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Abstract

Aim. To determine the knowledge regarding various aspects of pharmacovigilance
among doctors and nurses of a tertiary care teaching hospital and to evaluate the
effect of an educational intervention.

Methods. A cross-sectional study was conducted among doctors and nurses of a
tertiary care teaching hospital. The participants attended a one-hour educational
session during which the concept of pharmacovigilance, the Pharmacovigilance
Program of India, the need for reporting ADRs, and the method of reporting were
explained by a subject expert. A 20-item questionnaire was used to assess their
knowledge regarding pharmacovigilance before and after an educational session.
The pre-post comparisons were done using Wilcoxon’s signed-rank test. A p-value
less than 0.05 was considered statistically significant.

Results. Forty-two doctors and 115 nurses participated in the study. A significant
improvement in the participant scores was seen following the educational
intervention in both doctors (Z = —5.344, p < 0.001) and nurses (Z = —8.808, p <
0.001). Lack of knowledge/awareness was perceived as the major barrier for ADR
reporting among nurses as well as doctors.

Conclusion. There is need for education and training among doctors and nurses
to enhance their knowledge about drug safety and reporting practices. Educational
intervention is likely to improve the knowledge regarding pharmacovigilance, and
thereby enhance reporting by healthcare professionals.
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Background and aims

Evaluation of drug safety is a
continuous process and is an integral
part of clinical trials. However, despite
the best efforts, it is not possible to
capture all the potential adverse effects
of a drug during the clinical trial phase
and in the immediate post-marketing
period due to the limited number of
patients who are exposed to the drug
[1]. Pharmacovigilance constitutes the
detection, assessment, understanding,
prevention and control of adverse
effects and is important in addressing
the knowledge gap regarding safety

of a drug [2]. The Pharmacovigilance
Programme of India, currently, has
provided various platforms for reporting
of adverse drug reactions (ADRs) so
as to make reporting possible even for
non-health professionals and the general
public. At the same time, an active effort
is made to involve healthcare institutions
into the reporting network, particularly
the medical colleges [2]. A key factor
that is needed to achieve and maintain
the usefulness of the program is active
reporting by the involved stakeholders,
particularly healthcare professionals who
are better equipped for the same. This is
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particularly important in low-income countries where the
reporting rates have been observed to be low despite sharing
a significant burden of adverse drug effects [3]. There is a
need to sensitize the healthcare professionals towards the
existence of such a program, its importance, and the need
to actively report ADRs [4]. Educational interventions are
an important method to achieve this, as evidenced from
the findings of a few studies [5,6]. A study conducted at
a Portuguese regional pharmacovigilance center showed
that educational intervention was the next best approach
to developing protocols for increasing ADR reporting [7].
The national pharmacovigilance program has well laid
out protocol for ADR reporting and functioning of ADR
reporting centers. Hence, our study aimed to determine the
knowledge regarding various aspects of pharmacovigilance
among doctors and nurses of a tertiary care teaching hospital
and to evaluate the effect of an educational intervention. We
also determined the perceived barriers to ADR reporting
among the doctors and nurses.

Methods

A cross-sectional study was conducted among doctors
and nurses of a tertiary care teaching hospital in South India.
A 20-item questionnaire was used to assess their knowledge
regarding pharmacovigilance before and after an educational
session (Supplementary File 1). The questionnaire includes
items assessing the knowledge regarding pharmacovigilance
and its importance, the reporting framework, assessment of
causality, detection of ADRs during phase 4 of clinical trials,
etc. Regarding identifying rare adverse reactions through
phase 4 studies, the basis was to ensure that the reporters
understand the importance of ADR reporting in the general
clinical setting, which provides valuable information in a
real-world situation, in contrast to the safety data obtained
in the controlled settings of a clinical trial. Each item was
given a score of 0 or 1 depending on whether the answer
was incorrect or correct, respectively. Hence, the minimum
and maximum possible scores were 0 and 20, respectively.
In addition, an open-ended question was included to elicit
the factor(s) which the participants considered as a barrier
for ADR reporting.

The study was initiated following approval from the
Institutional Ethics Committee (IEC 10-17/188), and written
informed consent was obtained from the participants. The
study was conducted in accordance with the Declaration
of Helsinki and the Indian Council of Medical Research
National Ethical Guidelines for Biomedical and Health

Research Involving Human Participants. All consenting
doctors and nurses answered a pre-validated 20-item
questionnaire. The validation procedure involved responses
from 15 nurses; the resultant Cronbach’s alpha was 0.755,
which indicates acceptable level of reliability of the
questionnaire. Following the pre-intervention assessment,
the participants attended a one-hour educational session
during which the concept of pharmacovigilance, the
Pharmacovigilance Program of India, the need for reporting
ADRs, and the method of reporting were explained by a
subject expert. This was followed by a post-intervention
assessment using the same questionnaire to determine the
effectiveness of the educational intervention. In order to
avoid any concern among the participants with regard to
anonymity of the response, no demographic information
was collected, except to know whether the participant was
a doctor or a nurse.

Statistical analysis

The data were entered in a Microsoft Excel file, and
later analyzed using Statistical Package for Social Sciences,
version 11.5 (SPSS Inc., Chicago, USA). The normality
of data distribution was assessed using Shapiro-Wilk test.
Since the data were not normally distributed (p < 0.05),
the pre-post comparisons were done using Wilcoxon’s
signed-rank test. A p-value less than 0.05 was considered
statistically significant.

Results

Forty-two doctors and 115 nurses participated in
the study. All the participants completed the questionnaire
pre- and post-intervention, with all the questions attempted.
Table I shows comparison of the test scores, before and after
the educational intervention. A significant improvement in
the participant scores was seen following the educational
intervention in both doctors (Z = —5.344, p < 0.001) as
well as nurses (Z = —8.808, p < 0.001). Also, the range of
scores obtained was narrower following the intervention,
as indicated by the interquartile range.

Table II shows the correctness of responses to each
question among doctors and nurses. On comparison of
the pre- and post-intervention scores in nurses, 102 out of
115 participants (88%) showed an improvement in scores,
and 2 participants (1.7%) showed a negative change; 11
participants (9.5%) showed no change in scores before and
after intervention. Regarding doctors, thirty-nine out of 42
participants (92.86%) showed an improvement in scores,
and 3 participants (7.14%) showed a negative change.

Table 1. Comparison of knowledge regarding pharmacovigilance among doctors and nurses before and after an educational intervention.

Nurses (N = 115) Doctors (N = 42)
29

<0.001

Median score

Interquartile range 8-15 16-18
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Post-intervention
12 17

<0.001 25

21-28 28 - 31
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Table I1. Percentage of correct responses by doctors and nurses regarding pharmacovigilance before and after an educational intervention.

Nurses (N =115) Doctors (N =42)

Difference in
% of correct

Pre- Post-
Questions intervention | intervention
- % of correct | - % of correct
answer answer

1. What is pharmacovigilance? 91.30 98.26
2. Objgctlves of spontaneous 3826 3826
reporting
3. Who can report
ADRS? 93.04 93.91
4. Regulatory body for
ADR monitoring e At
5. What is materiovigilance? 61.74 78.26
6._T901 for online reporting - 64.35 9739
Vigiflow
7. Common adverse
effect of drugs 6522 84.35
8. Forms for reporting
ADRs 44.35 80.87
9. Causality assessment scales 42.61 92.17
10. Numbfer of reports required to 339] 8261
generate signal
11. Number of med_lcal deylce 55.65 96.52
monitoring centres in India
12. Languages in which consumer
ADR reporting is available (7ol DD
13. ICH guideline regarding ICSR 63.48 9739
reporting
14. Naranjo scale - score for
“definite” ADR 53.04 89.57
15. PvPI - year of inauguration 66.09 96.52
16. What is 1r}cluded under 53.91 8435
pharmacovigilance?
17. WHO-UMC causality
assessment scale - number of 58.26 93.91
categories
18. Centres for reporting pf adverse 3478 78.26
event due to medical devices
19. Number of ADR monitoring 67.83 95 65
centres in India
20. Phases of clinical trial 1.74 0.00

With regard to nurses, the intervention had a
positive effect on the responses to all questions, except
question 20. In the pre-test, most nurses responded
correctly to question regarding who should report an
ADR (93%) and what is pharmacovigilance (98.26%)
in the post-test. In addition, there was a 33% increase of
correct responses to the question related to Vigiflow post-
intervention. The maximum improvement was observed
in understanding of causality assessment scales, in which
an increase of 49.56% correct responses was observed.
There was no improvement associated with understanding
the significance of spontaneous ADR reporting, in which
38.26% of the nurses responded correctly. In question 20,
a negative change was observed; the pre-test showed only

408

Difference in
% of correct
pre- and post-

Pre-
intervention

Post-

pre- and post- intervention

. . - % of correct | - % of correct | *. .
intervention intervention
answer answer
scores scores
6.96 76.2 97.6 244
0.00 38.1 59.5 214
0.87 95.2 100 4.8
20.79 97.6 100 24
16.52 90.5 100 9.5
33.04 71.4 92.9 21.5
19.13 69 88.1 19.1
36.52 47.6 95.2 47.6
49.56 333 54.8 21.5
48.70 23.8 50 26.2
40.87 31 57.1 26.1
34.78 40.5 50 9.5
33.91 28.6 54.8 26.2
36.53 26.2 54.8 28.2
30.43 19 429 23.9
30.44 73.8 83.3 9.5
35.65 35.7 69 333
43.48 35.7 78.6 429
27.82 429 90.5 47.6
-1.74 78.6 90.5 11.9

1.74% of correct responses, and the post-test, with 0.00%
of correct responses.

The percentage of physicians who responded
correctly to each question was compared for both pre- and
post-intervention. The intervention had a positive effect
on the responses to all questions. Most physicians (>90%)
responded correctly to questions 3, 4 and 5 in the pre-
test. Most physicians responded correctly to most of the
questions in the post-test. In addition, there was a 47.6%
increase of correct responses to the question related to forms
for reporting the adverse drug reactions post-intervention.
The maximum improvement was observed in questions 3,
4 and 5 where the 100% of the responses were correct post-
intervention. There was good improvement in the number
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of correct responses to questions 17, 18 and 19. There was
no significant improvement in the response to the question
on the year of inauguration of PvPI after the intervention.
Out of the 21 nurses who had given their opinion
regarding barriers to ADR reporting, 17 of them (90%)
suggested that lack of knowledge was the major factor.
Of the 25 doctors who provided their suggestions, lack
of awareness / knowledge was the major factor followed
by the non-availability of the ADR monitoring forms,
busy schedule, and lack of follow-up. The various reasons
mentioned for under-reporting of ADRs are listed in table III.

Table III. Opinions of nurses and doctors regarding reasons for
under reporting of adverse drug reactions.

Reasons for not reporting ADR
Nurses, N =21 I

Lack of knowledge 90%
Busy schedule 23%
Lack of cooperation from physicians 9%
Inconvenient 4%
(Doctors,N=25 | |
Lack of knowledge 20%
Lack of awareness 28%
Busy schedule 12%
Lack of follow up 8%
Lack of system in place / action plan 16%
Discussion

India is in need of a well-placed and functional
pharmacovigilance system, especially taking into
consideration the large patient population and the
consequent increased disease burden, as well as drug
intake. Currently, under-reporting is common among
both health professionals and the general public due to
lack of adequate knowledge regarding the importance of
reporting ADRs and how to report ADRs; in addition, the
time and effort required to fill ADR forms is a hindrance
for reporting by healthcare professionals [8,9].

Prior to the intervention, 93% of the nurses had an
understanding as to who could report the ADR. In addition
to this, the study showed that 90% of the nurses who had
given their opinion suggested that lack of knowledge was
a major factor which caused the under reporting of ADRs.
These results are similar to the study by Bhagavathula
et al [4]. Also, a study among Polish nurses from urban
tertiary care teaching hospitals showed that a majority
of them felt inadequately prepared to independently
report ADRs and did not report ADRs when the patients
complained of possible adverse reactions [10]. Hence,
there is a requirement to sensitize the nurses towards the
existence of such a program, its importance, and the need
to actively report ADRs.

The present study showed that nurses were
already aware of what pharmacovigilance was, and what
components it entailed, including ADR monitoring, as
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more than 90% of the doctors and nurses were able to give
correct responses to those questions. This is in contrast to
a study done by Sanghavi et al. in which only 7.5% of the
participants knew about the ADR system in India [11].

The study highlighted the importance of education
among doctors and nurses, as is evident from the significant
increase in the post test scores; 88% of nurses and
92.86% of doctors showed an improvement in knowledge
regarding pharmacovigilance after the educational
intervention. This is in agreement with a study done by
Ganesan et al. in a tertiary care centre in South India,
in which the knowledge, attitude and practice of both
doctors and nurses improved following an educational
intervention [5]. A study on pharmacovigilance
knowledge, attitude, and practice among doctors, nurses,
and pharmacists in an Egyptian hospital showed low
baseline scores which improved significantly following
an educational intervention by clinical pharmacists from
the pharmacovigilance centre [12]. In an interventional
study of healthcare professionals from six teaching
hospitals in Nigeria, the intervention group attended a
seminar followed by monthly reinforcements via text
messages for one year. A significant improvement in the
knowledge of the participants in the intervention group
was seen compared with the test group [13].

In the current study, the participants were able to
submit correct answers in response to questions regarding
the regulatory body of ADR reporting, materiovigilance,
online reporting in Vigiflow, forms used for reporting,
causality assessment scales like Naranjo and WHO-
UMC, PvPI and ADR monitoring centers in India,
following the intervention. Similar results were shown
in a study done by Goel et al. among interns [14], in
which the intervention consisted of hands-on training,
and a theoretical presentation on objectives of ADR
reporting, incidence, role of healthcare professionals,
epidemiological importance of reporting, Vigiflow
database, patient safety and causality assessment of ADRs
[5,11]. Studies conducted in foreign countries have also
showed a beneficial effect of educational intervention
over short and long term [15-17].

Besides focusing on interventions to improve
the knowledge and enhance reporting among doctors
and nurses, there is a need to increase the knowledge
and awareness among future healthcare professionals
regarding pharmacovigilance [18]. The success of
education intervention seen in this study as well as from
other geographies with different health care environment
suggest that such measures are effective in overcoming
the malaise and unwillingness in ADR reporting [10,19].
Setting such interventions right from the early clinical
years of students is likely to promote the ADR reporting
culture, although the long-term effects of the various
educational interventions are yet to be studied [20].
In this regard, a core curriculum has been proposed
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by a World Health Organization expert committee for
pharmacovigilance preparedness among medical, dental,
nursing and pharmacy students [18].

Conclusions

Our study showed that there was a significant lack
of knowledge among the health professionals regarding
pharmacovigilance and ADR monitoring, which improved
significantly following an educational intervention.
Also, lack of knowledge was reported as a major hurdle
in proper reporting of ADRs by the doctors and nurses
who participated in the study; this further highlights the
importance of educational intervention in strengthening
the pharmacovigilance activities. To conclude, the study
shows that there is need for education and training among
doctors and nurses in order to improve their knowledge
regarding drug safety and reporting practices.
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Questionnaire

Please encircle the answer of your choice. For
questions 7 and 8, please indicate your answers by using
arrows.

1. Pharmacovigilance is:

(a) The science of detecting the type and incidence
of ADR after drug is marketed

(b) The science of monitoring ADRs occurring in a
hospital

(¢) The process of improving the safety of the drug

(d) The detection, assessment, understanding and
prevention of adverse effects

2. Spontaneous reporting can help with all the
following except:

(a) Assessing safety of a drug

(b) Calculating incidence of ADRs

(c) Identifying predisposing factors to ADRs

(d) Identifying previously unrecognized ADRs

3. The healthcare professionals responsible for
reporting ADRs in a hospital is/are:

(a) Doctor

(b) Nurses

(¢) Pharmacist

(d) All of the above

4. In India, which regulatory body is responsible for
monitoring ADRs?

(a) Central Drugs Standard Control Organization
(CDSCO)

(b)Indian Council of Medical Research (ICMR)

(c) Indian Clinical Research Institute (ICRI)

(d)Medical Council of India (MCI)

5. In materiovigilance, we can report:
(a) Event due to machine

(b) Event due to implant

(c) Event due to reagents (in-vitro)
(d) All of the above

6. Which online tool is used for reporting ICSRs in
PvPI?

(a) Argus

(b) ARISg

(c) Vigiflow

(d) Vigibase

7. Match the following:

(a) Pioglitazone (i) Heart attack and stroke
(b) Deanxit (i) Bone marrow depression
(c) Analgin (iii) Suicidal tendency

(d) Sibutramine (iv) Bladder cancer
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8. Match the following:
(a) Yellow card (i) Health care professional

(b) Bluecard  (ii) Consumer reporting
(c) Red form  (iii) United Kingdom
(d) Blue form  (iv) Australia

9. All are causality assessment scales except:
(a) Naranjo

(b) WHO-UMC

(c) Kramer scale

(d) Hartwig scale

10. Minimum how many reports are required to
generate a signal?

(a)l

(b)2

(©3

(d)>3

11. Currently how many medical device monitoring
centers are there in India?

(a) 8

(b) 10

(c) 12

(d) 14

12. Consumer ADR reporting is currently available
in how many vernacular languages:

@9

(b) 10

()11

(d) 12

13. Which ICH guideline discusses ICSR reporting?
(a) E2A
(b) E2B
(c) E2C
(d) E2D

14. “Definite” causality assessment based on
Naranjo scale means a score of:

(a) More than 7

(b) More than 8

(c) More than 9

(d) More than 10

15. Pharmacovigilance programme of India was
officially inaugurated in the year:

(a) 2008

(b) 2009

(c) 2010

(d) 2011
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16. Pharmacovigilance includes:
(a) Drug related problem

(b) Herbal drugs

(c) Medical devices

(d) All

17. How many categories are there in WHO-UMC
causality assessment scale?

(a5

b)6

(c) 8

(d)9

18. Adverse event due to medical devices can
be reported to 1. SCTIMST; 2. AIIMS; 3. PGIMER; 4.
NHSRC:

(a)1&4

b)2&4

(c)2&3

(d) All the above

19. Total number of ADR monitoring centers across
India till date are:

(a) 200

(b) 225

(c) 250

(d) 275

20. Rare ADRs are most likely to be identified in
which phase of a clinical trial?

(a) Phase 1

(b) Phase 2

(c) Phase 3

(d) Phase 4

21. What factors do you think makes adverse drug
reaction reporting inconvenient/difficult/not possible? (You
may list as many factors as you like).
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