
R E S E A R C H Open Access

© The Author(s) 2025. Open Access  This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you 
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the 
licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or 
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit ​h​t​t​p​:​​​/​​/​c​r​e​a​t​i​​
v​e​c​​o​m​m​​o​n​​s​​.​o​​r​​g​/​​l​i​c​​e​n​s​​​e​s​​/​​b​y​​-​n​c​​-​​n​d​/​4​.​0​/.

Gebregzi et al. BMC Health Services Research          (2025) 25:468 
https://doi.org/10.1186/s12913-025-12602-2

BMC Health Services Research

*Correspondence:
Amare Hailekiros Gebregzi
amaretom22@gmail.com
1Health Workforce Improvement Program (USAID), Ethiopian Association 
of Anesthetists, Addis Ababa, Ethiopia

2Surgical Improvement Case Team, Health Service Quality Directorate, 
Ministry of Health, Addis Ababa, Ethiopia
3Jhpiego Ethiopia, Addis Ababa, Ethiopia
4Department of Anesthesia, College of Medicine and Health Sciences, 
Bahir Dar University, Bahir Dar, Ethiopia

Abstract
Background  The COVID-19 pandemic severely affected social welfare, the economy, and global health, making 
delivering even the essential health service impossible. Surgical and anesthetic care was one of the essential parts of 
the health system that the COVID-19 pandemic greatly affected. This study aimed to assess the impact of COVID-19 
on surgical care provision and the effectiveness of recovery measures in Ethiopia.

Methods  An analysis of trends in a subcategory of surgical procedures performed in the years before COVID-19 and 
after the COVID-19 pandemic, which was designated as phases 0, 1, and 3, was conducted for public hospitals in 
Ethiopia that provided surgical services for three consecutive years, from January 2019 to March 2021. There were 24 
general hospitals, 24 referral hospitals, and 91 primary hospitals. The indicators for assessing the impact of COVID-19 
on the surgical care continuum were surgical volume, delay for surgical admission, cesarean section rate, and surgical 
site infection rate. The national District Health Information System (DHIS-2) of the Ministry of Health of Ethiopia was 
used to retrieve selected surgical services performance indicators.

Results  Comparing the first COVID-19 pandemic year to the year prior to the pandemic, the mean surgical volume 
in primary hospitals grew while the surgical volume at referral hospitals decreased. The average reported rate 
of cesarean sections during the epidemic years was 23.7%. When compared to the pre-pandemic (phase 0), the 
pandemic year 2020 (phase 1), the mean caesarian section rate increased for referral, general, and primary hospitals. 
During the post-pandemic year, there is a clinically significant delay in surgical admission for referral, general and 
primary hospitals.

Conclusion and recommendation  Compared to the pre-pandemic period, COVID-19 significantly impacted 
the Ethiopian surgical care continuum, indicated by decreased surgical volume and increased surgical admission 
delays. To build a more resilient health system and meet community surgical service demand during public health 
emergencies, strengthening surgical service at primary health care units, such as primary hospitals and health centers 
with operation theatre blocks, should be prioritized.
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Background
The COVID-19 pandemic disrupted global health, social 
welfare, and the economy, resulting in the inability to 
provide essential health services. Surgical and anaesthe-
sia care was a significant health system component sub-
stantially disrupted by the COVID-19 pandemic due to 
prioritization and redistribution of staff and resources to 
provide care for patients with COVID-19 [1, 2].

The first documented COVID-19 case in Ethiopia 
was noted on March 13, 2020 [3, 4]. Federal Ministry of 
Health of Ethiopia has been issuing mandatory measures 
like social distancing, quarantining, covering coughs and 
sneezes, hand washing, and use of face masks widely in 
the country after WHO declared COVID-19 as a Public 
Health Emergency of International Concern (PHEIC) [3].

A considerable impact has been felt on basic surgical ser-
vices such as outpatient visits and emergency and elective 
procedures. In Ethiopia, elective procedures were greatly 
affected by the pandemic (24% emergency vs. 56.3% elective 
surgery reduction), according to a study conducted there. In 
Switzerland, emergency and elective surgery rates decreased 
by 39% and 43%, respectively [5, 6].

Another study on COVID-19’s effects was conducted 
in Addis Ababa, Ethiopia. It revealed that elective and 
emergency surgery volumes sustained adverse effects 
(reductions of 32% and 19%, respectively), sharply 
increasing the number of patients on the surgical wait-
ing list [7]. In the UK, a nationwide observational cohort 
study revealed a 33.6% reduction in the national volume 
of surgical activity [8].

A high-volume pelvic oncology hospital study reports 
the importance of surgical interventions for providing 
cancer patients with oncological care. This study found 
that the number of prostate biopsies decreased signifi-
cantly from 420 to 234 (a 44.3% reduction), and the num-
ber of radical orchidectomies decreased considerably 
from 18 to 11 (a 39% reduction) during the COVID-19 
pandemic [9]. A meta-analysis by Semagn et al. revealed 
a high global rate of postoperative mortality among 
COVID-19 patients of 20% and a postoperative ICU 
admission rate of 15% [10].

This study evaluated COVID-19’s impacts on surgical 
care delivery and the effectiveness of recovery measures 
in Ethiopia. Additionally, it was intended to determine 
whether there were any beneficial lessons to be learned 
from the perioperative changes in practice during the 
COVID-19 pandemic, including the potential impact of a 
decline in surgical site infection with improved infection 
prevention protocol implementation. While the pandem-
ic’s effects on healthcare systems have been widely doc-
umented globally, there is limited data on its impact in 
sub-Saharan Africa, particularly in Ethiopia, where surgi-
cal services are already constrained. This study addresses 
a critical research gap by providing context-specific 

insights into how global health crises disrupt the surgi-
cal care continuum in low-resource settings. The study 
will support evidence-based policymaking and resource 
allocation to improve surgical care delivery in similar set-
tings by filling this gap.

Methods
We conducted a national survey comparing surgical cases 
carried out before and during the COVID-19 pandemic 
at various levels of hospitals in Ethiopia after obtain-
ing institutional review board (IRB) approval, includ-
ing informed consent waivers by Saint. Paul Millennium 
Hospital Medical College, Institutional review board.

A total of 189 public hospitals–24 referral hospitals, 
74 general hospitals, and 91 primary hospitals were 
included. Purposive sampling techniques (based on 
high surgical volume) were used to select hospitals to 
be included in this study. The national District Health 
Information System (DHIS-2) of the Ministry of Health 
of Ethiopia was used to retrieve selected surgical services 
performance indicators for the evaluation period from 
January 2019 to December 2021 across all quarters. The 
surgical care performance of facilities was reviewed over 
three consecutive years, from January 2019 to December 
2021, to assess trends in selected surgical services per-
formed in the pre-COVID-19 year and after the COVID-
19 pandemic for two years.

The period from January 2019 to December 2019 was 
considered as the pre-pandemic year (phase 0). January 
2020 to December 2020 was considered as the pandemic 
year (phase 1). From January 2021 to December 2021, the 
post-pandemic year (phase 2) was considered.

The indicators for assessing the impact of COVID-19 
on the surgical care continuum were surgical volume, 
delay for surgical admission, cesarean section rate, and 
surgical site infection rate. Surgical volume was defined 
as the mean number of major surgical procedures per-
formed annually by health facilities included in the study. 
Delay for elective surgical admission was also defined as 
the mean number of days that patients who underwent 
major elective surgery during the reporting period waited 
for admission (i.e., the mean number of days between the 
dates each patient was added to the waiting list until their 
date of admission for surgery). Cesarean section rate was 
defined as the proportion of cesarean sections performed 
in a hospital to the total number of live births in a study 
area. The monthly performance of the indicators was 
reviewed for public hospitals with the following inclusion 
and exclusion criteria.

Inclusion criterion: All Public Hospitals providing 
surgical services reported surgical care data using the 
national DHIS-2 system.
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Exclusion criterion: On the National DHIS-2 system, 
public hospitals did not have complete monthly 
surgical care data.

Data analysis
Microsoft Excel 2017 was used to clean up the evalu-
ated data before exporting it to SPSS version 26 for data 
analysis. The pandemic year (phase 1) mean perfor-
mance for the surgical care metrics was compared with 
the pre-pandemic (phase 0) performance to evaluate the 
impact of COVID-19 on surgical services. On the other 
hand, the post-pandemic (phase 2) mean performance 
was contrasted with the pandemic year (phase 1) mean 
performance in evaluating the success of surgical service 
recovery efforts on surgical care services. The mean dif-
ference was computed with an independent student t-test 
to assess a difference in the mean performance of surgical 
services. A p-value < 0.05 was used to declare a statistical 
difference. Data normality was checked with a Q-Q plot. 
Moreover, charts were constructed by plotting monthly 
performance for the three years covering the pre-pan-
demic, pandemic, and post-pandemic periods to assess 
the performance change across the months.

Results
The trends of surgical volume during pre-pandemic, 
pandemic, and post-pandemic periods
During the pandemic (phase 1) in 2020, the mean surgi-
cal volume for referral hospitals decreased (mean differ-
ence=−419.58) with no statistically significant difference 
compared to the baseline date of the pre-pandemic 
(phase 0) year in 2019 (p-value > 0.05). There was no sta-
tistically significant increase in mean surgical volume 
in general hospitals. However, there was an increase 
(mean difference = 378.41) in primary hospital surgical 
volume comparing the pandemic to the pre-pandemic 
year (p-value < 0.05). Comparing the pandemic year to 
the post-pandemic year, an increase in surgical volume 
was observed in referral (mean difference = 3108.58), 
general (mean difference = 1243.75) and primary (mean 
difference = 310.75) hospitals (p-value < 0.05) (Table  1, 
Figs. 1, 2, 3).

Delay for surgical admission
There was no statistically significant difference between 
the pre-pandemic and pandemic year observed in delay 
for surgical admission in all three levels of hospitals 
(p-value > 0.05). Comparing the pandemic year to the 
post-pandemic year, there was a statistically significant 
decrease (mean difference=−24.97) in delay for surgi-
cal admission in general hospitals (p-value < 0.05). No 
statistically significant difference between the pandemic 
and the post-pandemic year was observed in delay for 
surgical admission in referral hospitals (p-value > 0.05). 

In primary hospitals, delay in surgical admission was 
increased (mean difference = 1.12) comparing the pan-
demic and post-pandemic period (p-value < 0.05) 
(Table 2, Figs. 4, 5, 6).

Caesarian section rate
The overall mean cesarean section rate reported in all 
pandemic years was 23.7%. The mean caesarian sec-
tion rate significantly increased in referral (mean dif-
ference = 2.12), general (mean difference = 2.70), and 
primary (mean difference = 1.79) hospitals during the 
pandemic year (2020) compared to pre-pandemic year 
(p-value < 0.05). A statistically significant increment in 
the mean cesarean section rate (mean difference = 2.02) 
was observed during the post-pandemic year compared 
to the pandemic year in referral hospitals (p-value < 0.05). 
In general and primary hospitals, no statistically signifi-
cant difference was observed in the mean cesarean sec-
tion rate in the post-pandemic year compared to the 
pandemic year (p-value > 0.05) (Table 3, Figs. 7, 8, 9).

Surgical site infection rate
According to the results of the study, there was a statisti-
cally significant decrease in mean surgical site infection 
rate (mean difference=−1.51) in referral hospitals during 
the post-pandemic year compared to the pandemic year 
(p < 0.05) (Table 4)

Discussion
Since the beginning of the outbreak in China in December 
2019 [11], the country has conducted several prepared-
ness and prevention methods to combat COVID-19 [12]. 
National Disaster Risk Management Council, led by the 
deputy prime minister’s office, enforced public health mea-
sures. The Public Health Emergency Management team at 
the federal and regional level in the multi-sectorial national 
task force has been established and played a crucial role in 
slowing the virus’s spread to rural areas [12]. The Ethiopian 
government adopted many public health measures to pre-
vent rising infection levels after the first confirmed case of 
COVID-19 in March 2020 [13].

Preventive efforts included a nationwide community 
awareness campaign, a nationwide need assessment of 
personal protective equipment, the establishment of a 
rapid response team, reorganization of the health ser-
vice to mitigate needs [6], and the formation of the Covid 
19 Advisory Council led by professional associations 
and USAID’s Health Workforce Improvement Program 
(HWIP). The National COVID-19 Advisory Commit-
tee’s role has been crucial, as it continuously reviews 
scientific evidence to revise and pass new preventive 
and therapeutic interventions. All schools were closed, 
and mass gatherings and movements of individuals were 
restricted. The key preventive measures the government 
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Fig. 3  Trend of surgical Volume in Primary Hospitals, 2019–2021 months

 

Fig. 2  Trend of surgical Volume in General Hospitals, 2019–2021 months

 

Fig. 1  Trend of surgical Volume in Referral Hospitals, 2019–2021 months
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has disseminated to the general public through various 
media outlets have been staying at home, wearing masks, 
hand-washing, and social distancing. Communication 
channels and messages were adjusted for local settings to 
operationalize COVID-19 control guidelines [14].

Surgical volumes at referral hospitals decreased, 
whereas the mean surgical volume in primary hospitals 
increased during the phase 1 pandemic year compared 
to the year before the pandemic (phase 0). This was 
also explained by the nationwide restriction movement, 
which led to a decline in surgical case referrals and a shift 
of patients to primary hospitals with large patient vol-
umes. Therefore, the population’s surgical service-seek-
ing behavior shifted towards primary health care units 
rather than tertiary health facilities. Prior government 
initiatives to increase the capacity of the primary health-
care system for surgery and the laboratory system, as well 
as efficient interventions by Ethiopia’s health extension 
experts to make door-to-door visits to connect surgical 
patients, helped to ease this burden. In contrast, there 
was widespread cancellation and postponement of sur-
gical cases to mobilize medical supplies and relieve the 
healthcare system load imposed by COVID-19. South 

Africa study supported by a report of the total number 
of general surgery operations decreased by 44% between 
2019 (n = 3 247) and 2020 (n = 1 810) (p < 0.001) [15].

The Ethiopian government launched a “Directive issued 
for the Prevention and Control of the COVID-19 Pan-
demic” No. 30/2020” and the “ComBAT campaign” and 
a statewide community mobilization, testing, and pre-
vention program during the midterm of the phase 1 year 
(2020), to slow the spread of the pandemic through active 
public engagement [16, 17]. The directive and campaign 
served as a national public awareness platform and con-
ducted extensive COVID-19 testing. This directive allows 
increased COVID-19 testing and the identification of pos-
itive surgical patients, preventing further contamination 
of the surgical workforce and operating room facilities.

This study found an increase in mean surgical volume 
between the phase 2 year (2021) and the First phase 
1 year (2020) for referral, general, and primary hospi-
tals. Prior interventions and preparations explained this 
before the pandemic, which improved the utilization of 
primary hospitals for surgical services as part of build-
ing a strong primary healthcare system. In line with this 
finding, a study conducted in two referral hospitals in 

Table 2  Delay for surgical admission during pre-pandemic (phase 0), pandemic (phase 1) and post-pandemic (phase 2) periods
Indicator Health 

Facility
Phase 0 versus Phase 1 Diff3erence p-value Phase 1 versus Phase 2 Difference p-value
Phase 0
Mean (± SD)

Phase 1
Mean (± SD)

Phase 1
Mean (± SD)

Phase 2
Mean (± SD)

Delay for 
elective 
surgical 
admission

Referral 20.89 (± 7.71) 28.20 (± 13.45) 7.31 0.117 28.20 (± 13.45) 28.81 (± 13.57) 0.61 0.912
General 20.74 (± 11.68) 37.19 (± 33.57) 16.45 0.123 37.19 (± 33.57) 12.22 (± 2.19) −24.97 0.017
Primary 1.75 (± 1.66) 2.64 (± 1.50) 0.89 0.186 2.64 (± 1.50) 3.76 (± 0.87) 1.12 0.036

SD Standard deviation

Fig. 4  Trend of Delay for elective surgical admission, referral Hospitals, 2019–2021 months

 



Page 7 of 11Gebregzi et al. BMC Health Services Research          (2025) 25:468 

Ethiopia during the COVID-19 pandemic found a reduc-
tion in surgical case volume during and after the lock-
down [17].

Compared to the pandemic year, statistically and clini-
cally significant delays in surgical admission in referral, 
general, and primary hospitals have been seen during 

Table 3  Caesarean section rate during pre-pandemic (phase 0), pandemic (phase 1) and post-pandemic (phase 2) periods
Indicator Health Facility Phase 0 versus Phase 1 Diff3erence p-value Phase 1 versus Phase 2 Difference p-value

Phase 0
Mean (± SD)

Phase 1
Mean (± SD)

Phase 1
Mean (± SD)

Phase 2
Mean (± SD)

Caesarean section rate Referral 29.54 (± 1.73) 31.66 (± 1.68) 2.12 0.011 31.66 (± 1.68) 33.68 (± 1.22) 2.02 0.003
General 21.77 (± 0.08) 24.47 (± 1.41) 2.70 < 0.001 24.47 (± 1.41) 24.70 (± 0.99) 0.23 0.644
Primary 12.57 (± 1.16) 14.36 (± 1.07) 1.79 0.004 14.36 (± 1.07) 14.60 (± 1.09) 0.24 0.591

SD Standard deviation

Fig. 6  Trend of Delay for elective surgical admission, primary hospitals, 2019–2021 months

 

Fig. 5  Trend of Delay for elective surgical admission, General hospitals, 2019–2021 months
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the post-pandemic year. The clinically significant delay of 
surgical admission in all types of hospitals is associated 
with launching the National Guideline for Integration of 
COVID-19 and Essential Health care services. Standard-
ized approaches will assist in effectively and efficiently 
providing essential health services during this pandemic 
to address health service needs for diseases other than 
Covid 19. The guideline strongly recommends that all 
patients needing surgery be tested for SARS Corona II 
virus [18].

Although there was a shift of surgical service from 
referral hospitals, there was a decreased delay in the 

surgical admission rate in primary and general hospitals 
in the post-pandemic year in this study. This finding was 
directly related to guidelines recommendations to con-
tinue the service with 50 − 70% capacity due to a shortage 
of supply and decreased number of surgical beds after 
instituting appropriate distance between beds and also 
due to allocation of surgical beds for priority COVID-19 
case management. It can also be concluded as a “mixed 
blessing” related to the high rate of asymptomatic cases 
and predominantly practiced COVID-19 testing in refer-
ral hospitals, resulting in case cancellation and postpone-
ment [19]. Considering the backlog of patients requiring 

Fig. 8  Trend of CS rate, General hospitals, and 2019–2021 months

 

Fig. 7  Trends of CS rate, referral hospitals, 2019–2021 months
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surgical intervention, prolonging appointments for a rea-
sonable time depends on the patient’s condition. General 
and primary hospitals played a major role in responding 
to the demand for surgical services in the community. 
Health facilities are also advised to revise their list and 
prioritize patients based on their case proportions and 
risk of malignant transformation. And this was trans-
parently communicated to the community and regional 
health bureaus [20].

The mean caesarian section rate was significantly 
higher in the pandemic year than in the pre-pandemic 
year in all types of hospitals. This finding was in line 
with a study done in Iran [21].The possible reason might 
be that healthcare providers perceived that opting for a 
cesarean section might be associated with decreased 
waiting time in the hospital, reducing viral transmission 
during the pandemic wave [22].

This study has found dramatically and substantially 
reduced SSI rates in referral hospitals. One of the study’s 
limitations was its inability to determine if the stringent 
infection control measures put in place due to COVID-
19 had any direct or indirect effects on the rate of SSI. 
However, a single-center observational cohort study 
in Riyadh hypothesized that stricter infection control 

measures were implemented during the COVID-19 pan-
demic to reduce the likelihood of transmission. Strict 
hand hygiene regulations, as well as contact and droplet 
isolation, were applied. The surgical site infection rate 
decreased due to the above actions and restrictions on 
visitors in the surgical wards [23].

Strengths and limitations of the study
This study used data retrieved from DHIS-2, which 
was not directly collected in real-time. By establishing 
inclusion and exclusion criteria, data quality has been 
enhanced. Health facilities without complete monthly 
surgical care data are excluded. The study’s dates did not 
align with the country’s COVID-19 epidemic waves. This 
was done to maintain control over confounding variables 
resulting from variations in surgical indicators caused by 
the erratic pre-COVID-19, the first and second year of 
the COVID-19 pandemic wave. The analysis and discus-
sion of surgical care data over three years allowed for the 
inclusion of an adequate number of patients in the study. 
Future qualitative investigations on strategic initiatives, 
their implementation perspectives, and outcomes at the 
level of health facilities are recommended.

Table 4  Surgical site infection rate during pre-pandemic (phase 0), pandemic (phase 1) and post-pandemic (phase 2) periods
Indicator Health Facility Phase 0 versus Phase 1 Diff3erence p-value Phase 1 versus Phase 2 Difference p-value

Phase 0
Mean (± SD)

Phase 1
Mean (± SD)

Phase 1
Mean (± SD)

Phase 2
Mean (± SD)

Surgical site infection Referral 8.77 (± 15.19) 3.09 (± 2.17) −5.68 0.213 3.09 (± 2.17) 1.51 (± 0.42) −1.57 0.02
General 10.59 (± 5.13) 2.08 (± 1.31) −8.51 0.112 2.08 (± 1.31) 3.59 (± 0.29) 1.51 0.49
Primary 3.42 (± 6.85) 1.76 (± 1.91) −1.67 0.426 1.76 (± 1.91) 1.55 (± 0.52) −0.21 0.86

SD Standard Deviation

Fig. 9  Trend of CS rate, primary hospitals, and 2019–2021 months
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Conclusion and recommendation
Compared to the pre-pandemic period, COVID-19 sig-
nificantly impacted the Ethiopian surgical care con-
tinuum, indicated by decreased surgical volume and 
increased surgical admission delays. Additionally, cesar-
ean section rate was increased during the pandemic. 
However, during the pandemic, there was a decrease in 
the rate of surgical site infarction. After the pandemic, 
surgical volume was observed to have increased com-
pared to the previous year.

According to this national survey, surgical services 
should be cascaded to primary healthcare facilities, 
including primary hospitals and health centers with sur-
gical services. The COVID-19 pandemic was successfully 
managed while preserving surgical and anesthetic ser-
vices attributable to the health service recovery measures 
taken during the outbreak, such as the early inclusion 
of COVID-19 case management in the essential service 
package.

To build a more resilient health system and meet com-
munity surgical service demand during public health 
emergencies, strengthening surgical service at primary 
health care units, such as primary hospitals and health 
centers with operation theatre blocks, should be given 
the utmost priority.
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