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INTRODUCTION 

Patient safety is a critical component of the healthcare system 
[1], but may be hindered by several factors, including medication 

errors (MEs), which are among the most common mistakes that 
threaten patient safety [2]. Although MEs occur with substantial 
frequency in hospital environments, they are significantly more 
common in units with more severely ill patients, such as the emer-
gency department (ED), with rates ranging from 4% to 68% [3-6]. 
The unpredictability and complex nature of EDs, the critical situ-
ation of most patients, and the heavy workload due to inadequate 
patient-nurse ratios make the ED a high-risk area for MEs [5,6]. 

Previous studies have suggested that most MEs made in EDs 
are by nurses, with higher frequencies during administration of 
drugs [7-9]. Nurses spend more time with patients than most oth-
er healthcare workers and play significant roles in the process of 
medication management and improving patient safety [10-13]. 
Therefore, identifying the pattern, prevalence, and factors associ-
ated with the occurrence of MEs in the EDs can help nurse man-
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excluded the gray literature because, in our opinion, research in 
the gray literature usually does not portray the whole picture of 
the results, and when fully published, the results may change sub-
stantially. 

Inclusion/exclusion criteria
Full-text, peer-reviewed published studies that evaluated MEs 

among emergency ward nurses in Iran were included in this study. 
We excluded studies that were conducted among any other health-
care providers, or among nurses who worked in other, non-emer-
gency wards. Reviews, letters, randomized controlled trials, case 
studies, conference papers, opinions, dissertations, reports, and 
editorial papers were excluded. We also excluded studies with no 
access to the full-text.

Study selection
After removing duplicate studies, 2 reviewers independently 

evaluated the titles, abstracts, and then the full-text of studies that 
were potentially eligible for this review. The references of included 
studies were manually checked to ensure that relevant studies were 
not omitted. Any disagreements between reviewers were resolved 
by discussion.

agers to develop innovative, data-driven strategies to reduce the 
incidence of MEs and their negative consequences [14-17]. De-
spite the importance of MEs in EDs and the critical role of nurses 
in this regard [18], there is a lack of comprehensive data concern-
ing the prevalence and associated factors of MEs among emer-
gency ward nurses in Iran. Therefore, this study aimed to review 
the literature on this issue.

MATERIALS AND METHODS

Search strategy
In this current review, we conducted an electronic search of 

several databases, including the Scientific Information Database, 
PubMed, Cochrane Library, Web of Science, Scopus, and Google 
Scholar, from database inception until December 2019. The fol-
lowing keywords were used: “medication error,” “prescribing er-
ror,” “medication incidents,” “medication administration error,” 
“drug administration error,” “drug error,” “nurse,” “emergency 
unit,” “emergency room,” “emergency ward,” “emergency medical 
service,” and “Iran.” The languages of the studies were restricted to 
Persian and English. When searching the Persian electronic data-
bases, the equivalents of the keywords in Persian were used. We 

Figure 1. Flow diagram of the literature search.

Records identified through
database searching

(n=965)

Additional records identified 
through other sources

(n=0)

Records after duplicates removed
(n=909)

Records screened
(n=909)

Records excluded after title/abstract  
screening, with reason (n=898)

- Not relevant to main topic (n=878)
- Duplicate article/data (n=20)

Full-text articles excluded (n=3) 
- Lack of desired information 

Full-text articles assessed  
for eligibility

(n=11)

Studies included in qualitative 
synthesis (n=8)

Studies included in final review 
(n=8)

Id
en

tifi
ca

tio
n

Sc
re

en
in

g
El

ig
ib

ili
ty

In
cl

ud
ed



Hosseini Marznaki Z et al. : MEs among Iranian emergency nurses: a systematic review

www.e-epih.org    |  3

Ta
bl

e 
1.

 B
as

ic
 c

ha
ra

ct
er

ist
ic

s a
nd

 k
ey

 fi
nd

in
gs

 o
f t

he
 in

cl
ud

ed
 st

ud
ie

s

St
ud

y
Pl

ac
e

Sa
m

-
pl

e 
siz

e

Ag
e,

  
m

ea
n±

SD
  

(y
r)

W
or

k 
ex

pe
rie

nc
e,

 
m

ea
n±

SD
  

or
 %

, (
yr

)  

Ke
y 

fin
di

ng
s

Fa
ct

or
s a

ffe
ct

in
g 

M
Es

N
on

-re
-

po
rt

in
g 

ra
te

 o
f 

M
Es

 (%
)

M
os

ak
a-

ze
m

i  
et

 a
l., 

20
19

 
[1

6]

Sh
ira

z
10

6 
nu

rs
es

27
.0

0±
4.

58
≤5

: 7
8.

3
5-

10
: 1

4.
2

>1
0:

 7
.5

72
.6

%
 o

f n
ur

se
s r

ep
or

te
d 

at
 le

as
t o

ne
 e

rr
or

 in
 u

sin
g 

dr
ug

s w
ith

 a
 si

m
ila

r a
pp

ea
r-

an
ce

; T
he

 m
os

t c
om

m
on

 m
ist

ak
es

 in
 lo

ok
al

ik
e 

m
ed

ic
at

io
n 

w
er

e 
re

la
te

d 
to

 
am

po
ul

es
 (h

ep
ar

in
 a

nd
 a

tr
op

in
e)

 a
nd

 v
ia

ls 
(c

ef
tr

ia
xo

ne
 a

nd
 c

ef
az

ol
in

, m
er

op
e-

ne
m

 a
nd

 im
ip

en
em

); 
Th

e 
ra

te
 o

f l
oo

ka
lik

e 
M

Es
 sh

ow
ed

 st
at

ist
ic

al
ly

 si
gn

ifi
ca

nt
 

re
la

tio
ns

hi
ps

 w
ith

 m
ar

ita
l s

ta
tu

s (
sin

gl
e>

m
ar

rie
d)

, w
or

k 
ex

pe
rie

nc
e 

(lo
w

er
 in

 
nu

rs
es

 w
ith

 h
ig

he
r w

or
k 

ex
pe

rie
nc

e)
, a

nd
 a

ge
 (a

 re
du

ct
io

n 
in

 th
e 

er
ro

r r
at

e 
w

ith
 

in
cr

ea
sin

g 
ag

e)
; T

he
 o

ve
ra

ll 
ra

te
 o

f M
E 

by
 n

ur
se

s w
as

 7
2.

6%
.

Lo
w

 n
ur

se
-to

-p
at

ie
nt

 ra
tio

, e
xt

ra
 w

or
k 

fo
l-

lo
w

ed
 b

y 
ex

ce
ss

iv
e 

fa
tig

ue
; o

ve
rc

ro
w

di
ng

89
.4

Iz
ad

pa
na

h 
et

 a
l., 

20
18

 
[1

7]
 

Te
hr

an
42

3 
nu

rs
es

32
.5

, r
an

gi
ng

, 
23

-4
9

≥5
: 1

38
 

(3
2.

6)
; <

5:
 

28
5 

(6
7.

4)

Ad
m

in
ist

ra
tio

n 
of

 th
e 

dr
ug

s a
t t

he
 w

ro
ng

 ti
m

e,
 u

sin
g 

an
 in

co
rr

ec
t t

ec
hn

iq
ue

 o
f 

ad
m

in
ist

ra
tio

n,
 w

ro
ng

 d
os

ag
e,

 fo
rg

et
tin

g 
th

e 
do

sa
ge

 o
f t

he
 d

ru
g,

 a
dm

in
ist

er
-

in
g 

ad
di

tio
na

l d
os

es
, a

nd
 a

dm
in

ist
er

in
g 

th
e 

dr
ug

 to
 th

e 
w

ro
ng

 p
at

ie
nt

 w
er

e 
th

e 
m

os
t c

om
m

on
 ty

pe
s o

f M
Es

; T
he

 to
ta

l n
um

be
r o

f m
on

th
ly

 se
lf-

re
po

rt
ed

 M
Es

 w
as

 
41

.9
; T

he
 o

ve
ra

ll 
ra

te
 o

f M
E 

by
 n

ur
se

s w
as

 4
1.

9%

Sh
ift

 w
or

k,
 il

le
gi

bl
e 

ph
ys

ic
ia

n 
or

de
rs

, s
ho

rt
ag

e 
of

 w
or

kf
or

ce
, h

ig
h 

w
or

kl
oa

d,
 in

co
m

pl
et

e 
ph

ys
ic

ia
n 

or
de

rs
; u

se
 o

f l
oo

ka
lik

e 
an

d 
so

un
d-

al
ik

e 
dr

ug
s, 

ab
se

nc
e 

of
 p

ha
rm

ac
ist

/ 
ph

ar
m

ac
eu

tic
al

 e
xp

er
ts

, l
ac

k 
of

 a
de

qu
at

e 
tr

ai
ni

ng
 re

ga
rd

in
g 

dr
ug

 th
er

ap
y

N
D

Re
za

ei
 

Fa
rs

an
i  

et
 a

l., 
20

17
 [1

3]
 

Sh
ah

r-
ko

rd
22

1 
nu

rs
es

M
os

t o
f t

he
 

nu
rs

es
 w

er
e 

 
26

-3
0

>3
0%

 h
ad

 
5-

10
 o

f w
or

k 
ex

pe
rie

nc
e

Th
e 

m
ea

n 
ra

te
 o

f M
Es

 w
as

 1
2.

48
 p

er
 n

ur
se

; t
he

 o
cc

ur
re

nc
e 

of
 M

Es
 w

as
 si

gn
ifi

ca
nt

ly
 

hi
gh

er
 a

m
on

g 
m

en
 a

nd
 e

ve
ni

ng
 a

nd
 n

ig
ht

 sh
ift

 n
ur

se
s; 

Th
e 

ov
er

al
l r

at
e 

of
 M

E 
w

as
 3

3.
5%

.

H
ig

h 
w

or
kl

oa
d,

 sh
or

ta
ge

 o
f n

ur
se

s; 
fa

tig
ue

 
re

su
lti

ng
 fr

om
 e

xc
es

siv
e 

w
or

k,
 h

ig
h 

w
or

k-
lo

ad
, s

hi
ft 

le
ng

th
, l

ac
k 

of
 a

de
qu

at
e 

tim
e;

 
in

su
ffi

ci
en

t p
ay

N
D

Va
zi

n 
et

 a
l., 

20
14

 [6
]

Sh
ira

z
20

2 
nu

rs
es

53
.0

0±
18

.1
7

5.
0±

4.
7

Th
e 

hi
gh

es
t f

re
qu

en
cy

 o
f e

rr
or

s w
as

 re
la

te
d 

to
 c

ar
di

ov
as

cu
la

r (
27

.2
%

) a
nd

 a
nt

im
i-

cr
ob

ia
l (

23
.6

%
) m

ed
ic

at
io

ns
; M

os
t m

ed
ic

at
io

ns
 w

er
e 

ad
m

in
ist

er
ed

 o
ra

lly
 (5

4.
5%

) 
an

d 
th

ro
ug

h 
an

 in
tr

av
en

ou
s i

nf
us

io
n 

(2
7.

7%
); 

Th
e 

hi
gh

es
t r

at
e 

of
 e

rr
or

s o
cc

ur
re

d 
du

rin
g 

th
e 

ad
m

in
ist

ra
tio

n 
ph

as
e 

(3
7.

6%
), 

fo
llo

w
ed

 b
y 

er
ro

rs
 o

f p
re

sc
rip

tio
n 

(2
1.

1%
) a

nd
 tr

an
sc

rip
tio

n 
(1

0%
); 

O
m

iss
io

n 
(7

.6
%

) a
nd

 w
ro

ng
 ti

m
in

g 
(4

.4
%

) w
er

e 
th

e 
m

os
t f

re
qu

en
t a

dm
in

ist
ra

tio
n 

er
ro

rs
; T

he
 o

ve
ra

ll 
ra

te
 o

f M
E 

by
 n

ur
se

s w
as

 
68

.6
%

Le
ss

-e
xp

er
ie

nc
ed

 n
ur

se
s, 

hi
gh

er
 p

at
ie

nt
-

to
-n

ur
se

 ra
tio

, m
or

ni
ng

 sh
ift

s, 
sh

or
ta

ge
 o

f 
nu

rs
es

31
.5

M
irz

ae
i-

Al
av

ije
h 

et
 a

l., 
20

14
 [1

2]

Ke
r-

m
an

-
sh

ah

70
 

nu
rs

es
29

.7
0±

6.
61

6.
98

±6
.0

4
22

.4
%

 o
f t

he
 p

ar
tic

ip
an

ts
 h

ad
 a

 h
ist

or
y 

of
 M

Es
 a

t l
ea

st
 o

nc
e;

 L
og

ist
ic

 re
gr

es
sio

n 
sh

ow
ed

 th
at

 se
x 

(O
R,

 1
.4

71
, p

=0
.0

35
) a

nd
 jo

b 
hi

st
or

y 
(O

R,
 1

.6
95

, p
=0

.0
84

) c
ou

ld
 

pr
ed

ic
t M

Es
; T

he
 o

ve
ra

ll 
ra

te
 o

f M
E 

by
 n

ur
se

s w
as

 2
2.

4%

W
or

k 
en

vi
ro

nm
en

t, 
jo

b 
ex

pe
rie

nc
e;

 k
no

w
le

dg
e 

an
d 

sk
ill

, j
ob

 h
ist

or
y, 

ge
nd

er
N

D

Eh
sa

ni
 e

t 
al

., 2
01

3 
[2

]

Te
hr

an
94

 
nu

rs
es

27
.7

0 
± 

3.
40

7.
3 

± 
3.

4
72

%
 o

f n
ur

se
s d

id
 n

ot
 re

po
rt

 M
Es

; T
he

 m
os

t c
om

m
on

 ty
pe

s o
f M

Es
 m

ad
e 

by
 

nu
rs

es
 w

er
e 

a 
w

ro
ng

 in
fu

sio
n 

ra
te

 (3
3.

3%
) a

nd
 in

co
rr

ec
t d

ru
g 

do
sa

ge
 (2

3.
8%

); 
Th

e 
m

os
t c

om
m

on
 re

as
on

s f
or

 re
fu

sin
g 

to
 re

po
rt

 M
Es

 w
er

e 
fe

ar
 o

f i
ts

 h
ar

m
fu

l 
eff

ec
ts

, s
uc

h 
as

 a
 lo

w
 fe

e 
fo

r s
er

vi
ce

 (5
0.

0%
) a

nd
 le

ga
l c

on
se

qu
en

ce
s (

42
.8

%
), 

in
-

ap
pr

op
ria

te
 o

r n
eg

at
iv

e 
at

tit
ud

e 
of

 m
an

ag
er

s t
ow

ar
d 

re
po

rt
in

g 
er

ro
rs

 (4
0%

) a
nd

 
th

e 
fe

el
in

g 
th

at
 it

 is
 u

ni
m

po
rt

an
t t

o 
re

po
rt

 fr
om

 th
e 

nu
rs

es
’ p

er
sp

ec
tiv

e 
(3

8%
); 

Th
e 

ov
er

al
l r

at
e 

of
 M

E 
by

 n
ur

se
s w

as
 4

6.
8%

La
ck

 o
f s

uffi
ci

en
t p

ha
rm

ac
ol

og
ic

al
 in

fo
rm

a-
tio

n,
 u

sin
g 

ab
br

ev
ia

te
d 

na
m

es
 o

f d
ru

gs
, s

im
i-

la
rit

ie
s a

m
on

g 
dr

ug
 n

am
es

, f
at

ig
ue

 re
su

lti
ng

 
fro

m
 h

ar
d 

w
or

k

72
.7

Ze
ra

at
ch

i 
et

 a
l., 

20
13

 
[1

1]

Te
hr

an
50

0 
pa

-
tie

nt
s

52
.9

±1
8.

0 
 

(p
at

ie
nt

s’ 
ag

e)
N

D
39

.2
%

 o
f M

Es
 w

er
e 

m
ad

e 
by

 n
ur

se
s; 

Th
e 

m
os

t c
om

m
on

 M
Es

 b
y 

nu
rs

es
 d

ur
in

g 
dr

ug
 a

dm
in

ist
ra

tio
n 

w
er

e 
om

iss
io

n 
er

ro
rs

 (1
6.

2%
) f

ol
lo

w
ed

 b
y 

un
au

th
or

iz
ed

 
dr

ug
 a

dm
in

ist
ra

tio
n 

(6
.4

%
); 

M
os

t o
f t

he
 M

Es
 o

cc
ur

re
d 

w
hi

le
 n

ur
se

s w
er

e 
ad

m
in

-
ist

er
in

g 
an

tic
oa

gu
la

nt
s a

nd
 th

ro
m

bo
ly

tic
s (

41
.2

%
), 

fo
llo

w
ed

 b
y 

an
tim

ic
ro

bi
al

 
ag

en
ts

 (3
7.

7%
) a

nd
 in

su
lin

 (7
.4

%
); 

Th
e 

ov
er

al
l r

at
e 

of
 M

E 
by

 n
ur

se
s w

as
 3

9.
2%

W
or

k 
sh

ift
/s

hi
ft 

le
ng

th
, d

ay
 o

f t
he

 w
ee

k,
 in

ex
-

pe
rie

nc
e,

 la
ck

 o
f s

up
er

vi
sio

n
N

D

D
ab

ag
hz

a-
de

h 
et

 a
l., 

20
13

 [7
]

Te
hr

an
27

5 
pa

-
tie

nt
s

N
D

N
D

44
.5

%
 o

f M
Es

 in
 th

e 
ED

 w
er

e 
m

ad
e 

by
 n

ur
se

s a
nd

 o
cc

ur
re

d 
du

rin
g 

th
e 

ad
m

in
ist

ra
-

tio
n 

of
 d

ru
gs

 (6
3.

6%
); 

N
o 

re
la

tio
ns

hi
p 

w
as

 fo
un

d 
be

tw
ee

n 
ge

nd
er

 a
nd

 st
ag

e 
of

 e
rr

or
s; 

Th
e 

m
os

t c
om

m
on

 M
Es

 w
er

e 
om

iss
io

n 
(2

9.
6%

), 
pr

es
cr

ib
in

g 
er

ro
rs

 
(2

2.
6%

), 
an

d 
ad

m
in

ist
ra

tio
n 

of
 th

e 
in

co
rr

ec
t d

os
e 

(1
1.

2%
); 

Th
e 

ov
er

al
l r

at
e 

of
 M

E 
by

 n
ur

se
s w

as
 4

4.
5%

O
ld

er
 st

aff
 b

ey
on

d 
ag

e 
50

 w
er

e 
m

or
e 

lik
el

y 
to

 
m

ak
e 

M
Es

, h
ig

h 
w

or
kl

oa
d,

 u
nd

er
st

affi
ng

25
.1

M
E,

 m
ed

ic
at

io
n 

er
ro

r; 
N

D,
 n

o 
da

ta
; E

D,
 e

m
er

ge
nc

y 
de

pa
rt

m
en

t; 
O

R,
 o

dd
s r

at
io

.



Epidemiol Health 2020;42:e2020030

  |    www.e-epih.org  4

Data extraction and quality assessment
We designed a data extraction form to capture the following 

information from the included studies: name of the first author, 
year of the study, place of the study, sample size, age, work experi-
ence, key findings, factors affecting MEs, and the non-reporting 
rate of MEs by nurses. The British Sociological Association Medi-
cal Sociology Group appraisal tool was used to assess the meth-
odological quality of the included studies [19]. Quality was cate-
gorized as high (score, 6-7), moderate (score, 3-5), or low (score, 
1-2). Two independent reviewers carried out these procedures. 
Disagreements were resolved by discussion with a third author. 
To calculate the total prevalence of MEs, we used the simple mean 
of the sum of the ME rates and divided it by the total number of 
studies. We contacted the authors of included papers for addi-
tional related information if data provided were insufficient.

Ethics statement
As the present study was a systematic review, no ethics statement 

was needed.

RESULTS

Study characteristics 
The literature search generated 909 articles, of which 901 did 

not meet the inclusion criteria. The remaining 8 studies were fi-
nally included for further review (Figure 1). In total, 1,116 nurses 
were evaluated in the included studies, with a mean age of 32.24±  
6.21 years. The mean work experience of the nurses was 5.22± 4.10 
years. Approximately 66.0% of the nurses were women, and 55.6% 
were married. According to the available data, most of the nurses 
had committed MEs only once (58.7%), and the majority of nurses 
(91.4%) having a bachelor’s degree. Details of the included studies 
are shown in Table 1.

Methodological quality of the included studies
All the included studies used a cross-sectional design. The qual-

ity assessment of included studies indicated that 62.0% of the stud-

ies were of high quality, and the other 38.0% were of moderate 
methodological quality (Table 2). 

Prevalence and types of medication errors 
The overall mean rate of self-reported MEs by Iranian emer-

gency nurses was 46.2%. According to available reported data, 
MEs were most commonly reported to occur during the drug ad-
ministration stage, with a rate of 41.7%. The most common type 
of administration error was a wrong infusion rate (33.3%), followed 
by drug omission (17.8%), administering drugs at the wrong time 
(17.5%), an incorrect dosage (10.6%) and improperly administer-
ing unauthorized medications (6.4%) [2,14,18]. Another form of 
an incorrect dosage involves an erroneous calculation of the dose. 
Anticoagulants and thrombolytic medications (41.2%), antimi-
crobial agents (37.7%), and insulin (7.4%) were the most com-
mon drugs that were incorrectly administered [11]. Some looka-
like MEs occurred among emergency nurses due to their similar 
names and pronunciations. For example, atropine and heparin, 
ceftriaxone and cefazolin, and meropenem and imipenem caused 
confusion. For fluids, confusion frequently occurred between nor-
mal saline and dextrose saline [16]. The non-reporting rate of 
MEs by emergency nurses is presented in Table 1.

Medication error–related adverse events
Most of the included studies neither evaluated nor reported the 

clinical consequences of MEs and ME-related adverse events. How-
ever, 1 study stated that 97.5% of patients did not experience any 
critical adverse events caused by MEs made by nurses [2].

Factors contributing to medication errors 
The lack of an adequate nursing workforce during shifts and 

inappropriate nurse-patient ratios [6,11,16,17], as well as inade-
quate knowledge of medications before administering them to 
patients [2,16-18], accounted for the majority of reported cases of 
MEs made by emergency ward nurses in Iran. Demographic fac-
tors such as nurses’ age, gender, and work experience have been 
reported to be closely related to the risk of MEs [11-13,17]. Other 

Table 2. Methodological quality assessment of the included studies. 

Quality assessment 
Reference

[13] [17] [16] [6] [12] [2] [11] [7]

1. Appropriate  research desigh (Y/N) Y Y Y Y Y Y Y Y

2. Appropriate recruitment strategy (Y/N) N Y Y Y Y Y Y Y

3. Response rate reported (Y/N) Y Y Y Y Y Y Y Y

4. Sample representative of similar population (Y/N) Y Y Y Y Y Y Y Y

5. Objective and reliable measures used (Y/N) N N N N N N N N

6. Power calculation/justification of numbers reported (Y/N) N N Y Y Y Y Y N

7. Appropriate statistical analysis (Y/N ) N Y Y Y Y Y Y Y

Quality indicators met (out of 7) 3 5 6 6 6 6 6 5

Y, yes; N, no.
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factors, such as the busy nature of emergency wards [7,16] and 
managerial lapses, were also responsible for MEs made by nurses 
in EDs [14,18]. 

DISCUSSION

As one of the most significant problem in hospitals, MEs have a 
considerable negative impact on most countries’ healthcare sec-
tors [20-22]. MEs are responsible for the vast majority of iatrogen-
ic injuries [23], prompting healthcare officials around the world 
to search for effective ways to minimize their occurrence [8,24,25]. 
Based on the results of the present study, the rate of drug admin-
istration errors was high (41.7%). Similarly, a previous study re-
ported that the overall rate of MEs in Iran ranged from 14.3% to 
70.0% [26]. Errors such as incorrect timing, omissions, and wrong 
dosages are linked to inadequate staffing, which imposes a heavy 
work burden on nurses [2,7,11,17,18,27]. Work overload is known 
to lead to fatigue [5,28], resulting in a loss of focus that consequent-
ly increases the likelihood of errors and adverse events [26,29]. 
We found that professional experience and education contributed 
significantly to reducing MEs. Nurses with higher work experi-
ence or adequate in-service training were less likely to commit 
MEs than less experienced nurses [30]. A study by Tang et al. [31] 
in Taiwan showed that nurses’ inadequate training in the wards 
was associated with an increased risk of MEs. Another study con-
ducted in Canada showed that insufficient training of the staff 
contributed to the incidence of MEs, although to a minor extent 
[32]. Indeed, training has direct advantages, such as augmenting 
nurses’ level of knowledge and skills and improving the quality of 
nursing care through the application of the learned knowledge 
[33]. Thus, frequent in-service training for nurses is beneficial be-
cause it increases nurses’ knowledge. Other forms of MEs, such as 
dispensing errors, which involve dispensing medications that vary 
from the written orders of prescribers [34], were less widely re-
ported in the current study, primarily because in Iran, dispensing 
medications is the responsibility of the pharmacist. However, the 
rates of dispensing and prescribing errors among other health pro-
fessionals in Iran have been documented elsewhere [26]. 

We found that the most frequent type of ME was improper ad-
ministration of medications, including omissions. According to a 
study by Zeraatchi et al. [11], one of the main reasons for this type 
of error is the use of the traditional paper-based prescribing sys-
tems rather than computerized prescription systems. The former 
system makes it easy for nurses to misinterpret prescriptions and 
administer them incorrectly. To minimize this problem, many 
countries have adopted computerized medical record-keeping, 
drug compliance systems, bar code systems, drug dispensing sys-
tems, and smart pumps to enhance the safety of pharmaceutical 
processes [35]. Studies have also reported that the presence of 
clinical pharmacists in hospital wards is one of the best-proven 
solutions for reducing MEs [17,36]. Zarif-Yeganeh et al. [37] re-
ported that clinical pharmacists in EDs provided accurate drug 
information and monitored drug distribution, leading to a reduced 

incidence of MEs. The multidisciplinary team approach proposed 
by the Agency for Healthcare Research and Quality could serve as 
a dependable and applicable framework. This approach involves 
engaging a multidisciplinary team including advanced practice 
providers, physicians, pharmacists, and nurses to improve medi-
cation administration practices and patient safety [38]. However, 
nurses must ensure that they adhere to the 5 basic “rights” at all 
times when administering medications: the right patient, the right 
drug, the right route, the right time, and the right medication. These 
are effective ways to minimize MEs [39]. 

Based on the results of this study, it is apparent that MEs by emer-
gency nurses are common occurrences in Iran. However, many 
go unreported, as suggested by other researchers [18]. Previous 
studies have indicated that the non-reporting of MEs is mainly 
due to the fear of consequences, managerial issues such as bu-
reaucracies, and the inappropriate response of managers [26,40]. 
The lack of accurate information on MEs in Iran could be a sign 
of a weakness in the system for reporting MEs [26]. Therefore, 
measures such as the implementation of supportive and non-pu-
nitive systems, along with regular training, will help medical staff 
understand that not reporting errors imposes more significant 
damages than reporting them [41]. Nurses must be well informed 
about what constitutes an error, how errors occur, which incidents 
should be reported, and clear-cut reporting channels [42]. With 
these measures in place, the rate of MEs could be reduced. Fur-
thermore, managers and decision-makers in the field of nursing 
should provide appropriate conditions to reduce the incidence of 
MEs in EDs in Iran. For example, regular training should be or-
ganized for the nursing staff, while ensuring that the staffing level 
matches patient numbers. Doing so will reduce staff workload 
and fatigue, which are contributors to MEs. Regular training is 
recommended to keep nurses updated about new medications 
and drug-administration protocols [43]. Furthermore, nurse au-
thorities and hospital managers should endeavor to established 
computerized prescribing systems in all hospital units [44]. Com-
puterized systems are effective at carrying out orders and detect-
ing errors, and are not susceptible to basic human shortfalls such 
as fatigue and forgetfulness [45]. Similarly, computerized systems 
perform adequate checks, and are effective countermeasures against 
errors resulting from prescribers’ ineligible handwriting and con-
fusions relating to similar drug names and unclear abbreviations 
[42]. A limitation of this study is that since it focused on a sensi-
tive topic, the findings of some of the included studies might not 
have been fully accurate, because nurses may fear the negative con-
sequences of reporting MEs, such as punishments, legal problems, 
and punitive organizational measures [46]. This possibility may 
have led to the misrepresentation of some aspects of the results 
presented herein.

CONCLUSION

Despite the increased attention on patient safety in Iran, MEs 
made by nurses remain a significant concern in EDs. Based on 
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our findings, nearly half of the nurses who work in EDs in Iran 
have made MEs of some type during practice. Inappropriate nurse-
patient ratios and nurses’ lack of adequate knowledge about medi-
cations are some of the critical factors responsible for MEs. Nurse 
managers and policy-makers must implement effective measures 
to reduce the incidence of MEs and its potential negative conse-
quences.
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