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Abstract:
Objective: To assess awareness of pharmacovigilance among the healthcare professionals and to evaluate the
impact of an educational intervention for improving awareness of pharmacovigilance among physician, pharmacist
and nurses in an Indian tertiary care teaching hospital.
Material &Methods: A suitable self-administered Knowledge, attitude, practice (KAP) survey questionnaire was
designed, validated using a method developed by Lynn M and survey was conducted among physician, nurses,
pharmacist of kasturba hospital, where local hospital based ADR reporting system exist. An interactive educational
intervention was designed for all participants of Pre-KAP questionnaire survey. The impact of effectiveness of
educational intervention among health care professionals was evaluated by means of post-KAP questionnaire
survey. The chi-square test and One- way Analysis of variance was used for statistical calculations.
Results:  In our study a total of 255 health care professionals were responded and involved in the pre - KAP and
post- KAP survey questionnaires. Health care professionals involved in the study were 85 Doctors, 85 Nurses and
85 pharmacists from each group. The overall response rates between pre intervention and post intervention was
statistically significant between doctors, nurses and pharmacist (P value <0.001) shows that effectiveness of
educational intervention for improving awareness of pharmacovigilance among physician, pharmacist and nurses.
Conclusion: Imparting the knowledge and awareness of pharmacovigilance among the health care professionals by
means of continues educational intervention would bring update knowledge of practice for drug safety into their
every day clinical practice and also brings the  adverse drug reactions (ADRs) reporting culture among them.
Keywords: pharmacovigilance; physician; pharmacists; nurses; educational intervention; Knowledge attitude
practice questionnaire, adverse drug reactions; India.

1. Introduction
Pharmacovigilance has constantly grown in
importance in last 15 years, relating to absolute
amount of adverse drug reactions (ADRs) and to the

fact that several hospital admissions are due to ADRs.
1-2 Good pharmacovigilance programs will identify the
risks and the risk factors  in  the shortest  possible  time
so that harm can be avoided or minimized.
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When communicated effectively, this information
allows for the intelligent, evidence-based use of
medicines and has the potential for preventing many
adverse reactions. ADRs are global problems of major
concern. They affect both children and adults with
varying magnitudes; causing both morbidity and
mortality.3-6 Physicians, pharmacist and nurses are in a
position to play a major key role in pharmacovigilance
programs,7,8 but underreporting is very common, with
an estimated median underreporting rate (defined as
percentage of ADRs detected from intensive data
collection that were not reported to relevant
spontaneous reporting systems) of 94%,9 and occurs
frequently for serious and unlabeled reactions.10,11 This
can  delay  detection  of  important  ADRs.  Studies  from
different settings indicate inadequate knowledge about
pharmacovigilance among healthcare professionals as
well as attitudes that are associated with a high degree
of underreporting.12-17 pharmacovigilance is still in its
infancy in India and there exists very limited
knowledge about this discipline. However, The Indian
national pharmacovigilance programme lacks
continuity due to lack of awareness and inadequate
training about drug safety monitoring among
healthcare professionals in India.18 Assessment of
awareness of pharmacovigilance among the healthcare
professionals is very important due to under reporting
of adverse drug reactions. Therefore this study was
conducted to assess awareness of pharmacovigilance
among the healthcare professionals and to evaluate the
impact of an educational intervention for improving
awareness of pharmacovigilance among physician,
pharmacist and nurses in an Indian tertiary care
teaching hospital.

2. Material and Methods
The study was conducted in the Kasturba Hospital
(KH), Manipal, which is a 2000-bedded tertiary care
teaching hospital in South India were ADR reporting
program exists in the hospital since July 2001 and the
same is coordinated by the department of pharmacy
practice of the Manipal College of pharmaceutical
sciences, Manipal University Manipal. The ADR
reporting unit of KH is one among the peripheral
centers for the national pharmacovigilance program.
This was a prospective Knowledge attitude practice
(KAP) questionnaire study conducted among
physician, nurses, pharmacist of kasturba hospital and
graduated pharmacist from Manipal College of
pharmaceutical sciences. This KAP questionnaire
survey was conducted during October 2009 to June
2010 and approval from Institutional Ethical

Committee of Kasturba Hospital, Manipal was
obtained prior to administering the questionnaire
survey. The survey questionnaire was administered to
85 doctors, 85 staff nurses, belonged to different
specialties practicing across this major hospital and 85
pharmacists both from hospital (staff pharmacist) and
also graduate pharmacist from Manipal College of
pharmaceutical sciences with minimum qualification
of bachelor in pharmacy degree. A suitable piloted
self- administered KAP survey questionnaire was
designed initially with 25 item interviewer
administered questionnaire, using a combination of
closed and open-ended questions. Prior to this study,
KAP survey questionnaire was piloted and evaluated
for its content validity using a method developed by
Lynn M.19 to test the content validity 10 content
experts were selected. The panel of experts included
was  physician,  staff  nurses,  and  two  senior  clinical
pharmacist of kasturba hospital, where the ADR
reporting and monitoring system was implemented.
These content experts were provided with a copy of
the KAP survey questionnaire and the rationale and
objective of the study were explained. Few changes in
the order and phrasing of the questions were made
after discussion with fellow clinical pharmacists and
few physicians. The final KAP questionnaire
(Appendix I) Consisted of 22 questions out of which
question number 1 to 13 was knowledge based,
question number 10 was match the following, question
number 14 to 19 was attitude based and question
number 20 to 22 was practice based questions,
designed specifically to answer the awareness about
pharmacovigilance. In order to preclude any potential
bias the disclosure of name of the responder was made
optional. Initially Pre-KAP questionnaire was briefed
to all participants (physician, pharmacist and nurses
about the purpose of the study and asked to submit the
filled questionnaire to the identified nursing station of
their respective departments in the hospital and senior
clinical pharmacist was involved for collection and
assessment of  filled questionnaire. All participants
were also provided with sufficient time of 15 days to
fill the Pre-KAP questionnaire. Pre-KAP questionnaire
was administered at the beginning of the study, in
order to identify the Knowledge attitude practice of
pharmacovigilance. The Pre-KAP survey questionnaire
was analyzed, question wise and their percentage value
was calculated. During Pre-KAP questionnaire
administration the choices were not provided in order
to assess the actual knowledge. In case of unanswered
questions, a participant was excluded from the study.
An interactive educational intervention was designed
separately for all participants of Pre-KAP
questionnaire survey (physician, pharmacist and
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nurses) in order to facilitate the transfer of knowledge
of pharmacovigilance program by getting approval
from medical superintendent, head of the departments
of medicine, chief nursing educator consultant,
kasturba Hospital, manipal and chief pharmacist, KH,
manipal. The educational intervention was divided into
a theoretical and a practical part. The theoretical part
consisted of a presentation on how to report a
suspected adverse drug reaction followed by economic
and epidemiological importance of reporting the ADRs
and its effect on patient safety, as well as on the
definition of pharmacovigilance, classification of
ADRs (i.e. in terms of causality assessment,
seriousness and severity, ADR reporting cards from
various countries, ADR alert cards, WHO online
database for reporting adverse drug reactions). During
this session physician, pharmacist and nurses were also
encouraged to report all suspected ADRs, including
those that were mild or anticipated. During this period
physicians, pharmacist and nurses took part in a one-
on-one ADR training session, which lasted
approximately 1 hour. The sessions were held by
trained senior grade lecturer in the field of
pharmacovigilance research. The practical part of the

intervention included practical examples of how to
document serious ADRs using ADR notification and
documentation forms. Two weeks after the educational
intervention, all participants of Pre-KAP questionnaire
(i.e. physician, pharmacist and nurses who participated
in educational intervention program was administered.
Post-KAP questionnaire was analyzed, question wise
and their percentage value was calculated by trained
senior grade lecturer in the field of pharmacovigilance
research. Healthcare professionals were also asked if
they had encountered any problems; if so, they were
provided with support. To measure changes in the
awareness of pharmacovigilance among the healthcare
professionals between pre-intervention and post-
intervention and to evaluate the impact of effectiveness
of educational intervention among healthcare
professionals, the chi-square test was used to compare
the difference in correct responses for each question
and a One-way Analysis of variance (ANOVA) was
used for three or more group comparisons. All
statistical calculations were performed using Statistical
Package for  Social  Science (SPSS) Version 17.0.  The
level of statistical significance was set at p < 0.05.

Appendix I

KAP Questionnaire
Instructions:  You are requested to give information to the best of your knowledge. Please mark tick ( Ö ) for the
correct response.

1) Define Pharmacovigilance? (Most appropriate any one only)
      a)  The science of monitoring ADR’s happening in a Hospital
      b)  The process of improving the safety of Drugs
      c)  The detection, assessment, understanding & prevention of adverse effects
      d)  The science detecting the type & incidence of ADR after drug is marketed.
2)  The important purpose of Pharmacovigilance is (Most appropriate one)
      a)  To identify safety of drugs                            b)  To calculate incidence of ADR’s
      c)  To identify predisposing factors to ADR’s   d)  To identify unrecognized ADR’s
3)  Which of the following methods is commonly employed by the pharmaceutical companies to monitor adverse

drug  reactions of  new drugs once they are launched in the market?
      a) Meta analysis                      b) Post Marketing Surveillance (PMS) studies.
      c) Population studies              d) Regression analysis
4) A serious adverse Event in India should be reported to the Regulatory body within
       a) One day    b) Seven calendar days   c) Fourteen calendar days   d) Fifteen
             Calendar days
5) The international center for adverse drug reaction monitoring is located in
       a) Unites States of America b) Australia    c) France   d) Sweden
6)  One of the following is the agency in Unites States of America involved in drug safety
       issues .
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       a) American Society of Health System Pharmacists (ASHP)
       b) United States food and drug administration (US FDA)
       c) American Medical Association (AMA)
       d) American Pharmaceutical Association (APA)
7) One of the following is a major risk factor for the occurrence of maximum adverse drug
     reactions

a) Arthritis b) Renal failure c) Visual impairment d) Vacuities

8) In India which Regulatory body is responsible for monitoring of ADR’s?
     a)  Central Drugs Standard Control Organization   b) Indian Institute of sciences
     c)) Pharmacy Council of India   d) Medical Council of India
9) Which of the following scales is most commonly used to establish the causality of an ADR?
     a) Hartwig scale b) Naranjo algorithm c) Schumock and Thornton scale   d) Karch &
            Lasagna scale
10) Match the ADR reporting systems to the respective countries. (Write the number in the appropriate boxes)
           1)  Yellow card                                                          India

 2)  Green card                                                            Australia
 3)  ADR reporting Form                                            United Kingdom
 4)  Blue card                                                              Scotland

11) One among these is a Regional Pharmacovigilance centre?
       a)Kasturba Hospital, Manipal   b)JIPMER, Pondicherry c) JSS Medical College &
              Hospital, Mysore                  d) CMC, Vellore
12) Which one of the following is the ‘WHO online database’ for reporting ADRs?
     a) ADR advisory committtee    b)  Medsafe c)  Vigibase d) Med watch
13)  Rare ADRs can be identified in the following phase of a clinical trial
      a) During phase-1 clinical trials    b) During phase-2 clinical trials
      c) During phase-3 clinical trials    d) During phase-4 clinical trials
14) The healthcare professionals responsible for reporting ADR in a hospital is/are
     a) Doctor   b) Pharmacist c) Nurses d) All of the above
15) Which among the following factors discourage you from reporting Adverse Drug Reactions? (Any one only)
     a) Non-remuneration for reporting      b) Lack of time to report ADR
     c) A single unreported case may not affect ADR database
     d)  Difficult to decide whether ADR has occurred or not
16) Do you think reporting is a professional obligation for you?
        a) Yes               b) No                      c)  Don’t know           d) Perhaps
17) What is your opinion about establishing ADR monitoring centre in every hospital?
       a) Should be in every hospital   b) Not necessary in every hospital
       c) One in a city is sufficient      d) Depends on number of bed size in the hospitals.
18) Do you think reporting of adverse drug reaction is necessary?
         a) Yes b) No
19) Do you think Pharmacovigilance should be taught in detail to healthcare professionals?

a) Yes b)  No
20) Have you anytime read any article on prevention of adverse drug reactions?
        a) Yes b)  No
21) Have you ever come across with an ADR?
       a) Yes b)  No
22) Have you ever been trained on how to report Adverse Drug Reaction (ADR)?
       a) Yes b)  No
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Table 1.  Knowledge, attitude, practice of the Doctors towards Pharmacovigilance Questionnaires before
and after educational intervention.

Q KAP   Items
Pre-KAP
Responses (%)
N = 85

Post- KAP
Responses (%)
N=85

p- Value

Define Pharmacovigilance?
a) The science of monitoring ADR’s happening in a Hospital 15 (17.7) 01(1.1)
b) The process of improving the safety of Drugs 15 (17.7) 00
c) The detection, assessment, understanding & prevention of
adverse effects* 47(55.2) 84(98.9) <0.001

1.

d) The science detecting the type & incidence of ADR after drug
is marketed. 8(9.4) 00

The most important purpose of Pharmacovigilance is

a) To identify safety of drugs* 24 (28.3) 57(67) 0.796
b) To calculate incidence of ADR’s 17(20) 4(4.8)
c) To identify predisposing factors to ADR’s 13(15.2) 14(16.4)

2.

d) To identify previously unrecognized ADR’s 31(36.5) 10(11.8)

Which of the following methods is commonly employed by the
pharmaceutical companies to monitor adverse drug reactions of
new drugs once they are launched in the market?
a) Meta analysis 00 00
b) Post Marketing Surveillance (PMS) studies* 78(91.8) 85(100) <0.001
c) Population studies 7(8.2) 00

3.

d) Regression analysis 00 00
A serious  adverse  Event  in  India  should  be  reported  to  the
Regulatory body within
a) One day 15(17.7) 4(4.7)
b) Seven calendar days 29(34.1) 11(13)
c) Fourteen calendar days* 33(38.9) 65(76.4) 0.002

4.

d) Fifteen calendar days 8(9.3) 5(5.9)
The international center for adverse drug reaction
monitoring is located in   a) Unites States of America 37(43.5) 1(1.1)
                                         b) Australia 16(19) 2(2.4)
                                         c) France 17(20) 7(8.3)

5.

                                         d) Sweden* 15(17.5) 75(88.2) <0.001
One of the following is the agency in Unites States of America
involved in drug safety issues

a) American Society of Health System Pharmacists (ASHP) 10(11.8) 2(2.3)
b) United States food and drug administration* (US FDA) 70(82.4) 80(94.1) <0.001
c) American Medical Association (AMA) 2(2.3) 1(1.2)

6.

d) American Pharmaceutical Association (APA) 3(3.5) 2(2.4)
One of the following is a major risk factor for the occurrence of
maximum adverse drug reactions
a) Arthritis 35(41.1) 25(29.4)
b) Renal failure * 12(14.1) 30(35.2) <0.001
c) Visual impairment 25(29.4) 20(23.6)

7.

d) Vacuities 13(15.4) 10(11.8)



In India which Regulatory body is responsible for monitoring of
ADR’s?
a) Central Drugs Standard Control Organization* 37(43.6) 72(84.8) <0.001
b) Indian Institute of sciences 17(20) 9(10.6)
c) Pharmacy Council of India 19(22.3) 2(2.3)

8.

d) Medical Council of India 12(14.1) 2(2.3)
Which of the following scales is most commonly used to establish
the causality of an adverse drug reaction?
a) Hartwig scale 25(29.4) 12(14.1)
b) Naranjo algorithm* 12(14.0) 50(58.8) 0.076
c) Schumock and Thornton scale 37(43.6) 16(18.8)

9.

d) Karch & Lasagna scale 11(13) 7(8.3)
Match the ADR reporting systems to the respective countries. Number of correct responses given from

N = 85 for each answers.
 1)  Yellow card -United Kingdom* 40(47.0) 60(70.5)
 2)  Green card -    Scotland* 30(35.2) 75(88.2)
 3)  ADR reporting Form - India* 70(82.4) 80(94.1)

10
.

 4)  Blue card - Australia* 55(64.7) 83(97.6)

<0.001

One among these is a Regional Pharmacovigilance centre?

a) Kasturba Hospital, Manipal 5(5.9) 3(3.6)
b) JIPMER, Pondicherry* 40(47.0) 75(88.2) <0.001
c) JSS Medical College & Hospital, Mysore 10(11.8) 5(5.9)

11
.

d) CMC, Vellore 30(35.3) 2(2.3)
Which  one  of  the  following  is  the  ‘WHO  online  database’  for
reporting adverse drug reactions?
a) Adverse drug reaction advisory committtee 42(49.4) 13(15.2)
b) Medsafe 9(10.6) 4(4.8)
c) Vigibase* 22(25.9) 65(76.4) <0.001

12
.

d) Med watch 12(14.1) 3(3.6)

Rare ADRs can be identified in the following phase of a clinical
trial
a) During phase-1 clinical trials 18(21.1) 23(27.0)
b) During phase-2 clinical trials 27(31.8) 12(14.1)
c) During phase-3 clinical trials 15(17.7) 13(15.2)

13
.

d) During phase-4 clinical trials* 25(29.4) 37(43.7) 0.288
The healthcare professional/s responsible for reporting adverse
drug reaction in a hospital is/are

a) Doctor 3(3.6) 00
b) Pharmacist 1(1.1) 00
c) Nurses 1(1.1) 00

14
.

d) All of the above* 80(94.2) 85(100) <0.001
Which among the following factor discourage you from reporting
Adverse Drug Reaction? ( Any one only)
a) Non-remuneration for reporting 2(2.4) 00
b) Lack of time to report ADR* 74(87) 83(97.6) <0.001
c) A single unreported case may not affect ADR database 3(3.6) 00

15
.

d) Difficult to decide whether ADR has occurred or not 6(7.0) 2(2.4)
Do you think adverse drug reaction reporting is a professional
obligation for you?
 a) Yes* 76(89.4) 85(100) <0.001
 b) No 00 00

16
.

c) Don’t know 00 00



d) Perhap 9(10.6) 00

What is your opinion about establishing ADR monitoring centre
in every hospital?
a) Should be in every hospital* 60(70.6) 73(85.9) 0.355
b) Not necessary in every hospital 7(8.2) 2(2.3)
c) One in a city is sufficient 9(10.6) 4(4.8)

17
.

d) Depends on number of bed size in the hospitals 9(10.6) 6(7.0)
Do you think reporting of adverse drug reaction is necessary?
a) Yes* 78(91.8) 82(96.5) <0.001

18
.

b) No 7(8.2) 3(3.5)
Do you think Pharmacovigilance should be taught in detail to
healthcare professionals?
a) Yes* 80(94.1) 83(97.6) <0.001

19
.

b)  No 5(5.9) 2(2.4)
Have you anytime read any article on prevention of adverse drug
reactions?
a) Yes* 60(70.6) 85(100) <0.001

20
.

b) No 25(29.4) 00
Have you ever come across with an ADR?

a) Yes* 85(100) 85(100) <0.001

21
.

b) No 00 00

Have you ever been trained on how to report Adverse Drug
Reaction (ADR)?
a) Yes* 43(50.5) 85(100) <0.001

22
.

b) No 42(49.5) 00
Correct Response*
P < 0.001 (comparisons between the pre- KAP and Post- KAP responses).

Table 2.  Knowledge, attitude, practice of the Nurses towards Pharmacovigilance Questionnaires before and
after educational intervention.

Q KAP   Items Pre-KAP
Responses (%)

N = 85

Post- KAP
Responses (%)

N=85

p- Value

Define Pharmacovigilance?
a) The science of monitoring ADR’s happening in a Hospital 25 (29.4) 2(2.3)
b) The process of improving the safety of Drugs 24(28.2) 12 (14.2)
c) The detection, assessment, understanding & prevention of
adverse effects* 18(21.3) 65(76.5) <0.001

1.

d) The science detecting the type & incidence of ADR after drug is
marketed. 18(21.1) 6(7.0)

The most important purpose of Pharmacovigilance is
a) To identify safety of drugs* 18 (21.1) 45(53) 0.826
b) To calculate incidence of ADR’s 19(22.3) 12(14.1)
c) To identify predisposing factors to ADR’s 19(22.3) 13(15.2)

2.

d) To identify previously unrecognized ADR’s 29(34.3) 15(17.7)
Which of the following methods is commonly employed by the
pharmaceutical companies to monitor adverse drug reactions of
new drugs once they are launched in the market?
a) Meta analysis 20(23.6) 16(18.9)
b) Post Marketing Surveillance (PMS) studies* 30(35.2) 65(76.4) <0.001

3.

c) Population studies 21(24.8) 4(4.7)



d) Regression analysis 14(16.4) 00
A serious adverse Event in India should be reported to the
Regulatory body within
a) One day 28(33) 00
b) Seven calendar days 12(14) 14(16.4)
c) Fourteen calendar days* 16(18.9) 71(83.6) 0.002

4.

d) Fifteen calendar days 29(34.1) 00
The international center for adverse drug reaction
monitoring is located in   a) Unites States of America 23(27) 5(5.9)
                                         b) Australia 12(14.2) 2(2.3)
                                         c) France 6(7) 15(17.7)

5.

                                         d) Sweden* 44(51.8) 63(74.1) <0.001
One of the following is the agency in Unites States of America
involved in drug safety issues

a) American Society of Health System Pharmacists (ASHP) 23(27.2) 2(2.3)
b) United States food and drug administration* (US FDA) 48(56.4) 80(94.1) <0.001
c) American Medical Association (AMA) 6(7) 3(3.6)

6.

d) American Pharmaceutical Association (APA) 8(9.4) 00
One of the following is a major risk factor for the occurrence of
maximum adverse drug reactions

a) Arthritis 24(28.3) 15(17.7)
b) Renal failure * 40(47) 46(54.2) <0.001
c) Visual impairment 12(14.1) 18(21.1)

7.

d) Vacuities 9(10.6) 6(7)
In India which Regulatory body is responsible for monitoring of
ADR’s?

a) Central Drugs Standard Control Organization* 17(20) 43(50.6) <0.001
b) Indian Institute of sciences 15(17.7) 26(30.6)
c) Pharmacy Council of India 1(1.1) 10(11.8)

8.

d) Medical Council of India 52(61.2) 6(7.0)
Which of the following scales is most commonly used to establish
the causality of an adverse drug reaction?

a) Hartwig scale 39(45.9) 17(20.2)
b) Naranjo algorithm* 30(35.2) 48(56.4) 0.076
c) Schumock and Thornton scale 12(14.1) 7(8.2)

9.

d) Karch & Lasagna scale 4(4.8) 13(15.2)
Match the ADR reporting systems to the respective countries. Number of correct responses given from

N = 85 for each answers.
 1)  Yellow card -United Kingdom* 40(47) 55(64.7)
 2)  Green card -    Scotland* 48(56.4) 53(62.3)
 3)  ADR reporting Form - India* 35(41.1) 65(76.4)

10.

 4)  Blue card - Australia* 63(74.1) 72(84.7)

<0.001

One among these is a Regional Pharmacovigilance centre?
a) Kasturba Hospital, Manipal 32(37.7) 12(14.1)
b) JIPMER, Pondicherry* 26(30.5) 37(43.5) <0.001
c) JSS Medical College & Hospital, Mysore 21(24.8) 12(14.2)

11.

d) CMC, Vellore 6(7.0) 24(28.2)
Which one of the following is the ‘WHO online database’ for
reporting adverse drug reactions?
a) Adverse drug reaction advisory committtee 41(48.2) 10(11.8)

12.

b) Medsafe 21(24.7) 10(11.8)



Correct Response*
P< 0.001(comparisons between the pre- KAP and Post- KAP responses).

c) Vigibase* 20(23.5) 56(65.9) <0.001
d) Med watch 3(3.6) 9(10.5)
Rare ADRs can be identified in the following phase of a clinical
trial
a) During phase-1 clinical trials 9(10.6) 2(2.3)
b) During phase-2 clinical trials 18(21.2) 2(2.3)
c) During phase-3 clinical trials 12(14.1) 19(12.4)

13.

d) During phase-4 clinical trials* 46(54.1) 62(73) 0.273
The healthcare professional/s responsible for reporting adverse
drug reaction in a hospital is/are
a) Doctor 00 00
b) Pharmacist 00 00
c) Nurses 00 00

14.

d) All of the above* 85(100) 85(100) <0.001
Which among the following factor discourage you from reporting
Adverse Drug Reaction? ( Any one only)

a) Non-remuneration for reporting 00 00
b) Lack of time to report ADR* 5(5.8) 1(1.1) <0.001
c) A single unreported case may not affect ADR database 00 12(14.1)

15.

d) Difficult to decide whether ADR has occurred or not 80(94.2) 72(84.8)
Do you think adverse drug reaction reporting is a professional
obligation for you?
 a) Yes* 61(71.8) 79(92.9) <0.001
 b) No 2(2.3) 00
c) Don’t know 3(3.6) 00

16.

d) Perhap 19(22.3) 6(7.1)
What is your opinion about establishing ADR monitoring centre in
every hospital?
a) Should be in every hospital* 72(84.7) 84(98.8) 0.255
b) Not necessary in every hospital 12(14.1) 1(1.2)
c) One in a city is sufficient 1(1.2) 00

17.

d) Depends on number of bed size in the hospitals 00 00
Do you think reporting of adverse drug reaction is necessary?
a) Yes* 85(100) 85(100) <0.001

18.

b) No 00 00
Do you think Pharmacovigilance should be taught in detail to
healthcare professionals?
a) Yes* 72(84.7) 83(97.6) <0.001

19.

b)  No 13(15.3) 2(2.4)
Have you anytime read any article on prevention of adverse drug
reactions?
a) Yes* 64(75.2) 64(75.2) <0.001

20.

b) No 21(24.8) 21(24.8)
Have you ever come across with an ADR?

a) Yes* 85(100) 85(100) <0.001

21.

b) No 00 00
Have you ever been trained on how to report Adverse Drug
Reaction (ADR)?
a) Yes* 14(16.4) 81(95.2) <0.001

22.

b) No 71(83.6) 4(4.8)
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3. Results
 Of  the  405  KAP  questionnaires  circulated,  a  total  of
255 health care professionals (85 Doctors, 85 nurses
and 85 pharmacists) was responded and involved in
the Pre -  KAP and post  -  KAP survey questionnaires.
Question 1 sought information about definition of
pharmacovigilance.   Response  rates  for  Question  1
from doctors, nurses, and pharmacist differ
significantly between pre-KAP and post-KAP i.e. after
educational interventions. (Table 1) doctors 55.2% to
98.9%, (Table 2) nurses 21.3% to 76.5% and
pharmacist (Table 3) 77.7% to 93% respectively; P
value <0.001 in all the three groups). Question 2
investigated important purpose of pharmacovigilance.
According to the data for question 2, 28.3 % of doctors
(Table 1) were given correct response in pre- KAP, 67
% of doctors were given correct response in post-KAP.
In case of nurses (Table 2), 21.1% were given correct
response in pre- KAP, 53% were given correct
response  in  post-  KAP.   But  response  rates  were
statistically not significantly between doctors and
nurses after educational interventions for question 2 (P
value greater than 0.05). However, for question 2,
response rates were statistically significant in case of
pharmacist (Table 3) between pre- KAP and post-KAP
questionnaires (71.7% to 93% respectively; P value
<0.001). Question 3 sought information about methods
commonly employed by the pharmaceutical company
for monitoring ADRs of new drugs once they are
launched in the market. Response rates for Question 3
from doctors, nurses, and pharmacist differ
significantly  between  pre-KAP  and  post-  KAP.  i.e.
after educational interventions (Table 1) Doctors
91.8% to 100%, (Table 2) Nurses 35.2% to 76.4%  and
pharmacist (Table 3) 97.6% to 100% respectively; P
value <0.001 in all the three groups). Question 4
investigated health care professionals’ awareness of
reporting serious adverse events with regulatory body
in India. In case of Question 4, 38.9 % of doctors
(Table  1) were given correct response in pre- KAP,
76.4 % of doctors were given correct response in post-
KAP. In case of  nurses (Table 2), 18.9 % were given
correct response in pre- KAP, 83.6% were given
correct response in post- KAP.  But response rates
were statistically not significantly between doctors and
nurses after educational interventions for question 4 (P
value greater than 0.05). However, for question 4,
response rates were statistically significantly in case of
pharmacist (Table 3) between pre- KAP and post-KAP
questionnaires (5.9% to 89.4% respectively; P value
<0.001). Question 5 sought information about
international center for adverse drug reactions

monitoring. Response rates for Question 5 from
doctors, nurses, and pharmacist, statistically significant
between  pre-KAP  and  post-  KAP.  Doctors  17.5%  to
88.2% (Table 1), nurses 51.8% to 74.1% (Table 2) and
pharmacist (Table 3) 95.3% to 100 % respectively; P
value <0.001 in all the three groups). Question 6
sought information about agency in United States of
America involved in drug safety issues. Response rates
for Question 6 from doctors, nurses, and pharmacist,
statistically significant between pre-KAP and post-
KAP. Doctors 82.4% to 94.1% (Table 1), nurses
56.4% to 94.1% (Table 2) and pharmacist (Table 3)
80% to 100 % respectively; P value <0.001 in all the
three groups). Question 7 sought information about
major risk factors for the occurrence of maximum
adverse drug reactions. Response rates for Question 7
from doctors, nurses, and pharmacist, statistically
significant between pre-KAP and post- KAP. Doctors
14.1% to 35.2% (Table 1), nurses 47% to 54.2%
(Table 2) and pharmacist (Table 3) 75.2% to 91.8 %
respectively; P value  <0.001  in  all  the  three
groups).Question 8 investigated which regulatory body
is responsible for monitoring for ADRs in India.
Response rates for Question 8 from doctors, nurses,
and pharmacist, statistically significant between pre-
KAP and post- KAP. Doctors 43.6% to 84.8% (Table
1), nurses 20% to 50.6% (Table 2) and pharmacist
(Table 3) 97.6% to 100 % respectively; P value <0.001
in all the three groups).Question 9 sought information
about most commonly used causality assessment of
ADRs. According to the data for question 9, 14.0 % of
doctors (Table 1) were given correct in response pre-
KAP, 58.8% of doctors were given correct response in
post-KAP. In case of nurses (Table 2), 35.2% were
given correct response in pre- KAP, 56.4% were given
correct  response  in  post-  KAP.   But  response  rates
were statistically not significantly between doctors and
nurses after educational interventions for question 9 (P
value greater than 0.05). However, for question 9,
response rates were statistically significant in case of
pharmacist (Table 3) between pre- KAP and post-KAP
questionnaires (87% to 94.2% respectively; P value
<0.001). Question 10 investigated the ADR reporting
system to the respective countries by means of match
the following. The overall results are statistically
significant between pre-KAP and post- KAP in all the
three groups (P value <0.001). In case of
Doctor’s(Table 1) response for pre-KAP and post-
KAP results for yellow card- United Kingdom 47% to
70.5%, green card –Scotland 35.2% to 88.2%, ADR
reporting form- India 82.4% to 94.1%, blue card-
Australia 64.7% to 97.6%. In case of Nurse’s(Table 2)
responds for pre-KAP and post- KAP results for
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yellow card- United Kingdom 47% to 64.7%, green
card –Scotland 56.4% to 62.3%, ADR reporting form-
India 41.1% to 76.4%, blue card- Australia 74.1% to
84.7%. In case of pharmacist’s(Table 3) responds for
pre-KAP  and  post-  KAP  results  for  yellow  card-
United Kingdom 94.1% to 96.4%, green card –
Scotland 87% to 91.7%, ADR reporting form- India
97.1% to 100%, blue card- Australia 88.2% to 95.2%.
Question 11 sought information about knowledge of
regional pharmacovigilance centre in India. The
overall results between pre-KAP and post- KAP in all
the three groups are statistically significant P value
<0.001; Doctor’s (Table 1) responds for pre-KAP and
post- KAP (47.0% and 88.2%), Nurse’s (Table 2)
response for pre-KAP and post- KAP (30.5% and
43.5%), pharmacist’s (Table 3) response for pre-KAP
and post- KAP (85.8% and 94.1%) respectively.
Question 12 investigated about WHO online data base
for reporting ADRs. The results are statistically
significant between pre-KAP and post- KAP in all the
three groups P value <0.001. The percentage of correct
response with doctors (Table 1) for pre-KAP and post-
KAP (25.9% and 76.4%), Nurse’s (Table 2) response
for pre-KAP and post- KAP (23.5% and 65.9%),
pharmacist’s (Table  3) response for pre-KAP and
post- KAP (82.4% and 97.7%) respectively. Question
13 sought information about rare ADRs that can be
identified during which phase of a clinical trial. The
results are statistically not significant between pre-
KAP  and  post-  KAP  in  all  the  three  groups (P value
greater than 0.05). The percentage of correct response
with  doctors  (Table  1)  for  pre-KAP  and  post-  KAP
(29.4% and 43.7%), Nurse’s (Table 2) response for
pre-KAP and post- KAP (54.1% and 73%),
pharmacist’s (Table 3) response for pre-KAP and post-
KAP (73% and 90.6%) respectively. Question 14
sought information about professional responsibility
for reporting ADRs. The percentage of correct
response with doctors (Table 1) for pre-KAP and post-
KAP (94.2% and 100%), Nurse’s (Table 2),
pharmacist’s (Table 3) response for pre-KAP and post-

KAP (100%). Question 15 investigated about factors
discouraged them for reporting ADRs. The results are
statistically significant between pre-KAP and post-
KAP in all the three groups P value <0.001. The
percentage of correct response with doctors (Table 1)
for pre-KAP and post- KAP (87% and 97.6%), Nurse’s
(Table 2) response for pre-KAP and post- KAP (5.8%
and  1.1%),  pharmacist’s  (Table  3)  response  for  pre-
KAP and post- KAP (96.5% and 100%) respectively.
Question 16 investigated about attitude of reporting
ADRs. The results are statistically significant between
pre-KAP and post- KAP in all the three groups P value
<0.001. The percentage of correct response with
doctors (Table 1) for pre-KAP and post- KAP (89.4%
and 100%), Nurse’s (Table 2) response for pre-KAP
and post- KAP (71.8% ; 92.9%), pharmacist’s (Table
3)  response  for  pre-KAP  and  post-  KAP  (100%)
respectively. Question 17 investigated about opinion
about establishing ADR monitoring centre in every
hospital. The results are not statistically significant
between  pre-KAP  and  post-  KAP  in  all  the  three
groups. The percentage of correct response with
doctors (Table 1) for pre-KAP and post- KAP (70.6%
and 85.9%), Nurse’s (Table 2) response for pre-KAP
and post- KAP (84.7% and 98.8%), pharmacist’s
(Table 3) response for pre-KAP and post- KAP (93%
and 100%) respectively. Question 18 to 19 sought
information about attitude of pharmacovigilance by
means of  ‘yes’ or ‘no’ questionnaires. In majority of
all the three groups the percentage of correct response
between  pre-  KAP  and  post-  KAP  was  statistically
significant P value <0.001. The aim of the question 20
was to assess health care professionals’ perception and
practice on prevention of adverse drug reaction. The
percentage of correct response with doctors (Table 1)
for pre-KAP and post- KAP (70.6%  and 100%),
Nurse’s (Table 2) response for both pre-KAP and post-
KAP (75.2%). pharmacist’s (Table 3) response for pre-
KAP and post- KAP (94.1% and 94%) respectively.
Finally, questions 21 and 22 sought information about
practice of pharmacovigilance by means of  ‘yes’ or
‘no’ questionnaires.
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Table 3.  Knowledge, attitude, practice of the Pharmacist towards Pharmacovigilance Questionnaires
before and after educational intervention.

Q KAP   Items Pre-KAP
Responses (%)
N = 85

Post- KAP
Responses (%)
N=85

Define Pharmacovigilance?
a) The science of monitoring ADR’s happening in a Hospital 5 (5.9) 1(1.1)
b) The process of improving the safety of Drugs 9(10.5) 2 (2.3)
c) The detection, assessment, understanding & prevention of
adverse effects* 66(77.7) 79(93) <0.001

1.

d) The science detecting the type & incidence of ADR after
drug is marketed. 5(5.9) 3(3.6)

The most important purpose of Pharmacovigilance is

a) To identify safety of drugs* 61 (71.7) 81(95.3) <0.001
b) To calculate incidence of ADR’s 00 00
c) To identify predisposing factors to ADR’s 00 00

2.

d) To identify previously unrecognized ADR’s 24(28.3) 4(4.7)

Which of the following methods is commonly employed by
the pharmaceutical companies to monitor adverse drug
reactions of new drugs once they are launched in the market?
a) Meta analysis 2(2.4) 00
b) Post Marketing Surveillance (PMS) studies* 83(97.6) 85(100) <0.001
c) Population studies 00 00

3.

d) Regression analysis 00 00

A serious  adverse  Event  in  India  should  be  reported  to  the
Regulatory body within
a) One day 6(7.0) 3(3.6)
b) Seven calendar days 73(85.9) 5(5.9)
c) Fourteen calendar days* 5(5.9) 76(89.4) <0.001

4.

d) Fifteen calendar days 1(1.2) 1(1.1)
The international center for adverse drug reaction
monitoring is located in   a) Unites States of America 1(1.2) 00
                                         b) Australia 2(2.3) 00
                                         c) France 1(1.2) 00

5.

                                         d) Sweden* 81(95.3) 85(100)
One of the following is the agency in Unites States of
America involved in drug safety issues

a) American Society of Health System Pharmacists (ASHP) 5(5.9) 00
b) United States food and drug administration* (US FDA) 80(94.1) 85(100) <0.001
c) American Medical Association (AMA) 00 00

6.

d) American Pharmaceutical Association (APA) 00 00
One of the following is a major risk factor for the occurrence
of maximum adverse drug reactions

a) Arthritis 8(9.4) 3(3.6)
b) Renal failure * 64(75.2) 78(91.8) <0.001

7.

c) Visual impairment 9(10.6) 2(2.3)



d) Vacuities 4(4.8) 2(2.3)
In India which Regulatory body is responsible for monitoring
of ADR’s?
a) Central Drugs Standard Control Organization* 83(97.6) 85(100) <0.001
b) Indian Institute of sciences 00 00
c) Pharmacy Council of India 2(2.4) 00

8.

d) Medical Council of India 00 00
Which of the following scales is most commonly used to
establish the causality of an adverse drug reaction?
a) Hartwig scale 2(2.4) 00
b) Naranjo algorithm* 74(87) 80(94.2) 0.076
c) Schumock and Thornton scale 3(3.6) 00

9.

d) Karch & Lasagna scale 6(7.0) 5(5.8)
Match the ADR reporting systems to the respective countries. Number of correct responses given from

N = 85 for each answers.
 1)  Yellow card -United Kingdom* 80(94.1) 82(96.4)
 2)  Green card -    Scotland* 74(87) 78(91.7)
 3)  ADR reporting Form - India* 83(97.1) 85(100)

10.

 4)  Blue card - Australia* 75(88.2) 81(95.2)

<0.001

One among these is a Regional Pharmacovigilance centre?

a) Kasturba Hospital, Manipal 4(4.8) 2(2.3)
b) JIPMER, Pondicherry* 73(85.8) 80(94.1) <0.001
c) JSS Medical College & Hospital, Mysore 5(5.8) 3(3.6)

11.

d) CMC, Vellore 3(3.6) 00
Which one of the following is the ‘WHO online database’ for
reporting adverse drug reactions?
a) Adverse drug reaction advisory committtee 5(5.8) 00
b) Medsafe 8(9.5) 2(2.3)
c) Vigibase* 70(82.4) 83(97.7) <0.001

12.

d) Med watch 2(2.3) 00
Rare ADRs can be identified in the following phase of a
clinical trial
a) During phase-1 clinical trials 9(10.5) 3(3.5)
b) During phase-2 clinical trials 6(7.0) 2(2.4)
c) During phase-3 clinical trials 8(9.5) 3(3.5)

13.

d) During phase-4 clinical trials* 62(73) 77(90.6) 0.243
The healthcare professional/s responsible for reporting
adverse drug reaction in a hospital is/are

a) Doctor 00 00
b) Pharmacist 00 00
c) Nurses 00 00

14.

d) All of the above* 85(100) 85(100) <0.001
Which among the following factor discourage you from
reporting Adverse Drug Reaction? ( Any one only)
a) Non-remuneration for reporting 00 00
b) Lack of time to report ADR* 82(96.5) 85(100) <0.001
c) A single unreported case may not affect ADR database 2(2.3) 00

15.

d) Difficult to decide whether ADR has occurred or not 1(1.2) 00
Do you think adverse drug reaction reporting is a professional
obligation for you?

16.

 a) Yes* 85(100) 85(100) <0.001



Correct Response*
P < 0.001 (comparisons between the pre- KAP and Post- KAP responses).

Table 4. Comparison of effectiveness of educational intervention for awareness of
pharmacovigilance among physician, pharmacist and nurses.

4. Discussion
This is the first study assessing the Knowledge,
attitude, practice of pharmacovigilance among the
healthcare professionals who attended educational
training program on pharmacovigilance at the hospital
where hospital based ADR reporting and monitoring
system exist. The present study shows that healthcare
professional who attended theoretical and also
practical part of educational intervention on

pharmacovigilance are much satisfied with them and
consider them very useful. This educational
intervention program on pharmacovigilance
encouraged physician, pharmacist and nurses to
enhance the relationship between them for reporting
adverse drug reactions. The overall results of the post-
KAP questionnaire in our study was encouraging
among physician, pharmacist and nurses and revealed
that physicians, nurses and pharmacists enhanced
awareness of reporting ADRs was reflected by an

 b) No 00 00
c) Don’t know 00 00
d) Perhap 00 00

What is your opinion about establishing ADR monitoring
centre in every hospital?
a) Should be in every hospital* 79(93) 80(94.1) 0.285
b) Not necessary in every hospital 1(1.1) 00
c) One in a city is sufficient 3(3.6) 3(3.6)

17.

d) Depends on number of bed size in the hospitals 2(2.3) 2(2.3)

Do you think reporting of adverse drug reaction is necessary?
a) Yes* 85(100) 85(100) <0.001

18.

b) No 00 00
Do you think Pharmacovigilance should be taught in detail to
healthcare professionals?
a) Yes* 79(93) 84(98.8) <0.001

19.

b)  No 6(7) 1(1.2)
Have you anytime read any article on prevention of adverse
drug reactions?
a) Yes* 80(94.1) 80(94.1) <0.001

20.

b) No 5(5.9) 5(5.9)
Have you ever come across with an ADR?

a) Yes* 85(100) 85(100) <0.001

21.

b) No 00 00
Have you ever been trained on how to report Adverse Drug
Reaction (ADR)?
a) Yes* 76(89.4) 85(100) <0.001

22.

b) No 9(10.6) 00

Group Group
compared

N = 85 Mean Standard
deviation

P value

Nurses 85 4.14 1.336 0.011Doctors
Pharmacist 85 5.08 1.328 <0.001
Doctors 85 4.14 1.336 0.011Nurses
Pharmacist 85 9.22 1.328 <0.001
Doctors 85 5.08 1.328 <0.001Pharmacist
Nurses 85 9.22 1.328 0.001
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increased in the number of ADR reports submitted  to
department of pharmacy practice, after they had
received educational training program on
pharmacovigilance. Studies20-22 has also shown that
enhancing knowledge, attitude, and practice of
improving awareness can increase the number of ADR
reports. This finding indicate in our study that
educational intervention increased among physician,
pharmacist and nurses’ awareness of
pharmacovigilance and able to transfer their gained
knowledge into their everyday clinical practice.
Although there are 22 post-KAP questionnaires that
either encouraged or discouraged physician,
pharmacist and nurses to know more about
pharmacovigilance in our study (98.9%) of doctors,
(76.5%) of nurses, (93%) of pharmacist have
responded correctly to the definition of
pharmacovigilance. This data suggests that continuing
educational intervention is an important tool for
increasing physician, pharmacist and nurse’s
awareness to pharmacovigilance. Based on our study
results and the finding of Cosentino et al 23 and
Figueras et al24 recommend including
“pharmacovigilance” as a topic in continuing
education programmes and would also recommend a
yearly repetition of such educational interventional
program. It was also evident from our study that after
educational intervention physician, pharmacist and
nurse’s are aware of not only importance of the
national pharmacovigilance centers but also the
international pharmacovigilance center for reporting
ADRs. In our study one focus of the educational
intervention was to increase physician, pharmacist and
nurse’s awareness to pharmacovigilance topics,
regulatory bodies responsible for monitoring of ADRS
and to explain on the causality assessment of ADRs.
This was demonstrated by an increase in the correct
responses in pre and post KAP  question 8 from 43%
before to 84.8% after the intervention from physician,
from 20% before to 50.6% after the intervention from
nurse’s, from 97.6% before to 100% after the
intervention from pharmacist. Question 9 from (table
1) physician shows that 14% before to 58.8% after the
intervention from 35.2% before to 56.4% after the
intervention from nurse’s, from 87% before to 94.2%
after the intervention from pharmacist. Our study
strongly suggests that nurses are in need of
information regarding the adverse effects of drugs
especially information on occurrence of common and
rare adverse drug reactions. We observed that nurses
of our study have reported that their low level of
clinical knowledge makes them difficult to decide
whether  ADR  has  occurred  or  not.  This  results  in

under reporting of ADRs among nurses. Question 15
from (table 2) nurses shows that 94.2% before pre -
KAP to 84.8% post- KAP, strongly suggests that there
is  great  need  to  create  awareness  and  to  promote  the
reporting of ADRs among nurses. This was supported
by a study conducted by E. Salehifa et al25 in  which
there is lack of satisfactory knowledge of
pharmacovigilance among nurses and pharmacists
should educate nursing staff in reporting and managing
ADRs.  It  was  also  evident  from  our  study  that
pharmacist were found to be  more aware regarding
practice of pharmacovigilance  this is because they
were taught about  detection,  assessment,
understanding and prevention of adverse drug reaction
to a certain extent in their syllabus during graduation.
We observed that in our study, doctors had a low
awareness of various adverse drug reactions reporting
system and adverse drug reporting cards that exist for
reporting ADRs across various countries. This was
supported by a study conducted by Madhan Ramesh et
al.26 which  stated  that  doctors  were  less  aware  of  the
national and international pharmacovigilance
programs.  In  the  literature,  a  lack  of  time  and
knowledge about ADRs is often considered to be a
cause of underreporting 27 - 29.  The  results  of  the
present study show that the factor discourage doctors
from reporting ADRs was lack of time and types of
reaction to be preferentially reported. This was
supported by the study conducted by Chatterjee et.al30

which stated that a main reason for under reporting of
ADRs was the clinical negligibility of the adverse
reaction due to lack of time and little knowledge about
the types of  reactions to be preferentially  reported.  In
India  to  date,  ADRs  have  been  reported  primarily  by
pharmacists and physicians, but nurses can also play
an important role. However, in a similar educational
interventional program in pharmacovigilance study of
Li  Q,  Zhang  et  al31 showed that educational
intervention improved awareness of knowledge,
attitudes, practice of healthcare professionals towards
practice of pharmacovigilance. This study has two
important limitations. Firstly, the study period was too
short. Secondly, the study findings could not be
applied to the wider community pharmacist as well as
to medical community as the study was restricted to
nurses, pharmacist and to physicians practicing at
kasturba hospital, manipal. Therefore we recommend
that several such studies of similar kind should be
conducted among community pharmacist as well as to
all types of medical practionnaires so as to develop
strategies to improve the knowledge, attitudes, practice
of pharmacovigilance in India.
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5. Conclusion
In conclusion, the results of the present study
demonstrate that an educational intervention can
increase awareness of pharmacovigilance among the
health care professionals and incorporate this gained
knowledge of pharmacovigilance into their every day
clinical practice. Further studies needed to strengthen
effectiveness of pharmacovigilance activities are
necessary.
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