction should 
be reported to the regulatory authority within:
• immediately
• within 7 days
• within 10 days
• within 14 days

13 Spontaneous reporting means the voluntary reporting of adverse reactions to medicines on the market, by:
• healthcare professionals and healthcare institutions
• patients who used the drug
• the first two answers are correct
• independent expert bodies

14 In addition to adverse drug reactions, the following events may be reported to the National Pharmacovigilance 
Center:
• adverse reactions caused by the use of medical devices
• suspect in medical mistakes and drug overdosing 
• suspect in drug abuse and unauthorized use of drugs
• all of the previous answers are correct

Table IX. (Continued). Validated version of Pharmacovigilance Knowledge Test, PVKT.

Note: The correct answers are displayed in Italic style font.
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Table X. Validated version of Pharmacovigilance Attitude Questionnaire, PVAQ.

Item No. Item 

01 Pharmacovigilance is an important aspect of maintaining public health and I believe it should 
 be studied in more detail during studies. 

02 I believe that having access to ADRs information is very important to the quality of my future
 professional work.

03 Safe use of drugs is possible only if health professionals continuously enrich the existing knowledge
 about ADRs.

04 I am skeptical of information derived from so-called spontaneous reporting of ADRs by patients, and I
  believe it should always be considered carefully.

05 All health professionals involved in the application of medications should be responsible for ADRs
  monitoring and reporting.

06 Healthcare professionals who monitor and report ADRs make an important contribution to the
  effectiveness of the national pharmacovigilance system.

07 As much as possible, I am willing to monitor and report ADRs for medications that I will use in future
  clinical practice.

08 In some cases, reporting ADRs is not recommended.

09 I am convinced that my future decisions on reporting ADRs will be greatly influenced by the business
 policy of the institution where I will be employed and/or the opinions and attitudes of those who 
 will be my superiors.

10 If I report all ADRs unconditionally, I’m worried that I’ll have a variety of problems in my future work,
 or even get punished.

11 Certain ADRs should be reported carefully, since they could be attributed to my professional
 incompetence or negligent work.

12 If I report adverse drug reactions too often, it could negatively affect my future professional reputation.

13 I believe that reporting moderate and/or rare ADRs is unnecessary, as it can lead to an unnecessary
 withdrawal of a product from the market.

14 The majority of RARE ADRs are the result of insufficient healthcare professional observation or
 manipulation by competing pharmaceutical corporations.

15 The reporting of ADRs should be mainly focused on new drugs, as I believe that the effects of drugs that
 have been used for a long time have already been investigated thoroughly.

16 The occurrence of ADRs to drugs from unreputable manufacturers should be given special attention,
 because I believe that in most circumstances, the drug’s brand is also a guarantee of its safety.

17 I don’t feel confident in identifying and reporting ADRs that are not already described in the Summary 
 of Product Characteristics (SmPC).

18 Based on my experience from studies so far, I believe that healthcare professionals generally do not have
 enough time for ADRs monitoring and reporting.

19 I am aversive towards reporting ADRs because I believe the existing procedure for their reporting in the
 Republic of Serbia is overly burdensome administratively.

20 I am dissatisfied because of the lack of financial incentive for healthcare professionals who monitor 
 and report ADRs, as I believe this activity requires additional effort and time.

Note: On a five-point Likert scale, the respondent should select one of the following answers for each statement: 1. strongly 
disagree. 2. disagree. 3. neither agree nor disagree. 4. agree 5. strongly agree.
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ADRs should be reported carefully because they 
could be attributed to professional incompetence 
or negligent work (34.7% in total). As many as 
29.8% of respondents are concerned about expe-
riencing inconvenience or punishment as a result 
of unconditional reporting of all observed ADRs 
in the future. 32.6% of them are convinced that 
their future decisions on reporting ADRs will be 
greatly influenced by the business policy of the 
institution where they will be employed, as well 
as the opinions and attitudes of their superiors. 
In general, with a significantly lower standard 
deviation on the PAPV subscale compared to the 
PAADR subscale, the findings of our study clearly 
indicate that subjects in the observed sample have 
significantly more positive attitudes toward phar-
macovigilance than willingness to report ADRs 
(p<0.001), which is an unusual finding compared 
to other similar studies39,42-45. 

Limitation of the Study
Similar to surveys used in other studies, it was 

not possible to avoid questions regarding local 
pharmacovigilance legislation when developing 
Pharmacovigilance Knowledge Test (PVKT). 
However, the number of these items has been kept 
to a bare minimum, and answers can be easily re-
placed to meet the needs of researchers from other 
countries. Unequal representation of respondents 
from different study programs in the total sample 
may have influenced the values of the achieved 
average scores in both sections of the question-
naire used in this study. Furthermore, the issue of 
respondent honesty and the desire to answer in a 
socially acceptable and/or desirable manner is a 
limiting factor in any psychometric study, includ-
ing this one.

Conclusions

We developed a questionnaire with favorable 
validity and reliability for assessing healthcare 
sciences students’ knowledge and attitudes to-
ward pharmacovigilance and ADRs reporting. 
The results of this study can help identify the cur-
rent need for additional pharmacovigilance edu-
cation and training in the student population, as 
well as improve existing curriculums of relevant 
subjects in study programs in medicine, dentist-
ry, pharmacy, and nursing science. With minor 
modifications to the section for collecting socio-
demographic data, this questionnaire can also be 
used to assess the need for Continuing Medical 

Education (CME) in the population of graduate 
health professionals.
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