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EXECUTIVE SUMMARY  

There are six POCs (including the sixth POC which is recently established due to relocation people from 

other POCs due to flooding) in Bentiu that currently hosts 40,500 IDPs (IoM verification in June 2014). It is 

located in a swampy area which is prone to flooding during heavy rainfall inside the United Mission in South 

Sudan (UNIMISS) compound at outskirts of Rubkona town. Medicines Sans Frontiers (MSF) operates the only 

inpatient feeding programme in its hospital while CARE, CONCERN and Action Against Hunger (ACF) provide 

nutrition feeding program in a coordinated manner within the five POCs.  

Comprehensive Mid upper Arm circumference (MUAC) screenings in all POCs (1-5) (the sixth POC was not 

included at that time since it was not in place, it is established recently due to relocation people due to 

flooding) carried out in May 2014 showed high levels of malnutrition with SAM = 7.1%, MAM = 13.3%, GAM = 

20.4%. Partners include UNICEF, MSF, CARE, CONCERN, ACF and WFP were participated. There was concern 

that the nutritional requirements of the population were not met, and coverage of the therapeutic feeding 

programmes may not be adequate and thus County Nutrition coordination sub-cluster sitting in Bentiu 

proposed to have a survey to assess prevalence of acute malnutrition for children under five years.  CARE 

being the main agency providing nutrition services took up the challenge and proposed to carry out the 

assessment. 

The overall objective of integrated SMART nutrition and mortality survey was to assess the prevalence of 

acute malnutrition among children of age 6-59 months and pregnant and lactating women (PLW) and the 

mortality rate in Bentiu POCs population as well as underlying risk factors contributing to malnutrition such 

as morbidity, Infant and Young Children feeding (IYCF) practices.   

 

Methodology: The integrated SMART Nutrition and retrospective mortality survey was carried out in the six 

Protection of Civilians (POCs) of Bentiu UNMISS base. The survey was a cross sectional study with two-stage 

cluster sampling using Standardized Monitoring and Assessment of Relief and Transitions (SMART) 

methodology. The first stage of sampling was selection of clusters within the POCs with Probability 

Proportional to Size (PPS) and the second stage was the selection of the households within the clusters 

using simple random sampling approach referred to as population listing method. Sectors are small 

geographical divisions within POCs, each POC is divided into a number of sectors ranging from 4 to 7 except 

POC six with only one sector. Sectors have their own boundary and population. Sectors were considered as 

clusters. In addition to anthropometric and mortality survey, Infant and Young Children Feeding (IYCF) 

practice and morbidity data were collected from the households to provide the magnitude of risk 

factors/underlying causes of malnutrition in the survey area. For anthropometric measurement and 

morbidity data children from the age of 6 to 59 months were targeted; mothers/caretakers of children aged 

0-23 months was targeted for IYCF data; and for mortality data all households selected for the survey was 

targeted; Pregnant and lactating (PLW) was targeted for MUAC measurement.  

 

Seven survey teams each comprising of 1 team leader and 2 measurers were involved in the survey. The 

teams were trained for 3 days on anthropometric measurement, survey methodology, interview skill and 
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other practical aspects. A standardization test and pilot survey were also part of the training which helped 

the team to practice the measurement and get familiarized with the survey tools. Feedback was given 

based on the gaps observed. The pre-test was undertaken in a sector within the POC5E which was not 

selected for the actual data collection. The high quality of the training coupled with standardization test 

and practical field exercise (pilot survey) and close supportive supervision from the supervisors ensured the 

quality of the data collected from the field. Representative from all health and nutrition partners working 

at Bentiu POCs were participated in supervision of the team throughout the survey. 

 
Key finding  

Table 1. Result Summary: Anthropometric, morbidity and mortality  

Index Indicator n % 95%, CI 

WHO 2006 

(N=529) 

Z-

scores 

Global Acute Malnutrition 

W/H< -2 z and/or nutritional oedema 

110 

 

20.8% 

 
16.4% - 25.9% 

Severe Acute Malnutrition 

W/H < -3 z and/or nutritional oedema 

26 

 

4.9% 

 
3.0% - 7.9% 

WHO 2006 

(N=528) 

Prevalence of underweight 

W/A< -2 z score 
145 27.5 % 23.8% - 31.5% 

Prevalence of underweight 

W/A < -3 z score 
42 8.0 % 5.65 - 11.1% 

WHO 2006 

(N=479) 

Prevalence of stunting 

H/A< -2 z score 
138 28.8 % 24.6% - 33.4% 

Prevalence of stunting 

H/A < -3 z score 
41 8.6 % 6.6 %- 11.1% 

WHO 2006 

(N=542) 
MUAC 

Global Acute Malnutrition 

(MUAC< 125 mm and/or oedema) 
52 9.6 % 6.9% - 13.3% 

Severe cute Malnutrition 

(MUAC< 115 mm and/or oedema) 
11 2.0 % 0.9% - 4.4% 

PLW 

(N=113) 
MUAC 

MUAC<21 cm 3 2.7% 0.6%-7.6% 

MUAC 21-23 cm 21 18.6% 11.9% -27.0% 

Morbidity 

(proportion of 

children of age 6-

59 months who was 

ill two weeks prior 

to the survey date) 

Proportion of children who was ill with 

one or more type of disease, N=532 
355 66.7% 62.7% - 70.9% 

Proportion of children who was ill from 

only one type of disease, N=355 
169 

 

47.6% 
42.3%-52.9% 

Proportion of children who was ill from 

more than one type of disease, N=355 
186 

 

52.4% 
47.1%-57.7% 

 

Type of illness 

Fever (N=355) 240 67.6% 62.5%-72.4% 

Cough/ARI (N=355) 161 45.4% 40.1%-50.7% 

Diarrhoea (N=355) 129 36.3% 31.4%-41.6% 
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Skin Infections (N=355) 24 6.8% 4.5%-10.0% 

Eye infections (N=355) 23 6.5% 4.2%-9.7% 

Others (N=355) 10 2.8% 1.4%-5.3% 

Usage of Insecticide treated bed net (proportion of children 

slept under a mosquito net (ITN) the previous night of the 

interview) (N=539) 

530 

 

98.3% 

 

96.7% - 99.2% 

Crude Mortality Rate (CMR):   /10,000/day (N=2712) 21 0.70 0.31-1.58 

Under Five Mortality Rate (U5MR): /10,000/day (N=575) 3 0.47 0.15-1.50 

Causes of deaths 
Injury/violence, N=21 13 61.9%  

Illness, N=21 8 38.1%  

 

 

 

Table 2. Result Summary: Infant and Young Child Feeding (IYCF) Practices  

 
Indicator Age group n % (95% CI 

Timely Initiation of breast feeding (Proportion of 

children who were put to the breast within one hour 

of birth, N=212 

0-23 

months 
149 

 

70.3% 

 

63.6-76.3% 

Colostrum Feeding  , N=211 0-23months 180 83.7% 78.1-88.4% 

Exclusive breast feeding under 6 months(Proportion of 

infants who were fed exclusively with breast milk (24 

hour recall)), N=84 

0-5 months 70 

 

83.3% 

 

73.6-90.6% 

Timely introduction of complementary feeding 

(Proportion of infants who received breast milk and a 

solid or semi-solid food (24-hour dietary recall), N=22 

6-8 months 8 

 

36.4% 

 

20.7%-63.6% 

Continued breast feeding at 1 year (Proportion of 

children old who were feed breast milk), N=34 

12-15 

months 
17 

50.0% 

 
32.4%-67.6% 

Continued breastfeeding at 2 years (Proportion of 

children of age who were feed breast milk), N=26 

20–23 

months 
6 

23.1% 

 
9.0%-43.6% 

Minimum 

dietary 

diversity 

Proportion of breastfed  children who 

ate from 3 or more food groups, N=64 
6–23 months 8 12.5% 5.6%-23.2% 

Proportion of non-breastfed  children 

who ate from 3 or more food groups, 

N=67 

6–23 months 11 16.4% 8.5%-27.5% 

Minimum 

meal 

frequency 

Proportion of breastfed  children who 

received solid, semi-solid, or soft foods 

3 or more  times per day, N=58 

6–23 months 38 65.5% 51.9%-77.5% 
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Proportion of non-breastfed children 

who received solid, semi-solid, or soft 

foods 4 or more  times per day, N=67 

6–23 months 18 26.9% 16.8%-39.1% 

Minimum 

acceptable 

diet 

Proportion of breastfed children who 

received meal frequency of 3 or more 

times per day and from 3 or more food 

groups), N=38 

6–23 months 6 15.8% 6.0%-31.3% 

Proportion of non-breastfed children 

who received meal frequency of 4 or 

more times per day and from 3 or more 

food groups), N=18 

6–23 months 3 16.7% 3.6%-41.4% 

 

Discussion and Conclusions: 

 The prevalence of malnutrition at a GAM rate of 20.8% (16.4% - 25.9%) and SAM of 4.9% (3.0% - 7.9) and 

reported as per the WHO 2006 standards, which is above the emergency threshold of GAM 15%; hence the 

nutrition situation in the Bentiu POCs is classified as critical/emergency levels given the prevailing 

aggravating factors such as high disease burden (66.9%) and suboptimal IYCF practices. This is also 

complemented by the fact that the survey carried out when the POCs are flooded due to the heavy rain 

and therefore cooking and getting of portable water was a problem for the community.  

 

However, the mortality rates were below the emergency threshold (4/10,000 persons/day for crude 

mortality rate and 2/10,000 persons/day for U5MR) as CMR was 0.70% and U5MR was 0.47%. The low 

mortality rate is a factor of humanitarian interventions that address the malnutrition menace.  IYCF 

practices in the survey community are inadequate. The nutritional status of the community, therefore, is 

critical and need concerted effort to divert the consequence of the problem.  

 

Recommendation 

Short term/Immediate recommendation 

 As the nutrition situation is Critical humanitarian actors on the ground should scale up the response 

with General Food Distribution (GFD) and Blanket Supplementary Feeding Programs (BSFP) to address 

the large scale nutrition insecurity at household level and treat individual malnourished children with 

Targeted Supplementary feeding programs (TSFP) and Therapeutic Feeding programs (TFP) preventive 

and treatment intervention packages. 

 The situation calls for increased training and/or refresher training of volunteer community nutrition 

workers in active case finding, referral and follow up of new cases to improve outreach activities.  

 Partners working on the ground should scale-up IYCF-BCC interventions and integrate with CMAM 

programs given the poor IYCF practices by the surveyed community in Bentiu POC.  
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 It is further recommended that community screening of children for malnutrition be intensified so as to 

arrest the situation before it culminates more severely. Community mobilization activities are to be 

increased with a continued creation of community awareness about malnutrition. This is important 

since some cases are presented very late when the child is extremely malnourished. 

 

Medium/Long term Intervention needs 

 Given the severity of the situation high impact intervention such as IYCF-BCC programs need to be 

designed and implemented at scale by humanitarian actors running nutrition interventions in the 

POC. 

 Humanitarian actors operational on the ground should focus on extensive trainings that target on 

capacity building of the volunteer community nutrition/health workers on active case finding, 

referral and follow up of malnourished children and promote appropriate child caring practices 

through mother-to-mother support groups.  

 Strengthening the Nutrition monitoring system in particular and the humanitarian situation watch in 

general in the area as per the evolution of the humanitarian context is of vital need. 

 In order to sustainably alleviate the problem of child morbidity, construction of safe latrine 

facilities and clean/improved water sources should complement the health education activities. 
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1. INTRODUCTION 

1.1. Overview of Bentiu Protection of Civilians (POCs)  

Bentiu and the neighboring town of Rubkona have been among the worst affected towns during the conflict, 

which broke out in December 2013. The latest large scale attack on 15 April 2014 resulted in mass killings 

of civilians in the towns, and caused thousands of people to flee to the UNMISS base. Within few weeks the 

number of people seeking protection at the UNMISS base had risen from around 15,000 in April to over 

30,000 in May and then to 40,5001 in June 2014.  

New arrivals to the POCs continue to be registered daily, as they reportedly flee the continued violence, 

food insecurity and other basic services in other parts of the State, including in Nhialdiu, Guit, Koch, Leer, 

Mayendit, Mayom and Pariang. 

From 15 January 2014, humanitarian partners took over delivery of assistance from UNMISS base. Since 

then, Unity State has an established humanitarian coordination system and OCHA provides technical 

coordination and guidance supports to clusters as well as to the Relief and Rehabilitation Commission (RRC) 

(in charge of the state). A multi-sector humanitarian response operation by cluster is ongoing in the POC 

sites, including provision of Health & Nutrition; general food rations distributions, WASH, protection 

activities and emergency education. 

There are six POCs (including the sixth POC which is recently established due to relocation people from 

other POCs due to flooding) in Bentiu UNMISS base. It is located in a swampy area which is prone to flooding 

during heavy rainfall inside the United Mission in South Sudan (UNIMISS) compound at outskirts of Rubkona 

town. The rains of 25-7-2014 led to flooding of the POCs and destruction of shelter and reducing access to 

health and other services. Most of IDPs are mostly from Rubkona County with a good number from Guit, 

Leer, Mayom and Abiemnon Counties. MSF operates the only inpatient feeding programme in its hospital 

while CARE, CONCERN and ACF provide nutrition feeding program in a coordinated manner within the five 

POCs.   

1.2. Justification to carry out SMART anthropometry and Mortality survey 

Comprehensive MUAC screenings in all POCs (1-5) (the sixth POC was not part of this MUAC screening at 

that time since it was not in place) carried out in May 2014 showed high levels of malnutrition with Severe 

Acute Malnutrition (SAM),7.1%, Moderate Acute Malnutrition (MAM),13.3%,  and  Global Acute Malnutrition 

(GAM),20.4%. Nutrition Partners who participated include UNICEF, MSF, CARE, CONCERN, ACF and WFP. 

After the MUAC screening, there was concern that the nutritional requirements of the population were not 

being met, and coverage of the therapeutic feeding programmes may not be adequate and thus County 

nutrition coordination sub-cluster sitting in Bentiu proposed to have a survey to provide the status of 

nutrition status of children in August 2014.  CARE being the main agency providing nutrition services took 

up the challenge and proposed to carry out the integrated SMART nutrition anthropometry and 

                                                           
1 IoM verification, June 2014 
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retrospective mortality survey with IYCF component. 

 

1.3. Survey Objectives 

The overall objective of integrated SMART nutrition and mortality survey was to assess the prevalence of 

acute malnutrition among children of age 6-59 months and the mortality rates in Bentiu POCs population as 

well as underlying risk factors contributing to malnutrition such as morbidity, child care and feeding 

practices  

 

Specific objectives:    

 To estimate the current prevalence of acute malnutrition among children aged 6-59 months (65-110 cm 

of height/length as proxy of age) and pregnant and lactating women (PLW); 

 To estimate retrospective crude mortality rates (CMR)  and under five mortality rates (U5MR); 

 To estimate the prevalence of two‐week retrospective morbidity  in children 6‐59 months; 

 To assess Infant and Young Child Feeding (IYCF) practices among children age 0 - 23 months. 

2. METHODOLOGY  

2.1. Geographic target area and population group 

The integrated SMART Nutrition and retrospective mortality survey was carried out in six Protection of 

Civilians (POCs) of Bentiu UNMISS base (POC1, POC2, POC3, POC4, POC5 and POC6). Each POC is 

geographically divided into a number of sectors, ranging from 4-7 sectors except POC six with only one 

sector. Sectors have their own boundary within the POC and specified number of population. Each sector 

within the POCs is named as like POC1A, POC1B ... POC2A ...POC3A...etc (see Annex 2 for the list of sectors 

within the POC). At the time the survey, there were 25 sectors within 6 POCs in Bentiu POC. In most cases 

each sector is bounded by ditches. The survey area is the Bentiu POC which is located in Rubkona County of 

Unity State, Republic of South Sudan.  

 

Children aged 6-59 months were targeted for anthropometric measurement and morbidity data children; 

mothers/caretakers of children age 0-23 months were targeted for IYCF data; and for mortality data all 

households selected for the survey were targeted; Pregnant and lactating (PLW) were targeted for MUAC 

measurement.  

2.2. Survey period 

The survey was conducted from 22nd to 28th August 2014. This period includes both survey staff training and 

field data collection.  

2.3. Timing of the survey 

The survey was carried out during heavy rain and flooding in the POCs. The flood restricted the movement 

of the people to get firewood, drinking water and other things important for their livelihood. At the time of 
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the survey, insecurity is also a problem for the study population who are living in the camp (POCs) to move 

out of the camp to access for food, market, and for their livelihood activity.  

 

2.4. Survey type and design 

The survey was cross-sectional with two stage cluster sampling using Standardized Monitoring and 

Assessment of Relief and Transitions (SMART) methodology. Sectors, small geographical areas within POCs, 

were considered as the smallest geographical unit (clusters). In addition to anthropometric and 

retrospective mortality data, IYCF and morbidity data were collected from all selected households for the 

survey.     

2.5. Sample size  

Emergency Nutrition Assessment (ENA) for SMART software delta version [August 4th, 2014 version] was 

used for sample size calculation.   

  

Parameters for Anthropometric survey: 

 Estimated Global Acute Malnutrition (GAM) prevalence of 20.4% was used for sample size 

calculation for this survey. To determine the prevalence of GAM for sample size calculation, 

monthly rapid exhaustive MUAC screening report which was done on July 24, 2014, was used. The 

current situation of the POC was also considered to take GAM prevalence of 20.4% for sample size 

calculation.  

 

 Precision: A precision of 5% was considered adequate to give accurate information to meet the 

objective of the survey, with GAM prevalence of 20.4%. 

 

 Design effect: since the survey area is a camp setting and the people is dependent on humanitarian 

aid, the intra- and inter-POC and Inter-sector difference is expected to be low with regard to 

malnutrition prevalence. Therefore, a design effect of 1.5 is used for this survey. 

 

 Average household size: 6 people per household was used for sample size calculation for this 

survey, national estimate of average household size 

 
 Percentage of U5: proportion of U5 in the population is 20% and used this is used for sample size 

calculation.  

 

 Non-Response rate: of 10%, to fill the gap refusal an absentee due to continuous relocation of 

people within the POCs due to flood  

 

Parameters used Mortality survey sample size calculation: 

 CMR estimate: 0.6 was used, it is obtained from average weekly CMR report on the month of July 

2014 in the POCs 
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 Recall period: 111 days of recall period was used for this survey considering the “re-capture of 

Bentiu town by government forces on May 8th, 2014” as a major event. The recall period was within 

the range of May 8th, 2014 to August 26th, 2014.  

 

 Desired precision:  of 0.4 was considered adequate to give accurate information to meet the 

objective of the survey, for CMR of 0.6. 

 
 Design effect: The intra- and inter-POC and Inter-sector difference is expected to be low with 

regards to crude death rate. Therefore, a design effect of 1.5 is used for this survey. 

 
 Non-Response Rate: 10%, to fill the gap refusal an absentee due to continuous relocation of people 

within the POCs due to flood  

 
 Average Household size: 6 people per household, national estimate of average household size  

 

Sample sizes for anthropometric measurement and mortality data was calculated separately as described in 

Table 3 below.  

 

Table 3: Sample size calculation for anthropometric and retrospective mortality survey 

Data entered on ENA software Anthropometric survey 
Retrospective mortality 

survey 

Estimated prevalence 20.4%2 0.63 

Desired precision  5 0.4 

Design effect  1.5 1.5 

Recall period  1114 days 

Average household size 6 6 

Percent of under five children 20%  

Percent of non-respondent  10% 10% 

Sample sizes (Households) 419 HH (407 children were 

included in the survey) 

392 HH (population included 

in the survey was 2119) 

 

Anthropometric survey: using the above indicated data, ENA for SMART software (August 4th, 2014 version) 

generated 419 households (407 children to be included in the survey) to be visited for anthropometric 

survey. All children 6-59 months of age in all selected households were measured regardless of attaining 

the required number of children per cluster.  

 

Mortality survey: A sample size 392 Households (with total population of 2119) were planned to be visited 

                                                           
2 To determine the prevalence of GAM for sample size calculation, we used Monthly Rapid exhaustive MUAC screening Report which 

was done on July 24, 2014.    
3 Average weekly CMR on the month of July 2014 
4 The date when government troops recaptured Bentiu town, May 8th, 2014  
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for mortality data.  

 

Overall: the higher sample of anthropometric was used for both Nutrition anthropometric and mortality 

survey. It was determined to visit 15 households for mortality and anthropometric data for four days which 

resulted in random selection of 28 clusters. A team was planned to survey one cluster per day. All 

randomly selected clusters were surveyed. 

2.6. Sampling Methodology 

Standardized Monitoring and Assessment of Relief and Transitions (SMART) methodology which uses two 

stage cluster sampling with Probability Proportional to Size (PPS) was deployed for this integrated nutrition 

and retrospective mortality survey.  

2.6.1. First stage sampling: selection of Clusters 

The first stage of sampling was selection of clusters, for this survey “Sectors”. Each Sector in the POCs 

(Annex 5 to see Map of POCs)5 was considered as a smallest geographical unit (a cluster) and the clusters to 

be sampled were selected with probability proportional to size (PPS). Name of the all the 25 sectors along 

with their respective populations was entered into ENA for SMART software August 4th, 2014 version and 

the software automatically selected 28 Sector to be covered during the survey (Annex 2 for the list of 

sectors selected for this survey). 

2.6.2. Second stage sampling: Selection of households 

The second stage of sampling was the selection of the households within selected Sector for the study using 

simple random sampling approach referred to as population listing method. On arrival at the Sector, the 

survey team would introduce themselves and the objective of the survey to the Sector/POC leader. In 

collaboration with the Sector leader, the team would then prepare list of all households in the sector.  

Then, using random number table, the team selected the required 15 households between 1 and the last 

number which correspond to the listed households. Once the households were selected the survey team 

would start from the nearest randomly selected household to carry out anthropometric measurement, 

mortality and IYCF questionnaire. Supervisors from health and nutrition partners in Bentiu POC supported 

the team during household selection. All the 15 households were visited regardless of the presence of 

children 6-59 months. Those households with children 24-59 months of age were targeted for only 

anthropometric and mortality questionnaire; those households with children 0-5 months of age were 

targeted for mortality and IYCF survey; and those households with children 6-23 months of age were 

targeted for all Anthropometric, IYCF and mortality survey. Households without children in the range of 0-

59 months of age were eligible only for mortality questionnaire.  

 

In this study, a household was defined as a person or group of persons related or unrelated by blood, 

residing in the same tent, having one household head and eating from the same cooking pot. 

                                                           
5 There are 25 sectors in 6 POCs (including POC six)  
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2.7. Survey team recruitment and training 

Seven survey teams each comprising of 1 team leader and 2 measurers were involved in the integrated 

nutrition and retrospective mortality survey. The team members were recruited based on their prior 

experience in a similar survey and from the local residents residing in the POCs. The teams were trained 

for 3 days on anthropometric measurement, survey methodology, interview skill and other practical 

aspects. Standardization exercise was also taken to evaluate precision and accuracy of the survey team. All 

team members were able to practice on measurement techniques to familiarize themselves with the tools 

on anthropometric measurements. Survey team members who performed poorly during the standardization 

test underwent more on-field training to perfect their skills. Pilot test was undertaken in non-selected 

sector within the survey POCs before the actual data collection to test the data collection instruments and 

to help the team to practice the measurement and get familiarized with the survey tools. Feedback will be 

given based on the gaps observed. Survey teams were supervised on daily basis, on-spot feedbacks were 

given to the team and daily recap meetings were held and feedbacks were given before they went out for 

the next day’s field work. Representatives of health and nutrition partners working on the ground were 

participated as supervisor throughout the survey process (during training and data collection).  

 

Training of survey team:  A 3-days training for enumerators, team leaders and supervisors were done 

covering: 

 Objectives of the nutrition, mortality and IYCF survey 

 Anthropometrical measurement techniques: height/length, weight and MUAC measurement 

techniques and precautions on taking measurements   

 Age assessment: how to prepare and use local event calendar to assist mother to recall the age of 

their children.  

 Assessment of health status of the child (illness), and mortality data  

 Standardization training (test) for enumerators  

 Data collection and interview techniques, procedures  

 How to fill the formats properly with practice (data recording procedure and precautions) 

 Ethical considerations during the survey 

 How the survey will be organized 

 

The team leaders were provided survey manual, to guide the team according to the rules and procedures 

stated in the SMART survey manual and local event calendar to aid them for better age estimation.  

2.8. Survey Coordination and Management 

The Standard nutrition survey was coordinated by CARE International South Sudan in collaboration with 

Health and Nutrition partners working in the survey area. CARE International South Sudan was responsible 

for the overall management and technical oversight of the field execution of the survey. Health and 

Nutrition partners working on the ground were involved in the pre-survey communication, survey team 

training, field data collection and supervision of the data collection process. CARE International South 

Sudan was responsible for data entry, analysis and reporting of the survey. The survey was implemented 
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following the validation of the technical proposal by the South Sudan Nutrition Cluster Survey Technical 

Working Group (TWG) and approval by Unity State- nutrition sub cluster. 

 

2.8.1. Data Collection tools 

Structured questionnaires were used for anthropometric, morbidity, mortality and IYCF surveys.  

2.8.2. Anthropometric Variables measured and recorded 

Anthropometric data was collected from all children within the eligible age range (6-59 months) and PLW. 

The data that was collected include: 

Age  

Age of children between 6-59 months was determined by using official documents stating his/her date of 

birth (Birth certificate, Baptism certificate, immunization card etc..), using local event calendar based on 

the important events (see annexed), provided by the mother or caretakers comparing with the age of a 

neighbor’s child if the age of the child is known, and any combination of the above.  A local event calendar 

was prepared in collaboration with the survey team and given to each survey team to aid accuracy.  

 

MUAC 

MUAC was measured for all eligible children (6-59 months of age) using standard MUAC tape on the left 

upper arm following all the necessary steps. All children falling under 115mm was considered as severe 

cases and those falling between >= 115 mm and < 125 mm was regarded as moderate cases. The reading 

and recording of the measurement were done to the nearest of 1mm.  

 

Weight 

A 25kg, 100g graduated, Salter spring scale was used. Weight was recorded to the nearest 100g (0.1kg) 

following all the necessary. All the subjects were weighed nude to ensure accuracy of weight 

measurement. Salter scales were calibrated every morning using standard weight and checked before every 

measurement.   

 

Height  

Children under 87 cm or 6 - 24 months of age were measured in lying position (Length) while those 

children over 87 cm or 24-59 months were measured in standing position (Height). Children whose 

height/length was between 65 and 110cm were included in the survey. However, if a child is found with 

height <65cm but confirmed age is >=6 months old, the child was included in the sample. Before measuring 

height/length, subjects were requested to put off their shoes and hat if any and untie girls’ hair. Height 

was recorded to the nearest 0.1cm following all necessary steps (for both standing and lying position). 

 

Bilateral pitting Oedema  

The presence of nutritional edema was determined by applying moderate pressure for about three seconds. 

(By counting “one thousand and one, one thousand and two, one thousand and three” in English, 

pronouncing the words carefully, this takes about three seconds). If there is edema, an impression 



8 
 

remained for some time (at least a few seconds) where the edema fluid has been pressed out of the tissue. 

The child should only be recorded as edematous if both feet clearly have edema. Any suspected oedema 

case was reported and verified by the survey supervisors. 

2.8.3. Morbidity data and Mortality rate 

Morbidity: Two-weeks retrospective morbidity data was collected from mothers/caregivers of all children 

(6-59 months) included in the anthropometric measurement. The mother/caregiver was asked whether or 

not the  child  had  had  diarrhea, cough, fever, skin infection and eye infection  in  the  two  weeks  

preceding  the  survey. The operational definition of diarrhea, fever and cough was clearly placed at the 

bottom of the data collection format. The survey teams were trained about these operational definitions.  

 

Mortality: Crude and U5 mortality rates were assessed in sampled HH in the POCs.  Apart from considering 

the number of people currently living in the household, those who joined or left the households, birth and 

deaths during the recall period was considered. One sheet per household was used to record mortality 

information.  Mortality questionnaire included questions related to mortality in the last 111 days among 

the whole population. The recapture of Bentiu town by the government troop on May 8th, 2014 was used as 

the recall period which was 1116 days. 

2.8.4. Infant and young child feeding (IYCF) 

Infant and young child feeding practices for children <24 months were assessed based on standard WHO 

recommendations (WHO7 2010).  

2.9. Data Management and Analysis 

ENA for SMART software August 4th, 2104 version was used to enter and analyse anthropometric and 

mortality data. Data with extreme values flagged by the software were excluded from analysis using SMART 

flags. Data entry and analysis of qualitative survey (IYCF) was done using EPI-Info version 5.3.4. 

 

2.10. Data Quality Assurance Process 

The high quality of the training coupled with standardization test, practical field exercise (Pre-test survey) 

and close supportive supervision from the supervisors ensured the quality of the data collected from the 

field. Partner representatives from the POC were participated in supervision of the team during the survey. 

 

On daily basis, anthropometric data was entered into ENA for SMART software [August 4th, 2014 version], 

plausibility check performed and feedback provided to each team before commencement of the 

subsequent day’s data collection. Accordingly on‐spot improvements were made to ensure the quality of 

the data collection process. Prior to departure to the field all anthropometric data collection equipment’s 

were calibrated to ensure high quality data collection and standardization of the data collection process in 

                                                           
6 Bentiu town was recaptured by government troop on May 8, 2014 

7 Indicators for assessing infant and young child feeding practice, Part 2 measurement, WHO 2010 
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minimizing systematic and random errors in measurement.  

2.11. Indicators, Case Definition and Inclusion Criteria 

2.11.1. Acute malnutrition- Case definitions and Inclusion Criteria 

Weight-for-height index: The weight-for-height index was used to identify wasted children. This index 

measures short term effect either from lack of food intake or poor child care practices resulting in illness, 

which reflects the recent past and current situation of the area.  

 

The weight for height index was estimated from a combination of the weight for height (WFH) index values 

combined with the presence of oedema. This index was expressed in WFH indices in Z-scores, according to 

WHO 2006 growth reference standards.  

Table 4: Nutritional Status indicators and cut-offs used 

Indicator Children 6-59 months 

Acute Malnutrition1 

 

 

Global Acute Malnutrition (GAM) *WHZ <-2 Z-score and/or oedema 

 Moderate Acute Malnutrition (MAM) WHZ <-2 and ≥-3 Z-score 

Severe Acute Malnutrition (SAM) WHZ <-3 and/or oedema 

Stunting1 

 

 

Stunting **HAZ <-2   Z-score 

Moderate HAZ <-2 and ≥-3  Z-score 

Severe HAZ <-3 SD Z-score 

Underweight1 

 

 

Underweight ***WAZ <-2  Z-score 

Moderate WAZ <-2 and ≥-3  Z-score 

Severe WAZ <-3  Z-score 

Acute Malnutrition 

(based on MUAC) 

 

 

At risk of malnutrition MUAC <135 mm and ≥125 mm 

Moderate malnutrition MUAC≥115mm and MUAC<125mm 

Severe malnutrition 
MUAC<115 mm 

1 Calculated using WHO 2006 standard; *WHZ: weight-for-height z-score, **HAZ: height-for-age z-score, 

***WAZ: weight-for-age z-score 

2.11.2. Mortality 

A 111 days recall period was used to collect mortality data. SMART methodology was employed in data 

entry and calculations of crude and under five mortality rates. The results are expressed per 10,000 

persons per day. It is calculated using the following formula. 

 

Crude mortality Rate (CMR) = 10,000/a*f/ (b+f/2-e/2+d/2-c/2)  

Where: 

a= Number of recall days (111)  

b= Number of current households resident 
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c = Number of people who joined household 

d= Number of people who left household 

e= Number of births during recall 

f= Number of deaths during recall period 

Thresholds are defined as follows: 

 

Crude mortality Rate (CMR): 

  Alert level: 1/10,000 persons/day 

  Emergency level: 2/10,000 persons/day 

Under Five Mortality rate (U5MR): 

  Alert level: 2/10,000 persons/day 

  Emergency level: 4/10,000 persons/day 

2.11.3. Infant and Young Child Feeding (IYCF) Indicators (children 0-23 months) 

Infant and young child feeding practices were assessed based on standard WHO recommendations 

(WHO, 2010) as follows: 

 Timely initiation of breastfeeding: proportion of children 0-23 months of age who were put to the 

breast within one hour of birth. 

Children 0-23 months of age who were put to the breast within one hour of birth 

Children 0-23 months of age 

 

 Exclusive breastfeeding under 6 months: proportion of infants 0–5 months of age who are fed 

exclusively with breast milk: (including milk expressed or from a wet nurse, ORS, drops or syrups 

(vitamins, breastfeeding minerals, medicines). 

 

Infants 0–5 months of age who received only breast milk during the previous day 

Infants 0–5 months of age 

 

 Continued breastfeeding at 1 year: proportion of children 12–15 months of age who are fed breast 

milk. 

Children 12–15 months of age who received breast milk during the previous day 

Children 12–15 months of age 
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 Continued breastfeeding at 2 years: proportion of children 20-23 months of age who are fed breast 

milk. 

Children 20-23 months of age who received breast milk during the previous day 

Children 20-23 months of age 

 

 Introduction of solid, semi-solid or soft foods: Proportion of infants 6–8 months of age who receive 

solid, semi-solid or soft foods. 

Infants 6–8 months of age who received solid, semi-solid or soft foods during the previous day 

Infants 6–8 months of age 

 

3. RESULTS  

3.1. Socio-demographic characteristics of the survey population 

A total of 542 children aged 6-59 months and 113 PLW were assessed for their nutritional status using 

anthropometric measurement from 415 sampled households. However 13 children were excluded from the 

final analysis due to out of range values using SMART flags (-3 to 3 Z-score for WHZ).  Overall, the mean 

weight-for-height index was negative (mean ± SD of WHZ: -1.15±1.08) indicated that children in the 

surveyed population are affected by acute malnutrition.  The total number of people that were present in 

the assessed households during the survey was 2712. The average household size was 6.5 and 21.2% of the 

total population were under five children aged from 0-59 months.  

 

Among the sampled children, 266 (49.1%) were boys while 27 (50.9%) were girls. The overall sex ratio of 

the surveyed children was 1.0 indicating that both sexes were equally represented within the sample (sex 

ratio should be between 0.8-1.2). The proportion of young children (6‐29 months) as compared to that of 

30‐59 months old children was well represented (0.83) which is supposed to be around 0.85.  The age and 

sex distribution of sampled children are described in Table 4 below. The sex and age pyramid of children 6-

59 months of age sampled during the survey is presented below (Figure 1). 

 

Table 5: Distribution of age and sex of sampled children, Bentiu POC, Unity State (Aug 2014)  

 Boys  Girls  Total  Ratio 

AGE (mo) no. % no. % no. % Boy:girl 

6-17  62 54.4 52 45.6 114 21.0 1.2 

18-29  57 43.2 75 56.8 132 24.4 0.8 

30-41  59 45.0 72 55.0 131 24.2 0.8 

42-53  65 59.1 45 40.9 110 20.3 1.4 

54-59  23 41.8 32 58.2 55 10.1 0.7 
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Total  266 49.1 276 50.9 542 100.0 1.0 

 

Figure 1: Surveyed children age and sex pyramid (N=542), Bentiu POC, Unity State (Aug 2014) 

 

 

The demographic characteristics of the respondent of the survey are presented in Table 6 below. As per the 

result of the survey, 21.2% and 20.0% of the total population were children aged 0-59 months and 6-59 

months, respectively. The household size of the surveyed population was 6.5 as compared to the planned 

household size of 6.0.   

 

 Table 6: Characteristics of study population, Bentiu POC, Unity State (Aug 2014)   

Surveyed population  N 

Number of children analysed for nutritional status  529 

Number of anthropometric data excluded (WFH) with SMARY flag  13 

Number of  total population surveyed for mortality data  2712 

Number of children under five surveyed for mortality data  574 

Number of household covered for the mortality and anthropometric survey  415 

Number of persons joined the household during the recall period of 111 days (a period 

from May 8th to August 26th, 2014) 

178 

Number of persons left the household during the recall period of 111 days 244 

Number of under five children joined the household during the recall period of 111 days 46 

Number of under five children left the household during the recall period of 111 days 23 
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Number of births during  the recall period 111 days  59 

Number of persons per household (2712/415) 6.5 

Number of 6-59 months children per household (542/415) 1.3 

% of children under five (6-59 months) in the population  ((542/2712)*100) 20.0% 

% of children under five (0-59 months) in the population  ((574/2712)*100) 21.2% 

  

3.2. Anthropometric results (based on WHO 2006 growth standards) 

(All results presented in the main report are in WHZ score, using WHO 2006 growth Reference) 

3.2.1. Prevalence of acute Malnutrition based on Weight-for-Height Z scores (WHZ) 

Analyses for global acute malnutrition (GAM) were conducted on a total of 529 children. The prevalence of 

Global Acute Malnutrition (GAM) using z-score was 20.8% (16.4 - 25.9 95% C.I.) while the prevalence of 

Sever Acute Malnutrition (SAM) was 4.9% (3.0 - 7.9 95% C.I.). Desire precision of GAM prevalence of the 

survey is 4.75% as compared to 5% of the planned desire precision. As pointed out in the table 7 below, the 

GAM and SAM rates both for WHO 2006 growth reference is well above emergency threshold (15%).  

Children who were found with SAM case during data collection were referred to OTP and those MAM cases 

were referred to the operational TSFP program at the time.  

 

Table 7: Prevalence of Acute Malnutrition based on weight-for-height z-scores and/ or edema by Sex 

 All 

n = 529 

Boys 

n = 260 

Girls 

n = 269 

Prevalence of global malnutrition  

(<-2 z-score and/or oedema) 

(110) 20.8 % 

(16.4 - 25.9 95% C.I.) 

(55) 21.2 % 

(14.8 - 29.2 95% C.I.) 

(55) 20.4 % 

(16.0 -25.7 95% C.I.) 

Prevalence of moderate malnutrition  

(<-2 z-score and >=-3 z-score, no edema)  

(84) 15.9 % 

(12.1 - 20.6 95% C.I.) 

(41) 15.8 % 

(10.5 - 23.1 95% C.I.) 

(43) 16.0 % 

(12.5 -20.2 95% C.I.) 

Prevalence of severe malnutrition  

(<-3 z-score and/or oedema)  

(26) 4.9 % 

(3.0 - 7.9 95% C.I.) 

(14) 5.4 % 

(2.8 - 10.2 95% C.I.) 

(12) 4.5 % 

(2.2 - 9.0 95% C.I.) 

The prevalence of oedema is 0.0 % 

  

Based on statistical analysis of where our true population prevalence lies within our current survey 

confidence interval (using CDC calculator‐one survey statistical package), the probability that our true 

population prevalence value exceeds the emergency threshold of 15% GAM is 100%. Also, within the 

confidence interval (16.4-25.9% CI), we are 100% sure that our true population value is higher than a GAM 

of 20%, and about 50% sure that it is above 27.5% GAM. 

 

 

 

 



14 
 

Figure 2: Weight for Height distribution in Z-score compared to the WHO 2006 growth reference 

 

 

The Weight‐for‐height distribution curve of the anthropometric survey results compare to WHO standard is 

presented below.The frequency distribution curve of Weight‐for‐Height Z‐scores of the sampled children 

based on WHO 2006 growth standards, is skewed to the left to that of the reference population as 

presented in Figure 2 above, with a mean ± Standard Deviation of WHZ of (-1.15±1.08) and relatively 

short/flat curve. This indicates that that the surveyed population is normally distributed and that the 

surveyed population is relatively malnourished as compared to the reference population. The standard 

deviation of 1.08 is perfect for normally distributed population (since SD is expected to be around 1.0 and 

survey SD should be <1.2).   

 

Table 8: prevalence of Acute Malnutrition by age based on WHZ-scores and/ or edema) 

  Severe wasting 

(<-3 z-score) 

Moderate wasting  

(>= -3 and <-2 z-score ) 

Normal 

(> = -2 z score) 

Oedema 

Age (mo) Total no No. % No. % No. % No. % 

6-17 113 8 7.1 28 24.8 77 68.1 0 0.0 

18-29 130 4 3.1 15 11.5 111 85.4 0 0.0 

30-41 128 6 4.7 19 14.8 103 80.5 0 0.0 

42-53 104 6 5.8 14 13.5 84 80.8 0 0.0 

54-59 54 2 3.7 8 14.8 44 81.5 0 0.0 

Total 529 26 4.9 84 15.9 419 79.2 0 0.0 
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Table 8 above shows the distribution of acute malnutrition by age group in Z-scores and/or oedema as per 

WHO 2006 growth standards. As tabulated below, no cases of bilateral pitting oedema were reported with 

4.9% and 15.9% severely and moderately wasted children, respectively. 

 

MUAC was taken on all children who were eligible for anthropometric measurement, with age of 6-59 

months (height of 65-110 cm as proxy of age). As indicated in Table 9 below, proxy GAM prevalence of 

children from 6-59 months based on MUAC was 9.6% as compared to GAM prevalence of 20.8% based on 

WFH-score. Similarly, SAM prevalence of the surveyed population based on MUAC (2.0%) was less than half 

of SAM prevalence based on WFH Z-score (4.9%).  

 

Table 9: Prevalence of acute malnutrition based on MUAC cut off's (and/or oedema) by sex 

 All 

n = 542 

Boys 

n = 266 

Girls 

n = 276 

Prevalence of global malnutrition  

(< 125 mm and/or oedema) 

(52) 9.6 % 

(6.9 - 13.3 95% C.I.) 

(20) 7.5 % 

(4.5 - 12.3 95% C.I.) 

(32) 11.6 % 

(7.4 - 17.8 95% C.I.) 

Prevalence of moderate malnutrition  

(< 125 mm and >= 115 mm, no oedema)  

(41) 7.6 % 

(5.3 - 10.6 95% C.I.) 

(15) 5.6 % 

(3.3 - 9.4 95% C.I.) 

(26) 9.4 % 

(5.7 - 15.1 95% C.I.) 

Prevalence of severe malnutrition  

(< 115 mm and/or oedema)  

(11) 2.0 % 

(0.9 - 4.4 95% C.I.) 

(5) 1.9 % 

(0.6 - 5.9 95% C.I.) 

(6) 2.2 % 

(0.9 - 5.3 95% C.I.) 

 

Prevalence of acute malnutrition based MUAC by age category is presented in table 10 below.  

 

Table 10: Prevalence of acute malnutrition based on MUAC cut off's (and/or oedema) by sex 

 

  Severe wasting 

(< 115 mm) 

Moderate wasting  

(>= 115 mm and < 125 mm) 

Normal 

(> = 125 mm ) 

Oedema 

Age 

(mo) 

Total 

no. 

No. % No. % No. % No. % 

6-17 114 5   4.4 24  21.1 85  74.6 0   0.0 

18-29 132 5   3.8 6   4.5 121  91.7 0   0.0 

30-41 131 0   0.0 10   7.6 121  92.4 0   0.0 

42-53 110 1   0.9 1   0.9 108  98.2 0   0.0 

54-59 55 0   0.0 0   0.0 55 100.0 0   0.0 

Total 542 11   2.0 41   7.6 490  90.4 0   0.0 
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3.2.2. Prevalence of Malnutrition based on Weight-for-Age Z scores (WAZ) 

 

Table 11: Prevalence of underweight based on weight-for-age z-scores by sex  

 All 

n = 528 

Boys 

n = 260 

Girls 

n = 268 

Prevalence of underweight 

(<-2 z-score) 

(145) 27.5 % 

(23.8 - 31.5 95% C.I.) 

(75) 28.8 % 

(23.3 - 35.2 95% C.I.) 

(70) 26.1 % 

(20.8 - 32.3 95% C.I.) 

Prevalence of moderate 

underweight 

(<-2 z-score and >=-3 z-score)  

(103) 19.5 % 

(16.4 - 23.0 95% C.I.) 

(54) 20.8 % 

(16.3 - 26.1 95% C.I.) 

(49) 18.3 % 

(13.3 - 24.6 95% C.I.) 

Prevalence of severe underweight 

(<-3 z-score)  

(42) 8.0 % 

(5.6 - 11.1 95% C.I.) 

(21) 8.1 % 

(5.1 - 12.6 95% C.I.) 

(21) 7.8 % 

(5.4 - 11.3 95% C.I.) 

 

 

Table 12: Prevalence of underweight by age, based on weight-for-age z-scores  

  Severe underweight 

(<-3 z-score) 

Moderate underweight 

(>= -3 and <-2 z-score ) 

Normal 

(> = -2 z score) 

Oedema 

Age 

(mo) 

Total 

no. 

No. % No. % No. % No. % 

6-17 108 10   9.3 19  17.6 79  73.1 0   0.0 

18-29 129 14  10.9 22  17.1 93  72.1 0   0.0 

30-41 128 11   8.6 28  21.9 89  69.5 0   0.0 

42-53 108 6   5.6 24  22.2 78  72.2 0   0.0 

54-59 55 1   1.8 10  18.2 44  80.0 0   0.0 

Total 528 42   8.0 103  19.5 383  72.5 0   0.0 

 

3.2.3. Prevalence of Malnutrition based on Height-for-Age Z scores (HAZ) 

 

Table 13: Prevalence of stunting based on height-for-age z-scores and by sex 

 All 

n = 479 

Boys 

n = 239 

Girls 

n = 240 

Prevalence of stunting 

(<-2 z-score) 

(138) 28.8 % 

(24.6 - 33.4 95% C.I.) 

(70) 29.3 % 

(24.0 - 35.2 95% C.I.) 

(68) 28.3 % 

(21.9 - 35.7 95% C.I.) 

Prevalence of moderate stunting 

(<-2 z-score and >=-3 z-score)  

(97) 20.3 % 

(15.8 - 25.6 95% C.I.) 

(46) 19.2 % 

(14.6 - 25.0 95% C.I.) 

(51) 21.3 % 

(14.5 - 30.0 95% C.I.) 

Prevalence of severe stunting 

(<-3 z-score)  

(41) 8.6 % 

(6.6 - 11.1 95% C.I.) 

(24) 10.0 % 

(6.5 - 15.1 95% C.I.) 

(17) 7.1 % 

(4.0 - 12.1 95% C.I.) 
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Table 14: Prevalence of stunting by age based on height-for-age z-scores 

  Severe stunting 

(<-3 z-score) 

Moderate stunting 

(>= -3 and <-2 z-score ) 

Normal 

(> = -2 z score) 

Age (mo) Total no. No. % No. % No. % 

6-17 91 7   7.7 14  15.4 70  76.9 

18-29 113 14  12.4 26  23.0 73  64.6 

30-41 117 15  12.8 32  27.4 70  59.8 

42-53 106 5   4.7 18  17.0 83  78.3 

54-59 52 0   0.0 7  13.5 45  86.5 

Total 479 41   8.6 97  20.3 341  71.2 

 
 

Table 15: Mean z-scores, Design Effects and excluded subjects  

Indicator n Mean z-

scores ± SD 

Design Effect 

(z-score < -2) 

z-scores not 

available* 

z-scores out 

of range 

Weight-for-Height 529 -1.15±1.08 1.72 0 13 

Weight-for-Age 528 -1.29±1.15 1.00 0 14 

Height-for-Age 479 -1.00±1.45 1.06 0 63 

* contains for WHZ and WAZ the children with edema. 

 

The design effect for Weight-for-Height (z-score < -2) was at 1.72 as compare to 1.5 for Planning, which 

showed that there is an inter-sector variation regarding malnutrition prevalence. Number of children 

excluded from final analysis for Height-for-Age (z-score < -2) is as high as 63 with SMART flag compared to 

Weight-for-Age and Weight-for-Height. This is due to the fact that WHO flag is more inclusive ranging from 

+6 to -6 z-score as compared to SMART flag ranging from +3 to -3 z-score. The design effect for Height-for-

Age is high (1.45) as well. This might be related to challenges in age estimation and the height of some 

children is above the 110 cm (children with age of 6-59 months supposed to have height of 65-110 cm) with 

confirmed age of less than 59 months.   

 
3.3. Mortality 

Mortality data was collected in every household selected for the survey. A 111 days recall period was used 

to collect retrospective mortality data. The recall date was set when the government forces captured 

Bentiu town on May 8th, 2014. One sheet per household mortality questionnaire was used for data 

collection.  Based on the information gathered from 415 households, crude and under five mortality rates 

were calculated. Four households were reported as refusal and absentee (non-responding). During the 

survey, all the households included in the anthropometric survey were considered for mortality data 

regardless of whether they had children 6- 59 months or not. A total of 2712 people were present in the 

assessed households; 21.2% of these were children under five years of age (children 0-59 months of age). 

The average number of people per household was 6.5. Data was collected from 13 households per cluster 
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and summary of the result is presented in table 16 below. 

  

The results of the retrospective mortality survey showed that the Crude death rate (CMR) is 0.70 (0.31-

1.58, 95% CI) deaths/10,000 people/day, while the under-five mortality rate (U5MR) is 0.47 (0.15-1.50, 95% 

CI) deaths/10,000 under-five children/day. The results were well below the WHO emergency threshold 

(2/10,000 persons/day for crude mortality rate and 4/10,000 U5 children/day for U5MR) for developing 

countries. The results also showed that the CMR in the survey population are highly clustered with a design 

effect of 3.37.  

 

Table 16: Characteristics of mortality data respondent and Crude and under five Mortality rates   

Demographic data Number 

Current resident in the assessed households 2712 

Current resident of under five children in the assessed households  574 

People who joined the household during the recall period of 111 days  178 

People who left the household during recall period of 111 days 244 

Under five children who left the household during recall period of 111 days 23 

Under five children who joined the household during recall period of 111 days 46 

Birth during the recall period of 111 days  59 

Total Death during the recall period of 111 days 21 

Under five death during the recall period of 111 days  3 

Recall period in days 111  

CMR(Death/10,000 people/day) 0.70 

(0.31-1.58, 95% CI) 

U5MR(death in under five children/10,000/day) 0.47 

(0.15-1.50, 95% CI) 

 
As indicated in Table 17 below, the death rate for male is much higher than female. This might be due to 

the fact that majority deaths were caused by injuries and violence (which contributed about 62% of the 

total death as compared to 38% due to illness) during migration (above 52% of the total death occurred 

during migration) which makes male more vulnerable (see Table 18 below).  Majority of deaths were 

occurred for age groups from 18 to 120 years, adults, which contributes for high design effect for the crude 

mortality rate (design effect of 3.37) compared to under-five mortality rate (design effect of 1.0).  

 

 

 

 

 

 

 

 



19 
 

Table 17: Death Rates and Design Effects, Bentiu POC, Unity State (Aug 2014) 

 

Indicator  Mortality Rate 95% CI Design Effect 

Crude  Mortality Rate  CMR  0.70 0.31-1.58 3.37 

CMR per sex 
Male 1.03  0.31-3.32 4.72 

Female 0.36  0.15-0.88 1.13 

Under Five Mortality Rate U5MR (0-4 years) 0.47 0.15-1.50 1 

Mortality rate per age category 

5-11 years 0.00  0.00-0.00 1 

12-17 years 0.00  0.00-0.00 1 

18-49 years 1.19  0.39-3.59 4.21 

50-64 years 2.01 0.52-7.47 1 

65-120 years 2.73  0.30-20.63 1.11 

 

Table 18: causes and location of deaths, Bentiu POC, Unity State (Aug 2014) 

Cause of death n % Location of death n % 

 Illness 8 38.1  In current location 5 23.8 

Injury/violence/accident  13 61.9 During migration 11 52.4 

 
 

 
In place of last residence 4 19 

 
 

 
Other 1 4.8 

 

3.4. Child Morbidity  

The retrospective morbidity situation for children 6‐59 months old in the community two weeks prior to the 

survey date showed a very high prevalence. About 66.7% (n=355) of the sample children were sick in two 

weeks’ time of the survey date indicating extremely high disease burden in children under five years of age 

in the community. Around 68% (n=240) of the sick cases were having symptoms of Fever and about 45%, 

(n=161) of the sick cases were affected by Cough/ARI, whereas about 36% of them were sick with Diarrhoea 

(see Table 19 below). 
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Table 19: Morbidity Rate among children 6-59 months old, Bentiu POC, Unity State, Aug 2014 

Common prevalent diseases in the community N % 95% CI 

Morbidity 

(proportion of 

children of age 6-

59 months who 

was ill two weeks 

prior to the 

survey date) 

Proportion of children who was ill 

with one or more than one type of 

disease, N=52 

355 66.7% 62.7% - 70.9% 

Proportion of children who was ill 

from only one type of disease, N=355 
169 

 

47.6% 
42.3%-52.9% 

Proportion of children who was ill 

from more than one type of disease, 

N=355 

186 
 

52.4% 
47.1%-57.7% 

 

Type of illness 

Fever (N=355) 240 67.6% 62.5%-72.4% 

Cough/ARI (N=355)  161 45.4% 40.1%-50.7% 

Diarrhoea (N=355) 129 36.3% 31.4%-41.6% 

Skin Infections (N=355) 24 6.8% 4.5%-10.0% 

Eye infections (N=355) 23 6.5% 4.2%-9.7% 

Others (N=355) 10 2.8% 1.4%-5.3% 

Usage of Insecticide treated bed net (proportion of 

children slept under a mosquito net (ITN) the previous 

night of the interview) (N=539) 

530 

 

98.3% 

 

96.7% - 99.2% 

 

3.5. Infant and Young Child Feeding Practices 

 

3.5.1. IYCF population demographic characteristics 

For infant and young children feeding (IYCF) practice data, 215 mothers/caretakers of children aged 

from 0-23 months were visited and interviewed. Distribution of children as per their age category is 

presented in Table 20.  

Table 20:  IYCF population distribution by age group 

Age category n % 

Children age  of 0 to 5.9 months, N=215 84 39.1 

Children age of  6-23.9 months, N=215  131 60.9 

Total  215  

 

3.5.2. Timely initiation of breastfeeding 

Respondents were asked whether their children were ever breastfed. In all 0–23 months children 

surveyed, 98.6% of were initiated to breastfeeding at some point in time. Moreover 70.3% of the 

children had reportedly been initiated to breastfeeding within the WHO recommended 1 hour with 

23.6% initiating within 24 hours and 6.1% initiating after the first day. 
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3.5.3. Exclusive Breast Feeding and Complementary Feeding  practices 

Breast milk remains a vital source of nourishment for infants and timely initiation of breast feeding and 

exclusive during the first six months of child’s life is critical for normal growth and development.  Mothers 

with children less than 24 and 6 months were the primary respondents on timely initiation breastfeeding 

and exclusive breastfeeding practices, respectively. Exclusive breastfeeding rates were analyzed for infants 

below 6 months. All infants below 6 months of age were reportedly still breastfeeding and 83.3% of the 

infants were exclusively breastfed for first six months as per the WHO recommendation. Majority of 

children surveyed (83.7%) reported having received colostrum and only 50.0% and 23.1% of the infants and 

young children sampled were still being breastfed at  1 year and at 2 years, respectively.  

 

Table 21: Breastfeeding and complementary feeding, Bentiu POC, Unity State (Aug 2014) 

Indicator Age group n % 95% CI 

Children  ever breastfed, N=215 
0-23 

months 
212 98.6 96.0-99.7 

Initiation of 

breastfeeding,  N=212 

Immediately (within one hour after 

birth) 
0-23 

months 

149 70.3 63.6-76.3 

From 1-24 hours after birth  50 23.6 18.0-29.9 

From 24-48 hours after birth 6 2.8 1.0-6.1 

After 48 hours after birth  7 3.3 1.3-6.7 

Colostrums feeding, N=215 
0-23 

months 
180 83.7 78.1-88.4 

Proportion of children who are still breast-feeding, N=215 0-23m 148 68.8 62.2-75.0 

Exclusive breast feeding (Proportion of children who are 

received only breast milk), N=84 

0-5 months 
70 83.3 73.6-90.6 

Timely introduction of complementary feeding (Proportion of 

infants who received both breast milk and a solid or semi-

solid food (24-hour dietary recall), N=22 

6-8 months 

8 36.4 

 

20.7-63.6 

Continued breast feeding at 1 year (Proportion of children 

who were feed breast milk), N=34 

12-15 

months 
17 50.0% 32.4-67.6 

Continued breastfeeding at 2 years (Proportion of children 

who were feed breast milk), N=26 

20-23 

months 
6 23.1% 9.0-43.6 

 

3.5.4. Pre-lacteal feeding and other breastfeeding practices 

The introduction of breast-milk substitutes before the milk comes in (i.e., pre-lacteal feeds) is a public 

health concern because several studies have suggested that the early introduction of breast milk substitutes 

jeopardizes subsequent breast-feeding success. The survey therefore sought to know the pre-lacteal feeds 

given to children. The respondents were asked what they fed their child in the first times after birth other 

than breast milk. Most of the children were only breast fed, accounting for 61.9%. The feeds given to the 
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remaining children (38.1%) included plain water, sugar water or glucose and water with salt, infant formula 

and powdered or fresh animal milk (Figure 3). This accounted for 38.1% of the total children sampled. 

 

Table 22: Initiation of breastfeeding 

Indicator 
Age 

group 
n % 95% CI 

Proportion of children who received breast-milk only for the first 

time after birth, N=215 

0-23 

months 
133 61.9 55.0-68.4 

Proportion of children who received pre-lacteal for the first time 

after birth, N=215 

0-23 

months 
82 38.1 31.6-45.0 

 
 

Figure 3: Pre-lacteal feeding for the first time after birth (children 0-23 months), N=82 

 

 

3.5.5. Minimum dietary diversity and meal frequency of complementary foods 

Minimum meal frequency and dietary diversity of breastfeeding and non-breastfeeding children 6-23 months 

of age is presented in Table 23 below. It will give a glimpse of meal frequency and dietary diversification. 

The dietary diversity indicator is based on the premise that the more diverse the diets are the more likely 

they are to provide adequate levels of a range of nutrients. The more diverse the food utilized in a 

household the better composition and range nutritional values it consists8.   

                                                           
8 Ruel M. T. (2002): Is dietary diversity an indicator of poor food security or diversity quality? A review of 

measurement issues and research needs. Food Consumption and Nutrition Division, International Food 

Policy Research Institute (IFPRI), FCND Discussion Paper  NO 140 
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The results of the survey showed (Table 23 below) that only 26.9% of non-breastfeeding children 6-23 

months old were fed more than 49 meals a day within the past 24 hours of the interview indicating poor 

meal frequency in the survey community. About only 16% and 17% of breastfeeding and non-breastfeeding 

children 6-23 months of age, respectively, were received minimum acceptable diet. The minimum dietary 

diversity for breastfeeding and non-breastfeeding children 6-23 months of age were 12.5% and 16.4%, 

respectively.  

Table 23: Minimum dietary diversity and meal frequency 

Indicator Age group n % 95% CI 

Minimum 

dietary 

diversity  

Proportion of breastfeeding  children who fed 

from 3 or more food groups, N=58 
6–23 months 8 13.8% 6.1% -25.4%  

Proportion of non-breastfeeding  children who 

fed from 3 or more food groups, N=67 
6–23 months 11 16.4% 8.5%-27.5% 

Minimum 

meal 

frequency  

Proportion of breastfeeding  children who 

received solid, semi-solid, or soft foods 3 or 

more  times per day, N=58 

6–23 months 38 65.5% 51.9%-77.5% 

Proportion of non-breastfeeding children who 

received solid, semi-solid, or soft foods 4 or 

more  times per day, N=67 

6–23 months 18 26.9% 16.8%-39.1% 

Minimum 

acceptable 

diet  

Proportion of breastfeeding children who 

received meal frequency of 3 or more times per 

day and from 3 or more food groups), N=38 

6–23 months 6 15.8% 6.0%-31.3% 

Proportion of non-breastfeeding children who 

received meal frequency of 4 or more times per 

day and from 3 or more food groups), N=18 

6–23 months 3 16.7% 3.6%-41.4% 

 

Table 24 and 25 below shows a cross tabulation of food groups and frequency of feeding for non-

breastfeeding and breastfeeding children 6-23 months of age, respectively.  

As the results of food groups consumption by children 6-23 months showed, the consumption of different 

food groups by children in all the households fall on the Low dietary diversity (<= 3 food groups). About 

83.6% (n=56) and 86.2% (n=50) of the non-breastfeeding and breastfeeding children, respectively, received 

foods from less than 3 types complementary food during the previous 24 hours of interview. The main food 

groups consumed by the children are cereals, roots and tubers accounting for 56% of the children, Milk and 

Milk products (by 35% of the children), meat, poultry and fish (by 35% of the children) and Legumes and 

nuts (by 21% of the children) for each meal frequency group. Consumption of fruit, vegetable and egg which 

are important for child growth and development are limited to 0.5%, 1.5% and 2.8%, respectively.  

                                                           
9 WHO recommendation for non-breastfeeding children 6-23 months  



24 
 

Above  73% (n=49) of non-breastfeeding children aged 6-23 received complementary food from less than 

four times per day during the previous 24 hours of interview; similarly, 34.5% (n=20) of breastfeeding 

children aged 6-23 received complementary food for less than three times per day during the previous 24 

hours of interview.  

Table 24: Frequency of feeding with food groups consumed (Non-breastfeeding Children) 

 
Frequency of feeding 

Total 
1 2 3 4 5 6 and more 

Food 

groups 

consumed 

by 

Children 6-

23 months 

1 0 9 4 2 0 1 16 

2 1 9 18 8 1 3 40 

3 0 4 4 3 0 0 11 

Total 1 22 26 13 1 4 67 

 

Table 25: Frequency of feeding with food groups consumed (breastfeeding Children) 

 
Frequency of feeding 

Total 
1 2 3 4 7 

Food 

groups 

consumed 

by Child 6-

23 months 

1 1 7 4 2 0 14 

2 2 8 18 5 3 36 

3 0 2 5 1 0 8 

Total 3 17 27 8 3 58 

 
Figure 4: Child Dietary Diversity based on food groups consumption, Children 6-23 months (n=125) 
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3.6. Discussion   

 

Nutrition status 

The key factors that influence nutrition status of Bentiu POC population include poor child care and feeding 

practices and child morbidity which lead to a cycle of malnutrition and further inadequate in-take of 

energy and other nutrients. The volatile security situation around the survey area restricted the movement 

of people and therefore many people lack access to their livelihood activities and farming areas. Therefore, 

many farming areas cannot be cultivated and the people are dependent on humanitarian aid. The ongoing 

conflict has also caused a breakdown of trade and markets. These have significant impact on dietary 

diversity and meal frequency.  High disease burden (66.9%) in the community and suboptimal IYCF practices 

were considered as major aggravating factors for the high prevalence malnutrition (GAM=20.8%, and 

SAM=4.9%) of the Bentiu POC.  This is also complemented by the fact that the survey was carried out when 

the POCs are flooded due to the heavy rain, and therefore, cooking and getting of portable water is a 

problem for the community and limited access to market due to security reason.   

 

Mortality 

The mortality rates were below both alert and the emergency threshold (4/10,000 persons/day for crude 

mortality rate and 2/10,000 persons/day for U5MR) as CMR was 0.70% and U5MR was 0.47%. The low 

mortality rate is a factor of humanitarian interventions that addressed the high acutely malnourished 

children within the POCs.   

 

IYCF 

Breastfeeding Practices 

There was good practice for initiation of breastfeeding, feeding of colostrum and exclusive breastfeeding. 

The majority of the children 0-23 months old in all the survey sites were still being breastfed. Most of the 

children were given colostrum which provides antibodies thus conferring immunity to the baby. Major of 

children 0-23 months age was initiated to breastfeeding within one hour after birth as per WHO 

recommendation, which leads to the establishment of successful lactation performance. Despite, it is 

recommended that all children be breastfed for two years or longer because of the immense health 

benefits of breast milk, continued breastfeeding at 1 year and 2 years was suboptimal.  

 

There is likelihood of over reporting regarding with exclusive breastfeeding rates (83.3%) because of the 

enhanced knowledge on the duration of exclusive breastfeeding and thus the respondents may be reporting 

knowledge rather than practice. While interpreting the prevalence of exclusive breastfeeding, it should be 

taken into account that the rates are based on a 24-hour recall cross-sectional data which tends to inflate 

the rates since mothers’ infant feeding practices fluctuate from day to day. Cumulative rates of exclusive 

breastfeeding have been demonstrated to be lower than those from cross-sectional data1011.  

                                                           
10 Bland RM, Little KE, Coovadia HM, Coutsoudis A, Rollins NC, Newel M. Intervention to promote exclusive 



26 
 

Complementary Feeding Practices 

In contrast, optimal breastfeeding practices dietary diversity and meal frequency were inadequate. A close 

look at the dietary diversity and frequency of meals reveals poor feeding practice in children 6–23 months. 

A child in this growing stage requires more energy and nutrients for growth, however in the surveyed 

community most children 6-23 months age were fed only twice a day, this shows they are likely following 

an adult schedule of meals.  The survey showed that only 26.9% of non-breastfeeding children consumed 

four or more meals per day. . Food intake for children is generally low as per the results of meal frequency 

of children. Only 15.8% and 16.7% of breastfeeding and non-breastfeeding children 6-23 months of age, 

respectively, were received minimum acceptable diet.  Only small proportion of breastfeeding (13.%) and 

non-breastfeeding (16.4) children 6-23 months age had been fed more than two food groups per day and 

none had 4 or more food groups in the 24 hr recall period. 

 

There is poor practice age appropriate introduction of complementary foods for children aged from 6-23 

months. With regards to timely initiation of complementary feeding, 58.9% of the children less than 24 

months were introduced complementary foods/drinks earlier than the recommended time of 6 months of 

age showing the presence of mixed feeding which exposes the child to high risk of infection and diarrheal 

diseases thereby increasing the risk of child mortality. In general IYCF practices are observed to be 

suboptimal in the surveyed community.  

 

3.7. Conclusion  

 

The prevalence of malnutrition at a GAM rate of 20.8% and SAM of 4.9%, reported as per the WHO 2006 

standards, which is above the emergency threshold of GAM 15%; hence the nutrition situation in the Bentiu 

POCs is classified as critical/emergency levels given the prevailing aggravating factors such as high disease 

burden (66.9%) and suboptimal IYCF practices. This is also complemented by the fact that the survey was 

carried out when the POCs are flooded due to the heavy rain, and therefore, cooking and getting of 

portable water is a problem for the community and limited access to market due to security reason.   

 

These results highlight the needs for extended health promotion activities in the community, with special 

focus on care and IYCF practices as poor age appropriate introduction of complementary foods and early 

weaning expose children to high level of morbidity and acute malnutrition. 

 

 

 

                                                                                                                                                                                                   
breastfeeding for the first 6 months of life in a high HIV prevalence area. AIDS 2008; 22: 883-891. 

11  Engebretsen SMI, Wamani H, Karamangi C, Semiyanga N, Tumwine J, Tylleskar T. Low adherence to 

exclusive breastfeeding in Eastern Uganda: A community-based cross-sectional study comparing dietary 

recall since birth with 24hour recall. BMC Pediatrics 2007; 7(10):1-12. 
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3.8. Recommendations 

Short term/Immediate recommendation 

 As the nutrition situation is Critical humanitarian actors on the ground should scale up the response 

with General Food Distribution (GFD) and Blanket Supplementary Feeding Programs (BSFP) to address 

the large scale nutrition insecurity at household level and treat individual malnourished children with 

Targeted Supplementary feeding programs (TSFP) and Therapeutic Feeding programs (TFP) preventive 

and treatment intervention packages. 

 The situation calls for increased training and/or refresher training of volunteer community nutrition 

workers in active case finding, referral and follow up of new cases to improve outreach activities.  

 Partners working on the ground should scale-up IYCF-BCC interventions and integrate with CMAM 

programs given the poor IYCF practices by the surveyed community in Bentiu POC.  

 It is further recommended that community screening of children for malnutrition be intensified so as to 

arrest the situation before it culminates more severely. Community mobilization activities are to be 

increased with a continued creation of community awareness about malnutrition. This is important 

since some cases are presented very late when the child is extremely malnourished. 

 

Medium/Long term Intervention needs 

 Given the severity of the situation high impact intervention such as IYCF-BCC programs need to be 

designed and implemented at scale by humanitarian actors running nutrition interventions in the 

POC. 

 Humanitarian actors operational on the ground should focus on extensive trainings that target on 

capacity building of the volunteer community nutrition/health workers on active case finding, 

referral and follow up of malnourished children and promote appropriate child caring practices 

through mother-to-mother support groups.  

 Strengthening the Nutrition monitoring system in particular and the humanitarian situation watch in 

general in the area as per the evolution of the humanitarian context is of vital need. 

 In order to sustainably alleviate the problem of child morbidity, construction of safe latrine 

facilities and clean/improved water sources should complement the health education activities. 
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ANNEXES  

 

Annex 1: Plausibility Report 

 
Criteria                 Flags* Unit  Excel. Good    Accept  Problematic  Score  

 

Missing/Flagged data     Incl    %    0-2.5 >2.5-5.0 >5.0-7.5   >7.5  

(% of in-range subjects)                0      5        10      20         0 (2.4 %)  

 

Overall Sex ratio        Incl    p    >0.1  >0.05    >0.001   <=0.001  

(Significant chi square)                0      2        4       10         0 (p=0.668)  

 

Overall Age distrib      Incl    p    >0.1  >0.05    >0.001   <=0.001  

(Significant chi square)                0      2        4       10         0 (p=0.460)  

 

Dig pref score - weight  Incl    #    0-7   8-12     13-20     > 20  

                                        0     2         4        10        0 (7)  

 

Dig pref score - height  Incl    #    0-7   8-12     13-20     > 20  

                                        0     2         4        10        2 (11)  

 

Dig pref score - MUAC    Incl    #    0-7   8-12     13-20     > 20  

                                        0     2         4        10        2 (10)  

 

Standard Dev WHZ         Excl    SD   <1.1  <1.15    <1.20    >=1.20  

.                                      and   and      and       or    

.                        Excl    SD   >0.9  >0.85    >0.80    <=0.80  

                                        0     2         6        20        0 (1.08)  

 

Skewness  WHZ            Excl    #    <±0.2 <±0.4    <±0.6    >=±0.6  

                                        0     1         3         5        0 (0.07)  

 

Kurtosis  WHZ            Excl    #    <±0.2 <±0.4    <±0.6    >=±0.6  

                                        0     1         3         5        1 (-0.23)  

 

Poisson dist WHZ-2       Excl    p    >0.05 >0.01    >0.001   <=0.001  

                                        0     1         3         5        1 (p=0.013)  

 

Timing                   Excl   Not determined yet  

                                        0     1         3         5  

 

OVERALL SCORE WHZ =                    0-9  10-14    15-24     >25         6 %  

 

The overall score of this survey is 6 %, this is excellent.  
 

Annex 2: Selected Clusters 

Geographical unit Population size Cluster 

PoC1 Sector A 1704 1,2 

PoC1 Sector B 1081 3 

PoC1 Sector C 656 4 

PoC1 Sector D 1636 5 

PoC2 Sector A 1005 RC 

PoC2 Sector B 926 6 

PoC2 Sector C 454 7 

PoC2 Sector D 513   

PoC3 Sector A 966 8 

PoC3 Sector B 1421 RC,9 
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PoC3 Sector C 1110 10 

PoC3 Sector D 1256 11 

PoC4 Sector A 1258 12 

PoC4 Sector B 1655 13,14 

PoC4 Sector C 1625 15 

PoC4 Sector D 2682 RC,16,17 

PoC4 Sector E 1720 18,19 

PoC4 Sector F 1586 20 

PoC4 Sector G 360   

POC6 576 21 

PoC5 Sector A 2928 22,23,24 

PoC5 Sector B 1842 25 

PoC5 Sector C 1844 26,27 

PoC5 Sector D 750 28 

PoC5 Sector E 220 Pilot Survey  

 

Appendix 3: Evaluation of Enumerators 

Weight:  
 
 Precision:  Accuracy:  No. +/-  No. +/-  
 Sum of Square  Sum of Square  Precision  Accuracy  
 [W1-W2]  [Enum.(W1+W2)-  
  (Superv.(W1+W2)]  
 
Supervisor  1.27  4/2  
Enumerator 1 0.56 OK 1.37 OK 5/2 6/3  
Enumerator 2 0.33 OK 3.22 OK 6/4 2/6  
Enumerator 3 0.21 OK 1.10 OK 9/0 7/2  
Enumerator 4 4.97 POOR 5.28 POOR 7/1 2/6  
Enumerator 5 43.77 POOR 28.62 POOR 2/6 4/5  
Enumerator 6 0.29 OK 1.26 OK 2/4 6/4  

 
Height:  

 

 Precision:  Accuracy:  No. +/-  No. +/-  

 Sum of Square  Sum of Square  Precision  Accuracy  

 [H1-H2]  [Enum.(H1+H2)-  

  Superv.(H1+H2)]  

 

Supervisor  35.49  2/8  

Enumerator 1 214.48 POOR 110.51 POOR 4/2 5/5  

Enumerator 2 9.30 OK 33.41 OK 5/5 7/2  

Enumerator 3 138.45 POOR 99.18 OK 2/8 5/5  

Enumerator 4 201.71 POOR 72.78 OK 2/5 5/4  

Enumerator 5 170.36 POOR 62.49 OK 5/5 5/4  

Enumerator 6 7.93 OK 41.56 OK 5/3 4/6  
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MUAC:  

 

 Precision:  Accuracy:  No. +/-  No. +/-  

 Sum of Square  Sum of Square  Precision  Accuracy  

 [MUAC1-MUAC2]  [Enum.(MUAC1+MUAC2)-  

  Superv.(MUAC1+MUAC2]  

 

Supervisor  36.92  1/5  

Enumerator 1 366.00 POOR 79.56 OK 2/8 5/5  

Enumerator 2 122.00 POOR 96.96 OK 6/3 8/2  

Enumerator 3 395.00 POOR 88.56 OK 1/8 6/4  

Enumerator 4 242.00 POOR 195.56 POOR 8/1 1/9  

Enumerator 5 193.00 POOR 152.36 POOR 4/6 7/3  

Enumerator 6 76.00 POOR 135.16 POOR 2/6 3/7  

 

 

Appendix 4: Result Tables for NCHS growth reference 1977 

 

Table 1: Prevalence of acute malnutrition based on weight-for-height z-scores (and/or oedema) and by sex 

 All 

n = 537 

Boys 

n = 265 

Girls 

n = 272 

Prevalence of global malnutrition  

(<-2 z-score and/or oedema) 

(126) 23.5 % 

(18.9 - 28.8 95% C.I.) 

(64) 24.2 % 

(17.3 - 32.7 95% C.I.) 

(62) 22.8 % 

(17.9 - 28.6 95% C.I.) 

Prevalence of moderate malnutrition  

(<-2 z-score and >=-3 z-score, no 

oedema)  

(109) 20.3 % 

(16.0 - 25.3 95% C.I.) 

(54) 20.4 % 

(14.1 - 28.4 95% C.I.) 

(55) 20.2 % 

(15.4 - 26.0 95% C.I.) 

Prevalence of severe malnutrition  

(<-3 z-score and/or oedema)  

(17) 3.2 % 

(1.3 - 7.5 95% C.I.) 

(10) 3.8 % 

(1.1 - 12.4 95% C.I.) 

(7) 2.6 % 

(1.3 - 5.1 95% C.I.) 

The prevalence of oedema is 0.0 % 

 

Table 2: Prevalence of acute malnutrition by age, based on weight-for-height z-scores and/or oedema 

  Severe wasting 

(<-3 z-score) 

Moderate wasting  

(>= -3 and <-2 z-score ) 

Normal 

(> = -2 z score) 

Oedema 

Age 

(mo) 

Total 

no. 

No. % No. % No. % No. % 

6-17 113 3   2.7 41  36.3 69  61.1 0   0.0 

18-29 130 2   1.5 21  16.2 107  82.3 0   0.0 

30-41 131 5   3.8 20  15.3 106  80.9 0   0.0 

42-53 109 6   5.5 19  17.4 84  77.1 0   0.0 

54-59 54 1   1.9 8  14.8 45  83.3 0   0.0 

Total 537 17   3.2 109  20.3 411  76.5 0   0.0 

 



31 
 

Table 3: Distribution of acute malnutrition and oedema based on weight-for-height z-scores 

 <-3 z-score >=-3 z-score 

Oedema present  Marasmic kwashiorkor 

No. 0 

(0.0 %) 

Kwashiorkor 

No. 0 

(0.0 %) 

Oedema absent  Marasmic 

No. 17 

(3.1 %) 

Not severely malnourished 

No. 524 

(96.9 %) 

 

 

Table 4: Prevalence of acute malnutrition based on MUAC cut off's (and/or oedema) and by sex 

 All 

n = 542 

Boys 

n = 266 

Girls 

n = 276 

Prevalence of global malnutrition  

(< 125 mm and/or oedema) 

(52) 9.6 % 

(6.9 - 13.3 95% C.I.) 

(20) 7.5 % 

(4.5 - 12.3 95% C.I.) 

(32) 11.6 % 

(7.4 - 17.8 95% C.I.) 

Prevalence of moderate malnutrition  

(< 125 mm and >= 115 mm, no 

oedema)  

(41) 7.6 % 

(5.3 - 10.6 95% C.I.) 

(15) 5.6 % 

(3.3 - 9.4 95% C.I.) 

(26) 9.4 % 

(5.7 - 15.1 95% C.I.) 

Prevalence of severe malnutrition  

(< 115 mm and/or oedema)  

(11) 2.0 % 

(0.9 - 4.4 95% C.I.) 

(5) 1.9 % 

(0.6 - 5.9 95% C.I.) 

(6) 2.2 % 

(0.9 - 5.3 95% C.I.) 

 

Table 5: Prevalence of acute malnutrition by age, based on MUAC cut off's and/or oedema 

  Severe wasting 

(< 115 mm) 

Moderate wasting  

(>= 115 mm and < 125 mm) 

Normal 

(> = 125 mm ) 

Oedema 

Age 

(mo) 

Total 

no. 

No. % No. % No. % No. % 

6-17 114 5   4.4 24  21.1 85  74.6 0   0.0 

18-29 132 5   3.8 6   4.5 121  91.7 0   0.0 

30-41 131 0   0.0 10   7.6 121  92.4 0   0.0 

42-53 110 1   0.9 1   0.9 108  98.2 0   0.0 

54-59 55 0   0.0 0   0.0 55 100.0 0   0.0 

Total 542 11   2.0 41   7.6 490  90.4 0   0.0 
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Table 6: Prevalence of acute malnutrition based on the percentage of the median and/or oedema 

 n = 537 

Prevalence of global acute malnutrition  

(<80% and/or oedema) 

(79) 14.7 % 

(11.3 - 19.0 95% C.I.) 

Prevalence of moderate acute malnutrition  

(<80% and  >= 70%, no oedema) 

(69) 12.8 % 

(10.1 - 16.2 95% C.I.) 

Prevalence of severe acute malnutrition  

(<70%  and/or oedema)  

(10) 1.9 % 

(0.6 - 5.6 95% C.I.) 

 

 

Table 7: Prevalence of malnutrition by age, based on weight-for-height percentage of the median and 

oedema 

  Severe  wasting 

(<70% median) 

Moderate wasting 

(>=70% and <80% median) 

Normal 

(> =80% median) 

Oedema 

Age 

(mo) 

Total 

no. 

No. % No. % No. % No. % 

6-17 113 0   0.0 26  23.0 87  77.0 0   0.0 

18-29 130 0   0.0 13  10.0 117  90.0 0   0.0 

30-41 131 4   3.1 14  10.7 113  86.3 0   0.0 

42-53 109 6   5.5 12  11.0 91  83.5 0   0.0 

54-59 54 0   0.0 4   7.4 50  92.6 0   0.0 

Total 537 10   1.9 69  12.8 458  85.3 0   0.0 

 

Table 8: Prevalence of underweight based on weight-for-age z-scores by sex 

 All 

n = 532 

Boys 

n = 264 

Girls 

n = 268 

Prevalence of underweight 

(<-2 z-score) 

(186) 35.0 % 

(30.0 - 40.2 95% C.I.) 

(92) 34.8 % 

(27.2 - 43.3 95% C.I.) 

(94) 35.1 % 

(28.6 - 42.1 95% C.I.) 

Prevalence of moderate underweight 

(<-2 z-score and >=-3 z-score)  

(138) 25.9 % 

(21.5 - 31.0 95% C.I.) 

(68) 25.8 % 

(20.3 - 32.1 95% C.I.) 

(70) 26.1 % 

(19.7 - 33.7 95% C.I.) 

Prevalence of severe underweight 

(<-3 z-score)  

(48) 9.0 % 

(6.2 - 13.0 95% C.I.) 

(24) 9.1 % 

(5.0 - 16.0 95% C.I.) 

(24) 9.0 % 

(6.4 - 12.4 95% C.I.) 
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Table 9: Prevalence of underweight by age, based on weight-for-age z-scores 

  Severe underweight 

(<-3 z-score) 

Moderate underweight 

(>= -3 and <-2 z-score ) 

Normal 

(> = -2 z score) 

Oedema 

Age 

(mo) 

Total 

no. 

No. % No. % No. % No. % 

6-17 109 11  10.1 33  30.3 65  59.6 0   0.0 

18-29 129 15  11.6 33  25.6 81  62.8 0   0.0 

30-41 130 14  10.8 30  23.1 86  66.2 0   0.0 

42-53 110 7   6.4 29  26.4 74  67.3 0   0.0 

54-59 54 1   1.9 13  24.1 40  74.1 0   0.0 

Total 532 48   9.0 138  25.9 346  65.0 0   0.0 

 
 
Table 10: Prevalence of stunting based on height-for-age z-scores and by sex 

 All 

n = 481 

Boys 

n = 243 

Girls 

n = 238 

Prevalence of stunting 

(<-2 z-score) 

(119) 24.7 % 

(20.4 - 29.7 95% C.I.) 

(61) 25.1 % 

(19.7 - 31.5 95% C.I.) 

(58) 24.4 % 

(17.8 - 32.4 95% C.I.) 

Prevalence of moderate stunting 

(<-2 z-score and >=-3 z-score)  

(93) 19.3 % 

(14.9 - 24.7 95% C.I.) 

(46) 18.9 % 

(14.2 - 24.9 95% C.I.) 

(47) 19.7 % 

(13.0 - 28.8 95% C.I.) 

Prevalence of severe stunting 

(<-3 z-score)  

(26) 5.4 % 

(3.7 - 7.9 95% C.I.) 

(15) 6.2 % 

(3.4 - 10.8 95% C.I.) 

(11) 4.6 % 

(2.2 - 9.6 95% C.I.) 

 

Table 11: Prevalence of stunting by age based on height-for-age z-scores 

  Severe stunting 

(<-3 z-score) 

Moderate stunting 

(>= -3 and <-2 z-score ) 

Normal 

(> = -2 z score) 

Age 

(mo) 

Total 

no. 

No. % No. % No. % 

6-17 92 2   2.2 17  18.5 73  79.3 

18-29 114 8   7.0 27  23.7 79  69.3 

30-41 117 11   9.4 28  23.9 78  66.7 

42-53 106 5   4.7 14  13.2 87  82.1 

54-59 52 0   0.0 7  13.5 45  86.5 

Total 481 26   5.4 93  19.3 362  75.3 
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Table 12: Prevalence of overweight based on weight for height cut off's and by sex (no oedema) 

 All 

n = 537 

Boys 

n = 265 

Girls 

n = 272 

Prevalence of overweight (WHZ > 2) (0) 0.0 % 

(0.0 - 0.0 95% C.I.) 

(0) 0.0 % 

(0.0 - 0.0 95% C.I.) 

(0) 0.0 % 

(0.0 - 0.0 95% C.I.) 

Prevalence of severe overweight 

(WHZ > 3)  

(0) 0.0 % 

(0.0 - 0.0 95% C.I.) 

(0) 0.0 % 

(0.0 - 0.0 95% C.I.) 

(0) 0.0 % 

(0.0 - 0.0 95% C.I.) 

 

 

Table 13: Prevalence of overweight by age, based on weight for height (no oedema) 

  Overweight (WHZ > 2) Severe Overweight (WHZ > 3) 

Age 

(mo) 

Total 

no. 

No. % No. % 

6-17 113 0   0.0 0   0.0 

18-29 130 0   0.0 0   0.0 

30-41 131 0   0.0 0   0.0 

42-53 109 0   0.0 0   0.0 

54-59 54 0   0.0 0   0.0 

Total 537 0   0.0 0   0.0 

 

Table 14: Mean z-scores, Design Effects and excluded subjects  

Indicator n Mean z-

scores ± SD 

Design Effect 

(z-score < -2) 

z-scores not 

available* 

z-scores out 

of range 

Weight-for-Height 537 -1.31±0.94 1.76 1 4 

Weight-for-Age 532 -1.51±1.12 1.46 0 10 

Height-for-Age 481 -0.86±1.40 1.32 0 61 

* contains for WHZ and WAZ the children with edema. 
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Annex 5: Map of Bentiu POC, Rubkona County of Unity State, South Sudan, August 2014 

 

 
 
 
 
 
 
  
 
 
 
  
 
 



 

Annex 6: Calendar of events Rubkona County Bentiu, state, South Sudan 

MONTHS SEASON 2009 2010 2011 2012 2013 2014 

 
JANUARY 

 

May 
 

Spring  
 

 55 43 31 19 7 

 
 

CPA celebrations 

 
CPA celebrations 
referendum vote 

 
CPA celebrations 

 
CPA celebrations 

 
CPA celebrations 

 
FEBRUARY 

 

 54 41 30 18 6 

 
Animals move from 

high-land to low-land 

Animals move from 
high-land to low-land 

 

Animals move from 
high-land to low-land 

Animals move from 
high-land to low-land 

Animals move from 
high-land to low-land 

 
MARCH 

 

 53 41 29 18 5 

 Begin clearing land Begin clearing land Begin clearing land Begin clearing land  

 
APRIL 

Ruel 
 

Summer  

 52 40 28 18 4 

 
clearing land  

General election 
clearing land  clearing land  clearing land   

 
MAY 

 

 51 39 27 15 3 

 
SPLA day 

Return animals  
Crop Planting 

SPLA day 
Return animals  
Crop Planting 

SPLA day 
Return animals  
Crop Planting 

SPLA day 
Return animals  
Crop Planting 

 

JUNE 
 

 50 38 26 14 2 

 Cultivation month Cultivation month Cultivation month Cultivation month  

 
JULY 

 
Tot 

 
Autumn  

 

 49 37 25 13 1 

 Crop weeding 
Crop weeding 

Independence day  
Crop weeding 

Independence day  
Crop weeding 

Independence day  

 

AUGUST 
 48 36 24 12 0 

 Eat Maize 
Begin harvest  

Eat Maize 
Begin harvest  

Eat Maize 
Begin harvest  

Eat Maize 
Begin harvest  

 

SEPTEMBER 
 

59 47 35 23 11  

Harvest Maize 
Eat Sorghum  

 

Harvest Maize 
Eat Sorghum  

 

Harvest Maize 
Eat Sorghum  

 

Harvest Maize 
Eat Sorghum  

 

Harvest Maize 
Eat Sorghum  

 

 

OCTOBER 
 

Jiom  
 

Winter  

58 46 34 22 10  

Harvest sorghum  
Last month of harvest 

Harvest sorghum  
Last month of 

harvest 

Harvest sorghum  
Last month of 

harvest 

Harvest sorghum  
Last month of 

harvest 

Harvest sorghum  
Last month of 

harvest 

 

NOVEMBER 
 

57 45 33 21 9  

Election registration 
registration for 
referendum 

   
 

 
DECEMBER 

 

56 44               32 20 8  

X-mas X-mas X-mas X-mas 
Juba war 

X-mas 
 



 

Annex 7: survey tools  

 
 
 
 

ANTHROPOMETRIC & HEALTH QUESTIONNAIRE 

(To be conducted in EVERY HH with children 6-59  - from the random starting point onwards) 

Date (D/M/Y): …..../…..../…....     Cluster No: ………    Team No: …..…    State: ………………..   County: ……..……..      POC: ……………….   Sector: ………..…….. 

1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2 2.1 2.2 2.3 

Child 
no. 

HH 
ref. 
no.* 

Sex 
---------
------- 
m = 
Male 
f = 

Female 

Age in 
months (use 

local 
calendar of 

events) 

Weight 
in Kg  

(ex 12.4) 

Height in 
cm  

(ex 78.1) 

Oedema 
----------- 
n = No 
y = Yes 

MUAC in 
cm 

(ex 11.3) 

W/H 
(Z-

score) 

Illness in 
past 2 
weeks?   

-----------
--------- 
0 = No 
1 = Yes 
If no, go 
to 2.2 

Type of Illness 
---------------------                                                                          

1 = Fever* 
2 = Cough** 

3 = Diarrhoea*** 
4 = Skin Infections 
5 = Eye infections 

66 = Other (specify) 

Did the child 
sleep under a 
mosquito net 
(LLITN) last 
night?                                                                                        
------------ 
0 = No 
1 = Yes 

PLW women 
MUAC                                                                                        
------------------
-------- 
(Ex 23.4) 

1 

 

 

        
    

2 

          
    



 

 
 
 
 
 
 
 
 
 
 
 

 

INFANT AND YOUNG CHILD FEEDING QUESTIONNAIRE 

(To be conducted in every HH with children 0-23.9 months, and should be completed for all infants under two years but NOT completed for children between 24-59 months) 

Date (D/M/Y): …..../…..../…....     Cluster No: ………    Team No: …..…    State: ………………..   County: ……..……..      POC: ……………….   Sector ………..……..     

5.1 5.2 5.3 5.5 5.5 5.6 5.7 
 

5.8 5.10 5.11 

Child 
No. 

HH   
Ref. 
No. 

Age 
(in 
mont
hs)  

Has this 
child ever 
been 
breastfed? 
--------- 
0 = No 
1 = Yes 
 
If no, go to 
5.10 

How long 
after birth 
did you first 
put this child 
to the 
breast? 
--------- 
1 = 
Immediately 
(Less than 1 
hour after 
birth) 
2 = from 1-
24 hours 
3 = from 24-
48 hours 
4 = after 48 
hours 

Did you feed 
this child with 
colostrum 
(local 
language = 
thiith) 
-------- 
0 = No 
1 = Yes 

Before putting the child 
to the breast for the first 
time after delivery, did 
you offer 
----------- 
0 = no (breastmilk only) 
1 = plain water 
2 = sugar water or 
glucose water 
3 = water with salt 
4 = powdered or fresh 
animal milk 
5 = infant formula (add 
local brand) 
66 = other (specify) 

At what age did you 
introduce anything 
other than breastmilk 
to this child 
(including water)? 

Is this child still 
breastfeeding 
now?  
--------- 
0 = No 
1 = Yes 

What  foods were given to the child 
yesterday during the day and night? 
--------- 
0 =  None/ Only breast milk                                                         
1 = Cereals 
2 = Legumes/ nuts 
3 = Roots & tubers 
4 = Meat / poultry / offal 
5 = Fish & sea food 
6 = Milk & milk products 
7 = Vit A, rich fruits and Vegetables i.e 
pumpkin, spinach, dark leafy vegetables 
etc 
8 =Other  Fruits and vegetabes..bananas 
etc 
9 = Eggs 
10 = Oil / fats 
11 = Sugar & honey 

Since this time 
yesterday, how 
many times did the 
child eat food* 
other than liquid? 
(put number) 

            
 

        

                      


