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Abstract
Background The SARS-CoV-2 (COVID-19) pandemic has catalysed a widespread humanitarian crisis in many low- and 
middle-income countries around the world, with many African nations significantly impacted. The aim of this study was to 
quantify the impact of the COVID-19 pandemic on the planning and provision of international reconstructive collaborations 
in Africa.
Methods An anonymous, 14-question, multiple choice questionnaire was sent to 27 non-governmental organisations who 
regularly perform reconstructive surgery in Africa. The survey was open to responses for four weeks, closing on the  7th of 
March 2021. A single reminder was sent out at 2 weeks. The survey covered four key domains: (1) NGO demographics; 
(2) the impact of COVID-19 on patient follow-up; (3) barriers to the safe provision of international surgical collaborations 
during COVID-19; (4) the impact of COVID-19 on NGO funding.
Results A total of ten reconstructive NGOs completed the survey (response rate, 37%). Ethiopia (n = 5) and Tanzania (n = 4) 
were the countries where most collaborations took place. Plastic, reconstructive and burns surgery was the most common 
sub-speciality (n = 7). For NGOs that did not have a year-round presence in country (n = 8), only one NGO was able to 
perform reconstructive surgery in Africa during the pandemic. The most common barrier identified was travel restrictions 
(within country, n = 8 or country entry-exit, n = 7). Pre-pandemic, 1547 to ≥ 1800 patients received reconstructive surgery on 
international surgical collaborations. After the outbreak, 70% of NGOs surveyed had treated no patients, with approximately 
1405 to ≥ 1640 patients left untreated over the last year.
Conclusions The COVID-19 pandemic has placed huge pressures on health services and their delivery across the globe. 
This theme has extended into international surgical collaborations leading to increased unmet surgical needs in low- and 
middle-income countries.
Level of evidence: Not gradable.
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Introduction

The SARS-CoV-2 (COVID-19) pandemic has led to a 
widespread humanitarian crisis in most low- and middle-
income countries (LMIC) around the world [1–3]. Many 
African countries, with fragile healthcare systems before 
the outbreak of COVID-19, have been amongst the worst 
affected. According to the Africa Centres for Disease 
Control and Prevention, on the  23rd of August 2021, 7.6 
million cases of COVID-19 had been recorded on the 
continent, with an ongoing case mortality rate of 2.6% 
(compared to a worldwide average of 2.2%) [4]. Currently, 
a widespread lack of basic resources including oxygen, 
personal protective equipment (PPE), and a vaccination 
rate of only 2% across the continent, is perpetuating the 
impact of COVID-19 in Africa [5].

Pre-pandemic, many non-governmental organisations 
(NGOs) routinely facilitated life-changing reconstruc-
tive surgery in Africa, using a collaborative international 
model to deliver patient care. Previously referred to as 
short-term reconstructive missions, these collaborations 
involved a partnership between visiting and local surgical 
teams [1, 6]. The aim of this study was to quantify the 
impact of the COVID-19 pandemic on the planning and 
provision of international reconstructive collaborations in 
Africa.

Methods

An anonymous, 14-question, multiple choice, online sur-
vey was designed using Google Forms (Supplementary 
Data 1). The survey was emailed to named contacts for 
27 non-governmental organisations (NGO) who regularly 
facilitate reconstructive surgery in Africa using an inter-
national, collaborative model of surgical care delivery. 
No incentives were offered to complete the survey. NGOs 
were identified using a comprehensive google search on 
the  18th of July 2021. The final results of the search were 
cross referenced with NGO staff currently working in the 
field to ensure as many relevant NGOs as possible were 
included. The survey was open to responses for four weeks 
(07/02/21–07/03/21). A single reminder was sent out at 
2 weeks. The survey covered four key domains: (1) NGO 
demographics; (2) the impact of COVID-19 on patient fol-
low-up; (3) barriers to the safe provision of international 
surgical collaborations during COVID-19; (4) the impact 
of COVID-19 on NGO funding. Data was analysed using 
Graph Pad Prism v9. Parametric data is presented as mean 
and standard deviation (SD) and non-parametric data as 
median and interquartile range (IQR).

Results

A total of 10/27 (37%) reconstructive NGOs responded to 
the survey. Countries in which international surgical collabo-
rations operated are summarised in Table 1. Ethiopia (n = 5) 
and Tanzania (n = 4) were the most frequent locations. The 
most common sub-specialty was plastic, reconstructive and 
burns surgery (n = 7), followed by craniofacial and oral and 
maxillofacial surgery (Fig. 1). Two NGOs surveyed perform 
reconstructive surgery all year round with a continuous pres-
ence in their country of operation, and were therefore able to 
continue in some capacity after the outbreak of COVID-19. 
For the eight NGOs that did not have a year-round presence, 
the mean number of international collaborations performed 
per NGO per year before the outbreak of COVID-19 was 
three (SD 1, range 1–5). Post-pandemic, only one NGO 
successfully performed any reconstructive surgery on an 
international surgical collaboration that employed visiting 
surgical teams from outside Africa.

Prior to the COVID-19 pandemic, the total num-
ber of patients undergoing reconstructive surgery on 
international surgical collaborations was between 1547 
and ≥ 1800 (range per collaborations 11–20 to > 100). 
Figure 2 shows the impact of COVID-19 on the number 
of patients undergoing reconstructive surgery, per inter-
national surgical collaboration, before and after the start 
of the pandemic (March 2020). After the outbreak, 70% 
of NGOs were unable to treat any patients. In this repre-
sentative sample of ten NGOs surveyed, between 1405 
and ≥ 1640 patients have been left untreated over the last 
year. For NGOs able to perform some reconstructive sur-
gery, between 142 and ≥ 160 patients have been treated. 
Hence, COVID-19 disruption has led to a treatment 

Table 1  African country 
or countries international 
reconstructive collaborations 
operate in

Country n

Ethiopia 5
Tanzania 4
Ghana 2
Liberia 2
Uganda 2
South Africa 2
The Democratic Republic of 

the Congo
2

Nigeria 2
Cote d’Ivoire 1
Zambia 1
Kenya 1
Egypt 1
Libya 1
Sierra Leone 1
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reduction of approximately 90% since March 2020. Sig-
nificant barriers are summarised in Fig.  3, with travel 
restriction within country as well as entry and exiting most 
commonly cited as the main difficulty.

The contrast in follow-up methods employed before and 
after the outbreak of the COVID-19 pandemic can be seen 
in Fig. 3. Prior to the outbreak of COVID-19, 70% of NGOs 
performed some form of in-person follow-up. The number of 
NGOs that were unable to perform any follow-up (face-face 
or remote follow-up) increased from two pre-COVID-19 to 
five during the pandemic. Figure 4 summarises key barri-
ers to following up patients before the COVID-19 outbreak, 
including significant distances for patients to travel to return 
for follow-up (n = 8), financial limitations experienced by 
patients to return (n = 7) and an inability to contact patients 
after discharge due to no mobile phone coverage (n = 4). 
Figure 5 demonstrates significant barriers facing NGOs 
after COVID-19 outbreak, and Fig. 6 presents changes to 
the timing of patient follow-up before and after the outbreak 
of COVID-19. Seventy percent of responses were ‘other’, 
reflecting the absence of international reconstructive col-
laborations currently being performed.

Sixty percent of the NGOs surveyed strongly agree (n = 4) 
or agree (n = 2) with the statement that “the COVID-19 
pandemic has had a significant negative impact on char-
ity finances”, with the remaining neutral (n = 3) or in disa-
greement (n = 1). Seventy percent of NGOs strongly agree 
(n = 3) or agree (n = 4) with the statement that “the COVID-
19 pandemic has had a significant negative impact on the 
ability of the charity fundraise”, with the remaining neutral 
(n = 2) or in disagreement (n = 1). Six NGOs surveyed had 
seen a shift in financial support from international domestic 
programmes. In contrast, six NGOs had seen major donors 
remove restrictions on the allowed uses of funding, giving 
more flexibility.

Of the eight NGOs surveyed that do not have a year-round 
presence, the mean predicted time to restart international 
surgical collaborations was 3 months (range 1–6 months). 
For both NGOs with a continuous presence, the next recon-
structive surgery is planned to be carried out within the next 
6 months.

Discussion

This study highlights the significant logistical and financial 
barriers preventing reconstructive NGOs from carrying out 
thousands of life-changing operations in Africa since the 
outbreak of COVID-19 in March 2020.

This representative survey of ten such NGOs clearly 
highlights the ever-increasing burden of untreated recon-
structive surgical pathology in Africa, directly related to 
barriers created by the COVID-19 pandemic. Seventy per-
cent of NGOs have been unable to conduct any international 
surgical collaborations since March 2020, which has led to 
between 1547 and ≥ 1800 patients, across all reconstructive 
sub-specialties, left untreated. As this survey was limited by 
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Fig. 1  Reconstructive sub-specialty performed on international 
reconstructive collaborations in Africa

1 2 3 4 5 6 7 8 9 10

0

2

4

6

8

Number pre-COVID

Number post-COVID

NGO

N
u
m
b
e
r
o
f
in
t
e
r
n
a
t
io
n
a
l
r
e
c
o
n
s
t
r
u
c
t
iv
e
c
o
ll
a
b
o
r
a
t
io
n
s

p
e
r
f
o
r
m
e
d
b
y
N
G
O

p
e
r
y
e
a
r

Fig. 2  Number of international reconstructive collaborations per-
formed per NGO per year in Africa
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a response rate of 37%, the true number of untreated patients 
is likely to be far higher.

Although the mean predicted time to restart reconstruc-
tive collaborations for NGOs surveyed was 3 months, the 
third wave of COVID-19 infections currently being expe-
rienced by many European countries could be replicated 
in other countries around the world, and is particularly 
concerning for many African countries with only skeleton 
vaccination programmes running at present [7]. This may 
heighten the barriers cited by many NGOs in this study, 
including continued international travel restrictions, disrup-
tion to internal travel within African countries, further deple-
tion of PPE supplies, and significant NGO financial strain, 
particularly for smaller charities with little reserve. The mul-
titude of logistical barriers detailed in this study threatens 
the safe resumption of international surgical collaborations 
within the next 3 to 6 months, and may increasingly impact 

those with a continuous year-round presence, who until now 
have been able to perform some reconstructive surgery.

Despite encouraging international vaccine support pro-
grammes like Covax, a WHO-backed initiative aiming to 
supply 600 million doses to Africa by the end of 2021, pro-
gress in many LMICs will be slow, lagging far behind that of 
higher income countries [8]. According to the ‘ourworldin-
data’ website, as of the  13th of March 2021, only 0.5 vaccine 
doses per 100,000 people had been given in Africa, com-
pared to 37 doses per 100,000 people in the United Kingdom 
[9]. Furthermore, within Africa, vaccination programmes 
may differ greatly between countries. Tanzania, for exam-
ple, the second most prevalent country where NGOs in the 
survey work, has no plan to acquire vaccines at the present 
time [8].

The lengthy delays to treatment will inadvertently lead 
to advancement of pathology, which for some will render 

Fig. 3  Method of patient follow-
up before and after COVID-19 
outbreak
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follow-up before the COVID-19 
outbreak
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their condition inoperable, and for many will lead to a spiral 
of worsening pre-operative nutritional status, perpetuated 
by worsening poverty. Finally, Ethiopia, which is the coun-
try where most reconstructive surgery takes place, is in the 
midst of a devastating civil war, with almost 15,000 deaths 
since January 1, 2021, making international reconstructive 
surgery highly unlikely for the foreseeable future [10]. The 
combination of war and COVID-19 will likely perpetuate 
the cycle of poverty and malnutrition that leads to increased 
prevalence of conditions like Noma (Cancrum Oris), a dis-
figuring orofacial gangrene with significant mortality, there-
fore increasing the burden of facial reconstructive pathology 
in Ethiopia over the coming years [11].

Prior to the outbreak of COVID-19, follow-up after 
patient discharge from international surgical collaborations 
in Africa was challenging [12]. This study reiterates many of 
the traditionally cited barriers to achieving consistent patient 
follow-up, including financial limitations for patients, sig-
nificant distances that patients are required to travel and an 
inability to contact patients after they are discharged due to 
lack of mobile phones coverage. Although many NGOs are 
not currently running international reconstructive collabo-
rations in Africa, and as such new patients will not require 
follow-up, it is clear that follow-up for patients operated on 
before March 2020 will have been additionally impacted by 

logistical issues due to COVID-19. It is encouraging that 
many of the NGOs surveyed had excellent pre-pandemic 
follow-up protocols, often following up major cases in per-
son and others remotely. Now more than ever, exploring and 
refining methods for remote follow-up is essential, and may 
lead to positive long-term changes that are more time and 
cost-effective going forward [13].

Survey responses identified significant financial pres-
sures, including a reduction in fundraising opportunities, 
faced by 70% of the NGOs surveyed. Six NGOs reported a 
shift from international to domestic support programmes. In 
contrast, six NGOs have seen major donors remove restric-
tions on funds received, leading to greater flexibility (e.g. to 
purchase PPE) and cost-free extensions, as well as the ability 
to renegotiate specific project funding. One NGO reported 
a promising experience using social media as a new avenue 
for fundraising, allowing them to provide support for partner 
hospitals facing closure due to COVID-19.

The pandemic has forced some NGOs to rethink their 
model, exploring new collaborations and ways of supporting 
in-country care. It is worth noting that the only two NGOs 
who continued to perform reconstructive surgery over the 
last year, albeit in a reduced capacity, have been those with 
a sustainable, year-round presence in the country in which 
they operate. For many international collaborations that have 
been running for many years, the opportunity to support a 
transition to surgical care delivered by local surgeons, with 
additional funding support, could be considered [6]. In the 
short-term, some NGOs have switched to fundraise for PPE, 
hygiene products and basic medical equipment [1]. Addi-
tional support will also be required to support nutritional 
programmes, particularly for cleft lip and palate and in 
advance of major reconstructive surgery when international 
collaborations do begin again. Many NGOs have managed to 
harness online educational events (e.g. BAPRAS, BFIRST, 
BBA webinars) to stay connected, even if in-person courses 
and hands-on training cannot go ahead [14].

Study limitations

This study has some relevant limitations. Firstly, the 
response rate of this survey response rate was 37% (10/27 
NGOs invited); therefore, our results only represent a portion 
of the greater number of NGOs conducting reconstructive 
surgery in Africa. However, we feel our results are widely 
applicable as they cover a wide spectrum of African coun-
tries, sub-specialties, charity sizes and funding structures. 
A response rate of greater than 20% is often considered 
the baseline for publication of survey-based research, but 
absolute numbers in this study are low as this is a relatively 
niche topic within global surgery [15]. In addition, although 
a comprehensive google search was performed to identify 
relevant NGOs conducting reconstructive surgery in Africa, 
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it is possible some may have been inadvertently missed out, 
despite cross checking with NGO administration staff work-
ing in the field.

Conclusions

This survey clearly highlights the evolving humanitarian 
crisis facing many African countries due to the COVID-19 
pandemic, with a corresponding unmet reconstructive need 
set to worsen over the coming months and years. There is 
a clear need for additional support for NGOs facilitating 
reconstructive surgery. To bridge the gap, attention needs 
to be directed towards basic aid, vaccination programmes, 
remote follow-up, ongoing online educational events and 
a significant nutritional drive before the next iteration of 
surgeries are performed.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s00238- 021- 01892-4.
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