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EXECUTIVE SUMMARY 
 
The conflict in Syria has taken a significant toll on the country’s health and nutrition 
infrastructure and human resources, with health facilities in Syria operating under severe 
human and material resource constraints.  The delivery of essential services is challenged by 
numerous conflict-related threats: aerial attacks; politicization of aid; control of health facilities 
and schools by armed actors during times of peak conflict and targeting health workers, 
including kidnap, detention and extortion for political, ideological or financial reasons.   

The nutrition surveillance system was established by ACU in coordination with UNICEF, Thus, 
the system provides early indication of malnutrition trends, providing information that can be 
used for advocacy, in addition to an assessment of the current situation was done to certain 
the gaps and assess the already existing services. 

The Northern of Ar Raqqa Governorate _ Tell Abiad District is a bordering area to Turkey with 
high number of IDPs from other areas of Ar Raqqa governorate and Deir Ez zor who fled from 
the military operations, about 40% of the population is IDPs (NPM October_2017 statistics). 

 

The purpose of this survey is to estimate the prevalence of undernutrition of 6-59 months 
children in northern Ar Raqqa _Tell Abiad district and assess the severity of nutrition situation 
in the area. A two-stage cluster sampling methodology was used. Clusters from the area were 
randomly selected. The field data collection was conducted between the17th to 27th January 
2018 and was under taken by seven teams selected after training. The data collection lasted 
for 8 days. In each cluster 22 HH were randomly selected using both simple and systematic 
random sampling method. Each HH was visited and all questionnaires and measurements 
were taken. 

All 42 pre-selected clusters were visited and no reserve cluster was used. 924 HH were visited 

where 916 children 6 -59 month were measured for malnutrition. The overall plausibility score 
of the Survey was 1% which is considered as vary good (Annex 1). 

 
The GAM rate in children aged between 6- 59 months was 2.1 %(1.2 - 3.7 95% C.I.) which is 

classified as “low” based on WHO classification1 for severity of malnutrition. The identified 

GAM rate and severity is approximately similar to GAM rates identified by previous surveys 

conducted in Syria in recent years. The Table1 below provide a summary of the main 

indicators. 

 
 
 
 
 
 
 
 
 
 
 
 
 

1 WHO classification of severity of malnutrition: 
http://www.who.int/nutgrowthdb/about/introduction/en/index5.html 

http://www.who.int/nutgrowthdb/about/introduction/en/index5.html
http://www.who.int/nutgrowthdb/about/introduction/en/index5.html
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Table 1: Summary of key indicators 

 

RECOMMENDATION: 
Implement IYCF programs to consult the mothers and provide them with the proper feeding 

practices for infants and young children, enhancing the limited existing nutrition programs, enhance 

the nutrition surveillance sites for monitoring, advocate for additional preventative nutrition 

policies and micronutrients supplies to be delivered to Ar-Raqqa. As a long-term recommendation, 

improving the availability of health services and water, hygiene and sanitation conditions to reduce 

the prevalence of stunting. 

2 Based on WHO Child Growth Standards (2006) and exclusion of z-scores from observed mean (Adjusted SMART flags: WHZ -4 to 4; HAZ -4 to 4; WAZ -4 to 4)

Prevalence of acute malnutrition based on weight- 

height z-scores2 (n) % 95 % CI 

Prevalence of global acute malnutrition 

(WFH <-2 z-score and/or edema) 
19 2.1 1.2 – 3.7 95% C.I. 

Prevalence of moderate acute malnutrition 

(WFH <-2 z-score and >=-3 z-score, no edema) 
16 1.8 1.0 – 3.2 95% C.I. 

Prevalence of severe acute malnutrition 

(WFH <-3 z-score and/or edema) 
3 0.3 0.1 – 1.0 95% C.I. 

Prevalence of acute malnutrition based on MUAC    

Prevalence of global malnutrition 

(< 125 mm and/or edema) 
17 1.9 1.1 – 3.2 95% C.I. 

Prevalence of moderate malnutrition 

(< 125 mm and >= 115 mm, no edema) 
11 1.2 0.7 – 2.2 95% C.I. 

Prevalence of severe malnutrition 

(< 115 mm and/or edema) 
6 0.7 0.3 – 1.6 95% C.I. 

Prevalence of underweight based on weight-for-age z- 

scores2 
   

Prevalence of        underweight 

(WFA <-2 z-score) 
94 10.3 8.3 – 12.7 95% C.I. 

Prevalence of moderate underweight 

(WFA <-2 z-score and >=-3 z-score) 
80 8.8 7.0 – 10.9 95% C.I. 

Prevalence of severe underweight 

(WFA <-3 z-score) 
14 1.5 0.8 – 2.8 95% C.I. 

Prevalence of stunting based on height-for-age z- 

scores2 
   

Prevalence of stunting 

(HFA <-2 z-score) 
295 32.4 27.9 – 37.3 95% C.I. 

Prevalence of moderate stunting 

(HFA <-2 z-score and >=-3 z-score) 
203 22.3 19.3 – 25.7 95% C.I. 

Prevalence of severe stunting 

(HFA <-3 z-score) 
92 10.1 7.7 – 13.2 95% C.I. 

Prevalence of overweight based on weight for height 
cut-offs2 

   

Prevalence of overweight (WHZ > 2) 24 2.6 1.7 – 4.0 95% C.I. 

Prevalence of severe overweight (WHZ > 3) 1 0.1 0.0 – 0.8 95% C.I. 
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1. INTRODUCTION 
 
The survey was conducted in Tell Abiad district of Ar-Raqqa governorate, it is located in the 
north of Syria and bordering Turkey. The total population in survey area is 142.100 people3 

including rural, camps and urban setting. 

The population in this area are mix of local residents and IDPs who fled from the battles in Ar-
Raqqa city and Deir ez zor during 2017.  

Majority of them are Muslim-Sunni, the ethnicities are a mix of Arab, Kurdish and Turkmen. 
Farming, grazing Livestock and agriculture are the main subsistence in this area. All the 
communities from three sub-districts (Tell Abiad, Suluk and Ain Issa) were accessible and 
included in the sampling frame (150 communities). These communities include urban and rural 
areas. Maps and the location of the surveyed area in Annex 8. 

 

Tell Abiad district witnessed the succession of control forces, it was under the control the 
Islamic state in between January up to August 2014, the SDF is controlling the area up to date, 
during 2017 a large number of IDPs came into Tell Abiad district because of the battles of Ar 
Raqqa and Deir ez Zor cities (figures 1.1 and 1.2), the peak of displacement was on June 
2017 (same month of nutrition surveillance system activation). The IDPs started to return to 
their cities in Ar Raqqa and Deir ez zor On December and January 2017 after the battles with 
Islamic states finished.  

During those periods of time, a limited number of NGOs were working there (MSF and IRC), 
and minimum services for malnutrition management were provided in Ein Issa camp by MSF. 

 

 

    3 Needs and Population Monitoring statistics on November,2017. 

Figure 1.1: Displacement Movements towards Ar-Raqqa in 2015, 2016, 2017 
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1.1 Survey Objectives 
To estimate the prevalence of undernutrition of 6-59 months children in northern Ar Raqqa 
_Tell Abiad district and assess the severity of nutrition situation in the area. 
 
Specific objectives: 
To determine prevalence of wasting, stunting, underweight and overweight among children 
aged between 6-59 months old. 
 
 
 
 
 
 
 
 
 
 
 

Figure 1.2: IDPs movement Tracking in July and August 2017 _REACH Initiative  
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2. METHODOLOGY 
The survey was conducted following SMART Methodology (SMART Manual V2, 
2017 or SMART Manual V1, 2006?). SMART is a simplified and standardized 
household-level survey methodology uses two-stage cluster sampling technique 

for sample selection. Standardized procedures and guidance were followed to 

collect timely reliable data from the targeted areas. All efforts have been made to 
ensure high quality of nutrition data. 
The survey followed the below described survey methodology. 
 

2.1 Targeted Population 
The targeted population for the measurement were all children aged between 6 and 59 months 
in area comprising a total population of 142.100 (they represent the most vulnerable portion 
of the population). In selected households, anthropometric measurement of all eligible children 
were taken. Copy of the questionnaire is annexed with the report (Annex – 4) to provide details 
of the data collected.. 

 

2.2 Sampling 
Due to the large size of the population of interest, large communities were divided into small 
segments, then these population data used to select the clusters, Clusters were selected using 
the PPS (Probability Proportional to size) method. 
The second stage of sampling used both simple random selection of households particularly 
within rural clusters and systematic random sampling especially in urban clusters. The team 
leader was responsible final selection of household at cluster level using a complete and 
updated list of all households in the cluster. In rural clusters, a random number table was used 
to randomly select the households to be included in the survey and in urban areas. In urban 
clusters, the team leader calculated the sampling interval based on the updated list of HHs to 
select the required number of households. Random number table was used to randomly select 
the first household to be included in the survey and then sampling interval was used to select 
next 21 households. Larger communities or clusters with dispersed households was 
segmented.  One segment was chosen using PPS, and then second stage sampling was 
proceed according to the above. 
The basic principle for selecting the households that were visited was that every child in the 
whole study population should have an equal non—zero chance of being selected. 
 

2.2.1 Sample Size Calculation 
The sample size for the nutrition survey used the ENA software (July 9th, 2015).   

The following assumptions (based on the given context of Tell Abiad) were used to calculate 
the sample size in number of children, which were then converted into number of households 
to survey. 
All calculations were made using ENA Software for SMART (July 9th, 2015). 

Parameters for Anthropometry Value Assumptions based on context (footnote any references used) 

Estimated Prevalence of GAM (%) 15% 

The nutrition surveillance system is working in Tell Abiad district 
since July 2017, the highest malnutrition prevalence reported from 
the district (facilities based surveillance) was 14.8% (July to 
November 2017) _ 15% is considered as an expected prevalence 
(more conservative) 

± Desired precision  4% 
The desired precision for this survey (± 4%) was chosen based on 
SMART recommendations for the estimated GAM prevalence (± 4% 
for estimated prevalence 15 - 20%). 
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The SMART Methodology recommends converting the number of children into number of 
households (fixed household method) for the numerous reasons: 
 
It is easier to create lists of households than lists of children in the field; sample sizes 
calculated in number of children can encourage teams to skip households without any children 
(thus introducing a bias for household-level indicators); and households can provide a 
common metric for comparing sample size of many indicators. In order to do the conversion 
of number of children to sample into number of households, the following assumptions were 
made: 

 
Sample size for additional indicators: 

 
The Number of households to be completed per day was determined according to the time 
the team could spend on the field excluding transportation, other procedures and break 
times. The details below are taken into consideration when performing this calculation based 
on the given context: 

 

• Departure from office at 8 am and back at 6 pm. 

• Average travel time to reach each cluster (one-way): 45 min. 

• Duration for initial introduction and selection of households:1.5h. 

• Time spent to move from one household to the next: 5 min. 

• Average time in the household: 10 min. 

• Breaks: two lunch breaks of 90 min. 
 

The above gives on average 5.5h (330 min) of working time in each cluster.  If on average 
teams will spend 10 min in each HH and 5 min traveling from one HH to another, each team 
can comfortably reach 22 HH per day.   
 
The total Number of households in the sample was then divided by the number of households 
to be completed in one day to get the number of clusters to be included in the survey.  The 
number of clusters was based on visiting 22 HH per day.  If we assume one day in each area 
(cluster): 
927 HH/ 22 HH per day = 42 clusters were planned to be included in the survey. 
 

2.2.2 Final Sampling Strategy 
In conclusion, this survey sampled: 42 Clusters with 22 Households in each ( 7 teams reached 
42 Clusters in 6 days).  
The appropriate sampling strategy for each cluster was recommended in advance based on 
the size and distribution of the population in the cluster (depending on the available information 
in each cluster). However, the final sampling strategy was determined on arrival at the cluster. 
 

Design Effect (if applicable) 1.7 
As a rule, it should equal to 1.5, as there are a large number of IDPs 
in the area moved from the eastern area within the last few months 
(heterogeneity) so it was increase up to 1.7 

Children to be included  567 Based on the above three parameters, using ENA software 

Parameters for Anthropometry Value Assumptions based on context (footnote any references used) 

Average HH Size 5 from previous surveys 

% of target population 14% Based on UNICEF standards 

% Non-response Households 3% from previous surveys 

Households to be included  927 Based on the above three parameters, using ENA software. 
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2.2.3 Sampling procedure: selecting clusters 
To have a representative sample of all accessible communities of Tell Abiad district in Ar 
Raqqa governorate, we collected all population data of every community in the area, all these 
communities were accessible, these community's population data was updated and collected 
by the NPM (Needs and Population Monitoring) survey, and reviewed by the field team of 
nutrition surveillance system, then the needed approval from local authorities was obtained to 
facilitate the household data collection. 
All settlement locations included in the sampling frame were determined to be accessible for 
the teams.  
This data covers three sub districts (Tell Abiad, Suluk and Ein Issa) from Tell Abiad district of 
Ar Raqqa governorate. 
In building the sampling frame, villages with less than 155 population* were combined with the 
nearest village to avoid random selection of a cluster too few children to complete the cluster. 

 

 

• After we got the population data we listed them to generate the sampling frame then 
transferred this sampling frame into ENA software for SMART and randomly selected 42 
clusters and 5 reserve clusters. Clusters had been selected using the PPS (Probability 
Proportional to size) method (communities’ chance to be selected are according to their 
size so the big community has a higher chance than small community to be selected). 

• Each individual from those settlements will have an equal chance of being selected 
whether he/she lives in a large or small settlement 

• Annex 2 shows the selected clusters. 

2.2.4 Sampling procedure: selecting households and children 
• The survey teams visited 22 HH in each cluster. 

• To select these 22 Households in each cluster we trained all teams to use Simple random 
sampling or Systematic random sampling methods according to cluster size and the 
availability of HH list or the ability to build a HH list.  

• In some communities, the teams used the segmentation, especially in communities that 
were a little big or contains more than one cluster.  

• These big communities had been segmented to a small segment, then the teams using 
the segmentation table (Annex 7) (using the PPS methods) selected one or more 
segments (according to how many clusters are in this community) to be visited (Table 2). 

• The simple random sampling was used in 34 clusters; as the teams found an updated list 
of all HH in the clusters. The systematic sampling was used in 8 clusters. 

 
 

*Total population of the area = 142.100 / 5 (average HH size) = 28420 HH in the area 

Sample Interval = 28420 /927 (HH in the calculated sample size) = 31 HH  

Then turn it again into population as the existed data are in population unit:  31* 5 = 155  
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Table 2: Sampling procedure 

 

• All abandoned HH had been excluded before starting to select the HH, if the selected HH 
was absent at the visit then the teams revisited this HH at the end of the day and if it is still 
absent the team only put a notice on the cluster control form and they did not replace it. 

• Also, if there was a child absent in the selected HH, the team revisited the HH at the end 
of the day and if the child had return they measure the child, if not they put a note on the 
Cluster control form.  

 

 

 

Sampling Method Cluster No. 

Simple Random 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16 

Segmentation (PPS) then Simple Random 17,18,19,20,21,22,23,24,25,26,27,28,29,30,39,40,41,42 

Segmentation (PPS) then Systematic Random 31,32,33,34,35,36,37,38 

Figure 2.2: Segmentation in Ain AL Arous village work  

Figure 2.1: Field work  
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2.2 Case definitions and inclusion criteria 
• For this survey, we used the following definition of HH: The group of people self- identified 

as biological family (mother, father, children, grandparents, first aunts, first uncles and first 
cousins). Any orphans (related or not) under the care of this family were also included in 
the household, and they eat from the same spot. 

• All children 6 – 59 month lives in the selected HH were included in the anthropometry 
survey, the inclusion criteria were only by age. 

• The collected data were: 

• Sex:  Male (M) or Female (F). 

• Age: All children 6-59 months from all the selected households were included in the 
anthropometric survey. Children’s age was determined using Family card. If Family cards 
were not available a local event calendar was used. If there were no children 6-59 months 
in the household, the household was still considered as ‘visited household’ within the 
cluster. 

• Weight: (kg) (00.0) the weight was measured by direct or indirect methods (for the young 
children who cannot stand alone) using the electronic scale. 

• height or Length: (cm) (000.0) For measuring the length and height, all children under 2 
years (6 – 23 month) had been measured laying down (Length) and all children more than 
2 years (24 – 59 month) had been measured standing up (Height). 

• MUAC: Mid-Upper Arm Circumference (mm) in the Left hand for all children. 

• Bilateral Edema: Swollen limbs leaving depression 3 seconds after pressing on the front 
of both feet (bilateral). 

• We used the WHO 2006 standards to analyze and report the anthropometry data. 

• you can see the questionnaire in (Annex 4). 

 

2.3 Questionnaire, training and supervision  
2.3.1 Questionnaire 
The questionnaire was prepared in the Arabic language, and all the interviews were in the 
Arabic language, all team's members were Arabic speakers. 
We did not need to do any translation and back-translation for the questionnaire, the 
translation lead sometimes to some mistakes in the interviews. 
The questionnaire had one part for anthropometric measurement, a copy of the questionnaire 
can be found in the Annex 4. 
Also, all teams used the Cluster control form to manage all aspects of the visit and to ensure 
that all Selected HH had been visited. Annex 6. 
 

2.3.2 Survey teams and supervision: 
The supervisor had been chosen from the area of the survey, he is a pediatrician and is 
working as district nutrition officer in nutrition surveillance system.  
The nutrition survey was conducted by 7 teams. Each team consist of 3 members (1 measurer, 
1 measurer assistant, and 1 team leader at least one of them should be female). 
The team leader was responsible for the coordination of fieldwork, introductions to all district 
and village authorities, the random selection of households, send daily data during the data 
collection to be entered into ENA software, ensuring a high level of data quality collected by 
the team and a positive, productive and safe work environment for the team. 
Two data entry of the questionnaires were done separately and the accuracy of the data entry 
was compared by the survey manager. These individuals learned how to enter the collected 
data into the electronic versions of the field questionnaires into the ENA.  
The 7 teams worked in the field for 11 days from 17th to 27th January 2018 (including 2 days 
to get the permission from camp manager and to do the segmentation in Ein Issa camp). 
21 enumerators (7 teams) had been chosen and participated in the survey according to their 
results during the standardization test. 
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Most of the participants  were teachers with previous participation in vaccinations campaign. 
The supervisor was responsible for all teams, and each day of field work the supervisor was 
accompanied with one team or more. 
The equipment used for the survey: 

• SECA Scale, electronic, mother/child,150kgx100g 

• Portable baby/child L-hgt mea.syst/SET-2 

• MUAC, Child 11.5 Red/PAC-50 

 
2.3.3 Training and Quality control  
• Given security constraints, the training was online training with a support from the field, 

the trainee (the person who is going to facilitate the training in the field) is a pediatrician 
and district level officer for nutrition surveillance for the 6 months, he was trained for 4 
days on Skype. 

• Then he provided the key topics to the survey teams through 4-days training including: 
survey team organization, anthropometry, and second stage sampling (household 
selection).  

• 28 trainees attended the training. (20 male and 8 female) 

• The training covered the following topics (general survey objectives, overview of survey 
design, household selection procedures, anthropometric measurements, signs and 
symptoms of malnutrition, data collection and interview skills, how to fill the questionnaire 
and other format, determine the age of the children and event calendar), the training 
contained 2 practical sessions for anthropometric measurements with an online 
supervision. 

• At the last day, a standardization test had been conducted, all teams measured 10 different 
children between 6 – 59 month twice for Weight, Length or Height, MUAC, and edema 
then these measurements were entered to the ENA software for SMART and were 
analyzed to select the best teams (Annex 3). 

https://supply.unicef.org/unicef_b2c/app/displayApp/(cpgsize%3D5%26layout%3D7.0-12_1_66_68_115_2%26uiarea%3D2%26carea%3D50D129C26B9F08F2E10000009E710FC1%26cpgnum%3D4)/.do?rf=y
https://supply.unicef.org/unicef_b2c/app/displayApp/(cpgsize%3D5%26layout%3D7.0-12_1_66_68_115_2%26uiarea%3D2%26carea%3D50D129C26B9F08F2E10000009E710FC1%26cpgnum%3D1)/.do?rf=y
https://supply.unicef.org/unicef_b2c/app/displayApp/(cpgsize%3D5%26layout%3D7.0-12_1_66_68_115_2%26uiarea%3D2%26carea%3D50D129C26B9F08F2E10000009E710FC1%26cpgnum%3D2)/.do?rf=y
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• According to the standardization test results teams had been selected to participate in the 
field work. 

Figure 2.3: Standardization Test and online supervision 
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2.4 Data analysis 
• Each survey team finished one cluster per day. 

• The collected data had been entered in daily basis, the data had been scanned every day 
and this scanned file sent to data entry every day. 

• Two separated data entries entered the data on a daily basis. The data had been entered 
to the ENA software for SMART (Ver of 9 July 2015). 

• The data had been reviewed every day (daily plausibility report) and if there was any 
feedback in general or for a specific team the survey manger sent these feedbacks before 
the starting of the next day to ensure the good quality of data. 

• To ensure high quality of data entry, at the end, a double check had been applied to check 
the quality of the data entry and to correct any mistake in the data entry (if there is any 
difference between the two set we go back to the paper questionnaires and correct the 
mistakes). 

• After that, a random check with the hard copies had been done to check if there is any 
mistake. 

• After correcting mistakes in the data entry, analyzing the data will be started. 

• When analyzing the data some outliers (extremely Z-scores) had been excluded using 
SMART flag exclusion criteria4. 

 
2.5 Characteristic of the sample 
• A total of 916 children 6 – 59 month were surveyed for nutrition status. 

• 916 children, 461 boys and 455 girls, aged between 6-59 months from 924 households in 
42 clusters from Tell Abiad district – Ar Raqqa were included in the Anthropometric 
measurements, this total number of children included in the survey exceeded the planned 
requirement of 567 children (161%) - Table 2.1. 

• The exact age of 65% of children aged between 6-59 months was determined using family 
card or any other documents, and an event calendar (Annex 5) was used to determine the 
remaining 35%. 

• 910 children (459 boys and 451 girls) were included in the WHZ anthropometric analysis 
(5 cases were missing weight and/ or height and 1 edema case). 

• 927 HH planned to be surveyed, the household non-response was 55 HH (53 absent HH 
and 2 refuse HH), indicating that 5.9 % of households were absent on a first and second 
visit on the day of data collection or refused to cooperate with the survey teams (table 
2.2). 

• 42 clusters were originally planned and all clusters had been visited. 

• A 751 HH from the 927 surveyed HH were  host communities (81%) and 176 HH were 
IDPs (19%). 

• The distribution of the assessed children sex shows boys and girls were equally 
represented with the overall sex ratio of 1,01 as expected (Table 3.1). 

• The age ratio of 6-29 months to 30-59 months was (0,81) as expected. 

• The age distribution in the plausibility report shows some rounding in the age to half and 
full years (23, 48, 59 months). 

• Please see the Statistical evaluation of sex and age ratios (using Chi squared statistic) in 
the ENA Plausibility Report (Annex 1). 

• The total number of 6-59 month children included (observed) in the survey, 916 exceeded 
the planned requirement of 567 children (161%). 

 

4 SMART flag exclusion criteria exclude the extremely Z-score by ±3 from the mean observed Z-score, 
for this survey we increased the exclusion criteria for WHZ to be ±4. 
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• The percentage of eligible children included in the survey refers to the total number of 
eligible children (6-59months) measured in the survey compared to the total number of 
eligible children  living in the randomly selected households. (A randomly selected 
household may contain two children aged 6-59 months but only one was included in the 
survey because the second child was away playing or visiting their grandparents). A total 
of 97.6% eligible children aged 6-59 months were measured and included in the survey. 

 
Table 2.1: Number of planned, included, eligible 6-59 month children in Tell Abiad survey 

 

 
As shown above, we found more children in the HHs we visited, this is due to the 
underestimation of the HH size and for the prevalence of Children under 5 in the calculation 
of the sample size, but the non-response rate was higher than what we estimated. 

 
Table 2.2: Percent of household non-response 

Number of HH planned* Number of HH surveyed % HH Non-Response 

927 872 5.9% 

Number of 

children 6-59 

Months planned 

Number of 

children 6-59 

Months included 

%6-59-month 

children 

included/planned 

Number of 

eligible 6-59 

month children 

Number of 

eligible 6-59 

month children 

included 

%of eligible 6- 
59-month 

children included 

567 916 161% 938 916 97.6% 
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3. RESULTS 

Anthropometric results (based on WHO standards 2006): 
Exclusion of z-scores from Observed mean SMART flags (Adjusted): WHZ -4 to 4; HAZ -4 to 
4; WAZ -4 to 4. 
 
Table 3.1: Distribution of age and sex of sample 

AGE (mo) Boys no. % Girls no. % Total no. % Ratio Boy: girl 

6-17 87 44.4 109 55.6 196 21.4 0.8 

18-29 113 52.6 102 47.4 215 23.5 1.1 

30-41 107 54.3 90 45.7 197 21.5 1.2 

42-53 95 45.9 112 54.1 207 22.6 0.8 

54-59 59 58.4 42 41.6 101 11.0 1.4 

Total 461 50.3 455 49.7 916 100.0 1.0 

 
3.1 Prevalence of acute malnutrition based on weight-for-height z-scores 
The prevalence of Global Acute Malnutrition (GAM), defined as Weight-for-height Z scores 
(WHZ) <‐2 and/or edema was 2.1% (1.2 – 3.7 95% CI), and the prevalence of severe acute 

malnutrition (SAM), defined as WHZ <‐3 and/or edema, was 0.3% (0.1- 1.0 95% CI), with one 
case of edema found (Table 3.2 and Figure 3.1). 
There was no statistical difference between the GAM in boys (2.4%) and girls (1.8 %) (P=0.664). 

Figure 3.2 shows the distribution of Z-scores.  
The prevalence of acute malnutrition (WHZ<-2 and/or edema) was highest among the younger 
age groups of children aged 6- 17 months (Table 3.2). 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 3.1: The detected edema case  

 

Figure 3.2: SAM case detected by MUAC  
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Table 3.2: Prevalence of acute malnutrition based on weight-for-height z-scores (and/or edema) and by sex 

 All 

n = 911 

Boys 

n = 460 

Girls 

n = 451 

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

(19) 2.1 % 
(1.2 - 3.7 95% C.I.) 

(11) 2.4 % 
(1.2 - 4.6 95% C.I.) 

(8) 1.8 % 
(0.7 - 4.6 95% C.I.) 

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

(16) 1.8 % 
(1.0 - 3.2 95% C.I.) 

(10) 2.2 % 
(1.1 - 4.4 95% C.I.) 

(6) 1.3 % 
(0.5 - 3.7 95% C.I.) 

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

(3) 0.3 % 
(0.1 - 1.0 95% C.I.) 

(1) 0.2 % 
(0.0 - 1.6 95% C.I.) 

(2) 0.4 % 
(0.1 - 1.8 95% C.I.) 

 
The prevalence of edema is 0.1 % 
The prevalence of acute malnutrition (WHZ<-2 and/or edema) was highest among younger 
age group (aged 6- 17) Table 3.3, this may indicate more problems and low level of IYCF 
practices in the area. 
 

 
 
Table 3.3: Prevalence of acute malnutrition by age, based on weight-for-height z-scores and/or edema. 

  Severe wasting 

(<-3 z-score) 

Moderate wasting 
(>= -3 and <-2 z-

score) 

Normal 
(> = -2 z score) 

Edema 

Age 
(mo) 

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

6-17 193 1 0.5 5 2.6 187 96.9 0 0.0 

18-29 215 1 0.5 2 0.9 212 98.6 0 0.0 

30-41 197 0 0.0 2 1.0 195 99.0 0 0.0 

42-53 205 0 0.0 4 2.0 200 97.6 1 0.5 

54-59 101 0 0.0 3 3.0 98 97.0 0 0.0 

Total 911 2 0.2 16 1.8 892 97.9 1 0.1 

 
Table 3.4: Distribution of acute malnutrition and edema based on weight-for-height z- scores 

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

Edema present  
Marasmic kwashiorkor 

No. 0 
(0.0 %) 

Kwashiorkor 
No. 1 

(0.1 %) 

Edema absent  
Marasmic 

No. 2 
(0.2 %) 

Not severely malnourished 
No. 908 
(99.7 %) 

 
Overall, the normal (Gaussian) distribution curve of the observed population (with SMART 
flags excluded) was shifted to the right from the reference WHO 2006 WHZ curve (Figure 3.2 

below). The mean ±SD of WHZ (n=910) was negative and the SD was within the accepted 
limits of 1,2: 0.15+0.97.  
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3.2 Prevalence of acute malnutrition based on MUAC cut off's (and / or edema) 
The prevalence of global acute malnutrition (GAM) in children aged between 6 – 59 month, 
defined as MUAC <125 mm was 1,9% (1.1 – 3.2 95% C.I), and the prevalence of severe acute 
malnutrition (SAM), defined as MUAC < 115 mm was 0.7 % (0.3 – 1.6   95% C.I), one edema 
case had been found. 
The prevalence of GAM rate was highest in the age group of 6 -17 month (Table 3.6). 

 
Table 3.5: Prevalence of acute malnutrition based on MUAC cut off's (and/or edema) and by sex 

 All 
n = 916 

Boys 
n = 461 

Girls 
n = 455 

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

(17) 1.9 % 
(1.1 - 3.2 95% C.I.) 

(8) 1.7 % 
(0.9 - 3.4 95% C.I.) 

(9) 2.0 % 
(0.8 - 4.7 95% C.I.) 

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

(11) 1.2 % 
(0.7 - 2.2 95% C.I.) 

(6) 1.3 % 
(0.6 - 2.9 95% C.I.) 

(5) 1.1 % 
(0.5 - 2.6 95% C.I.) 

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

(6) 0.7 % 
(0.3 - 1.6 95% C.I.) 

(2) 0.4 % 
(0.1 - 1.8 95% C.I.) 

(4) 0.9 % 
(0.3 - 2.9 95% C.I.) 

 

 

 

 
 
 

 
 
 

Figure 3.3: WHZ distribution by sex 
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Table 3.6: Prevalence of acute malnutrition by age, based on MUAC cut off's and/or edema 

 

  Severe 
wasting     (< 

115 mm) 

Moderate wasting 
(>= 115 mm and < 125 mm) 

Normal 
(> = 125 mm) 

Edema 

Age 
(mo) 

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

6-17 196 3 1.5 7 3.6 186 94.9 0 0.0 

18-29 215 2 0.9 3 1.4 210 97.7 0 0.0 

30-41 197 0 0.0 0 0.0 197 100.0 0 0.0 

42-53 207 0 0.0 1 0.5 206 99.5 1 0.5 

54-59 101 0 0.0 0 0.0 101 100.0 0 0.0 

Total 916 5 0.5 11 1.2 900 98.3 1 0.1 

 

 

 

 
3.3 Prevalence of underweight based on weight-for-age z-score (WAZ)  
The prevalence of underweight in children 6-59 months, defined as weight- for-age Z scores 
(WAZ) <‐2 was 10.3% (8.3 – 12.7 95% C.I.) with 1.5% (0.8 – 2.8 95% C.I.) severely 

underweight, defined as Weight-for-Age Z scores (WAZ) <‐3 (Table 3.7). A higher prevalence 
of underweight by age group was observed among the age groups 6 - 17 months and 54 – 59 
months (Table 3.8). 

 
Table 3.7: Prevalence of underweight based on weight-for-age z-scores by sex 

 
All 

n = 913 
Boys 

n = 459 
Girls 

n = 454 

Prevalence of underweight 
(<-2 z-score) 

(94) 10.3 % 
(8.3 - 12.7 95% C.I.) 

(45) 9.8 % 
(7.6 - 12.6 95% C.I.) 

(49) 10.8 % 
(7.7 - 14.9 95% C.I.) 

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

(80) 8.8 % 
(7.0 - 10.9 95% C.I.) 

(39) 8.5 % 
(6.4 - 11.2 95% C.I.) 

(41) 9.0 % 
(6.4 - 12.7 95% C.I.) 

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

(14) 1.5 % 
(0.8 - 2.8 95% C.I.) 

(6) 1.3 % 
(0.6 - 2.8 95% C.I.) 

(8) 1.8 % 
(0.8 - 3.9 95% C.I.) 
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Table 3.8: Prevalence of underweight by age, based on weight-for-age z-scores 

 

  

Severe 
underweight         
(<-3 z-score) 

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

Normal 
(> = -2 z score) 

Edema 

Age 
(mo) 

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

6-17 196 5 2.6 20 10.2 171 87.2 0 0.0 

18-29 215 4 1.9 19 8.8 192 89.3 0 0.0 

30-41 197 1 0.5 17 8.6 179 90.9 0 0.0 

42-53 204 2 1.0 16 7.8 186 91.2 1 0.5 

54-59 101 2 2.0 8 7.9 91 90.1 0 0.0 

Total 913 14 1.5 80 8.8 819 89.7 1 0.1 

 
 
 
 
 

3.4 Prevalence of stunting based on height-for-age z-score (HAZ) 
The prevalence of stunting, defined as Height-for-age Z scores (HAZ) <‐2 in children 6-59 
months was 32.4 % (27.9 – 37.3 95% C.I.) with 10.1 % (7.7 – 13.2 95% C.I.) severely stunted, 
defined as height-for-age Z scores (HAZ) <‐3 (Table 3.9). Stunting peaked amongst the age 
group of 30 - 41 months (27.9% moderate stunting and 14.2% severe stunting) (Table 3.10). 

 
Table 3.9: Prevalence of stunting based on height-for-age z-scores and by sex 

 
All 

n = 910 
Boys 

n = 460 
Girls 

n = 450 

Prevalence of stunting 
(<-2 z-score) 

(295) 32.4 % 
(27.9 - 37.3 95% C.I.) 

(155) 33.7 % 
(28.3 - 39.5 95% C.I.) 

(140) 31.1 % 
(26.0 - 36.8 95% C.I.) 

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

(203) 22.3 % 
(19.3 - 25.7 95% C.I.) 

(95) 20.7 % 
(17.2 - 24.6 95% C.I.) 

(108) 24.0 % 
(20.0 - 28.5 95% C.I.) 

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

(92) 10.1 % 
(7.7 - 13.2 95% C.I.) 

(60) 13.0 % 
(9.8 - 17.1 95% C.I.) 

(32) 7.1 % 
(4.9 - 10.1 95% C.I.) 
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Table 3.10: Prevalence of stunting by age based on height-for-age z-scores 

 

  
Severe stunting 

(<-3 z-score) 

Moderate stunting 
(>= -3 and <-2 z-

score) 

Normal 
(> = -2 z score) 

Age (mo) Total no. No. % No. % No. % 

6-17 191 11 5.8 29 15.2 151 79.1 

18-29 215 24 11.2 54 25.1 137 63.7 

30-41 197 28 14.2 55 27.9 114 57.9 

42-53 206 21 10.2 49 23.8 136 66.0 

54-59 101 8 7.9 16 15.8 77 76.2 

Total 910 92 10.1 203 22.3 615 67.6 

 
Overall, the normal (Gaussian) distribution curve of the observed population (with SMART 
flags excluded) was clearly shifted to the left from the reference WHO 2006 WHZ curve (Figure 
3.3 below). The mean ±SD of WHZ (n=910) was negative and the SD was slightly more than 
the limit of 1,2 : -1.41±1.27. This confirms that there were more stunted children in the 
surveyed district of Tell Abiad when compared with the WHO reference population. 

 

 
3.5 Prevalence of overweight based on weight for height z-score (WHZ ) 
The prevalence of overweight, defined as weight-for-height Z scores (WHZ) > 2 in 

children 6-59 months was 2.6 % (1.7 – 4.0 95% C.I.). With 0.1 % (0.0 – 0.8 95% C.I.) 

of a severely overweight, defined as weight-for-height Z scores (WHZ) > 3 (Table 

3.11). Prevalence of overweight by age group is indicated in Table 3.12. 

 
 
 
 

Figure 3.4: HAZ distribution by sex 
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Table 3.11: Prevalence of overweight based on weight for height cut off's and by sex  

 
All 

n = 911 
Boys 

n = 460 
Girls 

n = 451 

Prevalence of overweight (WHZ > 
2) 

(24) 2.6 % 
(1.7 - 4.0 95% C.I.) 

(14) 3.0 % 
(1.6 - 5.6 95% C.I.) 

(10) 2.2 % 
(1.2 - 3.9 95% C.I.) 

Prevalence of severe overweight 
(WHZ > 3)  

(1) 0.1 % 
(0.0 - 0.8 95% C.I.) 

(1) 0.2 % 
(0.0 - 1.5 95% C.I.) 

(0) 0.0 % 
(0.0 - 0.0 95% C.I.) 

 
 
Table 3.12: Prevalence of overweight by age, based on weight for height  

  
Overweight 
(WHZ > 2) 

Severe Overweight (WHZ > 3) 

Age (mo) Total no. No. % No. % 

6-17 193 5   2.6 0   0.0 

18-29 215 8   3.7 0   0.0 

30-41 197 6   3.0 1   0.5 

42-53 205 5   2.4 0   0.0 

54-59 101 0   0.0 0   0.0 

Total 911 24   2.6 1   0.1 

 

 
Table 3.13: Mean z-scores, Design Effects and excluded subjects 

Indicator n Mean z- scores ± SD Design Effect (z-score < -2) 
z-scores not 
available* 

z-scores out of 
range 

Weight-for- 
Height 

910 0.15±0.97 1.54 6 0 

Weight-for-Age 913 - 0.68±1.02 1.18 3 0 

Height-for-Age 910 -1.41±1.27 2.24 3 3 

* contains for WHZ and WAZ the children with edema. 
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4. DISCUSSION 
 

4.1 Nutritional status 
Good nutrition is essential for optimum child development throughout the first 1,000 

days of life and beyond. Suboptimum growth (stunting, wasting and underweight) 

increases risk of childhood morbidity and mortality, among children under 5 years of 

age. 

According to Regional Food Security Analysis Network report at the end of 2016 , 

the hot spot areas are including Ar-Raqqa governorate with high severity of food 

insecurity and can be considered hot spot of deteriorating food security conditions. 

 

The nutrition SMART survey conducted in Tell Abiad district – Ar Raqqa, found the 

prevalence of Global Acute Malnutrition (GAM) rate of 2.1% (1.2 – 3.7 95% C.I) and 

SAM rate of 0.3% (0,1 –1,0 95% C.I), with one case of edema found, this rate 

Classified as low Severity (GAM rate less than 5%) according to the WHO 

classification of severity of Malnutrition. Prevalence of GAM appears higher in boys 

2.4% (1.2 – 4.6 95% C.I) than girls 1.8% (0.7– 4.6 95% C.I), however this difference 

is not statistically significant (p=0.664). The higher prevalence was found in younger 

children aged 6-17 month (3.1%). 

Similarly, when the prevalence of acute malnutrition is determined using MUAC 

(<125mm), the prevalence was found to be 1.9% (1.1 –3.2 95% C.I), with a relatively 

higher prevalence in younger children aged 6-17 months (5.1%). (This higher 

prevalence in younger children may be due to the high sensitivity and low specificity 

of MUAC in younger children). 

The nutrition surveillance system which was activated on July 2017, showed very high 

trends at the first 5 months (Figures 4.1 and 4.2). The proportion of malnourished / 

screened was 25.6% from 7 health facilities in Tell Abiad District, according to the 

feedback from the field team and the follow up of the detected cases, therefore the 

majority of the detected cases were IDPs from Ar Raqqa and Deir ez zor. 

 

 
 
 
 
 

During December 2017, thousands of IDPs returned to their homes in Deir-ez-Zor 

governorate including an estimated 700 families who reportedly returned to their 

Figure 4.1: Trends of GAM cases No. from surveillance system 
Figure 4.2: Trends of GAM Proportion from surveillance system 

https://reliefweb.int/organization/rfsan
https://reliefweb.int/sites/reliefweb.int/files/resources/Syria_Q_Reports_Final.pdf
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homes western countryside, 600 families who returned to their homes in the eastern 

countryside, and 200 families who returned to Deir-ez-Zor city.An estimated 48,000 

individuals reportedly returned to Ar-Raqqa city since the end of hostilities in October 

2017. More details about returnees is on Situation Report of OCHA, Issue No.20. 

 

The survey was conducted on January 2018, after the battles in Ar Raqqa and Deir 

ez zor have finished and IDPs start to return to their cities and villages. This can clearly 

explain the low prevalence of Acute malnutrition comparing to the previous high 

numbers came from the surveillance system, there. 

 

Chronic malnutrition, or stunting, as indicated by low height for age, has an impact on 

child’s health and chance of survival, contributing to over one million of childhood 

deaths worldwide (UNICEF Global Report, 2014). The main causes of stunting include 

intrauterine growth retardation, inadequate nutrition to support the rapid growth and 

development of infants and young children and frequent infections during early life. In 

Tell Abiad district, the SMART nutrition survey found 32.4 % (27.9 – 37.3 95% C.I.) of 

children 6-59 months stunted with 10.1 % (7.7 – 13.2 95% C.I.) severely stunted. The 

severity of stunting among the surveyed population is classified as “Serious” 

according to WHO classification of severity for chronic malnutrition. Stunting often 

increases with age, and is best prevented before a child’s second birthday. The 

stunting rate is clearly higher than the stunting rate (26.4%) found in Aleppo SMART 

survey 2015. Stunting peaked amongst the children aged 30-41 months (42.1%). The 

stunting rate found to be high in most SMART survey conducted in other area in Syria, 

the stunting rate in Syria was also high before the crises which was 27.5% in 2009 

(worldbank.org4).  
 

Childhood overweight results in both immediate and long-term risks to child’s health. 

Among the immediate risks are metabolic abnormalities including increased risks of 

diabetes type 2, and high blood pressure. Childhood overweight is also a strong risk 

factor for adult obesity and its consequences. In Tell Abiad district the prevalence of 

overweight was 2.6% (1.7 – 2.6 95% C.I.). 

For the sample characteristic, the boys and girls were equally represented (sample 

sex ratio 1.01), the age ratio of 6-29 months to 30-59 months was 0.81 which is around 

the expected value (0.85).  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Situation Report of OCHA, Issue No.2 

https://reliefweb.int/sites/reliefweb.int/files/resources/north_east_syria_sit_rep_december_2017_fv.pdf 

https://reliefweb.int/sites/reliefweb.int/files/resources/north_east_syria_sit_rep_december_2017_fv.pdf
https://reliefweb.int/sites/reliefweb.int/files/resources/north_east_syria_sit_rep_december_2017_fv.pdf
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 4.2 Causes of malnutrition 
Malnutrition is a complex condition and is caused by multiples and overlapping factors 

including inadequate dietary intake (quality and quantity) and repeated infections. 

Household food insecurity, poor health services, poor care practices including 

inappropriate IYCF practices, and the lack of safe water and sanitation are some of 

the underlying causes. The prevalence of acute malnutrition was approximately the 

same comparing with all other nutrition and SMART survey conducted in Aleppo (Al 

Bab in 2017). 

The peak of acute malnutrition among young children can be explained by the poor IYCF 
practices found, especially the poor exclusive breastfeeding, poor appropriate and safe 
complementary foods for up to two years or beyond. 
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5. CONCLUSIONS 
 
According to the humanitarian response in northeast report January 2018 :Food 

Security gaps are identified and effectively addressed, the potable drinking water 

continues to be a major gap, the technical support to northeast Syria partners on 

infectious disease control and referral pathways for patients is still needed, in addition 

to the absence of clear  IYCF practices and strategy. 

Despite all that, the survey results showed a low prevalence of global acute 

malnutrition in Tell Abiad district. Which means that the Nutrition situation in the area 

are acceptable. 

The low severity of GAM (GAM rate less than 5%) indicates an acceptable situation, 

according to the WHO classification for severity of nutrition situation. Nevertheless, 

the severity of chronic malnutrition is categorized as serious5 (prevalence between 

30-39%), potentially reflecting a longer term inadequate dietary intake, including 

micronutrients, repeated infections such as diarrhea in younger children, as well as 

poor feeding practices. 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 
 

 

 

 

 

 
 

 

 5< 20% Acceptable; 20 - 29 % Poor; 30 - 39 % Serious; > 40 % Critical 

https://reliefweb.int/sites/reliefweb.int/files/resources/Humanitarian%20response%20NES%20Jan2018_2.pdf
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6. RECOMMENDATIONS AND PRIORITIES 
 
The results of this survey indicate that GAM prevalence is low based on WHO 

classifications; hence, there may not be further need to repeat the SMART surveys in 

the next year, unless there is an indication based on screening result of deteriorated 

situation. 

 
Immediate recommendation: 
• Implement IYCF programs to consult the mothers and provide them with the proper feeding 

practices for infants and young children 

 

Intermediate recommendation: 
• According to the survey results, it is preferred to conduct an IYCF survey, to better 

understand the actual IYCF practices and to explore the causes behind the IYCF 
malpractices 

• Enhancing the ongoing nutrition programs (increasing the coverage, including additional 
nutrition component such as IYCF, micronutrition suppling and CMAM) 

• Implement the CHW (Community Health Worker) programs in the area to focus on 
improving the knowledge and practices of care givers at the community level. 

• Enhance the nutrition surveillance sites for monitoring in order to activate a timely 
response. 

• Advocate for additional preventative nutrition supplies to be delivered to Ar-Raqqa.  

 
Long-term recommendation: 
• Improving the availability of health services and water, hygiene and sanitation conditions 

to reduce the prevalence of stunting. 
• Early recovery and livelihood support to sustain and restore lives and livelihoods affected 

by the conflict. 
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7.ANNEXES 
Annex 1: Plausibility report for Tell Abiad SMART Survey:  
 
Standard/Reference used for z-score calculation: WHO standards 2006 

(If it is not mentioned, flagged data is included in the evaluation. Some parts of this 

plausibility report are more for advanced users and can be skipped for a standard 

evaluation). 

 

 
The overall score of this survey is 1%, this is excellent.  

 

There were no duplicate entries detected.  
 

Missing or wrong data:  
WEIGHT: Line=233/ID=19, Line=760/ID=5 

HEIGHT: Line=207/ID=14, Line=439/ID=5, Line=546/ID=16 

 

Percentage of children with no exact birthday: 35 %. 
 
Anthropometric Indices likely to be in error (-3 to 3 for WHZ, -3 to 3 for HAZ, -3 to 3 for WAZ, 
from observed mean - chosen in Options panel - these values will be flagged and should be 
excluded from analysis for a nutrition survey in emergencies. For other surveys this might not 
be the best procedure e.g. when the percentage of overweight children should be calculated):  
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Line=85/ID=15:   HAZ (2.692), Age may be incorrect  
Line=222/ID=8:   HAZ (2.243), Age may be incorrect  
Line=248/ID=12:   HAZ (1.680), Age may be incorrect  
Line=269/ID=5:   HAZ (1.707), Age may be incorrect  
Line=329/ID=28:   WAZ (2.631), Weight may be incorrect  
Line=345/ID=10:   HAZ (1.925), Height may be incorrect  
Line=351/ID=16:   HAZ (1.990), Age may be incorrect  
Line=352/ID=17:   HAZ (2.094), Age may be incorrect  
Line=376/ID=22:   HAZ (2.222), Age may be incorrect  
Line=387/ID=10:   HAZ (-4.555), Age may be incorrect  
Line=391/ID=14:   HAZ (-4.912), Age may be incorrect  
Line=432/ID=18:   HAZ (2.378), Age may be incorrect  
Line=483/ID=6:   HAZ (2.869), Age may be incorrect  
Line=524/ID=35:   WHZ (3.312), HAZ (-4.637), Height may be incorrect  
Line=526/ID=37:   WAZ (-4.171), Weight may be incorrect  
Line=542/ID=12:   HAZ (3.011), Age may be incorrect  
Line=649/ID=21:   HAZ (-4.788), Age may be incorrect  
Line=658/ID=3:   HAZ (-4.734), Age may be incorrect  
Line=682/ID=27:   HAZ (1.998), Age may be incorrect  
Line=684/ID=29:   HAZ (-4.914), WAZ (-4.191), Age may be incorrect  
Line=701/ID=15:   HAZ (-4.809), Age may be incorrect  
Line=703/ID=17:   WAZ (2.340), Age may be incorrect  
Line=745/ID=7:   WHZ (-3.210), Weight may be incorrect  
Line=816/ID=18:   HAZ (1.858), Age may be incorrect  
Line=825/ID=27:   HAZ (1.782), Age may be incorrect  
Line=848/ID=16:   HAZ (2.268), Age may be incorrect  
Line=868/ID=11:   HAZ (2.122), Age may be incorrect  
Line=878/ID=7:   WHZ (-3.369), Weight may be incorrect  

 
Percentage of values flagged with SMART flags:WHZ:  0.3 %, HAZ:  2.5 %, WAZ:  0.4 %     

 

Age distribution:  
Month 6  : ######## 
Month 7  : ##################### 
Month 8  : ############## 
Month 9  : ############### 
Month 10 : ################# 
Month 11 : ####################### 
Month 12 : ################ 
Month 13 : ##################### 
Month 14 : ################# 
Month 15 : ############ 
Month 16 : ############## 
Month 17 : ################ 
Month 18 : ################## 
Month 19 : ################ 
Month 20 : ################## 
Month 21 : ######### 
Month 22 : ############### 
Month 23 : ########################### 
Month 24 : ################# 
Month 25 : ####################### 
Month 26 : ##################### 
Month 27 : ############# 
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Month 28 : ############## 
Month 29 : ###################### 
Month 30 : ################## 
Month 31 : ############# 
Month 32 : ############### 
Month 33 : ############### 
Month 34 : ################### 
Month 35 : ########## 
Month 36 : ########################## 
Month 37 : ######################### 
Month 38 : ##################### 
Month 39 : ########### 
Month 40 : ########### 
Month 41 : ############### 
Month 42 : ######## 
Month 43 : ############## 
Month 44 : ######################## 
Month 45 : ########### 
Month 46 : ######### 
Month 47 : ##################### 
Month 48 : ###################################### 
Month 49 : ####################### 
Month 50 : ################ 
Month 51 : ################ 
Month 52 : ############ 
Month 53 : ############ 
Month 54 : ########### 
Month 55 : ############### 
Month 56 : ############### 
Month 57 : ####### 
Month 58 : ################## 
Month 59 : ################################ 
Month 60 : ######## 
 
Age ratio of 6-29 months to 30-59 months: 0.81 (The value should be around 0.85).:  
p-value = 0.513 (as expected)  
 

Statistical evaluation of sex and age ratios (using Chi squared statistic):  
 
Age cat.     mo.        boys              girls             total     ratio boys/girls  

-------------------------------------------------------------------------------------  

6  to 17     12     87/107.0 (0.8)    109/105.6 (1.0)    196/212.5 (0.9)    0.80 

18 to 29     12    113/104.3 (1.1)    102/102.9 (1.0)    215/207.2 (1.0)    1.11 

30 to 41     12    107/101.1 (1.1)      90/99.8 (0.9)    197/200.8 (1.0)    1.19 

42 to 53     12      95/99.5 (1.0)     112/98.2 (1.1)    207/197.7 (1.0)    0.85 

54 to 59      6      59/49.2 (1.2)      42/48.6 (0.9)     101/97.8 (1.0)    1.40 

-------------------------------------------------------------------------------------  

6  to 59     54    461/458.0 (1.0)    455/458.0 (1.0)                       1.01 

 
The data are expressed as observed number/expected number (ratio of obs/expect)  
 
Overall sex ratio: p-value = 0.843 (boys and girls equally represented) 
Overall age distribution: p-value = 0.699 (as expected) 
Overall age distribution for boys: p-value = 0.138 (as expected) 
Overall age distribution for girls: p-value = 0.419 (as expected) 
Overall sex/age distribution: p-value = 0.027 (significant difference) 
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Digit preference Weight:  
Digit .0  : ############################################ 
Digit .1  : ################################################## 
Digit .2  : ############################################# 
Digit .3  : ######################################### 
Digit .4  : ################################################### 
Digit .5  : ########################################## 
Digit .6  : #################################### 
Digit .7  : ################################################# 
Digit .8  : ###################################################### 
Digit .9  : ############################################# 

 
Digit preference score: 4 (0-7 excellent, 8-12 good, 13-20 acceptable and > 20 problematic)  
p-value for chi2: 0.248   

 

 

Digit preference Height:  
Digit .0  : ########################################### 
Digit .1  : ########################################### 
Digit .2  : ################################################### 
Digit .3  : ################################################### 
Digit .4  : ######################################################## 
Digit .5  : ################################################ 
Digit .6  : ############################################# 
Digit .7  : ############################################ 
Digit .8  : ######################################## 
Digit .9  : #################################### 

 
Digit preference score: 4 (0-7 excellent, 8-12 good, 13-20 acceptable and > 20 problematic)  
p-value for chi2: 0.159   

 

 

Digit preference MUAC:  
Digit .0  : ########################################## 
Digit .1  : ######################################## 
Digit .2  : #################################### 
Digit .3  : #################################################### 
Digit .4  : ###################################################### 
Digit .5  : ################################################## 
Digit .6  : ############################################# 
Digit .7  : ########################################## 
Digit .8  : ############################################### 
Digit .9  : ################################################## 

 
Digit preference score: 4 (0-7 excellent, 8-12 good, 13-20 acceptable and > 20 problematic)  
p-value for chi2: 0.185   
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Evaluation of Standard deviation, Normal distribution, Skewness and Kurtosis using the 3 
exclusion (Flag) procedures  
 
.                                    no exclusion     exclusion from    exclusion from  

.                                                     reference mean     observed mean  

.                                                       (WHO flags)      (SMART flags)   

WHZ  

Standard Deviation SD:                      0.97             0.97          0.95  

(The SD should be between 0.8 and 1.2)  

Prevalence (< -2)  

observed:                                                                        

calculated with current SD:                                                      

calculated with a SD of 1:                                                       

 

HAZ  

Standard Deviation SD:                      1.30             1.30             1.18  

(The SD should be between 0.8 and 1.2)  

Prevalence (< -2)  

observed:                                  32.3%            32.3%            32.4%  

calculated with current SD:                32.0%            32.0%            31.6%  

calculated with a SD of 1:                 27.2%            27.2%            28.5%  

 

WAZ  

Standard Deviation SD:                      1.02             1.02             0.99  

(The SD should be between 0.8 and 1.2)  

Prevalence (< -2)  

observed:                                  10.3%            10.3%                  

calculated with current SD:                 9.6%             9.6%                  

calculated with a SD of 1:                  9.3%             9.3%                  

 

Results for Shapiro-Wilk test for normally (Gaussian) distributed data:  

WHZ                                     p= 0.006         p= 0.006         p= 0.030  

HAZ                                     p= 0.023         p= 0.023         p= 0.010  

WAZ                                     p= 0.052         p= 0.052         p= 0.082  

(If p < 0.05 then the data are not normally distributed. If p > 0.05 you can consider the data 

normally distributed)  

 

Skewness  

WHZ                                        -0.22            -0.22            -0.18  

HAZ                                         0.18             0.18             0.00  

WAZ                                        -0.12            -0.12            -0.10  

If the value is:  

-below minus 0.4 there is a relative excess of wasted/stunted/underweight subjects in the 

sample  

-between minus 0.4 and minus 0.2, there may be a relative excess of wasted/stunted/underweight 

subjects in the sample.  

-between minus 0.2 and plus 0.2, the distribution can be considered as symmetrical.  

-between 0.2 and 0.4, there may be an excess of obese/tall/overweight subjects in the sample.  

-above 0.4, there is an excess of obese/tall/overweight subjects in the sample  

 

Kurtosis  

WHZ                                         0.44             0.44             0.19  

HAZ                                         0.24             0.24            -0.35  

WAZ                                         0.36             0.36             0.12  

Kurtosis characterizes the relative size of the body versus the tails of the distribution. 

Positive kurtosis indicates relatively large tails and small body. Negative kurtosis indicates 

relatively large body and small tails.  

If the absolute value is:  

-above 0.4 it indicates a problem. There might have been a problem with data collection or 

sampling.  

-between 0.2 and 0.4, the data may be affected with a problem.  

-less than an absolute value of 0.2 the distribution can be considered as normal.  

 

 

 

 

 

 



 

35 
 

 

Test if cases are randomly distributed or aggregated over the clusters by calculation of the 
Index of Dispersion (ID) and comparison with the Poisson distribution for: 
 
WHZ < -2: ID=1.53 (p=0.016) 

Edema:   ID=1.00 (p=0.471) 

GAM:      ID=1.57 (p=0.011) 

SAM:      ID=1.00 (p=0.471) 

HAZ < -2: ID=2.15 (p=0.000) 

HAZ < -3: ID=1.99 (p=0.000) 

WAZ < -2: ID=1.23 (p=0.148) 

WAZ < -3: ID=1.41 (p=0.041) 

 
Subjects with SMART flags are excluded from this analysis.  
The Index of Dispersion (ID) indicates the degree to which the cases are aggregated 

into certain clusters (the degree to which there are "pockets"). If the ID is less than 1 

and p > 0.95 it indicates that the cases are UNIFORMLY distributed among the 

clusters. If the p value is between 0.05 and 0.95 the cases appear to be randomly 

distributed among the clusters, if ID is higher than 1 and p is less than 0.05 the cases 

are aggregated into certain cluster (there appear to be pockets of cases). If this is the 

case for Edema but not for WHZ then aggregation of GAM and SAM cases is likely 

due to inclusion of edematous cases in GAM and SAM estimates. 

 
 
Are the data of the same quality at the beginning and the end of the clusters?  
Evaluation of the SD for WHZ depending upon the order the cases are measured 

within each cluster (if one cluster per day is measured then this will be related to the 

time of the day the measurement is made).  

 
Time                                             SD for WHZ  

point                 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3  

01: 0.91 (n=42, f=0)  #####  

02: 0.95 (n=42, f=0)  ######  

03: 0.95 (n=42, f=0)  ######  

04: 0.87 (n=42, f=0)  ###  

05: 1.01 (n=40, f=0)  #########  

06: 0.89 (n=42, f=0)  ####  

07: 1.14 (n=42, f=2)  ##############  

08: 0.91 (n=42, f=0)  #####  

09: 1.04 (n=42, f=0)  ##########  

10: 0.96 (n=42, f=0)  #######  

11: 0.74 (n=41, f=0)    

12: 1.12 (n=41, f=0)  #############  

13: 0.86 (n=39, f=0)  ###  

14: 0.79 (n=37, f=0)    

15: 0.85 (n=36, f=0)  ##  

16: 0.78 (n=32, f=0)    

17: 1.05 (n=32, f=0)  ###########  

18: 1.08 (n=30, f=0)  ############  

19: 0.85 (n=28, f=0)  ##  

20: 0.87 (n=26, f=0)  ###  

21: 0.80 (n=23, f=0)    

22: 1.06 (n=21, f=0)  ###########  

23: 0.92 (n=19, f=0)  #####  

24: 1.15 (n=15, f=0)  OOOOOOOOOOOOOOO  

25: 0.72 (n=12, f=0)    

26: 0.80 (n=10, f=0)    

27: 1.32 (n=09, f=0)  OOOOOOOOOOOOOOOOOOOOOO  

28: 1.38 (n=08, f=0)  ~~~~~~~~~~~~~~~~~~~~~~~~~  

29: 1.15 (n=07, f=0)  ~~~~~~~~~~~~~~~  

30: 1.64 (n=06, f=0)  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  

31: 0.53 (n=04, f=0)    
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32: 1.47 (n=03, f=0)  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~  

33: 1.09 (n=03, f=0)  ~~~~~~~~~~~~  

34: 0.83 (n=03, f=0)  ~  

 

(when n is much less than the average number of subjects per cluster different symbols are 

used: 0 for n < 80% and ~ for n < 40%; The numbers marked "f" are the numbers of SMART flags 

found in the different time points)  

 

 

 

Analysis by Team  
 

Team   1  2  3  4  5  6  7    

n =   152  111  178  135  94  104  142    

Percentage of values flagged with SMART flags:  
WHZ:   2.0  0.0  0.6  0.7  0.0  1.9  1.4  

HAZ:   0.7  5.4  4.5  4.5  2.1  1.9  0.7  

WAZ:   2.7  0.0  1.1  0.7  0.0  0.0  0.0  

Age ratio of 6-29 months to 30-59 months:  
  0.77 1.18 0.65 0.96 0.71 0.82 0.80  

Sex ratio (male/female):  
  1.14 1.13 1.37 0.82 0.92 0.96 0.75  

Digit preference Weight (%):  
.0  :   7  10  10  10  13  12  8   

.1  :   13  10  8  12  14  10  11   

.2  :   13  8  11  8  7  5  13   

.3  :   9  9  13  7  6  8  8   

.4  :   11  13  15  12  10  10  8   

.5  :   10  11  4  10  9  15  8   

.6  :   5  5  8  9  5  9  12   

.7  :   11  10  11  12  10  15  6   

.8  :   14  9  9  13  14  7  16   

.9  :   5  15  11  7  13  11  10   

DPS:   10 8 9 7 10 11 9   

Digit preference score (0-7 excellent, 8-12 good, 13-20 acceptable and > 20 problematic)  

Digit preference Height (%):  
.0  :   15  9  8  10  14  8  4   

.1  :   11  13  7  10  6  8  11   

.2  :   9  11  11  12  13  15  9   

.3  :   8  7  14  10  10  14  15   

.4  :   10  17  15  10  12  6  15   

.5  :   13  2  11  16  5  15  9   

.6  :   12  16  11  4  9  11  6   

.7  :   7  5  11  8  12  11  14   

.8  :   9  9  4  9  11  8  14   

.9  :   7  11  8  10  10  7  4   

DPS:   8 15 11 9 9 10 14   

Digit preference score (0-7 excellent, 8-12 good, 13-20 acceptable and > 20 problematic)  

Digit preference MUAC (%):  
.0  :   13  6  19  4  10  8  1   

.1  :   7  16  6  9  9  13  6   
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.2  :   7  3  8  10  13  5  10   

.3  :   7  13  10  8  9  15  18   

.4  :   14  20  9  11  11  7  12   

.5  :   16  5  16  8  11  7  8   

.6  :   9  6  6  13  7  9  18   

.7  :   10  8  5  13  13  13  6   

.8  :   9  9  11  13  13  6  11   

.9  :   7  14  11  12  6  18  9   

DPS:   11 17 15 9 7 14 16   
Digit preference score (0-7 excellent, 8-12 good, 13-20 acceptable and > 20 

problematic)  

Standard deviation of WHZ:  
SD    0.96   0.89   1.05   0.86   0.82   0.95   1.05    
Prevalence (< -2) observed:  

%        3.4          2.8    
Prevalence (< -2) calculated with current SD:  

%        1.6          2.4    
Prevalence (< -2) calculated with a SD of 1:  

%        1.2          1.9    

Standard deviation of HAZ:  
SD    1.22   1.51   1.44   1.31   1.17   1.22   1.09    

observed:  

%   28.9   34.2   33.7   31.3   26.6   30.1   39.0    
calculated with current SD:  

%   27.2   31.8   33.6   34.1   27.4   30.7   36.8    
calculated with a SD of 1:  

%   23.0   23.8   27.1   29.6   24.2   27.0   35.6    

 

 

Statistical evaluation of sex and age ratios (using Chi squared statistic) for:  
 

Team 1:  
 
Age cat.     mo.        boys              girls             total     ratio boys/girls  

-------------------------------------------------------------------------------------  

6  to 17     12      13/18.8 (0.7)      16/16.5 (1.0)      29/35.3 (0.8)    0.81 

18 to 29     12      19/18.3 (1.0)      18/16.1 (1.1)      37/34.4 (1.1)    1.06 

30 to 41     12      19/17.8 (1.1)      13/15.6 (0.8)      32/33.3 (1.0)    1.46 

42 to 53     12      17/17.5 (1.0)      20/15.3 (1.3)      37/32.8 (1.1)    0.85 

54 to 59      6       13/8.6 (1.5)        4/7.6 (0.5)      17/16.2 (1.0)    3.25 

-------------------------------------------------------------------------------------  

6  to 59     54      81/76.0 (1.1)      71/76.0 (0.9)                       1.14 

 
The data are expressed as observed number/expected number (ratio of obs/expect)  

 
Overall sex ratio: p-value = 0.417 (boys and girls equally represented) 

Overall age distribution: p-value = 0.747 (as expected) 

Overall age distribution for boys: p-value = 0.392 (as expected) 

Overall age distribution for girls: p-value = 0.435 (as expected) 

Overall sex/age distribution: p-value = 0.073 (as expected) 

 

Team 2:  
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Age cat.     mo.        boys              girls             total     ratio boys/girls  

-------------------------------------------------------------------------------------  

6  to 17     12      12/13.7 (0.9)      15/12.1 (1.2)      27/25.8 (1.0)    0.80 

18 to 29     12      16/13.3 (1.2)      17/11.8 (1.4)      33/25.1 (1.3)    0.94 

30 to 41     12       9/12.9 (0.7)       7/11.4 (0.6)      16/24.3 (0.7)    1.29 

42 to 53     12      18/12.7 (1.4)       9/11.2 (0.8)      27/24.0 (1.1)    2.00 

54 to 59      6        4/6.3 (0.6)        4/5.5 (0.7)       8/11.8 (0.7)    1.00 

-------------------------------------------------------------------------------------  

6  to 59     54      59/55.5 (1.1)      52/55.5 (0.9)                       1.13 

 
The data are expressed as observed number/expected number (ratio of obs/expect)  

 
Overall sex ratio: p-value = 0.506 (boys and girls equally represented) 

Overall age distribution: p-value = 0.134 (as expected) 

Overall age distribution for boys: p-value = 0.292 (as expected) 

Overall age distribution for girls: p-value = 0.230 (as expected) 

Overall sex/age distribution: p-value = 0.027 (significant difference) 

 

Team 3:  
 
Age cat.     mo.        boys              girls             total     ratio boys/girls  

-------------------------------------------------------------------------------------  

6  to 17     12      16/23.9 (0.7)      14/17.4 (0.8)      30/41.3 (0.7)    1.14 

18 to 29     12      27/23.3 (1.2)      13/17.0 (0.8)      40/40.3 (1.0)    2.08 

30 to 41     12      32/22.6 (1.4)      17/16.4 (1.0)      49/39.0 (1.3)    1.88 

42 to 53     12      13/22.2 (0.6)      18/16.2 (1.1)      31/38.4 (0.8)    0.72 

54 to 59      6      15/11.0 (1.4)       13/8.0 (1.6)      28/19.0 (1.5)    1.15 

-------------------------------------------------------------------------------------  

6  to 59     54     103/89.0 (1.2)      75/89.0 (0.8)                       1.37 

 
The data are expressed as observed number/expected number (ratio of obs/expect)  

 
Overall sex ratio: p-value = 0.036 (significant excess of boys) 

Overall age distribution: p-value = 0.023 (significant difference) 

Overall age distribution for boys: p-value = 0.015 (significant difference) 

Overall age distribution for girls: p-value = 0.294 (as expected) 

Overall sex/age distribution: p-value = 0.000 (significant difference) 

 

Team 4:  
 
Age cat.     mo.        boys              girls             total     ratio boys/girls  

-------------------------------------------------------------------------------------  

6  to 17     12      16/14.2 (1.1)      19/17.2 (1.1)      35/31.3 (1.1)    0.84 

18 to 29     12      11/13.8 (0.8)      20/16.7 (1.2)      31/30.5 (1.0)    0.55 

30 to 41     12      14/13.4 (1.0)      14/16.2 (0.9)      28/29.6 (0.9)    1.00 

42 to 53     12      10/13.2 (0.8)      14/16.0 (0.9)      24/29.1 (0.8)    0.71 

54 to 59      6       10/6.5 (1.5)        7/7.9 (0.9)      17/14.4 (1.2)    1.43 

-------------------------------------------------------------------------------------  

6  to 59     54      61/67.5 (0.9)      74/67.5 (1.1)                       0.82 

 
The data are expressed as observed number/expected number (ratio of obs/expect)  

 
Overall sex ratio: p-value = 0.263 (boys and girls equally represented) 

Overall age distribution: p-value = 0.755 (as expected) 

Overall age distribution for boys: p-value = 0.483 (as expected) 

Overall age distribution for girls: p-value = 0.830 (as expected) 

Overall sex/age distribution: p-value = 0.199 (as expected) 
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Team 5:  
 
Age cat.     mo.        boys              girls             total     ratio boys/girls  

-------------------------------------------------------------------------------------  

6  to 17     12       9/10.4 (0.9)      10/11.4 (0.9)      19/21.8 (0.9)    0.90 

18 to 29     12      10/10.2 (1.0)      10/11.1 (0.9)      20/21.3 (0.9)    1.00 

30 to 41     12        9/9.9 (0.9)      11/10.7 (1.0)      20/20.6 (1.0)    0.82 

42 to 53     12       10/9.7 (1.0)      14/10.6 (1.3)      24/20.3 (1.2)    0.71 

54 to 59      6        7/4.8 (1.5)        4/5.2 (0.8)      11/10.0 (1.1)    1.75 

-------------------------------------------------------------------------------------  

6  to 59     54      45/47.0 (1.0)      49/47.0 (1.0)                       0.92 

 
The data are expressed as observed number/expected number (ratio of obs/expect)  

 

Overall sex ratio: p-value = 0.680 (boys and girls equally represented) 

Overall age distribution: p-value = 0.873 (as expected) 

Overall age distribution for boys: p-value = 0.863 (as expected) 

Overall age distribution for girls: p-value = 0.795 (as expected) 

Overall sex/age distribution: p-value = 0.532 (as expected) 

 

Team 6:  
 
Age cat.     mo.        boys              girls             total     ratio boys/girls  

-------------------------------------------------------------------------------------  

6  to 17     12      14/11.8 (1.2)      15/12.3 (1.2)      29/24.1 (1.2)    0.93 

18 to 29     12      10/11.5 (0.9)       8/12.0 (0.7)      18/23.5 (0.8)    1.25 

30 to 41     12      10/11.2 (0.9)      15/11.6 (1.3)      25/22.8 (1.1)    0.67 

42 to 53     12      10/11.0 (0.9)      13/11.4 (1.1)      23/22.4 (1.0)    0.77 

54 to 59      6        7/5.4 (1.3)        2/5.7 (0.4)       9/11.1 (0.8)    3.50 

-------------------------------------------------------------------------------------  

6  to 59     54      51/52.0 (1.0)      53/52.0 (1.0)                       0.96 

 
The data are expressed as observed number/expected number (ratio of obs/expect)  

 
Overall sex ratio: p-value = 0.845 (boys and girls equally represented) 

Overall age distribution: p-value = 0.574 (as expected) 

Overall age distribution for boys: p-value = 0.868 (as expected) 

Overall age distribution for girls: p-value = 0.241 (as expected) 

Overall sex/age distribution: p-value = 0.143 (as expected) 

 

Team 7:  
 
Age cat.     mo.        boys              girls             total     ratio boys/girls  

-------------------------------------------------------------------------------------  

6  to 17     12       7/14.2 (0.5)      20/18.8 (1.1)      27/32.9 (0.8)    0.35 

18 to 29     12      20/13.8 (1.4)      16/18.3 (0.9)      36/32.1 (1.1)    1.25 

30 to 41     12      14/13.4 (1.0)      13/17.8 (0.7)      27/31.1 (0.9)    1.08 

42 to 53     12      17/13.2 (1.3)      24/17.5 (1.4)      41/30.6 (1.3)    0.71 

54 to 59      6        3/6.5 (0.5)        8/8.6 (0.9)      11/15.2 (0.7)    0.38 

-------------------------------------------------------------------------------------  

6  to 59     54      61/71.0 (0.9)      81/71.0 (1.1)                       0.75 

 
The data are expressed as observed number/expected number (ratio of obs/expect)  

 

Overall sex ratio: p-value = 0.093 (boys and girls equally represented) 

Overall age distribution: p-value = 0.151 (as expected) 

Overall age distribution for boys: p-value = 0.051 (as expected) 

Overall age distribution for girls: p-value = 0.389 (as expected) 

Overall sex/age distribution: p-value = 0.004 (significant difference) 
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Evaluation of the SD for WHZ depending upon the order the cases are measured within each 
cluster (if one cluster per day is measured then this will be related to the time of the day the 
measurement is made).  
 

Team: 1 
 
Time                                             SD for WHZ  

point                 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3  

01: 0.84 (n=06, f=0)  ##  

02: 0.76 (n=06, f=0)    

03: 0.95 (n=06, f=0)  ######  

04: 0.75 (n=06, f=0)    

05: 0.54 (n=05, f=0)    

06: 1.08 (n=06, f=0)  ############  

07: 0.89 (n=06, f=0)  ####  

08: 0.94 (n=06, f=0)  ######  

09: 1.12 (n=06, f=0)  #############  

10: 0.93 (n=06, f=0)  #####  

11: 0.11 (n=06, f=0)    

12: 0.92 (n=06, f=0)  #####  

13: 0.71 (n=06, f=0)    

14: 0.69 (n=06, f=0)    

15: 1.04 (n=06, f=0)  ##########  

16: 0.64 (n=06, f=0)    

17: 0.61 (n=06, f=0)    

18: 0.81 (n=06, f=0)    

19: 0.87 (n=05, f=0)  ###  

20: 1.17 (n=06, f=0)  ################  

21: 0.83 (n=05, f=0)  #  

22: 1.46 (n=05, f=0)  ############################  

23: 1.01 (n=04, f=0)  #########  

24: 1.26 (n=04, f=0)  ###################  

25: 0.88 (n=03, f=0)  OOO  

26: 0.37 (n=02, f=0)    

 

(when n is much less than the average number of subjects per cluster different symbols are used: 0 for 

n < 80% and ~ for n < 40%; The numbers marked "f" are the numbers of SMART flags found in the 

different time points)  
 

Team: 2 
 
Time                                             SD for WHZ  

point                 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3  

01: 0.98 (n=06, f=0)  ########  

02: 0.63 (n=06, f=0)    

03: 0.42 (n=06, f=0)    

04: 0.75 (n=06, f=0)    

05: 0.42 (n=06, f=0)    

06: 0.58 (n=06, f=0)    

07: 0.67 (n=06, f=0)    

08: 1.14 (n=06, f=0)  ##############  

09: 0.89 (n=06, f=0)  ####  

10: 0.75 (n=06, f=0)    

11: 0.87 (n=06, f=0)  ###  

12: 1.46 (n=06, f=0)  ############################  

13: 0.65 (n=05, f=0)    

14: 1.00 (n=04, f=0)  #########  

15: 0.39 (n=04, f=0)    

16: 0.55 (n=04, f=0)    

17: 1.29 (n=04, f=0)  #####################  

18: 1.63 (n=03, f=0)  OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO  

19: 0.78 (n=03, f=0)    

20: 0.41 (n=02, f=0)    

21: 0.25 (n=02, f=0)    

22: 0.67 (n=02, f=0)    

23: 1.65 (n=02, f=0)  OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO  
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(when n is much less than the average number of subjects per cluster different symbols are used: 0 for 

n < 80% and ~ for n < 40%; The numbers marked "f" are the numbers of SMART flags found in the 

different time points)  
 

Team: 3 
 
Time                                             SD for WHZ  

point                 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3  

01: 0.98 (n=06, f=0)  ########  

02: 1.05 (n=06, f=0)  ###########  

03: 0.65 (n=06, f=0)    

04: 1.39 (n=06, f=0)  #########################  

05: 1.38 (n=06, f=0)  ########################  

06: 1.08 (n=06, f=0)  ############  

07: 1.35 (n=06, f=0)  #######################  

08: 0.80 (n=06, f=0)    

09: 0.93 (n=06, f=0)  ######  

10: 0.63 (n=06, f=0)    

11: 0.50 (n=06, f=0)    

12: 0.80 (n=06, f=0)    

13: 0.94 (n=06, f=0)  ######  

14: 0.45 (n=06, f=0)    

15: 0.48 (n=06, f=0)    

16: 1.19 (n=06, f=0)  ################  

17: 1.30 (n=06, f=0)  #####################  

18: 1.01 (n=06, f=0)  #########  

19: 1.35 (n=06, f=0)  #######################  

20: 0.59 (n=06, f=0)    

21: 0.84 (n=06, f=0)  ##  

22: 0.92 (n=05, f=0)  #####  

23: 0.80 (n=05, f=0)    

24: 1.25 (n=04, f=0)  ###################  

25: 0.44 (n=04, f=0)    

26: 0.48 (n=04, f=0)    

27: 1.28 (n=04, f=0)  ####################  

28: 0.31 (n=04, f=0)    

29: 1.55 (n=03, f=0)  OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO  

30: 1.80 (n=03, f=0)  OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO  

31: 0.64 (n=03, f=0)    

32: 2.04 (n=02, f=0)  OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO  

33: 0.68 (n=02, f=0)    

34: 0.78 (n=02, f=0)    

 

(when n is much less than the average number of subjects per cluster different symbols are used: 0 for n < 80% 
and ~ for n < 40%; The numbers marked "f" are the numbers of SMART flags found in the different time points)  
 

Team: 4 
 
Time                                             SD for WHZ  

point                 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3  

01: 1.06 (n=06, f=0)  ###########  

02: 0.87 (n=06, f=0)  ###  

03: 0.53 (n=06, f=0)    

04: 0.76 (n=06, f=0)    

05: 0.44 (n=06, f=0)    

06: 1.00 (n=06, f=0)  #########  

07: 0.86 (n=06, f=0)  ###  

08: 0.88 (n=06, f=0)  ###  

09: 0.52 (n=06, f=0)    

10: 0.84 (n=06, f=0)  ##  

11: 0.82 (n=06, f=0)  #  

12: 0.98 (n=06, f=0)  ########  

13: 1.03 (n=06, f=0)  ##########  

14: 0.66 (n=06, f=0)    

15: 1.11 (n=06, f=0)  #############  

16: 0.65 (n=04, f=0)    

17: 1.33 (n=05, f=0)  ######################  

18: 0.78 (n=05, f=0)    

19: 0.50 (n=04, f=0)    

20: 0.38 (n=04, f=0)    

21: 0.15 (n=04, f=0)    

22: 1.12 (n=04, f=0)  #############  
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23: 1.16 (n=04, f=0)  ###############  

24: 0.35 (n=03, f=0)    

25: 1.47 (n=02, f=0)  OOOOOOOOOOOOOOOOOOOOOOOOOOOO  

 

(when n is much less than the average number of subjects per cluster different symbols are used: 0 for n < 80% 
and ~ for n < 40%; The numbers marked "f" are the numbers of SMART flags found in the different time points)  
 

Team: 5 
 
Time                                             SD for WHZ  

point                 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3  

01: 0.76 (n=06, f=0)    

02: 0.96 (n=06, f=0)  #######  

03: 1.43 (n=06, f=0)  ##########################  

04: 1.07 (n=06, f=0)  ############  

05: 0.57 (n=06, f=0)    

06: 0.47 (n=06, f=0)    

07: 0.44 (n=06, f=0)    

08: 0.66 (n=06, f=0)    

09: 0.72 (n=06, f=0)    

10: 0.66 (n=06, f=0)    

11: 0.96 (n=06, f=0)  #######  

12: 0.46 (n=06, f=0)    

13: 0.83 (n=05, f=0)  #  

14: 0.57 (n=05, f=0)    

15: 0.81 (n=03, f=0)    

16: 0.77 (n=02, f=0)    

17: 0.48 (n=02, f=0)    

18: 0.96 (n=02, f=0)  OOOOOOO  

19: 0.65 (n=02, f=0)    

 
(when n is much less than the average number of subjects per cluster different symbols are used: 0 for n < 80% 
and ~ for n < 40%; The numbers marked "f" are the numbers of SMART flags found in the different time points)  
 

Team: 6 
 
Time                                             SD for WHZ  

point                 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3  

01: 0.87 (n=06, f=0)  ###  

02: 0.55 (n=06, f=0)    

03: 0.63 (n=06, f=0)    

04: 0.60 (n=06, f=0)    

05: 1.34 (n=06, f=0)  #######################  

06: 1.10 (n=06, f=0)  #############  

07: 1.88 (n=06, f=1)  #############################################  

08: 0.37 (n=06, f=0)    

09: 0.78 (n=06, f=0)    

10: 1.24 (n=06, f=0)  ##################  

11: 0.33 (n=05, f=0)    

12: 0.45 (n=05, f=0)    

13: 1.17 (n=05, f=0)  ################  

14: 0.83 (n=04, f=0)  #  

15: 0.49 (n=05, f=0)    

16: 0.72 (n=04, f=0)    

17: 0.39 (n=03, f=0)    

18: 0.79 (n=03, f=0)    

19: 0.79 (n=03, f=0)    

20: 0.77 (n=03, f=0)    

21: 0.13 (n=02, f=0)    

 

(when n is much less than the average number of subjects per cluster different symbols are used: 0 for n < 80% 
and ~ for n < 40%; The numbers marked "f" are the numbers of SMART flags found in the different time points)  
 

Team: 7 
 
Time                                             SD for WHZ  

point                 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3  

01: 0.67 (n=06, f=0)    

02: 0.93 (n=06, f=0)  ######  

03: 1.60 (n=06, f=0)  #################################  
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04: 0.61 (n=06, f=0)    

05: 1.68 (n=05, f=0)  #####################################  

06: 0.49 (n=06, f=0)    

07: 1.50 (n=06, f=1)  ##############################  

08: 1.36 (n=06, f=0)  #######################  

09: 1.13 (n=06, f=0)  ##############  

10: 1.15 (n=06, f=0)  ###############  

11: 0.58 (n=06, f=0)    

12: 1.13 (n=06, f=0)  ##############  

13: 0.82 (n=06, f=0)  #  

14: 1.01 (n=06, f=0)  #########  

15: 0.78 (n=06, f=0)    

16: 0.75 (n=06, f=0)    

17: 1.10 (n=06, f=0)  #############  

18: 1.10 (n=05, f=0)  #############  

19: 0.88 (n=05, f=0)  ###  

20: 0.72 (n=04, f=0)    

21: 1.24 (n=04, f=0)  ##################  

22: 0.69 (n=04, f=0)    

23: 0.53 (n=04, f=0)    

24: 1.03 (n=03, f=0)  OOOOOOOOOO  

25: 0.84 (n=02, f=0)  OO  

26: 1.89 (n=02, f=0)  OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO  

27: 1.40 (n=02, f=0)  OOOOOOOOOOOOOOOOOOOOOOOOO  

28: 0.80 (n=02, f=0)    

29: 0.93 (n=02, f=0)  OOOOOO  

 

(when n is much less than the average number of subjects per cluster different symbols are used: 0 for n < 80% 
and ~ for n < 40%; The numbers marked "f" are the numbers of SMART flags found in the different time points)  
 

*(for better comparison it can be helpful to copy/paste part of this report into Excel) 
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Annex 2: Assignment of Clusters 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Geographical Units Combined Population Assigned Clusters

Kherbet Elfaras + Banat Ali 533 RC

Sukkarieh + Sokkariyeh 1705 1

Dkheilaniyeh + Um Elhayaya + Dehiz 424 2

Muheisen + Kattar 660 3

Kisum 206 4

Western Dik 309 5

Maleh 338 6

Zenbaq 434 7

Mabuja 542 8

Sakhret Elsheikh 607 9

Kafifeh 829 10

Shreian 913 11

Arida Abu Jarada 1080 12

Abu Nituleh 1129 RC

Abu Khorzeh 1386 13

Lower Jern Elaswad 1539 14

Tal Elkibir 1707 15

Bir Issa 2519 16

Kherbet Elroz 2556 17

Hammam At-Turkman 2901 18

Amin 3059 19

Hisheh 3405 20

Ein Al-Arus 3810 21

Tal Hammam 4804 22,23

Suluk 6479 24,RC

Tell Abiad 16931 25,26,27,28,29,30

Ein Issa 43603 31,32,33,34,RC,35,36,37,38,39,40,RC,41,42
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Annex 3: Evaluation of Enumerators (Standardization test result) 
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Annex 4: Survey questionnaire in Arabic 
 

 
 
 
 



 

48 
 

Annex 5: Event Calendar  
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 Annex 6: Cluster Control Form 
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Annex 7: Cluster Control Form 
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Annex 8: Map of the surveyed area 
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