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ABSTRACT

Objectives: The objectives of the study were to evaluate the impact of certain educational interventions on adverse drug reaction (ADR) reporting by 
nursing health professionals at a tertiary care hospital.

Methods: Knowledge, attitude, and practice (KAP) of the nurses regarding ADR reporting were evaluated before and after interventions using a KAP 
questionnaire. Educational interventions carried out among the nurses were workshops, booklets, SMSes, personal briefings, and posters. Number 
and quality of ADR reported by nurses in pre-intervention (3 months), intervention (10 months), and post-intervention (3 months) phase were 
compared.

Results: There was a significant increase in response rate to questionnaires in the post-intervention phase (post-IP) (97.74%) as compared to pre-
intervention (91.28%) phase (pre-IP). The knowledge score of the nurses increased significantly in post-IP (11.65 ± 2.14) as compared to the pre-
intervention (6.98 ± 2.46) phase. No ADR was reported by nurses in pre-IP. Thirty nurses reported 30 ADRs in the intervention phase and six nurses 
reported six ADRs in the post-IP. The mean score of completeness of ADR notification forms decreased significantly in post-IP. Maximum ADRs (10) 
were reported after the workshops.

Conclusion: Educational interventions improved the KAP of ADR reporting by nurses, albeit temporary. This suggests the need of continuous 
educational interventions.
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INTRODUCTION

No medicine is absolutely safe. Safe use of medicines is a major 
challenge for health-care professionals. Studies conducted worldwide 
have proved the burden of adverse drug reactions (ADRs). ADRs are 
one of the leading causes of mortality, morbidity, hospital admissions, 
and increased expenditure for health-care industry [1-4]. Hence, safety 
monitoring of drugs is essential for better patient care. In this context, 
pharmacovigilance has a promising role. Pharmacovigilance has gained 
momentum in India following the initiation of Pharmacovigilance 
Programme of India (PvPI).”

Underreporting of ADRs is a major challenge to pharmacovigilance. Studies 
have shown that only 6–10% of ADRs are reported spontaneously [5]. 
Participation of all categories of health-care professionals is one of the 
key factors for the success of a pharmacovigilance program [6]. PvPI 
encourages all health-care professionals to report ADRs. Doctors are 
the major contributors to ADRs reporting currently [7]. ADR reporting 
by other health professionals is minimal in India, albeit initiated in 
some countries. Lack of awareness of the importance and need for 
pharmacovigilance and ADR reporting exists. Hence, interventions to 
sensitize other health professionals are required to widen the scope of 
pharmacovigilance in India.

Nurses are the health professionals who are responsible for taking 
care of patients round the clock. Hence, a possibility exists that nurses 
may notice an ADR earlier than doctors do. Given their basic medical 
knowledge and constant association with patients, nurses can detect 
ADRs which may go unnoticed otherwise. Educational interventions 
such as continuing medical educations, workshops, periodic meetings 
on pharmacovigilance, short message services (SMS), e-mails, face to 
face briefings, economic incentives, telephone calls, and posters have 

proven to improve ADR reporting across the globe [8-11]. Educational 
interventions have shown evidence of improved ADR reporting by 
prescribers at Civil Hospital Ahmedabad (CHA) [11]. It is therefore 
hypothesized that similar educational interventions in nurses may help 
initiate and improve the practice of ADR reporting by this vital pool 
of health-care provider. Hence, this study was designed to evaluate 
the knowledge, attitude, and practice (KAP) of ADR reporting and to 
evaluate the impact of educational interventions on ADR reporting by 
the nursing health professionals of CHA.

MATERIALS AND METHODS

This was a continuous, prospective, open, comparative, interventional, 
single-center study carried out for 16 months at Civil Hospital, 
Ahmedabad, a 2200 bedded tertiary care hospital in Gujarat, India. 
Prior permission was sought from the Institutional Ethics Committee 
of Civil Hospital, Ahmedabad and from the Medical Superintendent 
of CHA to display posters in the wards and organize workshops for 
nurses. A sample of 195 nurses was selected from a total of 824 nurses 
working in the hospital. The nurses working in medicine (6), surgery 
(4), obstetrics and gynecology (4), pediatrics (2), psychiatry, and 
dermatology wards were included in the study. Nurses not willing to 
consent and nurses posted on a temporary basis were not included in 
the study. The study population comprised 36 head nurses and 159 
staff nurses.

The study was carried out in three phases:

Pre-interventional phase (pre-IP)
The KAP of the nurses was evaluated through a pre-validated KAP 
questionnaire. The questionnaire was pretested and validated in 
20 randomly selected nurses. Questionnaire was suitably modified 
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and also translated to Gujarati by a certified language expert. After 
written informed consent, the questionnaire was administered to the 
study population (n = 195). A notification form consisting of essential 
information required to notify ADRs was prepared and validated in 
English and Gujarati. The “ADR diary,” comprised of ADRs of drugs 
commonly used, was also prepared in English and Gujarati.

Interventional phase (IP)
The IP comprised various interventions aimed to initiate ADR 
reporting, i.e. workshops, ADR drop boxes, SMSes, posters, ADR diary, 
and personal briefings. At the start of this phase, five workshops on 
pharmacovigilance and importance of ADR reporting were conducted 
to train all participating nurses about the importance and method of 
ADR reporting. Nurses were also briefed about the study procedures 
during workshops. Hands-on exercises on ADR reporting and 
notification using CDSCO ADR reporting form and notification form was 
also included in the workshop. The “ADR diary” was distributed to the 
nurses at the workshops. ADR reporting forms and notification forms 
were distributed in the wards. ADR drop boxes were prepared and 
placed at the nursing station of each ward. SMSes that reminded nurses 
to report ADRs were sent fortnightly to all the nurses. The importance 
of ADR reporting, role of nurses in ADR reporting and feedback of ADRs 
reported by them were included in these SMSes. Posters emphasizing 
pharmacovigilance and importance of ADR reporting were displayed 
at the nursing stations of each ward, the hospital corridors, and other 
public places of CHA and were changed once a month. The investigator 
met each nurse once a month. In the personal briefings besides 
urging the nurses to report ADRs, the importance and role of nurses 
in ADR reporting were reiterated. Queries, suggestions, feedback, and 
problems faced in reporting ADRs, if any, were also addressed.

Post-interventional phase (post-IP)
During this phase, the nurses were re-evaluated for their KAP of ADR 
reporting using the KAP questionnaire. Spontaneous reporting of ADRs 
by the nurses was also evaluated.

Data analysis
Questions to evaluate o knowledge about ADRs were scored on a scale 
of 0–15. The scores obtained in pre-IP and post-IP were compared using 

the t-test. Questions to test the ADR reporting, attitude, and practice 
were evaluated for percentage responses and compared between pre-
IP and post-IP using the Chi-square test. The number of ADRs reported 
in each phase was recorded and their relationship with interventions 
was evaluated. The number of nurses who reported ADRs in each phase 
was compared between the phases using the Chi-square test. ADRs 
were also evaluated for the method of their reporting, causal drug, 
symptoms, causality, preventability, and severity. The completeness of 
ADR notification forms was evaluated on a scale of 0–30.

RESULTS

A total of 195 nurses were enrolled in this cross-sectional, 
interventional, and prospective study carried out among the nursing 
health professionals of CHA. Three nurses had retired and 15 nurses 
were transferred to other places during the study period. Hence, 
177 nurses completed the study. The mean age of the nurses was 
(36.57 ± 10.42) years. All the nurses, except one, were females 
(male: female – 1:194). The study population comprised 159 (81.5%) 
staff nurses and 36 (18.5%) head nurses.

The response rate to KAP questionnaire was 91.28% in pre-IP and 
97.74% in post-IP, indicating a significant increase in the post-IP 
(P < 0.05).

Knowledge
The maximum score allotted to the seven questions that evaluate the 
knowledge about ADR was 15. A significant increase was observed in 
the mean knowledge score in the post-IP (11.65 ± 2.14) as compared 
to pre-IP (6.98 ± 2.46) (P < 0.001). The number of nurses who gained 
knowledge about pharmacovigilance and ADR reporting increased 
significantly in post-IP (Table 1).

Attitude
Four of 14 questions assessed the attitude of nurses toward ADR 
reporting. A significantly higher number of nurses in the Post-IP 
(159/173, 91.91%) opined that nurses should report ADRs than in pre-
IP (140/178, 78.65%) (P < 0.001). A significantly greater number of 
nurses in the Post-IP (129/173) strongly agreed that it is important to 
report ADRs than those in the pre-IP (99/178) (P < 0.001). Similarly, 

Table 1: Knowledge attitude and practice of nurses at CHA toward ADR reporting in pre-IP and post-IP

Assessment of knowledge Pre-IP, n (%) Post-IP, n (%)
Are you aware of the word Pharmacovigilance? 113 (63.48%) 168 (97.11%)**
Do you know the meaning of “Pharmacovigilance”? 105 (58.99%) 156 (90.17%)**
Three common medicines that cause ADRs 

Antimicrobial 82(46.06%) 160 (92.49%)**
Analgesic 69 (38.76%) 91 (52.6%)**
Perinorm 64 (35.96%) 62 (35.84%)

Three common ADRs
Diarrhoea 70 (39.33%) 120 (69.36%)*
Gastritis 60 (33.71%) 98 (56.65%)**
Involuntary movement 62 (29.21%) 54 (31.21%)

Are you aware of drugs banned due to ADRs? 80 (44.94%) 126 (72.83%)**
Are you aware of ADR reporting system of CHA? 66 (37.08%) 154 (89.02%)**
Are you aware of pharmacovigilance Programme of India? 44 (24.72%) 138 (79.77%)**
Can nurses report ADRs? 107 (60.11%) 162 (93.64%)**
Attitude of nurses toward ADR reporting

ADRs of old drugs should be reported 78(43.82%) 100 (57.8%)*
ADRs of new drugs alone should be reported 68 (38.2%) 34(19.65%)**
ADRs of old drugs should be reported 78 (43.82%) 100 (57.8%)*
ADRs of new drugs alone should be reported 68 (38.2%) 34 (19.65%)**
Only serious life-threatening ADRs should be reported 126 (70.79%) 5 (2.89%)**
ADRs of blood and components should be reported 84 (47.19%) 110 (63.58%)*
ADRs of vaccines should be reported 80 (44.94%) 111 (64.16%)**

Practice of ADR reporting of nurses
ADRs were observed during duty 131 (73.6%) 146 (84.39%)*
Doctor on duty informed about ADR 121 (67.98%) 138(79.77%)*

p<0.05 was considered statistically significant. *p<0.05, **p<0.01: Post-IP as compared to pre-IP. ADR: Adverse drug reaction, Post-IP: Post-intervention phase,  
Pre-IP: Pre-intervention phase, CHA: Civil Hospital Ahmedabad
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a significantly greater number of nurses in the Post-IP (155/173, 
89.6%) opined that training in pharmacovigilance should be included 
in the nursing syllabus than in the pre-IP (139/178, 78.1%) (P < 0.05). 
Attitude of nurses on the type of ADRs to be reported in both pre-IP and 
post-IP is listed in Table 1.

Practice
Three questions in the KAP questionnaire assessed the practice of 
nurses regarding ADR reporting. As compared to pre-IP, in post-IP, a 
significantly higher number of nurses reported of having encountered 
an ADR and informing the same to doctors (P < 0.05) (Table 1). Majority 
of nurses in both the phases mentioned that doctors are their source of 
information about ADRs (pre-IP 126/178; post-IP: 142/173). Practical 
experience was stated as a source of information by a greater number of 
nurses in pre-IP (65/178) as compared to post-IP (42/173) (P < 0.05). 
Other sources of information mentioned by nurses were textbooks 
(pre-IP 80/178; post-IP: 82/173) and colleagues (pre-IP 72/178; post-
IP: 80/173). Various difficulties in reporting ADRs were cited by nurses. 
The majority of respondents in pre-IP stated that they did not know how 
to report ADRs, which decreased significantly in post-IP (P < 0.001). 
Majority nurses stated lack of time as hindrance in reporting ADRs in 
the post-IP (Fig. 1).

Analysis of ADRs reported by the nurses
A total of 39 ADRs were notified by the nurses during the study period. 
No ADR was reported during the pre-IP. In IP (10 months), 33 ADRs 
were reported. Thus, there was an increase in the number of ADRs 
reported during the IP compared to pre-IP. Only six ADRs were reported 
in the Post-IP (3 months), i.e., a statistically significant decrease in 
the number of ADRs reported was observed after the educational 
interventions were withdrawn. Thirty nurses (33 reports) in the 
IP and six nurses in the post-IP reported ADRs. The increase in the 
number of nurses reporting ADRs in IP and post-IP was significantly 
higher than in pre-IP (P < 0.001). ADRs were notified personally to the 
investigator (19), dropped in drop boxes (12), and informed investigator 
telephonically (8). The causal association of the suspected drug, severity 
assessments, and preventability analysis is presented in Table 2. The 
majority of ADRs reported (23 of 39) were due to antimicrobials. Other 
causal drugs included iron preparations, vaccines, analgesics, blood 
products, vitamins, antiepileptic, and immunoglobulins. The most 
common symptoms of ADRs reported were itching, followed by rash, 
rigor, chills, diarrhea, nausea, shivering, fever, SJ syndrome, convulsion, 
vomiting, headache, abdominal cramps, palpitations, induration at the 
injection site, and numbness.

Completeness of information in ADR notification forms
All ADR notification forms received from the nurses were evaluated for 
completeness on a scale of 0–30. The mean score of completeness of 
notification forms was 19.36 ± 2.8 in IP while it was15.33 ± 1.6 in post-
IP (P < 0.001).

Impact of interventions on the number of ADRs reported
The maximum number of ADRs (10) was reported by nurses in the 
month following the workshop. A spurt in ADR reporting was observed 
after each SMS. In the post-IP, a gradual decrease in the number of 
ADRs reporting was observed. The relationship of ADR reporting with 
personal briefings and posters could not be evaluated due to logistic 
issues. Interestingly, the number of reports also dipped during the 
2 months period when these interventions (except poster) could not be 
sustained due to logistic reasons (Fig. 2).

Qualitative analysis of the responses of nurses during personal 
briefings
During interaction with nurses in the personal briefing, most nurses 
(73) perceived time as the major constraint in reporting ADRs, saying 
“filling up of forms requires a long time,” “we have many other primary 
responsibilities,” and “we lack time to report.” Nurses also opined 
that “ADRs occur rarely” (44), “we do not encounter ADRs” (58), and 
“we cannot detect/recognize ADRs” (42). Some nurses expressed 
reservations about reporting saying “it is not the responsibility 

of nurses” (14), “we do not have confidence to report ADRs” (18), 
“reporting should be done by doctors” (17), “doctors may not like their 

Fig. 1: Difficulties perceived by nurses in reporting adverse drug 
reactions in Civil Hospital Ahmedabad. P < 0.05 was considered 
statistically significant. **p<0.001: Post-intervention phase as 

compared to pre-intervention phase

Fig. 2: Impact of various educational interventions on adverse 
drug reaction reporting by nurses: A correlation between time of 

interventions and the number of reports (n = 195)

Table 2: Analysis of ADRs reported by nurses

Most common clinical presentation
Itching 12 (30.77%)
Rash 11 (28.21%)
Rigor 7 (17.95%)
Chill 4 (10.26%)

Most common causal drug 
Antimicrobials 23 (58.97%)
Iron 5 (12.82%)
Analgesics 2 (5.13%)

Causality of suspected drug
Possible 20 (51.28%)
Probable 19 (48.72%)

Preventability
Definitely preventable 30 (76.92%)
Not preventable 9 (23.08)

Severity
Mild 15 (38.46%)
Moderate 24 (61.54%)
Severe 0 (0%)

Causality assessment by WHO-UMC scale; Severity analysis by Hartwig and 
Siegel scale and preventability analysis by modified Schumock and Thornton 
criteria. ADR: Adverse drug reaction

Number of cases (%)
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reporting” (15), and “we fear legal liability” (20). Ten nurses opined 
that more training in this regard is necessary.

DISCUSSION

The PvPI encourages all health professionals, including nurses to report 
ADRs. However, an assessment made by PvPI shows that 64.66% of 
individual case safety reports were reported by clinicians, 14.75% by 
pharmacists, whereas other health-care professionals, including nurses 
and dentists, reported 18.83% of total ADRs annually [12]. Considering 
this low reporting rate of ADRs by nurses, this study was designed to 
evaluate the effect of certain educational interventions on KAP of ADR 
reporting by nurses.

In the present study, the response rate to KAP questionnaire was good 
in both pre- and post-intervention phases, albeit significantly higher 
in post-IP. A study at CHA to evaluate the KAP of ADR reporting of the 
436 prescribers, showed a lower response rate of 61% [13]. In a study 
conducted in India among all health professionals, the response rate 
of nurses to the KAP questionnaire increased from 66.67% to 86.67% 
after interventions [14]. A higher response rate in the post-intervention 
phase in this study suggests a positive impact of these interventions. 
A KAP questionnaire, while being exploratory, is also a first step toward 
sensitizing health professionals about ADR reporting.

Before the educational interventions, participants in our study had 
poor knowledge about ADR and pharmacovigilance. A significant 
improvement in the knowledge score of the nurses was observed after 
educational interventions. A study carried out by Hajebi et al. among 
250 nurses at Taleghani Hospital, Tehran, Iran, in 2005, found that 
nurses having adequate knowledge of pharmacovigilance increased 
from 24% to 42% after interventions [15]. A study carried out among 
65 nurses in Government General Hospital, Guntur, Andhra Pradesh 
showed that the scores of knowledge (pre-intervention:11.8 ± 3.70 and 
post-intervention 52.5 ± 4.32), attitude (pre-intervention: 29.8 ± 7.94 
and post-intervention 47.6 ± 9.81), and practice (pre-intervention: 
20 ± 9.88 and post-intervention 32.2 ± 11.72) of the nurses increased 
significantly after intervention [16]. Another study conducted in health 
professionals in Nepal over a period of 8 months showed a significant 
improvement in knowledge scores after educational interventions 
such as a lecture on pharmacovigilance and ADR reporting and poster 
session on pharmacovigilance [17]. Divergent to the results of these 
studies, a study carried out in the Philippines to assess the KAP of health 
professionals about ADR reporting revealed that nurses (86%) were the 
most knowledgeable health professional regarding ADRs as compared 
to doctors (72%) and pharmacists (61%) [18]. This suggests that while 
the educational interventions do have an impact on ADR reporting, the 
extent of impact varies in different regions and in different health-care 
professionals. Hence, each country/region must decide and customize 
the educational interventions that are most suitable to their population 
of health professionals in their respective environments.

The results of our study show that few nurses were aware of the 
term “pharmacovigilance” before the educational interventions. In 
a study conducted by Radhakrishnan et al., in India among all health 
professionals, a lesser percentage of nurses (55.2%) were aware of the 
definition of pharmacovigilance before intervention than in our study 
(63.48%). However, the number of nurses knowing the meaning of 
“pharmacovigilance” increased after intervention in both [19]. Another 
Indian study conducted to evaluate the KAP of ADR reporting in health 
professionals also showed that the majority of the nurses (62.40%) were 
aware of the correct meaning of “pharmacovigilance” which further 
improved after interventions [20]. Interestingly, few participants in the 
present study were aware of the ADR reporting system of CHA and PvPI 
before the intervention. In a similar study conducted in Bengaluru on 
health professionals, only 27% nurses were aware of the ADR reporting 
system of their hospital [21]. Contrary to the findings of our study, most 
of the nurses (73%) were aware of the PvPI in a study conducted by 
Rehan et al. in Delhi on health professionals [22]. Thus, educational 

interventions were necessary to sensitize the nurses about the existing 
reporting system at CHA. Most nurses in this study were not aware 
that nurses, too, can report ADRs, but this ignorance was minimized 
following the educational interventions.

A positive attitude of the nurses at CHA toward ADR reporting was 
observed in this study. This further improved after educational 
interventions. The study carried out in Iran in 300 nurses showed 
an improvement in the attitude of nurses after educational 
interventions through a 3 h presentation on pharmacovigilance and 
ADR reporting [23]. Contrary to the results of these studies, one study 
carried out in the Philippines to assess the KAP of health professionals 
about ADR reporting showed that very few (27%) nurses had a 
favorable attitude toward ADR reporting [18]. Studies conducted in 
India and Turkey also suggests that nurses exhibit a positive attitude 
toward ADR reporting [19,24]. A majority of nurses in this study opined 
that nurses should report ADRs. Contrary to this, in a study conducted 
in UAE, only 40.7% nurses opined that nurses should report ADRs [25]. 
Before the interventions, the nurses in our study opined that only 
serious ADRs must be reported. This misbelief however was corrected 
after the educational interventions. A similar opinion about reporting 
only serious and life-threatening ADRs was expressed in another study 
conducted by Goka et al. before interventions which were modified 
positively after the intervention [16]. Majority respondents in this 
study stated that training in pharmacovigilance should be included in 
the syllabus for nursing students. Similar results were found in another 
study carried out in Central India, in which most nurses stated that 
pharmacovigilance should be taught to all health-care professionals [26]. 
A favorable attitude toward ADR reporting and a willingness to learn 
implies the positive impact of educational interventions.

Most respondents in our study stated that they had encountered 
an ADR during their duty. In another study from Guntur, India very 
few respondents (35.38%) stated that they encountered ADRs [16]. 
The number of nurses who recognized ADRs increased after the 
interventions in both the studies. This increase may be attributed to 
an increased awareness of nurses toward the occurrence of ADRs 
after interventions. Nurses in this study reported certain difficulties in 
reporting ADRs. Some of these perceived difficulties were minimized 
after educational interventions. However, the concern for lack of time 
persisted in both phases, thereby implying that it was a logistic issue, 
rather than a genuine lack of awareness or ignorance. Lack of time 
has also been reported by most (83.95%) nurses as a hindrance to 
reporting in a study carried out among 392 health professionals in 
Central India [26]. Most of the nurses in this study stated doctors are 
an important source of information about ADRs. This finding is useful 
and suggests that doctors can be a vital resource in educating nurses 
about ADRs. Many opportunities to educate nurses about detecting and 
monitoring ADRs exist for doctors, which can be reinforced further to 
improve ADR reporting by these health-care professionals.

Nurses began reporting ADRs during the intervention phase and 
reporting in the post-intervention phase, albeit at a lesser rate. The 
number of nurses reporting ADRs also increased after interventions. 
In a similar study conducted among 54 nurses in Sweden by 
Bäckström et al., the number of ADR reports submitted increased 
after interventions that comprised lectures on drugs and ADRs, ADR 
reporting, and special aspects of ADRs in elderly people. In a period 
of 12 months, 18 ADRs were reported by nurses of two geriatric 
departments in which interventions were carried out. However, only 15 
reports were received from nurses of other 50 geriatric departments 
which did not receive any interventions [27]. A higher reporting rate 
after intervention in our study as compared to the study cited above may 
be due to the fact that multiple interventions were used in our study. 
In another study carried out in health professionals in India, including 
nurses, a fourfold increase in the number of reports was observed after 
interventions through interactive discussions, posters, and feedback 
letters [28]. This suggests that nurses can play an important role in 
detecting and reporting ADRs and educational interventions have a 
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positive influence on ADR reporting. However, the sharp decline in the 
number of ADRs reported after withdrawing interventions reflects that 
the impact of interventions was not sustained and suggests the need for 
implementing these educational interventions on a continuous long-
term basis. Studies conducted in other parts of the world on other health 
professionals also showed attenuation of the effects of educational 
interventions with time. In a study conducted in Spain, the difference 
in reporting rate between control and intervention groups lasted for 
12 months [29]. In our study, the number of nurses reporting ADRs 
also increased after interventions. A study conducted in Karnataka also 
showed that a larger number of nurses (84 in pre-IP vs. 111 post-IP of a 
total of 124 nurses) reported ADRs after interventions [30].

During the IP, all interventions except posters had to be stopped for 
2 months due to logistic reasons. An abrupt decrease in the number of 
ADRs was observed during this period. An increase in the rate of reporting 
after resuming these interventions was observed. This suggests that 
workshops, personal briefings, and SMSes have been more useful than 
posters in this regard. SMSes served as a reminder for nurses to report 
ADRs. Personal briefings had been proved to be very useful. This could 
be due to the fact that besides reminding and reinforcing the need of ADR 
reporting, various queries of the nurses were also discussed during these 
briefings. This implies that selection of educational interventions must 
be made based on the need, their efficacy, and impact in the selected 
population. Furthermore, a mix of different types of interventions is 
suggested to suit the varying needs of the population.

Most common ADRs reported by nurses in our study were 
cutaneous reactions and most common drug associated with ADRs is 
antimicrobials. This finding is similar to another study carried out in 
India by Belhekar and Munshi, among health professionals. In this study, 
of 189 ADRs reported in 1 year, 149 (76.2%) were cutaneous reactions 
and 95 (50.3%) were due to antimicrobials [28]. Frequent prescription 
of antimicrobials in India and increased adverse effects with the use of 
these drugs may explain these findings. While cutaneous ADRs are a 
common form of ADR [31], it is also a fact that they are usually easier to 
detect by an untrained person than other types of ADRs. This may also 
explain this finding of our study.

Due to the completeness of the ADR forms, severity analysis of the 
reports was possible in this study. In contrast to our study, in another 
study from Sweden, of 23 ADRs reported by nurses, 17 were serious [32]. 
While serious ADRs have been reported by prescribers, the fact that 
none of the nurses reported serious ADRs needs further evaluation. 
The quality of ADR reports submitted is also important for the success 
of a pharmacovigilance program. An ADR report must necessarily 
contain certain information to be meaningful and useful for causality 
analysis. The high score of the nurses regarding the completeness of 
ADR notification form can be attributed to various interventions like 
a hands-on exercise in the workshops on filling up these forms and 
addressing the queries of the nurses regarding filling up of the forms 
during personal briefings. These could explain the good quality of reports 
submitted by nurses in the intervention and post-IP. Results of our study 
were in concurrence with another study from Sweden, where nurses 
submitted high-quality ADR reports after receiving intervention through 
ADR information letters on three occasions, although the quantity of 
reports did not increase [33]. In a study conducted in 177 nurses in the 
UK to assess the role of community nurses in ADR reporting, the ADR 
reports submitted by nurses were found to be of the same quality as 
those of physicians [34]. In our study, the quality of reports was found 
to be poorer after the interventions were withdrawn. Thus, continuous 
training for a longer time is suggested to have a sustainable impact on the 
quality of reporting. This may be particularly important when initiating 
the practice of ADR reporting in a population of health-care professional.

CONCLUSIONS

The study demonstrated a positive impact of educational interventions 
on KAP of ADR reporting. However, sustainability of the impact of 

these interventions is a major concern as proven by a decrease in 
reporting rate after the withdrawal of interventions. This suggests 
a need for continuous and long-term educational interventions. The 
study recommends extending educational interventions to other health 
professionals and stakeholders such as pharmacists and consumers 
and implementing the educational interventions for a longer duration 
for improved reporting of ADRs.
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