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Abstract

Introduction: the study was conducted to assess the readiness and capacity of the core components of infection prevention and control and water,
sanitation and hygiene in health facilities to effectively contain potential outbreaks of Ebola virus and other diseases in South Sudan.

Methods: it is a descriptive cross-sectional study which was conducted in health facilities in six high-risk States of the country from September 2020
to December 2021. Data was collected using a structured questionnaire and analyzed with Microsoft Excel software.

Results: one hundred and fifty-one (151) health facilities with a total bed capacity of 3089 were enrolled into the study. Overall, the least prepared
infection prevention and control, water and sanitation core components in ascending order were the coordination committee structure (13.19%),
guidelines and SOPs (21.85%), vector control (22.02%), staff management (30.63%), and training received (33.64%). The best prepared components
in descending order were integrated disease surveillance and response capacity (69.83%), medical waste management system (57.12%) and
infrastructure compliance (54.69%).

Conclusion: the findings of this study which is comparable to those of other studies in similar settings validates the perception that Infection
Prevention and Control/Water, Sanitation, and Hygiene (IPC/WASH) capacity and readiness is inadequate in South Sudan. To scale up these core
components, we recommend development and implementation of a comprehensive and long-term infection prevention and control strategic plan as
part of the country’s broader health sector recovery planning.
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Introduction

Infection Prevention and Control (IPC) is aimed at preventing avoidable
infection of patients and healthcare workers at health facility and community
levels [1]. It is a key determinant of Universal Health Coverage (UHC)
and health security [2]. It plays a critical role in preventing antimicrobial
resistance in healthcare settings and in preparing health care systems to
prevent and respond to current and future infectious disease threats [3].
Core components include standard precaution measures such as hand
hygiene, the use of personal protective equipment (PPE) by designated
health workers, early detection and isolation of cases of infectious
diseases, effective medical waste management, and safe burial [4,5].
Available scientific evidence has identified poor IPC practices as a major
driver of transmission of infectious diseases outbreaks, particularly viral
hemorrhagic diseases [6]. Unfortunately, such outbreaks often occur in
humanitarian settings like South Sudan where the health system is weak,
and IPC infrastructure, supplies, staffing, and training are rudimentary

[71.

Water, Sanitation, and Hygiene (WASH) plays an essential role in IPC,
particularly in healthcare settings. Infection prevention and control and
WASH are two sides of the same coin; thus, safe WASH contributes to
enhanced IPC, patient, and health workers” safety, and vice versa [8].
A robust WASH system significantly prevents and controls diseases such
as schistosomiasis, trachoma, soil-transmitted helminths, and diarrhea
diseases, including cholera [9]. In recent times, both concepts have
gained much traction with the emergence and re-emergence of infectious
diseases such as Severe Acute Respiratory Syndrome (SARS), COVID-19,
Ebola Virus Disease (EVD) and other viral hemorrhagic fevers, which
require strong IPC/WASH [10-12] .

South Sudan experiences recurrent incidents of emergencies regularly;
a significant number of these emergencies are outbreaks of infectious
diseases which often results in high morbidity and mortality. The
country’s southern parts sit in the ecological zone of the EVD and yellow
fever, which is contiguous with the same zone in neighboring Democratic
Republic of Congo (DRC) and Uganda [13]. The country also continues
to experience repeated outbreaks of other infectious diseases such as
Rift Valley fever, measles, cholera, etc. [14-17]. At the onset of the 2018,

EVD outbreak in Ituri and North Kivu Provinces of DRC, South Sudan and
three other countries that border DRC (Burundi, Rwanda and Uganda)
were designated as high-risk for cross border importation of the EVD,
which necessitated heightened preparedness activities [18]. Thus, the
country implemented various EVD preparedness interventions from
August 2018 to December 2019 [19]. The COVID-19 outbreak in Wuhan,
China, in December 2019 further dictated sustained preparedness and
response interventions for infectious diseases in the country. The country
recorded its first case of COVID-19 on April 5, 2020 and thus moved from
the preparedness to response phase, further requiring a strong outbreak
prevention and control system [20].

South Sudan scaled up IPC/WASH interventions due to the increasing
threats of disease outbreaks, however, there is a paucity of reliable data
on the status of IPC/WASH interventions in the country. This is a major
constraint to evidence-based prioritization, planning, implementation and
monitoring of IPC/WASH interventions. Thus, IPC interventions are often
ad-hoc rather than proactive and systematic. Furthermore, the technical
knowledge and capacities of national and international agencies involved
in implementing IPC/WASH interventions in the country are often weak,
affecting both the quantity and quality of interventions. Given the
exposure of South Sudan to threats of cross border importation of EVD,
recurrent outbreaks of infectious diseases and the ongoing COVID-19
outbreak, which require effective IPC/WASH interventions for prevention
and control, the importance of having reliable data for evidence-based
planning, implementation and monitoring of interventions cannot be
overemphasized. An IPC/WASH study was thus conducted in selected
health care facilities in the country.

The objective of the study were to assess the readiness and capacity
of the core components of IPC/WASH in health facilities to effectively
respond to and contain potential outbreaks of EVD and control the
ongoing COVID-19 outbreak in the country and to establish baseline
information for planning, implementation, supervision, monitoring,
and evaluation of short- and long-term IPC/WASH interventions. The
study also sought to raise awareness about and provide evidence for
advocating for more investments in IPC/WASH in the country. In this
research article, we present and discuss the key findings, conclusions,
and recommendations of the study.

Annex 1: survey questionnaire

WASH FIT - WASH IN HEALTH FACILITY ASSESSMENT TOOL

Name of project

Initial comments on this evaluation

Name of the health
structure

Name of the evaluator
Date

Time

GPS coordinate

Facility inpatient bed

capacity
Ranking
1.IPC WASH 0% 25% 50% 100% Score | Reason of Corrective
COMMITTEE Not Below Acceptable | Meet full not measures
STRUCTURE available standard Standard requirements achieving technical
the set recommendation
standards &
Indicators

Does the IPC committee
include both
doctors/clinicians, nurses,
PHO, lab tech and
hospital admin in charge?

Does the IPC committee
have a weekly meeting to
discuss IPC issues of the
facility?

Are senior facility
leadership part of the IPC
committee?
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Methods

Study design and sampling method: a descriptive cross-sectional
study on the capacity and readiness of the core components of IPC/
WASH to respond to infectious disease outbreaks was conducted in
health facilities in six high-risk States of South Sudan from February 2020
to December 2021. The three Equatoria States were initially enrolled into
the study in 2020. With the report of the first case of COVID-19 in the
country on April 5, 2021 and subsequent declaration of an outbreak,
three more States, namely, Western Bahr el Ghazal, Lakes and Jonglei,
classified as high risk for both EVD and COVID-19 transmission, were
enrolled into the study. A purposive sampling method was used to identify
between 14 to 16 health facilities per State. Inclusion criteria were any
operational health facility with permanent structures and at least two or
more healthcare workers.

Study setting: South Sudan, a country experiencing a chronic humanitarian
crisis, is bordered by Uganda in the South, DRC in the South West,
Central Africa Republic in the West, Sudan in the North, Ethiopia in the
East and Kenya in the Southeast. These borders are porous with free
population movements between the neighboring countries for economic
and sociocultural reasons. The country has a 2021 population of 11.4
million and landmass of 619,745 km2 [21]. It is divided into ten States
and three administrative areas which are grouped into the three historical
Provinces namely Bahr el Ghazal, Equatoria and Greater Upper Nile.
Equatoria is in the southern part of the country and is sub-divided into
three States namely Central, Eastern and Western Equatoria. Equatoria

shares borders with Uganda and DRC; thus, it is classified as high-risk
for cross border transmission of EVD outbreaks. Western Bahr el Ghazal,
Lakes and Jonglei States share borders with Equatoria Province in their
southern parts and are also classified as high-risk for EVD transmission.
As of the time of this study, all six States had recorded cases of COVID-19
which further justified their inclusion in the study. Healthcare delivery in
South Sudan is through a network of Primary Health Care Units (PHCUs),
Primary Health Care Centres (PHCCs), County (General) and State referral
hospitals at the formal level while informal health services are delivered
through the Boma Health Initiative at the community level. Oversight
for the healthcare system of the country is provided by the State and
National Ministries of Health.

Data collection: quantitative data was collected using a structured
questionnaire (Annex 1) adapted from the WHO guidelines on core
components of IPC programmes at the national and acute health
care facility levels [2] and Water and Sanitation for Health Facility
Improvement Tool (WASH FIT) [9] both of which represent the minimum
requirements for IPC/WASH in health facilities. The questionnaire
contained 112 questions grouped into twelve sections that reflect the
IPC core components and WASH in health facility minimum requirements
(Table 1). Data was collected by six IPC/WASH experts from WHO and the
Ministry of Health. Before the commencement of data collection, the data
collectors were trained on the study objectives, methods, and the data
collection tool. The questionnaire was pre-tested by the data collectors
and revised accordingly before deployment and commencement of actual
data collection. In each health facility, the data collectors introduced

Table 1: infection prevention and control/water, sanitation, and hygiene (IPC/WASH) core components, criteria for assessment and scorecard

Core component/Indicator

riteria for men
assessed Criteria for assessment

Twenty-four (24) questions to assess the cleaning
procedures, availability of latrines, handwashing,
shower, washing and drainage facilities

Hygiene and sanitation

Integrated Disease Surveillance and

Response (IDSR) capacity facility to conduct IDSR

Nine (9) questions assessing compliance of health
facility infrastructure with IPC/WASH guidelines and
Standard Operating Procedures (SOPs)

Infrastructure compliance

Twenty (20) questions assessing capacity for
management of sharp, soft contaminated, organic,

Medical waste management system
and hazardous waste

Seven (7) questions to measure capacity of health

Scorecard

0%: not available (the IPC/WASH core component has
not been implemented)

25%: basic (some core components of IPC/WASH are
available but not sufficient; further improvement is
required)

50%: intermediate (most core components of
IPC/WASH are available and appropriately
implemented. The facility should continue to improve
the scope and quality of implementation and focus on
the development of long-term plans to sustain and
further promote the existing IPC/WASH core functions)

100%: advanced: (IPC/WASH core components are
fully available and implemented according to the WHO
recommendations and appropriate for the needs of the
facility)

Six (6) questions to assess availability, training and

Staff management
facility

Type of training received healthcare workers

job description of IPC/WASH staffing in the health

Seven (7) questions assess IPC/WASH training of

Four (4) questions to measure the implementation of

Vector control

screens for control of mosquitos

key vector control interventions such as indoor
residual spraying, use of bed nets and window

Quantity of water supply

IPC/WASH guidelines and SOPs

IPC/WASH committee structure

IPC/WASH supplies

Ten (10) questions to assess the quantity and quality
of water supply to the health facility

Three (3) questions to assess availability and use of
IPC/WASH guidelines and SOPs

Nine (9) questions to assess the availability,
functionality, objectives, and funding of IPC/WASH
committees

Eight (8) questions to assess the availability of
IPC/WASH supplies such as soap, hand sanitizer,
light personal protective equipment and post-
exposure prevention kits
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themselves and explained the study objectives and data collection
mechanism to the head of the facility. The questionnaire was then
administered to either the head of the health facility or the officer in
charge of IPC/WASH. A physical assessment of the facility was conducted
to verify the responses to the questionnaire. Global Positioning System
(GPS) coordinate of each health facility was obtained and recorded on the
questionnaire to facilitate mapping.

Data analyses: the data was cleaned, entered and analyzed with Microsoft
Excel software. Twelve indicators identified based on expert consensus
were analyzed (Table 1). The average score of the response for each
indicator was calculated and tabulated by State. Based on the overall
score achieved in the twelve indicators, each State was assigned to one
of four IPC/WASH status levels: not available, basic, intermediate, and
advanced (Table 1). A score of 50% and above is considered acceptable
within the context of South Sudan. The frequency distribution of the
assessed health facilities was calculated and tabulated.

Ethical clearance and approval: administrative clearance for this study
was provided by the Ministry of Health of South Sudan. World Health

Organization provided the ethical clearance (WHO e-Pub no: ePub-IP-
00331783-EC).

70

57.81

50
45.54
43.94
20
10
0

8

Average score (%a)
=

Results

One hundred and fifty-one (151) health facilities with a total bed capacity
of 3089 in six States were enrolled into the study. Almost half (49%) of
the surveyed health facilities were PHCCs while the rest were PHCUs
(25%) and hospitals (14.51%) (Table 2). Western Equatoria State
(34.45%) was the least prepared State followed by Eastern Equatoria
(43.94%) and Central Equatoria (45.54%) (Figure 1). Overall, the least
prepared IPC/WASH core components in ascending order were the IPC/
WASH committee structure (13.19%), IPC/WASH guidelines and SOPs
(21.85%), vector control (22.02%), IPC/WASH staff management (30.63)
and IPC/WASH training received (33.64%) (Figure 2). The best prepared
components in descending order were IDSR capacity (69.83%), medical
waste management system (57.12%) and infrastructure compliance
(54.69%) (Figure 2). The IPC/WASH committee structures, guidelines
and SOPs were generally poor across all the six States (Table 3). Western
Equatoria State scored very low in IPC/WASH committee structures
(8.39%), guidelines and SOPs (11.42%), IPC/WASH staff management
(18.87%) and vector control (19.40%) (Table 3). Eastern Equatoria State
scored very low in vector control (3.44%) and IPC/WASH committee
structure (18.33%) while Lakes State scored very low in IPC/WASH
training received. Jonglei State scored very low in IPC/WASH committee

structure (4.17%) (Table 3).
56
‘ |

52.69

Lakes

Central Equatoria Eastern Equatoria Jonglel Western Bahr el Western Equatoria
Ghazal
States
Figure 1: average score of infection prevention and control/water, sanitation, and hygiene (IPC/WASH) readiness in South Sudan by State - December
2021
4
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Figure 2: average score of infection prevention and control/water, sanitation, and hygiene (IPC/WASH) readiness by core component in South Sudan
- December 2021

Table 2: summary of health facilities assessed by State

State E:;:t;:; :;sh:saslgld Total no. of beds Type of facilities .
PHCU PHCC Hospital Others

Central Equatoria 48 1563 3 25 9 11
Eastern Equatoria 20 165 8 9 2 1
Jonglei 6 282 0 3 1 2
Lakes 7 321 0 5 1 1
Western Bahr el Ghazal 16 486 0 1 5 0
Western Equatoria 54 272 27 21 4 2

Total 151 3089 38 74 22 17
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Table 3: average score of infection prevention and control/water, sanitation, and hygiene (IPC/WASH) readiness by core component and State of South

Sudan - December 2021

IPC/WASH core component (%) State
Central Eastern
Equatoria Equatoria
Hygiene and sanitation 48.64 40.83
IDSR capacity 51.50 76.96
Infrastructure compliance 66.8 52.92
Medical waste management 56.84 52.31
system
IPC/WASH staff management 33.85 44.79
Type of IPC/WASH training 40.40 50.54
received
Vector control 25.79 3.44
Quantity and quality of water 50.16 33
supply
IPC/WASH guidelines and SOPs 20.83 33.37
IPC/WASH committee structure 14.06 18.33
IPC/WASH supplies 44.33 45.94
Type of water source 41.98 56

Discussion

This study sought to establish the capacity and readiness of the core
components of IPC/WASH in health facilities to prepare for and respond
to disease outbreaks and enhance the safety of patients and health
workers in South Sudan. To the best of our knowledge which is based
on an exhaustive literature review, it is the first documented study that
comprehensively assessed the status of IPC/WASH in health facilities
in the country thus, its findings will form the baseline for planning,
supervision, monitoring, and evaluation of IPC/WASH interventions
moving forward. The findings showed a lack of readiness of most IPC/
WASH components to prevent disease outbreaks except for IDSR capacity,
infrastructure compliance and medical waste management system. There
was a generally poor readiness of IPC/WASH committee structure, vector
control and IPC/WASH supplies components across most of the study
area. The study showed weak IPC readiness in the three Equatoria States
which had the highest risk for EVD transmission.

The general lack of readiness of most IPC/WASH components that
were observed in this study is similar to the findings of Lowe et al. in
their study of IPC in eight conflict-affected countries [22] and those of
Pathmanathan et al. and Fofanah et al. in Sierra Leone [23,24]. This
trend may be attributed to several reasons. Due to several years of war, a
chronic humanitarian crisis and neglect, the health system of South Sudan
is chronically weak and barely able to support good quality healthcare
services, including IPC/WASH. For instance, gross underfunding with less
than 3% of the country s Gross Domestic Product allocated to the health
sector annually is inadequate to finance the delivery of good quality
health care services [25]. Likewise, the dearth of healthcare workers,
weak supply chain management system for essential medicines and
medical supplies and inadequate service delivery also constrain delivery
of essential IPC/WASH interventions. The civil conflicts of 2013/2014 and
2016 contributed to further decimation of an already weak health system
thus resulting in an acute on chronic problem. Lack of access to several
parts of the country for long periods due to insecurity, harsh terrain
and natural disasters such as flooding often disrupts the delivery of
essential medical supplies and healthcare services, including IPC/WASH.
In addition, the concept of IPC/WASH in healthcare facilities is relatively
new to the country which may account for limited knowledge and skills of
healthcare managers and workers on organizing it. Furthermore, lack of a
comprehensive national IPC/WASH strategic plan due to lack of evidence-
based information, poor coordination and inadequate oversight of IPC/
WASH intervention perhaps are the most critical challenges of IPC/WASH
in the country, which is similar to the findings of Cooper et al. in Liberia
[26].

Jonglei Lakes Western Bahr el Western Equatoria
Ghazal

64.93 53.87 52.89 30.71
95.24 77.55 90.40 70.17
62.5 57.54 58.16 41.72
88.54 66.07 82.13 46.06
40.28 38.10 34.38 18.87
21.43 1.53 17.44 31.70
54.17 27.68 27.38 19.40
4417 64.64 62.97 40.08
16.67 51.19 34.38 11.42
4.17 19.44 21.01 8.39
65.10 70.54 69.34 28.56
51.67 45 57.81 34.90

The high scores observed in the IDSR capacity, infrastructure compliance
and medical waste management system components may be associated
with ongoing health interventions before and during the study period.
As part of efforts to respond to the chronic humanitarian crisis in the
country, humanitarian partners led by WHO made massive investments
in an Early Warning Alert and Response System (EWARS) to address
the need for good quality and real-time data for timely detection and
response to epidemics. The EWARS built a foundation for improving
disease surveillance which resulted in significant improvements in
IDSR capacity all over the country [27]. Similarly, an ongoing EVD
preparedness programme to the tune of USD 30.5 million at the time
of the study resulted in investments in several components of IPC/
WASH [28]. For instance, the four EVD isolation units built and major
infrastructural improvements made in several healthcare facilities in the
three Equatoria States could have accounted for the high score observed
in the infrastructural compliance component. Although the medical
waste management component had an acceptable score, we observed
lack of materials and systems to enhance proper waste segregation at
points of generation, inadequate numbers of standard high temperature
incinerators and properly designated waste management areas for
effective infectious waste treatment and final disposal in many of the
health facilities. These are required for the management of hazardous
medical wastes and are thus critical gaps which need to be addressed
to improve IPC/WASH in the country moving forward. These findings are
similar to those of Lowe et al. and Forrester et al. in their assessment of
IPC in Liberia [22,29].

The IPC/WASH committee structure which requires minimum funding
and efforts to implement was the weakest among all the IPC/WASH
components which is corroborated by the findings of Tartari et al. which
showed that low income countries were less likely to have functional
IPC/WASH programmes [30]. This finding is perhaps due to the fact
that that most of the health facilities in the country lack the required
staffing strength in terms of quantity, cadre and quality to constitute
the required IPC/WASH committees which is the same as the findings
of Fofanah et al. in Sierra Leone [24]. Inadequate understanding of and
lack of capacity for health coordination at the subnational level may have
also constrained the establishment of these committees and their proper
functioning. Furthermore, inadequate knowledge of international IPC/
WASH norms, standards and guidelines may also contribute to the poor
functionality of these committees.

The below average score observed in the vector control component
across all the States points to gaps in the malaria control programme,
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which is primarily responsible for this component hence the need for
strengthening the national malaria prevention and control programmes
and ensuring greater coordination and collaboration between it and the
the IPC/WASH programme at all levels. Although similar to the findings
of another study conducted in Uganda [31], the below average score
observed in the IPC/WASH supplies component in the three Equatoria
States despite an ongoing EVD preparedness programme with a huge
procurement component of IPC/WASH supplies is surprising. The same
trend was also observed in the IPC/WASH guidelines and SOPs component
across all the States except for Lakes. These findings may be attributed
to poor coordination, duplication of efforts and inadequate access which
were challenges which were earlier described by Olu et al. [19].

Limitations: the above findings should be interpreted within the context
of three key limitations. Only six and seven health facilities were sampled
in Jonglei and Lakes States due to access constraint. Given this small
sample size, the findings in both States may not be a true reflection of the
IPC/WASH readiness. The purposive sampling method used may have
resulted in selection bias in which the more readily accessible and possibly
the most functional and good performing health facilities were selected.
Lastly, the involvement of some Ministry of Health IPC/WASH officials in
the data collection process may have introduced interviewer bias. The
data collectors may have focused on their predetermined perceptions
which may affect their assessment of the various components of IPC/
WASH. This bias was addressed by rigorous screening, selection, training
and supervision of the data collectors and physical verification of the
responses.

Conclusion

The findings of this study which is comparable to those of other studies
in similar settings validates the perception that IPC/WASH capacity and
readiness is inadequate in South Sudan. This observation is confounded
by the fact that the massive IPC/WASH investments made during the EVD
preparedness programme of 2018 to 2020 and the ongoing COVID-19
response programme seem not to have yielded the anticipated outcomes.
The inadequate capacity and readiness of the IPC/WASH programme
observed in this study are mainly due to the chronically weak health
system, lack of a comprehensive national IPC/WASH strategy and
inadequate knowledge and funding of IPC/WASH interventions in the
country. Other factors include weak capacity for IPC/WASH planning,
implementation, supervision, monitoring and evaluation in the country.
Furthermore, most of the international IPC/WASH norms and standards
may not be realistic in view of the peculiar context of South Sudan.
Moving forward, we propose four main recommendations based on
our findings. First, the results of this study should be used to develop
and implement a long-term IPC/WASH strategic plan for the country
as part of the broader health sector strategic, health system recovery
and annual humanitarian response planning. This strategic plan should
have a clear monitoring and evaluation framework based on the baseline
established by this study and should be actualized through annual IPC/
WASH operational plans. Second, the study results should be used to
scale up advocacy and resources mobilization for IPC/WASH in the
country. Third, international IPC/WASH norms, standards and guidelines
should be adapted to suit the South Sudan context. For instance, it may
be practically impossible to constitute IPC/WASH committees in every
health facilities due to inadequate staffing hence the need to innovate.
Fourth, establishment of national and State level platforms for IPC/WASH
coordination is critical to coordinate and monitor progress.

What is known about this topic

e Infection prevention and control/water, sanitation, and hygiene
(IPC/WASH) is a critical component of outbreak preparedness,
response, prevention and control in humanitarian settings such
as South Sudan;

e  Thereis inadequate evidence-based information for the planning,
implementation, supervision, monitoring and evaluation of IPC/
WASH interventions in the country;

e Despite the exposure of the country to threats of disease
outbreaks, the readiness of the IPC/WASH programme to
adequately respond to these outbreaks is unknown.

What this study adds

e  This study identifies the key gaps in the readiness and capacity
of IPC/WASH programme in the country to prevent and control
diseases outbreaks;

e The study further provides baseline information for future
planning, supervision, monitoring and evaluation of IPC/WASH
interventions at health facility level.

Competing interests

The authors declare no competing interests.

Authors’ contributions

AYSF, AGG, AAUA and NAJA conceived and conducted the study. TDKO
and KKB conducted the data analyses. OO0, AYSF and SM wrote all the
drafts of the manuscript. All authors read and provided significant inputs
into all drafts of the manuscript, agreed to be accountable for all aspects
of the work and approved the final draft of the manuscript for publication.

Acknowledgments

The World Health Organization Country Office in Juba South Sudan
provided funding for this study. The authors alone are responsible for
the views expressed in this article, which do not necessarily represent
the views, decisions, or policies of the institutions with which they are
affiliated.

References

1.  World Health Organization. Infection Prevention and Control. 2021.
Accessed December 21, 2021.

2. World Health Organization. Guidelines on core components of
infection prevention and control programmes at the national and
acute health care facility level. 2016. Accessed December 30, 2021.

3. Hageman JC, Hazim C, Wilson K, Malpiedi P, Gupta N, Bennett S et
al. Infection prevention and control for ebola in health care settings -
West Africa and United States. MMWR Suppl. 2016 Jul 8;65(3):50-6.

4.  Amoran OE, Onwube OO. Infection control and practice of standard
precautions among healthcare workers in northern Nigeria. J Glob
Infect Dis. 2013 Oct;5(4):156-63.

5. World Health Organization. Interim infection prevention and control
guidance for care of patients with suspected or confirmed filovirus
haemorrhagic fever in health-care settings, with focus on Ebola.
2014. Accessed December 30, 2021.

6. World Health Organization. Health worker Ebola infections in
Guinea, Liberia and Sierra Leone: a preliminary report 21 May 2015.
Accessed Dec 30, 2021.

7.  Gayer M, Legros D, Formenty P, Connolly MA. Conflict and emerging
infectious diseases. Emerg Infect Dis. 2007 Nov;13(11):1625-31.

8. World Health Organization. Water and sanitation for health facility
improvement tool (WASH FIT). 2018. Accessed January 4, 2022.

9. World Health Organization. WHO WASH strategy 2018-2025. 2019.
Accessed December 30, 2021.

10. Tartari E, Hopman J, Allegranzi B, Gao B, Widmer A, Cheng VC et al.
Perceived challenges of COVID-19 infection prevention and control
preparedness: a multinational survey. J Glob Antimicrob Resist. 2020
Sep;22:779-781.

11. Arshad Ali S, Baloch M, Ahmed N, Arshad Ali A, Igbal A. The outbreak
of coronavirus disease 2019 (COVID-19)-an emerging global health
threat. J Infect Public Health. 2020 Apr;13(4):644-646.

12. Campeau L, Degroote S, Ridde V, Carabali M, Zinszer K. Containment
measures for emerging and re-emerging vector-borne and other
infectious diseases of poverty in urban settings: a scoping review.
Infect Dis Poverty. 2018 Sep 3;7(1):95.

The Pan African Medical Journal. 2022;42 (Supp 1):10

| AlexYao Sokemawu Freeman et al. 7


https://www.who.int/health-topics/infection-prevention-and-control#tab=tab
https://www.who.int/health-topics/infection-prevention-and-control#tab=tab
https://www.who.int/health-topics/infection-prevention-and-control#tab=tab
https://www.who.int/health-topics/infection-prevention-and-control#tab=tab
https://apps.who.int/iris/bitstream/handle/10665/130596/?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/130596/?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/130596/?sequence=1
https://apps.who.int/iris/handle/10665/171823
https://apps.who.int/iris/handle/10665/171823
https://www.who.int/publications/i/item/9789241511698
https://www.who.int/publications/i/item/9789241511698
https://www.who.int/publications/i/item/WHO-CED-PHE-WSH-18.03

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Olu 00, Lako R, Bunga S, Berta K, Kol M, Ramadan PO et al. Analyses
of the performance of the Ebola virus disease alert management
system in South Sudan: August 2018 to November 2019. PLoS Negl
Trop Dis. 2020 Nov 30;14(11):e0008872.

Aradaib IE, Erickson BR, Elageb RM, Khristova ML, Carroll SA,
Elkhidir IM et al. Rift Valley fever, Sudan, 2007 and 2010. Emerg
Infect Dis. 2013;19(2):246-53.

Mokaya EN, Isaac Z, Anyuon NA. Measles outbreak investigation in
Aweil East county, South Sudan. Pan Afr Med J. 2021 Oct 11;40:87.
A/Wahab MM, Ismail AM, Rais MA, Ishag YA. Measles in Equatoria
region-South Sudan. Ann Trop Paediatr. 1988 Mar;8(1):31-4.

Jones FK, Wamala JF, Rumunu J, Mawien PN, Kol MT, Wohl S et al.
Successive epidemic waves of cholera in South Sudan between 2014
and 2017: a descriptive epidemiological study. Lancet Planet Health.
2020 Dec;4(12):e577-e587.

WHO Health Organization. Ebola virus disease in the Democratic
Republic of the Congo-operational readiness and preparedness in
neighbouring countries. 2018. Accessed December 21, 2021.

Olu OO, Lako R, Wamala JF, Ramadan PO, Ryan C, Udenweze I et
al. What did we learn from preparing for cross-border transmission
of Ebola virus disease into a complex humanitarian setting - the
Republic of South Sudan? Infect Dis Poverty. 2020 Apr 21;9(1):40.
Waya JLL, Lako R, Bunga S, Chun H, Mize V, Ambani B et al. The
first sixty days of COVID-19 in a humanitarian response setting: a
descriptive epidemiological analysis of the outbreak in South Sudan.
Pan Afr Med J. 2020 Dec 30,;37:384.

Worldometer. South Sudan population. 2021. Accessed December
31, 2021.

Lowe H, Woodd S, Lange IL, Janjanin S, Barnett J, Graham W.
Challenges and opportunities for infection prevention and control
in hospitals in conflict-affected settings: a qualitative study. Confl
Health. 2021 Dec 20;15(1):94.

Pathmanathan I, O'Connor KA, Adams ML, Rao CY, Kilmarx PH, Park
BJ et al. Rapid assessment of Ebola infection prevention and control
needs-six districts, Sierra Leone, October 2014. Morb Mortal Wkly
Rep. 2014 Dec 12;63(49):1172-4.

Fofanah BD, Abrahamyan A, Maruta A, Kallon C, Thekkur P, Kamara
IF et al. Achieving minimum standards for infection prevention
and control in Sierra Leone: urgent need for a quantum leap in
progress in the COVID-19 Era! Int J Environ Res Public Health.
2022;19(9):5642.

Basaza R, Alier PK, Kirabira P, Ogubi D, Lako RLL. Willingness to
pay for national health insurance fund among public servants in
Juba City, South Sudan: a contingent evaluation. Int J Equity Health.
2017 Aug 30;16(1):158.

Cooper C, Fisher D, Gupta N, MaCauley R, Pessoa-Silva CL. Infection
prevention and control of the Ebola outbreak in Liberia, 2014-2015:
key challenges and successes. BMC Med. 2016 Jan 5;14:2.

Fall IS, Rajatonirina S, Yahaya AA, Zabulon Y, Nsubuga P, Nanyunja
M et al. Integrated Disease Surveillance and Response (IDSR)
strategy: current status, challenges and perspectives for the future
in Africa. BMJ Glob Health. 2019 Jul 3;4(4):e001427.

Ministry of Health of South Sudan and the United Nations in South
Sudan. South Sudan Ebola preparedness dashboard. 2019. Accessed
December 30, 2021.

Forrester JD, Pillai SK, Beer KD, Neatherlin J, Massaquoi M, Nyenswah
TG etal. Assessment of ebola virus disease, health care infrastructure,
and preparedness - four counties, Southeastern Liberia, August
2014. Morb Mortal Wkly Rep. 2014 Oct 10;63(40):891-3.

Tartari E, Tomczyk S, Pires D, Zayed B, Coutinho Rehse AP, Kariyo P
et al. Implementation of the infection prevention and control core
components at the national level: a global situational analysis. J
Hosp Infect. 2021 Feb;108:94-103.

Biedron C, Lyman M, Stuckey MJ, Homsy J, Lamorde M, Luvsansharav
UO et al. Evaluation of infection prevention and control readiness at
frontline health care facilities in high-risk districts bordering Ebola
virus disease-affected areas in the Democratic Republic of the Congo
- Uganda, 2018. Morb Mortal Wkly Rep. 2019 Oct 4;68(39):851-854.

The Pan African Medical Journal. 2022;42 (Supp 1):6

John Rumunu et al.


https://www.medbox.org/document/ebola-virus-disease-in-the-democratic-republic-of-the-congo-operational-readiness-and-preparedness-in-neighbouring-countries#GO
https://www.medbox.org/document/ebola-virus-disease-in-the-democratic-republic-of-the-congo-operational-readiness-and-preparedness-in-neighbouring-countries#GO
https://www.medbox.org/document/ebola-virus-disease-in-the-democratic-republic-of-the-congo-operational-readiness-and-preparedness-in-neighbouring-countries#GO
https://www.worldometers.info/world-population/south-sudan-population/
https://reliefweb.int/sites/reliefweb.int/files/resources/ss_20200113_evd_preparedness_dashboard_december.pdf
https://reliefweb.int/sites/reliefweb.int/files/resources/ss_20200113_evd_preparedness_dashboard_december.pdf

