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Abstract

Objective: This study aimed at highlighting the extent to which Uganda and the Eastern DR Congo are
ready for safe surgical care provision during the double burden of Ebola and COVID-19.

Methods: An online cross-sectional study was conducted in selected National, Regional Referral and
General Hospital facilities of Uganda and in the Eastern part of D.R. Congo from 1I°" August 2020 to 30
October 2020. Data was analysed using Stata version 14.2.

Results: A participation rate of 37.5% for both countries (72/192). The mean bed capacity of participating
health facilities (HF) was 184 in Eastern DR. Congo and 274 in Uganda with an average surgical ward
bed capacity of 22.3% (41/184) of the beds in the DR. Congo and 20.4% (56/274) in Uganda. The mean
number of operating rooms was 2 and 3 in Eastern DR. Congo and Uganda respectively. Nine hospitals
(12.5%) reported being able to test for Ebola and 25 (34.7%) being able to test for COVID-19. Only 7
(9.7%) hospitals reported having a specific operating room for suspect or confirmed cases of Ebola or
COVID-19. Provision of appropriate Personal Protection Equipment to personnel were reported to be
available in 60 (83.3%) hospitals. The mean of readiness score for provision of surgical care was 7.8/16
(SD: 2.3) or 60% in both countries with no statistical significance in multiple linear regression analysis
(p>0.05).

Conclusion:

The majority of participating hospitals in both countries had a low level of readiness to provide safe
surgical care due to lack of supplies to limit the exposure of Healthcare workers (HCW) to Ebola and
Covid-19 viral infections, and poor funding. Governments and non-governmental organizations should
work together to enhance health facility supplies and readiness for safe surgical provision in resource-

limited settings.

Key-words: Double burden, Ebola, COVID-19, surgical care readiness, Uganda, Eastern DR. Congo
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Introduction

As the COVID-19 continues to evolve and spread worldwide, health facilities are intensifying
measures for protecting patients and health workers from this highly infectious disease [1]. The
incubation period of the COVID-19 varies from 2 to 14 days [2]. Infected patients, both
asymptomatic and symptomatic, can transmit the disease to a non-infected person and this
accounts for the significant ongoing community transmission [2]. The spread of the COVID-19
virus in health facilities is largely from patients and healthcare providers with mild or nonspecific
respiratory syndromes, or asymptomatic, leading to a cluster of nosocomial infections [3]. With a
total of 148,999,876 cases confirmed worldwide (3,290,637 confirmed in Africa) as of 28 April
2021, COVID-19 compounded an already complicated situation in the Eastern Democratic
Republic of Congo (DRC), with both armed conflict and the highly contagious Ebola virus disease
(EVD) outbreak (from August 1, 2018 to of June 21, 2020 in the Kivu). A total of 3,317 confirmed
cases and a death toll of 2,287 patients including healthcare workers (HCWs) and two fatalities
registered in the neighboring Uganda was reported [4,5]. The 11" EVD outbreak was declared in
the Equator Province in the western DRC last year registering 130 cases including 55 deaths [6].
On 7" February 2021, the 12" EVD outbreak has been declared in Butembo in the eastern DRC
by the DRC Ministry of Health with 12 confirmed cases including 2 health care workers and has
claimed so far 6 lives as of 28" April 2021 [6].

Several facility-based measures have been put in place to mitigate the spread of COVID-19 and
Ebola and their impact on the health systems. The measures include the use of personal protective
equipment (PPE) when handling patients, testing, isolation and treatment of symptomatic patients,
and contact tracing, in addition to quarantine of the suspected cases [1,7]. However, since not all
patients in need of surgery are being routinely tested for COVID-19 or EVD and asymptomatic
patients could spread both diseases to the non-infected staff in the surgical operating rooms, it was
suggested that all surgical patients should be considered as possibly positive in order to limit the
contamination of healthcare workers [8]. Following the declaration of the COVID-19 pandemic in
March 2020, elective surgeries were cancelled in most countries and several additional measures
such as use of PPE, psychological support to all surgical teams, COVID-19 test for all patients
who need an emergency surgery and others have been proposed to limit the risk of contamination

among surgical patients and staff [9,10].
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It is worth noting that during the West African Ebola outbreak in 2014, one of the measures put in
place was that, for surgery to be done, the caregiving team was requested to undertake a
documented utility risk analysis, which included not only the perspective of the patient, but also
the surrounding surgical team [11]. A similar practice would be beneficial even in the current
situation especially where there is a double threat from Ebola and COVID-19. Shortages of PPEs
and operating rooms have changed the way surgical diseases are managed during the COVID-19
[12], with the American College of Surgeons proposing a triage algorithm with the purpose of
preserving staff, PPE, and patient care supplies; ensuring staff and patient safety; and expanding
available hospital capacity during the COVID-19 pandemic [8,13-14].

In Africa, the College of Surgeons of East, Central and Southern Africa (COSECSA) proposed a
checklist for surgical readiness during the COVID-19 period that includes factors such as isolation
of confirmed COVID-19 patients, use and application of PPE, hand hygiene, limitation of
movement through the hospital and wearing of surgical masks for all confirmed cases when being
transported through hospital space or in rooms [14]. Similar measures have been applied by
surgical teams in different countries with varying success [15] as was also indicated during the
Ebola outbreak in Western Africa [11]. However, despite these measures, health workers are
reportedly being infected by the virus while providing health care during this pandemic. In China,
more than 3300 health care workers have been infected with SARS-CoV-2 with notified 23 deaths,
while in Italy 20% of responding health care workers have been infected as they cared for COVID-
19 patients [16-18]. In Spain, 37 deaths have been reported among 35,000 health care workers
(HCW) infected by COVID-19 [19]. African countries are registering deaths among confirmed
COVID-19 healthcare workers. As of 14" March 2021, a total of 104,103 HCWs had been
confirmed COVID-19 positive in Africa with 1,903 in Uganda and 256 in DR Congo (Verde et
al., 2021) [6].

Worldwide, surgical care delivery to the general population has been affected by the staggering
increase in the demand for medical supplies, reduced in-person medical visits, and shortages of
medical protective gear [20] which has led to the delay in surgical care and follow-up of surgical
patients in China, Germany and in Dubai [21].

In Africa, preparedness is challenged by the general weakness of health structures such as poor
quality of healthcare, shortage of human resources, lack of equipment and facilities and vulnerable

supply chains [22]. While most governments across Africa already rely heavily on assistance from
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donors in the health area, the fragmented and insufficient responses have led to the creation of
national public health institutes that have obliged these countries to look for ways to collaborate
and work together to fight this weakness of health structures [22].

Furthermore, the COVID-19 pandemic has come at a time when low- and middle-income countries
are already facing a critical shortage of human resources for health and more especially the surgical
care human resources (Surgeons, anesthesiologists, theatre nurses) at 0.7 providers per 100, 000
population [23]. This could have an impact on access to surgical care given that 4.8 billion people
worldwide do not have access to surgery, with the greater strain being experienced in low- and
middle-income countries [24-25]. To be able to respond appropriately to the situation and to avoid
the negative impact on provision of surgical care, there is need to know the reality on the ground
in terms of facilities, the necessary equipment and supplies, and the strengths and weaknesses in
terms of availability of suitably qualified human resource for health for surgical care.
Nevertheless, the extent to which the African countries, particularly Uganda and the DRC, are
prepared to face the Ebola and COVID-19 burden to provision of safe surgical care is not known

and hence the need to undertake this study.
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Methods
Study design and setting

This was an online cross-sectional study conducted in selected National, Regional Referral and
General Hospital facilities of Uganda and in the Tertiary health facilities and General hospitals of
the Eastern part of DRC where surgeries are being done during the double burden of Ebola
outbreaks and COVID-19 viral infection pandemic. These two countries were chosen as they have
recently been affected by Ebola and the ongoing COVID-19 pandemic. Currently the Eastern DRC
is affected by both Ebola and COVID-19 and Uganda is facing COVID-19 and had Ebola
outbreaks in 2000, 2014, 2017 and 2018; and remains on alert given the outbreak in the Eastern
DRC. With the experience of viral disease outbreaks, it would be assumed that the countries could
have been prepared.

Study participants and recruitment

This study involved medical doctors and surgeons working in the selected health facilities and
consented to participate in the study and responded to the questionnaire. The participants doctors
(medical director or head of surgical department) were contacted by call phone in personal of the
behalf of the hospital and were encouraged to participate on the study.

Data collection and instrument

The study was conducted for a period of three months from 1°* August 2020 to 30 October 2020
and the participants were asked and always encouraged to respond to an online structured
questionnaire, pre-validated by two independent hospitals and piloted in Uganda and in Eastern
DRC whose responses were not included in this study.

Judgement sampling technique was used to identify the hospitals and the participants per selected
hospital in both countries based on the fact that both countries have experienced multiple outbreaks
Ebola and share the borders. Data collection in each country was coordinated by one trained
researcher who was in charge of identifying and distributing the online structured questionnaire
via e-mail and/or WhatsApp to the heads of surgical departments of the selected hospitals in the
study setting. A total of 192 hospitals were selected out of which 158 were in Uganda and 34
hospitals in Eastern DRC.

After reading the preamble part of the questionnaire and consenting to participate, participants
were automatically directed to fill in an online questionnaire which was then automatically sent to

the principal investigator.
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The questionnaire was composed of 23 items developed based on the elements from the study on
COVID-19 preparedness [14] and focused on several key concepts. Section A had six questions
related to characteristics of the health facility (country, name of hospital, hospital sector, hospital
bed capacity, surgical bed capacity and number of active operating rooms). Section B had sixteen
questions related to the readiness and Section C had one question related to the influencing factor
to provision of surgical care during the double burden Ebola and COVID-19 era (Table 1).

In section B each of the 16 readiness-related questions contained 2 options “Yes” and “No” and a
score of one point was given for answer (Yes), and zero point was awarded for answer (No). The
total score in this section ranged from O to 16, with the higher score indicating a higher level of

readiness among participant hospitals.

Data processing and analysis

The raw data was cleaned and entered into Microsoft Excel and exported into STATA version 14.2
used for statistical analysis (StataCorp, College Station, Texas, USA).

The categorical data (characteristics of the health facility) are described by frequencies and figure.
The sixteen questions on readiness were compared by country (Uganda and DRC) using the Chi-
square statistics and presented with their frequencies and percentages.

The analysis of variance (ANOVA) and simple linear regression were used to study the association
between readiness score (outcome) and independent variables (country, sector and having resource
shortages) and presented with f-value, t-value at a 95% confidence interval with significant
variables (p<0.05). Furthermore, readiness score was subjected to multiple logistic regression and
presented with their coefficients and t-value at a 95% confidence interval with significant variables

(p<0.05).

Ethical consideration

Ethical clearance for the survey was obtained from the Institutional Research Ethical Committee
of Kampala International University (KIU-REC-023/202019) in Uganda and the Comite d’Ethique
du Nord Kivu (004/TEN/CENK/2020) in the Democratic Republic of Congo. Permission to access
health facilities was obtained from all relevant local health authorities. The participation in this
survey was voluntary. Participants were allowed to withdraw from the study at any time by not
submitting their form online or sending an email to the PI and there was no penalty for withdrawing

from the study. The participants’ identities remained concealed as the form did not require any
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identification. Names were not required from the participants. Informed consent was obtained from
all the participants in the current study. All methods were carried out in accordance with relevant

guidelines and regulations.
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Result

Out of 192 preselected hospitals in Uganda (158) and Eastern DRC (34), 72 hospitals responded
to the questionnaire during data collection period with a response rate of 37.5% for both countries.
From the 72 hospitals, 47 (65.3%) were from Uganda and 25 (34.7%) from Eastern DRC. The
mean bed capacity health facility (HF) was 184 (min: 60 and max: 500) in Eastern DRC and 274
(min: 80 and max: 1000) in Uganda. The average of bed capacity on surgical ward (SW)
represented 22.3% (41/184) of the beds in the DRC and 20.4% (56/274) in Uganda. The mean
operating rooms was 2 (Standard deviation of 1.7, minimum of 1 and Maximum of 9) and 3
(Standard deviation of 1.6, minimum of 1 and Maximum of 10) in Eastern DRC and Uganda

respectively (Figure 1).
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Figure 1. Average of hospital bed capacity, surgical ward bed capacity and operating rooms

per responding hospital
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Readiness and Influencing factors

Out of 72 respondent hospitals, 9 (12.5%) reported being able to test for Ebola and 25 (34.7%)
being able to test for COVID-19. Only 7 (9.7%) hospitals reported to have an operating room
specific for suspect or confirmed cases of Ebola or COVID-19. Team response for Ebola and
COVID-19 were reported to be present for 61 (84.7%) hospitals and provision of appropriate PPEs
to personnel were reported to be available for 60 (83.3%) hospitals. Overall, the rate of correct

answer on readiness reported by the hospitals ranged from 9.7 to 84.7% (Table 1).



191  Table 1. Elements related to hospital readiness and influencing factor to provision surgical care during the double burden
192  Ebola and COVID-19
Eastern  Uganda
Total (%) DRC (%) (%)

Variable group Elements related to readiness and Influencing factor (Total size:72) n=72 n=25 n=47

Readiness Hospital able to test for Ebola (Yes) 9 (12.5) 5(20.0) 4 (8.5)
Hospital able to test for COVID-19 (Yes) 25 (34.7) 5(20.0) 20 42.6)
Postponing elective surgeries during outbreaks period (Yes) 10 (13.9) 5(20.0) 5 (10.6)
Having one operating room specific for suspect or confirmed cases (Yes) 709.7) 1(4.0) 6 (12.8)
Training of staff on appropriate donning and doffing of PPE (Yes) 40 (55.6) 9 (36.0) 31 (66.0)
Having teams specifically for Ebola and COVID-19 response (Yes) 61 (84.7) 21 (84.0) 40 (85.1)
Having protocols specifically for Ebola and COVID-19 response (Yes) 56 (77.8) 20(80.0) 36 (76.6)
Use of COVID checklist for suspected/known patients undergoing surgery (Yes) 46 (63.9) 17 (68.0) 29 (61.7)
Avoid involving students/Residents in patient care of infected patients (Yes) 14 (19.4) 5(20.0) 9 (19.1)
Reduction of the staff number required in the hospital to preserve human resource (Yes) 24 (33.3) 7 (28.0) 17 (36.2)
Providing appropriate PPEs to personnel (Yes) 60 (83.3) 25(100.0) 35 (74.5)
Having containers (disposable bag) for any used PPE (Yes) 54 (75.0) 12 (48.0) 42 (89.4)
Disinfection of all hard surface areas regularly with 0.5% chlorine or 70% alcohol (Yes) 30 (41.7) 16 (64.0) 14 (29.8)
Provide psychological support to staff during this time of crisis (Yes) 29 (40.3) 2 (8.0) 27 (57.4)
Similarity or increase on HCW’s remuneration (Yes) 52 (72.2) 17 (68.0) 35 (74.5)
Timely remuneration of HCW’s (Yes) 46 (63.9) 14 (56.0) 32 (68.1)

Influencing Factor  Resource shortages during the double burden Ebola and COVID-19 (Yes) 63 (87.5) 18 (72.0) 45(95.7)
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HCW?’s: Healthcare workers
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Simple linear and multiple linear regression analyses of readiness score

As shown in Table 2, the mean of readiness score to provision surgical care during the double
burden of Ebola and COVID-19 in Uganda and Eastern DRC was 7.8 (SD: 2.3) suggesting an
overall of 60% rate on readiness. Multiple linear regression analysis showed that there is no
statistical significance of readiness score across country, sectors and resource shortages (p>0.05)

(Table 3).

Table 2. Simple linear regression of readiness score to provision surgical care by country,
hospital’s sector and influencing factor

Variable Frequency (%) Mean (SD) t/F P-Value
Country 2.54 0.115
Eastern DRC 25 (34.7) 7.2(2.3)
Uganda 47 (65.3) 8.1(2.2)
Hospital’s sector 0.9 0.345
Private 27 (37.5) 8.1(2.2)
Public 45 (62.5) 7.6 (2.3)
Resource shortages 0.47 0.497
No 9 (12.5) 7.3 (2.0)
Yes 63 (87.5) 7.9 (2.3)
Total 72 (100.0) 7.8 (2.3)

SD: Standard deviation

Table 3. Multiple linear regression of country, hospital’s sector and influencing factor
associated with readiness score to provision surgical care

Variable Coefficient t 95% CI P-Value
Country

DRC

Uganda 0.8 1.23 (-0.47 - 1.99) 0.223

Hospital’s Sector

Private

Public -0.4 -0.67 (-1.52-0.76) 0.505
Resource shortages

No

Yes 0.2 0.24 (-1.52-1.95) 0.807
CI: Confident Interval
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Discussion

The availability of human resources, drugs, equipment and basic infrastructural amenities is crucial
for providing quality services that meet minimum standards [26]. In high- and middle-income
countries, suitable facilities and equipment, human resources, and infrastructure are available even
in the district hospitals [27]. The situation is quite different in low-income countries, especially in
Africa. For a health facility to be considered ready, it has to: (a) develop a clear plan for providing
essential operations during the pandemic; (b) develop strategies to decrease exposure of health
care staff and (c) develop capacity to conserve PPE and consumables [14].

Across the two countries, the hospitals that reported to be offering surgical services did not have
all of the elements of readiness for offering the safe surgical care during the double burden of
Ebola and COVID-19 viral infections. This study reported that 60% of hospitals were ready to
provide surgical care during the Ebola and COVID-19 era at the time of data collection period. In
Uganda, the mean of readiness was higher than in Eastern DRC, though not statistically significant.
This result is similar to findings in a study done by Spiegel et al [28] on surgical availability and
readiness in 8 African countries in which Uganda was reported to have a higher readiness score
for basic surgery compared to other countries. In our study, the average bed capacity varied across
the two countries. Hospitals in Uganda reported having a lower average of bed capacity on surgical
ward than those in the Eastern DRC. However studies assessing public hospital surgical capacity
in the DRC [29] and Uganda [30] have shown the average number of hospital beds to be 150 (2.5
operating rooms) and 257.1(2.63 operating rooms) respectively. With such an average of operating
rooms available in the participating hospitals in both countries, the study found that 90.3% of
hospitals reported not having a separate theatre room specific for suspect or confirmed cases of
Ebola and COVID-19. This increases the potential risk for infectious disease dissemination among
patients and HCWs, and is compounded by the lack of testing for Ebola and COVID-19 in most
respondent hospitals. However, it has been proposed for each hospital providing surgical care to
have a separate operating room specific for confirmed or suspected COVID-19 [14] or Ebola cases
[31].

According to the International Monetary Fund (IMF), LIC’s reported financial shortage in most of
the hospitals [32] and this survey has found that both countries, Uganda and Eastern DRC hospitals
are facing financial shortages to provision of safe surgery. However, teams, protocols and

appropriate PPE’s to HCWs were reported to be available in most hospitals of Uganda and Eastern
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DRC. This can be due the fact that both countries have participated in infectious disease control
related campaigns in response to repeated outbreaks of Ebola and Marburg Outbreaks [33].
However, the level of training of staff on appropriate donning and doffing of PPE was found to be
inadequate in both countries despite the recommendation that guidance and training should be
provided immediately to HCWs so as to make the best use of their technical and clinical skills

[14,34].

Our study found a lack in provision of psychological support to staff during Ebola and COVID-19
in Eastern DRC and Uganda yet it was reported that HCWs during periods of outbreaks need
psychological support as they have been reported to have significant anxieties while providing
care outside of their normal scope of practice or working beyond their area of competence [35]
and this anxiety must be acknowledged and managed to allow them to have reassurance that the

system will protect them and support them and their family.

Study limitations

Participation of all pre-selected hospitals in Uganda and Eastern DRC was not possible despite
the effort made to get responses from the participants to whom we sent the link, thus the findings
from this survey will not be generalized for all the hospitals. This study is not to illustrate the
effectiveness or ineffectiveness of management of hospitals.

It could be more useful to carry out a qualitative research in the selected hospitals to have in-depth
insights of what is ongoing in the hospitals but due to restrictions measures to move during data
collection period, it was not possible and we converted questions to an online form to allow the

researchers to have an idea of surgical readiness of hospitals in Uganda and Eastern DRC.

Conclusion

This study was highlighting the level of readiness of hospitals to provision of surgical care during
the double burden of Ebola and COVID-19 in Eastern DRC and Uganda. The findings suggest
lack of readiness among hospitals in both countries in terms of supplies to limit the exposure of
HCWs, remuneration and support of the HCWs, and in terms of financing. There is urgent need
for intervention by the concerned governments and non-governmental organizations to work

together in improving health facility supplies and funding to enhance the readiness for safe surgical
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provision in the two countries. The readiness process must be constantly monitored, the surgical

societies should champion the advocacy for adequate supplies and better remuneration of HCWs.
List of abbreviations
CENK: Comite d’Ethique du Nord Kivu

COSECSA: College of Surgeons of East, Central and Southern Africa

DRC: Democratic Republic of Congo

EVD: Ebola virus disease
HCW: Health Care Workers

IMF: International Monetary Fund

IREC: Institutional Research Ethical Committee
KIU: Kampala International University

LIC: Low Income Country

PPE: personal protective equipment

Data availability

The data used to obtain the findings is available from the corresponding author FKS and the author
YM on a reasonable request.

Ethical approval and consent to participate

Ethical clearance for the survey was obtained from the Institutional Research Ethical Committee
of Kampala International University in Uganda (KIU-IREC-023/202019) and the Comite
d’Ethique du Nord Kivu (004/TEN/CENK/2020). Informed consent was obtained from all the
participants in the current study. All methods were carried out in accordance with relevant

guidelines and regulations.

Consent for publication
Informed consent was obtained from all the participants in the current study.
Competing interest

Authors declare no competing interest.



296
297
298
299
300
301
302
303
304
305
306
307
308
309

310

311

312

313

314

315

316

317

318

319

320

321

Author’s contributions

FKS was the principal investigator, conceived and designed the survey, supervised data collection
and critically reviewed the manuscript. YM analyzed data; RS, FNBP and SBM reviewed the
manuscript development, revised the data tool and revised the methodology. AAOL, FO, MK,
MMV, BMV, MMM, FDS, JS and JOF participated in data collection; BJS and PK critically
reviewed the manuscript. All authors read and approved the final manuscript.
Acknowledgement

Authors thank doctors from Eastern DRC and Uganda who participated in the survey and research
assistants who cared of this survey during data collection.

Funding

Not applicable



322

323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352

References

1.

Koven, S. (2020). Engla, Journal - 2010 - New engla nd journal. New England Journal of
Medicine, 1-2. https://doi.org/DOI: 10.1056/NEJMp2009027

Wee, L. E., Conceicao;, E. P., Sim, X. Y. J., Aung, M. K., Tan;, K. Y., Wong, H. M.,
Wijaya, L., Tan, B. H., Ling, M. L., & Venkatachalam, I. (2020). Minimising intra-hospital
transmission of COVID-19: the role of social distancing. Journal of Hospital Infection.
https://doi.org/10.1016/j.jhin.2020.04.016

M., K. (2020). Coronavirus Disease 2019 (COVID-19): Protecting Hospitals From the
Invisible. Annals of Internal Medicine, 2019(March), 19-21. https://doi.org/10.7326/M20-
0751 LK

Ebola virus disease in the Democratic Republic of Congo: External situation report 98.
2020 June 24 [assessed on 2021 February O0I]. Available from:
https://www.who.int/publications/i/item/10665-332654

Sikakulya, F. katembo, Mulisya, O., Munyambalu, D. K., & Bunduki, G. K. (2020). Ebola

in the Eastern Democratic Republic of Congo: One Health approach to infectious disease
control. One Health, 9(November 2019), 100117.
https://doi.org/10.1016/j.0nehlt.2019.100117

Verde, C., Faso, B., Leone, S., & Republic, C. A. (2021). Weekly bulletin on outbreaks.
March, 8-14.

World Health Organization, -. (2019). Coronavirus Disease ( Covid-19 ) Outbreak : Rights
, Roles and Responsibilities of Health Workers , Including Key Considerations for
Occupational Safety. World Health Organization (WHO), December, 1-3.

De Simone, B., Chouillard, E., Di Saverio, S., Pagani, L., Sartelli, M., Biffl, W. L.,
Coccolini, F., Pieri, A., Khan, M., Borzellino, G., Campanile, F. C., Ansaloni, L., &
Catena, F. (2020). Emergency surgery during the COVID-19 pandemic: what you need to
know for practice. Annals of the Royal College of Surgeons of England, 1-10.
https://doi.org/10.1308/rcsann.2020.0097

Hettiaratchy, S., & Deakin, D. (2020). Guidance for surgeons working during the
pandemic. Royal College of Surgeons, 1-6. https://www.rcseng.ac.uk/coronavirus/joint-

guidance-for-surgeons-v1/

10. Liu, Z., Zhang, Y., Wang, X., Zhang, D., Diao, D., Chandramohan, K., & Booth, C. M.


https://www.who.int/publications/i/item/10665-332654

353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

(2020). Recommendations for Surgery During the Novel Coronavirus (COVID-19)
Epidemic. Indian Journal of Surgery. https://doi.org/10.1007/s12262-020-02173-3
McAlister, V. (2014). Surgery in patients with Ebola virus disease. Canadian Journal of
Surgery, 57(6), 364-365. https://doi.org/10.1503/cjs.015514

Cheeyandira, A. (2020). The effects of COVID-19 pandemic on the provision of urgent
surgery : a perspective from the USA. 1-2. https://doi.org/10.1093/jscr/rjaal09

American College of Surgeons. (2020). COVID 19 : Elective Case Triage Guidelines for
Surgical Care. American College of Surgeons, March 24, 2020.

Ademuyiwa, A. O., Bekele, A., Berhea, A. B., Borgstein, E., Capo-Chichi, N., Derbew,
M., Evans, F. M., Feyssa, M. D., Galukande, M., Gawande, A. A., Gueye, S. M., Harrison,
E., Jani, P., Kaseje, N., Litswa, L., Mammo, T. N., Mellin-Olsen, J., Muguti, G.,
Nabukenya, M. T., ... Wren, S. M. (2020). COVID-19 Preparedness within the Surgical,
Obstetric and Anesthetic Ecosystem in Sub Saharan Africa. Annals of Surgery, 1.
https://doi.org/10.1097/s1a.0000000000003964

McBride, K. E., Brown, K. G. M., Fisher, O. M., Steffens, D., Yeo, D. A., & Koh, C. E.
(2020). Impact of the COVID-19 pandemic on surgical services: early experiences at a
nominated COVID-19 centre. ANZ Journal of Surgery. https://doi.org/10.1111/ans.15900
Zhan, M., Qin, Y., Xue, X., & Zhu, S. (2020). Death from Covid-19 of 23 Health Care
Workers in China. New England  Journal of  Medicine, 1-2.
https://doi.org/10.1056/nejmc2005696

Culp, W. C. (2020). Coronavirus Disease 2019. A & A Practice, 14(6), e01218.
https://doi.org/10.1213/xaa.0000000000001218

Adams, J. G., & Walls, R. M. (2020). Supporting the Health Care Workforce during the
COVID-19 Global Epidemic. JAMA - Journal of the American Medical Association,
323(15), 1439-1440. https://doi.org/10.1001/jama.2020.3972

Giiell, O. (2020). Spain ranks first for Covid-19 infections among healthcare workers. EL
PAIS. Retrieved from https://english.elpais.com/spanish news/2020-04-25/spain-ranks-

first-for-covid-19-infections-among- healthcare-workers.html

Nicola, M., Alsafi, Z., Sohrabi, C., Kerwan, A., Al-Jabir, A., losifidis, C., Agha, M., &

Agha, R. (2020). The socio-economic implications of the coronavirus pandemic (COVID-

19): A review. [International Journal of Surgery, 78(March), 185-193.


https://english.elpais.com/spanish_news/2020-04-25/spain-ranks-first-for-covid-19-infections-among-%20healthcare-workers.html
https://english.elpais.com/spanish_news/2020-04-25/spain-ranks-first-for-covid-19-infections-among-%20healthcare-workers.html

384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414

21.

22.

23.

24.

25.

26.

27.

28.

https://doi.org/10.1016/}.ijsu.2020.04.018

Zhang, Y. N., Chen, Y., Wang, Y., Li, F., Pender, M., Wang, N., Yan, F., Ying, X. H,,
Tang, S. L., & Fu, C. W. (2020). Reduction in healthcare services during the COVID-19
pandemic in China. BMJ Global Health, 5(11), 1-10. https://doi.org/10.1136/bmjgh-2020-
003421

M O Ibrahim Foudation. (2020). Data and Analysis From the Mo Ibrahim Foundation _
Covid-19 in Africa: a Call for Coordinated Governance, Improved Health Structures and
Better Data. 19.

Holmer, H., Lantz, A., Kunjumen, T., Finlayson, S., Hoyler, M., Siyam, A., Montenegro,
H., Kelley, E. T., Campbell, J., Cherian, M. N., & Hagander, L. (2015). Global distribution
of surgeons, anaesthesiologists, and obstetricians. The Lancet Global Health, 3(S2), S9—
S11. https://doi.org/10.1016/52214-109X(14)70349-3

Alkire, B. C., Raykar, N. P., Shrime, M. G., Weiser, T. G., Bickler, S. W., Rose, J. A.,
Nutt, C. T., Greenberg, S. L. M., Kotagal, M., Riesel, J. N., Esquivel, M., Uribe-Leitz, T.,
Molina, G., Roy, N., Meara, J. G., & Farmer, P. E. (2015). Global access to surgical care:
A modelling study. The Lancet Global Health, 3(6), e316—e323.
https://doi.org/10.1016/S2214-109X(15)70115-4

Meara, J. G., Leather, A. J. M., Hagander, L., Alkire, B. C., Alonso, N., Ameh, E. A,
Bickler, S. W., Conteh, L., Dare, A. J., Davies, J., Mérisier, E. D., El-Halabi, S., Farmer,
P. E., Gawande, A., Gillies, R., Greenberg, S. L. M., Grimes, C. E., Gruen, R. L., Ismail,
E. A., ... Yip, W. (2015). Global Surgery 2030: Evidence and solutions for achieving
health, welfare, and economic development. The Lancet, 386(9993), 569-624.
https://doi.org/10.1016/S0140-6736(15)60160-X

Abazinab, S., Woldie, M., & Alaro, T. (2016). Readiness of Health Centers and Primary
Hospitals for the Implementation of Proposed Health Insurance Schemes in Southwest
Ethiopia. Ethiopian Journal of  Health Sciences, 26(5), 449-456.
https://doi.org/10.4314/ejhs.v26i5.6

Kalhor, R., Mohamadi, N. K., Khalesi, N., & Jafari, M. (2016). Situational analysis of
essential surgical care management in Iran using the WHO tool. Iranian Red Crescent
Medical Journal, 18(5). https://doi.org/10.5812/ircmj.23075

Spiegel, D. A., Droti, B., Relan, P., Hobson, S., Cherian, M. N., & O’Neill, K. (2017).



415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445

29.

30.

31.

32.

33.

34.

35.

Retrospective review of Surgical Availability and Readiness in 8 African countries. BM.J
Open, 7(3), 1-9. https://doi.org/10.1136/bmjopen-2016-014496

Sion, M., Rajan, D., Kalambay, H., Lokonga, J. P., Bulakali, J., Mossoko, M., Kwete, D.,
Schmets, G., Kelley, E., Elongo, T., Sambo, L., & Cherian, M. (2015). A resource planning
analysis of district hospital surgical services in the Democratic Republic of the Congo.
Global Health Science and Practice, 3(1), 56-70. https://doi.org/10.9745/GHSP-D-14-
00165

Albutt, K., Punchak, M., Kayima, P., Namanya, D. B., & Shrime, M. G. (2019). Operative
volume and surgical case distribution in Uganda’s public sector: A stratified randomized
evaluation of nationwide surgical capacity. BMC Health Services Research, 19(1), 1-9.
https://doi.org/10.1186/s12913-019-3920-9

Badia, J. M., Rubio-Pérez, 1., Arias Diaz, J., Guirao Garriga, X., Serrablo, A., & Jover
Navalon, J. M. (2016). Surgical Protocol for Confirmed or Suspected Cases of Ebola and
Other Highly Transmissible Diseases. Cirugia Espaiiola (English Edition), 94(1), 11-15.
https://doi.org/10.1016/j.cireng.2015.05.018

International Monetary Fund. (2014). Proposed New Grouping in WEO country
Classifications: Low-Income Developing Countries. IMF Policy Paper. June, 1-6.
http://www.imf.org/external/np/pp/eng/2014/060314.pdf

Nyakarahuka, L., Skjerve, E., Nabadda, D., Sitali, D. C., Mumba, C., Mwiine, F. N.,
Lutwama, J. J., Balinandi, S., Shoemaker, T., & Kankya, C. (2017). Knowledge and
attitude towards Ebola and Marburg virus diseases in Uganda using quantitative and
participatory epidemiology techniques. PLoS Neglected Tropical Diseases, 11(9), 1-20.
https://doi.org/10.1371/journal.pntd.0005907

Huh, S. (2020). How to train health personnel to protect themselves from SARS-CoV-2
(novel coronavirus) infection when caring for a patient or suspected case. Journal of
Educational Evaluation for Health Professions, 17, 1-6.
https://doi.org/10.3352/jeehp.2020.17.10

Vizheh, M., Qorbani, M., Arzaghi, S. M., Muhidin, S., Javanmard, Z., & Esmaeili, M.
(2020). The mental health of healthcare workers in the COVID-19 pandemic: A systematic
review. Journal of Diabetes and Metabolic Disorders, 19(2), 1967-1978.
https://doi.org/10.1007/s40200-020-00643-9


https://doi.org/10.1016/j.cireng.2015.05.018




Figures

DRC
-
L
5
=) 3
o
Uganda
0 50 100 150 200 250 300 350
Mean
B Bed capacity HF M Bed capacity SW B Operating rooms
Figure 1

Average of hospital bed capacity, surgical ward bed capacity and operating rooms per responding

hospital. HF: Heath facility SW: Surgical ward



