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EXECUTIVE SUMMARY  

This report presents the process, findings, conclusions and recommendations of the integrated nutrition 

and mortality SMART survey conducted by Concern Worldwide in April 2022 covering the entire Bentiu 

IDP camp (former POC). The survey was conducted in liaison with the other partners who implement 

nutrition and health services in the camp in Unity state of the Republic of South Sudan.  

The overall purpose of this SMART survey was to estimate the prevalence of acute malnutrition among 

children aged 6-59 months and determine 3 months retrospective crude and under five mortality rates 

among the IDP population in the camp. The survey employed SMART methodology and was a cross-

sectional survey following a two-stage cluster sampling method. The first stage sampling involved the 

selection of 35 clusters based on Probability Proportional to Population Size (PPS), while the second 

stage sampling was the selection of 11 households in each sampled clusters using systematic random 

sampling. A total of 356 children from 385 households in 35 clusters were planned for the anthropometry 

sample. Data were collected from 383 households for mortality and 424 children 6-59 months for 

anthropometry within the 35 clusters (blocks) surveyed. 

Experienced enumerators and supervisors (21 in total) attended four days training from 24-28 March 

2022 (includes one-day standardization test). The Integrated Anthropometry and Mortality survey was 

conducted from 29 March to 4 April 2022.  

 

The anthropometric and mortality data were exported from the Digital Data Gathering (DDG) server to 

excel and analysed using ENA for SMART, (January 11, 2020 updated version). Other sets of data 

(vaccination and de-worming status, Vitamin A supplementation, Infant & Young Child Feeding, 

nutrition status of pregnant women and lactating mothers as well as water hygiene and sanitation data) 

were also exported from DDG to excel but analysed using Epi Info version 7.2.5 

 

Key Findings 

The anthropometry Z-scores calculation was based on the WHO 2006 growth references. The Global 

Acute Malnutrition (GAM) based on Weight for Height Z score (WHZ) was 17.6% (14.1 - 21.7, 95% 

C.I), whereas Severe Acute Malnutrition (SAM) was 3.3% (1.9 -5.7, 95% C.I.). No oedema case detected 

during this assessment. Only three SMART flags were excluded from the analysis of WHZ. The crude 

mortality rate (CMR) was 0.74 (0.44-1.22 95%C.I.) deaths/10,000 people/day and under five mortality 

rate (U5MR) was reported at 0.22 (0.03-1.63, 95% C.I) deaths/10,000 people/day. Morbidity rate was at 

47.4% of surveyed children in the two weeks prior to the assessment with fever and diarrhoea (75%) 

being the most prevalent diseases in the camp.  

Summary of key findings from Bentiu IDP camp Nutrition SMART survey, April 2022 

Indicator April 2022 survey 

findings % (95% CI) 

January 2020 survey 

findings-% ( 95% CI) 

Wasting (WHZ)   

GAM (WHZ scores <-2 SD or presence of oedema) 

- WHO 2006 

17.6% (14.1-21.7) 17.4% (14.0 - 21.3) 

SAM (WHZ scores <-3 SD or presence of oedema)  

- WHO 2006 

3.3% (1.9 -5.7) 2.3% (1.2 - 4.2) 

GAM (MUAC < 125 mm and/or oedema) 5.2% (3.7-7.1) 6.0% (4.1- 8.8) 

SAM (MUAC < 115 mm and/or oedema) 1.2% ( 0.5- 2.8) 0.7 % (0.2 - 2.1) 

Underweight (WAZ)   

Underweight (WAZ scores <-2 SD) – WHO 2006 24.2% (19.9-29.1) 21.3 % ( 17.7 - 25.3 ) 

Severe underweight (WAZ scores  <-3 SD)-WHO 

2006 

6.3% (4.7- 8.5) 4.8 % (3.0 – 7.5) 
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Indicator April 2022 survey 

findings % (95% CI) 

January 2020 survey 

findings-% ( 95% CI) 

Stunting (HAZ)   

 Stunting (HAZ scores <-2 SD) – WHO 2006 21.1% (16.8-26.3) 15.3 % (11.9 – 19.5) 

 Severe stunting (HAZ scores <-3 SD) – WHO 

2006 
4.0% (2.4-6.7) 3.0% (1.8-4.9) 

Maternal nutrition    

Maternal  MUAC (<23cm) 20.95% (13.6-30.0) 18.5% (11.7-27.1) 

Mortality and morbidity rates   

CMR (deaths/10,000/day) 0.74 (0.44-1.22) 0.19 (0.09-0.43) 

U5MR (deaths in children<5/10,000/day) 0.22 (0.03-1.63) 0.18 (0.02-1.39) 

Child morbidity (illness in the past two weeks prior 

to the  survey) 

47.4% (42.7-52.2) 11.4% (9.0-11.5) 

Immunization and supplementation coverage    

Measles immunization (card & recall) for children 

9-59 months 

91.4%  (87.7-94.0) 93.0% (89.9-95.2) 

Vitamin A  supplementation coverage children 6-59 

months 

74.7% (70.3-78.6) 92.1% (89.2-94.2) 

Deworming for Children (12-59 months) in the last 

6 months 

79.9% (74.7-84.4) 91.9% (88.8-94.2) 

IYCF    

Early initiation of breastfeeding (children 0-23 

months) 

91.5% (87.0-94.8) 97.8% (94.9-99.3) 

Exclusive breastfeeding 0-5months: 69.0% (56.9-79.5) 86.3% (74.7-94.3) 

Minimum Meal Frequency (6- 23 months) 24.8% (18.2-32.5) 25.0% (13.4-30) 

Minimum Dietary Diversity 5+ food groups 

including breast milk (6- 23 months) 

15.0% (9.8-21.7) 37.0% (27.6-47.2) 

Minimum Acceptable Diet (6- 23 months) 11.1% (6.6-17.2) 9.0% (4.2-16.4) 

Food Aid and WASH   

Access to food assistance as main food source 96.6% (94.3-98.0) 96.5% (94.4-97.8) 

Public tap as main drinking water source  100% 100% 

Handwashing at least on three critical moments  88.0% (84.4-90.9) NA 

 

Conclusion 

The prevalence of GAM based on WHZ score reported in this survey was at Very high level of acute 

malnutrition as per WHO 2006 classification (GAM ≥15%). The finding shows similar trend of GAM 

prevalence of children 6-59 months in comparison to the previous survey (17.4% GAM recorded in January 

2020 survey). However, the SAM prevalence (3.3%) shows slight increase in comparison to the previous 

survey (2.3% SAM prevalence recorded in January 2020 survey).  The crude mortality rate (CMR) was 0.74 

(0.44-1.22) while the under-five mortality rate (U5MR) was 0.22 (0.03-1.63). Both the CMR and the U5MR 

are below the WHO emergency thresholds of 1 death per 10,000 per day and 2 deaths per 10,000 per day 

respectively. The death rates recorded were slightly higher compared to the January 2020 survey which 

recorded 0.19 (0.09-0.43) and 0.18 (0.02-1.39) for CMR and U5MR respectively. 

 

Recommendations  

Refer to section 6, Page 35-36 
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1. INTRODUCTION  

1.1 Background Information   

1.1 Background Information   

Concern Worldwide (Concern) is responding to immediate needs of the internally displaced persons 

(IDPs) at the sites in Bentiu, as well as in Guit County, in the greater Unity State. Concern’s nutrition 

response focuses on the prevention and treatment of acute malnutrition among the most vulnerable 

groups such as under five children, and pregnant and lactating mothers through the outpatient 

therapeutic feeding programme (OTP) and supplementary feeding programme (TSFP) as well as 

behaviour change communication through the promotion of Maternal, Infant and Young Child 

Nutrition (MIYCN) practices. 

Bentiu IDP camp, former Protection of Civilians (PoC) site, located in Rubkona County, in Unity 

state was established in December 2013. The camp has been divided in to five sectors (sector 1-5). 

In the five sectors of Bentiu IDP camp Concern Worldwide, CARE and World Relief are proving 

nutrition services.  Concern started working in the camp from early 2014 and running 2 OTP/TSFP 

sites in sectors 3 and 4, with an estimated population of 48,102 individual. As of 31st of January 2022, 

IOM/DTM biometric registered population were 118,313 individuals with 15,527 households living 

the camp1.   

 

Figure1. 1: Map of Bentiu IDP camp  

Concern’s nutrition response focuses on the prevention and treatment of acute malnutrition among the 

most vulnerable groups such as under five children and pregnant and lactating mothers through the 

therapeutic and supplementary feeding programme as well as behaviour change communication through 

the promotion of Maternal, Infant and Young Child Nutrition (MIYCN). Concern is currently 

implementing OFDA-BHA, GAC, UNICEF and WFP funded Emergency nutrition programme in the 

camp through the two Outpatient Therapeutic Programme (OTP) and Targeted Supplementary Feeding 

                                                           
1 IOM Displacement Tracking Matrix (DTM) South Sudan-28-31 of January 2022. 
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Programme (TSFP) sites. While other NGOs such as CARE International in sector 1 and 5, World Relief 

in Sector 2 and 5 providing nutrition services in the other sectors.  

 

 
Figure1. 2. Trends of acute malnutrition,  

The trend of acute malnutrition amongst children 6-59 months in Bentiu IDP camp shows an increase 

from Based on the previous Standardized Monitoring and Assessment in Relief and Transitions (SMART) 

surveys conducted in Bentiu IDP camp, the prevalence of GAM in the two surveys in December 2017 

and January 2020, reported high prevalence which is above the emergency threshold (15%). However, 

the survey conducted in March 2019 recorded slightly below the emergency threshold. The situation in 

the camp expected to remain poor and to be similar with the recent survey finding 17.4%.  

1.2 Survey Justification 

In Bentiu IDP camp, children are vulnerable to morbidity and malnutrition due to an increased risk of 

disease outbreaks due to congestion and lack of income and other livelihood activities and the camp also 

receiving new arrivals due to the flooding. Almost all households in the camp are dependent on General 

Food Distributions (GFD) as their main food source. Moreover, due to the changes from POC to IDP 

camp and the reduction of general food distribution (GFD) ration size to 50% from mid-2021. Hence, 

there is need to assess the current nutritional status and to formulate practical recommendations for 

appropriate interventions based on the survey findings to improve the nutritional status of the population. 

The previous two SMART surveys conducted in December 2017 and January 2020, reported high GAM 

prevalence (above 15%). Due to COVID 19 restrictions, no SMART survey conducted in 2021. 

Therefore, in order to better understand the current nutrition situation and tailor an appropriate response, 

it was important to carry out SMART Survey in Bentiu IDP camp.Therefore, this SMART survey aimed 

at measuring the extent and severity of acute malnutrition among children aged 6 to 59 months, and to 

assess additional nutrition and health related indicators and compare the findings with previous survey 

findings.  The results of the survey will also inform policy makers and program managers on priority 

issues or strategies for program adjustment or planning. Additionally, this finding will be used in the next 

IPC classification and contribute to the national database.  

Concern provides nutrition services for children under 5 years, pregnant and lactating women through 

OTP and TSFP integrated with Maternal Infant and Young Child Nutrition (MIYCN) behaviour change 

component. Therefore, in order to better understand the current nutritional status and tailor an appropriate 

response, it was needed to carry out Standardized Monitoring and Assessment of Relief and Transitions 

(SMART) Survey in Bentiu IDP camp.  

3.1%

1.9%
2.3%

16.4%

14.7%

17.4%

0.0%

5.0%

10.0%

15.0%

20.0%
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1.3 Objective of the survey 

The overall objective of this survey is to determine the prevalence of malnutrition and mortality patterns 

among children 6-59 months and the entire community respectively.  This survey was also conducted 

with the aim to better understand associated factors contributing to acute malnutrition in the community 

in Bentiu IDP camp, Unity state, South Sudan. 

Specific objectives 

The specific objectives of this SMART Survey include; 

 To estimate the prevalence of acute malnutrition, stunting, and underweight among children 

aged 6 – 59 months 

 To estimate retrospective crude mortality rate (CMR) and under 5 mortality rate (U5MR) 

among the survey population  

 To estimate morbidity rate in two weeks prior to the survey date for children aged 6 to 59 

months 

 To estimate vaccination coverage of measles for children 9-59 months of age and Vitamin A 

supplementation for children 6-59 months age and deworming coverage for children 12-59 

months of age 

 To assess the proxy Infant and Young Child Feeding (IYCF) indicators  among the 

households with children under two years old 

 To assess the current Water Sanitation and Hygiene (WASH) and general food distribution 

status of the population in the camp 

 To formulate and provide practical recommendations for interventions based on the survey 

findings to improve the nutritional status of the population. 

 

2 METHODOLOGY 

2.1 Survey design  

A cross-sectional study has been conducted from 29th March- 4th April 2022 in Bentiu IDP camp using 

SMART methodology with two-stage cluster sampling technique. Clusters/blocks were randomly 

selected based on Probability Proportional to Size (PPS). Blocks were considered as the smallest 

geographical units and the sample sizes are calculated using Emergency Nutrition Assessment (ENA) for 

SMART 2020 software (January 11, 2020 updated version). 

2.2 Survey area and target population 

All the blocks from all sectors were part of the sampling frame.  The target populations for this survey 

were children aged 6-59 months for the anthropometric and health components, infants/children 0-23 

months for proxy IYCF indicators, and the general population for the retrospective mortality and WASH 

components. Mothers or main caretakers (above 18 years) were the main respondents of the survey.   

2.3 Sample size calculation   

Sample size for anthropometry and retrospective mortality was determined using ENA for SMART 

software (January 11, 2020 updated version) and the parameters used for sample size calculation are 

outlined below in Table 1.1 and Table 1.2. 

 

 

 

 

 



12 

 

Table 1. 1: Anthropometry sample size 

Parameter Value  Rationale/source  

Estimated prevalence 17.4% Point prevalence of Bentiu IDP camp SMART survey of 

January 2020 GAM of 17.4% (14.0-21.3% 95% C.I) used.  

Design Effect  1.2 Based on January 2020 SMART survey  

Desired precision  4.5% SMART survey guideline recommendation for prevalence 

level. 

Average Household size 6.5 Based on Bentiu  IDP camp SMART survey of January 

2020  

Percentage of Non-Response 5% Due to population movement, 5% non-response rate used  

Percentage of children <5years 16.7% Based on Bentiu  IDP camp SMART survey of January 

2020  

Households to be included  384 
 

Children to be included 356  

 

Table 1. 2: Mortality Sample Size 

Parameter Values  Rationale/sources  

Estimated death rate per 

10,000/day 

0.3 Bentiu IDP camp  SMART survey of January 2020 

±desired precision per 

10000/day 

0.3 As per SMART guideline  

Design effect 1.2 Based on January 2020 SMART survey  

Recall period in days 90 3 month recall period, from 1st January 2022 to 1st April 

2022.as new year holiday is  memorable for mothers   

Average household size 6.5 Bentiu IDP camp SMART survey of January 2020 

% of non-response households 5% Due to population movement, 5% non-response rate used 

Population to be included 1,859  

Households to be included 301 

 

For the anthropometry, 356 children in 384 households was calculated and similarly for mortality, a total 

of 1,859 persons and 301 households calculated as a representative sample size using the parameters 

summarized in Table 1.1 and Table 1.2 above respectively. 

As the two indicators always produce different household samples, the larger of the two used as final 

sample size for both indicators. The number of households in the Anthropometry was slightly higher than 

Mortality, therefore, 384 households considered as final sample for both Anthropometry and Mortality. 

The number of households to be completed per day was determined according to the time the team could 

spend on the field excluding transportation, other procedures and break times. 

The details below taken into consideration when performing this calculation based on the given context: 

 Departure from base area at 8:00 am and back at 4:00 pm. 

 Average travel time to reach to the camp and back to base (two way): 30 minutes 

 Morning brief: 20 minutes  

 Sampling Procedure: 30 minutes. 

 Break: one lunch break of 30 minutes. 

 Time spent to move from one household to the next: 4 minutes. 
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 Average time in the household: 30 minutes (370 minutes/34). 

 

The above gives a total of 480 min (8 hrs.) of working time in each cluster. The total 480 minutes-110 

minutes (time for travel, morning brief, sampling procedure and lunch break) gives 370 minutes. 

Therefore, 370/34 (time in one household and time to move from one HH to the next) gives 10.9 

households (rounded to 11 households).  30 minutes in each HH for data collection on average and 4 

minutes traveling from one HH to another, each team can reach 11 HHs per day. Assumed that a team 

will complete one cluster per day.  

Total time allocated for this  survey per day  = 480 minutes  

Activities  Time/minutes 

Start time  8:00am 

Travelling time (Average travel time to/from) 30 

Morning briefing 20 

Sampling procedures 30 

Lunch break  30 

Subtotal 110 

Average Interview time per Household and from one house to the next 34 

Interview time for 11 households 374 

End time  4:00pm 

 

Number of clusters  

The number of clusters to be included in the survey was determined by dividing the total number of 

households in the sample by the number of households to be completed in a day in a cluster as shown 

below: 

The total number of clusters obtained after dividing the total number of households (384/11) is 34.9 

clusters (rounded to 35). Therefore, based on this calculation, 35 clusters were planned in this survey 

for the anthropometry and mortality components.  

 

2.4 Sampling procedure 

A household is defined as a group of people living under same roof & sharing food from the same pot. 

In home with multiple wives, those living and eating in different houses are considered as separate HHs. 

Wives living in different houses and eating from same pot are considered as one HH. 

First Stage – Cluster Selection 

In this stage, clusters are selected based on probability proportional to population size (PPS) where blocks 

were considered as a smallest geographical unit. The updated list of blocks with estimated population 

received from International Organization for Migration (IOM) used to form the sampling frame. All 

blocks with their respective population figures were entered in ENA for SMART (January 11, 2020 

version), and the software randomly assign the clusters to the blocks, based on their respective 

populations. A total of 35 clusters were selected from the sampling frame generated from the list of all 

blocks in the camp. 

 

Second Stage – Household Selection 

This stage involved the selection of households within the selected cluster using the Systematic Random 

Sampling method. The survey team introduced themselves and the objectives of the survey to the block 

leader. In collaboration with the block leader, each household was given a unique number 1 to N; once 

all the houses were marked, the total number of households divided by the number of households was 

visited per cluster—that is the sampling interval and the first household was then selected randomly from 
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1 to the sampling interval. The subsequent households were selected systematically by adding the 

sampling interval. 

The households selected randomly using the above method (11 households), anthropometric and 

mortality questionnaires was carried out. Revisits was done to households in which eligible children 

(under five) or entire family were found to be absent at first attempt. There was no household substitution. 

Within the selected households, all children 6-59 months fitting the inclusion criteria were taken for the 

anthropometric measurements. Quantitative information was collected from the relevant household 

members using the questionnaires. Additionally, in all the sampled households, even if no under-five 

child, the mortality and other indicators were assessed.   

 

2.5 Organization of the survey 

2.5.1 Team Composition and Recruitment   

The survey was conducted using six teams each comprising of one team leader and two 

enumerators/measurers.  Block leaders were assigned to lead and guide the survey team showing the 

location and routes of selected households. Concern nutrition staffs who have prior experience in nutrition 

survey have supported the team in terms of supervising enumerators during data collection. Data 

collectors were selected from the camp based on their academic achievement and previous work 

experience in surveys. One nutrition project officer and a survey manager were assigned to supervise 

enumerators. The overall coordination of the survey was led by Concern’s Nutrition Technical 

Coordinator.  

 

2.5.2 Survey Team Training   

A four days theoretical and technical training provided to team leaders, enumerators and supervisors—

the main topics covered includes: survey objective, anthropometric measurements, interview techniques, 

field procedures and standardization test. The first three days of the training focused on theoretical class 

discussions: concepts, definitions, survey objectives, sampling methods, anthropometric measurements, 

interview techniques, field procedures, and administration of the survey tools using Digital Data 

Gathering devise (DDG). Standardization test was done to evaluate accuracy and precision of the survey 

enumerator’s measurements; each enumerator have measured 10 children (aged 6-59months) twice. 

However, one of the mother with her child disappeared after the break, therefore, nine children included 

for standardization test.  

2.5.3 Data Collection Method and Tools  

Data collection tools 

A structured questionnaires was used to collect anthropometric and health data (anthropometric 

questionnaire from all children within the eligible age range of 6-59 months in all sampled households  

and for mortality data (individual mortality questionnaire) was administered in all selected households  

regardless of whether they have children under 5 or not. WASH and food security data also collected 

from all sampled households. Digital Data Gathering devise (DDG) application employed to collect all 

the information.   

 

2.5.4 Case Definitions, Inclusion Criteria and Survey Variables 

Case definition  

A. Nutritional status of children  

 Global Acute Malnutrition (GAM): a weight for height Z score (WHZ) of less than -2.0 SD 

and/or with nutritional Oedema is taken as global acute malnutrition. Additionally children 

with MUAC less than 125mm and/or with the presence of nutritional edema, referred as global 

acute malnutrition.  
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 Moderate Acute Malnutrition (MAM): a WHZ between -2.0 SD and -3.0 SD in the absence of 

oedema is considered as MAM. In addition, a MUAC reading between 115mm and 124mm in 

the absence of nutritional oedema is considered as moderate acute malnutrition.  

 Severe Acute Malnutrition (SAM): a WHZ less than -3.0 SD taken as SAM. In addition, a 

child with MUAC less than 115mm and/or presence of nutritional oedema also referred as 

SAM case.  

B. Mortality rates (CMR and U5MR)  

 Crude Mortality Rate (CMR) refers to the total death rate in the population over a given 

time interval. 

 Under 5 Mortality Rare (U5MR) denotes to the age-specific death rate of children less than 

5 years of age. 

C. Causes of illness and death   

 Fever: an abnormally high temperature and usually accompanied with chills. 

 Cough:  rapid expulsion of an air from the lung secondary to underlying medical problem 

associated with Fever and difficulty in breathing.  

 Diarrheal: Three or more loose stools per day.  

 

2.5.5 Inclusion criteria  

Selection of children for anthropometry: All children between 6-59 months of age in the sampled 

households are included. The respondents were the primary caregiver of children in the household or 

adult family member. If households in which eligible children (under five) or the entire family are found 

to be absent at first attempt were revisited during the day.  

2.5.6 Survey Variables  

a) Anthropometrics  

 Age: determined using birth certificate or health cards for majority of children. For children with 

no birth certificate or a health card, age was assessed using local calendar of events developed 

by the survey coordinator and reviewed by the survey enumerators  

 Sex: Male or female:  determined by asking directly of respondents and confirmed by observation 

during measurement. 

 Weight: Children’s weight taken without clothes using mother and child weighing (SECA scales, 

100g precision).  

 Height/length: Children were measured using wooden UNICEF measuring boards (precision of 

0.1cm). Children less than 2 years measured lying down, while those above 2 years were 

measured standing up.  

 Mid-upper arm circumference: MUAC measurement was taken at the mid-point of the left 

upper arm using child tapes (precision of 0.1cm). A string was attached to the tape for finding 

the centre without folding the MUAC tape. 

 Bilateral pitting oedema: assessed by the application of normal thumb pressure on both feet for 

3 seconds. Occurrence of pitting oedema on both feet upon release of the fingers indicated 

nutritional oedema classified as severely malnourished.  

 Referral: All children with acute malnutrition and not registered to the nutrition programme 

referred using referral forms to existing TSFP & OTP programs in the camp.  

 

b) Vitamin A supplementation, deworming and Measles immunization 

 Data on measles immunization, vitamin A supplementation and deworming was collected to 

estimate their coverage. 

 Measles: assessed by checking for measles vaccination on EPI card or by recall and only done 

for eligible children (≥ 9 months)  
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 Vitamin A: mothers/caretakers of children 6-59 months were asked whether the child received 

Vitamin A in the last 6 months (1st October 2021). Vitamin A capsule was shown to caregivers 

to aid in recall, EPI cards also used to verify. 

 Deworming: mothers/caretakers of children 12-59 months were asked whether the child has been 

dewormed in the last 6 months (1st October 2021). Deworming tablets also shown to caregivers 

to aid in recall. 

 

c) Retrospective Morbidity: two-weeks retrospective morbidity data collected from 

mothers/caregivers of all children (6-59 months) included in the anthropometric survey. The 

mother/caregiver asked if the child had been ill in the past two weeks and if so, questioned on the 

type of illness and treatment sought. For children reported as being sick during the recall period, 

utilization of health service also collected from the caretaker. 

d) Retrospective Mortality: Retrospective mortality data collected for the period of 90 days (from 1st 

January 2022 to 1st April 2022) in all the visited households, including those with no children aged 

6-59 months. Information collected on the age and sex of the household members, the number of 

household members present within the recall period, the number of persons who joined or left within 

the recall period, the number of births and deaths over the recall period. The cause and location of 

death also assesses. Individual level Mortality questionnaire used to collect the data. 

e) IYCF data: IYCF proxy indicators collected from households with children 0-23 months. The recent 

WHO/UNICEF Indicators for assessing infant and young child feeding practices are used to 

formulate indicators. 

Other Contextual data: All sampled households interviewed to understand the WASH and general food 

distribution situation, like household level water treatment, hand washing practices, targeting on general 

food distribution and distribution status.  

 

2.6 Data Quality Control and Assurance  

One of the topics covered in the training session was about data quality where the survey manager have 

provided explicit guidance on what data collection should lookalike including proper administration of 

questionnaire, keeping consistency and completeness of data among others. Survey Manager and 

nutrition project officer who has previous experience in SMART surveys have supervised the teams on a 

daily basis. Data was collected directly to the Digital Data Gathering (DDG) device while, mortality and 

cluster control forms were also filled on paper data. Every evening the survey manager synchronize the 

data and export to ENA and run the plausibility check on a daily basis and feedback has been given to 

the survey team on the results of plausibility analysis the following morning—before the teams start the 

field work. Anthropometry equipment’s calibrated every morning to avoid use of faulty equipment. 

2.7 COVID19 Precautions  

 All survey team members provided with facemasks.  

 Household members who are directly contact with the survey team (such as survey respondent 

and target children above 2 years) requested to wear a facemask and provided during the entire 

household interview. If facemask is not available in the survey household, then the survey team 

will provide the face mask to key household members prior to the start of the interview. 

 Introduction, consent, interview, and measurement was done outside in open, shaded area with 

enough space for ensuring proper physical distancing when possible. 

 During the interview, the interviewer and the respondent maintained a distance of at least 1-meter 

and the survey team leader ensured no other family members or neighbours around the place of 

interview.  

 All survey team members were provided with alcohol based sanitizer, so that they sanitize their 

hands immediately before entering a household  
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 Anthropometric equipment (weighting scale, height boards and MUAC tapes) were disinfected 

between households.  

2.8 Data Entry, Analysis and Reporting    

Data entry and analysis  

Digital Data Gathering Devices was used for data collection. Analysis of anthropometric and mortality 

data was done with the ENA software and SMART flags were used to check validity and report findings. 

Non-anthropometric variables were analysed in EPIINFO.  

2.9 Results Dissemination  

The preliminary findings will be submitted to the Nutrition Information Working Group (NIWG) for 

validation. Then after incorporating the feedback from NIWG, the final report will be submitted for 

dissemination for relevant bodies within the cluster.  

2.10 Ethical Consideration 

All relevant bodies were involved and information was provided to the state MoH and Camp Management 

Committee about the survey; including: the purpose and objectives of the survey, how blocks are selected 

and the target groups, the data collection procedures and overall survey procedures, their roles and their 

permission was sought. A verbal consent was sought from the respondents or household heads for 

voluntary participation in the survey by explaining the identity of the participants will be kept anonymous 

and the information collected will be treated as strictly confidential and never passes to any third person.  

All children found as malnourished (moderate or severe) based on MUAC and presence of bilateral pitting 

oedema were referred to the nutrition centres in the camp in their respective sector  using the referral slip 

that was provided to each team. In each team, the team leaders were in charge of filling the form and to 

give it to the mother/caretaker.  

2.11 Survey Limitations 

 For children without health card or birth certificate, age estimation was determined using the 

events calendar. Therefore, there might be recall bias. 
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3. RESULTS  

3.1. Sample size and data quality 

3.1.1. Description of Sample size 

From the total planned 384 households (HHs), 383 HHs were assessed that makes non response rate 

99.7%.  All planned clusters (35) were covered in the survey and the sample size of children 6-59 months 

of age achieved. A total of 426 children 6-59 months (between 65cm and 110cm in length/height) in 35 

clusters (blocks) were assessed in this survey. After data cleaning, the analysis for WHZ score was run 

for 421 children 6-59 months as 5 records were excluded due to SMART flag. Similarly, 5 flag records 

from HAZ excluded while no record was excluded from WAZ score from the analysis. 

 

Table 3. 1: Percent of households and children 6-59 months included in the survey 

 

3.1.2 Data Quality  

The overall survey data quality based on Data Plausibility Score (DPS) was at 8% (excellent level) based 

on SMART flags2 as indicated in table 3.2 below. The DPS for flagged data (percentage of out-range 

subjects) was 0 (1.2%) interpreted as excellent. Both boys and girls were equally represented with DPS 

for sex ratio at 0 (p=0.561). The survey teams managed to obtain excellent DPS scores in anthropometric 

measurements mainly digit preference score for weight 0 (3), Height 2 (8) and MUAC 2 (8). The age-

distribution among children aged (6-29) month versus (30-59) month was at acceptable level with (p-

value=0.008). This was attributed to well-trained teams, availability and calibration of standard survey 

equipment’s for anthropometric measurements; supervision of survey teams and daily data quality 

feedback and revisits to assess absent households. The data quality check report based on DPS is available 

in annex 7.2 of this report.  

Table 3. 2: Anthropometric data quality based on Data Plausibility Score 

 

 

                                                           
2 Interpretation of overall Data Plausibility Score(DPS) 0-9: Excellent; 10-14: Good; 15-24: Acceptable; >25: problematic 

Number of HHs 
Number of children 6-59 

months 
Number of Clusters 

Planned Surveyed 
% 

achieved 

Planne

d 
Surveyed 

% 

achieved 
Planned 

Surveye

d 

% 

achieved 

384 383 99.7% 356 426 119.6% 35 35 100% 

Criteria Data Plausibility Score(DPS) 

Flagged data (% of out of range subjects) 0 (1.2%) 

Overall sex ratio 0 (p=0.561)  

Age ratio (6-29 vs 30-59) 4 (p=0.008)  

Weight  0 (3) 

Height 2 ( 8) 

MUAC 2 (8) 

Standard deviation WHZ 0 (0.99)  

Skewness WHZ 0 (-0.07)  

Kurtosis WHZ 0 (0.05)  

Poisson distribution WHZ 0 (p=0.179)  

Overall DPS score 8% 

  



19 

 

 

3.2 Anthropometric Results (based on WHO standards 2006) 

3.2.1 Distribution of sample children by age and sex 

According to the results of the survey, a total of 426 children were assessed from 383 households as Table 

3.1 above. 

This study verified sex ratio of 1.1 with 219 boys (41%) and 207 girls (48.6%), inferring that both girls 

and boys were evenly represented. The overall age ratio of younger to older children (6-29 months to 30-

59 months) was 1.10 which shows significant difference as the expected ratio of 0.85 (p-value = 0.008) 

shown in the table below 

Table 3. 3: Distribution of age and sex of sample 

 Boys  Girls  Total  Ratio 

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

6-17  52 43.3 68 56.7 120 28.2 0.8 

18-29  56 54.4 47 45.6 103 24.2 1.2 

30-41  55 49.5 56 50.5 111 26.1 1.0 

42-53  47 63.5 27 36.5 74 17.4 1.7 

54-59  9 50.0 9 50.0 18 4.2 1.0 

Total  219 51.4 207 48.6 426 100.0 1.1 

 

 

Figure3. 1: Composition of surveyed population and WHO reference by age 

 

3.2.2 Acute malnutrition 

Global acute malnutrition (GAM) is defined as <-2 z scores weight-for-height and/or oedema and severe 

acute malnutrition (SAM) is defined as <-3z scores weight-for-height and/or oedema.  

All exclusion of z-scores was determined by applying SMART flags (WHZ -3 to 3; HAZ -3 to 3; WAZ 

-3 to 3) which are based on the observed survey mean. Five anthropometry data that was flag excluded 

from WHZ analysis. 

Based on weight for height z-scores, prevalence of global acute malnutrition (GAM) is found to be 

17.6% (n=74), from this, 14.3% (n=60) children were moderately malnourished (MAM) and 3.3% 

0.0

50.0

100.0

150.0

Boys Girls Total WHO Standard

12.2 16.0 28.2 23.913.1 11.0
24.2 25.512.9 13.1

26.1 22.4
11.0 6.3

17.4 19.22.1 2.1

4.2
9

Figure 3.1: Composition of surveyed population and WHO reference 
by age, Bentiu IDP camp  April 2022

.06-17 18-29 30-41 42-53 54-59
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(n=14) were severely malnourished (SAM). No oedema cases were observed during the assessment. 

See table 3.4 below. 

 

Table 3. 4: Prevalence of acute malnutrition based on weight-for-height z-scores (and/or oedema) and 

by sex 

 All 

n = 421 

Boys 

n = 217 

Girls 

n = 204 

Prevalence of global malnutrition  

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

(74) 17.6 % 

(14.1 - 21.7 95% 

C.I.) 

(42) 19.4 % 

(14.6 - 25.1 95% 

C.I.) 

(32) 15.7 % 

(11.1 - 21.7 95% 

C.I.) 

Prevalence of moderate malnutrition  

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

oedema)  

(60) 14.3 % 

(10.9 - 18.5 95% 

C.I.) 

(35) 16.1 % 

(11.4 - 22.4 95% 

C.I.) 

(25) 12.3 % 

(7.9 - 18.4 95% 

C.I.) 

Prevalence of severe malnutrition  

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

(14) 3.3 % 

(1.9 - 5.7 95% 

C.I.) 

(7) 3.2 % 

(1.4 - 7.3 95% 

C.I.) 

(7) 3.4 % 

(1.8 - 6.6 95% 

C.I.) 

The prevalence of oedema is 0.0 % 

Childhood wasting based on WHZ score is normally distributed in Bentiu IDP camp population. The 

Gaussian curve of wasting in this survey (red line) is moved to the left of the reference population (green 

line) indicating that in general, Bentiu IDP has large proportion of wasted children compared to the 

reference population.  

 
 

Figure3. 2: Gaussian curve showing distribution of WFH Z score 

 

Table 3. 5: 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. % 

6-17 115 8   7.0 24  20.9 83  72.2 0   0.0 

18-29 103 3   2.9 13  12.6 87  84.5 0   0.0 

30-41 111 1   0.9 9   8.1 101  91.0 0   0.0 

42-53 74 2   2.7 9  12.2 63  85.1 0   0.0 
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54-59 18 0   0.0 5  27.8 13  72.2 0   0.0 

Total 421 14   3.3 60  14.3 347  82.4 0   0.0 

 

The level of severe acute malnutrition was found to be high among the younger age group of 6-29 months 

(78.6%) while 21.4% were from the older age groups (30-59 months). Similarly, from the total 60 

moderately malnourished children, 37 children (61.7%) were from the younger age groups while 38.3% 

were from the older age groups.  

 

Table 3. 6: Distribution of acute malnutrition and oedema based on weight-for-height z-scores 

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

Oedema present  Marasmic kwashiorkor. 0 

(0.0 %) 

Kwashiorkor. 0 

(0.0 %) 

Oedema absent  Marasmic 

No. 17 

(4.0 %) 

Not severely malnourished. 409 

(96%) 

 

The survey reported GAM prevalence by MUAC of 5.2% (n=22) and SAM prevalence of 1.2% (n=5) 

which shows a decrease in 12.4% and 2.1% respectively as compared to WHZ score supporting the fact 

that MUAC usually underestimates acute malnutrition.  

Table 3. 7: Prevalence of acute malnutrition based on MUAC cut off's (and/or oedema) and by sex 

 All 

n = 426 

Boys 

n = 219 

Girls 

n = 207 

Prevalence of global malnutrition  

(< 125 mm and/or oedema) 

(22) 5.2 % 

(3.7 - 7.1 95% 

C.I.) 

(7) 3.2 % 

(1.6 - 6.3 95% 

C.I.) 

(15) 7.2 % 

(4.9 - 10.5 95% 

C.I.) 

Prevalence of moderate malnutrition  

(< 125 mm and >= 115 mm, no 

oedema)  

(17) 4.0 % 

(2.7 - 5.9 95% 

C.I.) 

(6) 2.7 % 

(1.3 - 5.8 95% 

C.I.) 

(11) 5.3 % 

(3.3 - 8.5 95% 

C.I.) 

Prevalence of severe malnutrition  

(< 115 mm and/or oedema)  

(5) 1.2 % 

(0.5 - 2.8 95% 

C.I.) 

(1) 0.5 % 

(0.1 - 3.4 95% 

C.I.) 

(4) 1.9 % 

(0.7 - 5.1 95% 

C.I.) 

 

Table 3. 8: 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. % 

6-17 120 5   4.2 16  13.3 99  82.5 0   0.0 

18-29 103 0   0.0 1   1.0 102  99.0 0   0.0 

30-41 111 0   0.0 0   0.0 111 100.0 0   0.0 

42-53 74 0   0.0 0   0.0 74 100.0 0   0.0 

54-59 18 0   0.0 0   0.0 18 100.0 0   0.0 

Total 426 5   1.2 17   4.0 404  94.8 0   0.0 

 



22 

 

From the total 5 severely malnourtished children based on MUAC <115 mm, all 5 children (100%) were 

from the younger age agroups (6-29 months). Similarly, from the total 17 moderately malnourished 

children based on MUAC >=115 mm and <125 mm, all 17 children (100%) were from the younger age 

groups. This result also shows high acute malnutrition among younger age groups.   

 

Table 3. 9: Prevalence of combined GAM and SAM based on WHZ and MUAC cut off's (and/or 

oedema) and by sex* 

 All 

n = 426 

Boys 

n = 219 

Girls 

n = 207 

Prevalence of combined GAM  

(WHZ <-2 and/or MUAC < 125 mm 

and/or oedema) 

(78) 18.3 % 

(14.9 - 22.3 

95% C.I.) 

(43) 19.6 % 

(14.8 - 25.6 

95% C.I.) 

(35) 16.9 % 

(12.3 - 22.7 

95% C.I.) 

Prevalence of combined SAM  

(WHZ < -3 and/or MUAC < 115 mm 

and/or oedema 

(18) 4.2 % 

(2.7 - 6.5 95% 

C.I.) 

(8) 3.7 % 

(1.7 - 7.7 95% 

C.I.) 

(10) 4.8 % 

(2.8 - 8.1 95% 

C.I.) 

*With SMART or WHO flags a missing MUAC/WHZ or not plausible WHZ value is considered as 

normal when the other value is available 

Table 3. 10: Detailed numbers for combined GAM and SAM 

 GAM  SAM  

 no. % no. % 

MUAC 4 0.9 4 0.9 

WHZ 56 13.1 13 3.1 

Both 18 4.2 1 0.2 

Edema 0 0.0 0 0.0 

Total 78 18.3 18 4.2 

Total population: 426 

 

3.2.2 Underweight 

 

Underweight is defined as low weight for age in comparison to WHO reference median. Children with 

weight for age less than -2 SD in relation to a reference child are classified as underweight while those 

with less than -3 SD are classified as severe underweight. Underweight shows both acute and chronic 

forms of malnutrition and considered as a compound index for both wasting and stunting. The prevalence 

of underweight among children aged 6 to 59 months in Bentiu IDP camp was 24.2% (19.9 – 29.1, 95% 

C.I.) while those who were severely underweight were 6.3% (4.7 – 8.5, 95% C.I.) which was classified 

as high according to the WHO classification of underweight3. Table 3.11 shows the prevalence of 

underweight among surveyed children 6 to 59 based on weight for age z-score. The findings show that 

more boys are affected by underweight than girls. However, the difference is not statistically significant 

(P=0.110). 
 

 

 

                                                           
3 WHO Classification of Underweight: Low - <10%, Medium – 10 – 19.9%, High – 20 – 29%, Very high - >=30% 
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 Table 3. 11: Prevalence of underweight based on weight-for-age z-scores by sex 

 All 

n = 426 

Boys 

n = 219 

Girls 

n = 207 

Prevalence of underweight 

(<-2 z-score) 

(103) 24.2 % 

(19.9 - 29.1 

95% C.I.) 

(60) 27.4 % 

(21.5 - 34.2 

95% C.I.) 

(43) 20.8 % 

(16.4 - 25.9 

95% C.I.) 

Prevalence of moderate 

underweight 

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

(76) 17.8 % 

(14.2 - 22.1 

95% C.I.) 

(48) 21.9 % 

(16.9 - 27.9 

95% C.I.) 

(28) 13.5 % 

(9.9 - 18.2 

95% C.I.) 

Prevalence of severe underweight 

(<-3 z-score)  

(27) 6.3 % 

(4.7 - 8.5 95% 

C.I.) 

(12) 5.5 % 

(3.2 - 9.2 95% 

C.I.) 

(15) 7.2 % 

(4.8 - 10.9 

95% C.I.) 

 

3.2.3 Chronic malnutrition/stunting 

 

Stunting is defined as low height for age in comparison to WHO reference median. Children with height 

for age less than -2 SD in relation to a reference child are classified as stunting while those with less than 

-3 SD are classified as severe stunting. The prevalence of stunting among children aged 6 to 59 months 

in Bentiu IDP camp was 21.1% (16.8 – 2.3, 95% C.I.) while those who were severely stunted were 4.0% 

(2.4 – 6.7, 95% C.I.) which was classified as Medium according to the WHO classification of stunting4. 

Table 3.12 shows the prevalence of stunting among surveyed children 6 to 59 months.  

 

Table 3. 12: Prevalence of stunting based on height-for-age z-scores and by sex 

 All 

n = 421 

Boys 

n = 215 

Girls 

n = 206 

Prevalence of stunting 

(<-2 z-score) 

(89) 21.1 % 

(16.8 - 26.3 95% 

C.I.) 

(48) 22.3 % 

(16.3 - 29.8 95% 

C.I.) 

(41) 19.9 % 

(14.4 - 26.9 

95% C.I.) 

Prevalence of moderate stunting 

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

(72) 17.1 % 

(13.6 - 21.3 95% 

C.I.) 

(39) 18.1 % 

(12.9 - 24.8 95% 

C.I.) 

(33) 16.0 % 

(11.7 - 21.5 

95% C.I.) 

Prevalence of severe stunting 

(<-3 z-score)  

(17) 4.0 % 

(2.4 - 6.7 95% 

C.I.) 

(9) 4.2 % 

(2.3 - 7.5 95% 

C.I.) 

(8) 3.9 % 

(1.7 - 8.7 95% 

C.I.) 

 

Mean z-scores, design Effects and excluded subjects. 

The data analysis for WHZ, WAZ and HAZ  was done for 421, 426 and 421 children as 5, 0 and 5  flag 

records based on SMART flag were excluded respectively as illustrated in the table 3.13 below.  

 

 

 

 

 

 

                                                           
4 WHO Classification of Stunting: Low - <20%, Medium – 20 – 29%, High – 30 – 39%, Very high - >=40% 
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Table 3. 13: 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 421 -1.10±0.99 1.02 0 5 

Weight-for-Age 426 -1.33±1.02 1.20 0 0 

Height-for-Age 421 -1.03±1.16 1.39 0 5 

* contains for WHZ and WAZ the children with edema. 

 

3.3 Mortality results (retrospective over 90 days prior to the interview) 

 

Mortality data was collected using the SMART Standard form. The recall period for questions related to 

the mortality data was 90 days (1st January to 1st April 2022). Because of the New Year holiday, 1st 

January is memorable for mothers and the team has agreed to use 1st January as the start of the recall 

period. The crude mortality rate (CMR) was 0.74 (0.44-1.22, 95%C.I.) deaths/10,000/day and the U5MR 

was 0.22 (0.03-1.63, 95% C.I.) deaths/10,000/day was reported during the recall period. The average HH 

size was found to be 7.9 while U5 population was 18.1% as shown in table 3.14 below.  

 

Table 3. 14: Mortality rates 

CMR (total deaths/10,000 people / day) 0.74 (0.44-1.22 95% C.I) 

U5MR (deaths in children under five/10,000 children under 

five / day) (95% CI) 

0.22 (0.03-1.63 95% C.I) 

Persons recorded within recall period 3014 

Current residents <5 years old 504 

Average household size 7.9 

Total deaths during the recall period 20 

Total death during the recall period <5 years old 1 

Recall Period (days) 90  

 

Cause of death: This survey showed that 75 % of deaths happen secondary to an underlying illness 

followed by an Injury/trauma which is responsible for 20% of deaths. The cause of remaining 5% 

reported as unknown. Majority deaths (three-fourth) occurred in the current location of residence 

(65%) while the remaining 35% died during migration, in the last residence and other places as shown 

in table 3.15 below. 

 

Table 3. 15: Causes and location of Death 

Cause of death N % Location of death n % 

Illness  

 

15 

 

75 In current location 13 65 

During migration 2 10 

Injury/trauma 

 

Unknown  

04 

 

01 

20 

 

5 

In the last residence  1 5 

   Other places like went for 

medical to other places 

4 20 
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The population pyramid’s shape shows that individuals in the younger age groups (0-24 years) make up a 

relatively high proportion of the population, whereas a narrow or pointed top revealed that people in the older 

age (40 years and above) groups make up a relatively small part of the population. Such population pyramid 

indicates that there is a high fertility and mortality rates among younger group.  

 

Figure3. 3: Population age and sex pyramid 

 

3.4 Child Health  

3.4.2 Children’s morbidity  

Based on the responses given by the mothers/caregivers on the health status of children two weeks prior 

to the survey, 47.4% reported that their children had been ill. As indicated in the Table 3.17 below, fever 

(39.1%), Diarrhoea (36.1%) were the predominant causes of illness among under-five children.  

Table 3. 16: Morbidity status of children in the past two weeks prior to the survey 

6-59 months No. of cases 

from sample 

% 95% C.I 

Prevalence of reported illness 202 47.4%  42.7 – 52.5 

 

Table 3. 17: Percentage, distribution of children 6-59 months by illness in the two weeks period 

 

Illness/symptom 

 

No. of 

cases 

% among sick 

children 

(n=202) 

% from the total sample 

(n=426) 

% 95% C.I 

Fever 79 39.1 18.5 15.1- 22.5 
 

Diarrhoea 73 36.1 17.1 13.9- 21.0 
 

Cough and 

difficult breathing  
45 

22.3 10.6 
8.0- 13.8 

 

Other * 5 2.5 1.2 0.5- 2.7 
 

*The other illnesses indicated in the table above were reported eye infection, otitis media and burn.  

From those who were reported as ill, 185 (91.6%) sought medical service in Primary Health Care Centre 

(PHCC), hospital and pharmacy. The health seeking behavior recorded is encouraging.  
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Figure3. 4: Facilities where treatment was sought  

 

3.4.3 Immunization and supplementation coverage  

Measles immunization coverage, deworming and Vitamin A supplementation coverage was assessed 

among the sampled children for the last 6 months (from 1st October 2021). 91.4% children 9-59 months 

were immunized against measles, 79.9% of surveyed children (12-59 months) received deworming 

tablets and 74.7% children 6-59 months received vitamin A supplementation during the December 2021 

standalone Vitamin A supplementation and deworming (VASD) campaign implemented by Concern 

Worldwide supported by the Ministry of Health (MoH) and UNICEF. The measles coverage was further 

analysed to understand the retention of immunization card and reported at 73.8% as shown in the table 

3.18 below.  

 

 

Table 3. 18: Summary of immunization and supplementation coverage, Bentiu IDP camp April 2022 

Type  N N % 95% C.I 

Vitamin A supplementation (6-59 months) 426 318 74.7 70.3 – 78.6 

Measles immunization (9-59 months) 

   Verified by card  

   By mothers recall  

302 

302 

302 

276 

223 

53 

91.4 

73.8 

17.6 

87.7 – 94.0 

68.6 – 78.5 

13.7 – 22.2 

Deworming (12-59 months) 278 222 79.9 74.7 – 84.4 

 

3.5 Infant and Young Child Feeding (IYCF) 

The proxy IYCF practices assessed in this survey include timely initiation of breastfeeding within 1 hour 

of birth, exclusive breastfeeding for the first 6 months, continued breast feeding 12-23 months, meeting 

the minimum dietary diversity, meal frequency and acceptable diet. A total of 224 children were included 

in the sample (71 were 0-5 months and 153 were 6-23 months).  

 

Breast Feeding 

Early initiation of breast feeding promotes exclusive breastfeeding. It also protects the new-born from 

acquiring infections and reduces new-born mortality, which is due to diarrhoea and other infections to 

children who are partially breastfed or not breastfed at all. Infants should be exclusively breastfed for the 

first six months of life to achieve optimal growth, development and health. From the sample of 224 

infants and young children 0-23 months, 91.5% (87.0-94.8, 95% C.I) of children were put to the breast 

immediately, within 1 hour of birth, while 69.0% (56.9-79.5, 95% C.I) of Infants 0-5 months exclusively 

breastfed. However, exclusive breast feeding for the first two days of child’s life was 92.4%.  In addition, 

continued breast feeding from 12 to 23 months reported at 88.9% (80.0-94.8, 95% C.I). 

76.8%

18.9%

2.7% 1.1% 0.5%

Facilities where treatment was sought 

PHCC Hospital PHCU Pharmacy Don’t know 
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Complementary feeding  

Minimum Dietary Diversity (MDD) (n=153)  

The WHO recommends that breastfed children consume five or more food groups from the total eight 

food groups which includes breast milk. Consumption of food from at least five groups means that the 

child has a high likelihood of consuming at least one animal source of food and at least one fruit or 

vegetable in addition to a staple food such as grains, roots, or tubers. In Bentiu IDP camp 15.0% (9.8-

21.7, 95% C.I) of children aged 6-23 months met the recommended dietary diversity which is 5 from 

the 8 groups.  

 

Minimum Meal Frequency (MMF) (n=153) 

The WHO recommends that breastfed children consume solid, semi-solid or soft foods at least twice 

a day between the ages of 6-8 months and at least 3 times a day between the ages of 9-23 months. In 

Bentiu IDP camp 24.8% (18.2-32.5, 95% C.I) of children aged 6-23 months fed the minimum number of 

times appropriate for their age.  

 

Minimum Acceptable Diet (MAD) (n=153) 

Children 6-23 months are getting an acceptable diet when they are breastfed or are given milk, have the 

appropriate food diversity score and have the minimum required number of meals per day. In the studied 

population, 11.1% (6.6-17.2, 95% C.I) of children aged 6-23 months were met the minimum acceptable 

diet (Figure 3.5). 

 

Figure3. 5: IYCF Indicators among infants and young child  

Table 3. 19: Summary of IYCF indicators, Bentiu IDP camp April 2022 

Indicators  Yes 

n= 

% 95% C.I 

Ever breast feeding 0-23 (N=224)    

Early initiation of breast feeding 0-23 (N=224) 205 91.5% 87.07-94.8 

Exclusive breast feeding for the first two days 0-23 months 

(N=224) 

207 92.4% 88.1-95.5 

Exclusive breast feeding for the first 6 months-0-5 months 

(N=71) 

49 69.0% 56.9-79.5 

Continued breast feeding 12-23 months (N=81) 72 88.9% 80.0-94.8 

Minimum Dietary Diversity-6-23 months (N=153) 23 15.0% 9.8-21.7 

Minimum Meal Frequency-6-23 months (N=153) 38 24.8% 18.2-32.5 

Minimum Acceptable Diet-6-23 months (N=153) 17 11.1% 6.6-17.2 

0.0% 20.0% 40.0% 60.0% 80.0% 100.0%

Ever Breastfeding

Early Initiation of Breast Feeding

Exclusive breast Feeding for the first 2 days

Exclusive Breast Feeding 0-5 months

Continued Breast Feeding 12-23 months

MDD

MMF

MAD

98.7%

91.5%

92.4%

69.0%

88.9%

15.0%

24.8%

11.1%

IYCF indicators Bentiu IDP Camp April  2022
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3.6 Maternal nutrition 

The nutritional status of pregnant women (visible pregnancy, 4 months and above) and lactating 

mothers with infants below 6 months was assessed and analysed based on MUAC. From the sample, 

20.95% of women were found to be malnourished since they had a MUAC of <23.0cm as shown in 

table 3.20. 

Table 3. 20: Maternal nutrition 

N=105 N % (95% C.I) 

Severely malnourished PLW, MUAC 

<185mm 

1 0.95% 

Moderately malnourished PLW, 

MUAC>=185-<230 mm 

21 20.0% (13.0-29.2) 

Well-nourished PLW, MUAC >230 mm 83 79.0% (70.0-86.2) 

 

3.7 Water, Sanitation & Hygiene (WASH) 

3.7.2 Use of improved water Source 

Access to or use of an improved drinking water source is a proxy for the use of safe drinking water. As 

indicated in Fig.3.6 below, all (100%) of respondents get drinking water from the public tap  

 

Figure3. 6: Source of water at household level 

3.7.3 Water treatment 

Use of contaminated water exposes an individual to water born disease such as diarrhea, cholera, hepatitis 

A, typhoid and polio. The problem will be more prominent in those community group with lower 

immunity such as children and PLWs. In this survey 100 % of respondents reported that they do nothing 

to treat water they are using as they trust the public tap is safe.  

3.7.4 Excreta Disposal 

Proper disposal of faeces is defined as using any method which safely isolates excreta from the 

environment (e.g. using ventilated improved pit (VIP) latrine, pit latrine, cat hole etc.). Poor excreta 

disposal exposes the pathogens and other toxins that impair health and nutrition status at the individual 

and community levels. 

When asked on where do child household members usually defecate, the majority (87.7%, n=336) of 

children defecate in undesignated and designated open area around the house while only 12.3% defecated 

in latrines or holes. However, 98.4% (n=377) of adult household members use latrines for defecation  

100%

Public tap as main drinking water source 
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3.7.5 Appropriate Hand Washing Behaviour 

For good health, it is recommended to wash hands with soap or ash at five critical points after using a 

latrine, after attending to a child who has defecated, before eating or preparing food, and before feeding 

a child. Poor hygiene and sanitary practice increases the incidences of diseases such as diarrhoea, which 

often contributes to poor food intake and mal absorption and hence contributing to malnutrition. The 

survey assessed the proportion of respondents who know at least 3 out of 5 critical moments to wash 

hands and the proportion to each moments. 

From the survey results, it was noted that a majority, 88.0% of caregivers wash their hands at least on 3 

recommended hand washing moments. The moments practiced by the majority were: after defecation, 

before preparing food, before eating.  However, the proportion in the two critical moments such as before 

feeding the child and after attending to a child who has defecated/after cleaning the baby’s bottom was 

low as illustrated in table 3.21 below.   

Table 3. 21: Critical hand washing responses 

Five critical times Yes percent 

After defecation/fecal contact 345 90.0% 

After attending to a child who has defecated 263 68.7% 

Before preparing food 351 91.6% 

Before feeding a child 293 76.5% 

Before eating 366 95.6% 

 

3.8 General Food  

From the total sampled households, 96.6% (n=370) were targeted for the general food ration. The 

distribution is usually on a monthly basis and majority (70.5%) recall that the recent food distribution 

was within one month prior to the survey. Some reported before one month but could be due to recall 

bias. The remaining 3.4% (n=13) who were not targeted for general food ration were new arrivals to the 

camp.   

  



30 

 

 

4 DISCUSSION 

4.1 Anthropometric Data Quality 

The survey reported an excellent (8%) plausibility check result of the anthropometry data. This is due to 

the sample representativeness and quality of anthropometric measurements. 

4.2 Nutritional Status  

The overall sex ratio of the sample was 1.1 with p-value = 0.403. This ratio shows that boys and girls 

were equally represented among the sampled children. 

Acute malnutrition (wasting) is a loss of body weight in relation to height. Addressing acute malnutrition 

has a public health importance because of the intensified risk of disease and death for children who 

suffered from weight loss. This study showed the prevalence of Global Acute Malnutrition (GAM) based 

on weight for height Z-score and /or oedema in Bentiu IDP camp found to be 17.6% (14.1-21.7 95% 

CI)—almost similar finding with the previous survey (GAM of 17.4%, January 2020). The GAM 

prevalence recorded in this survey is classified as ‘Very High’5 based on the WHO/UNICEF 

classification for wasting. The prevalence of Severe Acute Malnutrition (SAM) was found to be 3.3% 

(1.9-5.7 95% CI), with slight increment as compared to the previous one (SAM of 2.3%, January 2020). 

 

Further analysis was done on prevalence of acute malnutrition by WHZ score based on age groups 

indicated that the younger age groups (6-17 and 18-29 months) are more affected by acute malnutrition. 

From the total 14 severely malnourtished children, 11 children (78.6%) were from the younger age 

agroups (6-29 months) while 21.4% were from the older age groups (30-59 months). Similarly, from the 

total 60 moderately malnourished children, 37 children (61.7%) were from the younger age groups while 

38.3% were from the older age groups. The finding clearly emplies, children of younger age groups are 

more affected by acute malnutrition as compared to the other age categories.  

 

 

The prevalence of GAM and SAM based on MUAC (<125mm and/or oedema) was low (GAM of 5.2% 

and SAM of 1.2%) compared to the one with WHZ score as MUAC usually under estimates acute 

malnutrition. MUAC is a good predictor of mortality, therefore, having low MUAC prevalence shows 

fewer children are at risk of death. However, since more children were malnourished by WHZ score many 

children who are acutely malnourished based on WHZ score are excluding from the OTP/TSFP 

admissions as WHZ score admission was suspended according to COVID 19 adaptation protocol.  Further 

analysis showed that, from the total 5 severely malnourtished children identified based on MUAC <115 

mm, all 5 children (100%) were from the younger age agroups (6-29 months). Similarly, from the total 

17 moderately malnourished children identified based on MUAC >=115 mm and <125 mm, all 17 

children (100%) were from the younger age groups.  

  

Prevalnece of acute malnutrtion in both WHZ and MUAC based on age group is higher in younger 

children as compared to other age groups—For this younger age groups it is a time where complementary 

foods are introduced, with sub-optimal breast feeding and hygiene practices being the potential 

contributors to wasting. Younger children have also less developed immunity to fight against infection 

which also predispose them to undernutrition  

 

                                                           
5 Based on WHO classification of WHZ score <5% low, 5-9% medium, 10-14% high and >=15% very high 
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4.3 Mortality 

The retrospective mortality rate was calculated based on data collected on the 90 days recall period and 

data was collected from 383 households. 3,014 individuals recorded as present during the recall period, 

of which, 504 were children under 5. In total, 20 deaths recorded (19 were among above five years of age 

and one death was recorded among children under 5 years), giving a result of Crude Mortality Rate 

(CMR) 0.74 deaths per 10,000 person/ day (0.44 – 1.22 95% C.I.) and Under 5 Mortality Rate (U5MR) 

0.22 deaths per 10,000 persons/ day (0.03– 1.63 95% C.I.), with CMR design effect of 1.25.  Therefore, 

both CMR and U5MR were below WHO emergency threshold6. The low mortality rate could be due to 

the current and ongoing health and nutrition humanitarian interventions (both curative and preventive) 

by various partners in Bentiu IDP camp.   

4.4 Child Health  

4.4.1 Child Morbidity  

The retrospective morbidity data was collected from the sampled children aged 6-59 months to establish 

the prevalence of common childhood illnesses. This survey result indicated a morbidity rate of 47.4% 

(n=202), children were suffered from an illness two weeks prior to the survey. The leading reported illness 

were fever (39.1%, n=79), diarrhoea (36.1%, n=73) and cough and difficult breathing (22.3%, n=45). 

Poor quality of service care services and duration late/delayed action to take sick baby to the nearest 

health facility could contribute to the complication of illness. For those who were sick, health seeking 

behaviour was assessed by asking the mothers/caregiver of the child what they did the last time when the 

child was sick. Survey findings indicated good health seeking behaviour with 91.6% of sick children were 

taken to the health facility. The health seeking behaviour recorded in this survey is encouraging and it 

was attributed by the good primary health care coverage in the camp and availability of services. 

However, there is need to reduce the incidence of childhood illnesses through the social behaviour 

change.  

 

4.4.2 Immunization and supplementation  

Measles Immunization: the measles immunization coverage was assessed by checking the child’s 

immunization card and when there is no card, mothers recall was considered by using events calendar. 

The current survey revealed measles immunization coverage of 94.1% which is above the recommended 

WHO threshold of 80% and shows similar trend with the previous surveys reported at 93.0% in January 

2020 SMART survey. Moreover, the retention of immunization card was high at 73.8%. Therefore, 

measles immunization coverage and vaccination card retention rate in Bentiu IDP camp was high 

and this was attributed by the considerable efforts of the health actors to enhance the local capacity 

in terms of vaccine supplies and logistics, information system (e.g. monitoring immunization chart), 

training, cold chain and other immunization related support.           

 

Vitamin A supplementation: Vitamin A capsule was demonstrated to caregivers whether their children 

had taken the capsule in the last 6 months (since 1st October 2021) prior to the survey. The survey findings 

revealed that, 74.7% of sampled children had received Vitamin A, which was low as it is below the 

recommended WHO threshold (80 %). The result found in this survey was lower than the result recorded 

in January 2020 Survey which was 92.1%.  

 

Deworming: During the survey, a sample of Albendazole tablet was shown to caregivers to know and 

understand whether their children took the same in the last 6 months (since 1st October 2021) prior to the 

survey. The survey findings revealed that 79.9% of sampled children had received deworming tablets. 

The coverage of deworming was slightly below the recommended WHO threshold of 80%.  

                                                           
6 WHO emergency threshold of  <2 deaths/10,000/day U5MR mortality rate and <1 death/10,000/day CMR 
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4.5 Child Feeding Practices 

4.5.1 Breastfeeding Practices 

Breast milk is vital source of nourishment, growth and development for infants and young children.  

Optimal breastfeeding practice during 6-12 months of child age contribute to half or more of the child’s 

nutritional needs, and from 12-24 months age, at least one-third of their nutritional needs. In addition to 

nutrition benefits, breastfeeding continues to provide protection to the child against many illnesses and 

provides affection and bonding with mothers that helps psychological development. South Sudan has 

made commendable progress in the past decade and levels of exclusive breastfeeding have increased from 

45 per cent in 2010 to 68 per cent in 20207.  

According to the study, breastfeeding practice was quite good in reference to the timely initiation of 

breast-feeding and duration of breastfeeding which is the cultural norm to the community in Bentiu IDP 

camp as 91.5% children 0-23 months were put to the breast, immediately, within 1 hour after birth. The 

level of exclusive breastfeeding among children less than 6 months recorded at  69.0%  showing a decline 

as compared to the previous survey finding (86.3%, January 2022) but it was in line with FSNMS Round 

25 findings (74.3% as an average for unity state and 68.1% for the national average).  Such discrepancies 

could be attributed by the small sample size (includes only 0-5 months) for exclusive breast feeding 

question.  Additionally, due to the population movement, there might be new arrivals targeted in this 

survey and probably did not attend behaviour change sessions before. Moreover, the team observed that 

using the new WHO IYCF indicators which includes the food groups for infants 0-5 months that will lead 

mothers to say yes for some food groups as they think their practice is wrong and that can affect exclusive 

breast feeding rate.    

4.5.2 Complementary Feeding Practices 

Children under two years of age experience rapid growth and development and are vulnerable to illness 

and, improved feeding is particularly important. Continued breastfeeding beyond six months should be 

accompanied by consumption of nutritionally adequate, safe and appropriate complementary foods that 

help meet nutritional requirements when breast milk is no longer sufficient.  

The dietary diversity for complementary feeding of the children in Bentiu IDP was suboptimal—only 

15.0% of children 6-23 months consumed five or more food groups in 24 hours prior to the survey which 

is below the findings of January 2020 SMART survey reported 37%. The finding also shows a slight 

decline from 2019 FSNMS Round 25 report (MDD =18.4%) and from the 2018 national average for unity 

state (MDD=17.4%). However, it shows slight increment from the 2018 Concern SMART survey result 

(MDD=11.9%). The recommended minimum meal frequency was also reported low (24.8%) in children 

aged 6-23 months which is almost similar with previous SMART survey result (25%, January 2020).  

4.6 Water and sanitation  

This survey result shows that 100% of the sampled households reported the use of safe water for drinking 

from the public tap. However, all the surveyed households reported that they do nothing at household 

level to treat drinking water.  

Only 12.3% respondents practice proper child excreta disposal in a latrine while, above 87% 

respondents reported that their children defecate in undesignated or designated open area around the 

house which is dangerous. This could be one of the reason for the high incidence of diarrhoea among 

                                                           
7 Press release—Joint UNICF and MoH, July 2021   
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children under 5 years. However, 98.4% of adult household members reported using of latrines which 

is encouraging.   

Handwashing practices on the five critical moments: This survey showed that 88.0% of respondents 

mentioned at least 3 critical hand washing moments.  However, the proportion was low on after attending 

to a child who has defecated and before feeding a child. This could be one of the reason for the high 

incidence of diarrhoea among children 6-59 months. Therefore, focus should be given on the two 

moments with intensive hygiene promotion education aimed at improving the current handwashing 

practices. 

4.7 General food  

The IDP community in Bentiu IDP camp are dependent on food aid and only the general food status was 

assessed in this survey. From the total sampled households, 96.6% reported as they are targeted for the 

general food ration. The remaining 3.4% who were not targeted for general food ration were new arrivals 

to the camp. This finding was similar with the findings recorded in January 2020 survey as 96.5% were 

targeted for GFD. The good coverage of GFD might contribute to the prevention on the further 

deterioration of the nutrition situation of children under 5 years in the camp.  
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5. CONCLUSIONS  

 

Nationally, around 1.34 million children under five years are expected to suffer from acute malnutrition 

in 2022 and Unity state is among those states with the highest burden8. This study reported a very high 

malnutrition situation as shown by the GAM prevalence of 17.6 % (14.1 - 21.7 95% C.I.) based on the 

WHO acute malnutrition classification. This result is a similar as compared to 2020 SMART survey but 

showed a decline as compared to the March 2019 SMART survey which was 14.7% GAM.  The findings 

of this survey showed that acute malnutrition was high in younger age groups.   

The study showed that, both the CMR and the U5MR were below the WHO emergency thresholds of 1 

death per 10,000 per day and 2 deaths per 10,000 per day respectively. Crude and under five mortality 

rates shows slight increase in comparison to the January 2020 survey. Despite improved health seeking 

behaviour,  morbidity rates remain high (47.4%) with the commonly reported illnesses being fever and 

diarrhoea  

 

According to the survey, IYCF indicators related to breast feeding reported good, whereas the 

complementary feeding performance reported poor.  Almost all (98.7%) the children 0-23 months in the 

sample had ever been breastfed, while 91.5% of the ever breastfed children were introduced to the breast 

within the first hour of birth. Even though with a small sample, 69.0% of the children 0-5 months in the 

survey were breastfed exclusively. Only 15% of the children in the sample had achieved the minimum 

dietary diversity of 5 or more food groups (includes breast milk) 24 hours prior to the survey and only 

11.1% of the children achieved the minimum acceptable diet.  

The coverage for immunization was high with measles at 91.4% which is good and above the WHO 

recommendation (80%). However, Vitamin A supplementation among 6-59 months children and 

Deworming among 12-59 months children reported at 74.7% and 79.9% respectively which are low.  

Water hygiene and sanitation practices are relatively good with 100% sampled households had access to 

safe drinking water, 88% of the caregivers wash their hands at least on the 3 critical moments and almost 

all (98.4%) adult household members use latrines for defecation. However, excreta disposal of children 

using latrines reported at 12.3% which is poor and the proportion of hand washing on after cleaning 

child’s bottom and before feeding a child was poor. This could be one of the reason for the high incidence 

of diarrhoea among children 6-59 months. 

 

According to this survey, the major factors contributing to acute malnutrition include high prevalence of 

diseases and sub optimal feeding practices of infant and young children. It’s observed that acute 

malnutrition was higher in younger children that may attributed to notable issues like poor child care 

practices (suboptimal breastfeeding and complementary feeding practices), high incidence of disease, and 

poor sanitation and hygiene practices among others. 

  

                                                           
8 SOUTH SUDAN : IPC Food Security & Nutrition Snapshot (Acute Malnutrition: January - December 2022) 
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6. RECOMENDATIONS 

 

sector Problems Identified  Recommended actions  Responsible 

Organizations  

Timeline  

Nutrition  High prevalence (GAM 

of 17.6%) of acute 

malnutrition  

 

 

 

 

 

Prevalence was low on 

MUAC (GAM of 5.2%) 

in comparison to GAM 

of 17.6% based on WHZ  

 

 

Suboptimal infant and 

young child feeding 

practices such as low 

exclusive breast feeding, 

dietary diversity and 

meal frequency 

Low coverage of 

Vitamin A 

supplementation and  

deworming  

• Strengthen the existing BSFP to 

prevent further deterioration of 

the nutrition situation 

 

• To strengthen the existing 

TSFP and OTP to treat and 

prevent severe acute 

malnutrition  

 

• To conduct quarterly mass 

MUAC screening for early 

identification of SAM and 

MAM cases 

 

• To advocate on the revision of  

the COVID adaptation protocol 

at national level to resume WHZ 

admission as GAM prevalence 

in WHZ score is high but low in 

MUAC 

• To conduct a study on the 

significant differences of acute 

malnutrition based on MUAC 

and WHZ score as MUAC 

reported only less than one -

third of WHZ  findings 

• Give emphasis on exclusive 

breast feeding, complementary 

feeding and good hygiene 

practices during the nutrition 

sessions  

• Considering the survey was 

conducted in the IDP camp, 

there is need to improve the 

coverage further and strengthen 

the bi-annual Vitamin A 

supplementation and 

deworming campaign 

WFP and 

WHH 

 

 

Concern 

Worldwide, 

CARE and 

World Relief 

in their 

respective 

sectors  

 

 

 

 

Nutrition 

cluster  

 

 

 

 

Nutrition 

Cluster/UNIC

EF/WFP 

 

 

Concern 

Worldwide, 

CARE and 

World Relief 

 

 

MoH/Unicef 

and nutrition 

partners 

 

Short term 

 

 

 

Short term 

 

 

 

 

 

 

 

 

 

 

Medium 

term 

 

 

 

 

Long 

Term 

 

 

 

 

Short Term 

 

 

 

 

 

Short/medi

um term 

 

Health  

 

High incidence of 

disease with fever and 

diarrhoea as the leading 

illness 

 

   

 

 

 

• Provide health education 

sessions at the health 

facilities and community 

level in order to reduce the 

episode of illnesses.  

• ORS and Zinc to be provided 

to children with diarrhoea  

• Plan mosquito net 

distribution to prevent 

Health 

partners-IRC, 

IOM and MSF 

 

 

Both health 

and nutrition 

partners  

Short 

/medium 

term 

 

 

Short/medi

um term 
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malaria as fever may link 

with malaria.  

WASH Poor  hand washing 

practices after cleaning 

child’s bottom and 

before feeding the child 

 

Poor child excreta 

disposal  

• To focus on social 

behaviour change on hand 

washing on the five critical 

moments and safe isolation 

of child faces from the 

environment and 

discouraging open 

defecation.  

WASH and 

nutrition 

partners  

 

 

Short 

/medium 

term 

 

 

Monitoring  • Periodic SMART survey is 

needed for  follow-up and to 

monitor the nutrition situation 

Concern 

Worldwide 

Long term  
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7. ANNEX 

Annex 7.1 List of Clusters 

   

Geographical unit Population size Selected Clusters 

SECTOR 1 B01 2184 1 

SECTOR 1 B02 2838 2 

SECTOR 1 B03 988  
SECTOR 1 B04 3537 3 

SECTOR 1 B05 699 4 

SECTOR 1 B06 1095  
SECTOR 1 B07 3072 5 

SECTOR 1 B08 1165  
SECTOR 1 B09 981 6 

SECTOR 2 B01 2258  
SECTOR 2 B02 3385 7,8 

SECTOR 2 B03 2141  
SECTOR 2 B04 2729 9 

SECTOR 2 B05 1467 10 

SECTOR 2 B06 1313  
SECTOR 2 B07 1860 11 

SECTOR 2 B08 1927  
SECTOR 2 B15 1868 12 

SECTOR 2 B16 2124 13 

SECTOR 2 B17 3011 RC 

SECTOR 3 B01 1214  
SECTOR 3 B02 2674 14 

SECTOR 3 B03 2436 15 

SECTOR 3 B04 1855  
SECTOR 3 B05 2216 16 

SECTOR 3 B06 1025  
SECTOR 3 B07 658 RC 

SECTOR 3 B08 2057  
SECTOR 3 B09 1801 17 

SECTOR 3 B10 2198 18 

SECTOR 3 B11 2296  
SECTOR 3 B12 1884 19 

SECTOR 3 B13 1892 20 

SECTOR 3 B14 2239  
SECTOR 3 B15 489  
SECTOR 3 B16 2044 RC 

SECTOR 4 B01 1710 RC 

SECTOR 4 B02 1796  
SECTOR 4 B03 1171 21 

SECTOR 4 B04 1945  
SECTOR 4 B05 1997 22 

SECTOR 4 B06 1011  
SECTOR 4 B07 1154 23   
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SECTOR 4 B08 1403  
SECTOR 4 B09 1749 24 

SECTOR 4 B10 1751  
SECTOR 4 B11 1562 25 

SECTOR 4 B12 1975  
SECTOR 5 B01 1763 26 

SECTOR 5 B02 2285 27 

SECTOR 5 B03 1763  
SECTOR 5 B04 1923 28 

SECTOR 5 B05 1998 29 

SECTOR 5 B06 2070  
SECTOR 5 B07 632 30 

SECTOR 5 B08 1364  
SECTOR 5 B09 2217 31 

SECTOR 5 B10 2783 32 

SECTOR 5 B11 1838  
SECTOR 5 B12 2602 33 

SECTOR 5 B13 1870 34 

SECTOR 5 B14 1905  
SECTOR 5 B15 1230 35 

SECTOR 5 B16 1226   
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Annex 7.2 Plausibility Check report  

 

Criteria                 Flags* Unit  Excel. Good    Accept   Problematic  Score  

 

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

(% of out of range subjects)            0      5        10      20         0 (1.2 %)  

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

(Significant chi square)                0      2        4       10         0 

(p=0.561)  

Age ratio(6-29 vs 30-59) Incl    p    >0.1  >0.05    >0.001   <=0.001  

(Significant chi square)                0      2        4       10         4 

(p=0.008)  

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

                                        0     2         4        10        0 (3)  

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

                                        0     2         4        10        2 (8)  

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

                                        0     2         4        10        2 (8)  

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     5         10       20        0 (0.99)  

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        0 (0.05)  

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

                                        0     1         3         5        0 

(p=0.179)  

OVERALL SCORE WHZ =                    0-9  10-14    15-24     >25         8 %  

 

The overall score of this survey is 8 %, this is excellent.  
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Annex 7.3 Report for 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  0.03  1/2  

Enumerator 1 0.01 OK 0.02 OK 0/1 0/2  

Enumerator 2 0.02 OK 0.03 OK 1/1 1/2  

Enumerator 3 0.01 OK 0.14 POOR 1/0 5/0  

Enumerator 4 0.00 OK 0.11 POOR 0/0 4/1  

Enumerator 5 0.03 OK 0.04 OK 0/3 3/1  

Enumerator 6 0.02 OK 0.01 OK 0/2 0/1  

Enumerator 7 0.04 OK 0.07 OK 2/2 3/1  

Enumerator 8 0.02 OK 0.07 OK 0/2 3/1  

Enumerator 9 0.03 OK 0.14 POOR 0/3 4/1  

Enumerator 10 0.02 OK 0.09 OK 0/2 4/2  

Enumerator 11 0.03 OK 0.12 POOR 2/1 3/3  

Enumerator 12 0.04 OK 0.19 POOR 0/4 3/4  

 

 

Height:  
 

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

 Sum of Square  Sum of Square  Precision  Accuracy  

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

  Superv.(H1+H2)]  

 

Supervisor  0.04  4/0  

Enumerator 1 0.06 OK 0.06 OK 4/2 2/4  

Enumerator 2 0.05 OK 0.09 OK 4/1 3/3  

Enumerator 3 0.07 OK 0.09 OK 5/2 3/3  

Enumerator 4 0.06 OK 0.22 POOR 2/4 5/3  

Enumerator 5 0.06 OK 0.10 OK 4/2 4/3  

Enumerator 6 0.08 OK 0.06 OK 1/7 3/3  

Enumerator 7 0.05 OK 0.17 POOR 2/3 2/6  

Enumerator 8 0.05 OK 0.11 OK 2/3 1/4  

Enumerator 9 0.09 POOR 0.07 OK 3/3 1/4  

Enumerator 10 0.04 OK 0.20 POOR 0/4 2/3  

Enumerator 11 0.06 OK 0.16 POOR 3/3 2/5  

Enumerator 12 0.07 OK 0.07 OK 2/5 1/6  

 

 

MUAC:  
 

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

 Sum of Square  Sum of Square  Precision  Accuracy  

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

  Superv.(MUAC1+MUAC2]  

 

Supervisor  4.00  3/1  

Enumerator 1 6.00 OK 4.00 OK 2/4 3/1  
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Enumerator 2 6.00 OK 8.00 OK 3/3 5/3  

Enumerator 3 5.00 OK 9.00 OK 4/1 3/3  

Enumerator 4 6.00 OK 6.00 OK 3/3 2/4  

Enumerator 5 5.00 OK 13.00 POOR 4/1 5/2  

Enumerator 6 6.00 OK 14.00 POOR 2/4 5/0  

Enumerator 7 6.00 OK 12.00 OK 4/2 3/3  

Enumerator 8 4.00 OK 6.00 OK 4/0 2/4  

Enumerator 9 4.00 OK 10.00 OK 1/3 5/2  

Enumerator 10 5.00 OK 7.00 OK 3/2 4/3  

Enumerator 11 7.00 OK 25.00 POOR 5/2 6/2  

Enumerator 12 6.00 OK 38.00 POOR 1/5 5/3  

 

 

For evaluating the enumerators the precision and the accuracy of their measurements is calculated.  

For precision the sum of the square of the differences for the double measurements is calculated. This 

value should be less than two times the precision value of the supervisor.  

For the accuracy the sum of the square of the differences between the enumerator values 

(weight1+weight2) and the supervisor values (weight1+weight2) is calculated. This value should be 

less than three times the precision value of the supervisor.  

To check for systematic errors of the enumerators the number of positive and negative deviations can be 

used. 
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Annex 7.4 Events calendar  

MONTH EVENTS BY MONTH 
2017 Age in 

Month 

2018 Age in 

Month 

2019 Age in 

month 

2020 

 

Age in 

month 

2021 Age in 

month 

JANUARY 
New year’s day 

 

   51  39 
 27  15 

FEBRUARY Start of sunny period 
   50  38 

 26  14 

MARCH Preparation of fields 
   49  37 

 25  13 

APRIL 
Easter 

 

   48  36 
 24  12 

MAY 

SPLA day 

Beginning of planting 

season 

 59  47  35 

 23 

 11 

JUNE Beginning of crop weeding 
 58  46  34 

 22 
 10 

JULY 

Independence day 

Martyrs’ day 

End of planting 

 57  45  33 

 21 

 9 

AUGUST Weeding  of Ground nuts 
 56  44  32 

 20 
 8 

SEPTEMBER 
Beginning of Harvesting 

 

 55  43  31 
 19 

 7 

OCTOBER 

Comboni Day 

End of rainy season 

End of Harvesting 

 54  42  30 

 18 

 6 

NOVEMBER 
Start of cold season 

Beginning  of dry season 

 53  41  29 
 17 

  

DECEMBER 
Christmas celebrations 

Boxing day 

 52  40  28 
 16 

  

 

 


