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.I. EXECUTIVE SUMMARY 

Introduction 
 
Tonj North County situated in Warrap state borders Tonj South to the South, Tonj East to the East, Gogrial 
East County to the North and Wau County to the West. It is composed of 37 bomas and 10 payams namely; 
Alabek, Aliek, Pagol, Man Alor, Awul, Warrap, Kiirik, Akop, Rualbet and Marial Lou. The total population was 
estimated at 540,000.1  
 
The county is endowed with rich black cotton soil, sandy soil patches and a flat low lying terrain. “Sudan” 
grass, palm trees, Acacia senegalis among various other thorny tree species were the predominant 
vegetative cover. River Pagol is an important source of livelihood to communities living around its course. 
 
The nutrition survey was undertaken in five of the ten payams of Tonj North County known as Kwanythii 
(Warrap, Awul, Man Alor, Pagol and Kiirik). The accessible population was estimated at 77,690.  
 
FEWSNET August 2007 reported slightly below to near normal rains in Western Flood Plains and Ironstone 
Plateau livelihood zones. Cumulative rainfall from June 1 to August 10 this year was similar to or greater 
than rainfall in the same period of 2006. Tonj North County did not experience severe floods and crop losses 
that were reported in counties like Gogrial and Aweil West. 
 
Past nutrition surveys undertaken in Tonj County indicated above emergency GAM rates during the dry 
hunger gap season as shown in figure 1 below. The high rates were associated to food insecurity, insufficient 
health service coverage as well as inadequate water, hygiene and sanitation practices. 
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Figure 1: Malnutrition trends in Tonj North County (April 2003- February 2006). 
 
Past malnutrition trends, expected population returns and the need to monitor various program interventions 
in the area necessitated ACF-USA and World Vision International (WVI) to undertake a nutrition survey in the 
area with the following specific objectives. 
• To evaluate the nutritional status of children aged between 6 to 59 months. 
• To estimate the measles immunization coverage of children aged 9 to 59 months. 
• To estimate the crude mortality rate through a retrospective survey. 
• To determine immediate, underlying and basic factors influencing the nutrition situation of the 

community. 

                                                 
1 Source: SSRRC Tonj County Office, November 2007 
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Methodology  
 
SMART2 

methodology which ensures accuracy was used in undertaking both the anthropometric and 
retrospective mortality survey. The previous surveys applied 30 by 30 cluster methodologies. 
 
Various reliable resources were used to extrapolate the population figures of the area. These included the 
local authority, community surveyors, a map of the area and implementing agencies on ground. The 
accessible population (accessibility determined by security, distance as well as mine risks) was estimated at 
77,690. 
 
Planning was done based on findings of previous nutrition surveys done in the area and its environs. The 
target population (15,538), malnutrition prevalence (23.0%), precision (4.5%) and design effect (2) were 
keyed into ENA for SMART October 2007 planning template for anthropometric survey sample size 
calculation. The sample size (658) was then increased by 10%3 and divided by 204 

to obtain the number of 
clusters required. A total of 37 clusters were obtained and randomly assigned for assessment.  
 
Similarly, past mortality survey results were considered in the mortality survey planning. Thus the accessible 
population (77,690), CMR5 prevalence (1.0), precision (0.4), recall period (90 days) and design effect (2) 
were inputted into ENA for SMART October 2007 version for sample size calculation. The result (5114) was 
then divided by the total number of clusters (37) to give 139 people present now per cluster.  
 
The EPI method was stringently followed in the random selection of households during data collection. At 
first the centre of the clustered sub village was identified and thereafter a pen was spun to randomly 
determine a starting direction so as to eliminate bias towards the centre. The survey team then moved along 
the pointed direction to the periphery of the village where the pen was re-spun to point into the body of the 
village. The survey team walked along this second line while counting houses on the way. A starting point 
was determined using simple balloting to select the first house among the counted houses. The next 
households were determined through proximity or to the right depending on household distribution in the 
given villages. Once a household was identified, both anthropometric and mortality questionnaires were 
administered. 20 children aged 6-59 months and 139 persons present now were targeted per cluster for the 
anthropometric and mortality surveys respectively.  
 
Additional data was gathered to complement the anthropometric and mortality information through 
observation, interviews using structured qualitative questionnaire and meetings with community key resource 
persons. The qualitative questionnaire was systematically administered in every fifth household in a sum of 5 
households in 7 selected clusters. These data focused on food security; availability, proximity and utility of 
health facilities, Maternal and Child Health (MCH) as well as Water, Sanitation and Hygiene (WASH). 
 
Summary of findings 
 
The major residents of Tonj North payams are Dinka whose main source of livelihood was agro-pastoralism. 
The main clans in the 5 payams surveyed were as follows: Man Alor payam- Pariath, Alokyou and Paley 
clans; Warrap payam- Payii and Paleu clans; Kirrik payams- Pajiek, Padiangbor, Paguar clans; Awul 
payams- Paguch, Padingbor and Paguar clans and Pagol payams- Padhieu and Pariath clans. Other 
communities that coexist with the Dinka are Jurchuol, Fur and Shilluk. Despite mild tensions due to mixed 
reasons, the security situation of the area was calm in the course of the survey period. 
During the survey period, the food security situation of the community was sound. Most households reported 
to have adequate food supplies as the survey was conducted towards the end of the harvesting season. The 
main crops grown were cereals such as sorghum, millet, pulses and wild vegetables. Cultivation, livestock 
and fishing especially among the riverine communities were the predominant food sources at the time. 
However, harvests were reported to be low by majority of the households and would last for a short period. 

                                                 
2 Standardized Monitoring & Assessment of Relief & Transitions 
3 To cater for any unforeseen contingencies 
4 For ACF-USA: The number of children that can be measured accurately per day/ team.  
5 Crude Mortality Rate 
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This was mainly ascribed to lack of adequate rain, low crop acreage and diseases. Livestock such as cattle, 
goats, sheep and chicken were owned by most households. 
 
No general food distributions had been undertaken in the area by WFP in the course of the year. However, 
through WVI, WFP provides food through strategies that promote recovery and productivity such as Food for 
Agriculture (FFA), Food for Recovery (FFR) and Food for Education (FFE). 
 
Health services in the area were proffered by World Vision International and Islamic Relief World Wide. 
Services proffered ranged from preventive/promotive such as EPI to curative services.  A total of 11 PHCUs 
were operational in the five payams covered in the survey. They were situated in Lurcuuk, Paraksika, 
Madhiat, Pabukchak, Panko, Apolang, Awul, Pagol, Pagakdit, Manlor and Akurbiok bomas. 1 PHCC located 
in Warrap center was being operated by IRW. MSF-CH was running Marial Lou referral hospital. The health 
seeking behavior of the community was of concern as many people sought professional medical attention 
late.  
 
The main causes of morbidity in the area as reported by WVI in the months of October and November 2007 
were malaria (965), Watery diarrhea (924) and Respiratory Tract Infections (1072). Other morbidity cases 
were intestinal worms, skin and eye infections. Cholera and eye infection outbreaks were reported in the 
region in March and November 2007 respectively.   Additionally, WVI nutrition feeding records indicated that 
25 and 13 eligible children had been admitted in the SFC and OTP centers respectively since the 
implementation of the program from November to December 9th 2007. 
 
Water and sanitation situation in the area was wanting. Most of the households lacked safe human disposal 
mechanisms and hence indiscriminate defecation was a common phenomenon. Boreholes and unprotected 
wells were the main water sources with very little measures taken to minimize contamination between the 
source and point of consumption.  
 
Most of the children were fed twice or thrice a day on foods such as milk, sorghum, groundnuts and pumpkin 
leaves. In most homes children above 2 years were taken to the camps in the morning and returned in the 
evening. At the cattle camps, food was prepared by the middle aged girls. Women were observed to be 
engaged in their daily household chores of preparing food, grinding sorghum, caring the children and 
collecting grass to thatch the houses. 
 
A number of agencies undertaking various activities in the area are outlined below: 
 

- World Vision International: The agency runs the following programs in Awul, Warrap, Pagol, Kiirik and 
Manlor payams of Tonj North County: The Tonj North Humanitarian Response Initiative that had four main 
sectors namely Health, Water and Sanitation, Emergency Relief and Protection; Integrated Emergency 
Nutrition Program and Food Aid.  

- Islamic Relief Worldwide: program areas were health, water and sanitation and protection of human 
rights.  

- Carter centre: The agency, whose objective is to eradicate guinea worm in South Sudan by 2009, 
operates a community based guinea worm eradication program in Kuanythii payams. Its main activities 
include; case finding, case management and health education.  

- Catholic Diocese of Rumbek (DOR): The faith based organization focused on evangelical activities and 
educational support of Warrap Comboni Primary School.  

 
The nutrition survey results in table 1 fall below emergency level. These could be attributed to the availability 
and access to food. Nevertheless, monitoring of the nutrition situation between February and May (months in 
which malnutrition rises above emergency levels as indicated by previous surveys) is vital in order to detect 
changes in nutrition situation and respond in good time. 
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Nutrition and Mortality Survey Results 
 
756 children were assessed during the anthropometric survey, but only 745 were included in the final 
analysis due to errors in 11 records. 
 
Table 1: Nutrition and mortality survey results 

INDEX INDICATOR RESULTS6 
Global Acute Malnutrition 
W/H< -2 z and/or oedema 

6.2%  
(4.3% - 8.1%) 

Z- scores 
Severe Acute Malnutrition 
W/H < -3 z and/or oedema 

0.7%  
(0.0% - 1.3%) 

Global Acute Malnutrition 
W/H < 80% and/or oedema 

3.0% 
(1.5 - 4.4%) 

NCHS(1977) 

% Median 
Severe Acute Malnutrition 
W/H < 70% and/or oedema 

0.3 % 
(0.0% - 0.8%) 

Global Acute Malnutrition 
W/H< -2 z and/or oedema 

6.2 %  
(4.4% - 7.9%) Z-scores 

Severe Acute Malnutrition 
W/H < -3 z and/or oedema 

0.8 %  
(0.0% - 1.6%) 

Global Acute Malnutrition 
W/H < 80% and/or oedema 

1.9 % 
(0.5% - 3.2%) 

WHO(2005) 

% Median 
Severe Acute Malnutrition 
W/H < 70% and/or oedema 

0.3 % 
(0.0% - 0.8%) 

Global Acute Malnutrition according to MUAC (<120 mm) 1.5% 
Severe Acute Malnutrition according to MUAC (<110 mm) 0.1% 
Total crude retrospective mortality (last 3 months) /10,000/day 
Under five crude retrospective mortality /10,000/day 

0.17 (0.06 - 0.28) 
0.23 (0.00 - 0.53) 

Measles immunization coverage 
[N= 690 children>= 9months old]  

By card 
According to caretaker7 

Not immunized 

10.0% 
52.5% 
37.5% 

 
Discussion 
 
A number of surveys have been undertaken in Tonj County in the past. Even though current survey findings 
are not directly comparable to the previous ones due to variation in methodologies employed; the results are 
similar. The unveiled GAM and SAM rates of 6.2% (4.3%-8.1%) and 0.7% (0.0%-1.3%) respectively are 
below the emergency thresholds of 15% and 4% accordingly. However the nutrition situation could 
deteriorate during the hunger gap period as indicated by previous surveys. The current nutrition situation is 
attributed to the following factors:  
 
Shortcomings in health care practices 
Malaria, diarrhea and respiratory tract disease incidences predisposed the population to malnutrition as 
illustrated in the UNICEF conceptual framework of malnutrition. This was aggravated by the fact that medical 
care was sought late due to the strong belief in traditional healers. Other factors prohibiting prompt health 
care seeking behavior include lack of drugs in some units, long distances to health facilities, lack of adequate 
qualified medical personnel and unavailability of certain services such as quality reproductive health care. 
The provision of primary health care services by WVI and IRW has generally contributed in the improvement 
of the overall health situation. 
 

                                                 
6 Results in bracket are at 95% confidence intervals. 
7 When no EPI card was available for the child at the household, measles vaccination information was collected 
according to the caretaker 
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Food insecurity: The availability of food during the survey period contributed positively in lowering the 
malnutrition rates. However food stocks were expected to diminish in the hunger gap period. This was mainly 
attributed to poor harvests though better than previous year and little acreage under cultivation. Large 
household sizes as well as expected population returns further places the situation at risk.   
 
Water and sanitation:  Unsafe water from unprotected wells was used by some households. Very little was 
done to safeguard the safety and quality of water at household level. Similarly, open defecation was 
common. Human waste was disposed off in the bushes with children feacal matter thrown in the bushes or 
buried in the yards. Most households lacked access to latrines. The aforementioned factors predisposed the 
community to infections thence the high diarrhea incidences.  
 
Maternal and child health care practices:  No specialized care and treatment was accorded to the 
pregnant and lactating mothers to meet their increased nutritional demands. Further, lack of quality 
reproductive health care services in the area hindered timely interventions in times of emergency. Some 
households managed to feed children three times or more in a day due to availability of food during the 
survey period. Failure to breast feed on demand and late weaning are still of concern. 
 
Recommendations 
 
Food Security:  
• To constantly monitor the food security situation of the area so as to timely detect and curb the 

anticipated deficits in the hunger gap period. Strategies that can increase acreage and promote 
productivity need to be explored. 

• To initiate micro credits schemes and empower the community on income generating activities. This 
strategy has the capacity to increase purchasing power and access to food and non food items. 

 
Health and nutrition  
• To carry on with targeted feeding programs for the management of both severely and moderately 

malnourished children, monitor the situation in the hunger gap period and redefine the intervention 
strategy accordingly. 

• To increase coverage of the health care services with special focus on MCH, reproductive health 
services, EPI, timely health seeking and reduction of over utilization of some health facilities.  

• To further capacity build the community health workers to bridge the gap of inadequate qualified health 
personnel. 

 
Water, Sanitation and hygiene 
• To undertake health education on vital issues such as safe water use, latrine construction, vector borne 

disease prevention as well as appropriate waste disposal. 
 
Maternal and Child care 
• To sensitize mothers and care takers on the importance of immunization and maintenance of records 

(Road to Health Cards), good breastfeeding practices, weaning, care of pregnant and lactating mothers.  
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.II. INTRODUCTION 

Tonj North County situated in Warrap state borders Tonj South to the South, Tonj East to the East, Gogrial 
East County to the North and Wau County to the West.  It is composed of 37 bomas and 10 payams namely; 
Alabek, Aliek, Pagol, Man Alor, Awul, Warrap, Kiirik, Akop, Rualbet and Marial Lou whose total populace was 
estimated at 540,000.8  
 
The county is endowed with rich black cotton soil, 
sandy soil patches with flat low lying terrain. “Sudan” 
grass, palm trees, Acacia senegalis among various 
other thorny tree species were the predominant 
vegetative cover. The dense vegetation in the area 
encourages habitation of tsetse flies.  
 
River Pagol acts as an important source of livelihood 
to the communities living along its course.   
 
The nutrition survey was undertaken in five of the 
ten payams of Tonj North County known as 
Kwanythii9 (see map on the right) whose 
accessible population was estimated at 77,690.  
 
FEWSNET August 2007 reported slightly below to 
near normal rains in Western Flood Plains and 
Ironstone Plateau livelihood zones. Cumulative 
rainfall from June 1 to August 10 this year was 
similar to or greater than rainfall in the same period 
of 2006. Tonj North County did not experience 
severe floods and crop losses that were reported in 
counties like Gogrial and Aweil West. 
 
Past nutrition surveys undertaken in Tonj County 
indicated sharp variations in malnutrition trends as shown in the table 2 below. Most of the malnutrition rates 
were associated to food insecurity, poor health service coverage as well as poor water, hygiene and 
sanitation practices. 
Table 2: Findings of previous nutrition surveys in Tonj County expressed in Z-scores at 95% C.I 

Indicator April 2003 Dec-2003 May 2004 March 2005 Nov-2004 February 
2006 

Global Acute 
Malnutrition 

22.9%  
(19.2 - 27.0) 

9.0%  
(6.3 - 11.6) 

21.5% 
(19.0 –24.4) 

20.9% 
(19.7 - 22.0) 

10.6% 
(7.8 - 13.7) 

20.0% 
(17.7 -22.5) 

Severe Acute 
Malnutrition 

3.8% 
(2.3 - 6.1) 

0.4% 
(0.1 - 1.7) 

2.4% 
(1.5 - 3.7) 

2.8% 
(1.3 - 4.3) 

1.2% 
(0.3 - 2.9) 

4.3% 
(3.2 - 5.7) 

 
The past malnutrition trends, expected population returns and the need to monitor various program 
interventions in the area necessitated ACF-USA and World Vision International (WVI) to undertake a nutrition 
survey in the area.The survey was undertaken between 15th November and 6th December 2007. 

                                                 
8 Source: SSRRC Tonj County Office, November 2007 
9 Warrap, Awul, Man Alor, Pagol and Kiirik payams  
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.III. OBJECTIVES 

 To evaluate the nutritional status of children aged 6 to 59 months. 
 To estimate the measles immunization coverage of children aged 9 to 59 months. 
 To estimate the crude mortality rate through a retrospective survey 
 To determine immediate, underlying and basic factors influencing the nutrition situation of the 

community. 

.IV. METHODOLOGY 

.IV.1. Type of Survey and Sample Size 

A nutrition survey was conducted in Tonj North County, Warrap state in Awul, Warrap, Kiirik, Pagol and Man 
Alor payams. During the survey anthropometric, mortality and qualitative data was gathered.  
 
SMART methodology was utilized during the survey unlike past surveys that employed 30 by 30 cluster 
methodologies. 
 
The local authority, community and international agencies such as WVI were instrumental in the 
determination the population figures of the area. Only accessible areas were considered during planning. 
The accessible population (accessibility determined by security, distance as well as mine risks) was 
estimated at 77,690. 
 

.IV.2. Sampling Methodology 

A two-stage cluster sampling method was used: 
 

 Cluster selection: The anthropometric and mortality sample sizes were calculated in ENA for SMART 
October 2007 version. For the anthropometric survey; the target population (15,538), malnutrition 
prevalence (23.0%), precision (4.5%) and design effect (2) were keyed into planning template for sample 
size calculation. The sample size obtained (658) was then increased by 10% to cater for any unforeseen 
eventualities; and divided 2010 to obtain the number of clusters required. A total of 37 clusters were 
obtained and randomly assigned for assessment (Appendix X.1). For the mortality survey; the same 
planning template was used. The total accessible population (77,690), CMR11 prevalence (1.0), precision 
(0.4), recall period (90 days) and design effect (2) were inputted for sample size calculation (5114); which 
was then divided by the total number of cluster (37) to obtain the targeted number of people present per 
cluster (139).  

 
 Children selection: The EPI method was applied in the random selection of households during data 
collection. At first the centre of the clustered sub village was identified and thereafter a pen was spun to 
randomly determine a starting direction so as to eliminate bias towards the centre. The survey team then 
moved along the pointed direction to the periphery of the village where the pen was re-spun to point into 
the body of the village. The survey team walked along this second line while counting houses on the way. 
A starting point was determined using simple balloting to select the first house among the counted 
houses. The next households were determined through proximity or to the right depending on household 
distribution in the given villages. In the selected household, both the anthropometric and mortality 
questionnaires were administered to achieve the planned targets12.  

                                                 
10 For ACF-USA: The number of children (6-59 months) that can accurately be measured per day per team. 
11 Crude Mortality Rate 
12 20 children aged 6-59 months for the anthropometric survey and 139 person present per cluster for the 
mortality survey 
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.IV.3. Data Collection 

The nutrition survey data collection was undertaken by 6 teams for a spun of seven days. During this 
exercise, teams were supervised by ACF-USA and WVI staffs.  
 
In a bid to enhance quality of data collection, prospective enumerators underwent a four day SMART 
training. Standardization and pilot tests formed part of the training. 
 
The anthropometric questionnaire was administered to all eligible children till a target of 20 children per 
cluster was obtained. However if the teams had assessed 19 children and found 3 eligible children in the last 
household, all the three were assessed. In instances where the anthropometric target was not achieved at 
the end of the village, then the nearest non-clustered village was assessed to achieve the target. Households 
without eligible children remained a part of the “sample” that contributed zero children to the nutritional part 
of the survey. These households were recorded on the anthropometric data sheet as having no eligible 
children and status noted. 
 
The mortality questionnaire was administered in all households irrespective of whether they had eligible 
children or not. 139 persons present per household were targeted.  
 
Household numbers in the anthropometric questionnaire tallied those of the mortality survey. 
 
Additional data was gathered to complement the anthropometric and mortality information through 
observation, interviews using structured qualitative questionnaire and meetings with community key resource 
persons. The qualitative questionnaire was systematically administered in every fifth household in a sum of 5 
households in 7 selected clusters. These data focused on food security; availability, proximity and utilization 
of health facilities, Maternal and Child Health (MCH) as well as Water, Sanitation and Hygiene (WASH). 
 
An anthropometric questionnaire (See appendix X: 2) was used to gather various data such as:  

 Age: Recorded with the help of a local calendar of events (See appendix X: 5). 
 Gender: Male or female  
 Weight: Children were weighed without clothes using a SALTER balance of 25kg (precision of 

100g). 
 Height: Children were measured on a measuring board (precision of 0.1cm). Children less than 

85cm were measured lying down, while those greater than or equal to 85cm were measured 
standing up. 

 Mid-Upper Arm Circumference: MUAC was measured at mid-point of left upper arm for 
measured children (precision of 0.1cm) using ACF-USA MUAC tape. In special cases, MUAC 
measurements of children with deformities on the left hand were taken on the right. 

 Bilateral oedema: Assessed by the application of normal thumb pressure for at least 3 seconds 
to both feet. 

 Measles vaccination: Assessed by checking for measles vaccination on EPI cards and probing 
caretakers. 

 Household status: All surveyed households were questioned on the duration of stay in that 
area to determine whether they were permanent residents, displaced, returnees or temporarily in 
the area. 
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.IV.4. Indicators, Guidelines, and Formula’s Used 

.IV.4.1. Acute Malnutrition 

 Weight for Height Index 
Acute malnutrition rates were estimated from the weight for height (W/H) index values combined with the 
presence of oedema. These indices were compared to the NCHS 13 references and WHO14 standards 2005. 
The results of the Weight for Height (W/H) index were then expressed in both Z-scores and percentage of 
the median. 
 
The expression in Z score has true statistical meaning and expresses malnutrition rates more precisely. This 
expression also allows for inter survey comparison. The percentage of the median on the other hand 
estimates weight deficits more accurately and is commonly used in determining eligible children in feeding 
programs 
 
With the above facts in mind; the following guidelines are used in expressing results in Z-score and 
percentage of the median. 
 
Guidelines for the results expressed in Z-score: 

• Severe malnutrition is defined by WFH < -3 SD and/or existing bilateral oedema on the child’s lower 
limbs. 

• Moderate malnutrition is defined by WFH < -2 SD and ≥ -3 SD and no oedema. 
• Global acute malnutrition is defined by WFH < -2 SD and/or existing bilateral oedema.  

 
Guidelines for the results expressed in percentage of median: 

• Severe malnutrition is defined by WFH < 70 % and/or existing bilateral oedema on the child’s lower 
limbs. 

• Moderate malnutrition is defined by WFH < 80 % and ≥ 70 % and no oedema. 
• Global acute malnutrition is defined by WFH <80% and/or existing bilateral oedema  

 
 Children’s Mid-Upper Arm Circumference (MUAC) 

Accurate and rapid screening tools are essential in emergency assessments. MUAC is one such tool that is 
quite useful for rapid screening of children under five years of age. Taken accurately, MUAC readings are a 
good predictor of mortality. 
This tool is a malnutrition indicator in children taller that 65 cm in some protocols, and children taller than 75 
cm in others. Thus MUAC measurements of the surveyed children were presented in various height groups 
of <75cm, >=75cm - < 90cm and ≥ 90 cm. 
 MUAC Guidelines  

MUAC < 110 m and/or oedema    severe malnutrition and high risk of mortality 
MUAC ≥ 110 mm and <120 mm   Moderate malnutrition and risk of mortality 
MUAC ≥ 120 mm and <125 mm   High risk of malnutrition 
MUAC ≥ 125 mm and <135 mm    Moderate risk of malnutrition 
MUAC ≥ 135      Adequate’ nutritional status 

.IV.4.2. Mortality 

SMART methodology was utilised in mortality data collection over a 90 days recall period. The data obtained 
was then used to calculate the crude mortality rate (See Appendix .X.3 and .X.4 for mortality 
questionnaires). ENA for SMART Software (October 2007 version) was used in these calculations. 
 
                                                 
13 NCHS: National Center for Health Statistics (1977) NCHS growth curves for children birth-18 years. United States. 
Vital Health Statistics. 165, 11-74. 
14 WHO Child Growth Standards: length/height-for-age, weight-for-age, weight-for-length, weight-for-height and body 
mass index-for-age. Methods and development. Geneva, Switzerland: World Health Organization, 2006. 
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To obtain the CMR the formula below was applied. 
Crude Mortality Rate (CMR) = 10,000/a*f/ (b+f/2-e/2+d/2-c/2),  
Where:  

a = Number of recall days (90) 
b = Number of current household residents 
c = Number of people who joined household 
d = Number of people who left household 
e = Number of births during recall 
f = Number of deaths during recall period  
 

The result is expressed per 10,000-people / day. 
Thresholds are defined as follows15: 
  
Total CMR:  
 Alert level:  1/10,000 people/day 
 Emergency level:  2/10,000 people/day 
 
Under five CMR:  
 Alert level:  2/10,000 people/day 

  Emergency level:  4/10,000 people/day 
 

.IV.5. Field Work 

Data quality assurance was achieved through enumerator training, supervision of survey teams during actual 
data collection exercise as well as field level editing to help correct teams with detected errors. 
 
Actual data collection undertaken in a spun of 7 days was supervised by 3 ACF-USA and 3 WVI staffs.  
 
During the survey, Islamic Relief Worldwide (IRW) and World Vision International Staff were capacity built on 
the timely detection of malnutrition using SMART methodology. 2 IRW and 20 WVI (national) staffs were 
trained. IRW and WVI were both international agencies undertaking health and nutrition programs, water and 
sanitation as well as Protection programs in Tonj North County. This capacity building initiative would not 
only give them some additional baseline data but would also be important in detecting, intervening and 
monitoring nutrition programs in the area.  

.IV.6. Data Analysis 

Anthropometric and mortality data was analyzed using ENA for SMART October 2007 version. SPSS 
(Statistical Package for Social Scientists) version 10.0 was used in the analysis of qualitative data. 
Other data sets such as MUAC, measles immunization coverage and household status were analyzed in 
Microsoft Office Excel 2003 version.  
 

                                                 
15 Health and nutrition information systems among refugees and displaced persons, Workshop report on refugee’s 
nutrition, ACC / SCN, Nov 95. 
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.V. RESULTS OF THE QUALITATIVE ASSESSMENT 

.V.1. Socio-demographic Characteristics of the Respondents 

The total population of Tonj North County was estimated at 540,00016 as of November 2007. The county is 
endowed with rich black cotton soil, sandy soil patches with a flat low lying terrain. “Sudan” grass which is 
mostly used for thatching “tukuls17”, palm trees, Acacia senegalis among various other thorny tree species 
were the predominant vegetative cover.  
 
River Pagol was an important source of livelihood to communities living around its course though the water 
levels were decreasing.   
 
During the survey period, all respondents were residents of the area with the majority (97.1%) being females. 
 
The predominant residents of Tonj North County are Dinka whose main source of livelihood was agro-
pastoralism (65.7%).Other important sources of livelihood included crop farming (34.3%) and fishing (8.6%) 
mostly in Pagol payam due to access to fishing areas.  
 
The main clans in the 5 payams surveyed were as follows: Man Alor payam- Pariath, Alokyou and Paley 
clans; Warrap payam- Payii and Paleu clans; Kirrik payams- Pajiek, Padiangbor, Paguar clans; Awul 
payams- Paguch, Padingbor and Paguar clans and Pagol payams- Padhieu and Pariath clans. Other 
communities that coexisted with the Dinka were Jurchuol, Fur and Shilluk.  
 
Generally, despite mild tensions due to mixed reasons, the security situation of the area was calm in the 
course of the survey period. 
 
Qualitative findings indicated that the community’s sources 
of income were sale of livestock (31.4%) and crops (2.9%). 
Petty trade (34.3%) such as sale of alcohol and casual 
labour (14.3%) were also significant sources of income as 
observed during the survey period. Women were seen to 
brew (See picture to the right) the local alcohol (arige) 
which was sold in the market or amongst community 
members. Reportedly, poor economic status has led to 
migration of the youth from various parts of the county to 
the “town” Warrap centre where they seek casual 
employment from the food kiosks. This concurs with low or 
no income (17.1%) findings and hence the need for 
livelihood intervention. 

.V.2. Food Security 

The food security situation of the area was sound at the time of assessment. Main food sources were 
cultivation (91.4%), livestock (51.4%) and fishing (2.9%).  
 
All households reported to have planted food crops in the last growing season such as sorghum (77.1%), 
millet (20.0%) and pulses (45.7%). However from observation and reports from key resource persons, the 
food security situation is anticipated to deteriorate in the near future. Some of the factors attributed to this 
change include the little acreage under cultivation, pests, diseases and inadequate harvest.  
 

                                                 
16 Source: SSRRC Office Tonj North County, November 2007 
17 Huts 
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Land sizes cultivated ranged from less than 1 (74.3%), greater than 1 and less than 2 (22.9%), and greater 
than 2 (2.9%) feddans. Generally findings vindicated that last seasons harvest was better (91.4%) with a 
negligible (8.6%) proportion reporting that the harvests were similar.  Various factors negatively affected the 
harvests as shown in figure 2 below. 

Birds, 5.7%

Insects, 8.6%

Diseases, 22.9%

Others, 25.7%

Lack of rain, 
77.1%

 
Figure 2: Factors that negatively affected the harvest.  
 
Food availability in households varied. Most households reported to have food stocks that would last for 1-
3months (54.3%). 37.1% of households reported that food stocks would last for less than a month. To 
improve harvests, the community reckoned the need to be educated (14.3%) on dry season cultivation as 
well as provision of farm tools and seeds (65.7%). To some households, food aid (14.3%) was thought to be 
necessary so as to minimize consumption of raw grain more so in times of poor harvests.  
 
No general food distributions had been undertaken in the area by WFP in the course of the year. However, 
through WVI, WFP provides food through strategies that promote recovery and productivity such as Food for 
Agriculture (FFA), Food for Recovery (FFR) and Food for Education (FFE). The food distributions are 
normally undertaken upon assessment of needs and targets the most vulnerable.  
 
A number of markets were available in the surveyed region. However, most (60.0%) households had to walk 
an average of 3-6 hours to access the nearest markets. Nevertheless, cash purchases were on the rise 
within the county as households reported to purchase a variety of commodities from the market (See 
appendix 6: food market prices). Food products such as cereals, milk, fish, pulses/legumes, sugar/honey, 
oil and fats were available on the market. The main market in the Kwanythii payams was Warrap. The 
market had gotten burnt twice in the course of the year with the last fire occurring during the survey period. 
Though not ascertained, the source of fire was believed to be from a nearby food kiosk that spread to other 
kiosks. An unknown amount of goods were destroyed during the incidence.  
 
Livestock such as cows (85.2%), goats (29.6%) and chicken (48.1%) were owned by (77.1%) of the 
denizens of Kwanythii payams, Tonj North. Notably livestock movement to the cattle camps had begun. 
Large herds of cattle were seen in camps not very far from the homes. Seasonally, livestock movement was 
reported to begin in November (See Appendix 5: Calendar of events). Livestock major benefits are 
summarized in figure 3 below. 
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Figure 3: Livestock benefits  
Other than communities near Pagol River, no fishing activities were done due to large distances to the 
fishing points. Nets (66.7%) and hooks (8.6%) were the main fishing methods. Fish was mainly preserved 
through drying. Notably, fishing was not practiced by households that had access to fishing grounds due to 
lack of labor and long distance to the water points. 
 
It is commendable to note diet diversification in meal consumption. Cereals, pulses, wild vegetables and milk 
were largely consumed. However the frequency of meal consumption varied per household as illustrated in 
figure 4 below: 
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Figure 4: Frequency of meal consumption   

.V.3. Health 

Health services in the area were proffered by World Vision International and Islamic Relief World Wide. 
Services proffered ranged from preventive/ promotional such as EPI to curative services. Other than malaria 
parasite check, no laboratory services were extant. 
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A total of 11 PHCUs were operational in the five payams covered each situated in Lurcuuk, Paraksika, 
Madhiat, Pabukchak, Pankot, Apolang, Awul, Pagol, Pagakdit, Manlor and Akurbiok bomas. 1 PHCC was 
run by IRW in Warrap payam. The community’s main referral hospital was in Marial Lou payam run by MSF-
CH.  
 
Despite the availability of a number of health facilities in 
the area, the health seeking behavior of the community 
was poor. Most households first sought medical 
attention from traditional healers (See picture to the 
right). As such professional medical attention was 
sought late when the diseases had progressed to 
severe stages. Factors that could attribute to the late 
care seeking behavior included lack of drugs in some 
units, strong belief in traditional medicine as well as long 
distances to health facilities. Apparently most people 
had to walk for more than an hour (80.0%) to access the 
health facilities. 
 
Health facilities were managed by trained CHWs/TBAs 
who were supervised by qualified personnel.  The Tonj 
North World Vision Health officer reported that even 
though health care was sought late, health data 
indicated that the facilities were over utilized.  
 
Measles not only has a direct link to malnutrition but is also a major killer disease amongst the under five. 
Preventive services such as EPI were offered by both WVI and IRW on routine basis. Survey findings 
indicated that 62.5% of the children equal to or more than 9 months were immunized against measles. It was 
of concern to note that, of the immunized children, only 10% had the Road to Health (RTH) cards to proof 
immunization status. 
 
Malaria (45.7%), diarrhoea (97.1%), skin diseases (25.7%) and respiratory tract infections (25.7%) were the 
main causes of morbidity as revealed by the qualitative analysis. These concurred with the WVI health 
records of October and November 2007 showing that Respiratory Tract Infections (1072), malaria (965) and 
Watery diarrhea (924) were the main causes of morbidity.   Other morbidity causes were intestinal worms 
and eye infections. Reportedly, cholera and eye infection outbreaks were reported in the region in March and 
November 2007 respectively.  
 
Exact data on the main causes of mortality were unavailable at the time of the survey. However, general 
findings from health personnel indicated that malaria and diarrhea were the presumed causes of mortality 
with snake bites contributing to the same. Unfortunately no facility had an antidote for snake bites. 
 
Carter center undertakes a community based guinea worm eradication program in the area through which 
safe water consumption is promoted. The agency primarily undertakes guinea worm case finding and case 
management. During the rainy season (July – August 2007) guinea worm incidences were reported to be on 
the rise though exact data could not be availed then. However, these cases have been reported to be on the 
downward trend as the water pools dry up and the dry spell commences. 
 
WVI runs an Integrated Emergency Nutrition Program in Tonj North County. Some of the program objectives 
include Integrating health especially EPI services into nutrition, reducing malnutrition levels to less than 10% 
GAM and Behavioral Communication for Change. The program which targets Kwanythii payams was 
initiated in August 2007 though actual program implementation began in November 2007. Records indicated 
that 25 and 13 eligible children had been admitted in the SFC and OTP centers respectively between 
November and December 9th 200718. Pregnant and lactating mothers were also recruited into the SFC and 
receive T.T (Tetanus toxoid). 

                                                 
18 Source: WVI Warrap Integrated Nutrition Program Records.  
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Figure 5: Malnutrition trends in Tonj North County 

Cited challenges to the health sector included late care seeking behavior, long distances to referral hospitals 
aggravated by poor road network. Other factors included difficulty to obtain skilled health workers and lack of 
quality reproductive health services. 

.V.4. Water and Sanitation 

A number of boreholes were extant in Kwanythii payams. Qualitative findings indicated that the community 
mainly relied on boreholes and unprotected open wells as water sources for consumption and household 
chores. Distance to either of these water sources was less than an hour, as reported by most households. 
Citing of boreholes in the area was done depending on the availability of water and community needs. 
Nevertheless, in some areas, the community members had to walk long distances to these boreholes. Plans 
are underway by WVI to drill an additional 11 boreholes in Tonj North Kwanythii payams. 
 
Effective water treatment is essential prior to consumption so as to minimize risks of water borne infections. 
Most (68.6%) households did nothing to water prior to consumption with only (28.6%) sieving/filtering the 
water.  Generally very little was done to minimize water contamination between sources and end use as 
observed. 
  
During the survey period, most homes were well kempt. The home environment was well swept, dishes 
stored away in dish racks that were raised from the ground and litter burnt. It was during this time that long 
grass near the homes was burnt to keep away snakes and other harmful insects such as tsetse flies. 
However, human waste disposal was unsatisfactory. Latrine usage was a rare practice. None of the 
households had latrines except those seen in agencies, church organizations and administrative offices. As 
such, human waste was indiscriminately disposed off in the bushes oblivious of the negative health 
repercussions. Similarly, young children’s waste was neither disposed off safely. Children feacal matter was 
thrown outside the yard (51.4%), buried in the yard (22.9%), left on the ground (20.0%) or thrown/buried in 
the bush (20.0%). 
 
The aforementioned could probably explain the high diarrhea incidence thus the need to intensify health 
education on safe human waste disposal and construction of latrines. On probing, it was discovered that 
other than cultural issues that prohibit latrine use, the soil structure in the area limited latrine construction.  
 
It was commendable to note that all households reported to wash their hands before cooking and feeding 
children.  
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.V.5. Maternal and Child care practices 

The children were fed at least twice (45.7%) or more (51.4%) a day with majority being fed on breast/cows 
milk, cereals and pulses. It was commendable to note that initiation of breastfeeding was timely. Most 
(82.4%) mothers reported to initiate infant breastfeeding immediately after birth. However, breastfeeding on 
demand (29.4%) was a poor practice.  
 
Introduction of other food than breast milk to infants begun at 4-6 months for 17.6%, and more than 6 months 
for 58.8%. According to the Dinka (predominant denizens of Tonj North County) culture, the mother was 
expected to continuously breastfeed the children till the child attained two years of age after which gradual 
cessation would be practiced. This would be achieved by taking the children to the cattle camps away from 
the mother. At the cattle camps, these children were taken care of by their older siblings or an experienced 
elderly woman from the community. Other than cow’s milk (76.5%), various complimentary feeds such as 
breast milk (2.9%), porridge made of sorghum/millet (41.2%) and the family food of ascida19, okra, 
groundnuts and simsim were fed to the children aged 25 months and above to meet the increased and 
diversified nutritional needs for growth. The above mentioned facts coupled with the adequate meal 
frequency could largely contribute to the relatively low malnutrition rates unveiled.  

64.70%

2.9%

85.30%

76.5%

64.70%

41.2%

11.80%

26.5%

Breast milk Cow/goat milk Porridge Other

6-24 months >24 months
 

Figure 6: Weaning and complementary foods. 
Unfortunately, maternal health was wanting. Women were observed to be engaged in time consuming and 
tedious household chores of preparing food, grinding sorghum, tending to the children, collecting grass to 
thatch the houses and brewing alcohol. Findings from key resource persons indicated that culturally, after 
delivery the mother was given seven days rest period after which she was expected to continue performing 
her household duties a situation that provides very little recovery time after the birth.  
 
It is important to point out that lack of quality reproductive health services could negatively impact on 
maternal outcome. WVI and IRW undertake a protection program through which, rights of the women and girl 
child are advocated. 

.V.6. Education 

Tonj North County has one secondary school run by the government of South Sudan in collaboration with 
Islamic Relief Worldwide (IRW). IRW provides text books among other scholastic materials. The Kenyan 
Syllabus is used whereas the New Sudan curriculum is gradually being introduced.  
  
Tonj County has a number of primary schools (See appendix .X.7: List of schools in Tonj North County). 
Worth mentioning is the Warrap Comboni Primary School which is fully supported by the Catholic Diocese of 

                                                 
19 Dinka traditional dish made of sorghum, millets and water 
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Rumbek. The school, which runs from Primary 1 to 8, has a number of streams with an approximate total of 
1500 pupils and 16 teachers20. According to reports gathered from key informants, pupils not only come from 
Tonj North but also from the nearby counties. During the survey period, the standard eight pupils had just sat 
their Kenya Certificate of primary Education (KCPE) examinations.  
 
In a bid to support education in the county, WFP through WVI provide Food for Education to some schools in 
the area. Scholastic materials are provided through the Ministry of Education by UNICEF and Catholic 
Diocese of Rumbek. 
 
A number of challenges are faced by the education sector in Tonj County; these include: 

• Lack of adequate infrastructure prompting learning in some schools to take place under trees 
• High enrollment of children in some schools puts pressure on limited facilities  
• Poor student/pupil teacher ratio worsened by the fact that getting skilled teachers is a down hill task. 
• School drop out especially among the girls due to early marriages  

.V.7. Actions Taken by NGO’s and other partners 

World Vision International: The agency runs the following programs in Awul, Warrap, Pagol, Kiirik and 
Manlor payams of Tonj North County: The Tonj North Humanitarian Response Initiative that has four main 
sectors namely Health, Water and Sanitation, Emergency Relief and Protection; Integrated Emergency 
Nutrition Program and Food Aid.  
 
Islamic Relief Worldwide: program areas were health, water and sanitation and protection of human rights.  
 
Carter centre: The agency, whose objective is to eradicate guinea worm in South Sudan by 2009, operates 
a community based guinea worm eradication program in Kuanythii payams. Its main activities include; case 
finding, case management and health education.  

 
Catholic Diocese of Rumbek (DOR): The faith based organization focused on evangelical activities and 
educational support of Warrap Comboni Primary School.  

.VI. RESULTS OF THE ANTHROPOMETRIC SURVEY 

A total of 756 children were assessed during the anthropometric survey. However, due to 11 aberrant data 
sets, only 745 children were included in the final analysis.  

.VI.1. Distribution by Age and Sex 

Table 3: Distribution by Age and Sex 

BOYS GIRLS TOTAL Age group 
(In months N % N % N % 

Sex 
Ratio 

6-17 89 47.3 99 52.7 188 25.2 0.9 
18-29 82 45.6 98 54.4 180 24.2 0.8 
30-41 61 47.7 67 52.3 128 17.2 0.9 
42-53 81 50.3 80 49.7 161 21.6 1.0 
54-59 49 55.7 39 44.3 88 11.8 1.3 
Total 362 48.6 383 51.4 745 100.0 0.9 

 
Approximate ages of eligible children were determined by the use of a local calendar of events.  Height was 
used as a proxy to determine ages in situations where the mother/caretakers could not determine ages of the 

                                                 
20 Source: Principal Warrap Comboni Primary School 
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children. The overall sex ratio falls within the acceptable ranges of 0.8 – 1.2. The slight imbalance noted in 
the age group (30-41 months) could be attributed to recall bias due to the use of the local calendar of events. 
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Figure 7 : Distribution by Age and Sex 

.VI.2. Anthropometrics Analysis 

.VI.2.1. Acute Malnutrition, Children 6-59 months of Age 

 Distribution of Acute Malnutrition in Z-Scores 
Table 4: Weight for Height distribution by age in Z-score and /or oedema (NCHS Reference) 

< -3 SD ≥ -3 SD & <- 2 SD ≥ -2 SD Oedema Age group 
(In months) N 

N % N % N % N % 
6-17 188 2 1.1 23 12.2 162 86.2 1 0.5 

18-29 180 1 0.6 8 4.4 170 94.4 1 0.6 
30-41 128 0 0.0 1 0.8 127 99.2 0 0.0 
42-53 161 0 0.0 5 3.1 156 96.9 0 0.0 
54-59 88 0 0.0 4 4.5 84 95.5 0 0.0 
Total 745 3 0.4 41 5.5 699 93.8 2 0.3 

 

Table 5: Weight for height vs. Oedema in z-scores (NCHS Reference) 

Weight for height < -2 SD ≥ -2 SD 

YES Marasmus/Kwashiorkor 
0 (0.0 %) 

Kwashiorkor 
2 (0.3 %) Oedema 

NO Marasmus 
44 (5.9%) 

No malnutrition 
699 (93.8%) 

 
44 (5.9%) and 2 (0.3%) of the surveyed population had marasmus and kwashiorkor accordingly.  
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Figure 8: Weight-for-Height Z-scores distribution, Tonj North County-2007 

The slight dislodgement of the sample curve to the left indicates a poor nutritional status while the W/H 
standard deviation (SD) of 0.94221 shows representative ness in sample selection. 
 

Table 6: Global and Severe Acute Malnutrition in Z-scores in NCHS and WHO references 

 NCHS Reference WHO Reference 

Global Acute Malnutrition 6.2%  
(4.3% - 8.1%) 

6.2%  
(4.4 % - 7.9 %) 

Severe Acute Malnutrition 0.7%  
(0.0% - 1.3%) 

0.8%  
(0.0 % - 1.6 %) 

 
 Distribution of Malnutrition in Percentage of the Median 

Table 7: Distribution of Weight/Height by age in percentage of the median and oedema (NCHS Reference) 

< 70% ≥ 70% & < 80% ≥ 80% Oedema Age 
(In months) 

 
N N % N % N % N % 

6-17 188 0 0.0 13 6.9 174 92.6 1 0.5 
18-29 180 0 0.0 4 2.2 175 97.2 1 0.6 
30-41 128 0 0.0 1 0.8 127 99.2 0 0.0 
42-53 161 0 0.0 1 0.6 160 99.4 0 0.0 
54-59 88 0 0.0 1 1.1 87 98.9 0 0.0 
Total 745 0 0.0 20 2.7 723 97.0 2 0.3 

Table 8: Weight for height vs. oedema in percentage of median (NCHS Reference) 

Weight for height < 80% ≥ 80% 

YES Marasmus/Kwashiorkor 
0 (0.0%) 

Kwashiorkor 
2 (0.3%) Oedema 

NO Marasmus 
20 (2.7%) 

No malnutrition 
723 (97.0%) 

                                                 
21 In a representative sample population, the Standard Deviation should lie between 0.8 and 1.2 



 23

Table 9: Global and Severe Acute Malnutrition in NCHS and WHO references in % of the median 

 NCHS Reference WHO Reference 

Global Acute Malnutrition 3.0 % 
[1.5 % - 4.4%] 

1.9 % 
[0.5 % - 3.2%] 

Severe Acute Malnutrition 0.3 % 
[0.0% - 0.8%] 

0.3 % 
[0.0% - 0.8%] 

.VI.2.2. Risk of Mortality: Children’s MUAC 

Table 10: MUAC Distribution 

< 75 cm height >=75 – < 90 cm 
Height ≥ 90 cm height Total 

MUAC (mm) 

N % N % N % N % 
< 110 or oedema 1 0.7 2 0.8 0 0.0 3 0.4 
≥110 MUAC<120 4 2.9 7 2.8 0 0.0 11 1.5 
≥120 MUAC<125 5 3.6 5 2.0 1 0.3 11 1.5 
≥125  MUAC <135 36 26.3 19 7.7 14 3.9 69 9.3 

MUAC ≥ 135 91 66.4 213 86.6 347 95.9 651 87.4 
TOTAL 137 18.4 246 33.0 362 48.6 745 100.0 

.VI.3. Measles Vaccination Coverage 

Table 11: Measles Vaccination Coverage 

Measles vaccination N % 
Proved by Card 69 10.0 
According to the mother/caretaker 362 52.5 
Not immunized 259 37.5 
Total 690 100.0 

.VI.4. Household Status 

Table 12: Household status 

Status N % 
Residents 436 99.3 
Internally Displaced 0 0.0 

Temporary Residents (on transit) 1 0.2 

Returnee 2 0.5 
Total 439 100.0 

.VI.5. Composition of the Households 

Table 13: Household Composition 

Age group N % Average per household 
Under 5 years 979 19.0 1.4 

Adults 4185 81.0 6.1 
Total 5164 100.0 7.5 
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.VII. RESULTS OF THE RETROSPECTIVE MORTALITY SURVEY 

.VII.1. Mortality Rate 

The “fattening” month (August), and the time when the community begin to harvest was used as the 
beginning of recall period. The following demographic data was recorded in the 686 households surveyed: 

• 5,164 persons were present on the survey day, 979 of them being children below five years of age 
• 108 people had joined the households, 15 of them being children under five years of age 
• 246 persons had left the households; 36 being children below 5 years of age 
• 52 births  
• 8 deaths were reported; 2 of them being children below 5 years of age 

 
The above data was then used to calculate the mortality rates. Findings were as follows:  

- The crude mortality rate – 0.17 [0.06 – 0.28] /10,000/day 
- The under five mortality –  0.23 [0.00 – 0.53] /10,000/day 

 
Most of the children who were reported to have left the households had moved to the cattle camps where 
they were taken care of by older siblings. 

.VIII. CONCLUSION 

A number of surveys have been undertaken in Tonj County in the past. Even though current survey findings 
are not directly comparable to the previous ones due to variation in methodologies employed; the results are 
similar. The unveiled GAM and SAM rates of 6.2% (4.3%-8.1%) and 0.7% (0.0%-1.3%) respectively are 
below the emergency thresholds of 15% and 4% accordingly. However the nutrition situation could 
deteriorate during the hunger gap period as indicated by previous surveys. The current nutrition situation is 
attributed to the following factors:  
 
Shortcomings in health care practices 
Malaria, diarrhea and respiratory tract disease incidences predisposed the population to malnutrition as 
illustrated in the UNICEF conceptual framework of malnutrition. This was aggravated by the fact that medical 
care was sought late due to the strong belief in traditional healers. Other factors prohibiting prompt health 
care seeking behavior include lack of drugs in some units, long distances to health facilities, lack of adequate 
qualified medical personnel and unavailability of certain services such as quality reproductive health care. 
The provision of primary health care services by WVI and IRW has generally contributed in the improvement 
of the overall health situation. 
 
Food insecurity: The availability of food during the survey period contributed positively in lowering the 
malnutrition rates. However food stocks were expected to diminish in the hunger gap period. This was mainly 
attributed to poor harvests though better than previous year and little acreage under cultivation. Large 
household sizes as well as expected population returns further places the situation at risk.   
 
Water and sanitation:  Unsafe water from unprotected wells was used by some households. Very little was 
done to safeguard the safety and quality of water at household level. Similarly, open defecation was 
common. Human waste was disposed off in the bushes with children feacal matter thrown in the bushes or 
buried in the yards. Most households lacked access to latrines. The aforementioned factors predisposed the 
community to infections thence the high diarrhea incidences.  
 
Maternal and child health care practices:  No specialized care and treatment was accorded to the 
pregnant and lactating mothers to meet their increased nutritional demands. Further, lack of quality 
reproductive health care services in the area hindered timely interventions in times of emergency. Some 
households managed to feed children three times or more in a day due to availability of food during the 
survey period. Failure to breast feed on demand and late weaning are still of concern. 
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.IX. RECOMMENDATIONS 

Food Security 
• To constantly monitor the food security situation of the area so as to timely detect and curb the 

anticipated deficits in the hunger gap period. Strategies that can increase acreage and promote 
productivity need to be explored. 

• To initiate micro credits schemes and empower the community on income generating activities. This 
strategy has the capacity to increase purchasing power and access to food and non food items. 

 
Health and nutrition  
• To carry on with targeted feeding programs for the management of both severely and moderately 

malnourished children, monitor the situation in the hunger gap period and redefine intervention strategy 
accordingly. 

• To increase coverage of the health care services with special focus on MCH, reproductive health 
services, EPI, timely health seeking and reduction of over utilization of some health facilities.  

• To further capacity build the community health workers to bridge the gap of inadequate qualified health 
personnel. 

 
Water, Sanitation and hygiene 
• To undertake health education on vital issues such as safe water use, latrine construction, vector borne 

disease prevention as well as appropriate waste disposal. 
 
Maternal and Child care 
• To sensitize mothers and care takers on the importance of immunization and maintenance of records 

(Road to Health Cards), good breastfeeding practices, weaning, care of pregnant and lactating mothers.  
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.X. APPENDIX 

.X.1. Sample Size and Cluster Determination 

PAYAM BOMA VILLAGE POPULATION WALKING ASSIGNED 
PAGOL  PAGOL  PAGAI 599 12hrs
    RUMRUAL 797 12hrs 1
    TIT AWAI 456 12hrs
  LURCHUK  RIANGNHOM 498 8hrs
    DHIOT 800 8hrs
    PANCHUM 547 9hrs 2
    MAYEN 600 8hrs
    WUNACHIEL 467 10hrs
    WUNGAP 641 9hrs
    KOOTIC 754 9hrs 3
    ANYON 654 10hrs
  MAJOK MAJOK 700 10hrs
    PANGOP 544 11hrs 4
    RUMTHONY 675 10hrs
    KEET 465 13hrs
    LUITH 356 11hrs
MANLOR AKUR  BIOK  ANYICUII 245 7hrs 5
    RAMADHENG 398 7hrs
    PARWEL 400 6hrs
    MUOK 344 7hrs
    MAJAK DIT 436 8hrs
    AKAM 356 7hrs
    MAKOL 135 7hrs 6
    AKURBIOK 450 6hrs
    TITCHIOK 378 7hrs
  PANKOT  PANKOT 700 6hrs
    AKAL ACOT 678 7hrs 7
    AGUATH 287 6 hrs
    AJOK 324 7 hrs
    ACOLROM 432 7 hrs
    BOP 654 6 hrs 30 min
    KARIC 645 6 hrs 30 min 8
    ACULNGCOL 600 7hrs
    ACIR 413 6hrs
    LUTH 504 8 hrs
    AMORKUIN 554 7 hrs 9
    PAGUAK 576 7 hrs
  MANLOR  MANLOR 509 8 hrs
    KUENG 489 9 hrs
    ANYAM 476 9 hrs 10
    ACUUK 376 6 hrs 30 min
    AKIEC 390 7hrs
    MADHOL 312 6 hrs
    PANRIAU 500 6hrs
    RUMDHONG 210 7hrs 11
    LANGTHOK 254 7hrs
    WUNLANG 346 7hrs
    ACAKTONG 446 6hrs
    MAKER 287 6hrs
    AGURPING 293 6hrs
    WUNLIT 467 6hrs
AWUL APOLANG LIIT MATHIANG 498 2hrs 12
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    KUMER  563 2hrs   
    APOLANG 587 3hrs
    NYIBOU 397 4hrs
    ATHOU 521 3hrs 13
    WARYAR 547 2 hrs 30 min
    NALUIL 578 3 hrs
    RUMTIIT 498 1hr 30 min
    LANOI 600 2 hrs 14
    MABIOR 487 1 hr
    PATIEM 564 30 min
    MARENG  441 1 hr
    AJUONG 463 2 hrs 15
    AWEET 429 4 hrs 30 min
    KAYIIR 231 3 hrs
    WUNKAC 357 4 hrs
    WANGAI 245 4 hrs
  PAGAKDIT  PAGAKDIT 501 4 hrs 16
    PAYITENG 546 10min
    PADIAR 696 40min
    RIONG 687 25min
    JUBEK 567 30min 17
    ATOC PIU 387 1hr
    NYANYPINY 398 15min
    PEETH 642 2hrs
    THONDOR 673 1hr 30 min 18
    PANRUCH  432 3hrs
    MER 499 1hr
    WARACIER 478 4 hrs
    KUET AGOK 465 2 hrs 19
    AWUYIR 554 4 hrs
    PAKUR 597 3 hrs
  PARAKSIKA PARAKSIKA 487 5 hrs
    MARIAL  367 5hrs 20
    NYOR 400 6hrs
    AGOK 678
  AWUL  AWUL 654 6 hrs
    MAYIEL 675 12 hrs 21
    PACUOK 643 6 hrs
    THIANGAKOL 502 8 hrs
    ACHIER 549 7 hrs 22
    PANDHIOT 456 8 hrs
    WUNKOT 423 7 hrs
    MAYEN 412 10 hrs
    MAPER 398 6 hrs
  KWANYGOI  KWANYAGOI 400 1 hr 23
    MONYJUOC 398 1 hr
    JURCHAK 346 1 hr
    PAMATH 254 2 hrs
    MAKOL 243 45 minutes
    PAMADIENG 798 6hr 45min 24
KIIRIK PABUKCHAK  ANYANKUEL 786 7 hrs
    MAPER 754 8 hrs
    BUOL 476 1 hr
    MACHAR 723 6 hrs 40min 25
    MADING AKOT 698 6 hrs 30 min
    AYUANG 654 6 hrs 30 min
    MALOU 617 6hrs 35 min 26
    KUANYAGONY 576 2hrs
    MABIORDIT 435 1hr
    RUMWUT 254 1hr
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    RUMTIT 365 1 hr 27
    TIAB TIAB 645 20 minutes
    MARIAL KUEL 523 45min
    KIRRIK 600 6 hours
  KARIK  BONDOR 465 35 min 28
    AGANY 546 5 hours
    PANYINWING 412 4 hrs
    MALUIL 564 4hrs
    MADINGRUAL 496 7hrs 29
    KARAAN 478 6hrs
    MAYEN PACHIEN 276 40 minutes
    LIL AROU 432 2hrs
  MADHIAT  DHIENG 496 2hrs
    MALOU 421 2hrs 30 min 30
    WUNLIT 465 3 hrs
    MANYANG 441 4hrs
    MALUIL 211 1hr
    MADOR 487 4hrs
    GANGJAR 376 8hrs 30 min
    MANYIEL 645 4hrs 31
  MANYIEL  RIANG KURBUL 479 4 hr 40 
    RIANG KENDIT 567 5 hrs
    ANGOR TOL 532 3 hrs 32
    KEENO 500 3 hrs
    MALITH 378 2 hrs
    DHIENG WAN 243 3 hrs
    RIANG ALOTH 557 4 hrs
    MANYANG 542 3 hrs 33
    THAKTHII 500 1hr
WARRAP ANGON MAJAKALUETH 321 2 hrs
   THAKDIT 465 1 hr
    AJUONG 457 1hr 30min
    PANCHIAODHIC 500 30min 34
  KUELAKUAK PINYTHOK 451 25min
   KUELAKUAK 345 28min
    MAPIOR 307 1hr
    RANYTHOK 456 1hr 30 min
    MANAKON 400 25min 35
  MANAKON PATIEM 346 1hr
   CITING 234 1hr
    CUENACHUIL 456 1hr
    KORIEEC 300 30min
    TOCTHOK 243 1 hr
    AYAKAYAT 350 30min 36
  AYAKAYAT AMODHIC 429 45min
   KOOTIC 500 30min
    KARIC 324 45min
    AKOC 456 1hr
    WARAKOTH 341 25min 37
    MAKOLAKOL 524 30min
    WARDHIEU 242 45min
      77690

 



.X.2. Anthropometric Survey Questionnaire 

DATE:        CLUSTER No: 
VILLAGE:        TEAM No: 

N°. Family 
N°. 

Status 
(1) 

Age 
Mths 

Sex 
M/F 

Weight 
Kg 

Height 
Cm 

Sitting 
Height 
cm(2) 

Oedema 
Y/N 

 
MUAC 

Cm 

Measles 
C/M/N 

(3) 
1           
2           
3           
4           
5           
6           
7           
8           
9           

10           
11           
12           
13           
14           
15           
16           
17           
18           
19           
20           
21           
22           
23           
24           
25           
26           
27           
28           
29           
30           
 

1. Status: 1=Resident, 2=Displaced (because of fighting, length < 6 months), 3=Family temporarily resident in 
village (cattle camp, water point, visiting family…), 4= Returnee. 

2. Sitting Height is optional. To apply for ACF-USA survey. This data is for research.  
3. Measles*: C=according to EPI card, M=according to mother, N=not immunized against measles. 
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.X.3. Household enumeration data collection form for a death rate calculation 
survey (one sheet/household) 

 
Survey Payam:   Village:     Cluster number:      
 
HH number:   Date:    Team number:    
 

 1 2 3 4 5 6 7 

ID HH 
member 

Present  
now 

Present at beginning of recall 
(include those not present now 

and indicate which members were 
not present at the start of the 

recall period ) 

Sex

Date of 
birth/or 
age in 
years 

Born 
during 
recall 

period? 

Died 
during the 

recall 
period 

1        
2        
3        
4        
5        
6        
7        
8        
9        
10        
11        
12        
13        
14        
15        
16        
17        
18        
19        
20        

 
Tally (these data are entered into Nutrisurvey for each household): 
 

Current HH members – total   
Current HH members - < 5   
Current HH members who arrived during recall (exclude births)   
Current HH members who arrived during recall - <5   
Past HH members who left during recall (exclude deaths)   
Past HH members who left during recall  - < 5    
Births during recall   
Total deaths   
Deaths < 5    
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.X.4. Enumeration data collection form for a death rate calculation survey (one 
sheet/cluster) 

Survey Payam:   Village:     Cluster number:      
 
HH number:   Date:    Team number:    

 

 

Current HH 
member 

Current HH 
members who 

arrived during recall 
(exclude births) 

Past HH members 
who left during 

recall 
(exclude deaths) 

Deaths during recall N 

Total < 5 Total <5 Total < 5 

Births 
during 
recall 

Total < 5 
1          
2          
3          
4          
5          
6          
7          
8          
9          
10          
11          
12          
13          
14          
15          
16          
17          
18          
19          
20          
21          
22          
23          
24          
25          
26          
27          
28          
29          
30          
31          
32          



.X.5. Calendar of events Kwanythii payams, Tonj North County-Warrap state 

MONTHS SEASONS 2002 2003 2004 2005 2006 2007 
58 46 34 22 10 

JANUARY 
PENTOK 

Young people move with 
cattle to the cattle camp 

  
Fighting between Agar 

and Luac jang 

Signing Of The CPA 
Fighting between Lou 
and Kongor continues  

 Warrap market burns 
Meningitis outbreak 

 
57 45 33 21 9

 
FEBRUARY 

PENROU 
Cutting of grass to thatch 

roof tops 

  
Construction of road to 

Wau begins 

Fighting between Lou 
and Kongor continues 

Islamic Relief open 
PHCU in Warrap 

An EPI program opened by 
Islamic Relief World wide 

 

56 44 32 20 8 
MARCH 

PENDIAK 
 

Clearing field in preparation 
for planting begins 

 Cattle raiding in 
Pagol. 

Bishop visits Warrap 
Fire burns cattle in Jur 

cattle camp 

Fighting between Lou 
and Kongor continues 

 

 Cholera outbreak in 
Pagol payam 

55 43 31 19 7
APRIL 

PENGUAN 
Clearing field in preparation 

for planting finalized 
 

Fighting between the 
Lou and Kongor  

Comboni school in 
Warrap re-opened 

Fighting between Lou 
and Kongor ends 

 
Meningitis outbreak in 

Warrap 

 

54 42 30 18 6
 

MAY 
PENDHIECH 

First rains begin  
Young people come from the 

cattle camp 
Tilling land and planting 

begins     

Fighting between Gogrial 
East and West counties 

Measles campaign  

53 41 29 17 5JUNE 
PENDETEM 

Continue to  plant 
First crops weeded    TFC opened in Warrap   

52 40 28 4 
JULY 

PENDHAROU 
Hunger season 

 
1st food drop by WFP 

begins  
Death Of Dr .J. Garang 

SFC opened by IR 
  

51 39 27 15 3
AUGUST 
PENBET 

Harvesting of first crops  
Fattening competition  

 Too much water 
Fighting between Lou 

and Kongor 

Burial ceremony of the 
late Dr. J. Garang 
Floods in the area 

  

50 38 26 14 2
SEPTEMBER 

PENDHONGUAN 
Main harvest of sorghum  

Lots of water 
 To much water 

Fight between Lou and 
Kongor continues 

 

Floods in the area Appointment of the area 
governor 

 

49 37 25 13 1
OCTOBER 
PENTHIAR 

Resting season 
Lots of water 

Some crop harvest continue 
   

Fighting between Lou 
and Kongor continues 

Floods in the area 
stops 

WFP drops food in 
Warrap 

 

48 36 24 12 0 
NOVEMBER 
PENKUTOU 

 

Movement to the cattle camp 
begins 

Rain stops 
House construction begins   

Fighting between Lou 
and Kongor continues 

Clashes between the 
Dinka and Zande 

communities 

  

59 47 35 23 11
 

DECEMBER 
PENKUROW 

 

Cattle move to toic 
No water and grazing land 

Dry season begins 

  

Fighting between Lou 
and Kongor continues 
Hyena(Gang) disturbs 
community in Panthieu 

Measles campaign 

WVI distributes 50 
cows to the 

malnourished children 

Islamic Relief distributes 
30 cows to the community 

Section of Warrap 
market burns 
Disarmament 

exercise begins in 
Warrap 
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.X.6. Food market prices- Kwanythii payams, Tonj North County 

Prices in Sudanese POUNDS COMMODITIES QUANTITY December 2006 December  2007 
Sorghum  1 kg 6 8 
Onions 2 small pieces 1 1 
Rice 1 kg 4 4 
Wheat flour 1 kg 4 4 
Simsim  500gm 1 1 
    
Animal products    
Beef  1 kg 7 7 
    
Others    
Sugar 1 kg 2.9 2.9 
Salt 100g 3 3 
Oil 500 ml 2 2 
 

EXCHANGE RATES 
• 1 Sudanese pound = 40 Kenya shillings 
• 1 US Dollars = 2 Sudanese pounds 
• 100 dinar = 1 Sudanese pound 

 

.X.7. Primary schools in Tonj North County- Kwanythii payams 

Payam School 
Man Alor 1. Man Alor Primary school 
 2. Rumthony Primary school 
 3. Pankot Primary school 
 4. Akurbiok Primary school 
 5. Majaktut Primary school 
Awul 6. Awul Primary school 
 7. Kwanygoi Primary school 
 8. Pagakdit Primary school 
Pagol 9. Mayen lou Primary school 
 10. Lurcuuk Primary school 
 11. Majok nyang Primary school 
Warrap 12. Warrap comboni Primary School 
Kiirik 13. Kiirik Primary school 

 


