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Abstract

Objective: Adverse Drug Event (ADE) is the unintended response to a drug considered as one of the important causes of morbidity and mortality
and adding to overall healthcare costs. The success of pharmacovigilance programs depends on the participation of doctors in detecting, managing
and reporting ADEs. But, in Bangladesh, doctors are not sufficiently aware of the significance of ADEs, and the number of ADE reporting is very poor.

Methods: A total of 219 4th year medical students and 225 intern physicians were recruited in this study and structured questionnaires were
provided to them and were categorized into two groups- control and intervention. Among the 4th year students, 108 were controlled and 111 were
intervention group and among the interns, 111 were controlled and 115 were intervention group. Baseline and post-interventional data for ADE
detection and reporting were conducted by the cross-sectional survey. A set of educational interventions were formulated and delivered to the
students and interns of the intervention group. The number of ADE reports submitted by the hospitals under study was obtained from the DGDA.
The effect of educational intervention on interns was assessed by counting the number of ADE cases and reports and comparing them between the
control and intervention groups.
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Results: After 4 months of intervention, 36 cases of ADE were reported from the intervention group. ADE reporting to the DGDA remained unchanged
in the control group hospitals [from 0% (0/400) to 0% (0/400)], but increased significantly (p<0.05) in the intervention group hospitals [from 0%
(0/400) to 9.0% (36/400)]. The distinction between control and intervention was also significant (p<0.05). As a result, ADE detection and reporting

increased in hospitals in the intervention group.

Conclusions: By addressing ‘patient safety angels’ this study motivates undergraduate students and interns for ADE detection and reporting and
also ensures patient safety which can make a valuable clinical contribution to hospital care.

Keywords: Adverse drug event, Pharmacovigilance, Adverse drug reaction

Abbreviations: ADE: Adverse Drug Event; ADR: Adverse Drug Reaction; DGDA: Directorate General of Drug Administration; BSMMU: Bangabandhu

Sheikh Mujib Medical University; IRB: Institutional Review Board

Introduction

Medicines can treat or prevent diseases by producing therapeu-
tic effects but can also produce unwanted or adverse effects [1]. No
medicine is ever risk-free. The safety of medicines has been a major
concern involving healthcare delivery systems globally [2]. When a
medicine is first launched half of the risks are known and record-
ed [3]. The remaining risks are detected in the next 10-15 years
through post-marketing surveillance. ADE has been compared to
the tip of the iceberg by some author as it represents minor com-
ponent of a significant catastrophe [4]. Pharmacovigilance com-
pares the risks associated with various medications, identifying
risk variables in particular, and evaluating both the efficacy and the
medicinal product risk. In order to ensure the safe and effective use
of medications and to track the results before prior actions, it pro-
vides timely communication and suggestions to regulatory author-
ities, clinicians, and users [5]. In every country, ADE monitoring is
needed because of- differences in production and consumption of
medicine, and dissimilar genetics of the people from one country
to another.

The main cause for ADE under reporting- Lack of knowledge
about the reporting process, lack of time, lack of competence and
training among health care professionals [6,3]. Various techniques
to enhance ADE reporting have been developed throughout the
years with varying degrees of success such as, Translation of ADE
reporting forms in local language (Bangla), Educational interven-
tion among key prescriber in different level of healthcare facility.
ADR reporting training for medical students should be provided in
undergrad and be strengthened during internships [7,8]. It was rec-
ommended that, by adding Pharmacovigilance to the undergradu-
ate curriculum and once again during internship and residency,
medical students’ knowledge could be boosted [9]. Although med-
ical students acknowledge the value of ADR reporting and declare
their intention to do so, they lack the pharmacovigilance expertise
required to manage ADRs. A pharmacovigilance program'’s success
depends on the active participation of healthcare professionals like
doctors, pharmacists, and nurses. ADE detection and reporting are
a part of patient safety. In the socio-cultural context of Bangladesh,
where there are the youngest physicians in the hospital who are
interns, if they are addressed as “Patient Safety Angels”, their re-
sponsibility to ensure patient safety will be improved, and patients’
respect for them will also increase, as a result they will be honored.
The present study was designed to encourage interns and 4th-year

MBBS students about patient safety through ADE detection, doc-
umentation, and record-keeping as “Patient Safety Angels” and to
increase medical students’ and interns’ pharmacovigilance knowl-
edge and skill so they can recognize, handle, and report Adverse
Drug Events (ADESs) in their future practice.

General Objective

To evaluate the impact of training conducted among 4th-year
medical students to increase their knowledge and attitude about
Adverse Drug Events (ADEs) detection and reporting.

To evaluate the impact of training conducted among intern
physicians to increase Adverse Drug Events (ADEs) detection and
reporting.

Materials and Methods

The study was formative interventional research. Regarding
the comparison of sets of data, it was a before and after study. The
protocol was reviewed and the Institutional Review Board (IRB) of
BSMMU issued a clearance Letter Memo No. BSMMU/2022/610.
The study was conducted at four tertiary level medical colleges
and hospitals from January 2021 to September 2023.Dhaka Medi-
cal College Hospital and Ad-Din Women’s Medical College Hospital
were in control group. Z H Sikder Women’s Medical College Hospi-
tal (ZHSWMCH), Colonel Malek Medical College Hospital (CMMCH)
were in intervention group. Interns who reported ADE without pre-
scription image and Interns who reported ADE that was diagnosed
in outpatients of studied hospitals not eligible for study participa-
tion. A total of 219 4% year medical students and 225 intern phy-
sicians were recruited in this study and structured questionnaires
were provided to them, of which 207 4th year medical students
and 216 interns responded completely to the survey and were
categorized into two groups- control and intervention. Among the
4th year students, 108 were controlled and 111 were intervention
group and among the interns, 111 were controlled and 115 were
intervention group. Baseline and post-interventional data for ADE
detection and reporting were conducted by the cross-sectional sur-
vey (Figure 1).

A set of educational interventions (Lecture and practical class)
were formulated and delivered to the students of the intervention
group and another set of educational interventions (workshop,
focus group discussion, key informant interview) was formulated
and delivered to the interns of the intervention group along with
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suspected Adverse Drug Events reporting form. Treatment sheets
from each hospitalized patient at the hospitals under study were,
collected, recorded, and reviewed for the detection of ADEs during
the study period. The number of ADE reports submitted by the
hospitals under study was obtained from the Directorate General
of Drug Administration (DGDA). A standard procedure was used to
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assess the causality and severity of the reported cases of suspect-
ed adverse events. The intervention group received repeated fol-
low-up visits to determine the outcome. The effect of educational
intervention on interns was assessed by counting the number of
ADE cases and reports and comparing them between the control
and intervention groups.

Protocol submission and getting approval from IRB of BSMMU
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Figure 1: Flowchart of Study Procedure.

Statistical Analysis

Statistical analysis was done by Microsoft Office Excel 2013. A
significant p-value is <0.05.

Result

Proportion of Detection of Cases of Suspected Adverse Drug
Events in Hospitalized Patients of the Studied Hospitals (Base-
line and after 4 Months)

Tablel. Shows after 4 months of educational intervention,
the detection of cases was increased in the control [from 2.25%
(9/400) to 2.75% (11/400)] and intervention [from1.5 % (6/400)
to 10 % (40/400)] group hospitals. The difference was statistically
significant (p<0.05) in the intervention, and also in the control and
intervention groups (p<0.05). The difference was not statistically
significant in control group (p>0.05) (Tablel).
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Table 1: Proportion of detection of cases of Suspected Adverse Drug Events in hospitalized patients of the studied hospitals (Baseline

and after 4 months).

At Baseline After 4 Months p Value
Control group (n=400) 2.25% (9/400) 2.75% (11/400) 0.651
Intervention group (n=400) 1.5% (6/400) 10% (40/400) <0.001*

p value 0.434

<0.001*

Proportion of Reporting of Cases of Suspected Adverse Drug
Events to DGDA During the Study Period (Baseline and after 4
Months)

Table 2. Shows that, at baseline, none of the cases of ADE were

reported to DGDA, both from control 0% (0/400) and interven-
tion group 0% (0/400). But after 4 months of intervention, 9.0%
(36/400) of ADE were reported from the intervention group and
the difference was statistically significant in the intervention group
and also in the control and intervention groups (p<0.05) (Table 2).

Table 2: Proportion of reporting of Cases of Suspected Adverse Drug Events to DGDA during the study period (Baseline and after

4 months).
At Baseline After 4 Months p Value
Control group (n=400) 0% (0/400) 0% (0/400) -
Intervention group (n=400) 0% (0/400) 9.0% (36/400) <0.001*
p value - <0.001*

Assessment of Knowledge and Awareness of 4th year Medical
Students about ADE Detection and Reporting after 2 Months of
Intervention

Table 3. Shows that significant differences were observed be-

tween the responses of the control and intervention groups after 2
months of intervention. The response was observed to be higher in
the intervention group than in the control group and the difference
was observed to be statistically significant (p<0.05) (Table 3).

Table 3: Assessment of knowledge and awareness of 4th year students about ADE detection and reporting after 2 months (n=207)

of intervention.

Knowledge and Awareness Control Intervention p value
(n=101) (n=106)
Are you aware of Pharmacovigi- 61.4% (62/101) 91.5% (97/106) <0.001*
lance program of Bangladesh? R 70 :
What type of ADR is necessary to 71.3% (72/101) 100% (106/106) <0.0001*
report?
Who can report ADR? 64.4% (65/101) 40.5% (45/106) 0.001*
Do you know which regulatory
body is responsible for ADR moni- 53.5% (54/101) 94.3% (100/106) 0.013*
toring in Bangladesh?
Are the entire ADRs known before
the drug is released into the 82.2% (83/101) 97.2% (103/106) 0.001*
market?
Serious adverse events in Bangla-
desh should be reported to the 47.5% (48/101) 70.8% (75/106) 0.001*
regulatory body within
ADR reporting form in Bangladesh 65.3% (66/101) 99.1% (105/106) <0.001*

Assessment of Attitude of 4th year Medical Students of the
Studied Hospitals about ADE Detection and Reporting after 2
Months

Table 4. Shows that according to the response of 4th year med-
ical students, their attitude on ADE detection and reporting was
changed after intervention in comparison to control group and the
difference was statistically significant (p <0.05) (Table 4).
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Table 4: Assessment of attitude of 4" year medical students about ADE detection and reporting after 2 months (n=207) of interven-
tion.

. . Control(n=101) Intervention
th
Attitude of 4™ Year Medical Students MeanSD (n=106) Mean=SD p value
Educates other about drugs risks 4.21+1.23 4.72+0.83 0.001*
Personally beneficial 4.06+1.02 4.38+0.65 0.008*
Improves patient safety 4.30+1.38 4.81+0.79 0.001*
Increases risk of malpractice 1.83+£1.05 1.42+0.81 0.002*
How likely do you think the following out-
comes will be if you report a serious ADR: Breaks trust with patients 1.93+1.12 1.47+0.95 0.002*
Disrupts the normal workflow 1.89+1.27 1.46x1.01 0.008*
Time consuming to report 3.41+1.25 3.01+1.11 0.019*
Contributes tq the safe use of 4.56+1.09 4934042 0.001*
medicines
Should ADR reporting be include under Pharmacology practical? 4.23+1.16 4.83+0.56 0.000*
Do you think ADR reporting is a part of professional obligation of all related 367+1.24 416+1.00 0.002*
to health care?

Assessment of Knowledge and Awareness of Intern Physicians knowledge and awareness of intern physicians about ADE detec-
about ADR Detection and Reporting after 2 Months of Inter- tion and reporting after 2 months of intervention. The response

vention. was higher in the intervention group than in the control group and
Table 5. Shows that significant differences were observed between the difference was observed to be statistically significant (p <0.05)
(Table 5).

the responses of the control and intervention groups regarding

Table 5: Assessment of knowledge and awareness of intern physicians about ADE detection and reporting after 2 months (n=210)
of intervention.

Knowledge and Awareness Control(n=99) Intervention(n=111) p value

Do you know how to detect and report suspected adverse drug events? 43.4%(43/99) 93.7%(104/111) <0.001*

If, yes, write in short about how ADE detection can be done 43.4%(43/99) 93.7%(104/111) <0.001*

ADR reporting form in Bangladesh is also known 82.8%(82/99) 98.2%(109/111) 0.001*

A serious adverse event (SAE) or reaction is any unfortunate medical 58.6%(58/99) 100.0%(111/111) <0.001*

occurrence that at any does results
Where does suspected adverse drug event reporting form should have to 61.6%(61/99) 99.19(110/111) <0.001*
be sent in Bangladesh?

The following information is required for ADE reporting 62.6%(62/99) 99.1%(110/111) <0.001*

Adverse drug events include 89.9%(89/99) 79.3%(88/111) <0.001*

Are you aware of any drugs that XaDVF??been banned in the world due to 43.4%(43/99) 93.7%(104/111) <0.001*

If yes, name one drug that has been banned in the world due to ADR 43.4%(43/99) 93.7%(104/111) <0.001*

Which of the following is a major risk factor fqr the occurrence of maxi- 67.7%(67/99) 95.5%(106/111) <0.001*
mum adverse drug reaction?

Side effects like headache, fever, and vomiting should not be reported 75.8%(75/99) 97.3%(108/111) <0.001

Assessment of Perception, Practice, Experience and Training group, none of the participants received any training. Another im-
of Intern Physicians Towards ADE Detection and Reporting af- portant cause, problem with diagnosing ADE 9% (10/111) which
ter 2 Months of Intervention was not significant with control group (p>0.05%), 8.2% (9/111)
think reporting form is not available, problem of confidentiality
with patient’s data 7.2% (8/111), these were significant with con-
trol group (p<0.05%) (Table 6).

Table 6. Shows that the majority of the interns of the interven-
tion group 90.1% (100/111) mentioned that they received train-
ing on the detection and reporting of ADE, where as in the control
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Table 6: Assessment of practice, experience and training of intern physicians towards ADE detection and reporting after 2 months

(n=210) of intervention.

. . o Interven-

Practice, Experience and Training Controln=99 tionn=111 p-value
Have you ever trained on how to do ADE detection and report? 0.0%0(0) 90.1%(100/111) <0.001*
Have you ever mentioned ADE as a differential diagnosis? 21.2%(21/99) 78.4%(87/111) <0.001*
How many patients with ADE have you encountered during your training period? 33.3%(33/99) | 90.1%(100/111) <0.001*
How often you give advice to your patients on possible ADEs? 42.4%(42/99) | 95.5%(106/111) <0.001*
If you encountered ADE, have you ever report ADE? 28.3%(28/99) | 92.8%(103/111) <0.001*
Not aware that I need to report 57(57.6%) 2(1.8%) <0.001*
Don’t know how to report 42(42.4%) 1(1.8%) <0.001*

Don’t know where to report 13(13.1%) 2(1.8%) 0.001*

What factors discourage you from reporting Problem with diagnosing ADR 12(12.1%) 10(9.0%) 0.462

ADEs? Problem of confidentiality with patient’
roblem of confidentiality with patient’s 1(1.0%) 8(7.2%) 0.026*
data
Management of patients was more im- o o

portant than reporting 1(1.0%) +(3.6%) 0.218

Reporting from is not available 18(18.2%) 9(8.2%) 0.031*

Fear of negative impact 2(2.0%) 7(6.3%) 0.126

Fear of legal liability after reporting an 2(2.0%) 7(6.3%) 0126

ADR
Lack of time to cogfrilete ADR reporting 32(29.09%) 52(45.22%) 0.012*

Discussion

In light of the aforementioned findings, the mentor of this re-
search developed an educational package of interventions for the
interns with the intention to enhance ADE detection and reporting.
After 4 months of intervention from baseline, a change in the detec-
tion of ADE was seen in the control group but was not statistically
significant. The proportion of detected cases of ADE in the interven-
tion group hospitals increases remarkably, from baseline following
the initial 4-month intervention period. The difference was statisti-
cally significant both in the intervention and also in comparison to
the control group. The present study also revealed that a significant
difference was observed in the intervention group in comparison to
the control group regarding ADE reporting after 4 months of inter-
vention. Reporting of detected cases of ADE to DGDA was increased
in the intervention group and was statistically significant after 4
months of intervention from baseline. But in the control group, no
change has been observed regarding ADE reporting. All the reports
were submitted by the intervention group hospitals. The previous
study that was conducted in the Netherlands shows that the signif-
icant increase (by 300%) in the number of ADE reports following
the monitoring of ADR by the medical students [10]. A tenfold in-
crease in the rate of ADE reporting after educational intervention
was observed in the previous study that was conducted in Portugal

[11] and another study also revealed improvement in ADE report-
ing after educational intervention [12].

In this study we’ve tried to evaluate the knowledge and attitude
of the 4th year medical students through a questionnaire before
and after intervention. We found that the knowledge of the students
about ADE detection and reporting has been enhanced and attitude
changed significantly after intervention. After 2 months of inter-
vention, their knowledge and awareness improved remarkably and
their attitude changed which was statistically highly significant but
the control group remained unchanged. In a previous study [13], af-
ter 2 months of intervention, the majority of the interns in the inter-
vention group mentioned that they received training on the detec-
tion and reporting of ADE, whereas in the control group, none of the
participants received any training. Previous research has yielded
similar results [14,3]. Regarding their experience of encountering
any patient with ADE during their training period, the intervention
group was observed to have higher levels of experience than the
control group, and this difference was statistically significant.

Conclusion

From the findings of the study, we can conclude that education-
al interventions that have been formulated and implemented in
accordance with the needs of the Uppsala Monitoring Centre have
been found to be successful in enhancing knowledge and changing
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attitudes among fourth-year medical students as well as in improv-
ing the detection and reporting of ADE by intern physicians.

Limitations

It was carried out in a very short period of time, so the sustain-
ability of the change after intervention could not be assessed.
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