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Abstract
Objectives Underreporting of adverse drug reactions (ADRs) limits and delays the detection of signs. The aim of this 
systematic review with meta-analyses was to synthesize the evidence of educational interventions (EIs) efficacy in health 
professionals to increase ADR reporting, attitudes, and knowledge of pharmacovigilance.
Evidence acquisition A systematic literature review was carried out to identify randomized clinical trials evaluating the 
efficacy of EI in pharmacovigilance in health professionals to improve ADR reports, knowledge, and attitude toward phar-
macovigilance. ADR reports were pooled by calculating Odds Ratio (OR) with a 95% confidence interval (95%CI), while 
pharmacovigilance knowledge and attitude were pooled by calculating a mean difference (MD) with 95%CI. In addition, 
the subanalysis was performed by EI type. Meta-analysis was performed with RevMan 5.4 software. PROSPERO registry 
CRD42021254270.
Results Eight hundred seventy-five articles were identified as potentially relevant, and 11 were included in the systematic 
review. Metanalysis showed that EI increased ADR reporting in comparison with control group (OR = 4.74, [95%CI, 2.46 
to 9.12],  I2 = 93%, 5 studies). In subgroup analysis, the workshops (OR = 6.26, [95%CI, 4.03 to 9.73],  I2 = 57%, 3 studies) 
increased ADR reporting more than telephone-based interventions (OR = 2.59, [95%CI, 0.77 to 8.73],  I2 = 29%, 2 stud-
ies) or combined interventions (OR = 5.14, [95%CI, 0.97 to 27.26],  I2 = 93%, 3 studies). No difference was observed in 
pharmacovigilance knowledge. However, the subanalysis revealed that workshops increase pharmacovigilance knowledge 
(SMD = 1.85 [95%CI, 1.44 to 2.27], 1 study). Only one study evaluated ADR reporting attitude among participants and 
showed a positive effect after the intervention.
Conclusion EI improves ADR reports and increases pharmacovigilance knowledge. Workshops are the most effective EI to 
increase ADR reporting.

Keywords Pharmacovigilance · Educational interventions · Adverse drug reaction reporting · Systematic review · Meta-
analysis
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Introduction

Drugs are essential for the treatment of various diseases, but 
there are drug-related problems, such as adverse drug reac-
tions (ADR) [1]. Post-marketing information on medicines 
reports a benefit-risk balance obtained from clinical stud-
ies. Nevertheless, drug surveillance is necessary to evalu-
ate safety in real-life and long-term conditions [2]. For this 
reason, ADR voluntary reports are needed, thus spontaneous 
reporting is the pillar of pharmacovigilance. In countries 
with pharmacovigilance programs well-established, the 
report number is about 200 or more per million inhabit-
ants [3]. However, in many countries, pharmacovigilance 
programs are still under development, and this fact may 
result in a low drug safety culture that translates into under-
reporting of ADR. Low notification rates make it difficult 
to detect signs in the general population that, limits evalu-
ation of ADR causality and the issuance of health alerts. 
Underreporting can be explained by the low participation of 
health professionals due to a lack of knowledge and negative 
attitudes toward pharmacovigilance, such as ignorance (only 
important serious ADR reports) or lethargy (disinterest in 
reporting) [3–5].

Different strategies have been evaluated to increase 
ADR notification, such as the implementation of educa-
tional interventions (EI) for health professionals [6–8]. EI 
purpose is to raise awareness about drug safety issues to 
improve ADR reporting to obtain statistical assessments by 
detecting signs and issuing health alerts [9, 10]. Therefore, 
the aim of this systematic review with meta-analyses was to 
synthesize the evidence of EI efficacy in health profession-
als to increase ADR reporting, attitudes, and knowledge of 
pharmacovigilance.

Methods

A systematic review and meta-analyses were conducted 
according to the PRISMA statement (Suppl. 1) [11], and the 
protocol was prospectively registered in PROSPERO with 
registration number CRD42021254270.

Search strategy

A systematic literature search was carried out in the fol-
lowing electronic databases: PubMed, LILACS, Cochrane 
Central Register of Controlled Trials (CENTRAL), Scopus 
and Epistemonikos. Unpublished literature was looked up in 
the abstracts of randomized controlled trials (RCTs) indexed 
in Scopus Conference Papers and ScienceDirect. Searches 
were conducted from inception until January 2022 and were 

not limited by years or language. The strategy search was 
constructed using the following MeSH terms and keywords: 
“health personnel”, “physicians”, “pharmacists”, “nurses”; 
“models educational”, “education medical”; “adverse drug 
reaction reporting systems”, “pharmacovigilance”, “adverse 
drug reaction reporting”. The search strategy was adapted to 
each database (Suppl. 2). In addition, all references identi-
fied by systematic reviews were analyzed to identify poten-
tially relevant studies.

Study selection

Studies were included if they met the following criteria: (1) 
RCT, including multi-arm trials; (2) participants were health 
professionals (physicians, consultants, nurses, pharmacists, 
and dentists); (3) participants received an educational inter-
vention in pharmacovigilance including telephone-based 
interventions, workshop, educational material, electronic 
supplementary material, letters, lectures, sessions group, 
email and combined intervention; in the control group, par-
ticipants did not receive educational activity or received 
training from their pharmacovigilance unit; (4) study results 
were a number of ADR reports and knowledge and attitude 
mean scores obtained through a questionnaire, in both 
groups. Studies were excluded if the educational interven-
tion was aimed at patients or if the comparison was made 
between health professionals and patients, as well as stud-
ies that were sponsored by the pharmaceutical industry or 
involved economic incentives.

 Two independent reviewers (MJC and LMU) assessed all 
titles and abstracts to identify studies via the inclusion cri-
teria and excluded non-relevant studies. All potentially rel-
evant articles were retrieved and read in full text. Reviewers 
were blinded to each other’s decisions. Discrepancies were 
discussed and resolved with a third reviewer (ODC). The 
inter-rater reliability was evaluated using kappa coefficient.

Data extraction and risk of bias assessment

Selected studies were reviewed independently by two 
reviewers (MJC and LMU) to extract in an Excel database 
the following data: publication year, author, health profes-
sionals, EI, time of intervention, control group, the sample 
size of the intervention group as the control group, partici-
pants in both groups, follow-up time, the number of ADR 
reports, knowledge, and attitude in pharmacovigilance mean 
score, country, attitude, and knowledge questionnaire (vali-
dated or not), change of result over time, ADR type (severe, 
unexpected, high-causality and new-drugs). Discrepancies in 
data extraction were resolved by consensus. In case any data 
was not reported in the article, the authors were contacted 
to obtain it.
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When ADR results were reported in a thousand pharma-
cist-months, a conversion was made to the number of ADR 
reports, multiplying the rate per person-month, and dividing 
by one thousand [12].

Potential biases related to individual RCT were assessed 
with the Cochrane risk-of-bias tool (RoB 2) [13]. Rev-
Man 5.4 was used to generate the risk of bias figures. [14]. 
The risk of bias was assessed in duplicates by two authors 
independently (MJC and LMU). Any disagreement was 
addressed by reappraisal in conjunction with a third reviewer 
(ODC).

Data analysis

Statistical analyses were performed using RevMan 5.4 [14]. 
ADR reports were pooled using an odds’ ratio (OR) with 
95% confidence intervals (95%CI). Knowledge and attitude 
in pharmacovigilance scores were analyzed with a stand-
ardized mean difference (SMD) with 95%CI. All analyses 
were performed with a random-effects approach. I² test was 
used to assess the heterogeneity of each evaluate results, 
and I² > 50% was considered with signification heteroge-
neity [15]. Subanalysis by type of educational intervention 

was performed to identify the most effective intervention, 
as well as to explore heterogeneity between studies. The 
results’ consistency was evaluated using a leave-one-out 
sensitivity analysis, the study with the highest bias was 
excluded in each comparison. Only studies that reported 
the ADR reports numbers (totals, serious, high probabil-
ity, unexpected, and new drugs by control and intervention 
groups before and after the educative intervention), knowl-
edge scores, or changes in attitude were included in the 
meta-analysis.

Results

Characteristics of the studies

In the systematic search, a total of 875 citations were iden-
tified in databases, and the study selection process is illus-
trated in Fig. 1. After duplicate removal, 705 articles were 
screened by title and abstract for potential eligibility. In addi-
tion, 29 unpublished records were identified. No additional 
studies were identified in references of previously published 
systematic reviews. After screening, twenty-four studies 

Fig. 1  Flowchart for systematic review and meta-analysis (PRISMA) of educational intervention in pharmacovigilance, screening of articles, and 
selection process
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were assessed for eligibility, and 13 studies were excluded 
[16–28]. Non-comparative studies were the main cause of 
exclusion, and all reasons are shown in the Suppl. 3. Inter-
rater agreement was suitable (kappa = 0.83). Eleven studies 
fulfilled the inclusion criteria of the systematic review, and 
the characteristics of the included studies are summarized in 
Table 1. Two authors were contacted for data to be included 
in the meta-analyses [29, 30], only one responded, however 
the information could not be pooled. Eight studies were 
included in the meta-analysis [29, 31–37].

For country, RCTs were principally conducted in Portugal 
(four articles) and Sweden (two articles). Geographically, all 
the studies were conducted in Europe and Asia. The EI var-
ied from one day to nine months, and follow-up ranged from 
0 to 20 months. The average participation rate (a healthcare 
professional who agreed to participate into the study) varies 
in each study between 7.9 and 84.0%, and participants had 
more adherence to combined interventions and electronic 
ADR information.

Four studies involved physicians [29, 31, 33, 35], two 
involved nurses [29, 36], four involved pharmacists [32, 34, 
37, 38], and two studies evaluated primary healthcare units 
that included physicians and nurses [30, 39]. The profession-
als mainly studied were physicians (six studies with 5097 
participants and 136 primary healthcare units), followed by 
the pharmacist (four studies with 887 participants) (Table 1).

Workshops were the most common educative interven-
tions used into studies [31, 33, 34, 36], followed by inter-
vention combined (session group and educative material) 
[29, 32, 35], telephone-based interventions [31, 34], lecture 
[36], educational material (transparencies, brochures, and 
posters) [38], electronic information sheet of ADR [37], 
E-mail interventions [39] and one-page ADR information 
letter [30]. Three studies included continuing education by 
the pharmacovigilance unit as a control group [32, 35, 37], 
while eight studies did nothing [29–34, 36, 38, 39] (Table 1).

ADR reports

Ten studies informed the number of ADR reports [29–35, 
37–39]. Five studies were excluded from the meta-analy-
sis because these have incomplete data such as number of 
participants, or the total number of ADR reports [29, 30, 
37–39]. Five studies present complete data for meta-anal-
ysis, and classified ADR as total, serious, high probabil-
ity, unexpected, and new drugs by control and intervention 
groups [31–35]. Two studies presented three arms (work-
shop, telephone-based interventions, and control group) [31, 
34], and three studies with two arms (combined intervention 
or workshop vs. control group) [32, 33, 35].

Educational interventions increased the reporting of 
all ADRs in comparison with control group (OR = 4.74, 
[95%CI, 2.46 to 9.12],  I2 = 93%, 5 studies). In the sensitivity 

analysis, after removed Herdeiro et al. [31], educational 
interventions showed consistency in increasing ADR report-
ing (OR = 6.06 [95%CI, 2.50 to 14.71],  I2 = 94%, 4 studies). 
In subgroup analysis, workshops (OR = 6.26, [95%CI, 4.03 
to 9.73],  I2 = 57%, 3 studies) increased ADR reporting, more 
than combined interventions (OR = 5.14, [95%CI, 0.97 to 
27.26],  I2 = 98%, 3 studies), while telephone-based interven-
tions no showed a difference (OR = 2.59, [95%CI, 0.77 to 
8.73],  I2 = 29%, 2 studies) (Figs. 2).

ADR reporting change over time is shown in Table 2. 
In the workshop intervention, the increase in the number 
of reports was significant up to 16 months after IE for total 
and severe ADRs, but only increased over 12 months for 
unexpected, high-causality, and new drug ADRs. In contrast, 
telephone-based interventions only increased the number of 
total reports and serious ADRs by 4 months. Interestingly, 
the combined interventions increased the number of unex-
pected and new drug ADRs for at least 12 months, although 
for total, serious, and high-causality ADRs, the effect was 
seen from 12 months onwards.

Knowledge, and attitude in pharmacovigilance

Regarding the change in knowledge in pharmacovigilance, 
three studies [29, 36, 37] evaluated 4 educative interven-
tions. The meta-analysis results showed a tendency to 
increase pharmacovigilance knowledge mean scores in 
participants who received EI in comparison with the con-
trol group (SMD = 1.12, [95%CI, -0.12 to 2.36],  I2 = 98%, 
4 studies). After removing the highest risk of bias study 
[29], participants in EI group shown an augmented their 
pharmacovigilance knowledge (SMD = 1.53 [95%CI, 0.58 
to 2.47,  I2 = 92%, 3 studies]). In subgroup analysis, the par-
ticipants who received lecture (SMD = 2.23 [95%CI, 1.81 to 
2.65], 1 study) and workshop (SMD = 1.85 [95%CI, 1.44 to 
2.27], 1 study) increased their knowledge; this effect was not 
observed in those who received the combined intervention 
or letter with ADR information (Fig. 3).

Two studies evaluated ADR reporting attitudes among 
health professionals (Table 1), however, the measurement 
scales obtained by the questionnaire are different, so it was 
not possible to perform a meta-analysis. One study con-
ducted in pharmacist showed a positive attitude toward ADR 
reporting after the intervention [38]. Likewise, a positive 
effect in behavior related to reporting was observed in physi-
cians and nurses after educative intervention [29].

Risk of bias assessment

In risk of bias assessment (Fig. 4), 73% of studies had 
adequate random sequence generation [29, 32–38]. Only 
54% describe the randomization process completely [29, 
30, 35–37, 39], presenting low-risk allocation concealment, 



DARU Journal of Pharmaceutical Sciences 

Ta
bl

e 
1 

 C
ha

ra
ct

er
ist

ic
s a

nd
 d

es
cr

ip
tio

ns
 o

f t
he

 ra
nd

om
iz

ed
 c

on
tro

lle
d 

tri
al

s a
re

 in
cl

ud
ed

 in
 th

e 
sy

ste
m

at
ic

 re
vi

ew

A
ut

ho
r (

Ye
ar

)/ 
co

un
try

H
ea

lth
 p

ro
fe

ss
io

na
ls

Ed
uc

at
iv

e 
in

te
rv

en
tio

n
C

on
tro

l g
ro

up
Fo

llo
w

-u
p

(m
on

th
)

O
ut

co
m

es
*

Q
ue

sti
on

na
ire

 
at

tit
ud

e/
 v

al
id

a-
tio

n
In

te
rv

en
tio

n
N

C
on

tro
l g

ro
up

N

Po
tlo

g 
SM

 (2
02

0)
/ I

sr
ae

l [
29

]
ph

ys
ic

ia
ns

 a
nd

 n
ur

se
s

C
om

bi
ne

d 
in

te
rv

en
tio

n:
 

Pr
og

ra
m

 p
ro

m
ot

io
n 

(v
is

it-
in

g 
m

ed
ic

al
 st

aff
), 

di
st

an
t 

le
ar

ni
ng

, l
ec

tu
re

, a
nd

 e
du

-
ca

tio
na

l m
at

er
ia

l (
po

ste
rs

), 
fo

r fi
ve

 m
on

th
s.

20
5

Re
ce

iv
ed

 n
o 

in
te

rv
en

tio
n

22
5

09
Th

e 
sc

or
e 

of
 “

be
ha

vi
or

 
re

la
te

d 
to

 re
po

rti
ng

”
In

te
rv

en
tio

n:
 

M
ea

n ±
 S

D
 =

 2.
87

 ±
 2.

37
; 

co
nt

ro
l: 

M
ea

n ±
 S

D
 =

 2.
48

 ±
 2.

12
, 

p =
 0.

79
.

Th
e 

sc
or

e 
of

 “
kn

ow
le

dg
e 

re
la

te
d 

to
 b

eh
av

io
r”

In
te

rv
en

tio
n:

 
M

ea
n ±

 S
D

 =
 3.

67
 ±

 2.
16

; 
co

nt
ro

l: 
M

ea
n ±

 S
D

 =
 3.

73
 ±

 2.
14

, 
p =

 0.
79

.

Ye
s/

N
o 

va
lid

at
ed

C
he

em
a 

E 
(2

01
9)

/ S
au

di
 

A
ra

bi
a 

[3
7]

ph
ar

m
ac

ist
s

In
fo

rm
at

io
n 

sh
ee

t o
f A

D
R

 
an

d 
re

po
rti

ng
 (e

le
ct

ro
ni

-
ca

lly
)

23
In

fo
rm

at
io

n 
sh

ee
t o

f c
or

o-
na

vi
ru

s
23

03
K

no
w

le
dg

e 
sc

or
e

In
te

rv
en

tio
n:

 
M

ea
n ±

 S
D

 =
 7.

67
 ±

 2.
1;

 
co

nt
ro

l: 
M

ea
n ±

 S
D

 =
 6.

71
 ±

 2.
3,

 
p =

 0.
66

.

Ye
s/

 N
o 

va
lid

at
ed

Sa
ra

ya
ni

 A
 (2

01
5)

/ I
ra

n 
[3

6]
nu

rs
es

1.
 L

ec
tu

re
: d

id
ac

tic
 se

ss
io

ns
, 

tw
o 

se
ss

io
ns

 o
f t

w
o 

ho
ur

s 
in

 o
ne

 d
ay

.

14
3

Re
ce

iv
ed

 n
o 

in
te

rv
en

tio
n

21
2

03
W

or
ks

ho
p:

 K
no

w
le

dg
e 

sc
or

e =
 73

.7
 ±

 11
.3

Le
ct

ur
e:

 K
no

w
le

dg
e 

sc
or

e =
 79

.1
 ±

 11
.9

Ye
s/

 N
o 

va
lid

at
ed

2.
 W

or
ks

ho
p:

 b
ra

in
sto

rm
in

g,
 

tw
o 

se
ss

io
ns

 o
f t

w
o 

ho
ur

s 
in

 o
ne

 d
ay

.

14
1

Ló
pe

z-
G

on
zá

le
z 

E 
(2

01
5)

/ 
Sp

ai
n 

[3
5]

ph
ys

ic
ia

ns
C

om
bi

ne
d 

in
te

rv
en

tio
n:

 1
) A

 
gr

ou
p 

se
ss

io
n 

(2
5 

m
in

)
2)

 E
du

ca
tio

na
l m

at
er

ia
l.

21
20

C
on

tin
ui

ng
 e

du
ca

tio
n 

co
ur

se
 

(p
ha

rm
ac

ov
ig

ila
nc

e 
ce

nt
er

)
36

14
08

A
D

R
 to

ta
l R

R
 =

 1.
65

 
[9

5%
C

I, 
1.

08
 to

 2
.5

3]
, 

p =
 0.

02
1;

 re
po

rt 
of

 A
D

R
 

hi
gh

-c
au

sa
lit

y 
R

R
 =

 1.
13

 
[9

5%
C

I, 
0.

72
 to

 1
.7

7]
, 

p =
 0.

60
3;

 re
po

rt 
se

ve
re

 
A

D
R

 =
 1.

62
 [9

5%
C

I, 
0.

99
 

to
 2

.6
5]

, p
 =

 0.
05

6;
 re

po
rt 

un
ex

pe
ct

ed
 A

D
R

 =
 2.

06
 

[9
5%

C
I, 

1.
19

 to
 3

.5
5]

, 
p =

 0.
01

0.

N
o 

av
ai

la
bl

e



 DARU Journal of Pharmaceutical Sciences

Ta
bl

e 
1 

 (c
on

tin
ue

d)

A
ut

ho
r (

Ye
ar

)/ 
co

un
try

H
ea

lth
 p

ro
fe

ss
io

na
ls

Ed
uc

at
iv

e 
in

te
rv

en
tio

n
C

on
tro

l g
ro

up
Fo

llo
w

-u
p

(m
on

th
)

O
ut

co
m

es
*

Q
ue

sti
on

na
ire

 
at

tit
ud

e/
 v

al
id

a-
tio

n
In

te
rv

en
tio

n
N

C
on

tro
l g

ro
up

N

H
er

de
iro

 M
T 

(2
01

2)
/ P

or
tu

-
ga

l [
31

]
ph

ys
ic

ia
ns

1.
 T

el
ep

ho
ne

 in
te

rv
en

tio
n:

 
co

nv
er

sa
tio

n 
be

tw
ee

n 
3–

8 
m

in
.

43
8

Re
ce

iv
ed

 n
o 

in
te

rv
en

tio
n

51
07

20
1.

 T
el

ep
ho

ne
 in

te
rv

ie
w

: A
D

R
 

to
ta

l R
R

 =
 1.

02
 [9

5%
C

I, 
1.

00
 to

 1
.0

4]
, p

 =
 0.

05
2;

 
re

po
rt 

of
 A

D
R

 h
ig

h-
ca

us
al

-
ity

 R
R

 =
 0.

75
 [9

5%
C

I, 
0.

73
 

to
 0

.7
6]

, p
 <

 0.
00

1;
 re

po
rt 

se
ve

re
 A

D
R

 =
 0.

93
 [9

5%
C

I, 
0.

91
 to

 0
.9

4]
, p

 <
 0.

00
1.

2.
 W

or
ks

ho
p:

 A
D

R
 to

ta
l 

R
R

 =
 3.

97
 [9

5%
C

I, 
3.

86
 

to
 4

.0
8]

, p
 <

 0.
00

1;
 re

po
rt 

of
 A

D
R

 h
ig

h-
ca

us
al

ity
 

R
R

 =
 3.

58
 [9

5%
C

I, 
3.

51
 

to
 3

.6
6]

, p
 <

 0.
00

1;
 re

po
rt 

se
ve

re
 A

D
R

 =
 6.

84
 [9

5%
C

I, 
6.

69
 to

 6
.9

8]
, p

 <
 0.

00
1.

N
o 

av
ai

la
bl

e

2.
 W

or
ks

ho
p:

 o
ne

 h
ou

r.
10

34

Jo
ha

ns
so

n 
M

 (2
01

1)
/ S

w
ed

en
 

[3
0]

ph
ys

ic
ia

ns
 a

nd
 n

ur
se

s
Le

tte
r: 

(I
nf

or
m

at
io

n 
sh

ee
t o

f 
A

D
R

 a
nd

 re
po

rti
ng

, 3
 ti

m
es

 
in

 9
 m

on
th

s)

77
a

Re
ce

iv
ed

 n
o 

in
te

rv
en

tio
n

74
a

00
M

ea
n 

nu
m

be
r o

f r
ep

or
ts

 p
er

 
un

it 
±

 S
D

 =
 1.

03
 ±

 2.
46

, 
p =

 0.
34

; N
 T

ot
al

 o
f A

D
R

 
re

po
rts

 =
 79

; N
 A

D
R

 
re

po
rts

 se
rio

us
 =

 12
, N

 
un

ex
pe

ct
ed

 A
D

R
 =

 20
, N

 
ne

w
 d

ru
g-

re
la

te
d =

 7.

N
o 

av
ai

la
bl

e

R
ib

ei
ro

-V
az

 I 
(2

01
1)

/ P
or

tu
-

ga
l [

34
]

ph
ar

m
ac

ist
s

1.
 T

el
ep

ho
ne

 in
te

rv
en

tio
n:

 
be

tw
ee

n 
fo

ur
 a

nd
 1

2 
m

in
 

fo
r 1

8 
da

ys
.

26
1

Re
ce

iv
ed

 n
o 

in
te

rv
en

tio
n

11
03

20
Re

po
rt 

od
 A

D
R

 R
R

 =
 3.

22
 

[9
5%

C
I, 

1.
33

 to
 7

.8
0]

, 
p =

 0.
01

0;
 re

po
rt 

of
 A

D
R

 
hi

gh
 le

ve
l o

f p
ro

ba
bi

lit
y 

R
R

 =
 2.

02
 [9

5%
C

I, 
0.

74
 

to
 5

.4
9]

, p
 =

 0.
16

8;
 re

po
rt 

se
ve

re
 A

D
R

 =
 3.

87
 [9

5%
C

I, 
1.

29
 to

 1
1.

61
], 

p =
 0.

01
6;

 
re

po
rt 

un
ex

pe
ct

ed
 A

D
R

 
R

R
 =

 5.
02

 [9
5%

C
I, 

1.
33

 to
 

18
.9

3]
, p

 =
 0.

01
7.

N
o 

av
ai

la
bl

e

2.
 W

or
ks

ho
p:

 b
y 

on
e 

m
on

th
.

10
3

G
ra

na
s A

G
 (2

00
7)

/ N
or

w
ay

 
[3

8]
ph

ar
m

ac
ist

s
Ed

uc
at

io
na

l m
at

er
ia

l: 
tra

ns
-

pa
re

nc
ie

s, 
br

oc
hu

re
s, 

an
d 

po
ste

rs
.

15
8

Re
ce

iv
ed

 n
o 

in
te

rv
en

tio
n.

18
4

00
A

tti
tu

de
: M

or
e 

po
si

tiv
e 

in
 th

e 
in

te
rv

en
tio

n 
(p

 <
 0.

00
1)

 a
nd

 
m

or
e 

po
si

tiv
e 

in
 re

po
rti

ng
 

A
D

R
 (p

 =
 0.

01
).

Re
po

rt 
A

D
R

: h
al

f (
54

/1
05

) 
re

po
rte

d 
on

e 
or

 m
or

e 
A

D
R

s.

Ye
s/

 N
o 

va
lid

at
ed



DARU Journal of Pharmaceutical Sciences 

Ta
bl

e 
1 

 (c
on

tin
ue

d)

A
ut

ho
r (

Ye
ar

)/ 
co

un
try

H
ea

lth
 p

ro
fe

ss
io

na
ls

Ed
uc

at
iv

e 
in

te
rv

en
tio

n
C

on
tro

l g
ro

up
Fo

llo
w

-u
p

(m
on

th
)

O
ut

co
m

es
*

Q
ue

sti
on

na
ire

 
at

tit
ud

e/
 v

al
id

a-
tio

n
In

te
rv

en
tio

n
N

C
on

tro
l g

ro
up

N

Fi
gu

ei
ra

s A
 (2

00
6)

/ P
or

tu
ga

l 
[3

3]
ph

ys
ic

ia
ns

W
or

ks
ho

p 
(v

is
it)

, r
em

in
de

r 
ca

rd
, a

nd
 re

po
rt 

fo
rm

: t
w

o 
se

ss
io

ns
 o

f 3
0 

m
in

.

13
88

Re
ce

iv
ed

 n
o 

in
te

rv
en

tio
n

50
63

13
A

D
R

 to
ta

l R
R

 =
 10

.2
3 

[9
5%

C
I, 

3.
81

 to
 2

7.
51

], 
p <

 0.
00

1;
 re

po
rt 

of
 A

D
R

 
hi

gh
-c

au
sa

lit
y 

R
R

 =
 8.

75
 

[9
5%

C
I, 

3.
05

 to
 2

5.
07

], 
p <

 0.
00

1;
 re

po
rt 

se
ve

re
 

A
D

R
 =

 6.
32

 [9
5%

C
I, 

2.
09

 
to

 1
9.

16
], 

p =
 0.

00
1;

 re
po

rt 
un

ex
pe

ct
ed

 A
D

R
 =

 30
.2

1 
[9

5%
C

I, 
4.

54
 to

 2
00

.8
4]

, 
p <

 0.
00

1;
 n

ew
 d

ru
g 

re
la

te
d 

A
D

R
 =

 8.
04

 [9
5%

C
I, 

2.
10

 
to

 3
0.

83
], 

p =
 0.

00
2.

N
o 

av
ai

la
bl

e

Jo
ha

ns
so

n 
M

 (2
00

9)
/ S

w
ed

en
 

[3
9]

ph
ys

ic
ia

ns
 a

nd
 n

ur
se

s
E-

m
ai

ls
: a

tta
ch

ed
 fi

le
 a

bo
ut

 
ne

w
 d

ru
gs

, A
D

R
 is

 im
po

r-
ta

nt
, i

ns
tru

ct
io

ns
 o

f t
he

 
re

po
rt 

of
 A

D
R

 (3
 ti

m
es

 in
 

9 
m

on
th

s)

59
a

Re
ce

iv
ed

 n
o 

in
te

rv
en

tio
n

58
a

00
N

 T
ot

al
 o

f A
D

R
 re

po
rts

 =
 56

, 
p =

 0.
03

7;
 N

 A
D

R
 re

po
rts

 
se

rio
us

 =
 10

, N
 p

re
vi

ou
sly

 
no

t k
no

w
n 

A
D

R
 =

 16
, N

 
ne

w
 d

ru
g-

re
la

te
d =

 4.

N
o 

av
ai

la
bl

e

H
er

de
iro

 M
T 

(2
00

8)
/ P

or
tu

-
ga

l [
32

]
ph

ar
m

ac
ist

s
C

om
bi

ne
d 

in
te

rv
en

tio
n:

 1
) 

A
 g

ro
up

 se
ss

io
n 

(3
0 

m
in

 
of

 p
re

se
nt

at
io

n +
 30

 m
in

 o
f 

di
sc

us
si

on
).

2)
 E

du
ca

tio
na

l m
at

er
ia

l o
n 

ph
ar

m
ac

ov
ig

ila
nc

e 
fo

r 4
 

m
on

th
s.

34
2

C
on

tin
ui

ng
 e

du
ca

tio
n 

co
ur

se
 

(p
ha

rm
ac

ov
ig

ila
nc

e 
ce

nt
er

)
10

91
12

A
D

R
 to

ta
l R

R
 =

 5.
87

 
[9

5%
C

I, 
1.

98
 to

 1
7.

39
], 

p =
 0.

00
1;

 re
po

rt 
of

 A
D

R
 

hi
gh

-c
au

sa
lit

y 
R

R
 =

 8.
67

 
[9

5%
C

I, 
2.

12
 to

 3
5.

42
], 

p =
 0.

00
2;

 re
po

rt 
se

ve
re

 
A

D
R

 =
 9.

79
 [9

5%
C

I, 
2.

24
 

to
 4

2.
66

], 
p =

 0.
00

2;
 re

po
rt 

un
ex

pe
ct

ed
 A

D
R

 =
 4.

41
 

[9
5%

C
I, 

1.
11

 to
 1

7.
53

], 
p =

 0.
04

; n
ew

 d
ru

g 
re

la
te

d 
A

D
R

 =
 9.

33
 [9

5%
C

I, 
2.

53
 

to
 3

4.
40

], 
p <

 0.
00

1.

N
o 

av
ai

la
bl

e

N
, n

um
be

r A
D

R
 re

po
rt;

 S
D

, s
ta

nd
ar

d 
de

vi
at

io
n,

 A
D

R
, A

dv
er

se
 D

ru
g 

Re
ac

tio
n,

 9
5%

 C
I, 

C
on

fid
en

ce
 In

te
rv

al
 9

5%
. a Pr

im
ar

y 
H

ea
lth

ca
re

 U
ni

ts



 DARU Journal of Pharmaceutical Sciences

because the randomization was carried out by a person 
outside the study, or they avoided contamination between 
groups by randomizing health centers.

The performance bias had a high risk in at least 81% of 
articles, due to differences in interventions ranging from 
a phone call to a combined intervention [29–35, 38, 39]. 
With respect to blinding outcome assessment, in 4 studies 
the ADR reports evaluator was blinding [32–35]. In 63% of 
the studies [30–34, 37, 39], no missing data were seen, while 
reporting bias was considered a low risk in 72% of studies 
[30–35, 37, 39]. Additionally, in other potential sources of 
bias, 80% (9 of 11 studies) of the selected studies were rated 
with a low risk of bias [29–34, 37, 39].

Discussion

ADR report is paramount for causality analysis and drug 
safety assessment. Nonetheless, ADR occurrence gener-
ates distrust in health professionals due to the fear of being 
judged and punished [40]. To avoid this, EIs in pharma-
covigilance are intended to increase knowledge about drug 
safety, improve attitudes towards ADRs, and consequently 
increase the reporting. The results of this systematic review 
with meta-analysis showed that EI in pharmacovigilance 
increases the ADR reports, and present positive changes in 

pharmacovigilance knowledge and attitude in health care 
professionals.

To synthesize the best available evidence on the role of 
EI in increasing ADR reporting, only RCTs were included in 
this systematic review. Study results show that EI increases 
by about four times the ADR report. Similar results were 
reported in a systematic review that synthesized the evidence 
on interventions to increase the spontaneous reporting of 
ADRs in healthcare professionals and patients [8]. Likewise, 
two previous systematic reviews, which included pre-post 
experimental design, quasi-experimental and RCT studies, 
concluded that the interventions evaluated were considered 
effective [6, 8]. However, no previous systematic review has 
evaluated efficacy by intervention type. In this study, the 
workshops have greater ADR reporting efficacy compared 
to others, that could be explained by the person-person inter-
action of the workshop allows a better understanding of the 
concept compared to reading information in a letter. In this 
sense, the score of knowledge observed in workshop partici-
pants is two-fold increase in comparison with participants 
who received a letter with an ADR information. Previous 
results indicated that interactive sessions enhance participant 
activity and provide the opportunity to practice skills can 
effect change in professional practice [41].

In addition, the effectiveness over time reveals that EI 
with interaction between people such as workshops and 

Fig. 2  Forest plot of total adverse drug reactions reported for each educational intervention at the end of the study. Sub-analysis was performed 
by type of intervention
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combined interventions maintain their effect on the ADR 
report for up to 16 months. This effect was not observed in 
telephone-based intervention, it suggests the necessity for a 
re-intervention.

Furthermore, educational combined intervention can rein-
force and increase the understanding of pharmacovigilance 
issues and modify the attitude about ADR and increase the 
report in comparison with a simple intervention [7, 42]. 
Similarly, Forsetlund L., recommends using combined inter-
ventions with interactive formats that increase attention, to 
increase the effectiveness of the interventions [43]. It is not 
certain that printed educational materials, as a single inter-
vention, can maintain the change in results over time [44]. 
In contrast, regular delivery of drug safety information can 
be an effective and inexpensive technique, but it loses its 
effect if delivery is stopped [45]. In this systematic review, 
all the studies that evaluated the combined intervention used 
the continuing education of the pharmacovigilance unit as 
a comparator. This could explain why, although there is a 
trend in favor of the combined intervention for the increase 
in the total ADR reports, this is not statistically significant.

The educative interventions dependent on complex fac-
tors such as intrapersonal, interpersonal, professional edu-
cation, context, and material quality [41]. The educational 
intervention could work depending on the population, the 
objective sought, and due to the training of the participant. 
In RCTs included in this systematic review have no harmoni-
zation in the type of educational intervention and length. In 
this way, EI investigated in pharmacovigilance are different, 
regardless of the study design, and have durations ranging 
from a few minutes to six years [7]. These differences can 
be explained by cultural gaps, and social situations in each 
region that could modify the intervention type according to 
the context of each country, such as the geographical loca-
tion and status of the pharmacovigilance system [23]. EI 
explored into the studies included in this systematic review 
were evaluated in Europe and Asia countries, appraisal of 
these interventions in other countries using RCTs approach 
may provide information on the efficacy of EI in regions 
whose drug safety culture may be different.

In clinical practice, the effectiveness of EI in pharma-
covigilance can be increased by existence of continuous 

Fig. 3  Forest plot of the difference in means of the effect of EI in the score of knowledge about pharmacovigilance at the end of the study. Sub-
analysis was performed by type of intervention
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training in the study, reporting promotion by regional cent-
ers, the unit’s requirement to report cases of a new drug, 
an industry study, incentive programs for reporting, elec-
tronic methods of ADR report, and monetary incentives 
[6, 42, 46, 47]. Against, the effectiveness can be decreased 
due to factors such as high workload that does not allow 
reporting, limited time to take courses and lack of interest 
in pharmacovigilance [45, 48]. In this sense, the attitude 
to ADR underreporting can be explained by Inman and 
its seven deadly sins: complacency, ignorance, diffidence, 
financial incentives, legal aspects, lethargy, and indiffer-
ence [4]. Furthermore, the fact that health professionals 
have a high knowledge of pharmacovigilance does not 
imply that they have a good attitude towards the report [49, 
50]. Previous studies based on questionnaires of Knowl-
edge, Attitude, and Practice (KAP) in pharmacovigilance 
support that an educational intervention could generate a 
change in a positive behavior on ADR report [6, 50–53]. 

Only one RCT in this systematic review evaluated attitude 
after educative intervention, with a positive effect [38].

ADR reporting in post-marketing surveillance is a corner-
stone for signal detection and contribute to establish guide-
lines or policies for medication use. Consequently, it allows 
identifying serious or unexpected adverse drug reactions 
that represent a major problem in patient safety and increase 
hospital costs; thus, educative interventions sensitize health 
professionals about its importance [54]. In this review, the 
workshops and combined interventions increase the serious, 
unexpected, high causality, and new drug ADR reporting for 
at least 12 months.

Limitation of study

This systematic review has the following limitations, which 
should be considered when interpreting the results: (1) the 
educational interventions are different, such as workshops, 

Fig. 4  Risk of bias graph, review authors’ judgments about each risk of bias item presented as percentages across all included studies. A Risk of 
bias overall assessment, the proportion of assessment studies. B Risk of bias assessment summary for included studies
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combined interventions, telephone-based interventions, let-
ters, or lectures; (2) the studies were evaluated with two dif-
ferent types of controls (continuing education and nothing); 
(3) No study that evaluated knowledge or attitude performed 
a prior validation of the questionnaire; (4) the workshop var-
iate between brainstorming with two sessions of two hours in 
one day, one session of one hour, a session every month, or 
reminder card and report form with two sessions of 30 min.

Conclusions

The educative interventions in pharmacovigilance increased 
the number of ADR reports and score in the knowledge. The 
workshop and combined intervention are the EI with greater 
efficacy and duration. More RCTs are needed to assess the 
role of educational interventions in changing attitudes 
towards pharmacovigilance.
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