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Abstract 

Background  Pharmacovigilance (PV) and adverse drug reaction (ADR) reporting is at the core of the services and 
functions of a pharmacist. Pharmacist interns undergoing their one-year mandatory internship program are expected 
to be armed with this tool kit in order to provide adequate pharmaceutical services in all areas of pharmacy practice.

Objectives  This study sought to assess the knowledge and perception of pharmacovigilance and adverse drug reac-
tion reporting among pharmacist interns in Nigeria.

Methods  This study was a cross-sectional study among pharmacist interns in their one-year mandatory internship 
program across Nigeria. The 32-item semi-structured questionnaires were administered online using simple random 
sampling with the snowballing technique to recruit the participants in the study. The results were analyzed with IBM 
SPSS version 25. Descriptive statistics were used to summarize the data. The Chi-square test and contingency coeffi-
cient were used to determine the association between knowledge of PV and the demographics of the participants.

Results  A total of 450 pharmacist interns participated in this study. The participants’ knowledge of pharmacovigi-
lance and ADR is 92.5%. About 96.2% of respondents feel that responses to newly released pharmaceuticals must be 
recorded, compared to 79.1% for older drugs already on the market. There is a high correlation between the duration 
of the internship program and understanding of PV and ADR reporting among participants. More than fifty percent 
of respondents concur that ADR reporting is critical, while more than eighty percent concur that ADR reporting 
is required for pharmacists, the most significant health professionals in ADR reporting. The participants’ length of 
participation in an internship program and their internship location significantly impact their opinion of ADR report-
ing. Seventy-four percent (74%) of respondents from tertiary hospitals say their internship center encourages ADR 
reporting.

Conclusion  Most participants have a solid understanding of PV and ADR reporting, but perceptions of PV and ADR 
reporting are substantially correlated with internship location and program length. Active measures should be imple-
mented to ensure that all pharmacy interns comprehend and embrace PV and ADR reporting as their exclusive duty.
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Background
Adverse drug reaction (ADR)  is defined as a response 
to a medicinal product that is noxious, unintended, 
occurring at doses typically used in humans for the 
prophylaxis, diagnosis, or therapy of disease or the 
modification of a physiological function [1]. ADR is a 
subset of pharmacovigilance, involved in the detection, 
collection, assessment, monitoring, and prevention of 
adverse drug effects encountered with the use of phar-
maceutical products [2]. Since 2012, the definition of 
ADR has included harmful reactions due to error, mis-
use, or abuse of medications, and from off-label use or 
unlicensed medications [3]. Researchers consider ADR 
a common manifestation in clinical practice; studies 
suggest that 5% to 10% of patients may suffer from an 
ADR as inpatient while being admitted or as an out-
patient despite various preventive efforts [3]. ADRs 
can increase hospital visits, duration of stay (morbid-
ity), financial burden, and a negative effect on the pre-
scriber–patient relationship and even mortality. The 
clinical signs and symptoms of ADRs are often not rec-
ognized or, even when identified, may not be reported 
by health professionals, including intern pharmacists 
[4].

The primary process of reporting potential ADRs 
discovered through pharmacovigilance worldwide is 
’spontaneous reporting’ [3]. The National Pharma-
covigilance Center (NPC) unit at National Agency for 
Food and Drug Administration Control (NAFDAC) 
coordinates pharmacovigilance activities in Nigeria [5]. 
ADR incidents are reported to the NPC using the ADR 
forms, called Yellow forms or Individual Case Safety 
Report (ICSR) forms. According to guidelines provided 
by NPC for detecting and reporting ADRs, all health-
care workers/providers are to report any suspected 
ADRs, and the guideline also stresses that it is their 
professional responsibility to do so [5]. All ADRs sub-
mitted to NPC are collated, analyzed, and submitted 
to the WHO Uppsala monitoring center. ADR report 
statistics are utilized in deciding post-marketing with-
drawal of unsafe medicines; however, underreporting 
has been a major limiting factor of this process [5].

Pharmacists are in a better position than other health 
professionals to report ADR; however, in a recent study 
in Nigeria, more than half of the licensed pharmacists 
involved have never reported ADRs identified from 
patients [6]. Insufficient knowledge of pharmacother-
apy in detecting ADRs (57.5%), unavailability of report-
ing forms (yellow form) (40%), and absence of a good 

professional environment to discuss issues relating to 
ADRs are some of the challenges facing spontaneous 
reporting [7].

According to the Pharmacy Council of Nigeria (PCN), 
the internship training program is designed to give recent 
pharmacy graduates a chance to perform all the skills and 
responsibilities of the profession under the close super-
vision of a fully licensed pharmacist [8, 9]. As a result, 
pharmacovigilance practices, including identifying and 
reporting ADRs, are now anticipated by intern pharma-
cists in training. Pharmacists and interns are easily acces-
sible, work for long hours, and interact with numerous 
patients and thus are in an ideal position to undertake 
pharmacovigilance and identify and report adverse drug 
reactions (ADRs) [10]. Participation in pharmacovigi-
lance exercises mostly depends on the pharmacist intern’s 
understanding of what PV includes and the necessity of 
engaging in such activities. Numerous research has been 
undertaken to measure the knowledge and perspective of 
healthcare providers, including pharmacists, regarding 
pharmacovigilance; however, to the best of our knowl-
edge, no large-scale investigation has included phar-
macist interns [11]. This study evaluates the knowledge 
and perception of pharmacovigilance and adverse drug 
reaction (ADR) reporting among intern pharmacists in 
Nigeria.

Methods
Study technique and sampling technique
This cross-sectional study was conducted among phar-
macist interns undergoing their one-year mandatory 
internship program across Nigeria. Simple random sam-
pling involving the snowballing technique was used to 
recruit the participants in the study.

Study instrument and administration
The study instrument was a 32-item semi-structured 
questionnaire designed to obtain information on the 
respondents’ knowledge and perception of pharma-
covigilance and ADR reporting in Nigeria (attached in 
appendix III). The questionnaire consisted of four parts; 
the first included seven (7) questions on the pharmacist 
interns’ sociodemographic variables, such as age, gen-
der, place of internship, duration of the internship pro-
gram, ethnicity, and religion. The second part consisted 
of nine (9) questions with three options ’yes,’ ’no,’ and ’do 
not know,’ testing the pharmacist interns’ knowledge of 
pharmacovigilance and ADRs. The third section meas-
ures knowledge of different ADRs to be reported with 
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seven (7) questions. The fourth part consisted of 9 (nine) 
questions, each bearing a 5-point Likert scale of ’Strongly 
Agree to Strongly Disagree’ measuring the respondents’ 
attitude and perception toward pharmacovigilance and 
ADR reporting.

In developing the questionnaire, we first did a thor-
ough literature review, from which we adapted the 
study instrument and modified it to suit our study con-
text [1, 2]. Face validity, content validity by experts in 
the field were further used to validate the questionnaire. 
Test–retest validity was carried out using 10 intending 
respondents. The instrument’s reliability was tested by 
conducting an alpha Cronbach’s test. The alpha Cron-
bach’s value of the scales in the instrument was between 
the ranges of 0.70–0.82 [2]. The questionnaire was dis-
tributed online via WhatsApp, Telegram, and Facebook 
to the target participants.

Duration of study
This study’s data were collected over two months, from 
July 2022 to September 2022.

Inclusion/exclusion criteria
The questionnaire was shared only with fresh pharmacy 
graduates currently undergoing their one-year manda-
tory internship program across the country. Student 
pharmacists, post-intern pharmacists, and fully licensed 
pharmacists were all excluded.

Sample size determination
A minimum sample size of 430 was estimated using Fish-
er’s formula. The assumed working proportion of 50% 
from the previous study was used at a 95% confidence 
level, and the desired accuracy level (from the confidence 
interval) was set at 0.05 [11].

where z = the z score from the distribution table with the 
confidence interval set at 95%

p = Knowledge level among youths from published 
literature

d = margin of error.
Then, using z = 1.96 and p = 0.5 (50%) and d = 0.05 

(5%),

Accounting for nonresponse rate of 10%, the minimum 
number of sample size = 384/(1–0.1) = 430 responses.

sample size =
z2p(1− p)

d2

Sample size =
1.96× 1.96× 0.5× 0.78

0.05× 0.05
= 384 participants

Data analysis
The questionnaire was assessed for completeness, and 
only questionnaires with complete responses were sub-
jected to analyses. The data were analyzed with the aid 
of SPSS version 23. Descriptive statistics such as frequen-
cies and percentages were used to summarize the data. 
The association between the demographic variables of 
the respondents and their knowledge and perception of 
pharmacovigilance and ADR reporting were evaluated 
using the Chi-square test and contingency coefficients. 
The level of significance was set at p < 0.05.

The total score for the nine-item knowledge questions 
was classified as ’good’ or ’poor’ based on the total score 
for all questions in each domain. ’Yes’ has a score of ’1’ 
while ’No’ and ’Do not Know’ both take a score of ’0’ for 
a positive question and vice versa for a negative ques-
tion [2]. A total score equal to or greater than 6 (out of 
a maximum possible score of 9) was considered ’Good 
Knowledge,’ and a score of less than 6 (out of a maximum 
possible score of 9) was considered ’Poor Knowledge. 
The perception questions were stratified into ’Positive’ 
(for Strongly Agree and Agree responses), Neutral (for 
Neutral response), and Negative (for Strongly Disagree 
and Disagree responses). A Chi-square test of associa-
tion was done between the sociodemographic and the 
participants’ knowledge and perception of PV and ADR 
reporting.

Ethical considerations
This study did not involve the use of human subjects, 
so an exception was sought and obtained from the 
Health Research and Ethics Committee of the Univer-
sity of Nigeria Teaching Hospital (Reference Number: 
NHREC/05/01/2008B-FWA00002458-1RB00002323). 
However, informed consent was obtained from all the 
participants.

Results
Sociodemographics of the participants
The survey was sent out to 500 pharmacist interns, and 
450 interns filled in the survey, giving a total response 
rate of 90%. Table 1 depicts the sociodemographic char-
acteristics of the participants. Nearly half (50%) of the 
respondents are between 26 and 30  years. There were 
more males (58.2%) than females (41.8%), with nearly 
all possessing a Pharm. B degree. More than half of 
the respondents (55.2%) have spent 7–9  months in 
their internship program, followed by those who have 
spent 4–6  months in their internship program (27.7%). 
Respondents undergoing a one-year mandatory intern-
ship program in a tertiary hospital account for (79.2%) of 
all the respondents, followed by participants in specialist 
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and military hospitals. The Igbo ethnic group repre-
sents a whopping 75.6% of the participants, followed by 
the Hausa (3.5%), while 95% of the respondents were 
Christians.

Knowledge of PV and ADR reporting 
among the participants
There was a positive response for most of the questions 
on the knowledge of PV and ADR reporting among the 
participants, as shown in Appendix I. The respond-
ents know the definition of PV (yes = 99.4%) and ADR 
(yes = 99.4%) and the difference between ADR and 
adverse drug event (ADE). Eighty Seven percent of the 
respondents know the body regulating ADR reporting 

in Nigeria, while 76.4% know the tool for such reporting 
(yellow form). The essential purpose of PV is known by 
almost all the respondents (95.4%). The participants are 
divided on whether all severe ADRs of drugs are known 
before marketing the drugs as 49.8% of them responded 
‘yes’ while 47.5% responded ‘no.’ Overall, as shown in 
Fig.  1, 92.5% of the participants had a good knowl-
edge of PV and ADR reporting, while a 7.5% had poor 
knowledge.

Knowledge about types of ADRs to be reported
Figure  2 shows that 96.2% of the respondents believe 
that reactions to newly introduced drugs to the market 
need to be reported, while 79.1% believe so for old drugs 
already in the market. The respondents were favorable to 
reporting reactions leading to death (96.9%), reactions 
leading to persistent disability (95.0%), and reactions 
leading to hospitalization (97.5%). Just 61.7% believe that 
minor reactions such as vomiting and diarrhea should be 
reported.

There is a significant association (p < 0.01) between the 
knowledge score and genders, with the female gender 
having a higher knowledge score than the males. There is 
a strong association between participants’ duration into 
the internship program and their knowledge of PV and 
ADR reporting. The association is significant (p < 0.01), as 
those with a duration of less than or equal to 9 months 
have a higher score than those with a duration greater 
than nine months. The participants’ age, degree, place of 
internship, ethnicity, and religion had no significant asso-
ciation with their knowledge score (Table 2).

Perception toward PV and ADR Reporting
Appendix  2 depicts the participants’ perception toward 
PV and ADR reporting in Nigeria. More than 50% agree 
that ADR reporting is critical, that their school cur-
riculum covered the topics well, and that their present 
knowledge suffices to report any ADR they would face. 
More than 80% agree that ADR reporting is mandatory 
for pharmacists as they are the most critical health pro-
fessionals in reporting ADR. Only a few agree that ADR 
reporting information is learned after the internship. The 
participants are favorable to later professional collabora-
tion on ADR reporting.

Table  3  shows the association between the partici-
pants’ duration into the internship program and their 
perception of PV and ADR reporting. The participants’ 
internship program duration is significantly associ-
ated with many of the perception questions. Pharmacist 
interns who have spent at least seven months in their 
internship have the highest number of positive attitudes 
toward the ‘importance of ADR’ (57.6%), ’ADR reporting 

Table 1  Summary of the sociodemographic characteristics of 
study population (n = 450)

Sociodemographic variable Frequency (n) Percentages 
(%)

Age (yrs)

21–25 214 44.8

26–30 236 50.0

 > 30 25 5.2

Gender

Male 278 58.2

Female 200 41.8

Degree

Pharm. B 474 99.2

Pharm. D 4 0.8

Duration into internship program

 < 4 months 34 7.1

4–6 months 133 27.7

7–9 months 265 55.2

 > 9 months 46 9.6

Place of internship

Tertiary hospital 380 79.2

Specialist hospital 39 8.1

Military hospital 20 4.2

Community pharmacy 15 3.1

Others 23 4.8

Ethnicity

Igbo 363 75.6

Yoruba 14 2.9

Hausa 17 3.5

Others 84 17.5

Religion

Islam 20 4.2

Christianity 456 95.0

Others 2 0.4
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being mandatory for all pharmacists’ (56.6%), and ’their 
readiness to report any ADR they face with their pre-
sent knowledge (56.2%). Participants who have spent 
less than four months (70.0%) and those who have spent 

7–9  months (56.3%) are all positive about the idea that 
’pharmacists are the most important healthcare profes-
sionals to report ADRs.’ Regarding the question’ informa-
tion on ADR reporting is better learned after internship 

Fig. 1  Knowledge score of pharmacovigilance and ADR reporting among the participants (n = 450). 92.5% of the participants had a good 
knowledge of PV and ADR reporting, while a 7.5% had poor knowledge

Fig. 2  Bar chart showing various ADR the participants believe should be reported (n = 450). 96.2% of the respondents believe that reactions to 
newly introduced drugs to the market need to be reported, while 79.1% believe so for old drugs already in the market. The respondents were 
favorable to reporting reactions leading to death (96.9%), reactions leading to persistent disability, and reactions leading to hospitalization (97.5%). 
Just 61.7% believe that minor reactions such as vomiting and diarrhea should be reported



Page 6 of 13Eze et al. Future Journal of Pharmaceutical Sciences            (2023) 9:11 

program’, there was a strong negative attitude highest 
among those who have spent 4–6  months (24.6%) and 
7–9  months (57.6%) into their internship program. Par-
ticipants who have gone less than four months (5.9%), 
4–6 months (26.2%), 7–9 months (57.8%), or greater than 
nine months (10.1%) into their internship program have a 
strong positive attitude toward consulting colleagues and 
other healthcare professionals as very important in ADR 
reporting.

The place of the internship program of the partici-
pants has a strong positive association with many of the 
questions on their perception of PV and ADR reporting, 
as shown in Table  4. Tertiary hospitals have the high-
est number of positive attitudes among the participants 
toward most of the perception questions. Participants in 

tertiary hospitals (79.7%) and those in specialist hospitals 
(8.6%) believe that ADR reporting is essential and also 
assert their readiness to report ADR they will encoun-
ter with their present level of knowledge. Community 
pharmacy practice and military hospitals lagged in all the 
perception questions. Regarding the question, ‘I believe 
that information on ADR reporting is better learned after 
internship,’ tertiary hospitals have the highest positive 
attitude. Consulting colleagues and other healthcare pro-
fessionals are very rampant in tertiary hospitals (79.0%) 
and specialist hospitals (8.7%) as they strongly believe 
that ‘Consulting colleagues and other healthcare profes-
sionals is important in ADR reporting.’

Figure  3 shows the percentage of positive responses 
to ‘My internship program center strongly encourages 

Table 2  Association between knowledge score of participants and their Sociodemographic (n = 450)

X2 Chi-square test of association, C contingency doefficient

**Significant difference exist between groups (p < 0.01)

Sociodemographic variable Poor Good X2

(p value)
C
(p value)

Age (yrs)

21–25 13 (6.1) 201 (93.9) 4.190 (0.123) 0.093 (0.123)

26–30 23 (9.6) 216 (90.4)

 > 30 0 25 (100.0)

Gender

Male 31 (11.2) 247 (88.8) 12.5 (< 0.001**) 0.160 (< 0.001)

Female 5 (2.5) 195 (97.5)

Degree

Pharm. B 36 (7.6) 438 (92.4) 0.329 (0.567) 0.026 (0.567)

Pharm. D 0 4 (100)

Duration into internship program

 < 4 months 2 (5.9) 32 (94.7) 14.754 (< 0.001**) 0.173 (0.002)

4–6 months 8 (6.0) 125 (94.0)

7–9 months 16 (6.0) 249 (94.0)

 > 9 months 10 (21.7) 36 (78.3)

Place of internship

Tertiary hospital 35 (9.2) 345 (90.8) 7.982 (0.157) 0.128 (0.157)

Specialist hospital 0 39 (100)

Military hospital 0 20 (100)

Community pharmacy 0 15 (100)

Others 1 (4.3) 22 (95.7)

Ethnicity

Igbo 32 (8.8) 331 (91.2) 4.309 (0.230) 0.095 (0.230)

Yoruba 0 14 (100

Hausa 0 17 (100)

Others 4 (4.8) 80 (95.2)

Religion

Islam 3 (15.0) 17 (85.0) 1.822 (0.402) 0.062 (0.402)

Christianity 33 (7.2) 423 (92.8)

Others 0 2 (100)
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ADR reporting’ among the participants from the various 
internship centers. 74.0% of those with positive responses 
are from participants in tertiary hospitals, followed by 
those in specialist hospitals (10%) and military hospitals 
(8%). Community pharmacy scored the least, with a posi-
tive response of 2%.

Discussion
This study assessed the knowledge and perception of 
pharmacovigilance and ADR reporting among phar-
macist interns across Nigeria. To the best of our knowl-
edge, this study is the first of its kind among pharmacist 
interns in Nigeria. Nearly all of the participants possess 
Pharm. B. degree since only two pharmacy schools in 
Nigeria currently offer the Pharm. D. program [12]. Fresh 
pharmacy graduates immediately go in for their intern-
ship program, as shown in the results where 55.2% of 

the respondents have already done 7–9 months in their 
internship program. Pharmacist interns in tertiary hospi-
tals across the country account for over 79.0% of the par-
ticipants. An explanation is that tertiary hospitals across 
the country have the highest intake of interns yearly 
since they have the capacity, in both finances and human 
resources, to train them. Tertiary hospitals in various 
countries receive the highest health funding from those 
countries’ federal governments. This observation is also 
consistent with studies in Saudi Arabia, where 51.4% of 
the respondents are working in Ministry of Health (MoH) 
hospitals which are tertiary hospitals [2]. The consider-
able representation of the Igbo ethnic group (75.6%) and 
Christianity (95.0%) among the participants reflects the 
many pharmacy schools operating in the southern part 
of the country as opposed to northern Nigeria, which is 
predominantly Hausa and Islam.

Table 3  Association between participants’ duration into internship program and perception of pharmacovigilance (n = 450)

ADR Adverse drug reaction, Chi-square test of association, C contingency coefficient

**Significant difference exist between groups (p < 0.01)

Perception question Positive
n (%)

Neutral
n (%)

Negative
n (%)

X2

(p value)
C
(p value)

I think ADR reporting is very important  < 4 months 26 (6.1) 0 8 (21.6) 24.66 (< 0.001)** 0.221 (< 0.001)**

4–6 months 114 (26.6) 3 (25.0) 16 (43.2)

7–9 months 247 (57.6) 6 (50.0) 12 (32.4)

 > 9 months 42 (9.8) 3 (25.0) 1 (2.7)

With my present knowledge, I am prepared to report any ADR I 
would face

 < 4 months 21 (5.9) 1 (11.0) 4 (9.5) 15.284 (0.018)** 0.176 (0.018)**

4–6 months 97 (27.4) 16 (19.5) 20 (47.6)

7–9 months 119 (56.2) 49 (59.8) 17 (40.5)

 > 9 months 37 (10.5) 9 (9.8) 1 (2.4)

ADR reporting is mandatory for all pharmacists  < 4 months 29 (7.4) 2 (4.9) 3 (7.0) 17.76 (0.007)** 0.087 (0.729)

4–6 months 104 (26.4) 7 (17.1) 22 (51.2)

7–9 months 223 (56.6) 25 (61.0) 17 (39.5)

 > 9 months 38 (9.6) 7 (17.1) 1 (2.3)

Pharmacist must advise their patients to immediately report any 
ADR

 < 4 months 31 (6.9) 0 3 (13.6) 6.98 (0.323) 0.189 (0.007)**

4–6 months 112 (27.0) 2 (50.0) 9 (40.9)

7–9 months 255 (56.4) 1 (25.0) 9 (40.9)

 > 9 months 44 (9.7) 1 (25.0) 1 (4.5)

Pharmacist are the most important healthcare professionals to 
report ADR

 < 4 months 28 (70.0) 3 (6.5) 3 (8.8) 8.87 (0.181) 0.120 (0.323)

4–6 months 110 (27.6) 10 (21.7) 13 (38.2)

7–9 months 224 (56.3) 24 (52.2) 17 (50.0)

 > 9 months 36 (9.00 17 (50.0) 1 (2.9)

I believe that information on ADR reporting is better learned after 
internship

 < 4 months 7 (9.3) 7 (6.6) 20 (6.7) 8.09 (0.281) 0.135 (0.181)

4–6 months 23 (30.7) 37 (34.9) 73 (24.6)

7–9 months 37 (49.3) 57 (53.8) 171 (57.6)

 > 9 months 8 (10.7) 5 (4.7) 33 (11.1)

Consulting colleagues and other healthcare professionals is 
important in ADR reporting

 < 4 months 25 (5.9) 6 (18.2) 3 (14.3) 19.36 (0.004)** 0.129 (0.231)

4–6 months 111 (26.2) 11 (33.3) 11 (52.4)

7–9 months 245 (57.8) 13 (39.4) 7 (33.3)

 > 9 months 43 (10.1) 3 (9.1) 0
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The percentage of pharmacist interns with good knowl-
edge of PV and ADR reporting is 92.5%. This is consistent 
with reports by Alshayban [2], in which most of the study 
population knew the correct definition of pharmacovigi-
lance. This high knowledge is likely due to a heightened 

emphasis on the pharmacist’s role as steward of drug 
outcomes and effects. Strengthened curricula across the 
various pharmacy schools in the nation have contrib-
uted to such a level of knowledge and awareness. Practic-
ing pharmacists in works by Emeka [13] also show high 

Table 4  Association between participants’ place of internship program and perception of pharmacovigilance (n = 450)

ADR Adverse drug reaction, Chi-square test of association, C contingency coefficient

**Significant difference exist between groups (p < 0.01)

Perception question Positive Neutral Negative X2

(p value)
C
(p value)

I think ADR reporting is very important Tertiary hospital 342 (79.7) 12 (100) 26 (70.3) 15.63 (0.111) 0.198 (0.111)

Specialist hospital 37 (8.6) 0 2 (5.4)

Military hospital 16 (3.7) 0 4 (10.8)

Community pharmacy 15 (3.5) 0 0

Others 18 (4.2) 0 5 (13.5)

With my present knowledge, I am prepared to report 
any ADR I would face

Tertiary hospital 275 (77.7) 66 (80.5) 39 (92.9) 14.72 (0.143) 0.173 (0.143)

Specialist hospital 30 (8.5) 9 (11.0) 0

Military hospital 20 (5.6) 0 0

Community pharmacy 12 (3.4) 3 (3.7) 0

Others 16 (4.5) 11 (4.9) 3 (7.1)

My internship program center strongly encourage ADR 
reporting

Tertiary hospital 183 (74.4) 112 (84.8) 85 (85.0) 29.77 (0.001)** 0.242 (0.001)**

Specialist hospital 25 (10.2) 10 (7.6) 4 (4.0)

Military hospital 19 (7.7) 1 (0.8) 0

Community pharmacy 5 (2.0) 3 (2.3) 7 (7.0)

Others 14 (5.7) 5 (3.8) 4 (4.00

ADR reporting is mandatory for all pharmacists Tertiary hospital 300 (76.1) 40 (97.6) 40 (93.0) 22.38 (0.013)** 0.211 (0.013)**

Specialist hospital 39 (9.9) 0 0

Military hospital 20 (5.1) 0 0

Community pharmacy 12 (3.0) 0 3 (7.0)

Others 22 (5.6) 1 (2.4) 0

Pharmacist must advise their patients to immediately 
report any ADR

Tertiary hospital 356 (78.8) 2 (50.0) 22 (100) 24.0 (0.008)** 0.211 (0.008)**

Specialist hospital 39 (8.6) 0 0

Military hospital 20 (4.4) 0 0

Community pharmacy 15 (3.3) 0 0

Others 21 (4.6) 2 (50.0) 0

Pharmacist are the most important healthcare profes-
sionals to report ADR

Tertiary hospital 316 (79.4) 35 (76.1) 29 (85.3) 26.57 (0.003)** 0.229 (0.003)**

Specialist hospital 36 (9.0) 1 (2.2) 2 (5.9)

Military hospital 20 (5.0) 0 0

Community pharmacy 9 (2.3) 6 (13.0) 0

Others 16 (4.0) 4 (8.7) 3 (8.8)

I believe that information on ADR reporting is better 
learned after internship

Tertiary hospital 66 (88.0) 77 (72.6) 237 (79.8) 22.74 (0.012)** 0.213 (0.012)**

Specialist hospital 3 (4.0) 9 (8.5) 27 (9.1)

Military hospital 1 (1.3) 11 (10.4) 8 (2.7)

Community pharmacy 1 (1.3) 3 (2.8) 11 (3.7)

Others 3 (4.0) 6 (5.7) 14 (4.7)

Consulting colleagues and other healthcare profession-
als is important in ADR reporting

Tertiary hospital 335 (79.0) 29 (87.9) 16 (76.2) 73.988 (< 0.001)** 0.171 (0.153)

Specialist hospital 37 (8.7) 0 2 (9.5)

Military hospital 19 (4.5) 1 (3.0) 0

Community pharmacy 12 (2.8) 3 (9.1) 0

Others 20 (4.7) 0 3 (14.3)
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knowledge of PV and ADR reporting. Compared with 
other healthcare professionals, pharmacists always stand 
out as having a better knowledge of issues of pharma-
covigilance and reporting ADR. In the study by Hussein 
et al. [1], pharmacists showed better adverse drug report-
ing knowledge than physicians and nurses. This is linked 
to the training of pharmacists who study in-depth medi-
cines and their effects [14, 15]. Also, a study conducted in 
India identified shallow awareness of pharmacovigilance 
programs among doctors [16, 17]. Intern doctors, too, 
had lower knowledge of pharmacovigilance compared to 
the findings in this study, as reported by [10, 11, 18].

In this study, most participants believe that newly 
introduced drugs should be reported. This is consist-
ent with the knowledge of post-marketing surveillance 
for drugs that have received approval after scaling the 
phase III clinical trials [11]. Such monitoring is essen-
tial as the most adverse effect of the drugs are not evi-
dent during the clinical trial phases. So, the duty is upon 
pharmacists and other healthcare professionals to iden-
tify these sudden reactions and inform further guide-
lines for use [19]. Only 61.7% of the respondents agree 
to report minor reactions such as diarrhea and vomiting 
which underscores the position healthcare professionals 
have placed these specific reactions on the ADR report-
ing list. In another study, Nurses are more concerned 

about reporting minor reactions to drugs, probably due 
to their lesser knowledge than pharmacists and physi-
cians who report serious ADR, including reactions to 
newly introduced drugs in the market [1, 20]. There is a 
strong association between the participants’ duration 
into the internship program and their knowledge of PV 
and ADR reporting. Pharmacist interns who have spent 
at least seven months have better knowledge than their 
peers. This is consistent with numerous studies indicat-
ing that the length of employment or number of years 
of experience influences the knowledge and practice of 
ADR reporting. As reported by Ezeuko [16], awareness 
of ADR reporting was higher among senior colleagues 
than among the lesser cadre. Possible explanations are 
the exposure due to the number of years of experience. 
Continuing professional development and in-house edu-
cation are also the keys to these observations. Other 
studies refute these claims, as clinicians with less than 
ten years of experience had higher awareness of ADR 
reporting [21]. Similar studies by Bello in Sokoto [6], 
Nigeria, and Leone in Italy [22] hold similar views. Expla-
nations for these are conflicting, and a general consensus 
is challenging.

Pharmacists’ attitudes are considered pivotal for 
reporting an ADR; thus, a positive attitude and percep-
tion will encourage the prompt reporting of an ADR. So, 

Fig. 3  Participants’ positive response to ‘My internship program center strongly encourage ADR reporting.’ 74.0% of those with positive responses 
are from participants in tertiary hospitals, followed by those in specialist hospitals (10%) and military hospitals (8%). Community pharmacy scored 
the least, with a positive response of 2%
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knowledge and awareness alone are insufficient if intern 
pharmacists do not have a strong sense of obligation to 
report ADRs. More than 50% of the pharmacist interns 
agree that ADR reporting is essential and that their 
school curriculum covered the topics well and prepared 
them to report any ADR they would face. As already 
discussed above, this reflects the impact of quality and 
strictly regulated and unified pharmacy education in 
Nigeria on the quality of pharmacy graduates [23–25]. 
More than 80% agree that ADR reporting is mandatory 
for pharmacists as they are the most critical health pro-
fessionals in reporting ADR. The findings are similar to 
many studies, where most pharmacists considered ADR 
reporting their professional responsibility [14, 26]. As 
reported by Alshayban [2], more interns, compared to 
pharmacists, believed that ADR reporting should be 
mandatory. Interns are the future pharmacists, and their 
positive perception is a sign that much improvement in 
pharmacovigilance practice is anticipated in the com-
ing decades [27]. Only few of the participants agree that 
ADR reporting information is learned after the intern-
ship program. This is important as the internship period 
is the only full-time training period given to fresh gradu-
ates to learn the nitty–gritty of the profession before a 
full license.

The perception of the participants toward ADR report-
ing is associated with the duration of the internship pro-
gram. This is significant as the experiences and practices 
of other licensed pharmacists easily rub off on the intern 
pharmacists during the internship period. The fully 
licensed pharmacist serve as role models, and the intern 
pharmacists would easily follow in their footsteps. Also, 
the fact that interns who have spent 7–9  months into 
their internship training had higher positive perceptions 
lends credence to the impact of the few months into the 
training on the perception of the intern. In a few months 
of training, new pharmacy graduates are turned into 
professionals passionate about pharmacovigilance and 
reporting ADR. Similar studies report the impact of work 
experience on attitude toward ADR reporting [1, 24]. The 
place of the internship training is critical in the attitude 
and perception of the interns toward pharmacovigilance 
and ADR reporting. Tertiary hospitals, trailed closely by 
specialist hospitals, have the highest positive attitudes 
among the participants toward most of the percep-
tion questions. These two classes of hospitals in Nigeria 
receive the highest funding from the federal government 
and have the best healthcare professionals to train and 

equip interns pharmacists [28]. Again, most of them are 
teaching hospitals or universities, which explains the high 
attitude toward ADR reporting among interns undergo-
ing their internship training in these facilities. Interns in 
community pharmacies lagged on most of the perception 
questions. This is consistent with findings in similar stud-
ies in which pharmacists in hospitals perform better in all 
metrics of ADR reporting than community pharmacists 
[13]. Other reports showed that knowledge, perception, 
and involvement in ADR reporting was more by hospi-
tal pharmacists than community pharmacists [29]. This 
is likely because hospital pharmacists are better educated 
and better informed. Suyagh et  al. [30] argued that the 
probable cause for high reporting among hospital phar-
macists is the direct interaction they have with other 
healthcare professionals involved in identifying ADR.

Conclusion
This present study shows that most participants have a 
solid understanding of PV and ADR reporting, but per-
ceptions of PV and ADR reporting are still below aver-
age. Perceptions of PV and ADR reporting is substantially 
correlated with internship location and program length. 
Active measures should be implemented to ensure that 
all pharmacy interns comprehend and embrace PV and 
ADR reporting as their exclusive duty.

Strengths and limitations of study
The major strength of this study is that it focused on an 
issue that has not been adequately studied, especially in 
Nigeria. The study also dug deep into the impact of the 
duration of the internship program and the place of the 
internship as independent variables. Another strength 
of this survey is that international readers could use the 
results as a base for comparison with similar studies car-
ried out abroad.

However, there are some limitations. The main limita-
tion of this study that it is a cross-sectional study, so the 
causality could not be warranted. Secondly, the study 
was based on a self-reported questionnaire, so personal 
bias may have affected the results. Also, the sociodemo-
graphic of our participants is a bit skewed as more data 
were not collected from the northern part of the coun-
try which influenced the ethnicity and religion distribu-
tion of the participants. Also only about two pharmacy 
schools in Nigeria are currently running Pharm D. pro-
gram which also affected the distribution of degrees held 
by the participants.
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Appendix I
See Table 5.

Appendix II
See Table 6.

Appendix III Questionnaire
Sociodemographic of the participants

1.	 Age (21-25yrs; 26-30yrs; > 30yrs)
2.	 Gender (male; female)
3.	 Degree (Pharm. B; Pharm. D)
4.	 Duration into internship program (< 4  months; 

4–6 months; 7–9 months; > 9 months)
5.	 Place of internship (tertiary hospital; specialist hospi-

tal; military hospital; community pharmacy; others)
6.	 Ethnicity (Igbo; Yoruba; Hausa; others)
7.	 Religion (Islam; Christianity; Others)

Table 5  Knowledge of pharmacovigilance and ADR reporting among the participants (n = 450)

ADR Adverse drug reaction, PV pharmacovigilance, NAFDAC National Agency for Food and Drug Administration Control

Question Yes
N (%)

No
N (%)

I don’t Know
N (%)

Definition of pharmacovigilance 475 (99.4) 3 (0.6)

Definition of ADR 475 (99.4) 3 (0.6)

ADR and ADE are different 382 (79.9) 51 (10.7) 45 (9.4)

Yellow form is a tool for reporting ADR in Nigeria 365 (76.4) 5 (1.0) 108 (22.6)

Pharmacovigilance center, through NAFDAC, regulates ADR reporting in Nigeria 416 (87.0) 10 (2.1) 52 (10.9)

Classes of ADRs include (i) dose-related, (ii) allergic, and (iii) idiosyncratic 435 (91.0) 21 (4.4) 22 (4.6)

Most important purpose of PV is to ensure safety of drugs 456 (95.4) 8 (1.7) 14 (2.9)

All severe ADRs of drugs are known before a drug is marketed 238 (49.8) 227 (47.5) 13 (2.7)

ADRs previously documented by manufacturers need not be reported again 216 (45.2) 207 (43.3) 55 (11.5)

Table 6  Perception of participants toward pharmacovigilance and ADR reporting (n = 450)

ADR Adverse drug reaction, PV pharmacovigilance

Question Strongly agree
N (%)

Agree
N (%)

Neutral
N (%)

Disagree
N (%)

Strongly disagree
N (%)

The topic of PV was well covered in my pharmacy school curriculum 71 (14.9) 178 (37.2) 94 (19.7) 81 (16.7) 54 (11.3)

I think ADR reporting is very important 332 (69.5) 97 (20.3) 12 (2.5) 3 (0.6) 34 (7.1)

With my present knowledge, I am prepared to report any ADR I would face 127 (26.6) 227 (47.5) 82 (17.2) 20 (4.2) 22 (4.6)

My internship program center strongly encourages ADR reporting 98 (20.5) 148 (31.0) 132 (27.6) 51 (10.7) 49 (10.3)

ADR reporting is mandatory for all pharmacists 196 (41.0) 198 (41.4) 41 (8.6) 19 (4.0) 24 (5.0)

The pharmacist must advise their patients to report any ADR immediately 267 (55.9) 185 (38.7) 4 (0.8) 3 (0.6) 19 (4.0)

Pharmacist are the most important healthcare professionals to report ADR 205 (42.9) 193 (40.4) 46 (9.6) 5 (1.0) 29 (6.1)

I believe that information on ADR reporting is better learned after intern-
ship

23 (4.8) 52 (10.9) 106 (22.2) 191 (40.0) 106 (22.2)

Consulting colleagues and other healthcare professionals is important in 
ADR reporting

193 (40.4) 231 (48.3) 33 (6.9) 3 (0.6) 18 (3.8)

Knowledge of pharmacovigilance and adverse drug 
reactions (yes, no, don’t know)

1.	 Pharmacovigilance is the science and activity relat-
ing to the detection, assessment, understanding, and 
prevention of adverse effects or any other medicine-/
vaccine-related problem

2.	 Adverse drug reactions (ADRs) can be recognized as 
noxious, unwanted effects of drugs

3.	 ADR and adverse drug events (ADEs) are different
4.	 Yellow form is a tool for reporting ADR in Nigeria
5.	 Pharmacovigilance center, through NAFDAC, regu-

lates ADR reporting in Nigeria
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6.	 Classes of ADRs include (i) dose-related, (ii) allergic, 
and (iii) idiosyncratic

7.	 Most important purpose of PV is to ensure safety of 
drugs

8.	 All severe ADRs of drugs are known before a drug is 
marketed

9.	 ADRs previously documented by manufacturers 
need not be reported again

Perception toward pharmacovigilance and adverse 
drug reactions (strongly agree, agree, neutral, disagree, 
and strongly disagree)

(1)	 The topic of PV was well covered in my pharmacy 
school curriculum

(2)	 I think ADR reporting is very important
(3)	 With my present knowledge, I am prepared to 

report any ADR I would face
(4)	 My internship program center strongly encourages 

ADR reporting
(5)	 ADR reporting is mandatory for all pharmacists
(6)	 The pharmacist must advise their patients to report 

any ADR immediately
(7)	 Pharmacist are the most important healthcare pro-

fessionals to report ADR
(8)	 I believe that information on ADR reporting is bet-

ter learned after internship
(9)	 Consulting colleagues and other healthcare profes-

sionals is important in ADR reporting
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