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Abstract
Purpose of the Review To describe the intersectionality of healthcare and economy, and potential solutions to prevent the next
peak of COVID-19 in Sudan.
Recent Findings Sudan has recently emerged from a 30-year dictatorship to face the COVID-19 pandemic in the midst of the
worst economic crisis. Disease control measures that have been used in developed countries have been difficult to implement in
Sudan due to economic, social, and structural challenges. There is a need for integration of data into the disease response plan and
for community engagement to help with mitigation efforts. Youth-led community organizations were critical in the success of the
Sudanese revolution. Their formal involvement in contact tracing and community awareness campaigns can be beneficial.
Summary The COVID-19 pandemic has brought to the surface many of the challenges facing the healthcare system in Sudan.
Culturally tailored interventions are needed to prevent the next peak of COVID-19 in the country.
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Introduction

The First Wave of the COVID-19 Pandemic in Sudan

The COVID-19 pandemic reached a critical point during the
first wave in Sudan with 13,875 cases as of end of September
2020 [1]. The increase in numbers necessitated a rapid move
from the containment to the mitigation phase of the pandemic
in early May. While there was a significant fluctuation in the
daily number of new cases, the 7-day moving average contin-
ued to be around 70 cases by end of September 2020 indicat-
ing persistent disease activity in the country [2]. The highest
burden of COVID-19 was in Khartoum, which is the most

populated city in the country. However, by the end of the first
wave, the disease activity increased in the northern state and
other remote parts of the country [1]. There was likely an
under-reporting of new cases due to the lack of widespread
testing and delay in accessing healthcare for COVID-19.
Modeling data predicted that the spread of the disease would
continue with a reproductive factor (R0) of 2.5 and a doubling
factor of 7 days, with total cases reaching 10,000 to 100,000
by mid-July [3,4]. Given the limitations in testing and access
to care, the current numbers likely underestimate the true in-
cidence of COVID-19 in Sudan.

The country lifted the stay-at-home measures on June 30
before seeing a steady decline in cases for 2 weeks or greater
as recommended in other countries [5]. This decision was
partly due to the significant economic sufferings imposed by
the stay-at-home measures, which necessitated creating a bal-
ance between disease prevention and economic wellbeing.
Many experts argue that while these stay-at-home measures
have proven to be effective in industrialized countries, their
devastating effect on the daily living of residents in low-
income countries might outweigh any benefit [6,7]. On the
other hand, modeling data suggested that, without these mea-
sures, Sudan would have seen a greater and faster increase in
cases during the first wave, which suggests that these mea-
sures played a role in preventing widespread disease in the
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country [4]. In this paper, we describe the factors influencing
the level of COVID-19 in Sudan during the first wave. In
addition, we propose strategies to mitigate those factors and
help reduce the number of cases during the reopening phase,
and the subsequent waves.

The Current Status of Sudan’s Economy and
Healthcare

Sudan was under a 30-year dictatorship that inflicted severe
hardships on the population including a genocide in Darfur
that resulted in over 300,000 deaths. After the success of the
Sudanese revolution, which started in December 2018, Sudan
is now under a transitional government composed of joint
military and civilian rule. While the current government had
made a significant effort to initiate healthcare reform, several
barriers have arisen to slow down that process. Unfortunately,
Sudanese emerged from their revolution, only to find them-
selves facing a global pandemic with little resources. One of
the major challenges facing Sudan’s effort to combat COVID-
19 is the economic crisis caused by high inflation rate and high
level of poverty.

The economic conditions in Sudan worsened since 2011
when South Sudan split from Sudan and formed its own coun-
try taking with it most of the oil resources. It is estimated that
nearly half of the population of Sudan lives under poverty and
about 60% are unemployed or living on hourly low-wage jobs
that can barely sustain their living expenses and do not offer
health insurance benefits [8]. Most people rely on crowded
public transportation to get to work [9]. Due to shortages of
bread and cooking gas, standing in long lines became a daily
routine for most people in the capital and other major cities.
According to the Global Hunger Index, Sudan had an index of
32.8 in 2019, which is classified as alarming [10]. In addition,
it is estimated that there are 3 million refugees, returnees, and
internally displaced people currently in Sudan, the majority of
whom reside in crowded camps with low access to healthcare
and clean water [11].

Sudan’s healthcare systemwas left completely de-funded by
the previous regimewith themajority of gross domestic product
(GDP) spent on security forces [12]. While healthcare expendi-
ture increased over the last decade, only 6.3% of the country’s
GDP was spent on healthcare as of 2017 [13,14]. A study of
healthcare expenditure and outcomes has shown that healthcare
expenditure was positively associated with life expectancy and
negatively associated with neonatal, infant, and under five
death [15]. A major move towards decentralization and privat-
ization of the health system during the dictatorship made access
to quality healthcare very difficult and created a barrier to any
development efforts in the country [16,17]. Significant de-
creases in expenditure on the public health system by the dic-
tatorship deprived poor people from access to health services
because they could not afford the cost of private health services.

Furthermore, there are significant inequalities in the distribution
of services in the country with most of tertiary healthcare facil-
ities located in the capital and its surroundings making it inac-
cessible to those living in the rural areas.

Besides the lack of internal funding and support, Sudan’s
healthcare system has suffered the consequences of long-
standing economic sanctions that lasted for 20 years and ended
in 2017. The country remains on the US list of States Sponsors
of Terrorism. This has prevented Sudan from accessing US
federal development and research fundingwhich has negatively
affected its healthcare system as compared to the neighboring
countries which have access to such funding [18].

While the country has witnessed a significant increase in
the number of health profession schools over the past two
decades, the shortage in medical personnel continues to be a
major issue due to the fact that many healthcare professionals
migrated from the country after graduation [19]. Moreover,
the lack of coordination between academia and the health
services has resulted in skill mix mismatch. Health workforce
density is estimated to be around 4.1 physicians and 8.3 nurses
and midwives per 10,000 population as of 2014 [20] with a
geographic distribution that’s mostly urban [21].

These factors combined led to poor health indicators in the
country including shortages in essential medicine with only
43% of health facilities having access to these medications;
lack of access to primary and antenatal care services with only
23% of deliveries taking place in a healthcare facility in 2018;
high rates of maternal and infant mortality of 311 per 100,000
livebirths and 52 per 1000 livebirths, respectively [1]; and low
rate of vaccination with approximately 60% coverage of
DTP3 vaccine across Sudan [11].

The COVD-19 pandemic has brought to the surface many
of the limitations of healthcare infrastructure in the country
and led to a rapid spread of the disease as well as increased
mortality which has reached 6.4%. There have been anecdotal
reports of increased mortality in the community due to non-
COVID-related conditions as well as undiagnosed respiratory
illnesses. Several healthcare facilities closed their doors due to
lack of protective equipment and healthcare personnel or the
mere fear of encountering COVID-19 patients. Doctors started
revolting against the system and left their post protesting the
lack of personal protective equipment (PPE) and hazardous
work conditions that they encountered [22]. Many young doc-
tors reside in dense households with elderly parents and ex-
tended family members, so the fear of transmitting the disease
to their families was another factor. This led to severe limita-
tions in accessing healthcare for patients with chronic co-
morbid conditions such as those who are on hemodialysis.
Reports of patients driving from one hospital to another seek-
ing treatment for urgent and emergent conditions became
common during the early days of the pandemic. Physicians
have tried to fill some of the gap by volunteering at the isola-
tion centers as well as providing telehealth services through
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social media apps such as WhatsApp. The situation improved
with more public health facilities opening their doors, yet
there remains a shortage and difficulty in accessing routine
primary care.

The Argument for Re-opening

Anecdotal reports suggest that the stay-at-home measures
have not been enforced in the capital and many other parts
of the country, which raises a question about their effective-
ness in countries like Sudan. Photographs and videos on social
media from major markets and streets show large numbers of
people aggregating around street vendors without practicing
social distancing or using facemasks. Sudan has a median
population age of 19 years [23], which is far lower than most
industrialized countries, making it less likely to suffer from
high mortality due to COVID-19. Therefore, morbidity and
mortality from malnutrition and poverty due to the economic
hardships imposed by lockdown may outweigh the risk of
morbidity and mortality from COVID-19.

In addition to the poverty that forces many people to earn
their living by working daily in the crowded markets, there are
other reasons for the resistance to sheltering, social distancing,
and wearing masks including political, social, religious, and
old inherited beliefs. Politically, the supporters of the over-
thrown regime are mounting a campaign against the transi-
tional government using their vast financial resources and
control of many of the mosques. The mosques’ imams use
the prayer sessions to sow doubts of the existence of the dis-
ease. They claim that the transitional government is using it as
an excuse to keep people home and stop them from protesting
the high prices and shortages of bread and other daily neces-
sities. One day after the lock-down ended on June 29, 2020,
the country witnessed mass demonstrations on June 30 with
thousands of people on the streets without wearing masks or
practicing social distancing. The imams were also helped by
some of the religious beliefs that nothing will happen to a
believer unless it is God’s will. Hence, wearing a mask or
sheltering at home will not help if it is God’s will that you
be afflicted. On the other hand, you can mingle with crowds in
the markets without getting infected, if that is God’s will.
There are also claims of native medicinal herbs inherited from
ancient times that rural people believe will prevent and cure
them from COVID-19. Such beliefs were widely spread
through social media.

Lessons Learned from the COVID-19 First
Wave Response in Sudan

Several challenges arose during the country’s response to the
first CVOID-19 wave, which created an opportunity for

interventions before the beginning of a second wave. The first
challenge was related to contact tracing for returning travelers.
While Sudan closed its borders early on as a response to the
pandemic, this did not prevent the spread of disease in the
country. Many returning travelers refused to stay at the quar-
antine centers due to claims of lack of proper accommodations
and food. Some returnees departed soon after their arrival in
Khartoum to other cities without disclosing their destination
or contact information. The circumstances around handling of
returnees spread via social media along myths about the dis-
ease, which then exacerbated the fear, stigma, and government
mistrust in the community. In an effort to improve transpar-
ency and establish trust, the federal ministry of health (FMoH)
provided daily updates on TV and radio, which helped in
delivering accurate and up-to-date disease statistics.
However, conflicting information from other governmental
and non-governmental agencies led to confusion and criti-
cism. Another challenge has been the lack of access to urgent
and emergent healthcare for non-COVID-19-related condi-
tions due to the shortage of facilities and medical personnel.

In spite of all these problems, the situation in Sudan is not
hopeless. One of the promising aspects of the COVID-19
response is the involvement of community, especially youth
groups. During the Sudanese revolution, several youth-led
organizations emerged and organized demonstrations as well
as community support interventions. These organizations are
commonly referred to as resistance committees and neighbor-
hood committees. After the revolution, many committees di-
rected their work towards rebuilding and rehabilitating the
local neighborhoods. Many localities depend on these youth
groups to assist with COVID-19 contact tracing and enforce-
ment of public health measures. While they continue to play
an important role in pandemic control, their efforts have not
been formally structured or monitored for effectiveness, reach,
or implementation. In the next section, we discuss the role of
the youth as part of strategies to prevent a future peak of the
pandemic.

Response to COVID-19 During the Second
Wave

Sudan saw a steady increase in new cases of COVID-19
starting in November 2020. The second wave of the pandemic
has been even harder to control due to the lack of funding to
continue the operation of public health services such as con-
tact tracing and home management programs. In addition,
several societal factors related to COVID-19 are fatigue, stig-
ma, and in some instances, denial of the existence of the dis-
ease. The June 30th demonstrations which immediately
followed the lockdown exacerbated the conspiracy theories
around COVID-19 as the predicted peak did not occur after
the demonstrations. While the absence of the peak can be
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explained by several factors including the fact that these dem-
onstrations occurred in outdoor environments which are
known to lead to lower rates of spread, it created fertile ground
for claims that the transitional government is using COVID-
19 as an excuse to suppress the youth from expressing their
dissatisfaction with its performance. As of mid-February
2021, Sudan has a cumulative case number that exceeded
28,000 confirmed cases and over 1800 deaths due to
COVID-19 [1]. The country experienced a massive shortage
of healthcare personnel, facilities, and oxygen shortage. Many
non-governmental entities and diaspora organizations mobi-
lized resources to assist the FMoH in their response to
COVID-19 during the second wave. This included
fundraising for oxygen tankers and cylinders for major isola-
tion centers as well as providing financial and logistic support
to healthcare personnel to continue to operate these centers.
Sudan is a member of Gavi vaccine alliance which is co-
leading COVAX, the COVID-19 vaccine arm of the World
Health Organizations Access to COVID-19 Tools (ACT)
Accelerator. It is expected that Sudan will receive free vaccine
for 20% of its population from Gavi. However, due to the lack
of funding to purchase massive number of doses beyond what
is being provided by COVAX, it is expected that vaccination
rate will not be able to keep up with the rapid spread in the
community, and therefore, efforts will need to be directed to
strengthening prevention strategies alongside vaccine rollout.

Suggested Strategies for Preventing Future
Peaks

As an alternative to imposing stay-at-home and lockdown
measures, the government should invest in aiding citizens on
how to perform their daily lives in a safer way. This will help
citizens strike a balance of going back to work and sustaining
their livelihood while preventing widespread transmission of
disease. All these factors can be addressed by the right policy
and actions. First, the government, especially the medical pro-
fessionals, must win the propaganda war by designing the
right educational materials and enlisting the many enlightened
religious leaders to participate in the campaign. Second, im-
plement the planned government cash subsidies to low-
income families and encourage high-risk family members to
shelter and follow all the procedures. Third, enlist the youth-
run organizations and committees to help promote prevention
activities in structured and sustainable way. Many youth com-
mittees already stand on the bread’s and other necessities’ line
to buy them for high-risk people in their neighborhoods.

COVID-19 is not only a health problem but also a political
and social problem even in developed countries. As have been
documented in some states in the USA where lack of clear pol-
icies requiring mask wearing, sheltering and social distance re-
quirements led to increased cases and subsequent enforcement of

stricter social distancing and sheltering requirements [24]. At the
same time, clear strategies are successful even in developing
countries. The International Monetary Fund (IMF) reported that
Vietnam has succeeded in containing the pandemic as there were
only 352 confirmed cases [25]. The Vietnamese strategy was
deployed quickly with the help of grass-root organizations and
the military and security organizations. More importantly effec-
tive and transparent communications won the population buy-in.
These actions helped eradicate the pandemic in Vietnam and can
be adopted in Sudan.

With the country re-opening its doors before a clear decline
in cases, there is a concern that the peak will be higher than
anticipated unless innovative measures are taken to prevent
community transmission. In order for the country’s leadership
to navigate these difficult circumstances, a careful consider-
ation has to be given to (1) leveraging data to inform policy
and interventions; (2) involving the community in decision-
making and implementation; and (3) implementing evidence-
based measure in a culturally responsive way. The interplay of
these measures is illustrated in Fig. 1.

1. Leveraging data to inform policy and interventions: One
of the biggest challenges facing Sudan in its effort to
combat COVID-19 is the poor public health infrastructure
and surveillance systems for disease tracking and contain-
ment. This hinders the country’s ability to conduct sys-
tematic outbreak investigations to identify focal points.
Integrated disease surveillance systems are critical for
several aspects of communicable disease control such as
identifying and studying disease risk factors, evaluating
prevention and control efforts, and targeting public health
resources. These surveillance systems help not only to
track disease activity in the country but also to develop
locally applicable interventions. Furthermore, the output

Fig. 1 Core elements of COVID-19 prevention strategy in Sudan
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of these systems can be utilized to increase awareness
about the disease and its activity in local communities.
Traditionally, surveillance systems have been developed
and upgraded as a response to disease outbreaks in certain
parts of the country. However, sustainable and continuous
upgrade of these systems remains a challenge [26,27].

In 2015, the University of Oslo with the support of the
Global Fund provided technical assistance to the Sudan
FMoH to implement the District Health Information
System 2 (DHIS2), which is an open-source, web-based
health management information system and is the world’s
largest platform in use by 72 low-income and middle-
income countries and is endorsed by the World Health
Organization [28]. Sudan has moved from the pilot phase
to the national phase of implementation of the system as it
is currently in use in the State of Khartoum. In March,
FMoH started setting up a newmodule DHIS2-COVID19
to accelerate case detection, situation reporting, and active
surveillance and response for COVID-19. In general, the
system is functional, but there are significant user adop-
tion challenges reported locally.

It is prudent that the country invests in massive public
health surveillance infrastructure that links laboratory test-
ing, community health centers, state, and federal minis-
tries of health with case management, contact tracing ef-
forts, and other COVID-19 response efforts. Such a link
can help in the early identification of community out-
breaks and preventing further disease spread.
Surveillance systems can also help investigate where dis-
ease disparity exists in the country so that targeted inter-
ventions to promote health equity and access can be im-
plemented. In addition to the national disease surveillance
system, there are several local efforts within the various
governmental agencies as well as community and profes-
sional organizations to build COVID-19 tracking sys-
tems. Coordination of these efforts is crucial to prevent
duplication and errors.

2. Involving the community in decision-making and imple-
mentation: Community engagement was found to be an
effective method of contact tracing during the Ebola out-
break in West Africa [29,30]. Community engagement
can be helpful in dispelling the myths and decreasing
the stigma associated with the disease which were fueled
by misinformation and skepticism about the existence of
the disease among the lay public [31]. Community leaders
such as local religious figures and tribal leaders can play
an integral role in establishing trust between the public
and authorities, especially in places where mistrust has
developed due to the long-standing history of government
oppression, brutality, and corruption. In addition to com-
munity leaders, social media influencers can play an im-
portant role in bridging the communication gap between
the authorities and the public. Many of these influencers

were active in supporting the Sudanese revolution which
gained them respect and trust in the community. For their
role to be effective, it is crucial to train community leaders
and influencers on disease transmission and prevention
methods. Transparency and support from government au-
thorities are needed in order to make these efforts effec-
tive.

Attention should be given to structuring and monitor-
ing the efforts of resistance committees and neighborhood
committees in COVID-19 prevention and contact tracing.
Mapping of these activities can help the government iden-
tify areas where there are gaps in community involvement
which can then help in directing resources to areas in
need. Formal training of these groups in public health
interventions and strategies can help.

Considerations for community involvement should also
incorporate efforts to engage the Sudanese diaspora. During
the previous regime, large numbers of Sudanese immigrated
to the Gulf and other industrialized countries to seek better
employment opportunities and child education or to flee the
oppression and atrocities committed by the previous regime
against its political opponents. Sudanese diaspora played a
major role in supporting Sudan during the revolution by rais-
ing international community’s awareness about the human
rights violations committed against demonstrators in Sudan.
The diaspora provided significant financial contributions to
aid in the organization of the demonstrations as well as treat-
ment of those who were injured. Their efforts continued dur-
ing the COVID-19 pandemic by providing financial aid to
health institutions to purchase PPE, fundraising for oxygen
supply, and organizing social media awareness campaigns.
In addition, diaspora organizations played a major role in mo-
bilizing the community to assist in COVID-19 response at the
neighborhood level by training medical and non-medical per-
sonnel on the basics of community prevention and home iso-
lation. These promising efforts can provide the foundation for
community response and should be scaled up and expanded to
all regions in the country.

Sudanese physicians in the diaspora played a significant
role in guiding these efforts as well as providing train-
ing, capacity building, technical support, and transfer of
knowledge [19,32].

3. Implementing evidence-based measure in a culturally re-
sponsive way

Table 1 highlights some of the necessary steps that need
to be taken considering the challenges facing the healthcare
system and the difficulties in implementing social distanc-
ing in Sudan. This model is based on the US “Box-It-In”
strategy [33] with some modifications to fit the current
environment and limited resources in Sudan. When
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implementing these measures in Sudan, it is important to
refrain from a one-size-fits-all implementation strategy as
health control measures will have to conform to local cul-
ture and tradition in order for them to be adopted.

Conclusions

Sudan, like most countries faced the challenges of combat-
ing COVID-19. The country was emerging from 30 years

of a dictatorship that underfunded the healthcare system
and drove most qualified health professionals out of the
country. Luckily, the pandemic occurred after the fall of
the dictatorship and formation of the transitional govern-
ment, which took the pandemic seriously and instituted
evidence-based measures to confront it. Furthermore, the
Sudanese diaspora came to the aid of the country by pro-
viding money, supplies as well as mobilizing the commu-
nity to respond to COVID-19. However, political, religious

Table 1 Bundle for COVID-19 prevention during re-opening phases

Intervention Current evidence Challenges in Sudan Strategies for Implementation

Facemasks • Face masks, including simple cloth masks, reduce
transmission of COVID-19 by preventing the
spread of respiratory droplets from infected
persons to their surroundings.

• Poor adherence
• Common misconception that only

surgical masks are effective in
preventing transmission

• Use of surgical masks in the
community may exacerbate the
shortage in the healthcare setting.

• Mandatory mask policies inside
government and private buildings

• Promote revolution artists to produce
mask designs that reflect the values of
the revolution

Hand hygiene • Transmission of virus can occur when the
contaminated hand touches mucous membranes
such as the nose, mouth, or eyes.

• Hand hygiene is an effective infection control
measure for other diseases.

• Hand sanitizers are not widely
accessible. Access to clean water
is limited in several parts of the
country.

• Implement hand-washing stations in
crowded venues

• Expand local production of hand
sanitizers

• Emphasize hand hygiene in early
childhood education

Testing • Nucleic acid amplification test (NAAT) or PCR
testing is the mainstay of diagnosing active
COVID-19 cases.

• Serological essays may be helpful in identifying
prevalence of disease in the population.

• Rapid diagnostic antigen–based testing (RDT) can
be helpful in early identification of positive cases
in symptomatic patients, however, limited by low
sensitivity.

• Limited governmental lab resources
and capacity

• Free testing of returnees and
travelers is placing pressure on
governmental labs.

• Limited transportation of testing
from states to the national public
health lab

• Inadequate staffing of laboratory
and lack of trained personnel

• Apply testing effectively considering
the limited resources

• Limit testing to symptomatic patients
• Expand testing locations
• Implement online testing portals in

major cities
•Develop an algorithm for implementing

RDT antigen–based testing in remote
areas and refugee camps

• Utilize serologic testing for prevalence
studies in asymptomatic patients

Isolation and
quarantine

• Home isolation is indicated for symptomatic
healthy adults who have high suspicion of
COVID without testing, and test-confirmed
COVID cases.

• Home isolation is sufficient for 80% of cases.
• Hospitalization is needed for 10–15% of

COVID-19 patients.
• Live virus was not detected after 9 days from

symptoms onset; therefore, isolation for 10 days
is sufficient for most cases.

• Incubation period of COVID-19 can be up to 14
days; therefore, exposed contacts should
quarantine for 14 days.

• Financial challenges facing
households under isolation and
quarantine

• Large household sizes
• Limited isolation centers at public

hospitals
• Isolation center staffed mostly by

volunteers

• Provide financial support for families
under isolation and quarantine

• Temporary employment of community
volunteers to assist in education and
home delivery of groceries and
supplies

• Establish isolation floors in major
public hospitals

• Incentivize staff working in isolation
hospitals

• Establish residential isolation centers
for those who are unable to quarantine
or isolate at home

Contact tracing • Contact tracing and quarantine of exposed close
contacts can interrupt the transmission chain of
COVID-19.

• All contacts of confirmed COVID-19 cases should
be identified and traced.

• Lack of public health infrastructure
• Limited number of trained

personnel
• Stigma related to the disease
• Limited access to technology in

remote and rural areas

• Leverage resistance and service
committees to assist the
contact-tracing team

• Remote program using online portals
and telemedicine

• Explore use of cellphone data in contact
tracing

• Destigmization campaign led by
celebrities and artists
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and cultural factors negatively impacted the efforts to com-
bat the pandemic.
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