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Executive Summary 
 

The Mvolo County Nutrition and mortality SMART survey was conducted by International Medical Corps 

from 19th to 26th of September 2018. A total of 435 households were assessed.  

Objective: To estimate the prevalence of Global Acute Malnutrition and mortality among under-five 

children in the County. 

Methodology: SMART methodology and a two-stage cluster sampling with probability proportional to size 

(PPS) design was employed. 

Coverage of the survey: The survey was conducted in Mvolo County where survey team covered Mvolo, 

Yeri, Kokori Bargrindi and Bogori Payams. 

 

Information collected:  Anthropometric, mortality, morbidity, health seeking behavior of 

mothers/caretakers, food security /livelihood and Maternal nutrition information were collected.  

The survey was funded by UNICEF.  The proposal was reviewed and approved by the Nutrition and 

information working group of South Sudan (NIWG).  

Summary of key anthropometric and mortality findings: 

ANTHROPOMETRY 

 

• A total of 541 children were assessed 

• GAM was 8.6% (5.9 - 12.5 95% C.I.) and SAM was 1.1 % (0.4 - 3.1 95% C.I.)  based on 

Weight-for-Height.  

• No child with Oedema was identified.  

• Total stunting was 9.7 % (7.1 - 13.2 95% C.I.) and severe underweight was 1.5 %   (0.7 - 

3.4 95% C.I.) 

• Total underweight was 10.2 % (7.2 - 14.2 95% C.I.) and severe underweight was 1.1 %   

(0.5 - 2.4 95% C.I.) 

• Proxy GAM (based on MUAC) was 4.4 % (2.1 - 9.1 95% C.I.) and SAM was 0.6% (0.1 - 

2.5 95% C.I.) 

*Summary anthropometric findings have excluded extreme values (SMART Flags— 

+/- 3SD from the observed mean).  

MORTALITY 

• Crude death rate was 0.49 (0.23-1.07) 
• Under 5 death rates were 0.92 (0.24-3.43) 
• The most common causes of death were: Illness (81.8%); Unknown (18.2 %). 
• Deaths occurred in current location (90.9.8 %) and in place of last residence (9.1 %). 
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Main Recommendations 
 

▪ Escalation community screening of children for malnutrition and referral for early treatment 

especially in the lean period. Community mobilization activities to be increased and continued 

creation of community awareness on malnutrition prevention, treatment and OTP/TSFP sites. 

▪ The County MoH office in collaboration with other partner needs to strengthen the existing CMAM 
(OTP, TSFP and community mobilization and active case finding for early case detection and 
referral) responses as the nutrition situation will expected to deteriorate the months ahead in 
order to ensure the CMAM is maintained in all health facilities in the county; through provision of 
supplies, training of clusters of health facilities supervisors, job mentoring and supervision.  
 

• Partnering with other agencies that are implementing vaccination and deworming will spring 
board wide coverage via integrated community campaigns in Mvolo to deliver minimum package of 
routine vaccination, micronutrient supplementation and deworming. 

 

• There is necessity to include provision of LLITN nets programs into the nutrition and the health 

programs, targeting PLWs, to reduce the mosquito bite related illnesses among the PLWs and 

under five children. 

• Increase awareness through community mobilization on, Vitamin A supplementation, Measles 

Vaccination and deworming and Strengthen distribution of vitamin A and deworming drugs to the 

PHCC/PHCU facilities since most of population can easily access treatment at these facilities. 
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1. Background Information 
1.1 Introduction 
 

Western Equatoria State (WES) is found in Iron Stone Plateau Agro-pastoral livelihood zone. It is 

bordering Lakes State and Western Bahr el-Ghazal in the north, Democratic Republic of Congo 

(DRC) in the south, Central African Republic (CAR) in the west, and Central Equatoria State in the 

east. The state has an estimated population of 8,032,631 (of which 51.14% are males and 48.86% 

are females). Western Equatoria state is divided into 10 counties (namely: Tambura, Nagero, Nzaro, 

Ezo, Yambio, Ibba, Maridi, Mvolo, Mundri West and Mundri East), each headed by a County 

Commissioner. Yambio is the state capital, and there are eight ethnic groups in the state: Avokaya, 

Azande, Jur, Beli, Balanda Baka, Fertit, Mundu and Moru.  

Mvolo County is one of the counties in the Greater Equatoria Western State. It is bordered by 

Rumbek County to the north, Yirol County to the north east, Mundri County to the south and 

Yambio and Tambura Counties to the west. According to the South Sudan National Bureau of 

Statistics (NBS), administratively the county is divided in to 7 Payams (namely: Bagori, Bahr El 

Grindi, Dari, Lesi, Mvolo, Yeri and Kokori), further the state is sub-divided into Bomas and villages. 

According to the county RRC office, at the time of the survey, the total population of the county is 

reported as 80, 099 which is higher than the NBS total population estimate of county, 62, 6532 

(32,041 (51.1%) males and 30, 612 (48.9%).  

Mvolo County is found in the great Iron Stone plateau livelihood zone, which lies at an altitude of 

800 to 1,000 meters (2,600 to 3,300 ft.) above sea level, with mountains in southern part of the 

zone and a cover of acacia forest and scrub and deciduous broad-leaved woodlands. Average 

rainfall is about 1,100-1,300 mm per annum, in a single season from March to November. The area 

in Mvolo is generally flat and characterized by rich savannah grassland with fertile alluvial soil. 

Mvolo and Yei rivers provide water, grazing areas and fishing points in the area.  

Shifting cultivation is practiced which maintains soil fertility. Poorer households cultivate by hand, 

while better off use animal traction. According to the South Sudan food security outlook3, wide 

spread extreme food in security persists throughout South Sudan. As per the FAO IPC classification 

for South Sudan for June-July map, the food security situation of the county is classified as 

Alert/stressed. Generally, due to the current persistent high level of economic crisis, especially the 

populations in some pocket areas/villages of the county remains high concern as the communities 

are facing high levels of food insecurity. 

Survey Justification. 

Nutritional status of the population often changes due to several factors including food access, 
availability and utilization, current inflation and water and sanitation hygiene situation, as well as 
high morbidity among the affected populations. There is need for constant monitoring of the 
nutrition situation in Mvolo to continually inform the government and partners to better serve the 

                                                           
1 South Sudan National Bureau of Statistics (NBS), Population projections for South Sudan by County 2015 - 2020   
2 South Sudan National Bureau of Statistics (NBS), Population Projections for South Sudan by Payam from 2015- 2020, April 2015    
3 FEWSNET, South Sudan Food Security Outlook, June 2017 to January 2018   
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community. A post-harvest SMART nutrition survey is therefore critical to assess the current health 
and Nutrition status for the community and recommend appropriate actions to mitigate the effects 
of malnutrition based on survey findings.  

The information and results from this survey will inform humanitarian need /response by various 
stakeholders. 

Main Objectives 

The overall objective of this survey is to assess the nutritional and health status among children 6-

59 months of age and the mortality situation in Mvolo County and probable factors contributing to 

malnutrition. 

Objectives of the survey 

• To estimate the prevalence of malnutrition among children aged 6-59 months in Mvolo 
County. 
 

• To estimate retrospective crude rates and under five mortality rates in Mvolo County. 
 

• To estimate the coverage of measles vaccination (9-59 months), deworming (12-59 
months) and vitamin A supplementation in children 6-59 months in Mvolo County. 

 
• To estimate the prevalence of morbidity among children 6-59 months in the last two weeks 

prior to the survey dates. 
 

• To understand the health seeking behavior of the caretakers of children 6-59 months. 
 

• To estimate the prevalence of acute malnutrition among the pregnant and lactating women 

(PLWs) using Mid-Upper Arm Circumference (MUAC). 

 

• To assess food security and livelihood situation in Mvolo County 

• Establish recommendations on actions to be taken to address the situation which will be 
used to design new interventions and programs. 

 

2. Methodology and Approach 
 
The Standardized Monitoring and Assessment of Relief and Transitions (SMART) methodology was 
used in conducting this survey.  

2.1 Target Population  
The nutrition survey will be carried out Mvolo County, Western Equatoria State. The study 

population for the anthropometric measurement and health (morbidity and immunization) will be 

children from the age of 6 to 59 months, MUAC for mothers with reproductive age whereas all 

households will form the population for retrospective mortality and Food Security data.  
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2.2 Survey Design 
The survey design was a cross sectional study with two-stage cluster sampling using SMART 
methodology. The sample sizes were calculated using ENA for SMART software and this along with 
other parameters used for the survey planning and validation by the Nutrition Information 
Working Group (NIWG). 
 

2.3 Sampling Design and Sample Size Determination 
A two-stage cluster sampling with probability proportional to size (PPS) design was employed for 
the survey. In the first stage cluster sampling, the primary sampling units (villages) were obtained. 
Since a village is the smallest geographical unit, each village constituted a cluster. All the clusters 
(from the updated sampling frame) with their respective population sizes were entered into ENA 
for SMART, and the appropriate number of clusters selected using probability proportional to size 
(PPS). The second stage involved selection of households within the selected clusters (villages). 
Sample size for anthropometry and retrospective mortality was determined using Emergency 
Nutrition Assessment (ENA) for SMART software version 2011 (July 9th, 2015 update). The 
parameters for the sample size calculation are as outlined in table 1 and 2 below. 
 
Anthropometric Survey 
The SMART methodology in table 2 below was used for the calculation of the sample size.  
 
Table 1: Estimated sample size for Anthropometry: 

Parameter Values 
used 

Rationale 

Estimated prevalence % 11.5 Mvolo SMART Survey, September 2017 
11.5 % [8.8 ↔ 14.9 95% C.I.]. Point 
prevalence used on the assumption that 
the nutrition situation during the lean 
period hasn’t changed much compared to 
last year due to recent inflations and food 
accessibility. 

±desired precision % 3.4 As per SMART guidance  based on the 
estimated prevalence 

Design effect  1.29 In Nov 2015, design effect of 1 was used, 
and in 2017 it was increased due to food 
insecurity level – the similar has been used 

Average household size 6.5 Mvolo, September 2017 SMART survey 
% of children under-five 21.2 Mvolo, September 2017 SMART survey 
% of non-response households 3 Anticipated non response 
Children to be included 475  
Households to be included 395  
 
Retrospective Mortality Survey 
A retrospective mortality survey over 97 days’ recall period of the survey was undertaken 
alongside anthropometric survey, using SMART methodology. Estimated sample size for 
retrospective mortality is shown in Table 3. 
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Table 2: Estimated sample size for retrospective mortality 

Parameter Values 
used 

Rationale 

Estimated death rate per 10000/day 0.51 Mvolo, September 2017 SMART survey 0.51 
[0.27↔0.97 95% CI]. Point prevalence used. 

±desired precision per 10000/day 0.35 As per SMART guidance  
Design effect 1.47 Mvolo, September 2017 SMART survey 

Recall period in days 97 18th of June, when fighting erupted in Yeri 
by IO & IG 

Average household size 6.5 Based on September 2017, SMART survey 
results 

% of non-response households 3 Anticipated non response  
Population to be included 2639  
Households to be included 418  
 
The sample size for the anthropometric components was 395 while for the mortality was 418 

households. The sample size for mortality survey (418 households) was taken as the sample size for 

both nutrition and mortality survey.  

Based on issues that impact on the total number of households that can be done in a day  i.e. travel 

hours, introduction and household listing ,lunch breaks and time taken to administer a 

questionnaire in a household, its  estimated that 13 households can be visited by one team per day 

 

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

context: 

 
1. Departure from office at 8.00 am and back at 6.10 pm. 
2. Average travel time to reach each cluster (one-way): 5mins  
3. Duration for initial introduction and selection of households: 40mins. 
4. Time spent to move from one household to the next: 5min. 
5. Average time in the household: 35 mins. 
6. Breaks: 1 lunch break of 25 mins. 
 
The above gives an average 540 min of working time in each cluster. If on average teams spend 40 

min in each HH and 3min traveling from one HH to another, each team can comfortably reach 13 

HHs per day. One day in each area (cluster) was assumed.  

 
The total number of households in the sample was then divided by the number of households to be 

completed in one day to determine the number of clusters to be included in the survey.  

 

The total number of clusters obtained after dividing the total number of households (418/13) is 

32.1 (when rounded up gives 33 clusters).  

 Based on this calculation, 33 clusters was included in the survey for the Anthropometry and 

mortality component of the survey.  
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Table 3: Estimated sample size for Anthropometry: 

Number of 
HH planned 

Number of 
HH surveyed 

% surveyed 
/planned 

Number of 
children 6-
59 months 

planned 

Number of 
children 6-59 

months 
surveyed 

% surveyed 
/planned 

418 435 104.4% 475 541 113.8% 
 
2.4 Sampling Procedure 
The nutrition survey employed two stage cluster sampling methodology: 
 

• 1st stage = random selection of clusters: the entire population of interest was divided into 
small distinct geographic areas (villages). Approximate size of the population in each 
“village” was determined. At this stage, the primary sampling unit was the village. 
Afterwards, clusters were assigned randomly to villages using ENA software using 
probability proportional to population size (PPS). 

• 2nd stage = random selection of households within clusters: households were chosen 
randomly within each cluster using simple random sampling (in the 2nd stage sampling) 
since they are better than modified EPI in terms of representativeness of the sample and 
introduce less bias 
 

2.5 Survey Organization 
This section describes coordination and collaboration, survey period, survey training, survey teams, 
data collection tools, survey variables, data quality control and assurance and data entry and 
analysis. The survey was conducted in the month of September 2018 between 19th of September to 
26th of September 2018. 
 
Questionnaire and Measurement Methods 
The questionnaire was in English. Prior to the survey, the questionnaire was pretested. In the 
course of the interview, the Arabic or local language was used to conduct the interview. Each team 
had one member who was dedicated to conducting the interview. 
 
Table 3: Measurement Methods 

Household Level Indicators 
FSL and Mosquito net: The questionnaire was based on the standard SMART questionnaires.  

Mortality: The standard SMART questionnaire was used. A recall period of 97 days 
from the interview date was used to recall if any household member joined, 
left, born died in the past days 

Individual Level Indicators 
Sex of children:  Gender was recorded as male or female. 
Age in months for 
children 0-59 months: 

Age in months was recorded using events calendar if no reliable proof of age 
was available, as is the case with most children age in South Sudan. 

Age of women 15-49 
years: 

Reported age was recorded in years 

Weight of children 6-59 
months: 

Measurements were taken to the nearest 100 grams using an electronic 
scale (SECA scale). The scale was placed on firm flat ground before 
measurements were taken. The double-weighing technique was used to 
weigh young children unable to stand on their own or unable to understand 
instructions not to move while on the scale. Clothes were removed during 
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weighing although where necessary, light undergarments were allowed. 
Height/Length of 
children 6-59 months: 

Children’s height or length was taken to the closest centimeter using a 
wooden height board. Height was used to decide on whether a child should 
be measured lying down (length) or standing up (height). Children less than 
87cm were measured lying down, while children ≥ 87cm were measured 
standing up. 

Oedema in children 6-
59 months: 

The presence of bilateral oedema was assessed by applying gentle thumb 
pressure on to the tops of both feet of the child for three seconds. If a 
shallow indent remained in both feet, oedema was recorded as present and 
a picture taken. The survey coordinators verified all oedema cases reported 
by the survey teams. 

MUAC of children 6-59 
months: 

MUAC was measured at the mid-point of the left upper arm between the 
elbow and the shoulder and taken to the closest millimeter using standard 
tapes. 

Child enrolment in 
selective feeding 
programme for children 
6-59 months: 

This was assessed for the outpatient therapeutic programme and for the 
supplementary feeding programme using card or recall. The programme 
products were shown when recall was used, plumpy nut for the OTP and 
plumpy sup for the TSFP. 

Measles vaccination in 
children 9-59 months: 

Measles vaccination was assessed by checking for the measles vaccine on 
the Expanded Programme on Immunization (EPI) card or by carers recall if 
no EPI card was available. For ease of data collection, all children aged 6-59 
months were assessed for measles but analysis was only be done on 
children aged 9-59 months. 

Vitamin A 
supplementation in last 
6 months in children 6-
59 months: 

Whether the child received a vitamin A capsule over the past six months 
was recorded from an EPI card or health card if available, or by asking the 
caregiver to recall if no card was available. A vitamin A capsule was shown 
to the caregiver when asked to recall. 

Diarrhoea in last 2 
weeks in children 6-59 
months: 

An episode of diarrhea was defined as three loose stools or more in 24 
hours. Caregivers were asked if their child had suffered episodes of diarrhea 
in the past two weeks. 

Deworming tablets in 
children 12-59 months 

Whether the child received a deworming tablet over the past six months 
was recorded. 

 
Estimation of Coverage 
• Coverage of vitamin A supplementation (6-59 months) 6 months’ recall  
• Coverage of Measles aged 9-59 months confirmed by recall and cards 
• Coverage of de-worming (12-59 months) in the last 6 months 
 
Training of Enumerators and Fieldwork 
The training took tentatively 4 days from the 15th of Sept 2018 to the 18th of Sept 2018, one day for 
piloting and another one day for data clerks training. The training helped the team members to 
understand the principles of doing a survey, the reasons why the survey was being done, and the 
likely interventions that could result depending upon the findings. The enumerators had to be 
comfortable with this knowledge and not confused. They have to be able to explain and answer 
questions from community leaders, fathers, and mothers. The main objective was to sufficiently 
train the teams so that they are confident when they went into the community and were able to 
select the houses, talk to the mothers, make the specific measurements, and record the results. 
Participants were recruited from the community with the involvement of the County Health 
Department and Nutrition Staff from CMMB Nutrition Department to capacity build them. Training 
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content included mostly measurement exercises and group work interviews. Standardization and 
pilot tests concluded the training processes. Teams were then formed based on the capabilities of 
enumerators. 
 
Assessment of Team and Fieldwork Activities 
The Survey Manager oversaw the whole exercise. There were six teams composed of 4 members 
who conducted anthropometric measurements, Mortality, MUAC for PLW and other indicators. The 
mother was with her children when they were measured so that they are not frightened by the 
team (of strangers). The presence of the mother and interacting with her harmoniously helps the 
children to “settle down” and be more amenable to being measured. Standard Fieldwork 
Procedures based on the SMART Survey Guidelines were adhered to during data collection. 
 
Data Quality Control and Assurance 
The survey manager ensured that the training coupled with standardization test, practical field 
exercise and close supportive supervisions to ensure the quality of the data collected.  

 During Training for the Team: The standardization test consists of all the members of the 
teams measuring 10 (or more) different children twice, with a time interval between 
individual measures. The size of the variation between these repeated measures was 
calculated to assess how precisely each person measures the children (repeatability of 
measurements). Each team member’s measurements were compared to the mean of the 
whole group to assess how accurately the measurements were made. Each team member 
was then given a score of competence in performing measures. The field training data from 
each of the teams was entered into ENA for SMART and analyzed. The supervisor’s 
measurement were compared to the enumerators’ measurement to gauge the Technical 
Error of Measurements (TEM). From experience in South Sudan the results of the TEM has 
worked well in allocating team tasks (taking height, weight, MUAC and interviews). The 
results of the TEM were then used to assign roles and responsibilities to the enumerators 
and curtail pitfalls such as digit preference, age heaping and MUAC taking.  

 Anthropometric Equipment: The measuring board should be at least 130cm long and 
made of hardwood with a hard water-resistant finish. All the boards are standardized with a 
broom handle or dowel that has been cut to measure exactly 100cm. Weight will be 
measured to the nearest 100 g (0.1kg). The scales will be checked for accuracy before and 
after each day’s measurements, using the same known weights. Each team will use the same 
standard weights at the base. Standard weights do not need to be carried in the field, but the 
scale should measure the same in the morning and evening when the team returns from the 
field. The scales will first be set at zero, with the weighing pants, basket, or basin attached. 
The standard weight should have the true weight clearly written on it, and the same weight 
should be used all the time.  

 Estimating Age: assessment of child’s immunization card or other written document 
showing the child’s age or date of birth. If the age of a neighbor’s child is known, asking 
whether their child was born before or after the selected child. Use of a “local-events 
calendar,” which shows dates on which important events took place during the past five 
years. It can show local holidays, hailstorms, the opening of a nearby school or clinic and 
political elections, etc. Ask the mother whether the child was born before or after a certain 
event. In addition, the local calendar can include agricultural events that occur at the same 
time each year. These events can help identify which month the child was born in. Use of 
such a calendar can be time consuming.  

 Plausibility Checks During Data Collection: was conducted by entering anthropometric 
data at the end of each day. The consultant checked data collected at the end of each day to 
see if WHZ are feasible and within the plausibility range, and to see if oedema was being 
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realistically reported. Any errors were given as feedback to the enumerators during the 
daily debriefing sessions and efforts made during these sessions to correct the errors. 
Where needed and time allowing they went back to the household to correct the errors. 
Suspicious values were manually checked and where necessary corrected.  
 

Field Exercise 
Piloting was conducted in a village that was not selected for the survey. It gave an opportunity for 
all team members to practice measurement techniques and to familiarize themselves with the tools. 
They went through all the steps in conducting a nutrition survey under supervision. The supervisor 
issued instruction and guided the teams in practicing taking anthropometric and MUAC 
measurements, administering the IYCF and mortality questionnaire. Both male-and female-headed 
households were visited. Feedback was given based on the gaps observed. 
 
Data Entry and Analysis 
ENA for SMART software version 2015 was used to enter and analyze anthropometric and 
mortality data. Data with extreme values identified by the software were excluded from analysis 
using SMART flags. Data entry for FSL was done using excel and analyzed on EPI Info version 7.2. 
The assessment findings will be analyzed authoritatively and synthesized into a number of 
statements, the detailed assessment conclusions, which provides answers to the assessment 
questions. 
 

3. Results 
This section presents the results of the SMART Nutrition Survey in Mvolo County. The sampled 
households of the study population constituted 541 children (6 to 59 months). 
 

3.1 Description of Sample 
3.1.1 Households 
A total of 34 clusters surveyed among the 33 clusters that were planned to be reached. 3 clusters 
were not accessible due to geographical challenges. Therefore 3 reserve clusters were used. Data 
were collected from a total of 435 households, 541 children 6-59 months, 430 women of 
reproductive age (15-49 years) in 37 clusters in Mvolo County. 
 
3.1.2 Distribution of age and sex of the sample 
The age ratio of 6-29 months to 30-59 months was 1.1 with an overall sex ratio: p-value = 0.282. 
This ratio is an indication that boys and girls were equally represented among the sampled children 
(see details in Plausibility report Appendix 1).  
 
Table 5: Distribution of age and sex of sample, Mvolo County, Sept 2018 

 Boys  Girls  Total  Ratio 

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

6-17  61 55.5 49 44.5 110 20.3 1.2 

18-29  71 53.8 61 46.2 132 24.4 1.2 

30-41  65 51.6 61 48.4 126 23.3 1.1 

42-53  62 47.0 70 53.0 132 24.4 0.9 

54-59  24 58.5 17 41.5 41 7.6 1.4 

Total  283 52.3 258 47.7 541 100.0 1.1 
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3.2 Child Nutritional Status 
The nutritional status of children was analyzed using the WHO Child Growth Standards. SMART 
flags (-3/+3 Z-scores) from the observed survey mean were used to exclude extreme values. Table 
6 shows the Z-scores, design effect, and the number of children with flag signs that were excluded 
in the analysis. Therefore global acute malnutrition can be defined as <-2 z scores weight-for-height 
and/or oedema, severe acute malnutrition can be defined as <-3z scores weight-for-height and/or 
oedema). All the 34 clusters planned were reached. The results are presented with exclusion of 
SMART flags: Z-score values ranging outside -3 to +3 for all the indexes, WHZ, HAZ and WAZ. 
 
Table 6:  Mean Z-scores, design effects and excluded subjects using SMART flags for children 
6-59 months, Mvolo County, Sept 2018 
Indicator n Mean z-scores ± SD Design Effect 

(z-score < -2) 
z-scores not 

available* 
z-scores out 

of range 
Weight-for-Height 533 -0.56±0.99 1.72 0 8 
Weight-for-Age 540 -0.68±1.04 1.72 0 1 
Height-for-Age 524 -0.56±1.20 1.33 0 17 
 
3.2.1 Anthropometric Data Quality 
The Plausibility Check highlighted the excellent quality (6%) of the anthropometric data, both in 
terms of sample representativeness and quality of anthropometric measurements (see attached 
Plausibility Check report-Annex 1) 
 
3.2.2 Prevalence of Global Acute Malnutrition  
Acute malnutrition (moderate or severe) according to World Health Organization (WHO) growth 

reference for weight-for-height is the condition represented by measures of thinness or bilateral 

edema and represents current nutritional status. It represents child’s failure to receive adequate 

nutrition in the period before the measurements and may be the result of inadequate food intake or 

a recent episode of illness causing loss of weight and the onset of malnutrition. 

 
Figure 1: Distribution of Weight-for-Height in Z-score 

compared  to WHO Standards (2006) 

The figure shows that the survey 
distribution of Weight-for-Height (in red) 
follows close to Gaussian distribution (in 
green). Standard Deviation (SD) was of 
1.01. A SD which is between 0.8 and 1.2 
reflects that the data of weight and height 
is of good quality. 
 
Furthermore, the curve of the Survey 

population is slightly shifted to the left of 

the curve of the reference population, 

indicating that the surveyed population 

has more malnourished children than the 

reference population. Table 7 shows the 

prevalence of acute malnutrition in 

children 6-59 months by sex. 
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Table 7: Prevalence of acute malnutrition based on weight-for-height z-scores (and/or 
oedema) and by sex, Mvolo County, Sept 2018 

 All 
n = 533 

Boys 
n = 280 

Girls 
n = 253 

Prevalence of global malnutrition  
(<-2 z-score and/or oedema) 

(46) 8.6 % 
(5.9 - 12.5 95% C.I.) 

(19) 6.8 % 
(4.0 - 11.4 95% 

C.I.) 

(27) 10.7 % 
(6.7 - 16.5 95% 

C.I.) 
Prevalence of moderate 
malnutrition (<-2 z-score and  >=-
3 z-score, no oedema)  

(40) 7.5 % 
(5.0 - 11.0 95% C.I.) 

(16) 5.7 % 
(3.3 - 9.6 95% C.I.) 

(24) 9.5 % 
(5.6 - 15.7 95% 

C.I.) 
Prevalence of severe malnutrition  

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

(6) 1.1 % 

(0.4 - 3.1 95% C.I.) 

(3) 1.1 % 

(0.4 - 3.2 95% C.I.) 

(3) 1.2 % 

(0.4 - 3.7 95% C.I.) 

The prevalence of oedema is 0.0 % 
 
Table 8: Distribution of acute malnutrition and oedema based on weight-for-height z-scores, 
Mvolo County, Sept 2018 

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

Oedema present  Marasmic kwashiorkor 
No. 0 

(0.0 %) 

Kwashiorkor 
No. 0 

(0.0 %) 
Oedema absent  Marasmic 

No. 11 
(2.0 %) 

Not severely malnourished 
No. 530 

(98.0 %) 

 
3.2.3 Prevalence of Acute Malnutrition According to MUAC 
According to the 2008 WHO and UNICEF Joint Statement on Child Growth Standards and the 

identification of SAM in infants and children, a MUAC measure of less than 115mm in children 6 to 

59 months old is recognized as severe acute malnutrition. MUAC less than 115mm indicates a high 

elevated risk of death. The use of MUAC measure in children is simple as it is a unisex measure not 

standardized by age. Based on MUAC, the prevalence of GAM was 4.4% (2.1-9.1 95% CI) and SAM 

0.6% (0.1- 2.5 95% CI). GAM and SAM prevalence calculated by MUAC was much lower than the 

prevalence obtained from Weight-for-Height Z-scores. MUAC is an important measure of acute 

malnutrition that has a much closer relation to infant and child mortality than Weight-for-Height. 

Hence, it is imperative to use both methods as independent admission criteria of children 

enrolment in feeding program 

Table 9: Prevalence of acute malnutrition based on MUAC cut off's (and/or oedema) and by 
sex, Mvolo County, Sept 2018 

 All 
n = 541 

Boys 
n = 283 

Girls 
n = 258 

Prevalence of global malnutrition  
(< 125 mm and/or oedema) 

(24) 4.4 % 
(2.1 - 9.1 95% C.I.) 

(10) 3.5 % 
(1.5 - 8.0 95% C.I.) 

(14) 5.4 % 
(2.5 - 11.4 95% C.I.) 

Prevalence of moderate 
malnutrition  (< 125 mm and >= 
115 mm, no oedema)  

(21) 3.9 % 
(1.9 - 7.7 95% C.I.) 

(9) 3.2 % 
(1.4 - 6.8 95% C.I.) 

(12) 4.7 % 
(2.1 - 9.9 95% C.I.) 

Prevalence of severe malnutrition  
(< 115 mm and/or oedema)  

(3) 0.6 % 
(0.1 - 2.5 95% C.I.) 

(1) 0.4 % 
(0.0 - 2.7 95% C.I.) 

(2) 0.8 % 
(0.2 - 3.2 95% C.I.) 
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3.2.4 Chronic Malnutrition 
The stunting rate (HAZ) is a measure of chronic malnutrition while underweight (WAZ) rate 
measures both chronic and acute malnutrition. Both underweight and stunting rates rely on 
accurate age records. In this survey, accurate records of a child’s age were most often not available 
for verification in the majority of the children. An events calendar was used to estimate the age of 
the child with the mother. Weight-for-age is a composite index of height-for-age and weight-for-
height. It takes into account both acute and chronic malnutrition. While underweight or weight-for-
age is used for monitoring the Sustainable Development Goals (SDG). However, stunting is a more 
useful measure as it can be used in detecting children who are stunted but of normal weight. Unlike 
Weight-for-Height it cannot detect acute malnutrition that threatens children’s lives. (Table 10) 
 
Table 10: Prevalence of underweight based on weight-for-age z-scores by sex, Mvolo County, 
Sept 2018 

 All 
n = 540 

Boys 
n = 282 

Girls 
n = 258 

Prevalence of underweight 
(<-2 z-score) 

(55) 10.2 % 
(7.2 - 14.2 95% C.I.) 

(29) 10.3 % 
(6.7 - 15.5 95% 

C.I.) 

(26) 10.1 % 
(7.0 - 14.3 95% C.I.) 

Prevalence of moderate 
underweight 
(<-2 z-score and >=-3 z-score)  

(49) 9.1 % 
(6.3 - 12.8 95% C.I.) 

(25) 8.9 % 
(5.8 - 13.3 95% 

C.I.) 

(24) 9.3 % 
(6.2 - 13.7 95% C.I.) 

Prevalence of severe underweight 
(<-3 z-score)  

(6) 1.1 % 
(0.5 - 2.4 95% C.I.) 

(4) 1.4 % 
(0.5 - 3.6 95% C.I.) 

(2) 0.8 % 
(0.2 - 3.2 95% C.I.) 

 
Table 11: Prevalence of stunting based on height-for-age z-scores and by sex, Mvolo County 
Sept 2018 

 All 
n = 524 

Boys 
n = 270 

Girls 
n = 254 

Prevalence of stunting 
(<-2 z-score) 

(51) 9.7 % 
(7.1 - 13.2 95% C.I.) 

(30) 11.1 % 
(7.3 - 16.6 95% 

C.I.) 

(21) 8.3 % 
(5.5 - 12.2 95% C.I.) 

Prevalence of moderate stunting 
(<-2 z-score and >=-3 z-score)  

(43) 8.2 % 
(5.9 - 11.4 95% C.I.) 

(25) 9.3 % 
(5.9 - 14.3 95% 

C.I.) 

(18) 7.1 % 
(4.6 - 10.7 95% C.I.) 

Prevalence of severe stunting 
(<-3 z-score)  

(8) 1.5 % 
(0.7 - 3.4 95% C.I.) 

(5) 1.9 % 
(0.7 - 5.1 95% C.I.) 

(3) 1.2 % 
(0.4 - 3.6 95% C.I.) 

 

 

3.3. Mortality 
Table 11 below presents the results of the mortality survey.  

Table 12: Mortality Demographic Information, Mvolo County, Sept 2018 

(435 households interviewed, recall period of 97 days) 



 | Mvolo County Nutrition SMART Survey September 2018 15 

HOUSEHOLD INFORMATION 

Total population  
Total number HH residents 2292  
Total number people joined HH in 
recall period 

11 
Number 0-5yrs joined HH during 
recall period 

1 

Total number people left HH in 
recall period 

82 
Number 0-5 years left HH during 
recall period 

5 

Total number births during recall 
period 

 14 

Total number deaths during recall 
period 

11 
Number 0-5 years’ deaths during 
recall period 

5 

Crude mortality rate 
(deaths/10,000/day) 

0.49  
(0.23-1.07 

95%CI 

Under-5 mortality rate 
(deaths/10,000/day) 

0.92  
(0.24-
3.43  

95% I) 
Design effect 1.56 Design effect 2.14 

 
The estimate for crude mortality rate (CDR) during the 90 days recall period was 0.49 (0.23-1.07 
95%CI) deaths/10,000/day, and for under five death rate (U5DR) was 0.92 (0.24-3.3 95% CI) 
deaths/10,000/day at acceptable level. 81.8% of the deaths were caused by illness, and 18.2% were 
unknown, conversely, 90.9% of deaths occured in the current location, and 9.1% in the place of last 
residence. 
 

3.4 Immunization and Mosquito net usage 
Table 12 presents findings on coverage of Vitamin A Supplementation, measles vaccination, 
deworming and mosquito Net use. Measles vaccination and deworming are still a major issue of 
concern in Mvolo County. Vitamin A supplementation and measles vaccination coverage were lower 
than recommended EPI coverage cut off points of 80%. 
 
Table 13: Vitamin A supplementation, measles vaccination deworming and mosquito net use 

Parameters N n % (95% CI) 

Vitamin A (6-59 months) 541 362 66.9 % 60.9 % – 72 .2 % 

Measles Vaccination (9-59 months) 525 292 55.6 % 50.1 % – 61.0 % 

Dewormed (12-59 months) 339 178 52.5 % 47.5 % – 57.8 % 

Mosquito Net use (6-59 months) 541 141 26.1 % 20.9 % – 31.3 % 

 
3.4.1 Childhood Morbidity 
 
Table 14: Point prevalence of child morbidity of children 6-59 m two weeks prior to the 
survey, Mvolo County Sept 2018 

Parameters  N n % (95% CI) 

Prevalence of Illness  541 336 62.1 57.1 % – 67.2 % 
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Table 15: Prevalence of reported illness two weeks prior to the survey, Mvolo County, Sept 
2018 

Type of Illness  N n % 
Fever 

541 

225 41.6 % 
Cough 131 24.2 % 

Diarrhea 81 15.0 % 

Skin Infection 23 4.3 % 
Eye Infection 14 2.6 % 
Malaria 5 0.9 % 

 
As reported by the care givers, out of the 336 who felt sick within the previous 14 days prior to the 
survey, majority of them sought treatment or medical advice from various places. Majority (67.9%) 
of those who were ill sought treatment from primary health care units (PHCUs) with 7.7 % seeking 
treatment from the hospital. Table 15 summarizes the health seeking behaviour.  
 
Table 16: Treatment Sought, Mvolo County, Sept 2018 

Treatment  N n % 

PHCC/U 

336 

228 67.9 % 
Hospital 26 7.7 % 
Pharmacy 7 2.10% 
Mobile Clinic 2 0.60% 
None 68 20.2 % 

 

3.5 Maternal Nutrition (women of reproductive age 15-49years), Mvolo County Sept 2018 
 
Table 17: Maternal Nutrition (women of reproductive age 15-49years) 
Parameters 
 

N  
 

% 

Current Physiological status    
Currently pregnant 430 48 11.2% 
Breastfeeding <6months 430 68 15.8% 
Breastfeeding 6-24months 430 121 28.1% 
Breastfeeding & Pregnant 430 1 0.2% 
Not pregnant not breastfeeding 430 166 38.6% 
Breastfeeding >24months 430 26 6.00% 
TOTAL  430  

Prevalence of malnutrition by MUAC Breastfeeding <24months and pregnant 
 
Prevalence of global malnutrition  
(< 23 cm 

238 40 16.8 (11.10 ↔ 21.90 95% C.I) 

Prevalence of moderate malnutrition 
(>= 21 cm  and  
>= 23 cm 

238 33 13.9 (8.10 ↔ 18.20 95% C.I) 

Prevalence of Severe malnutrition  
(< 21 cm 

238 7 2.9    (0.90 ↔ 5.40 95% C.I) 
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3.6 Food security and livelihood Result  

To determine household food security and livelihood (FSL) situation of Mvolo County, FSL data was 

collected from households.  The assessment livelihood copying strategies, household hunger level, 

and food consumption score, household dietary diversity score (HDDS) and reduced coping 

strategy index. 

 
3.6.1 Households food consumption Score 

The FCS is considered as a proxy indicator of current food security. FCS is a composite score based 

on dietary frequency, food frequency and relative nutrition importance of different food groups. 

The FCS is calculated based on the past 7-day food consumption recall for the household and 

classified into three categories: poor consumption (FCS = 0 to 21); borderline (FCS = 21.5 to 35); 

and acceptable consumption (FCS = >35.0). In this survey, 345 (79.0%) of households had low, 72 

(17.0%) borderline and only 18 (4.0%) had acceptable FCS.  

 

Table 18: Households food consumption Score, Mvolo County Sept 2018 

Food Consumption Score N n % 95% CI 

Acceptable    435 18 4.0 2.1 ↔ 7.70 

Borderline   435 72 

 

17.0 12.3 ↔ 23.8 

Low        435 345 79.0 73.8 ↔ 84.0 

 

3.6.2 Household dietary diversity score and food groups consumed 

Household dietary diversity score (HDDS) is described as the number of food groups consumed by 

a household over a 24 hours period prior to the survey, and is an important indicator of food 

security. The Score was calculated from 12 food groups aggregated from 16 food groups. 

Households are categorized into lowest (<3), medium (4 & 5) and highest (6 and above) diversity 

score based on the number of foods they consumed. Households in Mvolo County showing that the 

households surveyed consumed from 5 food groups the day before the assessment.  69.0% of HHs 

had lowest dietary diversity score, 20.0% moderate and only 11.0% had highest score.  

 
Table 19: Household Dietary Diversity Score, Mvolo County Sept 2018 

Household Dietary Diversity Score N n % 95% CI 

High 435 48 11.0 5.30 ↔ 16.70 

Moderate   435 88 

 

20.0 15.1 ↔ 25.8 

Low 435 299 69.0 64.3 ↔ 75.0 

 
3.6.3 Copying strategy index (Reduced) 

When livelihoods are negatively affected by a shock /crisis, households may adopt various 

mechanisms (strategies) which are not adopted in a normal day-to-day life, to cope with reduced or 
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declining access to food. Coping Strategy Index (CSI) is often used as a proxy indicator of household 

food insecurity. CSI is based on a list of coping strategies. CSI combines: (i) the frequency of each 

strategy (how many times each strategy was adopted); and (ii) their (severity) (how serious is each 

strategy) for households reporting food consumption problems. Higher CSI indicates a worse food 

security situation and vice versa. In this survey, Reduced coping strategy index (RCSI) is used. RCSI 

is based on the list of only 5 food related coping strategies applied during the past 7 days prior to 

the survey. Though there is no universal threshold for RCSI, the higher the RCSI, the more severe 

the coping is applied by a household because of severe food insecurity. RCSI of 0-3 indicates no or 

low coping, 4-9 indicates medium and 10 and above 10 indicates high coping strategy. Based on this 

survey, 166 (38.0%), 233 (54.0%) and 36 (8.0%) households in Mvolo County adopted low, 

medium and High coping strategy respectively. 

 

 

Fig 3: Level of coping strategy households engaged in (as calculated from reduced coping 
strategy index), Mvolo County Sept 2018 

 

3.6.4 Household Hunger Scale 

Household hunger scale (HHS) is a proxy of food access. The HHS is built around 3 questions about 

perceptions of a household on varying degrees of hunger (scaled as Never experienced, 

rarely/sometimes or often) by the number of times a household has experienced hunger within the 

past 30 days prior to the survey. A score of 0-1 is categorized as none or lighter hunger, score of 2-3 

as moderate hunger and score of 4-6 as sever hunger. In Mvolo County, 155 (36.0%), 250 (57.0%) 

and 30 (7.0%) of households experienced none or light hunger, moderate and sever hunger 

respectively. 
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Fig 4: Household hunger scale, Mvolo Sept 2018 

 

3.6.5 Household Livelihood Copying strategies during last 30 days 

 

Fig 4: Household Livelihood Copying Strategies, Mvolo Sept 2018 
 
 

3.7 Limitations to the Survey 
 

• Survey teams could not visit three clusters (13, 14 & 15) due to insecurity, therefore reserved 

cluster were used to achieve the survey target.  
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4. Recommendations 
 

4.1 Recommendations: 
 

▪ Escalation community screening of children for malnutrition and referral for early 

treatment especially in the lean period. Community mobilization activities to be increased 

and continued creation of community awareness on malnutrition prevention, treatment and 

OTP/TSFP sites. 

▪ The County MoH office in collaboration with other partner needs to strengthen the existing 
CMAM (OTP, TSFP and community mobilization and active case finding for early case 
detection and referral) responses as the nutrition situation will expected to deteriorate the 
months ahead in order to ensure the CMAM is maintained in all health facilities in the 
county; through provision of supplies, training of clusters of health facilities supervisors, job 
mentoring and supervision.  
 

• Partnerring with other agencies that are implementing vaccination and deworming will 
spring board wide coverage via integrated community campaigns in Mvolo to deliver 
minimum package of routine vaccination, micronutrient supplementation and deworming. 

 

• There is necessity to include provision of LLITN nets programs into the nutrition and the 

health programs, targeting PLWs, to reduce the mosquito bite related illnesses among the 

PLWs and under five children. 

• Increase awareness through community mobilization on, Vitamin A supplementation, 

Measles Vaccination and deworming and Strengthen distribution of vitamin A and 

deworming drugs to the PHCC/PHCU facilities since most of population can easily access 

treatment at these facilities. 
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5. Annexes 
 

Annex 1: Selected Clusters 

Geographical unit Population size Cluster 

Minikolome 741 1 

Dotriba 1430 2 

Medikanunu 760 3 

Mbadumu 1404 4 

Hai koroson 682 RC 

Hai Dilep 383 5 

Hai Muduria 1300 6 

kperi 1495 7,8 

Hai Matara 663 9 

Dogoyo Abulo 845 10 
Kila 1326 11,12 

kila Displaced  1625 13,14 

Tiboro 455 15 

Muluto 435 16 

Gbara 578 17 

Kperikudu centre 299 18 

Gira centre 1300 19 

Makeperi 390 20 

Dolaguru 747 21 

Kokori 1105 RC 

Kerikuye 975 22 

Dulo centre  682 23 

Kathier 91 24 

Kulu 1300 25 

Piching  656 26 

Bidikalaw 338 RC 

Dogoyogo 195 27 

Dimere displaced 624 28 

Dogboru 975 29 

Dowanja 1625 30 

Winikasa 1300 RC 

Displaced  572 31 

Kojualai 910 32 

Gboloro 429 33 
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Annex 2: Plausibility report 

Plausibility check for: Mvolo County _SMART.as  
Standard/Reference used for z-score calculation: WHO standards 2006 
(If it is not mentioned, flagged data is included in the evaluation. Some parts of this plausibility 
report are more for advanced users and can be skipped for a standard evaluation)  
 
Overall data quality  
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 (1.5 %)  
 
Overall Sex ratio        Incl    p      >0.1  >0.05    >0.001   <=0.001  
(Significant chi square)                 0      2        4       10             0 (p=0.282)  
 
Age ratio(6-29 vs 30-59) Incl    p     >0.1  >0.05    >0.001   <=0.001  
(Significant chi square)                  0      2        4       10            0 (p=0.571)  
 
Dig pref score - weight  Incl    #     0-7   8-12     13-20     > 20  
                                           0     2         4        10            0 (5)  
 
Dig pref score - height  Incl    #     0-7   8-12     13-20     > 20  
                                           0     2         4        10           2 (12)  
 
Dig pref score - MUAC    Incl    #     0-7   8-12     13-20     > 20  
                                           0     2         4        10            2 (11)  
 
Standard Dev WHZ         Excl    SD    <1.1  <1.15    <1.20    >=1.20  
.                                         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            1 (-0.24)  
 
Kurtosis WHZ            Excl    #      <±0.2 <±0.4    <±0.6    >=±0.6  
                                           0     1         3         5            0 (-0.03)  
 
Poisson dist WHZ-2       Excl    p     >0.05 >0.01    >0.001   <=0.001  
                                           0     1         3         5            1 (p=0.015)  
 
OVERALL SCORE WHZ =                     0-9  10-14    15-24     >25            6 %  
 
The overall score of this survey is 6 %, this is excellent. 
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LOCAL CALENDER OF EVENTS Mvolo SMART SURVEY SEPTEMBER 2018 
 

Month  Season 2013  2014  2015  2016  2017  

 
 

2018 

 

January 
 (Sahar Wahid) 

Fishing & Hunting 
Dry period 
 

 
 

New Year/ CPA 
Day 
 56 

New Year/CPA 
Day 
 44 

 
New Year/CPA  

 
 
32 New Year/CPA 20 

 
New Year/CPA 
Day 

 
 
8 

February 
 (Sahar Itineen) 

Fishing & Hunting 
season 
 

 
 

 
55 

 
43 

 
31 

Construction of 
peace market in 
Wowo 19 

  
 
7 

March(Sahar Talata)  

 
Clearing of land    

   
 54 

 
 42 

Appointment of 
Governor of 
Amadi 30 

 
 18 

 
 

 
 
6 

April(Sahar Aruba) 

Start of cultivation 
Planting crops G-nuts   Esther Sunday 53 Esther Sunday 41 Esther Sunday 29 Esther Sunday 17 

Esther Sunday 5 

May (Sahar Hamisa) 

Planting crops millet, 
sorghum 

 
  

Labour day 
 52 

Labour day 
 40 

Labour day 
 

 
28 

16th SPLA DaY 
Creation of New 
counties(Yeri & 16 

Fighting in Yeri by 
IO & IG Killing of 
Watchman in 
Dedri PHCU 
GFD Ramadan 

4 

June(Sahar Sitah) 

Weeding sorghum & 
millet 

  
 
 

 
 51 

Fighting in WES 
 39 

 
 27 

Start of Hunger crisis 
Appointment of 
Commissioners in 
greater Mvolo 15 

Fighting in Yeri by 
IO & IG 
Killing of 
Watchman in 
Dedri PHCU 

3 

July(Sahar Saba) Harvesting of Maize 
 

 
Independence 
Day 50 

Explosion of Fuel 
Tank/Truck 38 

2nd Fighting in 
Juba & Fighting in 
Munduri 26 

Hunger crisis 
State inter 
Conference 14 

 2 

August(Sahar 
Tamania)  

Harvesting simsim & G-
nuts 

 
  

World Breast 
feeding week 49 

Breastfeeding 
Day 
 37 

Breastfeeding 
Day/ 
 25 

End of Hunger Crisis 
Opening of Baptiste 
Church 13 

 1 

September(Sahar 
Tisaa) Fire line Cleaning      48   36   24 

Blocking of the Road 
to Yeri by IO 12 

Final Agreement 
between IO & IG 

0 

October 
  Harvesting sorghum 

  Flooding in Yeri 
 59 

 
Comboni Day 
 47 

Creation of 28 
states 
Comboni Day 
 35 

Opening of Radio 
Akoo FM 
Comboni Day 
 23 

BSFP in Yeri 
Teacher’s screening 
 11 

 
Comboni Day 
 

 

November 
  Harvesting millet  

 
58   46 

 
34 

 
22 

 
10 

  

December 
 

Start of dry season  
Fishing & harvesting 
cassava  Fighting in Juba 57 

Holy spirit day 
X-mass 45 

Holy spirit day 
X-mass 33 

Holy spirit day 
X-mass 21 

Holy spirit day 
X-mass 9 

Holy spirit day 
X-mass 
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