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Abstract

Malnutrition is the major cause of mortality and morbidity globally with undernutrition contributing about 45% of
all deaths of under five children. Besides the direct effects of protracted conflicts, the macroeconomic crisis that
has greatly increased the national inflation rate hence devastating the purchasing power, the COVID-19 outbreak,
flooding, and the Desert Locusts have contributed to a food security emergency. Besides being among the most
under resourced states, South Kordofan has experienced years of conflict resulting in displacement of people and
extensive infrastructure destruction with high rates of malnutrition. The state currently has 230 health facilities and
out of these, only 140 are providing outpatient therapeutic programme centres with 28.6% (40) of these being
operated by the state ministry of health and the rest by the international non-governmental organizations. Limited
resources leading to donor dependence, limited accessibility due to insecurity and floods, poor referral system

and gaps in continuity of care, lack of operational and implementation research data and limited integration of
management of malnutrition in other health services have negatively affected effective implementation. Ensuring
effective and efficient community based management of acute malnutrition, implementation needs action beyond
the health sector with a multi-sectoral and integration approach. Federal and state development frameworks
should ensure a comprehensive multi-sectoral nutrition policy with strong political commitment and allocation of
adequate resources to ensure integrated and quality implementation.
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Background

Malnutrition is the major cause of mortality and morbid-
ity globally with undernutrition contributing about 45%
of all deaths of under five children [1-3]. These deaths
are mainly experienced in low- and middle-income coun-
tries [1, 3] which are also experiencing increase in cases
of overweight and obesity [4, 5]. Globally, about 47 mil-
lion (6.9%) under five children are wasted, 144 million
(21.3%) are stunted, and 38.3 million (5.6%) are over-
weight or obese [1].

Sudan is located in Northeast Africa with a long history
of protracted social conflicts that have had a negative
impact on the country’s general health and nutritional
status [1, 6]. Besides the direct effects of protracted con-
flicts, the macroeconomic crisis has greatly increased the
national inflation rate hence devastating the purchasing
power. The COVID-19 outbreak, flooding, and the Des-
ert Locusts have contributed to a food security emer-
gency leaving 16% (7.1 million) of the population in a
crisis phase and above ( phase 3 and 4) [1]. While Sus-
tainable Development Goal 2.2 aims to end all forms of
malnutrition by 2030 and achieve internationally agreed
targets related to malnutrition in children [7], data on
malnutrition trends in Sudan is alarming [1]. According
to the 2020 global nutrition report, Sudan has made no
progress towards achieving the target for stunting and
wasting, with 38.2% and 16.3% of children under 5 years
of age affected with stunting and wasting respectively.
These rates are all higher than the average for the Africa
region [8]. In about 8.6 million people lacking adequate
healthcare, 3.3 million are acutely malnourished, with
over half a million children suffering from severe acute
malnutrition (SAM) and 2.2 million children requiring
treatment for moderate acute malnutrition (MAM) [1].

In recent years, due to limited inpatient capacity, high
cost of inpatient management, few trained staff resulting
in low coverage, low recovery rate, high mortality, and
high default rate at the inpatient therapeutic programs,
the management of acute malnutrition has shifted from
the traditional facility-based approach to a combination
of facility and community- based management approach
to improve its coverage and impact [2, 9]. This approach,
known as community-based management of acute mal-
nutrition (CMAM) consists of four key elements that
include: community mobilization, outpatient supplemen-
tary feeding programme (SFP) for patients with MAM
but with no medical complication, outpatient therapeutic
programme (OTP) care for uncomplicated cases of SAM,
and stabilization center / inpatient care to SAM patients
with medical complications [9]. CMAM enabling fac-
tors include; use of a simple screening tool (MUAC tape
) to detect both moderate and severe acute malnutrition
by measuring the mid-upper arm circumference, home
treatment using ready-to-use therapeutic foods (RUTF)
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and routine medical checkups, and use of a simple clas-
sification system that distinguishes SAM patient with
medical complications from those with no medical com-
plications [7]. Existing CMAM programmes have docu-
mented success with improved recovery and mortality
rates [2, 7].

South Kordofan population is estimated to be 2.5 mil-
lion people and is located in the South Central region of
Sudan bordering South Sudan to the South [6]. The state
has experienced years of conflict resulting in displace-
ment of over 200 000 people and extensive destruction of
infrastructure. [6]. It’s among the most under resourced
states, which greatly limits essential service delivery [6].
The global prevalence of underweight and wasting among
children under five years in this regions is 26.1% and 7.8%
respectively[1].

Current status of CMAM implementation in South
Kordofan state

Health and nutrition services are under the mandate of
the South Kordofan state ministry of health (SMOH)
which is oversighted by the Khartoum federal minis-
try of health (FMOH). South Kordofan has 14 localities
in which the health and nutrition services are directly
implemented by the locality health departments (LHDs)
with the support of various international non-govern-
ment organizations [6, 10, 11]. The state currently has
230 health facilities and out of these, only 140 are provid-
ing outpatient therapeutic programme (OTP) for SAM
cases without medical complications. Out of these 140
health facilities, 28.6% (40) are operated by SMOH and
the rest by international non-governmental organiza-
tions (INGOs). In addition, out of the 140 OTP centres,
73.6% (103) are currently providing targeted supplemen-
tary feeding programme (TSEP) for the management of
MAM. Out of the 103 TSFP centers, 41.7% (43) are oper-
ated by SMOH while the rest by the INGOs. Out of the
14 localities in the state, only 11 have stabilization centres
for the management of SAM cases with medical com-
plications and only 63.6% (7) of these are operated by
SMOH with the rest being operated by the INGOs. Com-
munity mobilization activities and screenings are done
mainly through the support of the various INGOs.

Challenges and recommendations
Table 1 below summarizes CMAM implementation chal-
lenges and recommendations in South Kordofan, Sudan.

Conclusion

To ensue effective and efficient CMAM implementation,
multi-sectoral integration is paramount. Federal and
state development frameworks should ensure a compre-
hensive multi-sectoral nutrition policy with strong politi-
cal commitment and allocation of adequate resources
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Table 1 CMAM implementation challenges and recommendations in South Kordofan, Sudan

Sn Challenges Suggested recommendations

1. INGO dependency and limited SMOH financial resources. The SMOH may use advocacy to lobby for allocation of
The state mainly depends on INGOs to operate most the OTP and TSFP centres  more resources for nutrition programs. SMOH should focus
by providing financial & technical support and project coordination, which on programme-based budgeting which attempts to allo-
affects sustainability of the programme after INGOs"hand over. cate expenditures by program. The focus should be directed

to preventive services which is underfinanced.

2. Shortage /low motivated Nutrition officers The National government should focus more on strength-
Due to low salaries offered by the state and INGOs, nutritionists are demoti- ening Human Resources for Health (HRH) to address the
vated to work in OTP and TSFP centres. For example, The SMOH nutritionists staffing challenges (limited resources, maldistribution of
earn between 27 and 40 United States Dollars (USD) per month and volunteers  nutrition officers, poor retention of nutrition officers in the
earn between 16 and 24 USD per month which is not very different from what  rural areas) experienced in the region.

INGOs offer. The salaries are sometimes paid out late. The demotivated staff end
up working less hours which affects service delivery. These conditions discour-
age qualified nutritionists from seeking the open positions, leaving volunteers
to run the projects.

3. Insecurity It would be a noble idea to integrate conflict perspec-
Some localities such as Abujubaiha, Talodi, Rashad and AbuKarshola experience tives in design stage of programs and projects with aim to
periodic tribal conflicts which tend to impede movement to and within these  minimize negative and maximize positive contributions to
localities. This disrupts delivery of nutrition and other health services. conflict prevention and peace building.

4. Floods Construction of large warehouse and/or expansion of stor-
Heavy rainfall seasons render roads impassable, cutting off transportation of age spaces within the health facilities is crucial to ensure
nutrition commodities. This leads to shortage and sometimes stock out of both  pre-positioning of supplies to avoid stock outs during the
medical and nutrition supplies at OTP, TSFP and stabilization centres. Program  rainy season. For future considerations, the state would
monitoring is also affected as reporting and support supervision by SMOH is initiate in-country production of RUTF using locally available
not conducted. Community based activities such as mobilization and mass ingredients which is important for ensuring cost effective
screening are negatively affected, registering a low turn out readily available supplies to manage severe acute malnutri-
for case identification. tion. This will ensure sustainable CMAM programming.

5. Poor referral system and gaps in continuity of care The state should endeavor to avail stabilization centers in
Limited availability of ambulances coupled by poor road networks are a major  each locality and support all health facilities to provide OTP,
challenge leading to high transport costs and longer hours spent on the road.  TSFP services. The state should also strengthen the referral
This has a negative impact on emergency cases that need referral to the stabi-  system for efficient and effective delivery of health services.
lization centres with some cases reaching the referral centres when it is too late
to be saved. Some children referred to TSFP upon discharged from OTP do not
join due to lack of transport to the nearest TSFP centre. This affects continuity
of care.

6. Lack of operational and implementation research data To ensure effective and well-coordinated CMAM imple-

The different INGOs work with the oversight of the SMOH but in isolation
with no clear way of sharing data and lessons learnt with each other. The

lack of readily available operational research data limits evidence-based
implementation.

In South Kordofan and similar contexts, timely and accurate data collection is
affected by poor internet access, limited phone network coverage, poor roads
and limited availability of trained staff [6]. Delayed and less accurate reporting
affect evidence-based decision making and planning.

Limited integration of nutrition services in other health services

Limited availability of enough and trained staff has negatively affected integra-
tion of nutrition services such as MUAC screening and nutrition counselling

at the triage, outpatient department (OPD) consultation rooms and during
vaccination days. This leads to less timely identification of cases leading to de-
layed diagnoses that are usually severe. Furthermore, lack of joint state cluster
coordination meetings for nutrition, WASH and health makes it difficult to share
lessons learnt and best practices across the different sectors for replication.

mentation, the different stakeholders need to have the
right to information via health information systems and
data platforms. Investing in infrastructure development
such as roads and telecommunication will improve timely
reporting and increased incentives for trained staff working
in hard-to-reach areas. Periodic refresher trainings on data
management will ensure accurate and timely reporting for
efficient planning. There is need for INGOs and the SMOH
to initiate an operational research initiative for continuous
project evaluation. It would also be valuable to allocate
resources to study the implementation of CMAM (imple-
mentation research) seeking to understand further the real
implementation conditions in South Kordofan.

The on-job and classroom trainings for all health care work-
ers (to include all cadres) should be revised to ensure that
nutrition topics such as MUAC screening and infant and
young child feeding (IYCF) practices are incorporated in
order to improve knowledge, skills and be in a position to
integrate and/or provide nutrition services alongside other
health care services offered to children, pregnant and lactat-
ing women (PLW). There is need to introduce IYCF ‘corners’
in health facilities and increase IYCF awareness through
increased facilitation of community nutrition volunteers.
SMOH should establish a joint learning and sharing fora
where stakeholders and health departments meet, report,
and share information, lesson learnt and best practices.
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to ensure integrated and quality CMAM implementa-
tion. Community based mechanisms ensuring growth
monitoring activities and routine nutritional screening
activities should be strengthened to increase access and
utilization. Planning, advocating and lobbying for sus-
tainable SMOH funding of the CMAM activities should
be prioritized in order to minimize overdependence on
donors and INGOs.

Abbreviations

WHO World Health Organization

SAM Severe Acute Malnutrition

CMAM  Community-based Management of Acute Malnutrition
MAM Moderate Malnutrition

oTP Outpatient Therapeutic Programme

TSFP Targeted Supplementary Feeding Programme

RUTF Ready to Use Therapeutic Feeds
FMoH Federal Ministry of Health

SMoH State Ministry of Health

NGO Non-Governmental Organizations
PLW Pregnant and Lactating Women

Acknowledgements

We thank the South Kordofan SMoH, the Federal Ministry of Health and other
organizations such as UN-OCHA for the open-source data which was used for
this study.

Authors’ contributions

QS designed the study, selected, and processed the data and wrote the
manuscript. OOA, EHM, MBA and LMM participated in writing and revising the
manuscript. All the authors contributed to the subsequent drafts, reviewed,
and endorsed the final submission.

Funding
No funding was obtained for this study.

Data availability
Not applicable.

Declarations

Ethics approval and consent to participate
No serious ethical issues involved in the study since secondary data was used,
and no direct interaction of human nor animal specimens was involved.

Consent for publication
Not applicable.

Page 4 of 4

Competing interests
All authors declare that they have no competing interests.

Received: 4 August 2022 / Accepted: 14 March 2023
Published online: 29 March 2023

References

1. Abu-Manga M, Al-Jawaldeh A. Nutrition Assessment of Under-Five Children
in Sudan: Tracking the Achievement of the Global Nutrition Targets. 2021,
8(5).

2. lreen S, Raihan MJ, Choudhury N, Islam MM, Hossain MI, Islam Z, Rahman
SMM, Ahmed T. Challenges and opportunities of integration of com-
munity based Management of Acute Malnutrition into the government
health system in Bangladesh: a qualitative study. BMC Health Serv Res.
2018;18(1):256-6.

3. Sserwanja Q Kamara K, Mutisya LM, Musaba MW, Ziaei S. Rural and
urban correlates of stunting among under-five children in Sierra Leone:

a 2019 Nationwide Cross-Sectional Survey. Nutr Metabolic Insights.
2021;14:11786388211047056.

4. Sserwanja Q Mutisya LM, Olal E, Musaba MW, Mukunya D. Factors associated
with childhood overweight and obesity in Uganda: a national survey. BMC
Public Health. 2021;21(1):1494.

5. Arinda IK, Sserwanja Q, Nansubuga S, Mukunya D, Akampereza P. Factors
Associated with Over-Nutrition among Men 15-54 years in Uganda: A
National Survey. Nutr Metabolic Insights. 2021;14:11786388211016833.

6. Sserwanja Q, Adam MB, Kawuki J, Olal E. COVID-19 in conflict border regions:
a case of South Kordofan, Sudan. Confl health. 2021;15(1):34.

7. Pati S,Mahapatra S, Sinha R, Pati S, Samal SN. Community Management of
Acute Malnutrition (CMAM) in Odisha, India: a Multi-Stakeholder Perspective.
Front public health. 2018;6:158-8.

8. Global Nutrition Report. 2020 Global Nutrition Report: action on equity to
end malnutrition. Bristol, UK: Development Initiatives; 2020. https://globalnu-
tritionreport.org/reports/2020-global-nutrition-report/.

9. Maleta K, Amadi B. Community-based management of acute malnutrition
(CMAM) in sub-saharan Africa: case studies from Ghana, Malawi, and Zambia.
FoodNutr Bull. 2014;35(2 Suppl):34-8.

10.  GOAL, Sudan. https://www.goalglobal.org/countries/sudan/.

11. CONCERN Worldwide. Republic of Sudan. https.//www.concern.net/
where-we-work/republic-of-sudan.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://globalnutritionreport.org/reports/2020-global-nutrition-report/
https://globalnutritionreport.org/reports/2020-global-nutrition-report/
https://www.goalglobal.org/countries/sudan/
https://www.concern.net/where-we-work/republic-of-sudan
https://www.concern.net/where-we-work/republic-of-sudan

	﻿Implementation of community-based management of severe acute malnutrition in conflict affected regions: a case of South Kordofan, Sudan
	﻿Abstract
	﻿Background
	﻿Current status of CMAM implementation in South Kordofan state
	﻿Challenges and recommendations
	﻿Conclusion
	﻿References


