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Executive Summary 
 

Methodology  
 
This is the second annual nutrition survey conducted along the Sobat Corridor. A two stage cluster 
survey was conducted by GOAL covering six payams, five from Baliet County and one from 
Panyikang County all in upper Nile state. The survey was conducted, between 5th and 9th May 2008 
using the SMART1 (24*30) methodology with probability proportional to size at the fist stage of 
sampling. Last year the survey was carried out in the month of July. A total population of 26,090 was 
surveyed with 5,479 under five year olds. Anthropometric data was analyzed for 729 children aged 
6-59 months. Household surveys were conducted in all households where children were measured 
(n=314).  A retrospective mortality survey was conducted in 7 households per cluster (n=210), with a 
total sample size of 1,964 people and a recall period of 90 days. 
 
  
Key findings 

Child nutrition indices (NCHS reference, 1977) 
 Global Acute Malnutrition 

(<-2 W/H z-scores / <80% median 
W/H / oedema) * 

Severe Acute Malnutrition 

(<-3 W/H z-scores / <70% median 
W/H / oedema) * 

z-score 

(95% CI) 

29.1% 
n=212 

(24.3 – 33.8) 

4.3% 
n=31 

(2.7– 5.8) 

% of median 

(95% CI) 

16% 
n=117 

(12.9- 19.2) 

0.5% 
n=4 

(0.0- 1.1) 

There were no cases with bilateral pitting oedema. 
 

 Analysis of malnutrition by age group shows a significant association between age and 
wasting (p=0.001), with those in the younger age group (6-29 months) almost two and a half 
times more likely to be malnourished (OR=2.4, p=0.001, CI=1.7 – 3.3) than those in the older 
age group (30-59 months).   

 
Mortality 
 

  CMR 
deaths/10,000/day

0-5DR 
deaths/10,000/day 

Sobat 2008 0.80 1.52 
Number 14 7 
95% Confidence Interval 0.3 – 1.31 0.55 – 2.5 
SPHERE emergency threshold 0.9 2.3 

 
 Both  crude and the 0-5 year death rates found this year were lower than those reported in 

2007( 1.75 CMR and 3.48 0-5DR).There were a total of 14 deaths during the recall period; 7 
among over 5’s and 7 among under 5-years of age.  
 The two main causes of death among under 5’s were malaria/fever and diarrhoea at 28.6% 

each (n=2).This was followed by neonatal deaths and respiratory infection at 14.3% each 
(n=1).The last death was from an unknown cause.  
 Main causes for over 5 deaths were respiratory infection 42.8% (n=3), malaria/fever 28.6% 

(n=2) and diarrhoea 14.3 n=1).There was one violence related case. The elevated death rates 
found last year were as a result of 13 reported measles cases during the survey from one cluster. 
This cluster had not been covered by the Mass Measles Campaign in the area then. 

 
 

                                                            
1 Standardized Monitoring and Assessment of Relief and Transitions, Version 1, October 2007, M. Golden et al 
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Morbidity 
The morbidity rate was found using a 2 week recall for all 729 children 6-59 months old.  A total of 
61.6% (n=449) of children were reported to have been ill in the 2 weeks prior to the survey.  
Malaria/fever was reported as the most common illness, accounting for 34.7% of total morbidities.  
Second was diarrhoea (31.7% of morbidities), followed by acute respiratory infection (25.1% of 
morbidities).  10 children were reported to have had eye infections (2%) and other illness (6.4% of 
morbidities) included skin infection (4.8% of morbidities), abdominal pains, vomiting, ear infections, 
a burn, nose-bleeding and dental infection. 
              
 

Illness Number % of 
morbidities % of children 

Malaria/Fever 174 34.7 23.9 
Diarrhea 159 31.7 21.8 
ARI 126 25.1 17.3 
Eye infections 10 2.0 1.4 
Other diseases 32 6.4 4.4 
 TOTAL 501 100.0 68.7* 

* This totals 68.7% because some children reported more than 1 illness.  The proportion of children reported as 
being ill in the previous 2 weeks was 61.6%.  
 
 

 Almost a third (30.1%) of mothers reporting an illness sought no treatment which reduced 
from last years 51.8%.  
 
 Only a small proportion of mothers reported using traditional medicine (4.7%; n=21).Mothers 

using traditional medicine most often used it to treat diarrhoea (61.9%) and fever (28.6%).  
 

 52.1% reported taking the child to the clinic for consultation showing increased clinic 
utilization compared to 2007’s 24.9% and 13.1 % of the mothers reported buying drugs in the 
market.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Other indicators 
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Indicator 

 
July    2007 

 
May   2008 

Average HH size 7.9 9.4 

Average nb <5yrs per HH 2.1 2.5 

% IDPs 4.3 9.3 

% Returnees 10.5 11.1 

% Residents 82.4 81.5 

G
en

er
al

 

% female headed HHs 13.9 14.3 

% <5yrs measles vaccine with card 33.7 18.4 

% <5yrs measles vaccine, recall and card 74.1 41.8 

% <5yrs vitamin A, recall and card 52.5 51.3 

% <5yrs 3 doses OPV with card 12.2 13.9 

% <5yrs 3 doses OPV, recall and card 25.2 46.9 

% <5yrs 3 doses DPT with card 11.7 12.4 

% <5yrs 3 doses DPT, recall and card 21.2 27.2 

% <5yrs BCG scar present 36.8 36.6 

%TT1 coverage, women who gave birth in last yr, recall and card 4.5 14.1 

V
ac

ci
na

tio
n 

%TT2 coverage, women who gave birth in last yr, recall and card 10.4 15.9 

% ANC 2 or more coverage 17.2 47.8 

% PNC, both mother and child 5.2 24.8 

M
ot

he
rs

 
he

al
th

 

% births with trained help, women who gave birth in last yr (not including TBA) 2.2 10.6 

% introducing complementary foods before 6 months 49.5 40.6 

% introducing complementary foods at 6 - 9 months 46.4 26.9 

% <6months predominant breastfeeding 50.5 54.9 C
hi

ld
 

fe
ed

in
g 

% <6months exclusively breastfeeding 3.96 3.6 

% HH using unprotected water source, dry season 99.1 99.4 

% HHs taking <1hr to collect water, round trip 89.8 91.1 

% HH using latrines for defecation 0.9         1.9 

% HHs using a designated area for defecation 0.3 0.3 W
at

 / 
sa

n 

% HHs washing hands after defecating 1.1 8.6 

% HHs walk for more than 2hrs to nearest clinic *(including waiting time at the 
clinic) 25.5  

*81.2 
% HHs reporting owning LLITN 76.4 79.6 

% HHs giving correct cause of malaria 34.9 28.7 

P
ub

lic
 h

ea
lth

 

% HHs giving 1 or more correct cause of HIV/AIDS 13.1 32.5 

% HH crop production as main source of food 84.4 71.4 

% HH market purchase as main source of food 13.9 28 

% HHs owning livestock 52.8 59.6 

% HHs planted in previous planting season 84.1 80.9 

% HHs consumed 3 food groups in previous 24hrs 6.0 1.6 

% HHs consumed 2 food groups in previous 24hrs 59.1 51.6 

% HHs agriculture as main source of livelihood*(including agro-pastrolism) 71.3 *73.9 

% HHs paid employment as main source of livelihood 3.1 10.2 

Li
ve

lih
oo

ds
 a

nd
 fo

od
 s

ec
ur

ity
 

% HHs trading as main source of livelihood 3.4 15 

 
 
 
Recommendations 
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 Continue with the provision of comprehensive primary health care along the Sobat Corridor, taking into 

account population movements and increases. An outpatient therapeutic programme (OTP) and 
stabilisation centre integrated into the PHC should be incorporated as early as possible to cater for 
severely malnourished children. 

 
 Prevention of malnutrition activities should be integrated into primary health care, centring on public 

health nutrition education, growth monitoring, and cooking demonstrations with development of a 
locally acceptable high-energy complementary food. 

 
 Public health nutrition messages should be tailored to address key practices found at this survey such 

as education as to the importance of: exclusive breast feeding, timely complementary feeding, 
continuing to feed children during illness (especially when they have diarrhoea), and importance of 
waking children to eat at mealtimes or saving food for them. 

 
 To conduct qualitative research to assess the underlying causes of malnutrition in the area and develop 

a prioritized problem and solution tree. 
 
 All responsible bodies (MoH, GOAL, WHO, UNICEF) to strengthen immunisation campaigns along the 

Sobat to increase coverage in the area. 
 
 Continue the distribution of safe delivery packs through the clinics at ante-natal care, so that women 

have clean delivery equipment available at home. 
 
 
 Raise community awareness regarding sanitary means of excreta disposal through public health 

education, and investigate the possibility of constructing latrines at clinic sites, schools, and market 
places with appropriate community agreements for maintenance. 

 
 
 Public health messaging regarding the cause of malaria and the role of mosquito nets in malaria 

prevention needs improvement, to ensure that recipients know what they are for, who should sleep 
under them and why they are important.  

 
 Public health messaging on HIV/AIDS awareness should be strengthened 

 
 Identify options to improve both water quality and quantity (introduction of water chlorination, the 

possibility of distribution of cloth water filters, rainwater harvesting, and ways to support the water plant 
in Baliet) as a way to ensure safe drinking water and prevent diarrhoea along the Sobat Corridor. 

 
 GOAL to further promote safe water chain (safe source, transport and storage) and raise awareness on 

diarrhoea prevention methods (hand washing with soap at key times). 
 
 WFP to target returnees and IDPs for short term general food distribution or food for recovery to ease 

the probable stress on the host community. 
 
 UNHCR/FAO/OTHER NGOS to target returnees for distribution (seeds, tools, fishing gear, canoes ox 

ploughs) to facilitate cultivation/fishing to help towards their food security. 
 
 Continuation of annual surveillance of nutrition, mortality and other indicators along the Sobat Corridor. 

 
 
 
 
 
 
 
 
 
 

Introduction 
 
This report documents the findings of a nutrition, health, watsan and mortality survey that was 
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carried out along the Sobat corridor, Upper Nile State, in May 2008.  It is the second annual nutrition 
survey to be conducted by GOAL in this area.  The report covers a socio-political background to the 
area, the methodology used for the assessment, results found and a discussion of these results.  
This information will be used to compare trend and changes with the baseline data collected last 
year. Limitations to the survey are listed and recommendations for future programming are made. 
 
1.1 Background 
South Sudan is in a post-conflict transition phase following more than 20 years of civil war between 
the Government of Sudan and the Sudan Peoples’ Liberation Army/Movement (SPLA/M). Peace 
negotiations that started in Kenya in 2002 under the auspices of the Inter-Governmental Authority on 
Development (IGAD), led to a framework in 2004 followed by the signing of a comprehensive peace 
agreement in January 2005, allowing for a total cessation of hostilities in southern Sudan.   
 
The Sobat Corridor was an area of intense fighting during the conflict. The Sudan Armed Forces 
(SAF) was present as far down the river as Adong (see map in Appendix 6). The Sobat corridor has 
most of its administration operations in Malakal, which is a former SAF garrison town but was 
handed over to the government of South Sudan in 2005 as per the CPA.  The areas surrounding 
Malakal were front lines during the war and the area has historically been a focal point for militias.  At 
the end of November 2007 and into mid this year there have been localised cattle rustling conflicts 
reported in the area. Inter-and intra-tribal conflict has also been rife (mainly between the Nuer and 
the Dinka) along the Sobat, highlighting the occasional conflicts that still affect the area.  As a result 
the population is repeatedly displaced, many assets are destroyed, and livelihoods are disrupted. 
However local communities believe that under the CPA security has stabilised to a great extent.  
 
The surveyed counties, Baliet, and Panyikang are all in Upper Nile State along the Sobat River.  
Sobat region lies in the southern part of Upper Nile State, bordering Renk, Fashoda and Tonga 
counties to the north and west, and Latjor, Nyirol and Atar counties in Jonglei State to the east and 
south.  Upper Nile State borders White Nile and Blue Nile states to the North; Ethiopia to the East; 
South Kordofan and Unity states to the West and Jonglei state to the South. Malakal town hosts the 
state headquarters. It lies on the Eastern bank of the White Nile River and is the second largest city 
in South Sudan.  
 
The Sobat Corridor lies in the Nile and Sobat rivers zone (zones identified by FEWSNET). The zone 
is sandwiched between the Western and Eastern Flood Plains zones, and is distinct from them in 
that local livelihoods are very dependant on the rivers.  The zone, home to vast oilfields in the 
northern part, encompasses parts of Jonglei; Upper Nile and Unity States. The inhabitants are 
predominantly Dinka, Nuer and Shilluk. Local employment opportunities are few, and labour 
migration (to the commercial farms of the North, mainly Kordofan and Renk) is considerable.  
Physical capital is mainly cattle, land for cultivation and fishing equipment (canoes and nets).  As in 
most of South Sudan, a household’s wealth is determined by the size of its livestock herd.  However 
there are some households in the zone (the mony-thany) who are pure fishermen, and do not own 
cattle.  The zone is prone to seasonal flooding during and following the rainy season, and most 
households plan for this, planting in 2 locations (highland and lowland).  Recessional flood water is 
also used for cultivation late in the year.  Fishing is possible all year round in the rivers, and is more 
abundant in a flood year.  See Appendix 1 for a seasonal calendar and Appendix 6 for a map of the 
area. .  Last year the rains started early though and caused flooding as early as July (FEWS NET)2 . 
Flooding in the area caused heavy crop losses leading to below normal harvest in the lowlands. This 
has led to a flood induced food shortage which is likely to persist until the crop harvest due between 
July and September this year. Although grain prices in the major Malakal market are low cattle 
rustling in the area has caused insecurity resulting in limited movements and inhibiting food access. 
 
Current challenges according to the Save the Children’s Southern Sudan Livelihood Profiles (SLP)3 
include limited access to major markets, under-utilisation of Nile River Basin transport, and 
untapped water dependent production potential. Traditionally, the region engaged in commercial 
fishing and exported fish to other countries. One option for development would be to strengthen the 
capacity of households to maximise opportunities availed by the Nile Basin, including domestic fish 
production and preservation, water lily farming and protection, rice production, flood-recession 
                                                            
2 South Sudan food security update;  FEWS NET, December 2007-April 2008 
3 Southern Sudan Livelihood Profiles: A Guide for Humanitarian and Development Planning, 2006. SCF-UK and SSCCSE. 
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agriculture, and flood management. Concurrent improvements would have to be made to road and 
market infrastructure, and environmental protection would need to be made a priority. Where 
remittances are important, like in Shilluk areas, investments are likely to occur faster. Remittances 
come from kin living abroad and in northern Sudan. The potential for increased incomes from oil 
fields for households located in the central parts of the zone is also emerging. Alongside these food 
security improvements, strategies to address the control of diseases associated with the harsh Nile 
Basin also need to be implemented. 
 
Figure 1:  Nile and Sobat Rivers Zones and Counties (blue)4 

 
 
1.2 Current GOAL activities 
GOAL, in collaboration with the State Ministry of Health, started activities in Upper Nile State 
(Malakal Town) in 1999.  GOAL was providing both a curative primary healthcare service, 
complimentary community disease awareness and prevention service in Malakal town, run through 
2 static PHCCs (Malakia and Bam).  These PHCCs and the 2 under five supplementary feeding 
programs were handed back to the Ministry of Health in November and December 2007 respectively. 
GOAL is now providing primary healthcare  to the less-served areas of the Sobat  Corridor, through 
support of 2 primary health care centres ( Baliet and Ulang) and 5 primary health care units ( Adong, 
Galachol, Doma, Nagdier and Biong thiang) in 3 counties (Baliet, Panyikang and Ulang) with 
complimentary community disease awareness and prevention services. In addition, GOAL is also 
conducting a community health workers training where 15 students are enrolled and will be 
graduating in September 2008. GOAL continues to carry out multi-indicator surveys in the region 
since 2003(see Appendix 9 for prevalence of malnutrition found on previous surveys).  
 
 
 
 
 
 
 
 
 
1.3 Other agencies working along the Sobat corridor 
 
Table 1: Activities carried out by other agencies along the Sobat corridor 

Agency Activities 

GOAL  Comprehensive primary health care (preventive and curative service.)  
UNMIS 
(United Nations Mission 
in Sudan) 

 Supports the implementation of the CPA 

                                                            
4 Figure taken from Southern Sudan Livelihood Profiles: A Guide for Humanitarian and Development Planning, 2006. 
SCF-UK and SSCCSE. 
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UNICEF  Supports Primary education through provision of Stationery and learning centres 
UNHCR 
(United Nations High 
Commission for 
Refugees) 

 Support to returning refugees 

SDA(Sobat 
development association

 An indigenous NGO supported by the Save the Children-UK. It runs a PHCU in 
Ulang 

SAFORD  An indigenous NGO supported by Save the Children-UK. It runs a PHCU in 
Abwong 

FHI( Food for the 
Hungry International) 

 Food security and educational support 

WFP 
(World Food 
Programme) 

 Food rations for returning refugees and IDPs 
 

 
 
 
 
 
 
 

2. Survey Objectives 
 
 
 To quantify the nutritional status of children 6-59 months currently residing along the Sobat 

corridor. 

 To quantify the morbidity rate over the two weeks prior to the survey in all locations. 

 To estimate the crude and under five mortality rates for the survey population using a 3-month 

recall. 

 To estimate immunization coverage in the area. 

 To examine vulnerability of the population and coping mechanisms by analysing income sources, 

livestock holdings, planting activities and food eaten in the 24hrs prior to the survey. 

 To collect information on demography, maternal health, mosquito net usage and basic 

health-related knowledge and practices. 

 To examine child feeding practices and their effect on child malnutrition in the community. 

 To collect information on drinking water source, water accessibility and availability, and hygiene 

practices within the community.  

 To make recommendations for future programming based on the survey results. 

 
 
 
 
 
 

3. Methodology 
 
3.1 Survey methodology 
This is the second annual nutrition survey conducted along the Sobat Corridor. A two stage cluster 
survey was conducted by GOAL covering six payams, five from Baliet County and one from 
Panyikang County all in upper Nile state. The survey was conducted, between 5th and 9th May 2008 
using the SMART5 (24*30) methodology with probability proportional to size at the fist stage of 
sampling. Last year the survey was carried out in the month of July 

                                                            
5 Standardized Monitoring and Assessment of Relief and Transitions, Version 1, October 2007, M. Golden et al 
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The sample population was restricted to accessible villages at the time of the survey.  Of the Sobat 
Corridor’s total population (Baliet county, Doma and Nagdier estimated by UNICEF as 95,2716), a 
total of 26,090 was included in the sample frame, with 5,479, under-5’s.  The village list update was 
drawn up with the help of the members of the Baliet village health committee, local GOAL staff and 
last year’s village list.  A full village list, and a list of villages included in the sample frame (with cluster 
selection) can be found in Appendix 2.   Anthropometric data was collected and analysed for 729 
children aged 6-59 months. The 6-59 month age-group was surveyed as the 6-59 month old child is 
considered to be the most responsive to acute nutritional stress, and therefore gives an indication of 
the severity of the situation in the whole population, reflecting the quality of life in the community as a 
whole.   
 
A child anthropometric questionnaire was completed in each household (from the randomly picked 
starting point) containing children between 6 and 59 months.  A child feeding questionnaire was also 
conducted in these same households, with information collected for each child measured.  
Household surveys were conducted in all households where children were measured (n=314).  A 
retrospective mortality survey was conducted in 7 households per cluster (n=210), regardless of 
whether or not there were children, with a total sample size of 1,914 people.   
 
3.2 Sampling procedure and sample size for anthropometric data 
Two-stage cluster sampling was used following the SMART methodology.  A total population of 
26,090 was used, with the under-5 population estimated at 21% (WHO South Sudan proportion).  
Population figures were estimated from UNICEFs Immunization Campaign, March 2008, which gave 
population figures per Payam.  Sample size was calculated using SMART software, with an 
expected 30% prevalence of malnutrition. This figure was used as it exceeds prevalence estimates 
from the Nile and Sobat rivers zone7.  A standard 5% precision was used (to ensure as much 
accuracy as was practical), with a design effect of 2 to compensate for similarity within clusters, 
giving a required sample size of 610 children.  To allow for any errors during data collection, 10% 
was added to this resulting in a total sample size of 671 children, which was rounded up to 23 
children per cluster, with a total of 30 clusters. 
 
Clusters were selected using the SMART software.  The villages included in the sample frame were 
entered into the programme with their population numbers.  The SMART software then randomly 
assigns clusters, with the chance of each village being chosen being proportional to its population 
size.  Using this technique allows every child the same probability of being selected.  In order for a 
survey to be truly representative, every member of the population must have an equal chance of 
being chosen.  
 
3.3 Sampling procedure and sample size for the mortality data 
Two-stage cluster sampling was also used to estimate mortality rates.  The same clusters were used 
for mortality as were used to estimate malnutrition. Sample size was calculated using SMART 
software, with a total population of 26,090 an estimated prevalence of 1% (SPHERE’s emergency 
threshold), a precision of 0.75/1000/day (to ensure as much accuracy as was possible), and a 
design effect of 2%. This gave a sample size of 1462 people. This number was divided by the last 
year’s average household size of 7.9 giving a minimum needed of 185 households, which was 
rounded up to 7 households per cluster. Mortality rates were estimated using a recall period of 90 
days. February 5th was put as the recall day, as it was the most reliable and most recent point from 
which to measure to cater for a three month period.  No changes were made to the selected clusters 
during data collection. 
 
3.4 Selection of households and children 
The second stage of sampling was the household selection within the clusters.  On arrival to the 
village, the village chief/elder was found and the survey team introduced themselves and the survey.  
They were then shown to the centre of the village, where a pen was spun.  The direction shown by 
the pen was followed until the edge of the village was reached, with the chief/elder showing the 
boundaries.  The number of houses passed along this line was counted, and the first house was 

                                                            
6 UNICEF NIDS Campaign March 2008 
7 Southern Sudan Livelihood Profiles: A Guide for Humanitarian and Development Planning, 2006. SCF-UK 
and SSCCSE. 
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selected by picking a random number between 1 and the number of houses counted from a random 
number chart that was generated from SMART.  Thereafter, the nearest household to the right of the 
homesteads main tukul was visited, until the required number of children had been reached.  If there 
was no household to the right, the next nearest household was visited.   
 
All children aged between 6 and 59 months in each household visited were included.  In the last 
household of the cluster, all children were measured, even if this meant there were more than 23 
children in the cluster.  If a child was missing, s/he was sent for and the survey team returned to the 
household. In case a cluster did not have enough children the teams went to the nearest next village 
provided it was not included in the cluster selection for the survey and repeated the above procedure 
all over again. Age was determined from vaccination cards. Where there was no documentation of 
date of birth, and the parents did not know the age of the child, a detailed events calendar was used 
to estimate age as accurately as possible (see Appendix 3).  Height cut-offs were not used to 
estimate age, in order to allow an estimation of chronic malnutrition. 
 
3.5 Training and supervision 
Twenty four enumerators were trained; fifteen GOAL community health workers (CHWs), 4 GOAL 
community health promoters, a clinical supervisor, medical assistant, public health officer assistant 
trainer and the CHW trainer. One community health worker did not participate in the data collection. 
The training lasted 4 days, including the pilot survey, and covered the basics of nutrition (what is 
nutrition, what is a balanced diet), signs and symptoms of malnutrition, survey objectives and design, 
anthropometric measurements and survey questionnaires, where the correct way to ask questions 
in the local language was practised, with back translation. Roles within the team were allocated 
based on post-test results and fluency in English (with those with better English acting as 
interviewers / translators).  Those chosen to be measurers were taught the theory of anthropometric 
measurements and then completed a practical session of weighing and measuring.  Training was 
carried out by GOAL’s field nutritionist and the nutrition coordinator. See (Appendix 4) for training 
pre- and post-test results. 
 
On the fourth day of training, a pilot survey was carried out in a location not included in the sample 
frame (Part of Baliet town).  Each team practiced selecting their first household as described above, 
weighing and measuring children and asking the questions for approximately 4 hours.  On return 
from the pilot test, difficulties encountered were discussed, and changes in the approach of asking 
some questions in the household questionnaire were agreed on (to make it more locally applicable).   
 
There were six teams, each consisting of an interviewer / translator, a measurer, and a supervisor 
who was responsible for recording all the data collected as well as ensuring accuracy of 
measurements taken, and that scales were zeroed and checked with a test weight regularly.   Two 
supervisors were GOAL expatriate staff and the other four were GOAL national staff. These included 
Sobat CHW trainer, Sobat assistant CHW trainer, Goal Monitoring and evaluation officer, Baliet 
clinical supervisor, Doma medical assistant and an assistant community health officer. The nutrition 
coordinator roved in between the teams. 
 
3.6 Steps taken to minimise bias 
 Thorough training of enumerators 
 Constant supervision by experienced staff for each team 
 Checking of weighing scales with test weights 
 Constant zeroing of weighing scales throughout the day 
 Verification of extreme values (re-weighing / measuring, or returning to households to verify data) 

 
3.7 Data collected 
Data was collected through anthropometric measurements of the survey children and through child 
and household questionnaires.  Teams introduced themselves and the purpose of their visit to each 
household on their arrival, and questionnaire respondents were clearly informed that the survey was 
purely for information gathering purposes and were encouraged to give as accurate answers as 
possible.  For the child questionnaires, the mother or the child’s care-taker was interviewed.  For the 
household and mortality questionnaires, the mother or the head of the household was interviewed.  
See Appendix 5 for complete questionnaires. 
 
3.7.1 Child anthropometric questionnaire 
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 Sex 
 Mid-upper arm circumference (MUAC) 
 Age (in months) determined, using health cards or a local calendar, as accurately as possible 
 Weight (in kilograms) measured to a precision of 0.1 kg using hanging 25kg Seca scales  were 

tested with a 2kg test weight and re-zeroed once daily. 
 Height (in centimetres) measured to the nearest 0.1 cm using UNICEF height boards.  Children 
≤85 cm were measured lying down; children >85cm were measured standing up 

 Presence of bilateral pitting oedema on both feet after three seconds of pressure 
 Overall immunization status - Polio 3; DPT3; Measles; presence of BCG scar and Vitamin A 

received within the last 6 months (all based on documentation on the child’s health card or 
confirmation by mother/carer if a card was not available) 

 Morbidity status over the previous two weeks, and treatment sought for the illness 
 
3.7.2 Child feeding questionnaire 
 If the child was ever breastfed, and if so when was breastfeeding started 
 When water and food were first introduced 
 What weaning foods were used 
 Feeding practices if the child has diarrhoea or is asleep at meal times 
 How many times the child ate in the 24 hours prior to the survey 

 
3.7.3 Household questionnaire 
 Resident status  
 Food security and assets – main food and income sources, planting from the previous planting 

season, and current livestock holdings 
 Foods eaten on the day prior to the survey 
 Receipt of a general ration 
 Water access and availability 
 Hygiene practices 
 Health facility access 
 Maternal health - tetanus coverage and ante-natal visits 
 Access to and use of mosquito nets 
 Knowledge and practice questions on diarrhoea treatment, respiratory infection treatment, and 

transmission of malaria and HIV 
 
3.7.4 Mortality questionnaire 
 Total number of people in the household 
 Number of children under 5 years 
 Number of people who left the household within the recall period (total and under 5 years) 
 Number of people who joined the household within the recall period (total and under 5 years) 
 Number of births in the household within the recall period 
 Number of deaths in the household within the recall period (total and under 5 years) 
 Cause of deaths (self-diagnosed, definitions using local terminology) 

 
 
 
 
 
 
 
3.8 Data analysis 
Data was analysed using Nutrisurvey for SMART software (October 2007).  Further analysis was 
carried out using Stata version 9 and Microsoft Excel.  Weight for height reference values used 
throughout the report are the NCHS values, 1977.  Anthropometric data was also analysed against 
the WHO Growth Standards (2005), and results can be found in Appendix 9.  The observed data for 
each child was compared to the National Centre for Health Statistics (NCHS) reference data to 
obtain a z-score.  A z-score is a measure of how far the child deviates from the mean NCHS record 
for his age or height, and therefore a measure of how well he is growing compared to the ‘norm’. A 
p-value of <0.05 is considered to be statistically significant throughout the report, and 95% 
confidence intervals (CI) are used to judge the statistical precision of point estimates.  Where means 
are presented, a standard deviation (SD), a measure of spread around the mean, is given. 
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Definitions of malnutrition used throughout the report are given in Table 2 below.  WHO population 
cut-offs are shown in Table 3 below. 
 
Table 2:  Definitions8 
Global Acute Malnutrition (GAM) 
Global Wasting 

<-2 z-scores / <80% median weight-for-height (WFH)  
and/or oedema 

Severe Acute Malnutrition (SAM) 
Severe Wasting 

<-3 z-scores / <70% median weight-for-height (WFH)  
and/or oedema 

Global Chronic Malnutrition 
Global Stunting <-2 z-scores / <90% median height-for-age (HFA)  

Severe Chronic Malnutrition 
Severe Stunting <-3 z-scores / <80% median height-for-age (HFA)  

 
 
 
Table 3:  WHO population cut-offs for chronic and acute malnutrition9 
Classification of prevalence of chronic 

malnutrition Severity index for prevalence of acute malnutrition 

Prevalence 
group 

Global Chronic 
Malnutrition 

(%) 
Classification 

of severity 
Global Acute 
Malnutrition 

(%) 

Mean weight 
for  height 

z-score 
Low <20 Acceptable <5 >-0.40 

Medium 20-29 Poor 5-9 -0.40 to –0.69 

High 30-39 Serious 10-14 -0.70 to –0.99 

Very high ≥40 Critical =>15 =< -1.00 

 

                                                            
8 Z-score criteria always yield a greater prevalence of malnutrition than use of the percent of median criteria.  This is because 
the former takes into account variation in the standard deviation of weight at different heights, making it more statistically valid.  
For this reason, WHO recommends use of z-scores for the presentation of malnutrition prevalence.  Prevalence according to 
percent of the median is presented to indicate the proportion of the population eligible for the feeding programs in place. 
9 Physical Status:  The use and interpretation of Anthropometry.  Report of a WHO expert committee, 1995.  Chapter 5, p208 
& 212 
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4. Results 
Anthropometric and child feeding data was collected and analysed for 729 children.  Household data 
was collected and analysed for 314 households.  Mortality data was collected and analysed for 210 
households.  The total number included in the sample population was 26,090. 
 
4.1 Description of sample population 
 
Table 4:  Distribution of age and sex of sample 
 Boys  Girls  Total  Ratio 
 no. % no. % no. % Boy:girl
6-17 months 79 48.5 84 51.5 163 22.4 0.9
18-29 months 84 48.6 89 51.4 173 23.7 0.9
30-41 months 86 50.9 83 49.1 169 23.2 1.0
42-53 months 82 53.2 72 46.8 154 21.1 1.1
54-59 months 37 52.9 33 47.1 70 9.6 1.1
Total  368 50.5 361 49.5 729 100.0 1.0

 
The distribution of the sample by sex shows slightly more boys than girls.  This however showed 
non-significant differences (p=0.884) reflecting representative sampling. 

 
Figure 2: Age and sex pyramid of sample population 
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4.2 Anthropometric indices (NCHS reference values, 1977) 
 
4.2.1 Acute malnutrition 
 
Table 5:  Prevalence of acute malnutrition based on weight-for-height z-scores (and/or oedema) 
and by sex      

 All 
n = 729 

Boys 
n = 368 

Girls 
n = 361 

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

(212) 29.1 %
(24.3 - 33.8 
95% C.I.) 

(103) 28.0 %
(23.3 - 32.7 
95% C.I.) 

(109) 30.2 %
(23.0 - 37.4 
95% C.I.) 

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

(181) 24.8 %
(20.5 - 29.2 
95% C.I.) 

(84) 22.8 % 
(18.5 - 27.1 
95% C.I.) 

(97) 26.9 % 
(20.1 - 33.7 
95% C.I.) 

Prevalence of severe malnutrition  
(<-3 z-score and/or oedema)  

(31) 4.3 % 
(2.7 - 5.8 95% 

C.I.) 

(19) 5.2 % 
(3.0 - 7.4 95% 

C.I.) 

(12) 3.3 % 
(1.4 - 5.3 95% 

C.I.) 
The prevalence of oedema is 0.0 %  
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Weight-for-height index values were calculated to give a prevalence of acute malnutrition, or wasting.  
Wasting reflects a deficit in weight relative to height due to a recent and severe process resulting in 
loss of tissue and fat mass.  It is the best indicator of current or recent food intake and infection.  
There were no cases found to have bilateral pitting oedema.  
  
The mean weight-for-height z-score was found to be -1.5 (SD=0.92), indicating a left shift in the 
distribution of malnutrition within the community.  The standard deviation of the curve (SD=0.92) lies 
within accepted benchmarks (0.8–1.2), and shows accuracy of measurements taken, and that the 
sample is representative of the population10.   Mean MUAC measurement was found to be 14.4cm 
(SD=0.1). 

 
Figure 3: Frequency distribution of WFH z-scores for children 6-59 months (red=sample population, 

sex combined)  
                                                                                     
  
 
Table 6 shows the proportion of children malnourished according to percentage of the median 
(NCHS reference values, 1977).  This is included, as percentage of the median is used to admit 
children to feeding programmes. 
 
Table 6: Prevalence of acute malnutrition based on the percentage of the median and oedema 

 N = 729 
(95% CI) 

Prevalence of global acute malnutrition  
(<80% and/or oedema) 

16% 
n=117 

(12.9 – 19.2) 
Prevalence of moderate acute 
malnutrition  
(<80% and  >= 70%, no oedema) 

15.5% 
n=113 

(12.5 – 18.5) 
Prevalence of severe acute malnutrition  
(<70%  and/or oedema)  

0.5% 
n=4 

(0.0 – 1.1) 
 

                                                            
10 M. Golden et al (2006).  Measuring Mortality, Nutritional Status and Food Security in Crisis Situations: SMART 
Methodology 
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4.2.2 Chronic malnutrition 
Height-for-age index values were calculated from the data to provide a prevalence of chronic 
malnutrition, or stunting.  Stunting refers to a deficit in height relative to age due to a long-term 
process of linear growth retardation.  It has long been proposed as a measure of chronic under 
nutrition or ill health, but may also be attributed to certain micronutrient deficiencies such as Vitamin 
A, zinc, calcium or folate11.  Calculation of indices for height-for-age, are dependent on accurate 
estimation of a child's age.  Where health cards with ages were not available, a child's age was 
determined using a detailed local events calendar.  Measurers were given lengthy training on age 
calculation and special attention was paid to obtaining accurate ages in this survey in order that 
height-for-age indices could be observed. However results are likely to be biased as children’s age is 
not remembered well by parents. There were a total of 5 flagged records for age possibly incorrect.  
All of them were included in the analysis as age does not affect the weight-for-height calculation, 
however results for chronic malnutrition should be interpreted with caution.  A prevalence of global 
chronic malnutrition of 7.1 % is classified by WHO as ‘low’ (see Table 3).   
 
Table 7: Prevalence of chronic malnutrition 

Nutritional Sobat Corridor, May 2008 
Indicator (n=729) % 95% CI 
Global Chronic 
Malnutrition 52 7.1 4.9– 9.4 

Moderate  
Chronic 
Malnutrition 

50 6.9 4.6 – 9.1 

Severe Chronic 
Malnutrition 2 0.3 -0.1-0.6 

 
Table 8: Prevalence of Under nutrition 

Nutritional Sobat Corridor, May 2008 
Indicator (n=729) % 95% CI 
Global Under 
nutrition 197 27 23 - 31.1 

Moderate  
Under nutrition 166 22.8 19.5 - 26.1 

Severe under 
nutrition 31 4.3 3.0 – 5.5 

Table 8 above shows WFA prevalence of 27% classified as high but below the WHO emergency 
threshold of 30%  
 
4.2.4 Acute malnutrition by other variables 
Malnutrition by age  
 
Table 9:  Prevalence of acute malnutrition by age based on weight-for-height z-scores and oedema 
  Severe wasting

(<-3 z-score) 
Moderate 
wasting  

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

Normal 
(> = -2 z score) 

Oedema 

Age 
(mths) 

Total 
no. No. % No. % No. % No. % 

6-17 163 11   6.7 61  37.4 91  55.8 0   0.0
8-29 173 12   6.9 46  26.6 115  66.5 0   0.0

30-41 169 2   1.2 25  14.8 142  84.0 0   0.0
42-53 154 5   3.2 33  21.4 116  75.3 0   0.0
54-59 70 1   1.4 16  22.9 53  75.7 0   0.0
Total 729 31   4.3 181  24.8 517  70.9 0   0.0

                                                            
11 Allen LH.  Nutritional influences on linear growth: a general review, Eur J Clin Nutr 1994; 48:S75-S89. 
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Table 10:  Prevalence of acute malnutrition by major age-group based on weight-for height z-scores  

Age Group Global Acute Malnutrition 
(WHZ <-2 and oedema) 

Normal 
(WHZ=≥-2 & no oedema) 

6 – 29 months 
38.7% 
n=130 

95% CI=33.5 – 43.9 

61.3% 
n=206 

 

30 – 59 months 
20.9% 
n=82 

95% CI=16.8 – 24.9 

79.1% 
n=311 

 

 
Analysis of malnutrition by age group shows a significant association between age and wasting 
(p=0.001), with those in the younger age group (6-29 months) almost two and a half times more 
likely to be malnourished (OR=2.4, p=0.001, CI=1.7 – 3.3) than those in the older age group (30-59 
months).  These results are in line with results from other South Sudan surveys, which also showed 
greater risk of malnutrition amongst the younger age groups.  They are concerning and highlight the 
younger age groups as particularly vulnerable.  This is likely due to the effects of poor breastfeeding 
and complementary feeding practices, where inadequate foods are introduced and children are at 
greater risk of infection as they start to move around independently.   
 
Malnutrition by sex 
Although slightly more girls were found to be malnourished than girls (of the girls, 30.2% [n=109] 
were wasted compared to 28% [n=103] of the boys), this was not a significant association (p=0.512), 
and neither girls nor boys were at any greater risk of malnutrition than the other at the time of the 
survey. 
 
Malnutrition by health status 
Although a  slightly higher proportion of wasted children had been ill in the 2 weeks prior to the 
survey (64.2% as compared to 60.5%) analysis showed no association between health and wasting 
(p=0.363).  Health status and stunting also showed no significant association (p=0.549). 
 
Malnutrition by resident status 
Analysis showed no association between resident status and malnutrition (p=0.808).   Neither 
permanent residents, returnees (from all time categories) nor IDPs (from all time categories) showed 
any greater risk of malnutrition than the other group at the time of the survey.  
 
Other 
No associations were found between wasting and how soon after birth breastfeeding was started 
(p=0.747), when water was introduced (p=0.461), or when food was first introduced to the child 
(p=0.110).  There was no association between acute and chronic malnutrition – children who were 
stunted were not at a higher risk of wasting (p=0.781).  
 
4.3 Mortality results  
Mortality rates were estimated using a recall period of 90 days, and causes were self-diagnosed.  5th 
February 2008 was used as the memorable date, and was felt by local staff to be the most reliable 
and most recent time point from which to measure. 
 
Table 11:  Mortality rates 

  CMR 
deaths/10,000/day 

0-5DR 
deaths/10,000/day 

Sobat Corridor 2007 0.80 1.52 
95% Confidence Interval 0.3 – 1.3 0.6– 2.5 
SPHERE emergency threshold 0.9 2.3 
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As shown in Table 11, both  crude and the 0-5 year death rates found this year were lower than 
those reported in 2007( 1.75 CMR and 3.48 0-5DR). There were a total of 14 deaths during the recall 
period; 7 among over 5’s and 7 among under 5 years of age. The two main causes of death among 
under 5’s was malaria/fever and diarrhoea at 28.6% each (n=2).This was followed by neonatal 
deaths and respiratory infection at 14.3% each (n=1).The last death was from an unknown cause. 
Main causes for over 5 deaths were respiratory infection 42.8% (n=3), malaria/fever 28.6% (n=2) 
and diarrhoea 14.3 n=1).There was one violence related case. The elevated death rates found last 
year were as a result of 13 reported measles cases during the survey from one cluster. This cluster 
had not been covered by the Mass Measles Campaign in the area then  
 
 
The breakdown of the causes of death is shown in Table 12 below: 
 
 Table 12:  Causes of mortality 

% of deaths Illness Number 
under 5 yrs 

Number over 
5 yrs 0-5 deaths >5 deaths 

Malaria/Fever 2 2 28.6 28.6 
Neo natal Death 1 0 14.3  0 
Diarrhoea 2 1 28.6 14.3 
ARI 1 3 14.3  42.8 
Violence related 0 1 0  14.3 
Unknown 1  14.3  

Total 7 7     
 
4.4 Morbidity 
Morbidity data was collected for all 729 children 6-59 months old.  A total of 61.6% (n=449) of 
children were reported to have been ill in the 2 weeks prior to the survey.   
  
Table 13:  Two week cumulative prevalence of illness among surveyed children                  

Illness Number % of 
morbidities % of children 

Malaria/Fever 174 34.7 23.9 
Diarrhea 159 31.7 21.8 
ARI 126 25.1 17.3 
Eye infections 10 2.0 1.4 
Other diseases 32 6.4 4.4 
 TOTAL 501 100.0 68.7* 

* This totals 68.7% because some children reported more than 1 illness.  The proportion of children reported as 
being ill in the previous 2 weeks was 61.6%.  
 
Malaria/fever was reported as the most common illness, accounting for 34.7% of total morbidities.  
Second was diarrhoea (31.7% of morbidities), followed by acute respiratory infection (25.2% of 
morbidities).   
 
10 children were reported to have had eye infections (2%) and other illness (6.4% of morbidities) 
included skin infection (4.8% of morbidities), abdominal pains, vomiting, ear infections, burn, 
nose-bleeding and dental infection. 
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Figure 4: Treatment sought for illnesses reported in the 2 weeks prior to the survey 
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Figure 4 shows that almost a third (30.1%) of mothers reporting an illness sought no treatment 
which reduced from last years 51.8%. Only a small proportion of mothers reported using traditional 
medicine (4.7%; n=21). Mothers using traditional medicine most often used it to treat diarrhoea 
(61.9%) and fever (28.6%). 52.1% reported taking the child to the clinic for consultation showing 
increased clinic utilization compared to 2007’s 24.9% and 13.1 % of the mothers reported buying 
drugs in the market.  
 
35.2% of the respiratory infection cases were not treated again improving from last years 58.9%, 
while 51.2% went for consultation at the local clinic.  However, when asked what they would do if 
their children had a bad cough and difficult breathing, approximately 67.8 % of mothers said they 
would take the child to the clinic. 

 
 
4.4.1 Morbidity and age group 
A test for trend (Pearson Chi2) across the five age groups, looking at their association with morbidity, 
showed significant results (p=0.024), with children at an increased risked of illness in the younger 
age groups, decreasing as children's age increases.  Table 13, below, shows the proportion of 
children per age group who were ill and who were wasted.  The 6-17 month age group had the 
highest proportion of illness, and younger children (6-29 months) were 0.75 as likely to have been ill 
than older children (OR=0.75, CI=0.6 – 0.9, p=0.0001).  Of the children who had diarrhoea, 41.5% 
were from the younger age-group (6-29 months).   
    
 
Table 14: Morbidity and wasting by age group 

Age Group number in 
sub-group 

(N=729) 

Proportion in 
sub-group ill 
in previous 2 

weeks 

Proportion in 
sub-group 

wasted 

6-17 months 163 69.3% 44.2% 

18-29 months 173 66.5% 33.5% 

30-41 months 169 58.0% 16.0% 

42- 53 months 154 55.8% 24.7% 

54- 59 months 70 52.9% 24.3% 
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4.5 Immunisation 
 
Table 15: Immunisation and Vitamin A coverage by card and care-takers recall (n=729) 

 
BCG 

(presence 
of scar) 

Measles 
(recall) 

Measles 
(card) 

Measles 
TOTAL

Polio 3 
(recall)

Polio 3 
(card)

Polio 3 
TOTAL

DPT3 
(recall)

DPT3 
(card) 

DPT3 
TOTAL

Vit A      
(in last 

6 
months)

% 36.63 23.46 18.38 41.84 33.06 13.85 46.91 14.81 12.35 27.16 51.3 

n 267 171 134 305 241 101 342 108 90 198 374 
95% 
CI 33.1-40.1 20.4-26.5 15.6-21.2 38.2-45.4 29.6-36.5 11.3-16.4 43.2-50.5 12.2-17.4 10-14.7 23.9-30.4 47.7-54.9 

 
The proportion of children vaccinated against measles as verified by a card was found to be 18.4% 
(n=134), and according to the mothers recall, 23.5% (n=171).  A total of 41.8% of children in the 
surveyed population were found to be vaccinated against measles.  This reduced greatly from last 
years 72.4%. This could be attributed to the fact that there was a mass measles campaign and 
vaccination within the three months prior to the 2007 survey. 
The proportion of children reported to have received vitamin A in the previous 6 months was found to 
be 51.3% while the proportion of children with a BCG scar was found to be 36.6%. The proportion of 
children with DPT3, as confirmed by a card was 12.4%, and according to Mother’s recalls 14.8%, 
giving a total of 27.2%.  These remained relatively the same as last year. 
The proportion of children who have received 3 doses of polio vaccine or more was found to be 
46.9%. Of this number, 13.9% was confirmed by card and 33.1% from mothers recall. Polio 
vaccination increased by 25.7% this year as compared to 2007 figures most likely due to the recent 
NIDs campaign in the survey location.   
 
4.6 Child feeding practices 
All 729 children sampled had been breastfed.  Exclusive breastfeeding is defined as breast milk 
alone given to the infant for the first 6 months of life; no food or water.  With this definition, only 3.6% 
(n=26) of the 729 children under 5 were found to have been exclusively breastfed.  The majority of 
mothers breast-fed their children within the first hour after delivery 92.2% (n=672).  
 
Table 16: Breastfeeding and complementary feeding practices                  

% (n) with 
indicator  Indicator Age Group 
(n=707) 

Initiation of breastfeeding First hour 92.2 (n=672) 
Initiation of breastfeeding First day 6.5 (n=47) 
Exclusive breastfeeding (no water or food) <6 months 3.6 (n=26) 
Predominant breastfeeding (water but no food) <6 months 54.9 (n=400) 
Timely complementary feeding 6-9 months 26.9(n=196) 
Complementary feeding introduced before 6 months <6 months 40.6 (n=296) 
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Figure 5, below, illustrates the timing of introduction of first food and water. 
Figure 5:  Timing of introduction of food and water, percent of children 
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Most children (54%; n=394) were started with sorghum-based porridge, either alone or with sugar.   
A further 48.6% (n=354) started with animal milk as their first complimentary food. 19.1% (n=139) 
started feeding with porridge and soup (vegetable or meat-based but watery). Other complementary 
foods used include meat or fish 4.5% (n=33), biscuits 2.3% (n=17), vegetables 32.2% (n=16), 
fruit/juice 1.4% (n=10) and eggs 0.5% (n=4). 
 
4.6.1 Child meals 
69.7% (n=508) of mothers said they give their child less to eat or nothing at all when s/he has 
diarrhoea. This decreased compared to last year’s 87.6%.  30.2% (n=220) give the same amount of 
food or more. One child was reported to have never had diarrhoea.  Although not a statistically 
significant finding, 68.4% of wasted (n=145; p=0.890) and 71.2% stunted (n=32; p=0.480) children 
were given less or nothing to eat when they had diarrhoea.   
 
The greatest proportion of children (91.2%; n=665) ate twice or more on the day before the survey.  
Mean number of meals eaten was 2.3 (SD=0.06).  The least number of meals eaten was 0 (for 8 
children; 1.1%), and the greatest number was 10 (for 22 children; 3%).  
 
Over a half of the mothers (54.2%; n=395) said that they always leave their child to sleep if they are 
already asleep when it is time to eat. Data showed no correlation between the pattern of dinner 
feeding practices and acute malnutrition (p= 0.791). 
 
  
4.7 Household demography  
Household demography results are taken from the mortality survey, where number of children less 
than 5 years per household was recorded (Table 17).  A total of 210 households were sampled for 
the mortality data.  There were a total number of 1,964 people living in these households, making the 
average household size 9.4 people.  Of these people, 528 were aged less than 5 years, giving an 
average of 2.5 children less than 5yrs per household.    
 
Table 17: Household demography 

 Total Total popn Mean HH Mean no. No. of mortality
 popn of survey HH size < 5 yrs/HH Questionnaires

Sobat 
Corridor 26,090 1964 9.4 2.5 210 

 



Findings of a multi indicator nutrition, health, watsan and mortality survey; Sobat corridor; Upper Nile State; South Sudan. 
GOAL May 2008 

 24

47.1

26.8

0.3

10.2

15 0.6

Agriculture Agro pastrolism Pastrolism

Paid employment Small scale trading Others

40.4

30.9

5.1

32.2

35.0

0 10 20 30 40 50

No animals

Cow s

Donkeys

Goat/sheep

Poultry

Percent of Households

4.8 Household questionnaire 
 
4.8.1 Resident status 
Figure 6: Household resident status by category 
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Most households were permanent residents 81.5% (n=256).  A total of 11.1% (n=35) of households 
were found to be returnees, returning within the last one year.  A total of 9.3% (n=29) of households 
were found to be IDPs (all categories).  The IDP category increased slightly compared to 2007 
findings. This could have been bought about by the cattle rustling reported to have been going on 
during the survey period. Mixed households accounted for 3.2% (n=10) of the households. Mixed 
households are permanent residents hosting either IDPs or returnees. The proportion of female 
headed households was 14.3% (n=49).  
 
4.8.2 Livelihood 
Figure 7: Reported main livelihoods 

 
The main livelihood (Figure 7) 
was reported as being 
agriculture (n=148), followed by 
agro-pastrolism (n=84).  15% 
(n=47) reported small scale 
trading (of commodities such 
as bamboo, alcohol, firewood 
and wild foods), and 10.2% 
(n=32) reported paid 
employment. 3 households 
reported gifts, food aid and 
pastrolism as their main 
livelihoods. Small scale trade 

and paid employment increased this year which could be attributed to the heavy rains last year 
which destroyed crops reducing the reliance on agriculture in the survey area 
Figure 8: Reported livestock ownership 

 
Figure 8, left, shows that poultry 
and cows were most commonly 
owned.  127 households reported 
owning no livestock.  
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4.8.3 Food security 
Sorghum is the staple food along the Sobat Corridor. Eleven households (3.5%) reported not having 
eaten in the previous 24hrs.  20.4% (n=64) of households had not eaten the staple.  The average 
number of food groups eaten on the day before the survey was 1.5 per household. Only 1.6% (n=5) 
of households had eaten from 3 or more food groups in the previous 24 hours, while 51.6% (n=162) 
had eaten from 2 groups. This reduced from last year’s 6% and 59.1% respectively. 
   
Figure 9: Food groups reported eaten by households on the day prior to the survey 
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The most common primary food source was own production (71.4%; n=224), followed by market 
purchase (28%; n=88).Own production reduced from 84.4% and market purchase increased by 
14.1% compared to last years results. Two house holds reported their main food source as gifts and 
food aid each. 95.8%; n=301 of the households reported having a second source of food. Market 
purchase (48%; n=151) and wild food (35.9%; n=113) were the major second food sources. 
 
The majority of households said they had planted in the previous planting season (80.9%; n=254), 
although many households reported a poor harvest from the heavy floods that affected the area last 
year.  Of the 60 households that did not plant (19.1%), almost a third (31.6%; n=19) were returnees 
or IDPs. 43.3% (n=13) of the returnees did not plant in the previous planting season. A total of 36 
households (28.4%) neither planted nor owned any animals. 
 
4.8.4 Water, sanitation and hygiene 
 
Figure 10: Main drinking water source by season 

 
 
Fig 10 shows that the majority of 
households rely on the river for 
their drinking water during the 
dry season (96.5%). This 
reduces slightly to 82.2% during 
the rainy season whereas the 
percentage of people getting 
water from the swamp rises in 
the wet season from 0.6% to 
15%.  Only a small percentage 
reported using boreholes as 
their water sources in both the 
dry and the wet season that is 
0.6%and 2.2 % respectively. 
 
A total of 98.1% (n=308) of 

households reported being able to collect their water (including walking to the water point, time taken 
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queuing and collecting water, and returning home) in less than 2 hours.  Out of this 91.1% (n=286) 
reported collecting their water in less than 1 hour and the remainder (1.9%; n=6) reported to use 
between 2 to 4 hours.  Average time taken was 1.5 hours per household (SD=0.04).   
 
A mean of 84.3 (SD=2.9) litres of water was used per household on the day prior to the survey, an 
average of 9.5 litres per person12, below the SPHERE minimum standard of 15 litres/person/day.  
 
Most of the households (97.8%; n=307) use undesignated areas for defecation. Only 6 households 
reported using latrines and one reported using a hole.   

 
Figure 11: Proportion of 
households reporting hand 
washing and when (more 
than 1 answer permitted, 
therefore numbers add up to 
more than 100%) 
 
The majority of households 
(n=293) reported washing 
their hands before cooking 
and eating (Figure 11).  8.6% 
(n=27) reported washing 
hands after defecation. This 
increased compared to last 
year’s 1.1%.  ‘Other’ time for 
hand washing was the early 

morning (7.3%; n=23), through out the day (2.9%; n=9) and one mother reported washing her hands 
before breastfeeding.  Just over a third of the households interviewed reported using soap and water 
for hand washing (34.4% n=108).This increased by 12.5 % compared to last year results. Of the 
remainder, 57.3% (n=180) reported using water alone. A further (7%; n=22) reported using water 
and ash. 
 
4.8.5 Health practices and knowledge  
 
Fee collection at the clinic:  
16.2% (n=51) of the households reported that they would stop using the clinic if they had to pay 
money for its usage. Most of the households (65.6%; n=91) reported that sometimes when they don’t 
have money they would stop using the clinic if they had to pay money for its usage and a further 
18.2% (n=57) reported that they would still go to the clinic even if they had to pay for its usage. The 
clinics along the Sobat do not charge any fee currently. 
 
Mosquito net use: 
Only 20.4% of households reported not owning mosquito nets. 97.2% of those owning mosquito nets 
reported using them the night before the survey.7 households reported owning but not using their 
nets the night before.  14.3% reported owning 1 net, while 65.3% reported owning 2 or more.  
Average number of nets owned per household was 2.4 (SD=0.1) range lowest 0, highest 10.  The 
average nets owned per household increased compared to last year’s 1.9.  
 
Table 18 shows mosquito net usage.  
Over a third of the households reported that the women and children sleep under mosquito nets 
(36%; n=90). A further 51.2%; n=128 reported that everyone slept under the net the night before the 
survey. 

                                                            
12 There were a total of 2779 people living in the households interviewed for the household survey, and 314 households 
included in the household survey = average of 8.9 people per household.  84.3litres / 8.9 people = 9.5litres/p/d 
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Table 18: Mosquito net usage 
(*=7 households owned but did not use their mosquito net the night before the survey, 64 households did not 
own a net). 

Net use Number 
% of HHs 
surveyed 
(n=314) 

% of HH 
owning nets 

(n=250) 
No-one 71 (7)* 22.6 2.8 
Children alone 11 3.5 4.4 
Women alone 6 1.9 2.4 
Women and children 90 28.7 36 
Woman & Man 6 1.9 2.4 
Man alone 2 0.6 0.8 
Everyone 128 40.8 51.2 

Treatment practices: 
Figure 12: Household treatment practices for diarrhoea and respiratory infections 
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As illustrated in Figure 12, over a half of the mothers / caretakers said they would take their child to 
the clinic if s/he was ill with diarrhoea (59.2%; n=186) or respiratory infection (67.8%; n=213).This 
improved from last year’s 29.8% and 33.5% for diarrhoea and respiratory infection respectively.   
32.8% (n=103) of households said it takes them a full day to and from the clinic including waiting time, 
30.9% (n=97) said it takes them half a day and 17.5% (n=55) take between 2-4 hours.  A further 
17.2% (n=54) take between 1-2 hours and only 1.6% (n=5) take less than an hour. 
 
Knowledge of cause of Malaria: 
28.7% of households (n=90) knew that mosquitoes cause malaria. This reduced from last years 
34.9%.  Of the remainder, 65.9% (n=207) said they did not know what causes malaria, and 5.4% 
(n=17) gave other causes, including hunger, heat and dirty water. Of those who answered correctly 
that mosquito’s because malaria, more of the returnees 50% compared to 25.8% permanent 
residents knew the cause of malaria.   
   
Knowledge of cause of HIV/AIDS: 
67.8% (n=213) of households interviewed said that they did not know what caused HIV. This 
decreased from last years results of 84.9%. 32.5% (n=102) gave correct answers which is an 
improvement from last year’s 13.1%. One household gave an incorrect cause; HIV/AIDS is caused 
by mosquitoes. 
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Table 19: Knowledge of cause of HIV 

How does a person 
get HIV/AIDS? Number % of total HHs (n=314) 

1 correct cause 100 31.8 
2 correct cause 2 1.3 

TOTAL correct 102 32.5 
Incorrect cause 1 0.3 
Don’t know 213 67.8 

 
4.8.6 Maternal health 
 
Figure 13: Help during deliveries among women who gave birth in the 12 months prior to the survey 
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The survey found that 113 women had given birth in the last 12 months (36% of households had had 
a birth).  Figure 13 shows that only 10.6% of women (n=3) had delivered their baby with trained help 
increasing from last year’s 2.2%.  Almost a half of the women (n=54) had delivered at home with the 
help of a TBA. GOAL is in the process of training approximately 60 community TBAs which will help 
to increase the number of trained TBAs in the community. 40.7% (n=46) of the women gave birth 
with the help of a family member. One woman gave birth alone (i.e. she reported having no-one with 
her during the birth). 
 
A total of 15.9% (n=18) of women who had given birth in the last 12 months were found to have 
received 2 doses or more of tetanus toxoid vaccine. 3.5% (n=4) of these were confirmed with a 
card .14.1 %( n=16) had received only one dose of tetanus toxoid vaccine.  .   
 
A total of 44.3% (n=50) of mothers who gave birth in the last 12 months had received malaria 
prophylaxis during ante-natal visits, 25.7% (n=29) confirmed with a card, and 18.6% (n=21) from 
recall.  47.8% of women reported making 2 ante-natal visits or more increasing from last year’s 
17.2%. Most of the new mothers (75.2%; n=85) did not go to the clinic for a post natal check. 24.8% 
(n=28) of mothers did go for a post-natal check, mostly both for the mother and baby (16.8%; n=19).    
 
 

 
 
 
 
 

5. Limitations 
 The geographical area surveyed was restricted to accessible villages only. Some villages were 
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inaccessible due to insecurity and flooding.  
 
 Data collected regarding child feeding practices included all children surveyed under 5 years.  

This means that some of the data relies on the mothers recall, and may be subject to recall bias.  
 
 Approximately 15% of respondents were able to produce health cards with ages recorded on 

them.  Where health cards were not available ages were determined as accurately as possible 
using a local calendar.  However, there may be some degree of error in any analyses that include 
age as a variable. 

 
 Although respondents were informed that the survey was an information gathering exercise only, 

unrelated to any kind of distribution, it is possible that some respondents may have 
exaggerated/misrepresented their situation slightly in the hope of receiving some benefit. There is 
also a tendency of people to act differently from normal if they know they are being observed 
(Hawthorn effect). This would not have affected the anthropometric measurements. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6. Discussion 
The prevalence of acute malnutrition found along the Sobat Corridor this year was 29.1% increasing 
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from last years 20.8%.  This is high in reference to WHO classifications (see Table 3, p.16), and 
describes the situation as critical. Prevalence of SAM found was 4.3 also increasing from last year’s 
2.8%. This is also higher than the critical WHO classification of 1.5%, and the Sudan national 
average found on the Sudan Household and Health Survey (2006)13 of 3.4%. The elevated GAM 
and SAM levels are a major concern and require urgent intervention. According to South Sudan food 
security updates14 last year the area along the Sobat experienced above average rainfall causing 
localized early floods. This led to destruction of crops and affected basic livelihoods especially in the 
lowlands. This resulted in low production of food systems and food access which is likely to persist 
until the next crop harvest due between July and September this year. This survey was conducted at 
the onset of the hunger gap (see seasonal calendar, Appendix 1), suggesting that prevalence of 
malnutrition in the area will increase slightly over the next few months and that prevalence may well 
be marginally lower later in the year (CARE’s15 analysis showed that prevalence of malnutrition in 
Upper Nile was lowest during October, November and December for the years 1998 to 2006). Cattle 
rustling from the end of 2007 continuing into mid this year has caused continued insecurity resulting 
in limited movement which has further inhibited food access. The above vulnerabilities coupled with 
the continued poor health environment and unhealthy behaviours or caring practices which have not 
changed with time are the likely explanation for the very high levels of acute malnutrition this year.  
 
The survey found that younger children have a higher risk of malnutrition which is consistent to 
surveys in South Sudan (including GOAL’s in other locations) which have shown that children under 
2 years have a higher risk of being malnourished than children under 5 years.  This is probably as a 
result of poor feeding practices (low exclusive breastfeeding rates, poor complementary feeding 
practises, and giving the child less or nothing to eat during illness with diarrhoea) as well as health 
and hygiene when children are introduced to complementary foods for the first time, and start to 
move around their environment more independently, putting them at increased risk of infection.  
 
While the SHHS found that 18.5% of children less than 6 months were exclusively breastfed in 
Upper Nile State, the Sobat results continued to report very low rates (3.6%) of exclusive breast 
feeding. The timing of complementary feeding also needs improvement along the Sobat as 
approximately a quarter of the small children (25.5%, n=186) are only introduced to food after 9 
months of age and around two fifths (40.6%, n=296) are introduced to other food in addition to breast 
milk before the age of six months.  Introducing water early, combined with the practice of reducing or 
stopping meals when the child has diarrhoea results in a high risk that children are unable to meet 
their daily nutrient intake needs at a time when they are particularly nutritionally vulnerable (because 
of nutrient loss and mal absorption due to diarrhoea).  To address this, messages for complimentary 
feeding need to cover feeding practices during child illness, and importance and definition of 
exclusive breastfeeding.  Improving breastfeeding and complementary feeding practices is a 
well-documented method for reducing under-5 mortality16, and needs further attention in the area. 
 
Crude mortality rate found on this survey is marginally below the sphere emergency threshold for 
Sub Saharan Africa. The under five mortality rate was also below the sphere emergency threshold.  
Malaria and diarrhoea were reported as the main causes of 0-5 year’s mortality.  The other causes of 
0-5 deaths were a neonatal and a respiratory infection death. Most households still lack awareness 
in regard to the cause of malaria (88.5% of those who had malaria did not know what causes it) and 
how to protect themselves. There is need to tailor education messages to sensitise the correct use of 
mosquito nets as a prevention measure for malaria as a great proportion of the house holds owned 
mosquito nets. Analysis shows that almost a third of the households who had malaria did not seek 
any form of treatment. Feeding practices during child illness with diarrhoea needs attention as 
majority of mothers give their children less to eat or nothing at all when they have diarrhoea, a time 
when nutrient loss and mal absorption are high and further limiting nutrient availability is detrimental. 
Respiratory infection was the greatest cause of adult mortality. Causes of death are as reported by 
family members, therefore self-diagnosed. The top three morbidities along the Sobat are malaria, 
acute respiratory infection and diarrhoea respectively.  
 

                                                            
13 Sudan Household and Health Survey, preliminary results, GoNU and GoS, 2006, conducted across the whole of Sudan 
with support from Unicef, Arab League, WFP, UNFPA, WHO and USAID 
14 South Sudan food security update ; FEWS NET July 2007 - April 2008 
15 Technical paper on South Sudan Anthropometric Surveys 1998-2006 by CARE South Sudan-April 
16 G. Jones et al, 2003. How many child deaths can we prevent this year: Child survival 2.  The Lancet, vol 362 p65-71 
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Vaccination coverage of all antigens was found to be below 50%.  DPT3 continued to have the 
lowest coverage.  Improved efforts should be emphasised at the state and county levels. Both clinic 
and outreach campaigns should be carried out to increase the coverage.  
 
Most households were permanent residents with a total 20.4% either returnees or IDPs. These 
findings illustrate current population movements within the area as people return home from other 
areas within Sudan. There was an increase in IDPs this year compared to 2007 results which could 
have been attributed to the localised conflict in the area at the time of the survey. Analysis showed 
that returnees and IDPs are currently no more at risk of acute malnutrition than permanent residents.  
16.7% of the returnees had received a general ration in the 3 months prior to the survey. This 
indicates that the majority of returnees are probably spontaneous, returning without assistance from 
IOM (responsible agency for assisting IDP-returns), highlighting the vulnerability that these 
households may face over the coming months, especially in view of the excessive floods last year. 
The two main livelihoods for the surveyed households were agriculture and agro-pastrolism. Slightly 
more households were relying on small scale trading and paid employment this year most likely due 
to the reduced crop production last year. Livestock is owned by just over half of the households’ 
surveyed which compares well with the Upper Nile rate of 65%17.  Wild foods were reportedly eaten 
by 23.9% of households on the day prior to the survey.  In the Nile and Sobat rivers livelihood zone, 
wild foods are consumed by all households in all years.  This fact is not an indication of unusual 
stress, but the wild food ‘basket’ and its relative weight of the overall food consumed by a family can 
be. Fish and wild foods typically contribute approximately 55% of annual household needs to poorer 
households and about 30% to better off households.  This highlights the need for support to other 
food sources as well as agricultural sources (such as fishing, which is possible all year round in the 
rivers) in this flood-prone area.  In the short-term, there is need to identify opportunities that can 
address the current decline in food availability for some households (e.g. those who did not plant and 
do not own livestock, returnees, and those who may be affected by floods), such as the distribution 
of food for recovery by WFP. 
 
The proportion of households reporting the use of safe drinking water sources (in the areas surveyed, 
reported as only borehole) was very low since majority of the households fetch their water from the 
river.  Baliet village has a functional water treatment plant, however the plant has not been in use for 
the last one year due to lack of fuel to run it. Sustainable ways of ensuring safe water use for drinking 
and cooking should be a key focus in this area as diarrhoea was one of the major morbidities and the 
top ranking cause of death among the adults. Water accessibility in terms of distance to the water 
point and amount of water used per person per day show that majority of households have good 
access to water, both in terms of quantity used and time taken to fetch.  Although the average litres 
used/person/day (9.5 litres) is slightly below SPHERE Standards minimum guideline of 15 litres/ 
person/ day, it is common practice to bathe in the river, therefore amounts reported at the survey 
probably do not include water for washing for those members of the household able to reach the 
river.  
 
Household use of sanitary means of excreta disposal was very low as most households used 
undesignated areas for defecation.  Similarly hand washing practices need urgent attention as only 
8.6% of the households reported washing hands after defecation.  Most of the households however, 
reported washing hands at some point during the day so emphasis on when and how to wash hands 
should be the key focus. 
 
Maternal health services  improved greatly compared to last years results in terms of clinic assisted 
deliveries,  ANC attendance and PNC uptake, and TT coverage.  This is probably largely due to 
accessible clinics offering MCH services, highlighting the need for these services in the long term 
along the Sobat Corridor. GOAL is currently in the process of training more community TBAs to help 
increase the services to the wider community. 
 
Health knowledge was generally poor in the area.  Less than a third of households interviewed could 
say that mosquitoes cause malaria, and only 32.5% gave a correct answer for cause of HIV.  This 
illustrates the extra need for health promotion in the area, and the type of messages that need to be 
prioritised.   

                                                            
17 Annual Needs and Livelihood Assessment, South Sudan,  February 2008, WFP 
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7. Conclusion 
 

The prevalence of acute malnutrition is considered ‘critical’ with GAM at >=15% and SAM at >= 
1.5% and the presence of aggravating factors.  The overall survey result indicates there is a critical 
nutritional condition of the surveyed area (29.1% 95%CI: 16.0-22.3 and SAM at 4.3% 95%CI: 
2.7-5.8). The food security situation this year was compromised by the floods experienced last year 
which led to destruction of crops and affected basic livelihoods especially in the lowlands. This 
resulted in low production of food systems and food access which is likely to persist until the next 
crop harvest due between July and September this year. Cattle rustling from the end of 2007 
continuing into mid this year has caused continued insecurity resulting in limited movement which 
has further inhibited food access. 

Health wise vaccination coverage remained well below international standards indicating higher 
chances of children getting infectious diseases. There is no access to clean water and sanitation is 
practically non existent with very few latrines observed. Hygiene practices were also extremely poor 
and many children were suffering from diarrhoea and skin infections. These vulnerabilities coupled 
with the continued poor health environment and unhealthy behaviours or caring practices are the 
likely explanation for the high levels of malnutrition this year. 
 
To reduce malnutrition, morbidity and mortality along the Sobat corridor provision of comprehensive 
primary health care should be continued, taking into account population movements and increases. 
Prevention of malnutrition activities should be integrated in to the primary health care program. 
Public health, hygiene and nutrition promotion should be ensured to encourage positive practices. 
Vulnerable groups in the community should be targeted for general food rations and seed and tool 
distributions to help them become self reliant post cultivation period. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8. Recommendations 
 

 Continue with the provision of comprehensive primary health care along the Sobat Corridor, taking into 
account population movements and increases. An outpatient therapeutic programme (OTP) and 
stabilisation centre integrated into the PHC should be incorporated as early as possible to cater for 
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severely malnourished children. 
 
 Prevention of malnutrition activities should be integrated into primary health care, centring on public 

health nutrition education, growth monitoring, and cooking demonstrations with development of a 
locally acceptable high-energy complementary food. 

 
 Public health nutrition messages should be tailored to address key practices found at this survey such 

as education as to the importance of: exclusive breast feeding, timely complementary feeding, 
continuing to feed children during illness (especially when they have diarrhoea), and importance of 
waking children to eat at mealtimes or saving food for them. 

 
 To conduct qualitative research to assess the underlying causes of malnutrition in the area and develop 

a prioritized problem and solution tree. 
 
 All responsible bodies (MoH, GOAL, WHO, UNICEF) to strengthen immunisation campaigns along the 

Sobat to increase coverage in the area. 
 
 Continue the distribution of safe delivery packs through the clinics at ante-natal care, so that women 

have clean delivery equipment available at home. 
 
 
 Raise community awareness regarding sanitary means of excreta disposal through public health 

education, and investigate the possibility of construction of latrines at clinic sites, schools, and market 
places with appropriate community agreements for maintenance. 

 
 
 Public health messaging regarding the cause of malaria and mosquito nets needs improvement, to 

ensure that recipients know what they are for, who should sleep under them and why they are 
important.  

 
 Public health messaging on HIV/AIDS awareness should be strengthened 

 
 Identify options to improve both water quality and quantity (introduction of water chlorination, the 

possibility of distribution of cloth water filters, rainwater harvesting, and ways to support the water plant 
in Baliet) as a way to ensure safe drinking water and prevent diarrhoea along the Sobat Corridor. 

 
 GOAL to further promote safe water chain (safe source, transport and storage) and raise awareness on 

diarrhoea prevention methods (hand washing with soap at key times). 
 
 WFP to target returnees and IDPs for short term general food distribution or food for recovery to ease 

the probable stress on the host community. 
 
 UNHCR/FAO/OTHER NGOS to target returnees for distribution (seeds, tools, fishing gear, canoes ox 

ploughs) to facilitate cultivation/fishing to help towards their food security. 
 
 Continuation of annual surveillance of nutrition, mortality and other indicators along the Sobat Corridor. 

 
 
 
 
 
 
 
 

APPENDIX 1 
 
 

Sobat Corridor food availability and seasons 
 
 



Findings of a multi indicator nutrition, health, watsan and mortality survey; Sobat corridor; Upper Nile State; South Sudan. 
GOAL May 2008 

 34

 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

 Late dry Rains Flooding  Early dry 

          Hunger season        

Cattle to lowland dry season grazing Cattle to highland wet season grazing near homes 

Labour migration         Labour migration 

Canoe fishing possible throughout the year 

          Pool fishing       

            Wild foods most abundant 

Maize 
early 

planting 
    

Planting of 
sorghum, maize, 

pumpkin 
Tobacco 
planting            

Harvest of sorghum 
re-growth 

Maize 
early 

harvest 
          Harvest of sorghum, 

maize, pumpkin Tobacco harvest 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

APPENDIX 2 

Villages included in Sample frame with selected clusters 

 
Baliet County Village list 2008:  Sources WFP, UNICEF 
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  County Payam Village Total pop <5 pop (21%) Clusters 

1 Panyikang Nagdier Nagdier 3029 636 1,2,3,4 
        3029 636   

2 Baliet  Bionythiang Bionythiang 540 113   
3   Baliet Baliet 575 121 5 
4     Banglay 575 121 6 
5     Wunadol 575 121   
6     Dut 415 87 7 
7     Riangnom 575 121   
8     Wunrieng 575 121 8 
9     Wunading 280 59   

10     Nyongkuach 575 121 9 
11     Both 575 121 10 
12     Pachot 575 121   
13     Wunechol 415 87 11 
14     Bil 280 59   
15     Pachot 642 135 12 
16     Panteny 575 121 13 
17     Gokjak 575 121   
18     Kokpiot 575 121 14 

        8897 1868   
19   Adong Gael 415 87 15 
20     Adong 533 112   
21     Adong Manga 372 78 16 
22     Wunarial 434 91   
23     Wunbut 533 112 17 
24     Nyongjok 533 112   
25     Kanybag 533 112   
26     Tubu 533 112 18 
27     Wunkir 533 112 19 
28     Dukjur 533 112   
29     Pantem 533 112 20 
30     Tharariang 268 56   
31     Gabtany 533 112 21 

        6286 1320   
32   Abwong Abwong 407 85   
33     Wunbud 691 145 22 
34     Wungael 500 105 23 
35     Galaziak 407 85   
36     Wunarangdit 407 85 24 
37     Wunawol  407 85   
38     Apac 407 85 25 
39     Dualboi 407 85   
40     Wunnyok  407 85 26 

        4040 848   
41   Galachol Galachol 300 63   
42     Lony 607 127 27 
43     Dini 588 123   
44     Wunthou 539 113 28 
45     Bilayual 282 59 29 
46     Yakuach 282 59   
47     Cuei 588 123   
48     Malual  652 137 30 

        3838 806   
              

Village numbers estimated from the Payam and Boma totals 
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Appendix 3: Events Calendar Sobat 2008 
MONTHS SEASONS 2003 2004 2005 2006 2007 2008 

 52 40 28 16 4 
JANUARY 
Akonythi  
 

Harvest of Jak  
Low water levels in Sobat 
river  

MSF moved clinic from 
Magang to Abong 

 • Signing of peace (CPA) 
in Nairobi 

 •Idd Dehiya  

 51 39 27 15 3 
FEBRUARY 
Aduong  
 

Clearing gardens in 
preparation for cultivation 
(Dinka)  

     

 50 38 26 14 2 
MARCH 
Alekboor  
 

Increase in diarrhoeal 
diseases  

WFP had an airdrop of 
Sorghum. Most women 
participated  

Peace talk between Lou 
Nuer and Dinka at Magang 

 Fighting between SPLA and 
Lou militia in Yuai County  

Mass Measles Campaign in 
Sobat  
War between Abei and 
Awier  

 

49 37 25 13 1 
APRIL 
Akoldit  
 
 

Clearing of garden in 
preparation for cultivation 
(Nuer)  

• Naivasha peace agreement • Fighting stopped   War between Low and Jikany
School opens in Tubu  
 

  

60 48 36 24 12 
MAY 
Bildit  
 

Start of the rains  
 
SPLA day  

SPLA day  
SPLA flag raised in Abong  

Sudan army force evacuated 
from Balliet, Adong, 
Galashol to Malakal  

SPLA Day  
 

59 47 35 23 11
JUNE 
Bilthi 
 

Preparation for 
cultivation  

    
MSF closes clinic in Adong  
 
 

Goal South Sudan starts 
operations in Sobat Corridor 
 

 

58 46 34 22 10 
JULY 
Lal  
 

 
  30th;  John Garang killed 

SPLA flag raised in Adong  
Disarmament program in 
Sobat  
John Garang Day  

John Garang Day   

57 45 33 21 9 
AUGUST 
Hor  
 

Heavy rains  
 Fighting between Lou Nuer 

and Dinka over cattle  
 

 
  

56 44 32 20 8 
SEPTEMBER 
Kongak  
 

Harvest of maize  
MSF clinic opens in 
Magang  

     

55 43 31 19 7 
OCTOBER 
Nyieth  
 

Rains start to reduce  
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54 42 30 18 6 
NOVEMBER 
Kol  

Harvest of sorghum      Fighting between SPLA and 
SAF in Malakal  

Fighting between soldiers 
and police in Kor Fulus  

 

53 41 29 17 5 
DECEMBER 
Akonydit  

   • HIV/AIDS 
world day celebrations 

•Fighting in Malakal 
•Idd Ramadan 
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APPENDIX 4 

 

Sobat survey training pre and post test scores 

   PRE AND POST TEST FOR MICS TRAINING 
 Trainees Pre-test Post-test 

1 4.5 8.5 
2 6 9 
3 4.5 7 
4 5 10 
5 3.5 8.5 
6 5.5 8 
7 7 10 
8 4 9 
9 4 10 
10 2 8 
11 1 8.5 
12 7.5 12 
13 4 10.5 
14 4 8 
15 2 6.5 
16 5.5 8 
17 10.5 10.5 
18 _ 8 
19 _ 11 
20 7 12 
21 7 12 
22 5 9.5 
23 9 12 
24 6 12 

Total Scores 114.5 228.5 
Average 5.2 9.9 

Highest score 10.5 12 
Lowest  score 1 6.5 

Range 9.5 5.5 
 

NB: Participant 14 did not take part in data collection. 
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APPENDIX 5 
 

Questionnaires 
 
 

MICS - ANTHROPOMETRIC & HEALTH QUESTIONNAIRE 
 

  
(To be conducted in EVERY HH with children <5 - from the random starting point onwards)  

Date:----------------/----------------/2008   Team No:---------------------  Cluster No:-----------------------  Locality:------------------------------------------------- 
  

 
Child 
No. 

HH  
ref'    
No. 

Sex    
m = 
M       
f = F 

Age in 
month 

Weght in 
Kg 
+0.1kg 

Height in 
cm 
+0.1cm 

Oedema      
n = No         
y =Yes 

MUAC in  
mm 
000.0 

% 
W/H 

Currently in 
feeding 
program         
0 = No           
1 = SFP         
2 = OTP         
3 = SC 

Vit. A 
in last 
6 mths    
0 = No    
1 =Yes

Measles 
Vaccine         
0 = No            
1 =Yes with 
EPI card        
2 =Yes 
recall 

BCG 
scar***      
0 = No      
1 =Yes 

DPT3        
0 = No       
1 =Yes 
with EPI 
card           
2 =Yes 
recall  

OPV3 
(oral 
polio)         
0 = No       
1 =Yes 
with EPI 
card           
2 =Yes 
recall  

Illness 
in past 2 
weeks       
0 = No      
1 =Yes 

Type of Illness         
0 = No                      
1 = Malaria/fever      
2 = ARI                     
3 = Diarrhoea           
4 = Measles             
5 = Eye infections 
6 = Other (specify)

Treatment                
0 = None sought      
1 =Traditional 
medecine                 
2 = Buy drugs          
3 = PHCC/CU          
4 = Other (specify) 

1   
  

                              
2                                   
3                                   
4                                   
5                                   

 
          ***BCG 1= Yes, vaccinated and scare present, 2=Not immunized and no scare  
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MICS - CHILD FEEDING QUESTIONNAIRE 
 
  

(To be conducted in same HHs as Anthro and Health Q'aire)  

Date:----------------/----------------/2008    Team No:---------------------  Cluster No:-----------------------  Locality:-------------------------------------------------
   

 Child 
No. 

Has this child 
ever been 
breastfed?             
0 = No                    
1 = Yes 

How long after birth did 
you first put the child to 
the breast?                       
1 = Immediately in 1st 
hour            2 = In first 
day                                    3 
= After first day 

When did you start 
giving water to the 
child?                          
0 = Not yet                  
1 = within 1st month    
2 = within 2nd month   
3 = within 3rd month   
4 = within 4th month   
5 = within 5th month   
6 = at 6 months or 
later 

When did you start giving food to 
the child?                                        
0 = Not yet                                      
1 = within 1st month                      
2 = within 2nd month                      
3 = within 3rd month                       
4 = within 4th month                       
5 = within 5th month                       
6 = in 6th or 7th month                   
7 = in 8th or 9th month                   
8 = in 10th or 11th month               
9 = during 12th - 18th month          
10 = later than 18th month             

What different types of food were 
given when you first started to give 
food?                                                 
1 =cereal porridge alone                   
2 = porridge with sauce                     
3 = animal milk                                  
4 = powdered milk                             
5 = biscuits                                        
6 = fruit or juice                                 
7 = vegetables                                   
8 = eggs                                           
9 = meat or fish                                 
10 = other (specify)                         

When the child has 
diarrhoea, do you 
feed him                       
0 = Nothing at all          
1 = Less than usual 
or fluids only                 
2 = Same as usual       
3 = More than usual     
4 = Never had 
diarrhoea 

How many 
times did the 
child eat 
yesterday (put 
number) 

If child is sleeping 
when you have 
dinner, do you leave 
them to sleep or 
wake them up?           
0 = Always leave to 
sleep                            
1 = Always wake up     
2 = Sometimes wake 
them sometimes 
leave them 

1                 

2                 

3                 

4                 

5                 
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MICS - HOUSEHOLD QUESTIONNAIRE – page 1  
(to be conducted in same HHs as Anthro' & Health info' and Child feeding info') 

Date:------------------/------------------/2008    Team No:------------------------  Cluster No:--------------------------  Locality:-------------------------------------------------------   
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

HH 
ref' 
NO: 

HH 
size       
(No. of 
people 
living 
in HH) 

Origin of HH:                 
----------                          
1 = Permanent 
residents,                       
2 =Returnees 
(returned within the 
last 12mths0                  
3 = Nomads                   
4 = IDPs (in last 12 
mths)                             
5 = IDPs (1-5yrs)           
6 = IDPs (5yrs +)           
7 = Refugees (in last 
12mths)                         
8 = Refugees (1-5yrs)   
9 = Refugees (5yrs +) 

Is the 
head of 
this HH 
male or 
female?     
---------       
m = 
Male          
f = 
Female 

What is the main 
livelihood of this 
household?            
-----------                 
0 = No income       
1 =Agriculture        
2 = 
Agro-pastoralism   
3 = Pastoralism     
4 = Paid 
employment           
5 = Small scale  
trading                   
6 = Sale of 
personal assets     
7 = Other 
(specify) 

What is the 
household's 
current 
main food 
source? 
(enter two 
most 
important)      
------------        
1 = Private 
production     
2 = Bought 
in market       
3 = Food 
aid                
4 = Wild 
food               
5 = Gift          
6 = other 
(specify)        

Does the HH 
currently have: 
(include more 
than one if 
necessary)         
---------                
0 = No 
Animals              
1 = 
Cows/Oxen        
2 = Donkeys       
3 = 
Goats/Sheep      
4 = Poultry        
5 = Others 
(specify)      

Did this 
household 
plant any 
food crops 
in the last 
planting 
season?       
- --- 0 = no    
1 = yes 

How many 
times has 
this 
household 
received a 
general 
ration in 
the last 3 
months?       
---------          
0 = none       
1 = once       
2 = twice      
3 = 3 times   

Yesterday did 
your familly 
eat? (include 
more than one 
if necessary)       
----------               
1 = Cereals/        
Tubers                
2 = Meat/Fish     
3 = Milk 
Products             
4 = Veg's/Fruit   
5  = 
Pulses/Nuts     
6  =Wild food 
(specify)             
8=Others 
(specify)            

What is the 
household's 
main 
drinking 
water 
source?            
a. dry season   
b. rainy 
season             
----------             
1=Borehole      
2= Protected 
well                  
3=Unproctect 
well                  
4=Swamp        
5= Pond           
6= River           
7= Rain 
water                
8=other 
(specify)       

How long 
does it 
take to 
collect HH 
water 
(including 
travel to 
and from 
and 
waiting)?      
--------------    
1 = <30 
mins             
2 = <1hr       
3 = < 2hrs     
4 = < 4hrs     
5 = >4hrs 

How many 
litres 
(jerrycans) 
of water did 
the HH use 
yesterday 
in total 
(excluding 
water for 
clothes 
washing)? 
(define 
how many 
litres in a 
jerrycan if 
the popn all 
use the 
same) 

Where does the 
household 
usually use the 
toilet (include 
more than one if 
necessary)?          
---------                   
1 = Latrine             
2 = Hole                
3 = Designated 
open area             
4 = 
Undesignated 
open area             
5 = Other 
(specify) 

When do the 
family usually 
wash their 
hands during 
the day: 
(more than 
one if 
appropriate - 
do not promt)    
---------               
0 = Never         
1 = After 
defecating         
2 = Before 
cooking / 
eating                
3 = After 
eating                
4 = other 
(specify)            

          
1st 2nd          a b       

  

          
1st 2nd         a b       

  

          
1st 2nd         a b       

  

          
1st 2nd         a b       

  

          
1st 2nd         a b       
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MICS - HOUSEHOLD QUESTIONNAIRE - page 2  

 

  
Team No:………...…….   Date:..…..../..…….…/…...….     Cluster N0:………….....…….  Area:…………...….…..………..……...  Village:…….…………….…..……………..    

 15 16 17 18      19  20 21 22 23 24 

18a 18b 18c 18d 18e 19a HH 
ref' 
NO: 

What 
does the 
HH use 
to wash 
hands?      
---------       
0 = 
Nothing     
1 = water 
only           
2 = water 
+ soap       
3 = water 
+ ash         
4 = other 
(specify) 

How long 
does it 
usually 
take for a 
health visit 
at the 
nearest 
local clinic 
or centre 
(including 
travel to, 
from and 
waiting)?      
-----------       
1 = less 
than 1 hr      
2 = 1-2hrs    
3 = 2-4hrs    
4 = half a 
day              
5 = a full 
day 

If you had to 
pay money 
to use the 
clinic would 
it stop you 
from going?   
----------          
0 = No            
1 = Always     
2 = 
Sometimes 
when I do 
not have 
money 

Did any 
women in 
this 
household 
give birth 
in the last 
12 
months?       
----------        
0 = No - 
(skip to 
Q.18)           
1= Yes 

Who 
helped 
with the 
birth? 
(Only 
one 
answer)     
-----------     
1 = 
Family 
member     
2 =  TBA 
at home     
3 = 
Midwife 
at home 
(with 
formal 
training)     
4 = clinic 
/ hospital 
staff          
5 = Other   
(specify) 

How 
many 
ANC 
visits 
did she 
make?    
-------       
0 = 
none       
1 = 1       
2 = 2       
3 = 3       
4 = 4       
5=  >5 

Did she 
get 
injections 
of tetanus 
toxoid at 
the clinic?   
--------          
0 = No         
1 = Yes 1 
dose with 
card            
2 = Yes 2 
doses 
with card     
3 =  No 
card but 
reported 
Yes    

Did she get 
malaria 
prophylaxis 
(IPT) to 
swallow at 
the clinic?      
--------             
0 = No           
1 = Yes 
with card        
2 = No card 
but 
reported 
Yes        

Did the 
baby and 
mother  
have a 
PNC 
check 
up?            
--------        
0 = 
Neither      
1=Yes 
Both          
2 = Only 
mother 
checked    
3 = Only 
baby 
checked    
4 = Don’t 
know 

How 
many 
mosquito 
nets does 
the HH 
have?         
--------         
0 = none     
1 = 1           
2 = 2           
3 = 3          
4 = 4           
5 = 5       
6= >6          

Who slept 
under the 
net last 
night?          
-------            
0 = 
No-one        
1 
=Children     
2 = 
Women        
3 = 
Women + 
children        
4 = 
Woman + 
Men             
5 = Men       
6 = 
Everyone 

What would 
you do if 
your child 
had 
diarrhoea? 
(include 
more than 
one if nec' 
no 
prompting)     
---------             
0 = Don't 
know               
1 = 
Traditional 
medecine        
2 = Give 
fluids               
3= Take to 
clinic                
4 = Buy 
medicines       
5 = Do 
nothing            
6 = Other 
(specify) 

What would 
you do if 
your child 
had a cough 
with difficult 
& noisy fast 
breathing? 
(one answer 
only no 
prompting)     
--------             
0 = Don't 
know               
1 = 
Traditional 
medecine        
2 = Take to 
clinic                
3 = Do 
nothing            
5 = Other 
(specify). 

How do you 
get Malaria? 
(One 
answer 
only, no 
prompting)   
---------             
0 = Don't 
know               
1 = 
Mosquitoes / 
Flies                
2 = Dirty 
water               
3 = Eating 
bad food         
4 = Heat          
5=  Hunger  
6=Other 
(specify) 

How does 
a person 
get 
HIV/AIDS?  
(no 
promptin
g)                
----------        
0 = Don't 
know            
1 = 
Mosquitoe
s                   
2 = Dirty 
water            
3 = 
Unprotect
ed sex          
4 = 
Sharing 
latrine 
facilities        
5 =Other 
(specify)  

How can you 
protect yourse
from getting 
HIV/AIDS? (n
prompting)   
----------          
0 = Don't know
1 = Be faithfu
2 = Use a 
condom         
3 = sharing 
Sharps          
4 = Others 
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MICS - MORTALITY QUESTIONNAIRE 
 
  

(To be conducted in EVERY HH from the random starting point)  
Team No:……….   Date:..…../..……/…….     Cluster N0:………….  Area:……………..……...  Village:……………………….. 
 1 2 3 4 5 6 7 8 9  10 11 

Joined HH Left HH 

HH 
ref' 
No. 

TOTAL 
people 
in the 
HH 

Of the 
total, how 
many are 
children  
<5 years 

TOTAL 
people 
who 
have 
joined 
HH in 
last 
3mths 

Of the 
total, 
how 
many 
are 
<5s  

TOTAL 
people 
who 
have left 
HH in 
last 
3mths 

Of the 
total, 
how 
many 
are 
<5s 

No. of 
births in 

last 3 
months

TOTAL 
No. of 

deaths in 
the 

family in 
last 3 
mths 

Of these 
deaths 

how many 
were 

children <5 
who died 
in the last 
3 months   

Cause of 
death of 
family 

members >5 
years old in 
the last 3 
months 

Cause of death 
of children <5 

years old in the 
last 3 months 

(check if 
neonate) 

1                        
2                        
3                        
Note: If there is more than 1 death, please list the cause of each death      
             
1 = Malaria/Fever,   2 = ARI,   3 = Diarrhoea,   4 = Measles,   5 = Malnutrition,   6 = Childbirth,   7 = Violence-related,   8 = Accident,  
 9 = Other (specify),   10 = Unknown,   11 = Died within the first month of life (neonate)   
             
             
             
clinic signs of diseases           
             
1 = Malaria/Fever (Elevated body temperature and chills).      
             
2 = ARI ( Fever with difficulty breathing (Cough/wheezing).      
             
3 = Diarrhoea( Any episode of more than three liquid stools perday,without blood).   
             
4 =Measles ( Persistant fever with rash and can have red eyes).     
             
5 = Malnutrition (Bilateral oedema and/or Wasting).       
             
6 = Childbirth (Death during or immediately after delivery)      
             
7 = Violence related ( e.g. Child dead during the conflits between 2 tribes, or during rebels attacks). 
             
8 = Accident (e.g. Child dead from a car accident, sinking boat, motorbike accident etc.).   
             
9 = Others ( Include included cough, abdominal distension , vomiting, flu, mumps, itchy, dental,  
                           convulsions, skin infection and ear infections).    
             
10 = Unknown ( Abrupt death without guess the main cause)      
             
11 = Died in first month of life - neonatal        
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Map of the Sobat Corridor 
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Malnutrition by cluster 

Cluster Severe  Moderate Global 

  n % n % n % 

Total nb 
children 

in cluster

1 Nagdier 0 0.0 7 1.0 7 1.0 25

2 Nagdier 0 0.0 7 1.0 7 1.0 25

3 Nagdier 1 0.1 9 1.2 10 1.4 24

4 Nagdier 0 0.0 15 2.1 15 2.1 25

5 Baliet 3 0.4 7 1.0 10 1.4 24

6 Banglay 1 0.1 11 1.5 12 1.6 25

7 Dut 2 0.3 9 1.2 11 1.5 25

8 Wunrieng 0 0.0 4 0.5 4 0.5 24

9 Nyonkuac 0 0.0 6 0.8 6 0.8 25

10 Both 2 0.3 4 0.5 6 0.8 24

11 Wunechol 1 0.1 7 1.0 8 1.1 25

12 Pachot 1 0.1 4 0.5 5 0.7 22

13 Panteny 0 0.0 9 1.2 9 1.2 24

14 Kokpiot 2 0.3 3 0.4 5 0.7 24

15 Gael 3 0.4 8 1.1 11 1.5 24

16 Adong Manga 0 0.0 4 0.5 4 0.5 23

17 Wunbut 2 0.3 6 0.8 8 1.1 25

18 Tubu 2 0.3 3 0.4 5 0.7 24

19 Wunkir 1 0.1 3 0.4 4 0.5 24

20 Pantem 0 0.0 5 0.7 5 0.7 24

21 Gabtany 0 0.0 5 0.7 5 0.7 24

22 Wunbud 1 0.1 6 0.8 7 1.0 25

23 Wungael 2 0.3 11 1.5 13 1.8 25

24 Wunarangdit 2 0.3 4 0.5 6 0.8 25

25 Apac 0 0.0 2 0.3 2 0.3 24

26 Wunyok 0 0.0 2 0.3 2 0.3 24

27 Lony 0 0.0 2 0.3 2 0.3 24

28 Wunthou 3 0.4 6 0.8 9 1.2 24

29 Bilayual 1 0.1 4 0.5 5 0.7 25

30 Malual 1 0.1 8 1.1 9 1.2 24

TOTAL 31 4.3 181 24.8 212 29.1 729 
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Anthropometric indices compared to WH0 2005 Growth Standards 

 
Table 9.1: Prevalence of acute malnutrition based on weight for height z-scores, and by sex 

 All 
n = 729 

Boys 
n = 368 

Girls 
n = 361 

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

(207) 28.4 %
(23.9 - 32.9 
95% C.I.) 

(100) 27.2 %
(22.5 - 31.9 
95% C.I.) 

(107) 29.6 %
(23.4 - 35.9 
95% C.I.) 

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

(152) 20.9 %
(17.6 - 24.1 
95% C.I.) 

(74) 20.1 % 
(15.8 - 24.4 
95% C.I.) 

(78) 21.6 % 
(16.6 - 26.6 
95% C.I.) 

Prevalence of severe malnutrition  
(<-3 z-score and/or oedema)  

(55) 7.5 % 
(5.2 - 9.9 95% 

C.I.) 

(26) 7.1 % 
(4.7 - 9.5 95% 

C.I.) 

(29) 8.0 % 
(4.7 - 11.4 
95% C.I.) 

 
 
Figure 8.1:  Frequency distribution of weight for height z-scores for children 6-59 months (red = sex 
combined, Sobat). 

 
Mean weight for height z-score was found to be -1.45. 
 
Table 8.2: Prevalence of acute malnutrition by age based on weight-for-height z-scores and/or 
oedema 
  Severe wa sting

(<-3 z-score) 
Moderate 
wasting  

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

Normal 
(> = -2 z score) 

Oedema 

Age 
(mths) 

Total 
no. 

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

6-17 163 20  12.3 45  27.6 98  60.1 0   0.0
18-29 173 14   8.1 26  15.0 133  76.9 0   0.0
30-41 169 6   3.6 23  13.6 140  82.8 0   0.0
42-53 154 12   7.8 38  24.7 104  67.5 0   0.0
54-59 70 3   4.3 20  28.6 47  67.1 0   0.0
Total 729 55   7.5 152  20.9 522  71.6 0   0.0
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Table 8.3: Prevalence of acute malnutrition based on the percentage of the median  
 n = 729 
Prevalence of global acute malnutrition  
(<80% and/or oedema) 

(81) 11.1 % 
(8.9 - 13.3 95% 

C.I.) 
Prevalence of moderate acute malnutrition  
(<80% and  >= 70%, no oedema) 

(79) 10.8 % 
(8.6 - 13.1 95% 

C.I.) 
Prevalence of severe acute malnutrition  
(<70%  and/or oedema)  

(2) 0.3 % 
(-0.1 - 0.6 95% 

C.I.) 
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Prevalence of malnutrition found on previous GOAL/Partner surveys in the region 
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