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Abstract 

Background Enhanced Recovery After Surgery (ERAS) is a patient-centered approach to surgery designed to reduce 
stress responses and facilitate faster recovery. ERAS protocols have been widely adopted in high-income coun-
tries, supported by robust research demonstrating improved patient outcomes. However, in Africa, there is limited 
evidence regarding its implementation. This review aims to identify the existing literature on the implementation 
of ERAS principles in Africa, the reported clinical outcomes, and the challenges and recommendations for successful 
implementation.

Methods We conducted a librarian-assisted literature search of electronic research databases between October 
and November 2023. Titles and abstracts were screened for eligibility, and duplicates were then removed, followed 
by full-text assessment of potentially eligible studies. We utilized the summative content analysis method to syn-
thesize and group the data into fewer categories based on agreed-upon criteria. Descriptive statistics were used 
to describe the results.

Results The search identified 342 potential studies resulting in 15 eligible studies for inclusion in the review. The 
publication years ranged from 2016 to 2023. The studies originated from three countries: Egypt (n = 10), South Africa 
(n = 4), and Uganda (n = 1). Successful implementation was associated with reduced hospital length of stay (n = 12), 
lower mortality rates (n = 3), and improved pain outcomes (n = 7). Challenges included protocol adherence (n = 5) 
and limitations of the research design to generate strong evidence (n = 3). Recommendations included formal adop-
tion of ERAS principles (n = 5), the need for sustained research commitment, and exploration of the applicability 
of ERAS in diverse surgical contexts (n = 8). Large-scale implementation beyond individual institutions was encour-
aged to further validate its impact on patient outcomes and healthcare costs (n = 1).

Conclusions Despite the limited number of studies on ERAS implementation in Africa, the available evidence sug-
gests that it reduces the length of hospital stays and mortality rates. This is crucial for the region, given its higher 
mortality rates, necessitating more collaborative, methodically well-designed studies to establish stronger evidence 
for ERAS in lower-resource environments.
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Background
The Enhanced Recovery After Surgery (ERAS) concept 
was introduced in the early 1990s based on improved 
understanding of the pathophysiology of postopera-
tive recovery (Kehlet 2023; Subramaniam and Horgan 
2023; Ljungqvist et  al. 2024). ERAS is a comprehensive 
approach to perioperative care that aims to reduce the 
stress response to surgery, enabling a faster recovery 
and return to baseline function (Ljungqvist et  al. 2024; 
Teeter et  al. 2023; Taurchini et  al. 2018). Implementing 
ERAS protocols has shown significant benefits in various 
surgical specialties, leading to improved patient satisfac-
tion and reduced healthcare costs (Senturk et  al. 2023). 
Over the past three decades, ERAS has gained popular-
ity and has been widely adopted in hospitals worldwide 
(Kehlet 2023; Ljungqvist et al. 2024). Its holistic approach 
to patient management is not only improving patient 
outcomes but also fostering collaboration between 
healthcare disciplines, resulting in a more efficient and 
patient-centered surgical experience.

In high-income countries, ERAS has become the stand-
ard of care for various surgical procedures, supported by 
specialty-specific guidelines and protocols (Ljungqvist 
et  al. 2024; Taurchini et  al. 2018; McQueen et  al. 2023; 
Turaga 2023). The adoption of ERAS practices is sup-
ported by a strong ERAS societal establishment and 
evidence-based research (Taurchini et  al. 2018; Home - 
ERAS® Society 2023). The ERAS society provides contin-
uous education and support to health care professionals, 
ensuring that they remain current with ERAS protocols 
(Home - ERAS® Society 2023; Ljungqvist 2023). The 
society helps validate the effectiveness of ERAS prac-
tices, further encouraging their widespread adoption in 
surgical settings. Currently, the society is active in over 
20 countries, and evidence from these member states 
demonstrates that ERAS protocols have significantly 
improved patient outcomes, including reduced compli-
cations and shorter hospital stays (Ljungqvist et al. 2024; 
Home - ERAS® Society 2023). This evidence supports the 
global expansion of ERAS implementation.

However, evidence on the implementation of ERAS 
practice in Africa is very limited (Su et  al. 2000), and 
most reports from the region are small-scale studies or 
anecdotal reports. Additionally, resource constraints 
may further hinder the widespread implementation of 
ERAS in this region. In this scoping review, we aimed to 
identify and analyze the existing literature on the imple-
mentation of ERAS practice in Africa. By examining the 
current evidence, we hope to gain insights into the chal-
lenges and opportunities for implementing ERAS in this 
region, as well as identify potential strategies for over-
coming barriers and promoting successful adoption of 
ERAS protocols.

Method
This scoping review followed Joanna Briggs Institute 
(JBI’s) guidelines for scoping reviews (Peters et  al. 
2023a). The Preferred Reporting Items for System-
atic Reviews and Meta-Analyses extension for Scoping 
Reviews (PRISMA-ScR) was used for reporting (Tricco 
et  al. 2018). This review was conducted in accordance 
with an a priori protocol registered in the Open Science 
Framework https:// doi. org/ 10. 17605/ OSF. IO/ D4N52.

Review questions

1. What is the extent of literature available on the 
implementation of ERAS protocols in African health-
care settings?

2. What are the common reported practices and clini-
cal outcomes associated with the adoption of ERAS 
protocols in various surgical specialties in Africa?

3. What are the challenges in the implementation of 
ERAS protocols within the African context?

4. What are the recommendations for the successful 
implementation of ERAS protocols in African surgi-
cal practice?

5. Are there gaps in the current research, and what 
areas require further investigation to understand the 
impact of ERAS protocols on surgical outcomes in 
African populations?

Search strategy
An independent librarian-assisted systematic search 
of electronic databases, including PubMed, Scopus, 
Embase, Cochrane, and Web of Sciences, was con-
ducted between October and November 2023. The 
search strategy included keywords related to Africa, 
names of African countries, ERAS, and fast-track sur-
gery, as shown in Appendix 1.

Inclusion and exclusion criteria

Inclusion criteria The inclusion criteria for the study 
were defined using the updated methodological guidance 
for the conduct of scoping reviews using the “population, 
context, and concept” (PCCs) framework (Peters et  al. 
2023b). The population included patients and health-
care providers in African healthcare settings. The context 
included healthcare settings providing surgery across 
Africa. The central concept investigated was the imple-
mentation and impact of ERAS protocols across various 
surgical specialties within African healthcare settings.

https://doi.org/10.17605/OSF.IO/D4N52
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The inclusion criteria were therefore defined as follows:

1. Publication type: Peer-reviewed journal articles
2. Geographic focus: Studies conducted in any African 

country or healthcare setting
3. Time period: Time filter was not applied to include 

all relevant studies.
4. Language: Studies published in English or, if avail-

able, with English translations or abstract
5. Topic relevance: Studies exploring the implementa-

tion and impact of ERAS protocols in surgical prac-
tice within the African context.

The exclusion criteria were as follows:

1. Publication type: Conference abstracts, letters, edito-
rials, and commentaries

2. Geographic focus: Studies conducted outside of 
Africa

3. Time period: Date and time filters were not applied.
4. Language: Studies published in languages other than 

English, with no available translations
5. Topic irrelevance: Studies that do not focus on the 

implementation and impact of ERAS protocols on 
surgical practice within the African context

Data screening and analysis
All studies were imported into the Mendeley software, 
and duplicates were removed. All studies were assessed 
in duplicate for eligibility by FK, PK, and SD, who also 
performed full-text assessments of potentially eligible 
studies following the screening of titles and abstracts for 
eligibility. The agreement on the full-text assessments 
was based on the pre-established inclusion and exclusion 
criteria of the study, listed above. In cases of disagree-
ment, the matter was referred to S. M. and B. B. for com-
prehensive evaluation to ensure the inclusion of relevant 
research. We extracted data on ERAS implementation 
and the reported outcomes, challenges encountered, and 
recommendations on ERAS implementation data for our 
study, as shown in Appendix 2.

Data analysis was conducted using Google spreadsheet 
to organize and summarize the relevant studies based 
on the specified criteria. The variables from included 
publications were extracted to the spreadsheet, which 
included titles, authors, publication year, journal name, 
country of study, study design, language of study, and 
topic of relevance. Data synthesis was performed on the 
topic of relevance, geographic focus, reported clinical 
outcomes, challenges in adopting, and recommendations 
associated with the implementation of ERAS practice 
in African settings. We utilized the summative content 

analysis method to synthesize and group these data into 
fewer categories based on agreed-upon and predefined 
criteria (Hsieh and Shannon 2005). Descriptive statistics 
were used to present the characteristics of the included 
studies, and tables were used to present the findings.

Definitions
The following are the predefined criteria for our review:

• Clinical outcomes after implementation: Refer to the 
observable effects and results of implementing ERAS 
protocols, as reported by the investigators.

• Challenges encountered in implementing the ERAS 
protocol: Refer to obstacles or difficulties faced dur-
ing the adoption and execution of ERAS guidelines, 
as described by the investigators.

• Recommendations proposed: Refer to suggested 
actions or strategies proposed to address the chal-
lenges identified in implementing ERAS protocols.

Results
The database search identified 342 potential studies. 
After removal of duplicates, title and abstract review, 
citation search, and full-text review, 12 eligible stud-
ies were identified. A search of the reference lists of the 
eligible studies identified an additional 3 studies, with a 
total of 15 studies included in the analysis. The search 
results and inclusion and exclusion processes are shown 
in Fig. 1.

Characteristics of included studies
Fifteen articles were included which evaluated the imple-
mentation of ERAS protocols across various surgical 
specialties in African healthcare settings. The surgical 
procedures included gastrointestinal (Fathy et  al. 2023), 
bariatric (Loots et al. 2023), colorectal (Oodit et al. 2021), 
radical cystectomy (Ammar et  al. 2023), total hip and 
knee arthroplasty (Plenge et al. 2023; Beukes et al. 2022), 
emergency cesarean deliveries (Baluku et  al. 2023), kid-
ney transplantation (Elsabbagh et  al. 2023), abdominal 
hysterectomy (n = 3) (Ferghali et  al. 2023; Mohamed 
Ibrahim et  al. 2023; Ahmed et  al. 2023), spinal surgery 
(Elgamal et  al. 2023), and gynecologic (Abdelrazik and 
Sanad 2023) and gynecologic oncology (n = 2) (Sarhan 
et al. 2023; Sameer et al. 2023).

The publications were from three African countries: 
Egypt (n = 10) (Fathy et  al. 2023; Ammar et  al. 2023; 
Elsabbagh et  al. 2023; Ferghali et  al. 2023; Mohamed 
Ibrahim et  al. 2023; Ahmed et  al. 2023; Elgamal et  al. 
2023; Abdelrazik and Sanad 2023; Sarhan et  al. 2023; 
Sameer et  al. 2023), South Africa (n = 4) (Loots et  al. 
2023; Oodit et al. 2021; Plenge et al. 2023; Beukes et al. 
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2022), and Uganda (n = 1) (Baluku et al. 2023) published 
between 2016 and 2023, as the geographical distribu-
tion is shown in Fig.  2. The research methodologies 
included prospective cohorts (n = 6) (Fathy et al. 2023; 
Loots et al. 2023; Oodit et al. 2021; Ammar et al. 2023; 
Plenge et al. 2023; Sarhan et al. 2023), randomized con-
trolled trials (RCT) (n = 4) (Baluku et al. 2023; Ferghali 
et  al. 2023; Elgamal et  al. 2023; Abdelrazik and Sanad 
2023), retrospective cohorts (n = 2) (Beukes et al. 2022; 
Elsabbagh et  al. 2023), non-randomized clinical trials 
(n = 1) (Sameer et  al. 2023), and quasi-experimental 
designs (n = 2) (Mohamed Ibrahim et  al. 2023; Ahmed 
et al. 2023). A further description of the characteristics 
of the included studies is shown in Table 1.

Findings of the review
A. Reported clinical outcomes
The reported clinical outcomes of ERAS implementa-
tion include a reduction in hospital length of stay (n = 12) 
(Fathy et al. 2023; Loots et al. 2023; Ammar et al. 2023; 
Plenge et al. 2023; Beukes et al. 2022; Baluku et al. 2023; 
Ferghali et al. 2023; Mohamed Ibrahim et al. 2023; Abdel-
razik and Sanad 2023; Sarhan et  al. 2023; Sameer et  al. 
2023; Oodit et  al. 2018), lower mortality rates (n = 3) 
(Loots et al. 2023; Ammar et al. 2023; Ahmed et al. 2023), 
lower pain scores and improved pain management (n = 7) 
(Plenge et al. 2023; Beukes et al. 2022; Baluku et al. 2023; 
Ahmed et  al. 2023; Elgamal et  al. 2023; Abdelrazik and 
Sanad 2023; Sarhan et al. 2023), and a decrease in hospi-
tal readmissions (n = 2) (Ammar et  al. 2023; Abdelrazik 
and Sanad 2023). Implementation was also associated 

Fig. 1 PRISMA workflow diagram
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with a decrease in morbidity (n = 6) (Loots et  al. 2023; 
Plenge et  al. 2023; Ahmed et  al. 2023; Abdelrazik and 
Sanad 2023; Sameer et  al. 2023; Oodit et  al. 2018) and 
an increase in early mobility (n = 4) (Baluku et  al. 2023; 
Ahmed et  al. 2023; Elgamal et  al. 2023; Abdelrazik and 
Sanad 2023).

Improvement in the functional scores (n = 1) (Ahmed 
et  al. 2023), patient satisfaction (n = 1) (Ahmed et  al. 
2023), early rehabilitation (n = 1) (Ahmed et  al. 2023), 
and the prompt initiation of oral feeding (n = 3) (Oodit 
et  al. 2021; Elgamal et  al. 2023; Abdelrazik and Sanad 
2023) were also reported following the implementation 
of ERAS. ERAS was associated with cost savings (n = 4) 
(Plenge et al. 2023; Ahmed et al. 2023; Sarhan et al. 2023; 
Sameer et  al. 2023), optimizing antibiotic use (n = 1) 
(Oodit et  al. 2021), refining fluid management (n = 2) 
(Beukes et  al. 2022; Ferghali et  al. 2023), and improved 
overall quality of recovery (n = 2) (Beukes et  al. 2022; 
Sarhan et al. 2023). Table 2 further describes the reported 
clinical outcomes of ERAS implementation.

B. Reported challenges
The ERAS protocols presented numerous challenges. 
There was a lack of standardization of practice (n = 2) 
(Oodit et  al. 2021; Ammar et  al. 2023), hindering uni-
form implementation. There were challenges in adher-
ing to the recommended protocols (n = 5) (Ammar et al. 
2023; Beukes et al. 2022; Elgamal et al. 2023; Abdelrazik 
and Sanad 2023; Sameer et  al. 2023). Limitations in 
research design and methodologies compromising the 

ability to generate strong evidence were acknowledged 
(n = 3) (Elgamal et al. 2023; Abdelrazik and Sanad 2023; 
Sarhan et  al. 2023). A lack of trained staff (n = 2) (Beu-
kes et al. 2022; Elsabbagh et al. 2023), patient education 
(n = 1) (Abdelrazik and Sanad 2023), and multidiscipli-
nary collaboration (n = 3) (Baluku et al. 2023; Abdelrazik 
and Sanad 2023; Sameer et al. 2023) were also reported 
as challenges to optimize ERAS effectiveness. Resistance 
to change (n = 3) (Plenge et al. 2023; Beukes et al. 2022; 
Baluku et al. 2023) posed a barrier to widespread accept-
ance, while difficulty conducting preoperative optimiza-
tion (n = 1) (Ahmed et al. 2023), and resource limitations 
(n = 1) (Ahmed et  al. 2023), was additional challenges. 
Table 3 shows the reported challenges.

C. Recommendations
Several recommendations were made in the reviewed 
publications to aid adoption and implementation of 
ERAS protocols in Africa. Firstly, there was a call for 
the practical implementation of ERAS principles within 
surgical practices (n = 5) (Fathy et al. 2023; Ammar et al. 
2023; Ferghali et al. 2023; Mohamed Ibrahim et al. 2023; 
Ahmed et  al. 2023). Additionally, it was recommended 
that ERAS should not merely remain a set of princi-
ples but should be formally adopted and established as 
a standard of care in medical practices, with four stud-
ies supporting this proposition (n = 4) (Plenge et al. 2023; 
Beukes et  al. 2022; Baluku et  al. 2023; Abdelrazik and 
Sanad 2023). Furthermore, studies advocated for a sus-
tained commitment to research efforts, encompassing the 

Fig. 2 ERAS implementation studies in Africa: geographical distribution overview



Page 6 of 12Kifle et al. Perioperative Medicine           (2024) 13:86 

Ta
bl

e 
1 

C
ha

ra
ct

er
is

tic
s 

of
 th

e 
in

cl
ud

ed
 s

tu
di

es

Ti
tle

Ye
ar

 o
f 

pu
bl

ic
at

io
n

Jo
ur

na
l

Co
un

tr
y

Su
rg

ic
al

 s
pe

ci
al

ty
Sa

m
pl

e 
si

ze
Ty

pe
 o

f r
es

ea
rc

h

En
ha

nc
ed

 re
co

ve
ry

 p
ro

to
co

ls
 v

er
su

s 
tr

ad
iti

on
al

 
m

et
ho

ds
 a

ft
er

 re
se

ct
io

n 
an

d 
re

an
as

to
m

os
is

 in
 g

as
-

tr
oi

nt
es

tin
al

 s
ur

ge
ry

 in
 p

ed
ia

tr
ic

 p
at

ie
nt

s 
(H

si
eh

 
an

d 
Sh

an
no

n 
20

05
)

20
18

An
na

ls 
of

 P
ed

ia
tr

ic
 S

ur
ge

ry
Eg

yp
t

G
as

tr
oi

nt
es

tin
al

 s
ur

ge
ry

60
Pr

os
pe

ct
iv

e 
co

ho
rt

Th
e 

su
cc

es
sf

ul
 im

pl
em

en
ta

tio
n 

of
 a

 m
od

ifi
ed

 
En

ha
nc

ed
 R

ec
ov

er
y 

A
ft

er
 S

ur
ge

ry
 (E

RA
S)

 p
ro

gr
am

 
fo

r b
ar

ia
tr

ic
 s

ur
ge

ry
 in

 a
 S

ou
th

 A
fri

ca
n 

te
ac

hi
ng

 
ho

sp
ita

l (
Fa

th
y 

et
 a

l. 
20

23
)

20
18

Su
rg

ic
al

 L
ap

ar
os

co
py

 E
nd

os
co

py
 &

 
Pe

rc
ut

an
eo

us
 T

ec
hn

iq
ue

s
So

ut
h 

A
fri

ca
Ba

ria
tr

ic
 s

ur
ge

ry
62

Pr
os

pe
ct

iv
e 

co
ho

rt

Im
pl

em
en

ta
tio

n 
of

 E
nh

an
ce

d 
Re

co
ve

ry
 A

ft
er

 S
ur

-
ge

ry
 fo

r e
nd

om
et

ria
l c

ar
ci

no
m

a:
 a

 n
on

-r
an

do
m

iz
ed

 
co

nt
ro

lle
d 

tr
ia

l (
Sa

rh
an

 e
t a

l. 
20

23
)

20
19

BM
J

Eg
yp

t
En

do
m

et
ria

l c
ar

ci
no

m
a

58
N

on
-r

an
do

m
iz

ed
 c

lin
ic

al
 tr

ia
l

Q
ua

lit
y 

of
 re

co
ve

ry
 a

ft
er

 to
ta

l h
ip

 a
nd

 k
ne

e 
ar

th
ro

pl
as

ty
 in

 S
ou

th
 A

fri
ca

: a
 n

at
io

na
l p

ro
sp

ec
tiv

e 
ob

se
rv

at
io

na
l c

oh
or

t s
tu

dy
 (A

m
m

ar
 e

t a
l. 

20
23

)

20
20

BM
C 

M
us

cu
lo

sk
el

et
al

 D
iso

rd
er

s
So

ut
h 

A
fri

ca
To

ta
l h

ip
 a

nd
 k

ne
e 

ar
th

ro
pl

as
ty

18
6

Pr
os

pe
ct

iv
e 

co
ho

rt

Im
pl

em
en

ta
tio

n 
of

 E
nh

an
ce

d 
Re

co
ve

ry
 A

ft
er

 
Su

rg
er

y 
in

 g
yn

ec
ol

og
ic

al
 o

pe
ra

tio
ns

: a
 ra

nd
om

iz
ed

 
co

nt
ro

lle
d 

tr
ia

l (
El

ga
m

al
 e

t a
l. 

20
23

)

20
20

Ai
n-

Sh
am

s J
ou

rn
al

 o
f A

ne
st

he
sio

lo
gy

Eg
yp

t
G

yn
ec

ol
og

ic
al

 o
pe

ra
tio

ns
21

6
RC

T 

Im
pl

em
en

ta
tio

n 
of

 E
nh

an
ce

d 
Re

co
ve

ry
 A

ft
er

 
Su

rg
er

y 
as

 a
 p

ro
to

co
l v

er
su

s 
ro

ut
in

e 
ca

re
 o

n 
w

om
en

 
un

de
rg

oi
ng

 h
ys

te
re

ct
om

y 
(E

ls
ab

ba
gh

 e
t a

l. 
20

23
)

20
20

As
siu

t S
ci

en
tifi

c 
N

ur
sin

g 
Jo

ur
na

l
Eg

yp
t

A
bd

om
in

al
 h

ys
te

re
ct

om
y

14
0

RC
T 

Im
pr

ov
em

en
t o

f o
ut

co
m

e 
by

 im
pl

em
en

ta
tio

n 
of

 e
nh

an
ce

d 
re

co
ve

ry
 p

at
hw

ay
 in

 g
yn

ec
ol

og
ic

/
on

co
lo

gi
c 

su
rg

er
y 

(A
bd

el
ra

zi
k 

an
d 

Sa
na

d 
20

23
)

20
21

EJ
H

M
-

Eg
yp

t
G

yn
ec

ol
og

ic
al

 o
nc

ol
og

ic
 s

ur
ge

rie
s

54
Pr

os
pe

ct
iv

e 
co

ho
rt

Co
lo

re
ct

al
 s

ur
gi

ca
l o

ut
co

m
es

 fo
llo

w
in

g 
im

pl
e-

m
en

ta
tio

n 
of

 a
n 

En
ha

nc
ed

 R
ec

ov
er

y 
A

ft
er

 S
ur

ge
ry

 
pr

og
ra

m
 in

 C
ap

e 
To

w
n 

(L
oo

ts
 e

t a
l. 

20
23

)

20
21

So
ut

h 
Af

ric
an

 Jo
ur

na
l o

f S
ur

ge
ry

So
ut

h 
A

fri
ca

Co
lo

re
ct

al
45

7
Pr

os
pe

ct
iv

e 
co

ho
rt

Th
e 

effi
ca

cy
 o

f e
nh

an
ce

d 
re

co
ve

ry
 p

ro
to

co
l 

fro
m

 a
ne

st
he

si
a 

in
 d

ia
be

tic
 p

at
ie

nt
s 

un
de

rg
oi

ng
 

ra
di

ca
l c

ys
te

ct
om

y 
(O

od
it 

et
 a

l. 
20

21
)

20
21

Al
ex

an
dr

ia
 Jo

ur
na

l o
f M

ed
ic

in
e

Eg
yp

t
Ra

di
ca

l c
ys

te
ct

om
y

54
Pr

os
pe

ct
iv

e 
co

ho
rt

A
 ra

nd
om

iz
ed

 c
on

tr
ol

le
d 

tr
ia

l o
f E

nh
an

ce
d 

Re
co

v-
er

y 
A

ft
er

 S
ur

ge
ry

 v
er

su
s 

st
an

da
rd

 o
f c

ar
e 

re
co

ve
ry

 
fo

r e
m

er
ge

nc
y 

ce
sa

re
an

 d
el

iv
er

ie
s 

at
 M

ba
ra

ra
 

H
os

pi
ta

l, 
U

ga
nd

a 
(B

eu
ke

s 
et

 a
l. 

20
22

)

20
22

An
es

th
es

ia
 &

 A
na

lg
es

ia
U

ga
nd

a
Em

er
ge

nc
y 

ce
sa

re
an

 d
el

iv
er

ie
s

16
0

RC
T 

Co
m

pa
rin

g 
ou

tc
om

es
 b

et
w

ee
n 

En
ha

nc
ed

 R
ec

ov
er

y 
A

ft
er

 S
ur

ge
ry

 a
nd

 tr
ad

iti
on

al
 p

ro
to

co
ls

 in
 to

ta
l k

ne
e 

ar
th

ro
pl

as
ty

: a
 re

tr
os

pe
ct

iv
e 

co
ho

rt
 s

tu
dy

 (P
le

ng
e 

et
 a

l. 
20

23
)

20
22

So
ut

h 
Af

ric
an

 O
rt

ho
pa

ed
ic

 Jo
ur

na
l

So
ut

h 
A

fri
ca

To
ta

l k
ne

e 
ar

th
ro

pl
as

ty
11

9
Re

tr
os

pe
ct

iv
e 

co
ho

rt

En
ha

nc
ed

 R
ec

ov
er

y 
A

ft
er

 S
ur

ge
ry

 p
at

hw
ay

 in
 k

id
-

ne
y 

tr
an

sp
la

nt
at

io
n:

 th
e 

ro
ad

 le
ss

 tr
av

el
ed

 (B
al

uk
u 

et
 a

l. 
20

23
)

20
22

Tr
an

sp
la

nt
at

io
n 

D
ire

ct
Eg

yp
t

Ki
dn

ey
 tr

an
sp

la
nt

at
io

n
20

Re
tr

os
pe

ct
iv

e 
co

ho
rt



Page 7 of 12Kifle et al. Perioperative Medicine           (2024) 13:86  

Ta
bl

e 
1 

(c
on

tin
ue

d)

Ti
tle

Ye
ar

 o
f 

pu
bl

ic
at

io
n

Jo
ur

na
l

Co
un

tr
y

Su
rg

ic
al

 s
pe

ci
al

ty
Sa

m
pl

e 
si

ze
Ty

pe
 o

f r
es

ea
rc

h

Eff
ec

t o
f E

nh
an

ce
d 

Re
co

ve
ry

 A
ft

er
 S

ur
ge

ry
 p

ro
to

co
l 

on
 p

os
to

pe
ra

tiv
e 

ou
tc

om
es

 o
f w

om
en

 u
nd

er
go

in
g 

ab
do

m
in

al
 h

ys
te

re
ct

om
y 

(F
er

gh
al

i e
t a

l. 
20

23
)

20
23

SA
G

E 
O

pe
n 

N
ur

sin
g

Eg
yp

t
A

bd
om

in
al

 h
ys

te
re

ct
om

y
11

8
Q

ua
si

-e
xp

er
im

en
ta

l d
es

ig
n

En
ha

nc
ed

 re
co

ve
ry

 a
ft

er
 s

pi
na

l s
ur

ge
ry

 p
ro

to
co

l 
ve

rs
us

 c
on

ve
nt

io
na

l c
ar

e 
in

 n
on

-in
su

lin
 d

ia
be

tic
 

pa
tie

nt
s: 

a 
pr

os
pe

ct
iv

e 
ra

nd
om

iz
ed

 tr
ia

l (
A

hm
ed

 
et

 a
l. 

20
23

)

20
23

Eg
yp

t
Sp

in
al

 s
ur

ge
ry

72
RC

T 

Eff
ec

t o
f e

nh
an

ce
d 

re
co

ve
ry

 n
ur

si
ng

 p
ro

gr
am

 
on

 re
co

ve
ry

 p
ro

ce
ss

 o
f w

om
en

 a
ft

er
 h

ys
te

re
c-

to
m

y 
op

er
at

io
n 

in
 S

ue
z 

Ca
na

l U
ni

ve
rs

ity
 H

os
pi

ta
l 

an
d 

G
en

er
al

 H
os

pi
ta

l a
t I

sm
ai

lia
 C

ity
 (M

oh
am

ed
 

Ib
ra

hi
m

 e
t a

l. 
20

23
)

20
23

IJN
RH

N
Eg

yp
t

A
bd

om
in

al
 h

ys
te

re
ct

om
y

13
2

Q
ua

si
-e

xp
er

im
en

ta
l s

tu
dy

Ke
ys

: B
M

C 
Bi

om
ed

 C
en

tr
al

, B
M

J B
rit

is
h 

M
ed

ic
al

 Jo
ur

na
l, 

EJ
H

M
 E

gy
pt

ia
n 

Jo
ur

na
l o

f H
os

pi
ta

l M
ed

ic
in

e,
 IJ

N
RH

N
 In

te
rn

at
io

na
l J

ou
rn

al
 o

f N
ov

el
 R

es
ea

rc
h 

in
 H

ea
lth

ca
re

 a
nd

 N
ur

si
ng

, R
CT

  ra
nd

om
iz

ed
 c

on
tr

ol
 tr

ia
l, 

SA
M

J S
ou

th
 

A
fr

ic
an

 M
ed

ic
al

 Jo
ur

na
l



Page 8 of 12Kifle et al. Perioperative Medicine           (2024) 13:86 

evaluation of ERAS effectiveness, potential modifications 
for improved outcomes, and exploration of its applicabil-
ity in different surgical contexts (n = 8) (Loots et al. 2023; 
Oodit et al. 2021; Ammar et al. 2023; Baluku et al. 2023; 
Mohamed Ibrahim et al. 2023; Ahmed et al. 2023; Abdel-
razik and Sanad 2023; Sarhan et al. 2023). The feasibility 
and effectiveness of ERAS in low- and middle-income 
countries (LMICs) were emphasized (n = 1) (Loots et al. 
2023). There was also a recommendation to extend ERAS 
implementation to various surgical disciplines across the 
African continent (n = 1) (Loots et  al. 2023). The recog-
nition of perioperative care as a distinct sub-specialty 
was recommended (n = 1) (Plenge et al. 2023). There was 
a call for the undertaking of cost-effectiveness analyses 
related to ERAS implementation (n = 2) (Baluku et  al. 
2023; Mohamed Ibrahim et  al. 2023), aiming to assess 
the economic implications and benefits associated with 
adopting these protocols in low-resource environments. 
Table 4 shows the recommendations made by the authors 
for future implementation and expansion of ERAS pro-
grams in African healthcare settings.

Discussion
The principal findings of this review are that ERAS pro-
tocols can improve patient recovery and postoperative 
outcomes in African healthcare settings. Although the 
number of studies is limited, the studies included in this 

review showed positive impacts of ERAS implementa-
tion, including reduced hospital length of stay, lower 
mortality rates, and improved pain management of 
patients. However, challenges such as lack of adherence 
to protocols, standardization, and trained staff were iden-
tified, and further research was recommended to under-
stand the potential benefits and barriers to implementing 
ERAS protocols in African healthcare settings fully.

Despite using an inclusive and comprehensive search 
strategy, the number of existing studies on the imple-
mentation of ERAS protocols in Africa is very low, as we 
were only able to find a few studies, and they were lim-
ited to certain geographical locations, as most of these 
studies were conducted in Egypt and South Africa. This 
finding is also consistent with a study on the global distri-
bution of ERAS research, which found that most studies 
have been conducted in high-income countries (Su et al. 
2000). Furthermore, the implementation efforts were 
mostly in obstetric and gynecological procedures. While 
this is a positive step, as most surgical procedures are 
obstetric in Africa (Bentounsi et  al. 2023; Biccard et  al. 
2023a), it is important to increase these studies towards 
other Bellwether surgeries, such as emergency lapa-
rotomy and treatment of open fractures (O’Neill et  al. 
2023). The capacity to perform these Bellwether proce-
dures is related to performing all obstetric, general, basic, 
emergency, and orthopedic procedures, and the findings 

Table 2 Reported clinical outcomes

Clinical outcome of ERAS protocol Number 
of 
articles

Reduced hospital length of stay (Peters et al. 2023b; Hsieh and Shannon 2005; Fathy et al. 2023; Loots et al. 2023; Oodit et al. 2021; Ammar 
et al. 2023; Plenge et al. 2023; Baluku et al. 2023; Elsabbagh et al. 2023; Ahmed et al. 2023; Elgamal et al. 2023; Abdelrazik and Sanad 2023)

12

Reduced pain score and improved management (Oodit et al. 2021; Ammar et al. 2023; Plenge et al. 2023; Ferghali et al. 2023; Mohamed 
Ibrahim et al. 2023; Ahmed et al. 2023; Elgamal et al. 2023)

7

Reduced morbidity (Hsieh and Shannon 2005; Oodit et al. 2021; Elsabbagh et al. 2023; Ahmed et al. 2023; Abdelrazik and Sanad 2023; 
Sarhan et al. 2023)

6

Early mobility (Plenge et al. 2023; Ferghali et al. 2023; Mohamed Ibrahim et al. 2023; Ahmed et al. 2023) 4

Lowered overall costs (Oodit et al. 2021; Ferghali et al. 2023; Elgamal et al. 2023; Abdelrazik and Sanad 2023) 4

Reduced mortality (Hsieh and Shannon 2005; Loots et al. 2023; Ferghali et al. 2023) 3

Early initiation of oral feeding (Fathy et al. 2023; Mohamed Ibrahim et al. 2023; Ahmed et al. 2023) 3

Reduced readmission (Loots et al. 2023; Ahmed et al. 2023) 2

Decrease in IV fluid requirement (Ammar et al. 2023; Baluku et al. 2023) 2

Improved quality of recovery (Ammar et al. 2023; Elgamal et al. 2023) 2

Improvement in functional scores (Ferghali et al. 2023) 1

Reduced catheterization duration (Plenge et al. 2023) 1

Improved patient satisfaction (Ferghali et al. 2023) 1

Early rehabilitation (Ferghali et al. 2023) 1

Better postoperative follow-up (Hsieh and Shannon 2005) 1

Reduced postoperative fever and chest infection (Peters et al. 2023b) 1

Shorter duration of antibiotic use (Fathy et al. 2023) 1
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gained from the implementation of ERAS practices might 
also easily extend to a broader group of surgical proce-
dures (O’Neill et al. 2023).

The findings presented in this review highlight the mul-
tifaceted benefits of ERAS protocols in improving vari-
ous aspects of patient outcomes and healthcare resource 
utilization. One notable improvement is the consistent 
reduction in hospital length of stay across the studies, 
suggesting a more efficient recovery process facilitated 
by ERAS. This not only contributes to cost savings but 
also aligns with the broader healthcare priority of mini-
mizing waste and optimizing resource utilization (Zlau-
gotne et al. 2022), especially in Africa’s healthcare system, 
where resources are often limited and in high demand 
(Lavy et  al. 2023; Mehta et  al. 2023; Frimpong-Boateng 
and Edwin 2023). The decrease in mortality rates, lower 
morbidity, and reduced need for readmission highlight 
the positive impact of implementing ERAS on a large 
scale in Africa, where high mortality and morbidity rates 

exist (Biccard et  al. 2023a). ERAS protocols can help 
address these challenges by improving patient outcomes 
and reducing the burden on healthcare systems.

There were several challenges identified in ERAS pro-
tocol implementation that highlight the difficulties of 
optimizing ERAS practices in African clinical settings. 
The lack of standardization presents a significant hurdle, 
impeding consistent application across diverse healthcare 
contexts. A proposed guideline for ERAS implementa-
tion in LMICs could assist in addressing some of these 
challenges (Oodit et al. 2023). Other challenges related to 
resistance to change and adherence to ERAS protocol are 
inevitable challenges of change management (MacPhee 
2007), also reported globally (Kehlet 2023). However, 
overcoming resistance to change and ensuring adherence 
to protocols will require multidisciplinary collaboration, 
leadership, and evidence-based strategies (Tippireddy 
and Ghatol 2023; Gramlich et  al. 2024). Even though 
these are mentioned as some of the challenges, they are 

Table 3 Reported challenges

Challenges in adopting the protocol Number 
of 
articles

Adherence to protocols (Loots et al. 2023; Ammar et al. 2023; Mohamed Ibrahim et al. 2023; Ahmed et al. 2023; Abdelrazik and Sanad 2023) 5

Multidisciplinary collaboration (Plenge et al. 2023; Ahmed et al. 2023; Abdelrazik and Sanad 2023) 3

Resistance to change (Oodit et al. 2021; Ammar et al. 2023; Plenge et al. 2023) 3

Research design limitation (Mohamed Ibrahim et al. 2023; Ahmed et al. 2023; Elgamal et al. 2023) 3

Lacked standardization (Fathy et al. 2023; Loots et al. 2023) 2

Lack of trained staff and awareness (Ammar et al. 2023; Plenge et al. 2023) 2

Patient education (Ahmed et al. 2023) 1

Difficulty of conducting preoperative optimization (Elsabbagh et al. 2023) 1

Resource limitation (Elsabbagh et al. 2023) 1

Table 4 Reported recommendations

Recommendations Number 
of 
articles

Further research (Hsieh and Shannon 2005; Fathy et al. 2023; Loots et al. 2023; Plenge et al. 2023; Elsabbagh et al. 2023; Ferghali et al. 2023; 
Ahmed et al. 2023; Elgamal et al. 2023)

8

To implement the protocol (Peters et al. 2023b; Loots et al. 2023; Baluku et al. 2023; Elsabbagh et al. 2023; Ferghali et al. 2023) 5

Protocol be adopted as a standard of care (Oodit et al. 2021; Ammar et al. 2023; Plenge et al. 2023; Ahmed et al. 2023) 4

Education and training (Ammar et al. 2023; Abdelrazik and Sanad 2023) 2

Continuous evaluation (Ammar et al. 2023; Abdelrazik and Sanad 2023) 2

To conduct a cost-effectiveness analysis (Plenge et al. 2023; Elsabbagh et al. 2023) 2

Team collaboration (Abdelrazik and Sanad 2023) 1

ERAS is feasible and effective in a LMICs (Hsieh and Shannon 2005) 1

ERAS could be implemented for other forms of surgery in South Africa and across the African context (Hsieh and Shannon 2005) 1

Recognition of perioperative care as a sub-specialty (Oodit et al. 2021) 1

Specialty-specific tailored protocol (Plenge et al. 2023) 1
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also considered recommendations and hence should 
be part of the solution. In addition, providing adequate 
training and education to healthcare providers and pro-
viding continuous patient education can help in effec-
tively implementing ERAS protocols and ensuring their 
long-term success. The limitations in research design 
emphasize the need for robust studies to inform high-
level evidence-based practices for ERAS in Africa.

This review suggests that the practical integration and 
formal adoption of ERAS principles within surgical prac-
tices are crucial to improving patient outcomes, which 
is also supported by another review conducted to assess 
the feasibility of LMICs, which suggests the utilization 
of implementation sciences (Riad et  al. 2023). This for-
mal adoption would ensure consistent implementation of 
ERAS principles across different surgical practices, lead-
ing to improved patient outcomes and reduced variability 
in care. This review suggests that this needs to be sup-
ported by ongoing education and training of healthcare 
professionals to effectively implement and sustain ERAS 
protocols in clinical settings.

There is a general recommendation for the need for 
further research to gather more evidence to support 
ERAS in Africa. This was also highlighted as one of the 
national perioperative research priorities in South Africa, 
where a stepped-wedge trial of an ERAS program for 
surgical, obstetric, and trauma procedures was recom-
mended (Biccard et al. 2023b). The authors of this article 
also stress the importance of conducting well-designed 
studies with larger sample sizes to provide more robust 
evidence on the effectiveness and safety of ERAS proto-
cols in diverse clinical settings and surgical procedures. 
They also recommend that future research focus on eval-
uating the cost-effectiveness and long-term outcomes 
associated with implementing these protocols, either 
fully or partially.

The limitation of this review is as it is a scoping review, 
and it did not include a comprehensive analysis of all 
available literature on ERAS programs. Additionally, the 
studies primarily focused on short-term outcomes and 
did not thoroughly examine potential complications or 
adverse events associated with ERAS protocols. Further 
research is needed to address these gaps in knowledge 
and provide a more comprehensive understanding of the 
benefits and limitations of implementing ERAS programs 
in various healthcare settings.

Conclusion
In conclusion, ERAS protocols have shown promising 
results in improving patient outcomes and optimiz-
ing healthcare resource utilization in African surgical 

settings. This indicates the potential to contribute to a 
patient-centered approach by reducing complications, 
shortening hospital stays, and enhancing the overall 
patient experience during the surgical process. While 
there are limited studies available, along with different 
challenges, the positive impacts observed justify further 
exploration and investment in implementing ERAS. It 
is essential to expand research to cover a wider range of 
surgical procedures and geographic locations to estab-
lish a strong evidence base.
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