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SUMMARY

1. OBJECTIVES

θ  To evaluate the nutritional status of children aged 6 to 59 months
θ  To estimate the measles immunization coverage of children aged 9 to 59 months
θ  To evaluate the nutritional status of the sampled children’s caretakers using MUAC
θ  To estimate the crude and under-five mortality rates through a retrospective survey
θ  To assess the extent of household movement
θ  To identify groups at higher risk to malnutrition: age group and sex

2. METHODOLOGY

The survey was conducted from 16th – 30th October 2003, in Nyadin Payam in Zeraf County,
Central Upper Nile.
According to the SRRC secretary the population figures in Nyadin are estimated to 42,000
inclusive of IDPs who were estimated to 12403. Due to floods, some villages were not accessible.
The two-stage cluster sampling methodology was used. The total population of the accessible
villages was estimated to 21630, the targeted population was estimated at 4327(calculated as 20%
of the entire population). The sample size was revised to maintain the precision. 30 clusters
consisting of 27 children each were selected by random.
The sample size, 810 children, also provided estimates of the prevalence of malnutrition with a
95% confidence interval. The sampling frame consisted of Nyadin villages that were 4 hours
walking distance from the respective airstrip.
Within each cluster, households were randomly selected to be included in the survey. In the
household selected, all the children aged 6 to 59 months of a family were measured.

Data collected during the survey were:
Φ  For the children: age, sex, height, weight, oedema, MUAC, measles vaccination.
Φ  For the mothers/caretakers: residential status, MUAC, sex
Φ  For the retrospective mortality: number of persons alive and those who died 3 months

ago among the under 5 years and above 5 years, the presumed causes of death.
Qualitative information, through focus group discussion, individual interview and observation in
the villages, was also collected on food security situation, care practices, nutrition, health and
sanitation situation.
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3. RESULTS

Table 1: Nyadin survey results

Age Group Indicator RESULT*
Global Acute Malnutrition 19.4% (15.6% – 23.7%)Z-score
Severe Acute Malnutrition 6.0% (4.0% –9.0%)

Acute Global Acute Malnutrition 14.7% (11.4% –18.7%)

Malnutrition

6-59 months
N= 810

% Median

Severe Acute Malnutrition 3.2% (1.8% – 5.6%)
Global Acute Malnutrition 21.6% (15.2% – 29.7%)

Z-score Severe Acute Malnutrition 6.7% (3.3% – 12.7%)
Global Acute Malnutrition 16.0%(10.4% – 23.4%)

6-29 months
N=282

% Median
Severe Acute Malnutrition 2.5% (0.6% – 7.1%)

6-59 months Oedema 2.0 %
Mother’s MUAC <185mm

185 – 219mm
>=220mm

Malnourished
‘At risk’
‘Well nourished’

1.2%
17.8%
81.0%

Under-five retrospective mortality (last 3 months) 7.8 /10,000 /day
Crude retrospective mortality (last 3 months) 5.4/10,000 /day
Measles immunization coverage By card

According to caretaker**
Total

2.2%
10.6%
12.8%

*Cluster sampling method was used with a 95% confidence interval
**When no EPI card was available for the child at the household, measles vaccination
information was collected according to the caretaker

Table 2: Previous survey results

Location Date Global Acute
Malnutrition

Severe Acute
Malnutrition

Nyadin boma, Mareang
Payam (ACF-USA)

November 2001 18.1% 2.7%

Nyadin boma, Mareang
Payam (TEARFUND)

November 2002 18.2% 4.0%
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4. DISCUSSION

The rates of Global Acute malnutrition (GAM) and Severe Acute Malnutrition (SAM) for
children aged 6 to 59 months, expressed in Z-score, are 19.4% and 6.0% respectively. These rates
are above the emergency levels defined by WHO (15% for GAM and 4% for SAM).
The comparison with the previous surveys results highlights a deterioration of the nutritional
status of the population:

♣ in November 20011: GAM: 18.1%, and  SAM: 2.7%
♣ in November 20022:GAM 18.2%  and SAM  4.0%.

The rate of moderate malnutrition remains stable, when comparing the confidence intervals, but
the rate of severe malnutrition tripled within the last 3 years. This increase cannot be a seasonal
artifact (such as hunger gap or harvest period), as the 3 surveys have been achieved in the same
period of the year.
Malnutrition is a consequence of occurrence of several factors: nutrition practices, food security
health, water and sanitation.
During the survey, food shortage was observed and reported by the community. Nyadin has
experienced heavy rains; hence floods in the location. Floods have destroyed a big part of the
crops; this has reduced the quantity of crops harvested. People were eating wild fruits such as
water lily fruits and palm fruits, to supplement their diet.

Few cattle were seen in the Nyadin. Some cows died in the deep swamps because of grazing;
diseases like rinderpest, foot and mouth and anthrax affected the cows; consequently the milk
production was minimal according to the community (2 cups per day). Milk is the main food
given to the young children (under 5 years).   
Statistical comparative analysis of malnutrition rates for children aged 6-29 months and 30-59
months indicate no significant difference (p>0.05). It was found a significant difference (P<0.05)
between boys and girls; boys are 1.83 times more at risk  to be malnourished than girls
(1.37<RR<2.44). No particular care is given to the 6-29 months old or to girls, according to the
mothers.
Mothers were weaning children from the same family pot and the only difference being a lighter
consistency of the food that is similar to porridge.

The vulnerability of the children is enhanced by the bad health conditions. The under-five
mortality rate (U5 MR) is 7.8/10,000/day and almost double the emergency cut of rate of
4/10,000/day. The Crude mortality rate is 5.4/10,000/day and is more than twice higher than the
emergency level of 2/10,000/day
The main presumed causes of death for both under-five and above five children and people were
bloody diarrhea3 (40.4%), simple diarrhea (34.6%). Diarrhea cases are obviously linked to the
bad water and sanitation situation. There are only two boreholes in Nyadin and therefore
inadequate to serve the whole population. Moreover, the boreholes are not covered and could
therefore, be easily contaminated. Most of the population, which cannot access the borehole,
resolves to use water from the river and the swamps, that is not treated before consumption. The
risk of water born diseases is quite high.  

Morbidity reports from the COSV PHCU in Nyadin indicate that Diarrhea, Pneumonia, Malaria
and Bilharzia are the most prevalent diseases in the community.

                                                          
1 ACF-USA, Nyadin nutrition survey, November 2001
2  Tearfund Mareang Nutrition Survey – November 12th -28th 2002
3  Diarrhea is defined as the passage of abnormally loose or fluid stools more frequently than normal
    causing death due to infection.
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Massive flooding that hindered access to the PHCU coupled with the insufficient amount of drugs
to cope with the high morbidity serve as a hindrance to getting better health care and may explain
the very high mortality rates caused by preventable causes amongst both the children and over
five.

Measles immunization coverage for children aged 9 to 59 months is low. Only 2.2% of the
children were vaccinated against measles. Measles was reported as an important presumed cause
of death among children (10.6%) and above 5 years (12.7%).
No measles vaccination activities were reported by the health workers in Nyadin PHCC so far.

There are trained traditional birth attendants (TBAs) in the community who reported that the birth
rate had declined in the current year due to hunger and disease. Around 30 children have been
born in the community since the beginning of the year up to the time of the survey, in October
2003. There had been 14 stillbirths and neo-natal deaths collectively, still in the current year due
to a condition that was unknown to the community; back pains, joint aches and pain in the heart
characterized this condition.
The community reported that pregnant mothers did not receive any special pre-natal care as
regards feeding practices, because of the present food shortage in the community. COSV is
proposing to open an MCH (Maternal Child Health) clinic that would also provide EPI services to
improve the coverage of immunization.  

The SRRC secretary reported the presence of around 12,000 IDPs and returnees in Nyadin. The
survey has revealed that 34% of the households surveyed are temporary residents in Nyadin;
only1.1% declared being IDPs. This poses the problem of the definition of IDPs. The main reason
of displacement was the insecurity and the floods in Nyadin surroundings locations.
During the time of the survey, the SRRC secretary has reported the presence of displaced persons
and returnees in the location due to insecurity and floods in the surroundings of Nyadin. The
presence of these persons exerts a pressure on the food availability of the residents.

WFP did a food distribution between June and July 2003. 62.45 of the households received the
ration whereas 37.6% did not receive the ration. The distribution of WFP ration on the ground is
questionable. The vulnerable population does not really benefit of this food aid.
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5. RECOMMENDATIONS

• COSV to improve on the supply of essential drugs in the PHCC, to establish continuous EPI
services with a special emphasis to measles immunization (to always provide vaccination
card to the mothers to prove that their children have been vaccinated), to run a MCH (Mother
and Child Health) clinic.

• WFP should increase the food aid delivery at 75% ration level, and monitor the post
distribution.

• ACF to maintain nutritional surveillance through surveys and assessments.
• ACF to monitor the food security situation
• UN-Water/OXFAM/SC-UK to provide safe water through installing bore holes in the Payam.
• SCF-UK to carry out hygiene promotion activities in the area and to increase latrines for the

community.
• ACF/FAO/CARE/ to closely monitor the agricultural situation of the population in the area

and introduce ox-plough training.



8

ACKNOWLEDGEMENTS

ACF - USA acknowledges the invaluable support and assistance of the following:

Φ  ECHO for funding the survey,

Φ  Sudan Relief and Rehabilitation Commission (SRRC), both at Lokichoggio and field
level: for facilitating the work in the field,

Φ  The local surveying teams for working tirelessly in the adverse conditions.

Φ  Last but not least, thank you to the local community, particularly mothers/caretakers, for
their cooperation.



9

INTRODUCTION

Nyadin Payam is located in Zeraf County, in Central Upper Nile.   

Swamps and sandy black cotton soil characterize Nyadin; during the time of the survey, Nyadin
was flooded  as a result of the Nile bursting its banks compounded by heavy rainfall in the month
of September. In addition, Nyadin has got many tributaries of the river Zeraf running through the
parish; these include river Jok, Guer and Yei.

Nyadin Payam and the rest of Zeraf Island, has been controlled by the SPLA/SPLM since June
2001. It is located far to the south of the frontline towns. It is surrounded by a swamp which,
protects it from attacks and has therefore, been relatively calm during the past few years. The last
insecurity incidents had been in 1999 whereby there was fighting between the community  and
the militia and in 2001 where there was SPLA fighting with Barge and antanov bombing in Zeraf.

There is limited use of cash for trading in the area with barter trade being the main channel of
trade.

1. IDPs AND RETURNEES POPULATION

It was reported by the SRRC total of 12,4034 IDP’s and returnees in Nyadin who arrived in the
course of 2003, 2000 came from Bentiu in July, 1,403  from Ayod in August and 9,000 from the
North of Nyadin in July. Displacements have been due to the insecurity incidents occurred in
Wun and Ayod County caused by fighting between Gos militia and the community. There were
also influxes of IDP’s from their homes to the highland areas in the period prior to the survey,
due to flooding in the plains. The influxes of IDPs and returnees put pressure on the host
community for food and accommodation. This has caused a strain in terms of food availability
forcing the population to depend heavily on wild foods.

2. FOOD SECURITY

The community of Nyadin is mainly agropastrolist. Agriculture, keeping of cattle and fishing are
the main livelihood of the people living in this Payam. . The main  crops cultivated  are sorghum -
both the long term-maturing variety (Bielwic) and short term (deer), and maize (manytap).  In
addition, the community grows a variety of other crops that include groundnuts, simsim, cow
peas and pumpkin. Wild vegetables such as kieynom, kudra and wur and water lily and lalop are
also consumed during food shortages. The cropping season is between May to October for
sorghum and May to August for maize.

The food security situation in the year 2003, has been affected by many factors: crop diseases that
had hampered the proper development of grains, locust attacks, floods that have adversely
destroyed crops and especially sorghum, and  bird attacks in September which further decreased
the remaining harvest. The sorghum harvested can only last until the end of December 2003, as
reported by the community. The loss of crops has resulted in having one meal per day, eating of
seeds meant for cultivation and eating of wild plants, like the water lily. Mothers were weaning
children using food eaten by the rest of family but with light consistency.
In 2003, ACF has distributed seeds (sorghum, maize, groundnuts and cows peas) and tools
(around 1500 tools inclusive of maloda, panga, jembe, rake, sickle, axe) to Nyadin community.
The community reported insufficient number of farming tools that has contributed to small farms
                                                          
4 IDP population figures as given by the Nyadin SRRC secretary.
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cultivated. The tools commonly used (local hoe, axe, rake, maloda, panga, and sickle) are locally
made by the blacksmith. However the major limitation is that the blacksmith often lacks raw
materials to  make sufficient tools for the community. Regarding the fact that small farms are
cultivated due to insufficiency of tools, the community has expressed a desire of having ox-
plough training to enable them to cultivate larger farms.

The community also keeps livestock including cattle, goats, sheep and chicken. Cattle are a focal
point of the social and economic structure of the community. They are a source of food, as well as
an asset to be used for trade, exchange and for dowry. Cattle are an important source of milk and
rarely consumed as meat. In extreme shortage, cattle are exchanged for grain in the larger
markets. The average number of cattle per household is two.
Constant floods have reduced livestock over the last five years, as reported by the agricultural
society officer. The common diseases affecting livestock include, rinderpest, foot and mouth and
anthrax. Cattle also died because of diseases associated with grazing in swamps (consumption of
snails which affect the liver) and with the consumption of stagnant swampy water. This has
greatly affected milk production, which was reported  not sufficient for households. An estimate
of two cups of milk per day was what a household could obtain. As milk is the main food
provided to the children below 5 years, the diminution of milk production affects their feeding,
hence a risk of malnutrition.

Fishing in the river is an all year round source of food, while in the rainy season, the swelling and
overflow of the river enables the community to fish in the swamps. Fishing is however,
constrained by low availability of canoes and nets. ACF has distributed in the course of the year
2003, twines and hooks in the location. The higher number of IDPs in Zeraf counties as compared
to other counties in Phou state is also likely to harmfully impact on the food sources.5

The community also receives food from WFP. The last distribution had been between  June and
July 2003 and had targeted 4,000 beneficiaries at 50% ratio level. This distribution consisted of
75.35 MT of cereals (maize and sorghum) and 0.76 MT of oil.

The following table shows the ration scale of the WFP food basket indicating the composition of
different ration levels.

Table 3: WFP rations distributed
The community receives food ration from WFP at 50% of the full ration. Cereals, pulses and CSB
were distributed.

Food items Amount as received [g]
50%

Full ration [g]
100%

Cereals [wheat/Maize]ς 225 450
Pulses [lentils] 25 50
CSB [Corn Soya Blend] 25 50
Vegetable oil 0 30
Salt 0 5
Calories [Kcal]* 922 2136
% of protein 16.1 22.9
% fat 5.2 18
ς : The calorific value for cereal indicates the caloric content in wheat.
*: Calorific value calculated using food composition tables from ‘Joint WFP/UNHCR Guidelines for Estimating Food
and Nutritional Needs in Emergencies’, December 1997.
                                                          
5 Upper Nile 2002/03 ANA Report.
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3. HEALTH

Health services in Nyadin are provided by The Coordination for Voluntary Services (COSV),
which runs a PHCC. The Nyadin PHCC offers laboratory and curative services. Though there is a
constant supply of drugs to the clinics, they are still inadequate to meet the community needs due
to the high morbidity. Morbidity reports from the COSV PHCU in Nyadin indicate that diarrhea,
pneumonia, malaria and bilharzia are the most prevalent diseases in the community. Referral
cases as pertains malnutrition could currently be sent to the ACF-USA feeding centers in Old
Fangak Payam which, in the flooded season was two days walk from Nyadin.
There are outreach services provided by COSV CHWs (Community Health Worker) who carry
out health education (basic hygiene) within the community through home visiting.

There are trained traditional birth attendants (TBAs) in the community. COSV is proposing to
open an MCH (Maternal Child Health) clinic, which would also provide EPI services to increase
the coverage of immunization.

The Nyadin PHCU experiences staff shortage as it has only 3 community health workers, who are
also required to conduct health education sessions within the community. In Nyadin the PHCU
was in urgent need of a Laboratory inverter to be able to conduct blood tests.  According to the
medical assistants other problems experienced by the PHCUs were, lack of malaria resistant
drugs and lack of facilities to admit patients.

4. WATER AND SANITATION

There are only two boreholes in Nyadin and therefore, inadequate in serving the whole
population. One of the boreholes is salty and is thus used on limited basis. The boreholes are not
covered and could therefore, be easily contaminated; the risk of diarrhea is obvious. Most of the
population, which cannot access the borehole, resolves to using water from the river and from
swamps. The water collected is contaminated and is not filtered, boiled or covered before the use.
During the dry season, water is collected from the ponds, which has also a high risk of
contamination.
There were 35 latrines constructed in Nyadin by SC-UK, but 25 had however been destroyed by
floods as they were only 2 meters deep.

5.  EDUCATION

There is one school in Nyadin, which is run and supported by SCF-UK since 1999. The school
runs up to standard five. There has, however, been a drop in attendance due to the floods, as many
children come from the flooded areas are very far. The head teacher recommended that it would
be easier for the children to learn effectively if boarding facilities were introduced. An interview
with the teachers indicated that the school lacked adequate learning and teaching materials and
the number of teachers, who are already not well trained, was inadequate. There was also the
problem of mobilizing the children due to lack of awareness on the importance of education in the
community.
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6. SUMMARY OF ACTIONS TAKEN BY NGOs AND OTHER PATNERS

Table 4: Agency and NGOs intervention

Agency Activities
ACF USA • Food Security: distribution of seeds, tools and fishing equipment

• Emergency response: distribution of IDP (‘survival’) kits  including
fishing equipment

• Nutrition surveillance: regular nutrition surveys
WFP • Targeted Food Aid distribution and monitoring
COSV • Health: Operation of 1 Primary Health Care Center
SC-UK • Education: Material, financial and support supervision to 1 school

• Water and sanitation: drilling of boreholes, building of latrines

ACF-USA made two distributions Nyadin during the year 2003. The first distribution was a food
security intervention and was done between April and June with seeds, tools and fishing
equipment being distributed.6 The second distribution done between the 13th and 16th of
December 2003 and was mainly an emergency intervention that was greatly necessitated by the
flooding in Mareang Payam and after assessments by both the food security and nutrition teams.7

The Non-Food Items distribution targeted 36.4% households in the area. The items distributed
were blankets, mosquito nets, needles and thread, fishing twines and hooks.

                                                          
6 ACF-USA Food distribution report April – June 2003
7 ACF-USA Mareang EP & R Distribution Report 13th-16th December
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METHODOLOGY

1. Type of survey and sample size

The target population of the survey was children aged 6 to 59 months.  The area covered was
restricted to a maximum of 4 hours walking distance from the Nyadin airstrip, with 22 villages
being included in the survey. (See Appendix for villages selected).
The total population of the accessible villages was estimated to 21630 the targeted population was
estimated at 4327 (calculated as 20% of the entire population). As the target population was less
than 4,500, the sample has been calculated to be 30 clusters consisting of 27 children each,
selected randomly, which provides results with 95% of confidence interval.

2. Sampling methodology

The first level of sampling are the clusters, represented by villages, randomly selected with the
probability proportional to the population size [see appendix for village list and estimated
population].
The second level of sampling, i.e. selection of the families, was done in the selected clusters at
the respective households. The team went to the center of the chosen cluster and randomly
selected a direction by spinning a pen. The first household visited was the first house encountered
in the direction of the pen tip. The remaining houses were chosen by proximity, always taking the
houses on the right hand side.  Where more than one family resided in the homestead [a family
was defined as a group of people  who share a ‘cooking pot’] all the children between 6 and 59
months of a same family were selected. In a compound with several wives not sharing the same
cooking pot, each wife and her children are considered as a family, the children below 5 years
were included in the survey.

3. Data collection
(See appendices for questionnaires)

The following data were collected for each child chosen, aged 6 to 59 months:
Age: recorded with help of a local calendar of events (See appendix for calendar)
Sex: recorded.
Weight: (Salter balance of 25 kg, precision of 100g). Children were weighed without clothes.
Height: (Shorr measuring board, precision of 0.1 cm). Children less than 85 cm were measured
lying down, while those greater than or equal to 85 cm were measured standing up.
Mid-Upper Arm Circumference: (MUAC tape with a precision of 1 mm) was measured at mid-
point of left upper arm for children.
Bilateral oedema: assessed by the application of normal thumb pressure for at least 3 seconds to
both feet.
Measles vaccination: This was assessed according to the response given by the mother/caretaker
as to whether the child had received measles vaccination or not.
EPI card coverage: caretakers were asked if the surveyed child possessed an EPI card or not,
and if not, whether the child had been vaccinated.
Household status: For the surveyed children, households were asked if they were permanent
residents, temporarily in the area or displaced.
Caretaker information: At each household with under five years old children, teams inquired
who the caretaker was, their sex was noted, their relationship to the children and their MUAC was
measured.
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Retrospective mortality: At all households (with or without under five children to be surveyed),
teams inquired for the number of household members alive per specified age groups (see
mortality questionnaire in appendix). Additionally, it was inquired how many people had died, if
any, 3 months ago and the presumed cause of death.

1 = diarrhea: any episode of more than three liquid-like stools per day
2 = bloody diarrhea: the presence of blood in stools
3 = measles: any episode of fever accompanied by cutaneous eruption and may be   

accompanied by rhino-pharyngitis and/or conjunctivitis
4 = fever: elevated body temperature
5 = lower respiratory tract infection: any episode with associated fever and cough and at

least one of the following signs: sputum, thoracic pain, dyspnea, wheezing.
6 = malnutrition:  any individual with bilateral oedema and/or wasting
7 = accident
8 = other: specify presumed cause of death

4. Indicators, guidelines and formulas used

4.1. Acute Malnutrition

¬ Weight-for-Height Index

For the children, acute malnutrition rates were estimated from the weight for height (W/H) index
values combined with the presence of oedema. The W/H indices are compared with NCHS
references. W/H indices were expressed both in Z-scores and in percentage of the median. The
expression in Z score has true statistical meaning and allows inter-study comparison. The
percentage of the median on the other hand is commonly used to identify eligible children for
feeding programmes and both will be reported.

Guidelines for the results expressed in Z Score:
• Severe malnutrition is defined by W/H < -3 SD and/or existing bilateral oedema
• Moderate malnutrition is defined by W/H < -2 SD and >= -3 SD and no oedema
• Global malnutrition is defined by W/H < -2 SD and/or existing oedema.

Guidelines for the results expressed in percentage according to the median of reference:
• Severe malnutrition is defined by W/H < 70 % and/or existing bilateral oedema
• Moderate malnutrition is defined by W/H < 80 % and >= 70 % and no oedema.
• Global malnutrition is defined by W/H < -80% and/or existing oedema.

¬ Mid-Upper Arm Circumference (MUAC)

Children’s MUAC

The weight for height index is the most appropriate index to quantify wasting in a population in
emergency situations where acute forms of malnutrition are the predominant pattern. However
the mid-upper arm circumference (MUAC) is a useful tool for rapid screening of children at a
higher risk of mortality. The MUAC is only taken for children with a height of 75 cm and more.
The guidelines used by Action Against Hunger are as follows:
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MUAC <110 mm severe malnutrition and high risk of mortality
MUAC>=110 mm and <120 mm moderate malnutrition and moderate 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 mm ‘adequate’ nutritional status

Caretaker’s MUAC

Common cut-offs for the two sexes have also been suggested at 185mm to define global acute
malnutrition and 160mm to define severe acute malnutrition (Collins, 1996) and these cut-offs
have been accepted by the agencies working in South Sudan during a task force meeting.8

Additionally, a cut-off of 220mm for women and 230mm for men has been proposed as
delineating energy deficiency (James et al, 1994).
The guidelines used by Action Against Hunger are as follows:

MUAC <185 mm High energy deficit, or acute malnutrition
MUAC>=185 mm and <220mm Risk of malnutrition
MUAC>=220 mm ‘Adequate’ nutritional status

4.2. Mortality

The mortality rate (MR) is determined for both the whole population (CMR) and children under 5
years (U-5MR) old.
The defined limits are as follows9:

U-5MR
Alert level: 2/10 000 people/day
Emergency level: 4/10 000 people/day

CMR
Alert level: 1/10 000 people/day
Emergency level: 2/10 000 people/day

The death rate (DR), for U-5s or the whole population, is calculated as follows:

If : n = the number of deaths (in the last 3 months)
And:    N = the number alive the day of the survey
Then:   DR = n/ [((n+N) + N) /2]

The RMR = (DR x 10 000) /number of days in the period. The period corresponds to 3 months
(90 days) preceding the survey.
Therefore, RMR = (DR x 10 000) /90. It is expressed per 10 000people/ day.

                                                          
8 April 13th 1998, Lokichokio
9 Health and nutrition information systems among refugees and displaced persons, Workshop report on
refugees nutrition, ACC / SCN, Nov 95.
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5. Fieldwork

Six teams of three people each executed the fieldwork. All participants underwent a three-day
training and a half day for the pilot survey.
ACF-USA supervised as much as possible the teams in the villages.
The anthropometric data was collected over a period of five working days.
A focus group discussion was held with the community leaders to get information on nutrition,
health, sanitation, food security situation.

6. Data Analysis

Data processing and analysis were carried out using EPI-INFO 5.0 program and EPINUT
computer software.
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RESULTS

1. Distribution by age and sex

Table 5. Distribution by age and sex

AGE
(In months)

BOYS GIRLS TOTAL Sex
Ratio

N % N % N %
06 – 17 61 63.5 35 36.5 96 11.9 1.74
18 – 29 77 41.4 109 58.6 186 23.0 0.71
30 – 41 83 43.0 110 57.0 193 23.8 0.75
42 – 53 99 48.8 104 51.2 203 25.1 0.95
54 – 59 58 43.9 74 56.1 132 16.3 0.78

Total 378 46.7 432 53.3 810 100.0 0.88

Figure 1. Distribution by age and sex
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The distribution by sex shows a slight imbalance with there being more boys than girls in the 06-
17 months age groups as shown in Fig 1 below. However, the overall sex ratio is 0.88 and allows
for validation of the sample selection.

Age distribution shows under representation and over representation of the 6-17 and 54-59
months age groups respectively. The under representation of 06-17 months age group could be
due to births and neonatal deaths (14 cases since the beginning of 2003), as reported by TBAs in
Nyadin. It should also be noted that in most cases, ages given by parents (caretakers) were rather
approximate and were subject to strong recall bias. Dates of birth were not known and a local
calendar of events had to be used to estimate the ages, which could explain also the difference in
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age group observed. To a large extent, inclusion of children in the sample was based on
satisfaction of the height criteria of 65 – 110cm.

2. Anthropometric analysis

2.1. Acute malnutrition

¬ Distribution of malnutrition in Z-score

Table 6. Weight For Height Distribution by AGE in Z-SCORE

AGE
(In months)

Total < -3 SD ≥≥ -3 SD & < - 2 SD ≥≥ -2 SD
Oedema

N N % N % N % N %
06-17 96 4 4.2 14 14.6 76 79.2 2 2.1
18-29 186 10 5.4 28 15.1 145 78.0 3 1.6
30-41 193 5 2.6 22 11.4 160 82.9 6 3.1
42-53 203 8 3.9 32 15.8 159 78.3 4 2.0
54-59 132 6 4.5 12 9.1 113 85.6 1 0.8
TOTAL 810 33 4.1 108 13.3 653 80.6 16 2.0

Table 7. WEIGHT/HEIGHT vs. OEDEMA in Z-scores

< -2 SD ≥≥ -2 SD

Oedema YES Marasmus/Kwashiorkor
8      1.0 %

Kwashiorkor
8      1.0 %

NO Marasmus
141    17.4 %

Normal
653     80.6 %

Both marasmus and kwashiorkor were found in Nyadin.

Figure 2. Z-score distribution Weight-for-Height
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There is a significant displacement of the sample curve to the left of the reference curve,
indicating a poor nutritional situation in this population. The mean Z-score of the sample of –
0.72 (SD: 1.49).

Table 8. Global and Severe Acute Malnutrition by age group in Z-Score

6-59 months (n =810) 6-29 months (n =282)
Acute global malnutrition 19.4% (15.6% – 23.7%) 21.6% (15.2% – 29.7%)

Severe acute malnutrition 6.0% (4.0% –9.0%) 6.7% (3.3% – 12.7%)

The rate of global malnutrition is 19.4 % for the children aged 6 to 59 months. Statistically, there
is no significant difference between the malnutrition rates of the 6-29 months and the 30-59
months old children (p>0.05). All the children are at risk of malnutrition.

Table 9. Nutritional Status by sex in Z-Score

Boys Girls
Nutritional status Definition

N % N %
Severe malnutrition Weight for Height < -3 and/or oedema 32 8.5 17 3.9

Moderate malnutrition -3 ≤ Weight for Height < -2 64 16.9 44 10.2

No malnutrition  Weight for Height >= -2 and no
oedema 282 74.6 371 85.9

TOTAL 378 100 432 100

The statistical analysis shows that there is a significant difference in the prevalence of
malnutrition between boys and girls (p<0.05). Boys are 1.83 times more at risk  to be
malnourished than girls (1.37<RR<2.44). There is no difference mentioned by the community in
care provided to boys or girls.

¬ Distribution of malnutrition in percentage of the median

Cut-offs for acute malnutrition expressed in percentage of the median are commonly used in
determining admission criteria in feeding centres.

Table 10. Weight/Height: Distribution by Age in percentage of median

AGE
(In months)

< 70% ≥≥ 70% & < 80% ≥≥ 80% Oedema

N N % N % N % N %
06-17 96 2 2.1 13 13.5 79 82.3 2 2.1
18-29 186 0 0.0 25 13.4 158 84.9 3 1.6
30-41 193 2 1.0 19 9.8 166 86.0 6 3.1
42-53 203 4 2.0 24 11.8 171 84.2 4 2.0
54-59 132 2 1.5 12 9.1 117 88.6 1 0.8
TOTAL 810 10 1.2 93 11.5 691 16 16 2.0
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Table 11. Weight for Height Vs Oedema in percentage of median

< -2 SD ≥ -2 SD

Oedema YES Marasmus/Kwashiorkor
6          0.7 %

Kwashiorkor
10      1.2 %

NO Marasmus
103       12.7 %

Normal
691     85.3 %

Table 12. Global and Severe Acute Malnutrition by age group in percentage of median

6-59 months (n =810) 6-29 months (n =282)
Acute global malnutrition 14.7% (11.4% –18.7%) 16.0% (10.4% – 23.4%)

Severe acute malnutrition 3.2% (1.8% – 5.6%) 2.5% (0.6% – 7.1%)

As observed in the statistical comparison between the 6-29 and the 30-59 months age groups of
the nutritional status, expressed in Z-scores, there is no significant difference in malnutrition
between the 2  age groups.

Table 13. Nutritional Status by sex in Percentage of Median

Boys Girls
Nutritional status Definition

N % N %

Severe malnutrition Weight for Height < 70% and/or
oedema 16 4.2 10 2.3

Moderate malnutrition -3 ≤ Weight for Height < 80% 59 15.6 34 7.9

No malnutrition  Weight for Height >=  80% and no
oedema 303 80.2 388 89.8

TOTAL 378 100 432 100

The statistics analysis shows as previously, that there is a significant difference in the prevalence
of malnutrition between boys and girls (p<0.05). Boys present 1.95 times more risk to be
malnourished than girls (1.38<RR<2.75).

2.2. Risk to Mortality: Children’s MUAC

As MUAC overestimates the level of under nutrition in children less than 1 year old, the analysis
refers only to children having height equal or greater than 75cm.
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Table 14. MUAC distribution

Nutritional status Total Height >=75cm
and < 90 cm

Height >=90 cm
Criteria

N % N % N %
<110 mm Severe malnutrition 30 4.1 20 7.2 10 2.3
110>=MUAC<120mm Moderate malnutrition 42 5.8 26 9.3 16 3.6
120 >=MUAC<125 mm At risk of malnutrition 56 7.8 33 11.8 23 5.2
MUAC>=125 No malnutrition 594 82.3 200 71.7 394 88.9
TOTAL 722 100 279 100 443 100

According to the MUAC measurement, 4.1% of the children are severely malnourished and
therefore at high risk to mortality. 5.8% are moderately malnourished and could easily slip into
the severely malnourished group. 7.8 % are at the ‘border’ line and, therefore, at risk to
malnutrition. These results confirm the rates of malnutrition obtained; the nutritional situation in
Nyadin is precarious and need to be addressed.

2.3. Adult Malnutrition: Caretakers’ MUAC

A total of 570 mothers and caretakers were measured. The nutritional status estimated through the
MUAC of the 411 mothers is as follows:

Table 15. Adult MUAC distribution according to nutritional status

Criteria Nutritional status N %

<185 mm Malnourished 5 1.2

185 mm >=MUAC<220mm At risk to malnutrition 73 17.8

MUAC>= 220mm No malnutrition 333 81.0

TOTAL 411 100

Although the proportion of the caretakers that are wasted is not very high [1.2%], the proportion
of those that are at risk to malnutrition is important.

3. Measles vaccination coverage

Measles vaccination is administered from the age of 9 months. Children 9-59 months were
included in the analysis. A total of 792 children were included in the analysis.

Table 16. Measles vaccination coverage

Measles vaccination N %
According to the EPI card 18 2.2
According to the caretaker 85 10.6
Total 103 12.8

Measles vaccination coverage is very low if only the presentation of the vaccination card is taken
in account; indeed, only 2.2% of the children have an EPI card proving the measles vaccination.
According to the mothers or caretakers, 10.6% of the children were vaccinated against measles,
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hence an approximate coverage of 12.8%. The health workers in the PHCC reported no measles
vaccination activities. .

4. Household status

Table 17. Household status

Status N %
Residents 370 64.9
Temporary Residents (in transit) 194 34.0
Internally Displaced (for less than 1 year) 6 1.1
Total 570 100.0%

More than half of the surveyed families (64.7%) are from household’s resident in the area.  34.2%
of them are temporary residents and 1.1 % are internally displaced. The temporary residents left
their locations because mainly of floods due to the heavy rains experienced in the Payam this
year.

5. Composition of the household

Six hundred and forty one (641) households were visited during the survey (retrospective
mortality survey), who all had children below 5 years old. The households count in average 2.2
children  under five year and  4.2 above 5 years.

Table 18. Household composition

Age group N %
Under 5 years 1432 34.8

Above 5 years 2686 65.2

Total 4118 100.0

6. Mortality rate

- Under Five

There were 1432 children under 5 years old alive at the time of  the survey, and 104 children
under 5 had died within the preceding 3 months.

Mortality Rate (MR) = (104/((1432+104)+1432)/2) x 10,000) /90 = 7.79/10,000/day

According to the above formula, the under-five mortality rate is 7.79/10,000/day.

- Crude mortality rate (CMR)

There were 4118 people alive in the households surveyed, and 206 people had died within the
preceding 3 months.

MR= ((206/((4118+206)+4118/2) x 10,000) /90 = 5.42/10,000 persons/day

According to the above formula, the CMR is 5.42/10,000/day.
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7. Causes of mortality

Table 19. Presumed causes  of death.

Under five Above five
Cause of death N % N %

Bloody diarrhoea       42      40.4 33 32.4
Simple diarrhoea       36      34.6 35 34.3
Measles       11      10.6 13 12.7
Fever         7        6.7 9 8.8
Malnutrition         5        4.8 7 6.9
Lower respiratory infection         1        1.0 4 3.9
Accident         2        2.0 1 1.0
Total       104        100 102 100.0

8. Food distribution
Table 19: Households benefiting WFP food Ration

62.4 % of the households visited have declared to receive WFP ration.

WFP ration N %
Received 400 62.4
Did not receive 241 37.6
Total 641 100.0
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DISCUSSION-RECOMMENTATIONS

The rates of Global Acute malnutrition (GAM) and Severe Acute Malnutrition (SAM) for
children aged 6 to 59 months, expressed in Z-score, are 19.4% and 6.0% respectively. These rates
are above the emergency levels defined by WHO (15% for GAM and 4% for SAM).
The comparison with the previous surveys results highlights a deterioration of the nutritional
status of the population:

♣ in November 200110: GAM: 18.1%, and  SAM: 2.7%
♣ in November 200211:GAM 18.2%  and SAM  4.0%.

The rate of moderate malnutrition remains stable, when comparing the confidence intervals, but
the rate of severe malnutrition tripled within the last 3 years. This increase cannot be a seasonal
artifact (such as hunger gap or harvest period), as the 3 surveys have been achieved in the same
period of the year.
Malnutrition is a consequence of occurrence of several factors: nutrition practices, food security
health, water and sanitation.
During the survey, food shortage was observed and reported by the community. Nyadin has
experienced heavy rains; hence floods in the location. Floods have destroyed a big part of the
crops; this has reduced the quantity of crops harvested. People were eating wild fruits such as
water lily fruits and palm fruits, to supplement their diet.

Few cattle were seen in the Nyadin. Some cows died in the deep swamps because of grazing;
diseases like rinderpest, foot and mouth and anthrax affected the cows; consequently the milk
production was minimal according to the community (2 cups per day). Milk is the main food
given to the young children (under 5 years).   
Statistical comparative analysis of malnutrition rates for children aged 6-29 months and 30-59
months indicate no significant difference (p>0.05). It was found a significant difference (P<0.05)
between boys and girls; boys are 1.83 times more at risk  to be malnourished than girls
(1.37<RR<2.44). No particular care is given to the 6-29 months old or to girls, according to the
mothers.
Mothers were weaning children from the same family pot and the only difference being a lighter
consistency of the food that is similar to porridge.

The vulnerability of the children is enhanced by the bad health conditions. The under-five
mortality rate (U5 MR) is 7.8/10,000/day and almost double the emergency cut of rate of
4/10,000/day. The Crude mortality rate is 5.4/10,000/day and is more than twice higher than the
emergency level of 2/10,000/day
The main presumed causes of death for both under-five and above five children and people were
bloody diarrhea12 (40.4%), simple diarrhea (34.6%). Diarrhea cases are obviously linked to the
bad water and sanitation situation. There are only two boreholes in Nyadin and therefore
inadequate to serve the whole population. Moreover, the boreholes are not covered and could
therefore, be easily contaminated. Most of the population, which cannot access the borehole,
resolves to use water from the river and the swamps, that is not treated before consumption. The
risk of water born diseases is quite high.  

Morbidity reports from the COSV PHCU in Nyadin indicate that Diarrhea, Pneumonia, Malaria
and Bilharzia are the most prevalent diseases in the community.

                                                          
10 ACF-USA, Nyadin nutrition survey, November 2001
11  Tearfund Mareang Nutrition Survey – November 12th -28th 2002
12  Diarrhea is defined as the passage of abnormally loose or fluid stools more frequently than normal
    causing death due to infection.
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Massive flooding that hindered access to the PHCU coupled with the insufficient amount of drugs
to cope with the high morbidity serve as a hindrance to getting better health care and may explain
the very high mortality rates caused by preventable causes amongst both the children and over
five.

Measles immunization coverage for children aged 9 to 59 months is low. Only 2.2% of the
children were vaccinated against measles. Measles was reported as an important presumed cause
of death among children (10.6%) and above 5 years (12.7%).
No measles vaccination activities were reported by the health workers in Nyadin PHCC so far.

There are trained traditional birth attendants (TBAs) in the community who reported that the birth
rate had declined in the current year due to hunger and disease. Around 30 children have been
born in the community since the beginning of the year up to the time of the survey, in October
2003. There had been 14 stillbirths and neo-natal deaths collectively, still in the current year due
to a condition that was unknown to the community; back pains, joint aches and pain in the heart
characterized this condition.
The community reported that pregnant mothers did not receive any special pre-natal care as
regards feeding practices, because of the present food shortage in the community. COSV is
proposing to open an MCH (Maternal Child Health) clinic that would also provide EPI services to
improve the coverage of immunization.  

The SRRC secretary reported the presence of around 12,000 IDPs and returnees in Nyadin. The
survey has revealed that 34% of the households surveyed are temporary residents in Nyadin;
only1.1% declared being IDPs. This poses the problem of the definition of IDPs. The main reason
of displacement was the insecurity and the floods in Nyadin surroundings locations.
During the time of the survey, the SRRC secretary has reported the presence of displaced persons
and returnees in the location due to insecurity and floods in the surroundings of Nyadin. The
presence of these persons exerts a pressure on the food availability of the residents.

WFP did a food distribution between June and July 2003. 62.45 of the households received the
ration whereas 37.6% did not receive the ration. The distribution of WFP ration on the ground is
questionable. The vulnerable population does not really benefit of this food aid.
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RECOMMENDATIONS

• COSV to improve on the supply of essential drugs in the PHCC, to establish continuous EPI
services with a special emphasis to measles immunization (to always provide vaccination
card to the mothers to prove that their children have been vaccinated), to run a MCH (Mother
and Child Health) clinic.

• WFP should increase the food aid delivery at 75% ration level, and monitor the post
distribution.

• ACF to maintain nutritional surveillance through surveys and assessments.
• ACF to monitor the food security situation
• UN-Water/OXFAM/SC-UK to provide safe water through installing bore holes in the Payam.
• SCF-UK to carry out hygiene promotion activities in the area and to increase latrines for the

community.
• ACF/FAO/CARE/ to closely monitor the agricultural situation of the population in the area

and introduce ox-plough training.
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Appendix 1

DATE: TEAM N°.: 

VILLAGE: CLUSTER N°.:

    CHILDREN    CARETAKER  

N°. Family
N°.

 Age
Mths

Sex
  M/F

Weight
Kg

Height
cm

Oedema
Y/N

MUAC
mm

EPI
Card
Y/N

Measles
C/M/N

***

Status
*

Parental
Link

With The
Child **

Sex
M/F

MUAC
mm

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             

Status*: 1=resident, 2=displaced, 3=family temporarily resident in village (cattle camp, water point,…)
Parental link**:  1=mother, 2=other person
Measles***: C=according to EPI card, M=according to mother, N=not immunized against measles

ANTHROPOMETRIC SURVEY QUESTIONNAIRE
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APPENDIX  2:

*1= Diarrhea (simple), 2=Diarrhoea (bloody), 3=Measles, 4=Fever, 5=Lower Respiratory Infection,
6=Malnutrition, 7=Accident, 8=Other (write presumed cause of death) Month of death 1= 1Month ago, 2= 2
Months ago, 3= 3 Months ago  WFP ration 1= Yes,  2= No

 DATE: TEAM LEADER:
VILLAGE: TEAM NUMBER :

< 5 YEARS > = 5 YEARS

 N°

Number
of < 5
Years
alive
today

Number of
dead in
last 3

months

CAUSE*Month of
death

NUMBER
>/= 5 Years
alive today

Number of
dead>/=5

years in the
last 3 months

CAUSE* WFP
ration

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       

MORTALITY SURVEY QUESTIONNAIRE
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APPENDIX 3:  LIST OF VILLAGES OF NYADIN PARISH INCLUDED IN THE
                            SURVEY

Village     Est.

population

Est. <5

population

Cumulative <5

population

    No.

Assigned

Clusters Number

clusters

Tharwang 1433 287 287 0-287 1, 2 2

Lowir 1942 388 675 288-675 3, 4 2

Meer 349 70 745 676-745 5 1

Kurtet 355 71 816 746-816

Kuondor 469 94 910 817-910 6 1

Tharuop 1606 321 1231 911-1231 7,8 2

Dhorpan 2194 439 1670 1232-1670 9,10,11 3

Patuak 517 103 1773 1671-1773 12 1

Ruphnial 561 112 1885 1774-1885 13 1

Nyadin 469 94 1979 1886-1979

Goah 1033 207 2186 1980-2186 14,15 2

Kuermapiny 523 105 2291 2187-2291

Nyanyik 391 77 2368 2292-2386 16 1

Kuernyoni 330 66 2434 2287-2434

Tharkuer 2543 509 2943 2435-2943 17,18,19 3

Rupkuny 4520 904 3847 2944-3847 20,21,22,23,24,25,26 7

Nguangany 319 64 3911 3848-3911 27 1

Wichgok 373 75 3986 3912-3986

Kuernyal 253 51 4037 3987-4037 28 1

Lingir 529 106 4143 4038-4143

Kuerthep 239 48 4191 4144-4191 29 1

Tuenydeng 682 136 4327 4192-4327 30 1

Total 21630   4327 4327 30
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Appendix 4.Calender of events Nyadin

MONTH Seasons 1998 1999 2000 2001 2002 2003
57 45 33 21 9

Tanginya kidnaps UN  
plane, then leaves Old 
Fangak. SPDF begins

Teacher training by 
SCF

Teacher Training by 
SCF

56 44 32 20 8
Fighting between 
Tanginya and SPDF. 
WFP food drop in Paquir

Meningitis outbreak  in 
Zeraf. SCF teacher 

training begins..
55 43 31 19 7

Floods from the Nile Meningitis outbreak   
continues. 

54 42 30 18 6

Seeds and tools       
distribution by ACF-USA 

    

53 41 29 17 5

Non-food items          to 
Nyadin by SCF.

SPDF joins SPLA.    
Drought 'Reel'.  SCF 
teacher training ends

Distribution of Non-
food items by ACF-

USA

52 40 28 16 4

Dry spell in Zeraf. Attack 
by GOS in Old Fangak

51 39 27 15 3
Unicef drops Fishing 
twine in Old Fangak

UNICEF drops        39      
fishing twine in Old 
Fangak.

"Kuony" Destruction of 
crops by floods

50 38 26 14 2

Fighting Between Rang 
and Bang

 

49 37 25 13 1

End of Tot
Tanginya sends    

soldiers to fight Bang 
and looting.

Birds attack crops.     
'Nyoch'  Flooding of Nile.

SPLA fighting with Barge. 
Antonov Bombing in Zeraf. 

Flooding

48 36 24 12

Antonov Bombing in Zeraf

59 47 35 23 11
Polio campaign  Polio campaign       

Non-food items to 
Nyadin by SCF  

Polio campaign. 

58 46 34 22 10

Dar harvest continues.

DECEMBER

NOVEMBER

OCTOBER

SEPTEMBER

'Jom" Rainy season ends. 
"Berwic" harvest of sorghum 

cattle move out of Luak to camp 
close to home

"Jom" ends.  Christmas                

AUGUST

JULY

MARCH End of Mai

APRIL
Beginning of "Ruel". Return 
home from cattle camp and 

clearing of land

Start of rainy season, planting of 
sorghum and maize 

End of "Ruel"JUNE

MAY

"Tot" Weeding. Some maize 
harvested and short-term 

sorghum. "Dar". 

FEBRUARY

JANUARY Beginning of "Mai"

Movement to cattle camp,fishing 
camp or water points


