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Abstract
Background  In Ethiopia and other low-and middle-income countries, access to emergency and elective surgical 
care is still inadequate and inequitable. Ethiopia has initiated a nationwide strategic plan aimed at tackling obstacles 
within the surgical system. The aim of this study was to assess surgical and anesthesia care capacity and productivity 
in high volume Ethiopian hospitals.

Methods  An explanatory mixed-methods study was conducted in 24 high-volume public hospitals across Ethiopia’s 
10 regions and 2 city administrations. Data were collected through structured document reviews, site observations, 
and interviews using a validated WHO-aligned tool. Quantitative data were analyzed using SPSS, and qualitative 
responses were thematically analyzed using ATLAS.ti.

Results  Addis Ababa hosts over 60% of the national surgical workforce, highlighting stark regional disparities. 
While 80% of hospitals reported adequate infrastructure, site observations revealed functional inconsistencies in 
PACU design, sterilization units, and equipment availability. Only 77% of hospitals consistently implemented patient 
monitoring and handover protocols. Surgical productivity was low, with an average of 2.5 surgeries per week per 
clinician and 52.39% annual workforce productivity. Best practices included the use of EMRs, backlog-reduction 
campaigns, and daily interdisciplinary briefings. However, persistent challenges included inadequate staffing, poor 
infrastructure, and uneven adoption of safety protocols.

Conclusion and recommendation  Ethiopia’s surgical system shows promising innovations in select hospitals, yet 
national scale-up is hindered by infrastructure gaps, uneven workforce distribution, and inconsistent safety practices. 
Addressing these challenges requires data-driven planning, targeted investment in underserved regions, and 
expanded use of digital systems and collaborative networks to promote best practice adoption across facilities.
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Background
Surgical conditions account for more than 30% of the 
worldwide disease burden [1, 2]. It is estimated that five 
billion people lack access to safe, affordable surgical and 
anesthesia care when needed [3, 4]. This access gap leads 
to substantial preventable morbidity and mortality, espe-
cially in low and middle income countries (LMICs) [5, 6]. 
The Lancet Commission on Global Surgery demonstrates 
that universal access to safe, affordable surgical and anes-
thesia care saves lives, promotes health, and fuels eco-
nomic growth [7]. 

However, huge unmet needs persist globally, with the 
poorest third of the world’s population receiving just 6% 
of surgical procedures done worldwide [8]. Addressing 
this inequity can avert an estimated 1.5 million deaths a 
year [9, 10]. Ethiopia carries approximately 0.5% of the 
global burden of surgical disease, with recent efforts to 
accelerate surgical capacity through infrastructure and 
workforce initiatives [11]. However, system-wide data on 
existing gaps constraining access remain limited.

The Lancet Commission predicts that address-
ing unmet surgical needs globally could liberate over 
$350  billion in economic productivity annually, making 
the economic evidence for surgical system strengthen-
ing effective return of investment [12]. A study indicated 
that the correction of cleft lip and palate produces health 
returns that are fifteen times higher than the initial 
investment [13]. 

The poor baseline access in Sub-Saharan Africa includ-
ing Ethiopia makes data-driven systems design vital for 
the growth of surgical services [14]. Approximately 93% 
of Ethiopians lack access to timely, affordable safe sur-
gery and anesthesia care – only half of primary health 
care health facilities nationwide can provide Bellwether 
procedures like laparotomy or open fracture fixation 
[15]. In addition, there is a significant unmet gap in sur-
gical capacity, with surgical bed to population ratio at 
0.03:1000 and surgical volume to population ratio at 
189:100,000 [16]. 

However, in just five years between 2012 and 2016, 
the rate of change is accelerating: the volume of surger-
ies performed increased by 73%, the number of facilities 
expanded by 15%, and the percentage of cesarean deliv-
eries proceeded from 2% to over 8% [17]. Nevertheless, 
intraoperative mortality also remains high at 285 per 
100,000 cases indicating patient safety and quality chal-
lenges [18]. Significant disparities in access and outcomes 
also persist between urban and rural geographies [19]. 

These trends spotlight the need for a systematic data 
on countrywide capacity to inform strategic investments. 
Moreover, priorities can be identified using validated 
metrics on the current infrastructure for surgery and 
anesthesia, staff availability and distribution, variations in 
the adoption of best practices for patient safety, gaps in 

perioperative monitoring capabilities, and post-operative 
care infrastructure [20]. 

To support progress toward universal health cover-
age, the Federal Ministry of Health of Ethiopia launched 
a nationwide joint supportive supervision initiative to 
strengthen service delivery. Previous applications of this 
approach have improved infection prevention and con-
trol [21] monitoring and evaluation [22], and neonatal 
sepsis management [23]. This study builds on those suc-
cesses by assessing surgical and anesthesia capacity in 
high-volume hospitals to inform quality improvement, 
resource allocation, and workforce planning. Therefore, 
the aim of this study was to assess the surgical and anes-
thesia capacity of health facilities with high surgical vol-
ume in Ethiopia, in 2023.

Methods and materials
The survey was conducted in 10 regional states and 2 
city administrations of Ethiopia. Ethiopia is located in 
the Horn of Africa and has an area of around 1.1  mil-
lion square kilometers. Administratively, the country is 
organized into eleven regional states and two city admin-
istrations. According to the World meters report the 
population of Ethiopia is estimated to be 129,076,230.

An explanatory mixed method study was carried out 
and the joint supportive supervision exercise was held 
over a period of two months in November and Decem-
ber 2023. A convenience sampling technique was used to 
pick 24 out of the 28 Ethiopian public hospitals that were 
identified to have a high surgical volume. We included 
comprehensive specialized and general hospitals distrib-
uted across regions and administrative boundaries in 
all ten regional states and two city administrations. This 
allowed for an assessment of heterogeneity across differ-
ent competency levels and regions, covering more than 
80% of the national surgical volume.

The surgical and anesthesia workforce distribution, 
infrastructure adherence and surgical productivity were 
considered as an outcome variable. Whereas the inde-
pendent variables of this study include,

 	• General information like name of health facility, 
date of visit, region, number of surgical work forces, 
number of functional operating tables, functional 
centralized sterilization room, etc.

 	• Post anesthesia care unit capacity assessment 
including availability of post-anesthesia care unit, 
formal handover of patients by the responsible 
anesthetist, availability of trained staff, etc.

 	• Anesthesia workforce assessment such as availability 
of diploma (Nursing plus 1 year of anesthesia 
training) & level V Anesthetists (Diploma in Nursing 
plus 2 years of anesthesia training), BSc Anesthetists, 
MSc Anesthetists, and Anesthesiologists.
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Surgical workforce the total number of surgical special-
ists that are available, such as obstetrician-gynecologists, 
integrated emergency surgical officers (IESO), general 
and subspecialty surgeons and anesthetists [24, 25]. 

Surgical productivity was defined as the concur-
rent achievement of two WHO benchmarks: (1) ≥ 5,000 
annual surgical procedures per 100,000 population 
(verified through theater logs) and (2) ≥ 20 surgical/
anesthetic/obstetric specialists per 100,000 population 
(verified through workforce inventories), with both met-
rics adjusted for each facility’s catchment population 
[26–28]. 

The assessment utilized a standardized tools and 
metrics focused on facility-level availability of trained 
workforce and infrastructure capacity relevant to safe 
surgery and anesthesia provision. The data collection 
instrument was adopted from WHO surgical assess-
ment tool and World Federation of Anesthesiologists 
anesthesia facility assessment toolkit, customized 
for the Ethiopia context. The draft tool went through 
two rounds of Delphi technique expert review to 
refine the questions, achieving 94.4% consensus in the 
final version. The study utilized a structured 79-item 
assessment tool comprising five sections: (1) General 
Information and Surgical Workforce (13 items captur-
ing facility demographics and staffing) (2), Operational 
Infrastructure and Standards (43 items evaluating 
facility readiness, protocols, and compliance) (3), Sur-
gical Volume and Capacity (9 items quantifying pro-
cedural output) (4), Surgical Productivity (8 items 
analyzing operating table utilization), and (5) Qualita-
tive Research Questions (6 open-ended items explor-
ing contextual challenges and innovations). The tool 
was digitalized into a tablet-based format for standard-
ized data capture across sites. Data collection teams 
comprised nurses, anesthetists, surgeons, and plan-
ning heads from regional health bureaus and Federal 
Ministry of Health Ethiopia. The data collectors were 
trained in a half-day workshop on the assessment 
framework, methods and tools.

The data collection process involved.

1.	 Document Review - Review of pertinent surgical, 
anesthesia, and quality documents was conducted; 
these included clinical manuals, standard operating 
procedures, and indicators monitored by healthcare 
facilities.

2.	 Direct Site Observation - Systems and procedures, 
infrastructure accessibility, workflows, and processes 
were all meticulously examined.

3.	 Interview - To obtain further practical insights, 
structured questionnaires were used to interview 
surgical workforces and leaders to identify the best 

practice and prominent gaps identified on their 
health facilities surgical care as a qualitative data.

This three-pronged approach enabled triangulation of 
findings to improve validity and reliability. Regional 
and national stakeholders provided consultative inputs 
to validate interpretations support contextualiza-
tion. The insights aim to inform strategic planning 
and coordinated efforts to strengthen comprehensive 
capacity.

For the qualitative component, semi-structured 
interviews were conducted with key informants 
using a predefined guide covering six domains: digi-
tal tools, surgical efficiency, leadership, infrastruc-
ture challenges, staffing issues, and local innovations. 
Interviews were performed in participants’ preferred 
language (Amharic or English) by trained bilingual 
researchers, with real-time transcription and imme-
diate respondent verification. Transcripts underwent 
further validation through structured review by three 
stakeholder groups: frontline surgical staff, quality 
improvement teams, and hospital administrators.

Data entry and analysis were done using MS excel, 
ODK and Statistical Package for Social Sciences (SPSS) 
version 26. Data analysis involved simple descriptive sta-
tistics, summary visualizations and qualitative synthesis. 
For the qualitative data, the analysis employed ATLAS.
ti for inductive thematic analysis following Braun and 
Clarke’s framework [29]. Two researchers independently 
coded transcripts, with iterative theme development 
incorporating feedback and validation with participating 
facilities’ during debriefing sessions. The compiled find-
ings are structured across health system domains funda-
mental to safe surgical and anesthesia services delivery.

Ethical approval was obtained from Ethiopian Associa-
tion of Anesthetists institutional research ethics review 
committee. Informed consent was obtained from all par-
ticipants prior to their involvement in the study.

Results
Surgical workforce
Addis Ababa has the highest number of surgical work-
forces in Ethiopia with more than 60% of the national 
capacity. Tikur Anbessa as the main specialized teach-
ing hospital has the highest number of surgeons (67), 
OBGYNs (23), anesthesiologists (15) and OR nurses 
(135). Conversely, Zewditu memorial hospital (ZMH), 
Yekatit 12 and Menelik comprehensive specialized 
hospital have significantly fewer specialists in these 
categories with less than 35 staff each. Overall, there 
is uneven distribution of critical workforce for surgery 
across hospitals in the capital city in the sampled high 
volume comparable hospitals (Fig. 1).
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Regional surgical workforce disparity
There were notable differences in the surgical work-
force distribution between Ethiopia’s regions. Addis 
Ababa has the highest number of surgeons (308), 
OBGYNs (105), Integrated Emergency Surgical Offi-
cers (IESO) (2), anesthesiologists (53), anesthetists 
(247) and OR nurses (558). In contrast, emerging 
regions like Afar, Gambella, Harari and Sidama have 
less than 40 total surgical workforces. Three regions 

- Amhara, Oromia and South Ethiopia - have over 100 
total surgical workforces. Overall, uneven distribution 
of specialized surgical labor for safe surgery and anes-
thesia were identified (Fig. 2).

Operating room infrastructure
We did a critical infrastructure capacity assessment 
using the four main areas, namely functional sterilization 
services, blood bank services accessibility, operational 

Fig. 2  Regional surgical workforce disparity, January 2024. (IEOS -Integrated Emergency Surgical Officer)

 

Fig. 1  Surgical workforce in the Addis Ababa city administration, January 2024. (IEOS -Integrated Emergency Surgical Officer)
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theater table functionality, and availability of functional 
laundry equipment for sterile processing requirements.

According to the findings, most hospitals surveyed 19 
(80%) have sufficient infrastructure in place for all cat-
egories. This suggests that the majority of facilities have 
central sterilization rooms for instrument processing and 
sterilization, regular access to blood bank services, func-
tional operating tables and laundry facilities available for 
thoroughly cleaning medical supplies.

Specifically, 96% of hospitals (23 out of 24) demon-
strated fully functional central sterilization rooms (CSRs) 
capacity for sterilizing medical equipment. 88% (21 hos-
pitals) also confirmed adequate access to blood bank 
services for transfusions when clinically necessary and 
76% of facilities had laundry equipment in working for 
sanitization.

According to this survey, there were twenty fully func-
tioning operation theater tables in the Tikur Anbessa 
specialized hospital. Conversely, Gambella Town Hospi-
tal stated that it has just one functional OR table (Fig. 3). 

Key patient monitoring and anesthesia care protocols 
availability and utilization
Regarding patient monitoring and assessment of anes-
thesia care protocol, every hospital surveyed reported 
that regular pre-anesthesia evaluation and basic intra-
operative anesthesia monitoring services were car-
ried out at all times. Particularly, continuous patient 
monitoring using pulse oximetry, blood pressure and 
circulation monitoring during anesthesia, and the 
availability of audible monitor signals in the operating 

room were stated as always implemented. But in cer-
tain areas, such as post-operative ventilation, a hando-
ver protocol for the transfer of postoperative patients, 
and post-operative pain evaluation score were found 
to be performed poorly. The overall evaluation of hos-
pital performance regarding patient monitoring and 
anesthesia treatment protocols reveled that, 77% of 
hospitals reported always, 13% some times, and 15% 
never (Fig. 4).

Compliance with post anesthesia care unit (PACU) 
standards
The evaluation of PACU standards demonstrated partial 
compliance with established guidelines. While facilities 
successfully maintained proper medication administra-
tion and continuous vital sign monitoring, and ensured 
PACUs were strategically located near operating theaters, 
several critical deficiencies were identified. Notably, 
many units lacked staff certified in basic and advanced 
life support, failed to consistently implement patient pri-
vacy protocols, and did not meet the recommended 1:2 
staff-to-patient ratio. These gaps represent significant 
risks to postoperative patient safety and underscore the 
urgent need for targeted improvements in staffing and 
protocol adherence (Fig. 5).

Design and features of PACU
The design and features of the PACU were evalu-
ated, and the adequacy of space allocated per bed at 
the patient head, as well as the availability of a PACU 
isolation room for infection control, were found to be 

Fig. 3  Number of functional OR tables, January 2024. ZMH - Zewditu memorial hospital, WSUCSH – Woliyta Sodo University Comprehensive Specialized 
Hospital

 



Page 6 of 13Gebregzi et al. BMC Health Services Research          (2025) 25:760 

relatively superior (77%). However, just half (50%) of 
the mechanisms for promptly evacuating patients dur-
ing an emergency were discovered to be operational 
(Fig. 6).

PACU standard compliance per bed
According to the results of this survey, the PACU 
standard compliance aspects of pulse oximetry moni-
toring, stethoscope, blood pressure monitoring, and 
sufficient lighting were determined to be properly 
applied. However, there was a significant scarcity of 
vital equipment like perfusor, defibrillator, ECG, and 
refrigerator (Fig. 7).

Surgical volume and productivity
The overall surgical work force (all surgeons and anes-
thetists) working in the 24 high volume hospitals in 
Ethiopia were 1432. The average weekly surgical per-
formance was 2.5 surgeries. Anesthetists, surgeons, 
and nurses’ weekly surgical performance were 5.9, 4.3, 

and 3.7 respectively. Moreover, the average annual 
productivity of all surgical work forces was 52.39% 
(Table 1).

Functional operating tables productivity
In the study facilities, by 198 functional operating tables 
a total of 187,548 surgical procedures were performed 
annually. The surgical OR production per OR table was 
also estimated based on the surgical volume for ten days, 
and it indicated that on average 25 and 35 major surgeries 
were performed in the specialized and general hospitals 
per table every ten days respectively. Moreover, public 
specialized hospitals and general hospitals contributed to 
83.5% and 16.5% of the total surgical volume respectively 
(Table 2).

Qualitative findings on best practices and enabling factors 
for surgical services
A thematic analysis of qualitative data collected 
from all 24 hospitals revealed three major themes 

Fig. 4  Key patient monitoring and anesthesia care protocols availability and utilization, January 2024
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Fig. 6  Design and features of PACU, January 2024

 

Fig. 5  3.4. Compliance with Post Anesthesia Care Unit (PACU) Standards, January 2024. BLS - Basic Life Support, ALS - Advanced Life Support
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contributing to enhanced surgical services: Digitaliza-
tion and data system, surgical efficiency and backlog 
reduction, and leadership, teamwork and communi-
cation. These enablers were consistently reported as 
practical solutions to improving the efficiency, and 
capacity of surgical services.

Digitalization and data systems
Many facilities have adopted electronic medical records 
(EMR), dashboards, and scheduling tools to streamline 
operations and improve transparency in the OR.

“In our hospital, we have integrated fully functional EMR in all service areas.” 
– Staff, Tirunesh Beijing Hospital
“We have impressive utilization of dashboard for tracking surgical indica-
tors.” – Quality Officer, Tibebe Ghion Specialized Hospital
“We institutionalized an email-based OR scheduling system to avoid over-
laps and delays.” – OR Coordinator, Jimma Medical Center
“EMR supports our weekly KPI discussions. Data is instantly available.” – 
Data Manager, Ras Desta Damtew Memorial Hospital
“Our anesthesia and surgical teams now enter postoperative orders/notes 
directly into the EMR.” – Clinician, Tikur Anbessa Specialized Hospital

Surgical efficiency and backlog reduction
Hospitals implemented various measures to reduce surgi-
cal backlogs, including surgical campaigns, better hando-
ver mechanisms, and expanded operating hours.

“A surgical campaign has been held every weekend to address the backlog 
of cases.” – OR Nurse, Yekatit 12 Hospital
“We have short waiting time for surgery—less than 4 days.” – Administrator, 
Hiwot Fana Comprehensive Specialized Hospital
“The waiting time for elective surgery is less than 3 days. We organized this 
through a backlog-clearing campaign.” – Surgical Coordinator, Dil-Chora 
Referral Hospital
“We conduct early morning surgeries at 1:30 AM to maximize operating 
time.” – Staff, Yekatit 12 Hospital
“Daycare surgeries are increasing; this frees space for more complex cases.” – 
Nurse, Minilik Hospital

Leadership, teamwork, and communication
Strong leadership and interdisciplinary collaboration 
were commonly associated with improved efficiency and 
responsiveness in surgical services.

“OR managers instituted a daily performance monitoring channel to track 
issues in real time.” – OR Team Lead, St. Paul’s Hospital Millennium Medical 
College
“The medical director follows each OR activity closely with the OR manager. 
This keeps everyone accountable.” – Senior Surgeon, Tirunesh Beijing 
Hospital
“Leadership commitment contributed to improved surgical outcomes and 
productivity in our hospital.” – OR staff, Gambella Town Hospital
“We have daily interdisciplinary briefings that help flag any safety concerns 
early.” – Nurse, St. Peter Hospital
“Teamwork here is exceptional. Everyone respects the surgical schedule and 
helps each other.” – Staff, Zewditu Memorial Hospital

Fig. 7  PACU standard compliance per bed, January 2024
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Qualitative findings on major challenges observed in 
surgical care systems
Thematic analysis of qualitative responses from facility 
staff revealed two major challenge areas affecting surgi-
cal care delivery across high volume Ethiopian hospitals, 
inadequate infrastructure and facility conditions, and 
human resource shortages and inconsistent deployment. 
Direct quotations from staff are included to reflect the 
lived realities and operational bottlenecks they encounter.

Inadequate infrastructure and facility conditions
Health workers frequently described structurally defi-
cient facilities, overcrowded operating rooms, and poorly 
designed perioperative spaces.

“Our operation rooms are very narrow and overcrowded, and the PACU is 
not even close to the OR. It’s a huge barrier during emergencies.” – Staff, 
Dil-Chora Referral Hospital
“The OR floor is cracked, the lighting is poor, and only one operation table 
is functional. We revisit HYPOXY standards, but nothing changes.” – Nurse, 
Mizan Tepi University Teaching Hospital
“There is no proper demarcation of OR zones, no preparation room, and 
the central sterilization unit is substandard.” – Team Lead, Tikur Anbessa 
Hospital

Human resource shortages and inconsistent deployment
There were widespread reports of inadequate staffing, 
unfilled posts, and inconsistent deployment, especially 
among anesthetists, OR nurses, and PACU staff.

“We are short-staffed on every shift. One PACU nurse is expected to monitor 
two to three beds with no support.” – Nurse, Mizan Tepi University Teaching 
Hospital
“We don’t have enough anesthetists or trained ENT and plastic surgeons. 
This backlog keeps growing, and we can’t keep up.” – OR Coordinator, 
Yekatit 12 Hospital
“Every year trained staff rotate out. We train them, and then we start over. 
There’s no continuity.” – Supervisor, Jimma Medical Center
“There is no anesthetists assigned to PACU, and no protocols in place. We do 
what we can, but it’s not safe.” – Clinician, Hawassa University Comprehen-
sive Specialized Hospital

Discussion
This national-level assessment of surgical capacity and 
productivity across 24 high-volume hospitals in Ethiopia 
highlights significant structural, workforce, and opera-
tional variations that continue to shape the delivery of 
essential and emergency surgical care. Using a mixed-
methods approach grounded in WHO frameworks, this 
study provides a comprehensive view of the enablers and 
barriers to surgical system performance. Ethiopia’s health 
care workforce and infrastructure is still being develop-
ing and is often inadequate, much as in most low-income 
countries [19].

Ta
bl

e 
1 

An
nu

al
 su

rg
ic

al
 v

ol
um

e 
an

d 
pr

od
uc

tiv
ity

, J
an

ua
ry

 2
02

4
N

am
e 

of
 s

ur
gi

ca
l w

or
kf

or
ce

N
um

be
r o

f s
ur

gi
ca

l 
w

or
kf

or
ce

s
To

ta
l s

ur
ge

r-
ie

s 
pe

r y
ea

r
To

ta
l s

ur
ge

ri
es

 
pe

rf
or

m
ed

 P
er

 y
ea

r 
pe

r i
nd

iv
id

ua
l

To
ta

l s
ur

ge
ri

es
 p

er
-

fo
rm

ed
 p

er
 m

on
th

 
pe

r i
nd

iv
id

ua
l

To
ta

l s
ur

ge
ri

es
 p

er
-

fo
rm

ed
 p

er
 w

ee
k 

pe
r i

nd
iv

id
ua

l

To
ta

l s
ur

ge
ri

es
 

pe
rf

or
m

ed
 p

er
  

da
y 

pe
r i

nd
iv

id
ua

l

To
ta

l e
xp

ec
te

d 
su

rg
ic

al
 v

ol
um

e 
 

pe
r y

ea
r

Su
rg

ic
al

 
pr

od
uc

tiv
ity

Su
rg

eo
n 

/G
yn

./I
ES

O
*

83
0

18
7,

54
8

22
5.

96
14

18
.8

30
12

4.
34

54
12

0.
61

90
72

20
7,

50
0

52
.3

9%
An

es
th

et
ist

60
2

18
7,

54
8

31
1.

54
15

25
.9

61
79

5.
99

11
83

0.
85

35
38

15
0,

50
0

O
R 

N
ur

se
96

7
18

7,
54

8
19

3.
94

83
16

.1
62

36
3.

72
97

75
0.

53
13

65
24

1,
75

0
Al

l S
W

F
14

32
18

7,
54

8
13

0.
96

93
10

.9
14

11
2.

51
86

4
0.

35
88

2
35

8,
00

0
*A

ll 
SW

F:
 in

cl
ud

es
 o

nl
y 

Su
rg

eo
n 

/G
yn

./
IE

SO
 a

nd
 A

ne
st

he
tis

ts
, I

ES
O

* 
– 

In
te

gr
at

ed
 E

m
er

ge
nc

y 
Su

rg
ic

al
 O

ffi
ce

r



Page 10 of 13Gebregzi et al. BMC Health Services Research          (2025) 25:760 

Disparities in surgical workforce distribution and 
productivity
The findings of our study highlight significant inequities 
in the distribution of Ethiopia’s surgical workforce, with 
pronounced geographical disparities. Over 60% of the 
nation’s surgical workforce are concentrated in Addis 
Ababa, with Tikur Anbessa Specialized Hospital alone 
accounting for the highest proportion of specialized pro-
viders [30]. In stark contrast, emerging regions such as 
Gambella, Afar, Harari, and Sidama report fewer than 40 
surgical staff in total. These disparities align with existing 
evidence demonstrating persistent workforce imbalances 
despite national efforts to improve surgical capacity 
through strategic health sector reforms [16]. The surgi-
cal workforce to population ratio varies widely, rang-
ing from 1.13:100,000 in public specialized hospitals to 
10.8:100,000 in health center operation room blocks [16]. 
Such inequalities extend beyond workforce distribution, 
reflecting broader systemic gaps in healthcare infrastruc-
ture, resource allocation, and surgical outcomes [31]. 
Notably, the Gini index for specialist physicians (0.704) 
underscores severe inequity in workforce distribution, 
surpassing disparities observed among other healthcare 
cadres [31]. These imbalances pose a critical barrier to 
equitable healthcare access and optimal surgical out-
comes, necessitating strengthened monitoring mecha-
nisms and systemic efficiency improvements to ensure 
timely and safe surgical care nationwide [30, 32].

The underrepresentation of surgical workforce in rural 
and underserved regions remains a major impediment to 
achieving universal access to essential surgical services 
[33]. While Ethiopia has made efforts to train non-phy-
sician providers (Integrated Emergency Surgical Offi-
cers, or IESOs), additional cadres are required to bridge 
the surgical workforce deficit [34]. In line with previous 
studies., our findings emphasize the need for targeted 
recruitment and retention strategies, particularly in 
underserved regions, to achieve WHO-recommended 
surgical workforce density benchmarks [35]. 

Despite incremental increases in surgical workforce 
density, overall productivity remains suboptimal, with 
facilities performing an average of two surgeries per 
day and an annual productivity rate of 52.39%. General 
hospitals demonstrate marginally higher efficiency (3.5 

surgeries/day) compared to specialized hospitals (2.5 sur-
geries/day), suggesting potential operational inefficien-
cies in tertiary referral centers [30]. Contributing factors 
include high case cancellation rates (35.8%), delayed pro-
cedure initiations, and prolonged operating room turn-
over times [36]. Persistent challenges such as workforce 
shortages, equipment scarcity, and inadequate infrastruc-
ture further constrain surgical output, with specialist-
to-population ratios as low as 0.58 per 100,000 in some 
regions [37]. Compounding these issues are systemic 
barriers, including weak patient safety cultures, commu-
nication gaps, and sociopolitical instability, all of which 
hinder progress toward surgical system strengthening 
[37]. A comprehensive, multi-sectoral approach encom-
passing workforce expansion, infrastructure investment, 
and process optimization, is imperative to enhance surgi-
cal capacity and efficiency across all regions.

Infrastructure capacity and functional constraints
Although 80% of hospitals reported having adequate 
infrastructure in key domains—sterilization, laundry, 
OR tables, and blood bank services—the qualitative 
findings highlight a nuanced reality. Several facilities 
described deteriorating infrastructure, overcrowded 
OR spaces, and insufficient post anesthesia care 
(PACU) design. In some hospitals, staff reported, “The 
OR floor is cracked, the lighting is poor, and only one 
operation table is functional.” (Mizan Tepi Hospital). 
This indicates that while infrastructure may exist in 
form, functionality and maintenance are inconsistent.

The lack of basic PACU infrastructure and essen-
tial clinical resources, such as emergency equip-
ment, trained personnel, and standardized protocols, 
emerged as a consistent concern. Similar findings have 
been reported in assessments from Ethiopia and Gua-
temala, where critical shortages of equipment, medi-
cations, and skilled providers were observed [38, 39]. 
In this settings, only 17% of hospitals had end-tidal 
carbon dioxide detectors, while postoperative care and 
resuscitation equipment were lacking [38]. Likewise, in 
rural Southeast Nigeria, hospitals encountered chal-
lenges related to unstable electricity, inadequate water 
supply, and limited access to blood banking services 
[40]. 

Table 2  Functional operating tables’ productivity, January 2024
Level of Health 
Facilities

Number of 
Facilities

Number of 
OR Tables

Average OR 
Tables per 
Facility

Total Surger-
ies in 365 
Days

Total Surger-
ies in 10 Days

Average Surgeries 
per OR Table for 10 
Days,

Average 
Surgeries 
per OR Table 
per Day

Specialized hospital 16 174 11 156,654 4292 25 2.5
General hospital 8 24 3 30,894 846 35 3.5
Total 24 198 198 187,548 5138 60 6
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Quality and safety protocols: gaps in implementation
While all surveyed hospitals reported adherence to intra-
operative monitoring and anesthesia care standards, sig-
nificant gaps were observed in postoperative protocols, 
including ventilation, pain scoring, and patient handover 
mechanisms. Only 77% of facilities reported consistent 
use of such protocols, and many lacked standardized 
operating procedures (SOPs) and handoff tools. As a cli-
nician from Hawassa University noted, “There is no anes-
thetist assigned to PACU, and no protocols in place. We 
do what we can, but it’s not safe.” These findings highlight 
a critical implementation gap that undermines continu-
ity of care and compromises patient safety, particularly in 
high-volume and resource-constrained settings.

Similar gaps have been widely reported in the litera-
ture. Studies from Ethiopia and other LMICs have con-
sistently documented poor uptake of postoperative 
care protocols, limited use of the WHO Surgical Safety 
Checklist, and inconsistent application of handover and 
pain management practices [41–43]. Contributing factors 
include inadequate continuing medical education, insuf-
ficient access to essential equipment and medications, 
and the absence of institutionalized quality improvement 
frameworks [44]. Addressing these barriers through stan-
dardized protocol implementation, capacity-building, 
and integration of quality improvement tools is critical 
to improving perioperative outcomes in LMIC surgical 
systems.

Best practices and local innovations
Despite systemic limitations, several hospitals dem-
onstrated effective local innovations that enhanced 
surgical efficiency and patient outcomes. The adop-
tion of electronic medical records (EMRs) and dash-
boards was among the most frequently cited enablers. 
As reported by staff at Tirunesh Beijing Hospital, “We 
have integrated fully functional EMR in all service 
areas,” with similar accounts highlighting improved 
scheduling, data tracking, and performance monitor-
ing. These findings align with global evidence indicat-
ing that EMRs can improve patient safety, quality of 
care, and operational efficiency [45]. Although barriers 
such as limited training, technical support, and infra-
structure often hinder EMR implementation in low-
resource settings [46, 47], some Ethiopian hospitals 
have successfully adapted these systems to their con-
texts [36], illustrating the feasibility of digital health 
transformation in LMICs.

In addition, several hospitals implemented backlog 
reduction strategies, including weekend surgical cam-
paigns and extended OR hours, as observed at Yekatit 
12 Hospital. These efforts significantly reduced waiting 
times and increased surgical throughput—approaches 

consistent with literature advocating for improved 
evaluation workflows, punctual start times, and opti-
mized staffing to enhance OR utilization [36]. Lead-
ership and teamwork also played a central role, with 
facilities like St. Paul’s Hospital using daily perfor-
mance monitoring and interdisciplinary briefings to 
streamline operations. These practices reflect broader 
global findings that highlight leadership and collab-
orative care as critical enablers for quality improve-
ment in surgical systems reinforcing the importance 
of systems-based approaches in strengthening surgical 
capacity in resource-constrained settings [48]. 

Human resource challenges
Shortages of trained personnel, particularly in PACUs 
and anesthesia care, were widely reported across facili-
ties, with inconsistent staffing and frequent rotation 
undermining service continuity. As one nurse from 
Mizan Tepi Hospital stated, “One PACU nurse is expected 
to monitor two to three beds with no support.” In several 
hospitals, the absence of bachelor- or master-level anes-
thetists led to reliance on diploma-level providers with-
out adequate supervision or protocols, posing serious 
risks to patient safety.

These challenges are consistent with findings from 
other LMICs, where limited anesthesia workforce capac-
ity is linked to poor perioperative outcomes [49, 50]. 
Studies from Ethiopia and beyond highlight concerns 
over training quality, workforce retention, and lack of 
essential equipment [37, 51]. Addressing these issues 
requires scaling up training programs, enhancing super-
vision, and adopting context-specific strategies such as 
simulation-based learning to strengthen perioperative 
care in low-resource settings [50]. 

Implications for policy and practice
This study underscores the importance of region-
ally tailored health workforce planning, supported by 
infrastructure investments and the standardization of 
surgical protocols. Horizontal learning mechanisms—
such as regional hospital networks and knowledge-
sharing platforms—could facilitate the scaling up of 
proven innovations from high-performing hospitals. 
For instance, successful EMR implementations and 
surgical backlog campaigns could be adapted by facili-
ties with similar contexts.

Furthermore, policymakers must address the founda-
tional inequities in infrastructure and staffing between 
city centers and peripheral regions. Resource allocation 
should be data-driven and aligned with evidence-based 
benchmarks, including the Lancet Commission’s recom-
mendation of 5,000 surgical procedures per 100,000 pop-
ulation annually [52]. 
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Strengths and limitations
The strength of this study lies in its comprehensive scope 
and triangulated methodology, which included direct 
observation, document review, and structured inter-
views across all regions. The use of WHO-aligned tools 
enhances the comparability of findings across global 
studies. However, the use of convenience sampling may 
limit generalizability. In addition, qualitative responses 
may be influenced by social desirability bias or respon-
dent roles within their institutions.

Conclusion and recommendation
The assessment of hospitals across regions in Ethiopia 
revealed a range of best practices and strengths in deliv-
ery of safe surgery and anesthesia care. In Addis Ababa, 
advanced infrastructure like integrated EMR systems, 
and organized liaison services enabled effective coordina-
tion and patient care. Regions like Tigray and Gambella 
also demonstrated strong leadership commitment and 
team collaboration as best practice areas.

However, gaps persist in infrastructure and systems 
even at advanced centers in Addis Ababa. Prolonged 
turnover times between surgical cases, understaffed 
biomedical engineering teams, and variable adoption of 
EMR systems constrain potential. Moreover, the overall 
productivity surgical workforces were 52.39%.

In summary, while there are a number of positive 
deviations that can be expanded upon by similar hospi-
tals, access to safe and emergency surgery is limited by 
workforce, productivity, and underlying infrastructure 
deficiencies. Opportunities therefore center upon hospi-
tal networking to facilitate horizontal learning and share 
clinical and administrative best practices in order to ele-
vate standards across the country.
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