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Executive summary: 
Taiz Governorate is located in the southwestern part of the Republic of Yemen, bordering the Red 
Sea to the west, Hodeida and Ibb governorates to the north, Lahij to the south, and Al-Dhale 
governorate to the east. Its surface area is about 10 462 km2. Taiz is Yemen’s most populous 
governorate, with an estimated 2,839,206 people – 12.15% of the country’s population (2011 
population projection based on 2004 census). About 81% of the population is rural while 19% is 
urban; 48% is male and 52% is female. Taiz’s population growth rate is 2.47%. Current population 
density is estimated at 26 inhabitants /km2.  
 
The governorate contains of two main ecological zones / livelihood zones: the mountainous zone, 
where agriculture (Qat growing) is the main livelihood project, and the lowland coastal plain close 
to the Red Sea, where cultivation of sorghum, millet, vegetables, and fruit in addition to fisheries 
work.  
 
Taiz governorate has insufficient social services in areas including health; poor road 
infrastructure; as well as water shortages and high food prices. Further deterioration has taken 
place since May 2011, when Taiz experienced incidents of civil unrest and armed conflict. These 
security incidents have limited access for the humanitarian community.  
 
Administratively Taiz is divided into 23 districts, 3 urban (Muzaffar, Qahera and Salah), and 20 
rural (Al Taziha, Saber Al Moadm, Mashra.a and Hdnan, Al Msrakh, Jabal Habashi, Mawasit, Al 
Maafr, Ashammaitin, Mauza.a, Al Wazeia, Al Makha, Dhubab, Maqbana, Sharhab Al Rawna, 
Sharhab Al Salam, Khadder, Same.a, Aselow, Hiffan and Mawiah). There are 1877 villages, 
within 329 Ozla. 
 
Survey date: 19th of April   to 4th of May, 2014.   
This nutritional survey was conducted as part of the yearly nutritional monitoring system of the 
MOPHP intervention areas. The survey was conducted in collaboration with MOPHP at local and 
national levels and with technical and financial support from UNICEF Data collection was 
completed by eight teams, six supervisors, six data enterers and one survey coordinator. 
 
2. Methodology:  

Population figures used in the sampling of the survey were provided by MOPHP for the 
year of 2014. The total population was estimated at 2,839,206 people. This estimation was 

done based on the proportion of children less than five years found during the period of the 
survey, which was estimated at 17% of the total population. 

In this survey, amulti-stage cluster sampling method was used. Clusters were selected at the 
random with the probability of being selected proportional to the size of the population in the 
districts of the governorate. A total amount of 41, 34 and 32 clusters were selected from 
Mountains, valleys & hills and coastal plain respectively using SMART software. As the house 
hold considered as the primary sampling unit number of children to be included was estimated to 
provide reasonable estimates of the prevalence of malnutrition with at least 95% confidence. 
Nevertheless numbers of children surveyed per cluster total of 820, 680 and 704 household were 
visited respectively for data collection. The same method was applied for the retrospective 
mortality survey. All household including those without children less than 5 years of age were 
included for mortality survey. The sampling methodology follows the SMART guidelines. 

Anthropometric and mortality data were analysed with using ENA software and house hold using 
SPSS. Anthropometrics data were put in relation to the World Health Organization (WHO) 
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reference population for indices calculation and the National Centre for Health Statistics (NCHS) 
reference for comparative value. 
 
Malnutrition: The global acute malnutrition (GAM) rate (weight for height <-2 Z score or oedema) 
was 17.4% (95% CI: 14.6 - 20.6) and severe acute malnutrition (weight for height <-3 or oedema) 
rate was 3.3% (95% CI: 2.0 - 5.3) among the Lowland ecological zone. And GAM rate of 11.8% 
(95% CI: 9.7 - 14.3) and SAM rate of 1.6% (95% CI: 0.9 - 2.8) with no oedema case reported 
among the Mountainous zones. Mixed zone of hills and valleys reported GAM of 12.3% (9.7 - 15.4 
95%C.I.) and SAM of 1.6% (0.8 - 3.3 95% C.I.).The results indicate critical nutrition levels in 
Lowland and serious nutrition levels in Mountainous and mixed zones according to WHO 
classification. The confidence interval ranges do overlap between the coastal and mixed zone, 
illustrating that statistically non- significant difference in the rates of acute malnutrition between 
the ecological zones. Mountainous zone does not overlap although it is slightly with other two 
zone indicating same nutritional situation.    
Chronic malnutrition or “stunting”, indicating long term poor nutrition was at high levels in all 
areas- 45.5% (95% CI 40.7- 50.4) and 55.4% (95% CI 49.0 - 61.7) in Lowland and Mountainous 
and 39.9% (95%CI 34.2 - 45.9)zones respectively.  

 
Mortality: The crude and under-five mortality rates were 0.27 (95% CI: 0.16 -0.48) and 0.14 (95% 
CI: 0.02 – 1.03) in coastal while 0.24 (0.13 – 0.42) and 0.00 in mixed zone and 0.19 (0.12 – 0.31) 
and 0.00 in Mountainous zone respectively. Both crude and under-five rates fall below the 
emergency thresholds of 1/10,000/day and 2/10,000/day respectively according to SPHERE 
standards. 
Measles vaccination coverage rates were found higher in high land followed by mixed and 
lowland with 89.5%, 78.2% and 73.8% respectively. Penta3/Polio coverage at 75% in high and 
mixed area while coastal reported 65.9%. Vitamin A coverage considered below for the three 
zones. 
Conclusion: 
Comparing the WHO GAM rate of 2012 and 2014 for both highlands and coastal Statistically there 
is no significant difference between 2012 & 2014 GAM rates in Coastal areas 15.1% (12.6 -18.0 
95%CI) and 17.4% (14.6 - 20.6 95%CI) using the “overlapping confidence interval test” and as 
well the statistical test using “two-survey” calculator shows  p= 0.390. 
 
Mountains GAM rates for the same period 2012 and 2014, 9.4% (7.4 -11.9 95%CI) & 11.8% (9.7-
14.3 95%CI) respectively shows no significant difference since the overlapping of confidence is 
there, using “two -survey” calculator with p=0.271 which confirm the statistical test of the 
confidence. 
 
Prevalence of acute malnutrition using MUAC is remaining acceptable for the three zones and 
remains below 15% since there is no clear recommended standard. 
 
Stunting remains critical problem in the governorate as the overall prevalence of stunting is 
exceeded 40% in 2014 with slight changes from 2012. The rates of 2014 decreased slightly 
compared to 2012 45.5% / 49.1% in coastal areas and deteriorated slightly in the mountain 
comparing rate of 2014 by 2012, 55.5%/51.5% respectively.  
 
Mortality rates remain almost same compared with last year survey which is below the emergency 
level of less than 2 deaths/10,000 children / day) and 1 death/ 10,000 children / day as shown 
above in the previous table in the mortality section. 
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Morbidity trends considered high in all zone specially fever and acute respiratory infections which 
related to the prevalence of malnutrition. 
 
Vaccination coverage of measles needs to be improved in coastal and hills/valleys zones to reach 
the recommended EPI coverage of above 80%.Mountain zone coverage within the recommended 
level at >80%. Vitamin A coverage remain poor and below the recommended standards at >85%. 
 
Percentage of children who ate 4 food groups or more was found 20.7%, 17.7% and 12.1% in low 
land, mixed and Mountainous respectively. Majority of children eats one or two groups which is 
not meeting the WHO recommendation. 
Infant and young child feeding practices need to be strengthened through on-going educational 
program conducted by the community based volunteers who were supported by MOPHP and 
other national or international organization working to Taiz governorate. 

Majority of the population have no access for clean safe water, they are using water from 
unprotected open well in the hand percentage of houses using open pit latrines and open 
defection is big as well which might worsen the public heath situation. Water and sanitation 
remain one of the major components aggravating the underlying causes of malnutrition therefore 
improvement of the situation is recommended through scaling up the available WASH services in 
the governorate at the community and health facilities. 

 Coping strategies: Food security status remain a concern with majority of households tried to 
find ways to cope with the situation. Coping strategies used by the communities’ i.e. lowering 
meal size and reduction of meal portion due to increase in food prices with limited income 
sources. Eighty per cent of household assessed in the three zones reported that they borrowed 
money (dept.) to survive. 

Conclusion:  
The findings from the survey shows critical situation in the coastal areas and this need to give 
priority to these areas when designing the intervention and even special focus to the pockets 
reported high rates among the coastal areas. The situation in mountains and hills and valleys 
zones remains serious and close monitoring is warranted.  
From the finding underlying causes are present, in terms of disease prevalence, low vaccine and 
micronutrient supplication coverage, poor sanitation, inadequate food security, poor feeding 
practices, in adequate health services. 
  
Recommendations: 
 
These recommendations are based on the findings of the survey data. Although the nutrition 
situation for the whole governorate is below the emergency threshold at 15% but remains alerting 
while remain critical in the coastal area. Therefore, recommendations are generated as below to 
address wasting and under nutrition issues. 

 To continue  treatment of acute malnutrition through functioning TFC/OTP and SFP in Taiz 

governorate , to ensure needs are covered 

 Scale-up the CMAM program to reach the communities far from the catchment area of the 

health facilities to ensure equity for non-reached malnourished children  

 Continue advocate and strengthening out –reach component of CMAM to improve the 

active and adaptive case finding system for early detection and referral of malnourished 

children as well defaulter tracing. 
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 Initiate blanket feeding program using plumpy’doz or other products  for children from 6 to 

36 to mitigate elevated malnutrition rates to complement existing treatment program to 

tackle the stunting high rates (preventative programs) 

 Promote infant and young  child feeding (IYCF) practices , by using C4D program to 

disseminate related nutritional messages to targeted communities and beneficiaries  

 Strengthen the multi-sectoral integration of programmes in the community and within the 

health facilities to target the management of childhood morbidities in the particular 

focusing on prevention and treatment targeting the different age groups  

 Strengthen EPI routine programme coverage in collaboration with MOPH. 
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1. Background /Introduction 
 
Taiz Governorate is located in the southwestern part of the Republic of Yemen, bordering the Red 
Sea to the west, Hodeida and Ibb governorates to the north, Lahij to the south, and Al-Dhale 
governorate to the east. Its surface area is about 10 462 km2. Taiz is Yemen’s most populous 
governorate, with an estimated 2,839,206 people – 12.15% of the country’s population (2011 
population projection based on 2004 census). About 81% of the population is rural while 19% is 
urban; 48% is male and 52% is female. Taiz’s population growth rate is 2.47%. Current population 
density is estimated at 26 inhabitants /km2.  
 
The governorate contains of two main ecological zones / livelihood zones: the mountainous zone, 
where agriculture (Qat growing) is the main livelihood project, and the lowland coastal plain close 
to the Red Sea, where cultivation of sorghum, millet, vegetables, and fruit in addition to fisheries 
work.  
 
Taiz governorate has insufficient social services in areas including health; poor road 
infrastructure; as well as water shortages and high food prices. Further deterioration has taken 
place since May 2011, when Taiz experienced incidents of civil unrest and armed conflict. These 
security incidents have limited access for the humanitarian community.  
 
Administratively Taiz is divided into 23 districts, 3 urban (Muzaffar, Qahera and Salah), and 20 
rural (Al Taziha, Saber Al Moadm, Mashra.a and Hdnan, Al Msrakh, Jabal Habashi, Mawasit, Al 
Maafr, Ashammaitin, Mauza.a, Al Wazeia, Al Makha, Dhubab, Maqbana, Sharhab Al Rawna, 
Sharhab Al Salam, Khadder, Same.a, Aselow, Hiffan and Mawiah). There are 1877 villages, 
within 329 Ozla. 
According to WFP comprehensive food security survey (CFSS) conducted in 2012 more than 
million people – 22 per cent of the population were found to be food insecure and unable to 
produce or buy the food they need. This represents 87 percent increase from last CFSS 
conducted in 2009, and well above the threshold at which external food assistance is normally 
required. At the same time, an additional five million people were found to be moderately food 
insecure and at risk of becoming severely food insecure in the face of rising food and fuel prices 
and conflict. This brings the total food insecure to around 10 million people in Yemen – 44.5 
percent of the population had limited or no access to sufficient, nutritious food and were eating a 
poor or borderline diet according to agreed international standards. 
 
Since 2012, International medical corps, Mercy Corps, Save the children and Charitable society 
of social welfare(CSSW) has been implementing community – based management of acute 
malnutrition (CMAM) in Taiz for treatment of severe and moderate malnutrition cases following 
the CMAM national guideline of Yemen. This survey is conducted as part of the monitoring 
system to assess the trends of malnutrition during the same season. The report presents the 
findings of this SMART nutrition survey conducted in April 2014. 

 

1.1. Survey objectives:  
Ministry of public health and planning (MOPHP) conducted the survey in Taiz as follow up survey 
to see the trends of malnutrition over the whole district.     
 
Objectives: 
 
 To evaluate the global and severe acute malnutrition rates among children aged 6-59 

months in Taiz Governorate. 
 To identify groups at higher risk of malnutrition: age group, gender. 
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 To estimate the mortality rate and cause of death among children less than 5 years of age 
over the preceding three months. 

 To estimate the crude mortality rate and cause of death among the population over 5 years 
of age for the preceding three months 

 To estimate vaccination coverage Pentavalent3/ Polio3, measles and vitamin A 
supplementation.  

 To estimate the prevalence of disease in the two week prior to the survey i.e.  acute 
respiratory infections (ARIs) , Diarrhoea , fever and measles   

 To collect relevant food security , water and sanitation , and care practices information on 
the  surveyed population    

 To make possible recommendations concerning further programs 
 
Survey date: 19th of April   to 4th of May, 2014.   
This nutritional survey was conducted as part of the yearly nutritional monitoring system of the 
MOPHP intervention areas. The survey was conducted in collaboration with MOPHP at local and 
national levels and with technical and financial support from UNICEF Data collection was 
completed by eight teams, six supervisors, six data enterers and one survey coordinator. 

Area of coverage:  This survey has been carried out in the three zones, representing Mountains, 
Costal and mixed zone (hills and vallies) data was collected  

2. Methodology:  
Population figures used in the sampling of the survey were provided by MOPHP for the 
year of 2014. The total population was estimated at 2,839,206 people. This estimation was 

done based on the proportion of children less than five years found during the period of the 
survey, which was estimated at 17% of the total population. 
 

2.1. Sample size (Anthropometry):   
 
The anthropometry sample size was calculated by using smart software considering the 

following parameters:  
 

 The estimated prevalence of 15.1 % global acute malnutrition for both Mountain and 
Costal which was taken from the previous nutrition survey in the area    

 The desired precision was 3 for costal and 4 for mountains 
 Design effect 2 for all zones 
 Average household size was 6.5 
 Per cent of less than 5 years 17% 
 Per cent of non-response  household 

 
The smart software has automatically calculated the number of houses to be visited during the 
survey and by then number of children appeared during the planning will reached or exceeded but 
not less. 
2.1.1. Sample size (mortality): 
 
The sample size for the Mortality component was calculated using SMART software by 
considering:  

 Estimated death rate1 per 10,000lday  
 Average household size 6.5  
 Desired precision 0.5 
 Percent of non-response households at 3 % 
 Design effect 2 
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 Recall period in days 90 days 
 
The above data entered in to the computer and then the smart software has automatically 
calculated mortality sample size but the teams used the same number of household calculated for 
anthropometrics to collect mortality data.  

2.2 Sampling procedure: Selecting clusters 

In this survey, amulti-stage cluster sampling method was used. Clusters were selected at the 
random with the probability of being selected proportional to the size of the population in the 
districts of the governorate. A total amount of 41, 34 and 32 clusters were selected from 
Mountains, valleys & hills and costal plain respectively using SMART software. As the house hold 
considered as the primary sampling unit number of children to be included was estimated to 
provide reasonable estimates of the prevalence of malnutrition with at least 95% confidence. 
Nevertheless numbers of children surveyed per cluster total of 820, 680 and 704 household were 
visited respectively for data collection. The same method was applied for the retrospective 
mortality survey. All household including those without children less than 5 years of age were 
included for mortality survey. The sampling methodology follows the SMART guidelines. 

Anthropometric and mortality data were analysed with using ENA software and house hold using 
SPSS. Anthropometrics data were put in relation to the World Health Organization (WHO) 
reference population for indices calculation and the National Centre for Health Statistics (NCHS) 
reference for comparative value. 
There were eight survey teams each consisting of three enumerators, one team leader. The 
enumerators have been involved in previous nutrition surveys and possessed a practical 
experience. 
 

2.3 Sampling Procedure – Selecting Household and children 

Clusters were selected using SMART software during the planning stage as mentioned above 
based on the population numbers of each villages or area to be covered by the survey 37 and  33 
clusters were selected for the two zones as mentioned above and number of households to be 
visited daily was decided and agreed by the team.  
The first house is picked at random; thereafter houses are picked by proximity using modified EPI 
method described below; 
Step1: Go to the center of a selected cluster - advised by traditional leader where center is and 
make a rough sketch map to ensure it is the geographical, not social, center.  
 
Step 2: Randomly choose a direction from the center by tossing / spinning a pen or pencil on the 
ground. Note the direction it is pointing. – include the village elders 
  
Step 3: Walk from the center of the cluster / village to its perimeter following the direction of the 
pen.  
Step 4: On reaching the perimeter of the village, spin the pen again until it points back in to the 
body of the village. Follow this second line across the village until the opposite perimeter is 
reached, counting each house, on both left and right, on the way.  
 

Modified EPI method for selecting first household to be sampled 
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The map above shows a satellite map of a village. The pen is spun first from the center of the village (spin 1 on map above) and then 

from the perimeter (spins 2). Households are counted along the second line followed. 
 
Step 5: Select the first household by drawing a random number between 1 and the total number 
of households you counted along the line. For example, if the number of households counted was 
27, then select a random number between one and 27. This will be the first household you will 
visit. Ask the mortality questionnaire in this household, and if there are children aged 0-59 
months, weigh and measure those between 6 and 59 months and ask child and household 
questionnaires. Note that the IYCF questionnaire should be administered to mothers with babies 
of less than 6 months, although babies of this age will not be included for anthropometry. 
 
Step 6: Subsequent households are chosen by proximity. Select the next house by choosing the 
closest door / entrance to your right when standing with your back to the entrance of the house 
you have just surveyed. Continue in this way until you have reached the required number of 
households for your cluster. When village is large, they use the EPI method, where instead of 
sampling the next nearest household, use a skip ‗step ‘of either 3 or 5 households (depending on 
the size of the village). In this way, the first household is identified as above; however subsequent 
households are identified by picking either the third or fifth household to the right of the first. This 
greatly reduces the design affect by spreading the selected household out more across the 
village. 
Every household selected should be interviewed for mortality data, even if there are no children 6-
59 months in the household. Additionally, child mortality data and IYCF data requires information 
on all children less than 5 years of age (not just 6 to 59 months). 
 
Before fieldwork is undertaken and before applying the steps to find houses the team leader 
introduced the survey team and explained to the community leaders or chiefs the aim from the 
survey and what is expected from them to carry out the data collection. Their permission was 
obtained and the teams were gone ahead with the data collection. 
 
 
 
2.4 Case Definition and inclusion criteria (anthropometrics and others) 
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Age (in months) of the children is, in the first instance, established by an official document stating 
his data of birth (birth certificate, immunization card, etc). In this case, the surveyors verify that the 
child is above 6 months and below 60 months and record the exact date of birth. If the child does 
not have an official document mentioning his date of birth, the age of the child estimated in 
months with the help of a local calendar of events using religious, agricultural and seasonal 
events. 
Gender: Male children are recorded as ‘M’ and female as ‘F’. 
 
Height/Length: Height and length of children was measured using height boards and recorded to 
the nearest 0.1cm. Children less than 87cm are measured lying down and those more than 87cm 
standing up. Before taking the height/length, caretakers were requested to take off shoes (if any). 
For children measured standing up, the measurers are trained to ensure that the child’s head, 
shoulder blades, buttocks, calves and heels are touching the board and that they are looking 
straight ahead. Children measured lying down are placed in the middle of the board with the head 
touching the fixed end, the knees pressed down and the heels touching the movable base of the 
board. 
Weight was measured by using UNISCALES and recorded to the nearest 0.1kg. All children were 
measured without or with light clothing. 
Oedema is diagnosed by applying normal thumb pressure to the anterior surface of both feet for 
three seconds. If an indentation remains after the pressure is removed, presence of edema is 
considered positive and a “Y” is entered on the data collection form. If the thumb imprint does not 
persist, or if the edema is not bilateral, the child is recorded as not having edema and an “N” is 
entered on the data collection form. The survey consultant has to check and verify all positive or 
questionable cases of edema. 
Mid Upper Arm Circumference (MUAC) was measured on the left arm of all sampled 6-59 
months old children following all the 10 steps for measuring MUAC as recommended in the 
Anthropometric Indicators Measurement Guide13. 
Vaccination and Vitamin A supplementation coverage: Measles coverage was assessed 
among children 9-59 months by firstly checking the vaccination /MCH card. Where cards were not 
available, a verbal recall (yes, No or do not know) from the mother or caretaker was recorded. 
Polio immunization coverage was assessed among all among 6-59 months old children by firstly 
checking the vaccination/MCH card where possible and a verbal recall by mothers/care takers. 
Vitamin A supplementation coverage was asked by demonstrating the blue capsule and asking 
mothers whether their child had received this capsule in the six month period prior to the survey. 
Morbidity: Retrospective morbidity information was collected on selected illness (diarrhea, fever, 
cough and suspected measles) within a 14 day recall period. Morbidity information relies on the 
mothers’ perception and memory of the child/children’s illness and is therefore considered to be 
very subjective 
Mortality: Mortality data was collected regardless of whether or not there were any children under 
five years in a household. Information was collected on all household members alive on the date 
of the interview, alive on the first day of the 90 day recall period, and individuals who were 
considered household members sometime between the first day of the recall and the interview. 
 
2.5 Training: 
There were eight survey teams each consisting of three enumerators, one team leader. The 
enumerators have been involved in previous nutrition surveys and possessed a practical 
experience. 
 A six days training was conducted including one day piloting for the enumerators prior to the 
actual field work. Standardization test was conducted using SMART to assess the techniques of 
the enumerators. 
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2.6. Data entry and validation: 

Anthropometric and mortality data were entered in excel and transferred to ENA software for 
quality check on daily bases for quality check regarding anthropometrics measurement and 
feedback given timely for correction. There are several data quality checks that are automated in 
ENA-SMART program and reported in the data quality check report (the plausibility report). It 
gives a detailed quality checking of the data using statistical testing that helps in deciding on the 
data quality and usability. 

Outliers (flags)  
In SMART there are two methods of identifying results from children that are unlikely to be correct 
measurements. If flagged values or indices cannot be corrected, they should be excluded from 
the analysis, but never removed from the database. Using the flag options on the results page 
automatically excludes flagged records without deleting them from the data-base.  
There are two options for exclusion of anthropometric flags in ENA.  
SMART flags (recommended using):  
In the plausibility report, the program will list and query any value that is (by default) ± 3 standard 
deviations from the observed mean.  
WHZ <-3 SD or >+3 SD  
HAZ <-3 SD or >+3 SD  
WAZ <-3 SD or >+3 SD  
 
WHO flags:  
Based on the reference population’s mean and the following cut off points:  
WHZ <-5 SD or >+5 SD  
HAZ <-6 SD or >+6 SD  
WAZ <-5 SD or >+5 SD  
 
Flags identify the values that are absolute abnormalities for individuals as the data are being 
entered. The absolute values have been chosen because they are so extremely abnormal that 
they are very unlikely to be correct. They result either from errors in measurement, recording or 
entry – indeed some are hardly compatible with life.  
 
The purpose of these flags is to allow additional data cleaning before running analysis and to 
enable correction in data entry or re-measurement while still in the field. If there has been a 
recording error, it should be corrected. If it is a measurement error, the team should go back to 
the household (whenever possible) to correct the measurement or the estimation of age. If no 
correction is possible, they should be left and the program will mark them as flagged/ implausible.  
 
In the final analysis all implausible values SHOULD NOT be included. It is recommended that the 
exclusions based upon the SMART flags should be used and the numbers and proportions 
excluded reported. The values should not be removed from the database.  
 
Age and sex distribution 
Most children with wrongly measured data give values that are within the plausible range. 
Inclusion of such errors can be suspected from examination of the age and sex distribution of 
distribution of the data against international standards. 
 
Sex ratio  
The sex ratio should be approximately 1.0, i.e., 50% male and 50% female24. If it deviates 
markedly from 0.9 – 1.1, either overall or within age groups, then there has either been a 
sampling problem or there is a social problem.  
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For example, when house-to-house visits are not made, but the mothers asked to bring their 
children to a center for measurement (this is a short-cut unsupervised teams sometimes employ), 
then the mothers can bring their boys rather than their girls and this can show as an abnormal sex 
ratio. If there is an excess of girls this is often due to failure of the teams to warn the village of 
their arrival or failure to get the children outside the household to come for measurement. Boys 
are more likely to be out of the house on other errands or playing than girls. If the sex ratio is near 
equality in the younger age groups but deviates in the older age groups then this is sometimes 
due to the 4 and 5 years old children being occupied in the fields or outside the house.  
Age estimation  
Inaccurate age estimation is one of the commonest data quality problems in nutrition surveys. 
Typically heaping of age estimates at 12, 18, 24, 30, 36, 42, 48 and 59 is observed. Although the 
prevalence of GAM and SAM are estimated based on WFH, other indicators are affected by age. 
Severe heaping indicates poor team‘s performance; the use of properly constructed local 
calendars and temporized collection of the age information can help in good estimation in the 
absence of birth certificates and vaccination cards. 
 
Overall data quality  
It is very difficult for a non-mathematician without electronic equipment to fabricate data that forms 
a normal distribution without Skewness, Kurtosis, an acceptable SD, and without digit preference. 
If these values are all within acceptable limits it can be assumed that the data have been well 
taken and entered into the computer, and the analysis acceptable.  
From the statistics that are generated from the data and from each of the teams, an overall Score 
for the survey quality is generated, summarizing the findings of the quality check report. See 
annex 4 at the annexes part. 

2.7. Data analysis and interpretation of result:  

Anthropometrics and mortality data were analysed using ENA for SMART software and SPSS 
used to analyse house hold and rest of children data. Anthropometrics data were put in relation to 
the World Health Organization (WHO) growth standards for indices calculation and the National 
Centre for Health Statistics (NCHS) reference for comparative value.  

Presentation of malnutrition rates in the main report according to WHO growth standards and 
annexing those based on NCHS reference population 
 
2.8. Nutritional Status  
Acute malnutrition Acute malnutrition in children 6 to 59 months of age is assessed using weight 
for height index comparing WFH figures against a reference population‘s (WHO growth standards 
in the main report) parameters. Severity of acute malnutrition based on weight-for-height should 
be calculated as a z-score as SAM, MAM and GAM prevalence’s and presented with 95% 
confidence intervals using the following cut-off points: 
 
 
3. Results  
 
3.1 Anthropometric results (based on WHO standards 2006): 
Definitions of acute malnutrition should be given (for example, global acute malnutrition is defined 
as <-2 z scores weight-for-height and/or oedema, severe acute malnutrition is defined as <-3z 
scores weight-for-height and/or oedema). Exclusion of z-scores from Observed mean SMART 
flags: WHZ -3 to 3; HAZ -3 to 3; WAZ -3 to 3 
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Weight-for-height (Acute malnutrition): 
Weight-for-height z-scores (WHZ) were calculated to give the prevalence of acute malnutrition or 
wasting. Wasting can be assessed by comparing a child’s weight with the weight that would be 
expected from a healthy child of the same height. For the purposes of this report, prevalence of 
malnutrition according to WHO 2006 Growth Standards which are more internationally 
representative are presented. For purposes of comparing previous trend data and across 
countries, prevalence according to the NCHS 1977 reference population is presented in the 
appendix.  
A z-score is a measure of how far the child deviates from the mean NCHS or WHO record for his 
age or height, and therefore a measure of how well he is growing compared to the ‘norm.’ As 
seen in figure 3.1 below, wasting is defined as <-2 z-scores (global acute malnutrition), whereas 
severe wasting is defined as <-3 z-scores (severe acute malnutrition), see below table 3.1 
 
A total of 2,629 children from 6-59 month were measured by the teams during the survey.   
Outliers were flagged by the EPI-Info/SMART software as not being plausible values of either 
weight, height or age therefore 38 SMART flags for WHZ were excluded from the analysis. 268 
were found less than six months therefore not included in the anthropometric but IYCF data were 
collected.  
 
Table 3.1 Characteristics of the samples for all zones 

Nutritional anthropometric survey 6-59 months 

 N Percentage 

Sample size  2,629  

Children aged 6-29 months 1144 42.4 % 

Sex ratio (m/f) 1.0  

Retrospective mortality survey (all household members)  

 N Percentage 

Household sampled  1,770  

Sample size (N individuals) 11,151  

Children below 5 years of age (U5) 2,897 17% 

Average household size 7  

Average N of U5 / household 1.2  

 
Table 3.2: Distribution of age and sex of sample 

Mountainous Boys  Girls  Total  Ratio 

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

6-17  88 41.7 123 58.3 211 25.0 0.7 

18-29  97 55.1 79 44.9 176 20.9 1.2 

30-41  90 46.4 104 53.6 194 23.0 0.9 

42-53  95 49.7 96 50.3 191 22.6 1.0 

54-59  40 55.6 32 44.4 72 8.5 1.3 

Total  410 48.6 434 51.4 844 100.0 0.9 

Hills & Valleys  Boys  Girls  Total  Ratio 

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

6-17  90 48.4 96 51.6 186 22.9 0.9 

18-29  96 49.5 98 50.5 194 23.9 1.0 
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30-41  87 50.3 86 49.7 173 21.3 1.0 

42-53  103 54.8 85 45.2 188 23.2 1.2 

54-59  31 44.3 39 55.7 70 8.6 0.8 

Total  407 50.2 404 49.8 811 100.0 1.0 

Mountainous Boys  Girls  Total  Ratio 

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

6-17  114 50.2 113 49.8 227 23.4 1.0 

18-29  110 53.7 95 46.3 205 21.1 1.2 

30-41  118 49.6 120 50.4 238 24.5 1.0 

42-53  90 46.2 105 53.8 195 20.1 0.9 

54-59  49 45.8 58 54.2 107 11.0 0.8 

Total  481 49.5 491 50.5 972 100.0 1.0 

 
Figure 3.1: Observed Z-score distributions (WHZ) compared to international reference (6-59 
months) 
          Low land                                        Hills & Valleys                               Mountainous 

  
 
The mean weight –for-height Z-score (WHO standards) for the sample was found to be -1.11 (SD 
0.99), - 0.98 (SD 0.91) & -0.87 (SD 0.93) in low land, hills & valleys and mountainous zones 
respectively indicating a left shift in the distribution within the population, with some children’s 
weight for height falling below their well-nourished counterparts in the WHO standards as shown 
in figure 3.1 above. The standard deviation of the curves lies within the accepted range (0.8 -1.2), 
which shows measurements were taken accurately and that the sample was representative of 
population. 
 
Table 3.3: Prevalence of acute malnutrition based on weight-for-height z-scores (and/or 
oedema) and by sex,  
 

 All Boys Girls 
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Lowland zone n = 828 n = 400 n = 428 

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

(144) 17.4 % 
(14.6 - 20.6 
95% C.I.) 

(84) 21.0 % 
(17.0 - 25.7 
95% C.I.) 

(60) 14.0 % 
(10.6 - 18.3 
95% C.I.) 

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

(117) 14.1 % 
(11.5 - 17.2 
95% C.I.) 

(68) 17.0 % 
(13.2 - 21.6 
95% C.I.) 

(49) 11.4 % 
(8.5 - 15.3 
95% C.I.) 

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

(27) 3.3 % 
(2.0 - 5.3 95% 

C.I.) 

(16) 4.0 % 
(2.4 - 6.6 95% 

C.I.) 

(11) 2.6 % 
(1.3 - 5.1 95% 

C.I.) 

 
Hills & Valleys zone 

All 
n = 805 

Boys 
n = 405 

Girls 
n = 400 

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

(99) 12.3 % 
(9.7 - 15.4 
95% C.I.) 

(52) 12.8 % 
(9.9 - 16.4 
95% C.I.) 

(47) 11.8 % 
(8.7 - 15.7 
95% C.I.) 

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

(86) 10.7 % 
(8.5 - 13.4 
95% C.I.) 

(44) 10.9 % 
(8.5 - 13.8 
95% C.I.) 

(42) 10.5 % 
(7.8 - 14.0 
95% C.I.) 

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

(13) 1.6 % 
(0.8 - 3.3 95% 

C.I.) 

(8) 2.0 % 
(0.9 - 4.4 95% 

C.I.) 

(5) 1.3 % 
(0.5 - 3.4 95% 

C.I.) 

 
Mountainous zone 

All 
n = 958 

Boys 
n = 472 

Girls 
n = 486 

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

(113) 11.8 % 
(9.7 - 14.3 
95% C.I.) 

(67) 14.2 % 
(11.9 - 16.8 
95% C.I.) 

(46) 9.5 % 
(6.9 - 12.9 
95% C.I.) 

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

(98) 10.2 % 
(8.4 - 12.4 
95% C.I.) 

(57) 12.1 % 
(9.9 - 14.6 
95% C.I.) 

(41) 8.4 % 
(6.2 - 11.5 
95% C.I.) 

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

(15) 1.6 % 
(0.9 - 2.8 95% 

C.I.) 

(10) 2.1 % 
(1.1 - 4.0 95% 

C.I.) 

(5) 1.0 % 
(0.4 - 2.4 95% 

C.I.) 

The prevalence of oedema is 0.0 % 
 
Weighted prevalence: 
The weighted analysis is used to correct the bias of a non-representative sample. The distribution 
of the sample for each stratum is not proportional to the sample calculated for the entire 
population. Weights are correction factors to adjust these differences in probability of 
selection/inclusion (differences in the size of the population). The overall prevalence of Taiz 
governorate is 12.4%.  
Table 3.4 prevalence of malnutrition of Taiz governorate using weighted analysis  

 
Prevalence without weighting 

 
 Prevalence with weighting   

sample 
size 

# of cases 
prevalence 
without weight  

weighting 
factor 

sample size 
with weighting 

# of 
cases  

Weighted 
prevalence 
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828 144 17.4 0.272 225 39 17.4 

805 99 12.3 1.125 906 111 12.3 

958 113 11.8 1.603 1536 181 11.8 

2591 356 13.7   2667 332 12.4 

 
The global acute malnutrition (GAM) rate (weight for height <-2 Z score or oedema) was 17.4% 
(95% CI: 14.6 - 20.6) and severe acute malnutrition (weight for height <-3 or oedema) rate was 
3.3% (95% CI: 2.0 - 5.3) among the Lowland ecological zone. And GAM rate of 11.8% (95% CI: 
9.7 - 14.3) and SAM rate of 1.6% (95% CI: 0.9 - 2.8) with no oedema case reported among the 
Mountainous zones. Mixed zone of hills and valleys reported GAM of 12.3% (9.7 - 15.4 95%C.I.) 
and SAM of 1.6% (0.8 - 3.3 95% C.I.).The results indicate critical nutrition levels in Lowland and 
serious nutrition levels in Mountainous and mixed zones according to WHO classification. The 
confidence interval ranges do overlap between the coastal and mixed zone, illustrating that 
statistically non- significant difference in the rates of acute malnutrition between the ecological 
zones. Mountainous zone does not overlap although it is slightly with other two zone indicating 
same nutritional situation. See figure 3.2 
Figure 3.2 Comparison of prevalence by GAM and SAM for all zones 2014. 
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Prevalence of acute malnutrition based on weight for height z-score in coastal areas considered 
the highest compared with mountains and mixed (hills& valleys) areas in terms of global and 
severe acute malnutrition which exceeded the emergency threshold at 15% for this year 2014.The 
other two zones remain below the emergency levels as well the overall prevalence in Taiz 
governorate. The rates might increase following the seasonal patterns therefore, monitoring of the 
situation is warranted. Statistically there is no significant difference between the three zone 
prevalence since there is overlapping confidence interval. 
 
 Acute malnutrition by age group: 
Table 3.5 below shows the prevalence of wasting according to each of the five age groups. In the 
lowland severe wasting was found highest in the age of 18 – 29 months reporting 5.3% while 
moderate malnutrition reported 17.1% in the age group 54 -59 months. 
 
Hills and Valleys severe wasting reported high in the age of 6 – 17 & 42 – 53 months. Moderate 
wasting was found highest among children from 54 -59 months. 
Mountainous zone severe wasting reported 2.7% among children aged 6 -17 months, while 
moderate wasting found 11.1% among children aged 30 - 41 months. 
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Looking to the three zones severe wasting in the lowland was the highest compared with 
mountainous and mixed zone which corresponding to the high GAM rate reported by the coastal 
areas. The prevalence of malnutrition of children in the youngest age groups (6 -29 months) 
compared to other groups, is comparable to current knowledge for infants and young children as 
they have the highest micronutrient requirements relative to their energy intake and are more 
susceptible to increased infection as they begin exploring their environments as well weaning 
practices.  
 

Table 3.5: Prevalence of acute malnutrition by age, based on weight-for-height z-scores 
and/or oedema  

Low 
land 
Zone 

 Severe wasting 
(<-3 z-score) 

Moderate 
wasting  

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

Normal 
(> = -2 z score) 

Oedema 

Age 
(mo) 

Total 
no. 

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

6-17 209 5   2.4 35  16.7 169  80.9 0   0.0 

  18-
29 

170 9   5.3 24  14.1 137  80.6 0   0.0 

30-41 189 4   2.1 20  10.6 165  87.3 0   0.0 

42-53 190 8   4.2 26  13.7 156  82.1 0   0.0 

54-59 70 1   1.4 12  17.1 57  81.4 0   0.0 

Total 828 27   3.3 117  14.1 684  82.6 0   0.0 

Hills 
and 
valleys 
zone 

 Severe wasting 
(<-3 z-score) 

Moderate 
wasting  

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

Normal 
(> = -2 z score) 

Oedema 

Age 
(mo) 

Total 
no. 

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

6-17 184 5   2.7 24  13.0 155  84.2 0   0.0 

18-29 191 2   1.0 15   7.9 174  91.1 0   0.0 

30-41 173 1   0.6 13   7.5 159  91.9 0   0.0 

42-53 186 5   2.7 22  11.8 159  85.5 0   0.0 

54-59 70 0   0.0 12  17.1 58  82.9 0   0.0 

Total 804 13   1.6 86  10.7 705  87.7 0   0.0 

Mount
ainous 
Zone 

 Severe wasting 
(<-3 z-score) 

Moderate 
wasting  

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

Normal 
(> = -2 z score) 

Oedema 

Age 
(mo) 

Total 
no. 

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

6-17 223 6   2.7 22   9.9 195  87.4 0   0.0 

18-29 203 3   1.5 22  10.8 178  87.7 0   0.0 

30-41 234 3   1.3 26  11.1 205  87.6 0   0.0 

42-53 191 1   0.5 19   9.9 171  89.5 0   0.0 

54-59 105 2   1.9 9   8.6 94  89.5 0   0.0 

Total 956 15   1.6 98  10.3 843  88.2 0   0.0 
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Figure 3.3 Comparison between GAM and SAM prevalence 2012 to 2014 (low land and 
highland): 

 
 
Figure 3.3: above shows comparison between the WHO GAM rate of 2012 and 2014 for both 
highlands and coastal. Statistically, there is no significant difference between 2012 & 2014 GAM 
rates in Coastal areas 15.1% (12.6 -18.0 95%CI) and 17.4% (14.6 - 20.6 95%CI) using the 
“overlapping confidence interval test” and as well the statistical test using “two-survey” calculator 
shows  P 0.390. 
 
Mountains GAM rates for the same period 2012 and 2014, 9.4% (7.4 -11.9 95%CI) & 11.8% (9.7-
14.3 95%CI) respectively shows no significant difference as the confidence interval is overlapping, 
using “two -survey” calculator with P 0.271 which confirm the statistical test of the confidence. 
 
When comparing the prevalence of GAM in 2014 for Coastal and mountains there is no overlap in 
confidence interval as well using the “two-survey” calculator test P 0.0212 which making the 
difference significant statistically 
 
Chronic Malnutrition:  
The stunting rate (HAZ) is a measure of chronic malnutrition while underweight (WAZ) rate 
measures both chronic and acute malnutrition. Both underweight and stunting rates rely on 
accurate age records. Age estimation based on mother recall may not be accurate although a 
calendar of events was used to estimate the child’s age. Therefore, it should be noted that the 
stunting and underweight rates recorded in the survey might be subjected to mothers recall bias 
and care should be taken when interpreting the results. 
 
Height –for – Age (Stunting): 
With reference chronic malnutrition, the population distributions for Lowland, hills & valleys and 
Mountains were shifted to the left by -1.92, -1.67 and -2.16 z-scores respectively when compared 
with the reference population respectively. This indicates that both communities’ populations are 
very stunted when compared with the reference population. See figure 3.4  
 
Prevalence of stunting, 45.5 % (40.7- 50.4 95%C.I.) in low land,  39.9 % (34.2-45.9 95%C.I.) in 
mixed zone and 55.4% (49.0- 61.7 95%C.I.) in mountain. Severe stunting 17.5 %(13.7- 22.1 

95%CI) , 12.3 %(9.0 - 16.6 95%CI) and 21.6% (17.3- 26.8 95%C.I.) in low land, mixed zone and 
high land respectively. Severe stunting tends to be higher in the age group from 18 to 41 months 
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in mountains while it appears from 6-17 & 30-41 month in coastal areas; this could be attributed to 
the nutritional patterns in both communities.  
 
Figure 3.4 Observed Z-score distributions (HAZ) compared to international reference (6-59 months),                             
Low land                                                         hills & Valleys                                 High land         

 
 
Table 3.6: Prevalence of stunting based on height-for-age z-scores and by sex for all zones 

 Low land 
n = 824 

Hills & vallies 
n = 795 

Mountains 
n = 947 

Prevalence of 
stunting 
(<-2 z-score) 

 
(375) 45.5 % 

(40.7- 50.4 95%C.I.) 

 
(317) 39.9 % 

(34.2-45.9 95%C.I.) 

 
(525) 55.4 % 

(49.0- 61.7 95%C.I.) 

 

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

 
(231) 28.0 % 

(25.6 -30.6 95%C.I.) 

 
(219) 27.5 % 

(23.8-31.6 95%C.I.) 

 
(320) 33.8 % 

(30.0- 37.8 95%C.I.) 

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

 
(144) 17.5 % 

(13.7- 22.1 95%C.I.) 

 
(98) 12.3 % 

(9.0 - 16.6 95%C.I.) 

 
(205) 21.6 % 

(17.3- 26.8 95%C.I.) 

 

Stunting prevalence remain high, generally prevalence was decreased from 49.1 %( 45.3 -52.8 
95%C.I) in 2012 to 45.5% (40.7- 50.4 95%C.I) in 2014 in the Coastal area which is non- 
significant while in the mountain increased from 51.5% (47.6 -55.4 95%C.I) in 2012 to 55.4% 
(49.0- 61.7 95%C.I.) in 2014 with no differences statistically as shown in figure 3.5 below. Mixed 
zone reported lower rate in comparing to coastal and high land. 
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Figure 3.5 Prevalence of stunting based on height-for-age z-scores and by sex 2012 and 
2014 
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Low land, severe stunting noticed high among children aged 30 – 41 & 54 – 59 while moderate 
wasting was 30.4% among (18-29 months). Hills and Valleys severe wasting noticed high among 
42 – 53 months with 16.4% and moderate stunting was highest among 54 – 59 months with 
31.4%.Mountains severe stunting noticed high among 18 – 29 months with 25.3% while moderate 
stunting was 36.5% among 42 – 53 months. See table 3.7 
 
Table 3.7: Prevalence of stunting by age based on height-for-age z-scores 

Low land  Severe stunting 
(<-3 z-score) 

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

Normal 
(> = -2 z score) 

Age (mo) Total 
no. 

No. % No. % No. % 

6-17 208 23  11.1 55  26.4 130  62.5 

18-29 168 33  19.6 51  30.4 84  50.0 

30-41 190 42  22.1 51  26.8 97  51.1 

42-53 188 27  14.4 54  28.7 107  56.9 

54-59 70 19  27.1 20  28.6 31  44.3 

Total 824 144  17.5 231  28.0 449  54.5 

Hills and 
Valleys 

 Severe stunting 
(<-3 z-score) 

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

Normal 
(> = -2 z score) 

Age (mo) Total 
no. 

No. % No. % No. % 

6-17 183 12   6.6 48  26.2 123  67.2 

18-29 187 30  16.0 53  28.3 104  55.6 

30-41 171 22  12.9 53  31.0 96  56.1 

42-53 183 30  16.4 43  23.5 110  60.1 

54-59 70 4   5.7 22  31.4 44  62.9 

Total 794 98  12.3 219  27.6 477  60.1 

Mountain
s 

 Severe stunting 
(<-3 z-score) 

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

Normal 
(> = -2 z score) 

Age (mo) Total 
no. 

No. % No. % No. % 

6-17 219 31  14.2 67  30.6 121  55.3 

18-29 198 50  25.3 72  36.4 76  38.4 

30-41 234 56  23.9 85  36.3 93  39.7 
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42-53 189 44  23.3 69  36.5 76  40.2 

54-59 105 24  22.9 26  24.8 55  52.4 

Total 945 205  21.7 319  33.8 421  44.6 

 
Weight –for- Age (underweight): 
With reference to underweight, the Lowland, Hills & Valleys and Mountains sampled population is 
shifted to the left (red line) when compared with the reference population by -1.85 , -1.62 and -
1.83 Z-score respectively, this indicates that the surveyed population is suffering from 
underweight compared to the reference population. See figure 3.6 
 
Figure 3.6: Observed Z-score distributions (WAZ) compared to international reference (6-59 
months). 
     Lowland                                          Hills and Valleys                              Mountains 

 
 
Underweight prevalence in low land is 43.9 %( 39.1- 48.8 95% C.I.), and 34.9 % (30.7-39.4 95% 
C.I) in mixed zone and 40.8% (36.9- 44.9 95%C.I.) in mountain. Severe underweight 12.5 % (9.8 - 
15.9 95% C.I.) in low land, 7.8 % (5.7 - 10.6 95%C.I.) in mixed zone and 12.2% (9.8 - 15.2 95% 
C.I.) in mountain zone.  Rates remain high and above the WHO cut-off with 30% in all the three 
zones as shown in table 3.8 
Underweight prevalence remains high however in 2014 the situation deteriorated in the high land 
from 35% (31.5 -38.8 95%CI) to 40.8% (36.9- 44.995%C.I.) and remains at same rate in lowland 
this deterioration not considered significant as the confidence interval is overlapping. See figure 
3.6 below.   
 
Table 3.8: Prevalence of underweight based on weight-for-age z-scores by sex all zones 

 Low land 
n = 830 

Hills & vallies 
n = 805 

Mountains 
n = 958 

Prevalence of underweight 
(<-2 z-score) 

 
(364) 43.9 % 
(39.1- 48.895%C.I.) 

 
(281) 34.9 % 

(30.7-39.4 95%C.I.) 

 
(391) 40.8 % 

(36.9- 44.9 95%C.I.) 
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Prevalence of moderate 
underweight 
(<-2 z-score and >=-3 z-score)  

 
(260) 31.3 % 

(27.8 -35.195%C.I.) 

 
(218) 27.1 % 

(23.6-30.9 95%C.I.) 

 
(274) 28.6 % 

(25.6 -31.895%C.I.) 

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

   
(104) 12.5 % 

(9.8 - 15.9 95%C.I.) 

 
(63) 7.8 % 

(5.7 - 10.6 95%C.I.) 

 
(117) 12.2 % 

(9.8 - 15.2 95% C.I.) 

 
Figure 3.7 Prevalence of underweight based on weight-for-age z-scores by sex 2012 and 
2014 

 
 

Underweight and age group; 
Low land severe underweight noticed high among children 18 -29 months with 15.9% while 
moderate wasting was 41.4% among 54 – 59 months. Hills and Valleys severe underweight 
reported 10.2% among children 42.53 month and moderate found 32.9% among children aged 
54- 59 months. Mountains reported 13.2% of severe among children aged 42 – 53 months.  
Moderate was 36.2% among age group of 54 – 59 month. See table 3.9 
 
Table 3.9: Prevalence of underweight by age, based on weight-for-age z-scores 

 
 
lowland 

 Severe 
underweight 
(<-3 z-score) 

Moderate 
underweight 

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

Normal 
(> = -2 z score) 

Oedema 

Age 
(mo) 

Total 
no. 

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

6-17 209 22  10.5 64  30.6 123  58.9 0   0.0 

18-29 170 27  15.9 48  28.2 95  55.9 0   0.0 

30-41 191 27  14.1 54  28.3 110  57.6 0   0.0 

42-53 190 17   8.9 65  34.2 108  56.8 0   0.0 

54-59 70 11  15.7 29  41.4 30  42.9 0   0.0 

Total 830 104  12.5 260  31.3 466  56.1 0   0.0 

 
Hills & 
valleys 

 Severe 
underweight 
(<-3 z-score) 

Moderate 
underweight 

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

Normal 
(> = -2 z score) 

Oedema 

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

6-17 184 17   9.2 29  15.8 138  75.0 0   0.0 

18-29 190 12   6.3 58  30.5 120  63.2 0   0.0 

30-41 173 11   6.4 51  29.5 111  64.2 0   0.0 

42-53 187 19  10.2 57  30.5 111  59.4 0   0.0 

54-59 70 4   5.7 23  32.9 43  61.4 0   0.0 

Total 804 63   7.8 218  27.1 523  65.0 0   0.0 

 
Mount
ains 

 Severe 
underweight 
(<-3 z-score) 

Moderate 
underweight 

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

Normal 
(> = -2 z score) 

Oedema 

Age 
(mo) 

Total 
no. 

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

6-17 223 26  11.7 47  21.1 150  67.3 0   0.0 

18-29 202 25  12.4 65  32.2 112  55.4 0   0.0 

30-41 236 30  12.7 69  29.2 137  58.1 0   0.0 

42-53 190 25  13.2 55  28.9 110  57.9 0   0.0 

54-59 105 10   9.5 38  36.2 57  54.3 0   0.0 

Total 956 116  12.1 274  28.7 566  59.2 0   0.0 

 
4. Mortality results: (retrospective over 90 days prior to interview) 
The crude and under-five mortality rates were 0.27 (95% CI: 0.16 -0.48) and 0.14 (95% CI: 0.02 – 
1.03) respectively in coastal zones while in mixed zone crude rate at 0.24 (0.13 – 0.42) and 0.00 
under five. Crude rate in mountains was 0.19 (0.12 – 0.31 95%C.I.) and under five reported zero. 
Both crude and under-five rates fall below the emergency with 0.8/ 10,000 person / day (crude 
mortality) and 2.1 / 10,000 children / day (under five mortality rate) according to SPHERE 
standards. See table 4 
Table 4: Mortality rates for all zones 

 CMR: (Total deaths/10,000 people 
/ day) 

U5MR(deaths in children under 
five/10,000 U5 children /day 

Low land   0.27 (0.16-0.48 95% C.I) 0.14 (0.02-1.03 95%C.I) 

Hills & Vallies 0.24 (0.13-0.42 95%C.I) 0.00 (0.00-0.00 95%C.I) 

Mountains 0.19 (0.12-0.31 95%C.I) 0.00 (0.00-0.0095%C.I) 

 
5. Children’s morbidity 
Over 40% of surveyed children were suffered from fever and acute respiratory infections in the 
three zones while one-third of the children suffered from Diarrhoea in the three zones. Suspected 
measles was reported between 3-4% during the two weeks prior to survey as shown in table 5 
below.     
Table 5: Morbidity (2 weeks prior to survey) 

Illness/symptoms Low land zone 
n=954 

Hills & valleys zone 
n= 811 

Mountains zone 
n= 974 

Diarrhea 253 (29.9%) 284 (35%) 339 (34.8%) 

ARIS 353 (41.8%) 370 (45.6%) 429 (44%) 

Fever 389 (46.1%) 383 (47.2%) 518 (53.2%) 

Suspected Measles 36   (4%) 25   (3%) 23 (2.4%) 

 
Figure 5; Morbidity prevalence two week prior to data collection 
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Others: 

 Low land  Hills & Valleys Mountains 

Sleep under mosquito net 142 (16.6%) 122 (15%) 129   (13.2%) 

Registered in feeding 
program: 

   

SFP 7 3 2 

TFC 2 5 8 

OTP 32 34 5 

 
Percentage of children who were slept under mosquito net in the previous night to the survey day 
was found low. Coverage of feeding program were found low as well since the SMART survey is 
not the proper method in evaluating the CMAM coverage, therefore semi-quantitative evaluation 
of access and  coverage (SQUEAC) survey recommended to better estimate the coverage. 
 
6. Vaccination Results 
Measles vaccination coverage rates were found higher in high land followed by mixed and 
lowland with 89.5%, 78.2% and 73.8% respectively. Penta3/Polio coverage at 75% in high and 
mixed area while coastal reported 65.9%. Vitamin A coverage considered below for the three 
zones as shown in table 6 below. 
 
Table 6: Vaccination coverage: Penta3 & polio for 6-59 months and measles for 9-59 months 

Vaccines  Low land zone 
 N= 851 

Hills & valleys zone 
   N= 823 

Mountain zone 
  N=980 

Measles both card & 
memory  

576 (73.8%) 599 (78.2%) 717(89.5%) 

Penta3/polio  561 (65.9%)  623 (75.7%) 743 (75.8%) 

Vitamin A  381 (44.8%) 254 (30.8%) 301 (30.7%) 
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Figure 6 Vaccination coverage 

 
 
Feeding Practices children 0 -24 months: 
Percentage of children found exclusively breast fed was acceptable in Mountains and hills and 
valleys compared to coastal areas. Timely complementary feeding and continuation of breast 
feeding at two years were poor among the three zones. The narrow sample size overestimating 
the rates therefore we have to be careful when looking to the percentage as shown below in table 
7. Majority of children in the three zones were received water plain or sweetened in the first six 
months which considered early weaning for children who supposed to receive breast milk 
exclusively.  
Table 7. Breast feeding 

  
Lowland  

Hills And 
Valleys 

 
Mountains 

Exclusive breast feeding ( children 0-5.9 
months)  
Low land n= 51 
Hills & Valleys n= 36 

Mountains n= 31 

 
 
20 (39%) 
 

 
 
16 (44.4%) 
 

 
 
17 (54.8%) 

Complimentary feeding (children 6 – 8.9 
months) 
Low land n= 50 
Hills & Valleys n= 48 
Mountains n= 46 

 
 
17 (34%) 

 
 
10 (20.8%) 

 
 
17 (36.9%) 

Continue breast feeding at two years 
(children 20 – 23.9 months)  
Low land n= 18 
Hills & Valleys n=20 

Mountains n= 14 

 
 
9 (50%) 
 

 
 
12 (60%) 

 
 
12 (85.7%) 

Number of breast  feeds per day 
1-4 breast feeds 
5-8 breast feeds 
9-12 breast feeds 

 
17 (5.3%) 
133 (41.8%) 
115 (36.2%) 

 
21 (8.3%) 
92 (36.2%) 
103 (40.5%) 

 
19 (6.7%) 
115 (41%) 
103 (36.6%) 

 
Food groups eaten, 24 hours prior to the survey 6-23.9 months 
Consumption of any amount of food from each food group is sufficient to “count”, i.e., there is no 
minimum quantity. This indicator, consumption of foods from at least 4 of the above 7 food groups 
on the previous day, would mean that in most populations the child had a high likelihood of 
consuming at least one animal-source food and at least one fruit or vegetable that day, in addition 
to a staple food (grain, root or tuber). 
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Children in the three zones rely on cereal and dairy products which indicate that they are not 
having adequate food intake in terms of quality. Percentage of children consumed cereal/grains 
during the past 24 hours were 57.6%, 67.9% and 70.3% in coastal, mixed and mountainous areas 
respectively. Dairy product consumption is remains low with 41.1%, 49.7% and 40.2% in coastal, 
mixed and mountainous respectively. Legumes , flesh food , Vitamin A –rich fruits and vegetables 
, eggs and other type of fruits and vegetable were remain poor in all the three communities. See 
table 7.1 & figure 7. These findings can be correlated with the economic situation of the 
assessed households as majority of families depending on temporary work and small percent on 
waged work which can strongly affect or limit their expenditure on buying food. 
Table 7.1: food groups eaten, 24 hours prior to the survey children 6-23.9 months 
Food groups  Low land 

zone 
N=411 

Hills & 
valleys zone 
N=364 

Mountains 
N=420 

Water with/out sugar 343 (83.4%) 340 (93%) 379   (89.4%) 

Tinned milk 133 (32.4%) 134 (36.7%) 134   (31.7%) 

Cereal/grains 232 (57.6%) 247 (67.9%) 296   (70.3%) 

Legumes & nuts 78   (19.4%) 91   (25%) 57     (13.6%) 

Milk & milk dairy 165 (41.1%) 181 (49.7%) 169   (40.2%) 

Flesh food (meat all types) 80   (19.5%) 56   (15.3%) 36     (8.5%) 

Eggs 68   (16.5%) 66   (18%) 69     (16.3%)    

Dark veg’s and fruits 78   (19%) 91   (24.9%) 57     (13.5%) 

Other fruits & vegs 32   (7.8%) 43   (11.7%) 41     (9.7%) 

 
Figure 7 Food groups: 

 
Minimum Dietary diversity: 
Percentage of children who ate 4 food groups or more was found low with 20.7%, 17.7% and 
12.1% in low land, mixed and Mountainous respectively. Majority of children eats one or two 
groups which is not meeting the WHO recommendation. This information indicates that children 6 
-24 months were not having adequate food intake to meet their physical requirement in this age 
period. Most of children depend on one or two food groups. Mountains children seem not having 
sufficient intake compared with lowland and hills and valleys zones and as well they are lesser 
when look to 3 & 4 groups eaten as shown below in figure 7.1. 
 
Table 7.2 Minimum dietary diversity, 24 hours prior to the survey, children 6-23.9 months 

Number of food groups eaten Low land Hills & Valleys Mountains 
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N       %  N        % N      % 
Children eating from 4 groups or more 62 (20.7%) 53 (17.7%) 41 (12.1%) 

Children eating from 3 groups 82 (27.3%) 75 (25%) 71 (21%) 

Children eating from 2 groups 80 (26.7%) 79 (26.3%) 109 (32.2%) 

Children eating from 1 group 52 (17.3%) 71 (23.7%) 93 (27.5%) 

Children not eating 24 (8%) 13 (4.3%) 24 (7.1%) 

Total 300 (100%) 291 (100%) 338 (100%) 

 
Figure 7.1. Minimum Dietary diversity 

 20.7  

 27.3  

 26.7  

 17.3  
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 26.3  
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 27.5  

 7.1  

Children eating from 4 groups or more

Children eating from 3 groups

Children eating from 2 groups

Children eating from 1 group

Children not eating

Mountainuous Hills and Valleys Low land

 
 
Table 8: Household characteristics: 

 
Number of households 

Low land  
N=715 

Hills & valleys 
N=731  

Mountains 
N=853 

Head of house hold gender     

Male 670   (93.7%) 680   (93.0%) 789   (92.5%) 

Female 45     (6.3%) 47     (6.4%) 58     (6.8%) 

Marital status of household head    

Married and living with spouse  614   (86%) 611 (83.4%) 691 (81.1%)   

Married but spouse far for > 6 mons 54     (7.6%) 72   (9.8%) 102 (12.0%) 

Widow  29     (4.1%) 30   (4%) 41   (4.8%) 

Divorced  3       (0.4%) 9     (1.2%) 6     (0.7%) 

Grouchy  5       (0.7%) 1     (0.7%) 1     (0.1%) 

Single 9       (1.3%) 8     (1.1%) 6     (0.7%) 

Education level of HH care taker    

Illiterate 558    (78.1%) 522 (71.4%) 571 (66.9%) 

Read and write   75    (10.5%) 84   (11.5%) 100 (11.7%) 

Basic education    52    (7.3%) 66   (9%) 79   (9.3%) 

Secondary education   21    (2.9%) 33 (4.5%) 76   (8.9%) 

High education    9      (1.3%) 26 (3.6%) 23   (2.7%) 

Main source of income    

Temporary work 260 (36.4%) 323 (44.2%) 309   (36.5%) 

Employee with fixed wage 99    (13.8%) 122 (16.7%) 190   (22.4%) 

Fishery 77    (10.8%) - - 

Craftsmanship i. e carpentry work 53    (7.4%) 53 (7.35%) 81     (9.6%) 

Remittance (from outside) 35    (4.9%) 58 (7.9%) 62     (7.3%) 

Trade 21    (2.9%) 22 (3%) 43     (5.1%) 

Qat husbandry  61    (8.5%) 56 (7.7%) 54     (6.4%) 
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Donation  50    (7%) 57 (7.8%) 61    (7.2%) 

Agricultural product not including Qat 32    (4.5%) 7   (0.9%) 15    (1.8%) 

Animals and animal products 12    (1.7%) 10 (1.4%) 3      (0.4%) 

Main source of drinking water    

Un protected open well 249 (34.8%) 232 (28.2%) 236 (27.8%) 

Piped water connected to house  122 (17%) 149 (18%) 154 (18%) 

Piped water connected to Yard 109 (15.2%) 38   (5.2%) 36    (4.3%) 

Covered tank rain water harvesting  4     (0.6%) 42 (5.7%) 163 (19.2%) 

Opened tank  rain water harvesting - - 12    (1.4%) 

Water car (vendor)  80   (11.2%) 141 (17%) 66   (7.8%) 

Protected open well  104 (14.6%) 64 (8.7%) 98   (11.6%) 

Shallow unprotected water(i.e. Water 
spring) 

4     (0.6%) 9 (1.2%) 30   (3.5%) 

Protected water spring  - 11 (1.5%) 48 (5.7%) 

Water treatment (yes) 21 (3.1%) 23 (3.3%) 24 (2.8%) 

House hold latrine type    

Flush latrine  324   (45.3%) 372   (50.8%) 397 (46.5%) 

Open pit latrine 176   (24.6%) 220   (30%) 331 (38.8%) 

Open defecation  154   (21.5%) 91     (12.4%) 69   (8.1%) 

Closed pit latrine  46     (6.5%) 48    (6.6%) 48   (5.7%) 

Others 13     (1.8%) - 3     (0.4%) 

Hand washing     

Before eating food 336 (46.9%) 391 (53.8%) 458 (53.8%) 

Before cooking food  308 (43%) 389 (53.5%) 406 (47.9%) 

After going to toilet  287 (40%) 382 (52.3%) 391 (45.8%) 

Before feeding child  74    (10.3%)   61 (8.3%) 73   (8.6%) 

After eating food 384 (53.7%) 395 (54.3%) 466 (55%) 

After removing child feces  148 (20.7%) 107 (14.6%) 145 (17%) 

Washing hands soap available  525 (73.4%) 602 (82.8%) 677 (79.9%) 

Washing hands water available 671 (93.8%) 725 (99.7%) 845 (99.7%) 

 
Treatment seeking behaviour  

 
 

 

Public health facility 539   (75.4%) 546    (74.7%) 707 (82.8%) 

Private clinic 115   (16%) 132    (18%) 66   (7.7%) 

Pharmacy 21     (2.9%) 23      (3%) 33 (3.8%) 

Not seek treatment 13    (1.8%) 9        (1.2%) 10 (1.2%) 

Personal treatment 25    (3.5%) 21      (2.9%) 32 (3.8%) 

Traditional healer 2      (0.3%) - - 

Sheikh /Quran  21    (2.9%) - 1 (0.1%) 

Access problem to health services    

High fee pay for services  27 (4.1%) 43 (5.9%) 45 (5.3%) 

Far distance with limited transportation 28 (4.3% 5   (0.7%) 19 (2.2%) 

Household food security    

Reducing meal size 297 (41.5%) 306 (41.8%) 297   (34.8%) 

Reducing meals number 240 (33.6%) 178 (24.3%) 197   (23%) 

Slept without food (hungry) 233 (32.6%) 162 (22.2%) 163   (19%) 

Debt. 589 (82.6%) 586 (80.6%) 684 (80.7%) 

Household salt test    

Not Iodized  546 (76.4%) 434 (59.4%) 437 (51.5%) 
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Iodine less than 15 ppm medicines  93 (13%) 149 (20.4%) 253 (29.8%) 

Iodine equal or more than 15 ppm 60 (8.4%) 141 (19.3%) 143 (16.8%) 

 
8.1 Result of household: 
Majority of interviewed household were found to be headed by male with 93%, among them 85% 
were married and live with their spouse while from 7-12% were married and not living with spouse 
and 4% were found widow. See table 8 
 
Figure 8.1; Head of household 
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Household head education: 
Education level of the head of household was varying per zone with 78%, 71% and 67% for 
coastal, mixed and mountains respectively which found illiterate, while percentage of literate 
considered low at 11% mostly for the three zones. Education level has its impact on the economic 
situation of the family income.  
 
Household sources of income:  
Source of income for the assess household concentrated in three main sources, Temporary work 
was found to be the first income source for the three zones, followed by employee with fixed wage 
as second source while the third source is vary fishery in the coastal area,  craftsmanship in 
mixed zone  and Remittances in Mountains. See figure 8.2  
There are other sources but considered minor such as trade, Qat husbandry, donation, 
agricultural products non Qat and animal selling. See table 8 
 
Figure 8.2 household main source of income 
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Household drinking water sources: 
Main sources of drinking water for assessed households were found; Un protected open well was 
the first source for the three zones flowed by piped water connected to the house as second and 
piped water connected to the yard, covered tank for water harvesting and protected open well 
were the found  third source for lowland, mix zone and Mountains respectively. Protected open 
well was found the fourth source for mountains and mix zone while water tanker/vendor was the 
fourth for coastal areas. See figure 8.3 
 
Figure 8.3 household main sources of drinking water 
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Household Latrine facility:  
The three zones reported the same main facilities, flush latrine with over 40%, open pit latrine with 
30% and open defecation is the third option used with more than 10% for all zones. Open 
defecation was found high among lowland households which need more attention and increase in 
awareness activities. 
Figure 8.4 latrine facility  
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Washing hands practices: 
There were four core practices to consider at the house level; washing hand before eating food, 
washing hand before preparing/cooking food, washing hand before feeding child and washing 
hand after toilet. From the data in table 8 above, more than 50% washing hand before eating 
food , more than 40% washing before preparing food , over 40% washing after toilet and around 
9% washing hand before feeding child. The data shows poor hygiene practices at all the three 
zones which might considered among the aggregating factors contributing to malnutrition. 
 
Household treatment seeking behaviour: 
Over 75% of the interviewed household seeking treatment in government public health facilities, 
while 14% going to private clinic and 3% buying medicine from pharmacy with few percentage use 
personal treatment, go to traditional healers or not seeking treatment . People who were not seek 
treatment mentioned that far distance and transportation and treatment fee were remains the 
main access problem to them to seek treatment.   
 
Household food security: 
The visited households were reported some coping strategies to cope with the new development 
in living condition especially high food prices compare to limited household income. Over 40% of 
the visited household were reduced meal portion, 20% reduced number of meals per day and 
about 20% went to bed without having food during the last 30 days prior to the data collection. 
The recall period used was 30 days which is not giving good indicator for food security as the 
world food program using seven days  which is acceptable from food security point of view, 
therefore 30days may not give the real estimation of what is happening. 
 
Figure 8.5 Food Security Status per 30 days prior to the survey  
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Household salt test result: 
 Two-third of the assessed households was found not consuming iodised salt. One –third 
consuming iodized salt with less than 15 ppm 13% , 20.4% , 29.8% in coastal , mixed and 
mountain while iodine more than 15mm were reported 20% in the three zones. See table 8 
 

Discussion: 
 
Nutritional status: 
Anthropometric indicators used to measure child malnutrition include wasting, stunting, and 
underweight. These indicators compare the growth of the child being measured with the growth of 
a well-nourished and healthy, ‘reference population’ of children of the same age (WHO/NCHS). 
The WHO 2006 Growth Reference was used in the analysis and interpretation of the results. 
Nutritional status can be negatively impacted by illness/infection and dietary intake. Within the 
household, conditions such as food security, clean water, safe sanitation facilities, hygiene 
practices, maternal care practices and access to health services can have an impact overall on 

the nutrition situation. 
 
Wasting, or thinness, is an indicator of acute (short-term) malnutrition. It is calculated by 
comparing the weight for height of a child with a reference population; a child is considered 
wasted if her/his weight-for-height z-score is below -2SD of the reference population. Wasting is 
usually the result of recent food insecurity or infection/illness, such as diarrhea. It is often used to 
assess the severity of an emergency situation, with severe wasting being highly correlated with 
mortality. 
 
The global acute malnutrition (GAM) rate (weight for height <-2 Z score or oedema) was 17.4% 
(95% CI: 14.6 - 20.6) and severe acute malnutrition (weight for height <-3 or oedema) rate was 
3.3% (95% CI: 2.0 - 5.3) among the Lowland ecological zone. And GAM rate of 11.8% (95% CI: 
9.7 - 14.3) and SAM rate of 1.6% (95% CI: 0.9 - 2.8) with no oedema case reported among the 
Mountainous zones. Mixed zone of hills and valleys reported GAM of 12.3% (9.7 - 15.4 95%C.I.) 
and SAM of 1.6% (0.8 - 3.3 95% C.I.).The results indicate critical nutrition levels in Lowland and 
serious nutrition levels in Mountainous and mixed zones according to WHO classification. The 
confidence interval ranges do overlap between the coastal and mixed zone, illustrating that 
statistically difference non- significant of the rates of acute malnutrition between the ecological 
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zones. Mountainous prevalence does not overlap with coastal areas when looking to the 
confidence interval ranges although the difference is not major. Prevalence in mountains is 
remaining same as hills and Valley zone statistically no differences found.  
 
Comparing the WHO GAM rate of 2012 and 2014 for both highlands and coastal Statistically there 
is no significant difference between 2012 & 2014 GAM rates in Coastal areas 15.1% (12.6 -18.0 
95%CI) and 17.4% (14.6 - 20.6 95%CI) using the “overlapping confidence interval test” and as 
well the statistical test using “two-survey” calculator shows  p= 0.390. 
 
Mountains GAM rates for the same period 2012 and 2014, 9.4% (7.4 -11.9 95%CI) & 11.8% (9.7-
14.3 95%CI) respectively shows no significant difference since the overlapping of confidence is 
there, using “two -survey” calculator with p=0.271 which confirm the statistical test of the 
confidence. 
 
The stunting rate (HAZ) is a measure of chronic malnutrition while underweight (WAZ) rate 
measures both chronic and acute malnutrition. Both underweight and stunting rates rely on 
accurate age records. Age estimation based on mother recall may not be accurate although a 
calendar of events was used to estimate the child’s age. Therefore, it should be noted that the 
stunting and underweight rates recorded in the survey might be subjected to mothers recall bias 
and care should be taken when interpreting the results. 
 
Prevalence of stunting, 45.5 % (40.7- 50.4 95%C.I.) in low land,  39.9 % (34.2-45.9 95%C.I.) in 
mixed zone and 55.4% (49.0- 61.7 95%C.I.) in mountain. Severe stunting 17.5 %(13.7- 22.1 

95%CI) , 12.3 %(9.0 - 16.6 95%CI) and 21.6% (17.3- 26.8 95%C.I.) in low land, mixed zone and 
high land respectively. Severe stunting tends to be higher in the age group from 18 to 41 months 
in mountains while it appears from 6-17 & 30-41 month in coastal areas; this could be attributed to 
the nutritional patterns in both communities.  
Stunting remains critical in the governorate as the overall prevalence of stunting is exceeded 
40%. The rates of 2014 decreased slightly compared to 2012 45.5% / 49.1% in coastal areas and 
deteriorated slightly in the mountain comparing 2014 by 2012, 55.5% / 51.5% respectively.  
 
Underweight prevalence in low land is 43.9 %( 39.1- 48.8 9v5% C.I.), and 34.9 % (30.7-39.4 95% 
C.I) in mixed zone and 40.8% (36.9- 44.9 95%C.I.) in mountain. Severe underweight 12.5 % (9.8 - 
15.9 95% C.I.) in low land, 7.8 % (5.7 - 10.6 95%C.I.) in mixed zone and 12.2% (9.8 - 15.2 95% 
C.I.) in mountain zone.  Rates remain high and above the WHO cut-off with 30% in all the three 
zones. Underweight prevalence remains high however in 2014 the situation deteriorated in the 
high land from 35% (31.5 -38.8 95%CI) to 40.8% (36.9- 44.995%C.I.) and remains at same rate in 
lowland this deterioration not considered significant as the confidence interval is overlapping. 
The nutritional situation from the presented indicators (wasting, underweight and stunting) need 
close monitoring from the stakeholders and their counterpart.  
   
Mortality trends: 
Mortality rates remain almost same compared with last year survey which is below the emergency 
level of less than 2 deaths/10,000 children / day) and 1 death/ 10,000 children / day as shown 
above in the previous table in the mortality section. 
Disease prevalence: 
Morbidity trends were high in all zones, almost half of the surveyed under five populations were 
suffered from fever, over 40% reported have had acute respiratory infections and one-third 
reported Diarrhoea in the past two week. This high prevalence definitely has its impact on the 
nutritional situation of the under five years, one third of the stunted children are suffered from 
fever and acute respiratory infections.   
Immunization: 
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Vaccination coverage of measles needs to be improved in coastal and hills/valleys zones to reach 
the recommended EPI coverage of above 85%.Mountain zone coverage meeting the 
recommended level. Vitamin A coverage remain poor and below the recommended standards at 
>85%. 
Food groups eaten, 24 hours prior to the survey 6-23.9 months 
Children in the three zones rely on cereal and dairy products which indicate that they are not 
having adequate food intake in terms of quality. Percentage of children consumed cereal/grains 
during the past 24 hours were 57.6%, 67.9% and 70.3% in coastal, mixed and mountainous areas 
respectively. Dairy product consumption is 41.1%, 49.7% and 40.2% in coastal, mixed and 
mountainous respectively. Legumes , flesh food , Vitamin A –rich fruits and vegetables , eggs and 
other type of fruits and vegetable were remain poor in all the three communities. 
Minimum dietary diversity: 
Percentage of children who ate 4 food groups or more was found 20.7%, 17.7% and 12.1% in low 
land, mixed and Mountainous respectively. Majority of children eats one or two groups which is 
not meeting the WHO recommendation. This indicates that children 6 -24 months were not having 
adequate food intake to meet their physical requirement in this age period.  
Infant and young child feeding practices need to be strengthened through on-going educational 
program conducted by the community based volunteers who were supported by MOPHP and 
other national or international organization working to Taiz governorate. 

Water and sanitation: Majority of the population have no access for clean safe water, they are 
using water from unprotected open well. Percentage of houses using open pit latrines and open 
defection is big as well which might worsen the public heath situation. Water and sanitation 
remain one of the major components aggravating the underlying causes of malnutrition therefore 
improvement of the situation is recommended through scaling up the available WASH services in 
the governorate at the community and health facilities. 

Coping strategies: Food security status remain a concern with majority of households tried to 
find ways to cope with the situation. Coping strategies used by the communities’ i.e. lowering 
meal size and reduction of meal portion due to increase in food prices with limited income 
sources. Eighty per cent of household assessed in the three zones reported that they borrowed 
money (dept.) to survive. 

Fortified salt consumption is low among the assessed households with 60% of the population 
using non-iodized salt therefore actions need to be taken to increase the rate of consumption as 
micronutrient deficiency is one of the major problems in Yemen.   
Conclusion:  
The findings from the survey shows critical situation in the coastal areas and this need to give 
priority to these areas when designing the intervention and even special focus to the pockets 
reported high rates among the coastal areas. The situation in mountains and hills and valleys 
zones remains serious and close monitoring is warranted.  
From the finding underlying causes are present, in terms of disease prevalence, low vaccine and 
micronutrient supplication coverage, poor sanitation, inadequate food security, poor feeding 
practices, in adequate health services. 
  
Recommendations: 
 
These recommendations are based on the findings of the survey data. Although the nutrition 
situation for the whole governorate is below the emergency threshold at 15% but remains alerting 
while remain critical in the coastal area. Therefore, recommendations are generated as below to 
address wasting and under nutrition issues. 
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 To continue  treatment of acute malnutrition through functioning TFC/OTP and SFP in Taiz 

governorate , to ensure needs are covered 

 Scale-up the CMAM program to reach the communities far from the catchment area of the 

health facilities to ensure equity for non-reached malnourished children  

 Continue advocate and strengthening out –reach component of CMAM to improve the 

active and adaptive case finding system for early detection and referral of malnourished 

children as well defaulter tracing. 

 Initiate blanket feeding program using plumpy’doz or other products  for children from 6 to 

36 to mitigate elevated malnutrition rates to complement existing treatment program to 

tackle the stunting high rates (preventative programs) 

 Promote infant and young  child feeding (IYCF) practices , by using C4D program to 

disseminate related nutritional messages to targeted communities and beneficiaries  

 Strengthen the multi-sectoral integration of programmes in the community and within the 

health facilities to target the management of childhood morbidities in the particular 

focusing on prevention and treatment targeting the different age groups  

 Strengthen EPI routine programme coverage in collaboration with MOPH. 

 Improve water and sanitation services which remain one of the major factors affecting 

children nutritional situation. 
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 Appendices: 
 
Annex 1: Plausibility check for: Coastal Zone 1.as  
 
Standard/Reference used for z-score calculation: WHO standards 2006 
(If it is not mentioned, flagged data is included in the evaluation. Some parts of this plausibility report are 
more for advanced users and can be skipped for a standard evaluation)  
 
Overall data quality  

 
Criteria                 Flags* Unit Excel. Good    Accept Problematic Score  
 
Missing/Flagged data     Incl    %    0-2.5 >2.5-5.0 >5.0-7.5   >7.5  
(% of in-range subjects)                0      5        10      20         0 (0.6 %)  
 
Overall Sex ratio        Incl    p    >0.1  >0.05    >0.001   <=0.001  
(Significant chi square)                0      2        4       10         0 (p=0.409)  
 
Overall Age distrib      Incl    p    >0.1  >0.05    >0.001   <=0.001  
(Significant chi square)                0      2        4       10         0 (p=0.145)  
 
Dig pref score - weight  Incl    #    0-7   8-12     13-20     > 20  
                                        0     2         4        10        0 (4)  
 
Dig pref score - height  Incl    #    0-7   8-12     13-20     > 20  
                                        0     2         4        10        0 (6)  
 
Dig pref score - MUAC    Incl    #    0-7   8-12     13-20     > 20  
                                        0     2         4        10        0 (4)  
 
Standard Dev WHZ         Excl    SD   <1.1  <1.15    <1.20    >=1.20  
.                                      and   and      and       or    
.                        Excl    SD   >0.9  >0.85    >0.80    <=0.80  
                                        0     2         6        20        0 (0.99)  
 
Skewness  WHZ            Excl    #    <±0.2 <±0.4    <±0.6    >=±0.6  
                                        0     1         3         5        0 (-0.09)  
 
Kurtosis  WHZ            Excl    #    <±0.2 <±0.4    <±0.6    >=±0.6  
                                        0     1         3         5        0 (-0.06)  
 
Poisson dist WHZ-2       Excl    p    >0.05 >0.01    >0.001   <=0.001  
                                        0     1         3         5        0 (p=0.246)  
 
Timing                   Excl   Not determined yet  
                                        0     1         3         5  
 
OVERALL SCORE WHZ =                    0-9  10-14    15-24     >25         0 %  

 
The overall score of this survey is 0 %, this is excellent.  
 
 
Annex 2. Plausibility check for:  Hills and vallies zone 2  
 
Standard/Reference used for z-score calculation: WHO standards 2006 
(If it is not mentioned, flagged data is included in the evaluation. Some parts of this plausibility report are 
more for advanced users and can be skipped for a standard evaluation)  
Overall data quality  

 
Criteria                 Flags* Unit  Excel. Good    Accept  Problematic  Score  
 
Missing/Flagged data     Incl    %    0-2.5 >2.5-5.0 >5.0-7.5   >7.5  
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(% of in-range subjects)                0      5        10      20         0 (0.4 %)  
 
Overall Sex ratio        Incl    p    >0.1  >0.05    >0.001   <=0.001  
(Significant chi square)                0      2        4       10         0 (p=0.916)  
 
Overall Age distrib      Incl    p    >0.1  >0.05    >0.001   <=0.001  
(Significant chi square)                0      2        4       10         0 (p=0.298)  
 
Dig pref score - weight  Incl    #    0-7   8-12     13-20     > 20  
                                        0     2         4        10        0 (4)  
 
Dig pref score - height  Incl    #    0-7   8-12     13-20     > 20  
                                        0     2         4        10        0 (5)  
 
Dig pref score - MUAC    Incl    #    0-7   8-12     13-20     > 20  
                                        0     2         4        10        0 (5)  
 
Standard Dev WHZ         Excl    SD   <1.1  <1.15    <1.20    >=1.20  
.                                      and   and      and       or    
.                        Excl    SD   >0.9  >0.85    >0.80    <=0.80  
                                        0     2         6        20        0 (0.91)  
 
Skewness  WHZ            Excl    #    <±0.2 <±0.4    <±0.6    >=±0.6  
                                        0     1         3         5        0 (0.00)  
 
Kurtosis  WHZ            Excl    #    <±0.2 <±0.4    <±0.6    >=±0.6  
                                        0     1         3         5        0 (0.00)  
 
Poisson dist WHZ-2       Excl    p    >0.05 >0.01    >0.001   <=0.001  
                                        0     1         3         5        0 (p=0.092)  
 
Timing                   Excl   Not determined yet  
                                        0     1         3         5  
 
OVERALL SCORE WHZ =                    0-9  10-14    15-24     >25         0 %  

 
The overall score of this survey is 0 %, this is excellent.  

 
Annex 3. Plausibility check for:  Mountain zone 3: 
Standard/Reference used for z-score calculation: WHO standards 2006 
(If it is not mentioned, flagged data is included in the evaluation. Some parts of this plausibility 
report are more for advanced users and can be skipped for a standard evaluation)  
 
Overall data quality  

 
Criteria                 Flags* Unit  Excel. Good    Accept  Problematic  Score  
 
Missing/Flagged data     Incl    %    0-2.5 >2.5-5.0 >5.0-7.5   >7.5    
(% of in-range subjects)                0      5        10      20         0 (0.3 %)  
 
Overall Sex ratio        Incl    p    >0.1  >0.05    >0.001   <=0.001  
(Significant chi square)                0      2        4       10         0 (p=0.748)  
 
Overall Age distrib      Incl    p    >0.1  >0.05    >0.001   <=0.001  
(Significant chi square)                0      2        4       10         0 (p=0.281)  
 
Dig pref score - weight  Incl    #    0-7   8-12     13-20     > 20  
                                        0     2         4        10        0 (2)  
 
Dig pref score - height  Incl    #    0-7   8-12     13-20     > 20  
                                        0     2         4        10        0 (5)  
 
Dig pref score - MUAC    Incl    #    0-7   8-12     13-20     > 20  
                                        0     2         4        10        0 (3)  
 
Standard Dev WHZ         Excl    SD   <1.1  <1.15    <1.20    >=1.20  
.                                      and   and      and       or    
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.                        Excl    SD   >0.9  >0.85    >0.80    <=0.80  
                                        0     2         6        20        0 (0.93)  
 
Skewness  WHZ            Excl    #    <±0.2 <±0.4    <±0.6    >=±0.6  
                                        0     1         3         5        0 (-0.08)  
 
Kurtosis  WHZ            Excl    #    <±0.2 <±0.4    <±0.6    >=±0.6  
                                        0     1         3         5        0 (-0.01)  
 
Poisson dist WHZ-2       Excl    p    >0.05 >0.01    >0.001   <=0.001  
                                        0     1         3         5        0 (p=0.229)  
 
Timing                   Excl   Not determined yet  
                                        0     1         3         5  
 
OVERALL SCORE WHZ =                    0-9  10-14    15-24     >25         0 %  

 
The overall score of this survey is 0 %, this is excellent.  
 
 
Annex 4. : Result Tables for NCHS growth reference 1977 

Prevalence of acute malnutrition based on weight-for-height z-scores (and/or oedema) and by sex, Low 
land zone. 

 

 All 
n = 831 

Boys 
n = 402 

Girls 
n = 429 

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

(139) 16.7 % 
(14.1 - 19.7 
95% C.I.) 

(81) 20.1 % 
(16.1 - 24.9 
95% C.I.) 

(58) 13.5 % 
(10.2 - 17.8 
95% C.I.) 

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

(129) 15.5 % 
(13.2 - 18.2 
95% C.I.) 

(76) 18.9 % 
(14.9 - 23.7 
95% C.I.) 

(53) 12.4 % 
(9.4 - 16.1 
95% C.I.) 

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

(10) 1.2 % 
(0.6 - 2.4 95% 

C.I.) 

(5) 1.2 % 
(0.5 - 2.9 95% 

C.I.) 

(5) 1.2 % 
(0.5 - 2.7 95% 

C.I.) 

The prevalence of oedema is 0.0 % 
 

 Prevalence of acute malnutrition by age, based on weight-for-height z-scores and/or oedema 
 

  Severe wasting 
(<-3 z-score) 

Moderate 
wasting  

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

Normal 
(> = -2 z score) 

Oedema 

Age 
(mo) 

Total 
no. 

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

6-17 209 1   0.5 29  13.9 179  85.6 0   0.0 

18-29 171 5   2.9 40  23.4 126  73.7 0   0.0 

30-41 191 2   1.0 20  10.5 169  88.5 0   0.0 

42-53 190 2   1.1 30  15.8 158  83.2 0   0.0 

54-59 70 0   0.0 10  14.3 60  85.7 0   0.0 

Total 831 10   1.2 129  15.5 692  83.3 0   0.0 

 
Annex 5. Result Tables for NCHS growth reference 1977 

 Prevalence of acute malnutrition based on weight-for-height z-scores (and/or oedema) and by sex, Hills 
and Valleys   
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 All 
n = 739 

Boys 
n = 373 

Girls 
n = 366 

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

(94) 12.7 % 
(9.8 - 16.3 
95% C.I.) 

(48) 12.9 % 
(9.9 - 16.6 
95% C.I.) 

(46) 12.6 % 
(8.8 - 17.6 
95% C.I.) 

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

(91) 12.3 % 
(9.4 - 15.9 
95% C.I.) 

(46) 12.3 % 
(9.4 - 16.0 
95% C.I.) 

(45) 12.3 % 
(8.7 - 17.2 
95% C.I.) 

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

(3) 0.4 % 
(0.1 - 1.3 95% 

C.I.) 

(2) 0.5 % 
(0.1 - 2.2 95% 

C.I.) 

(1) 0.3 % 
(0.0 - 2.1 95% 

C.I.) 

The prevalence of oedema is 0.0 % 

 
Prevalence of acute malnutrition by age, based on weight-for-height z-scores and/or oedema 
 

  Severe wasting 
(<-3 z-score) 

Moderate 
wasting  

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

Normal 
(> = -2 z score) 

Oedema 

Age 
(mo) 

Total 
no. 

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

6-17 48 0   0.0 10  20.8 38  79.2 0   0.0 

18-29 41 0   0.0 8  19.5 33  80.5 0   0.0 

30-41 43 0   0.0 4   9.3 39  90.7 0   0.0 

42-53 43 0   0.0 6  14.0 37  86.0 0   0.0 

54-59 13 0   0.0 4  30.8 9  69.2 0   0.0 

Total 188 0   0.0 32  17.0 156  83.0 0   0.0 

 
Annex 6. Result Tables for NCHS growth reference 1977 

Prevalence of acute malnutrition based on weight-for-height z-scores (and/or oedema) and by sex, 
Mountains  

 

 All 
n = 960 

Boys 
n = 473 

Girls 
n = 487 

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

(103) 10.7 % 
(8.6 - 13.3 
95% C.I.) 

(56) 11.8 % 
(9.4 - 14.7 
95% C.I.) 

(47) 9.7 % 
(7.0 - 13.2 
95% C.I.) 

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

(98) 10.2 % 
(8.2 - 12.6 
95% C.I.) 

(54) 11.4 % 
(9.1 - 14.2 
95% C.I.) 

(44) 9.0 % 
(6.6 - 12.2 
95% C.I.) 

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

(5) 0.5 % 
(0.2 - 1.5 95% 

C.I.) 

(2) 0.4 % 
(0.1 - 1.7 95% 

C.I.) 

(3) 0.6 % 
(0.2 - 1.9 95% 

C.I.) 

The prevalence of oedema is 0.0 % 

 Prevalence of acute malnutrition by age, based on weight-for-height z-scores and/or oedema 
 

  Severe wasting 
(<-3 z-score) 

Moderate 
wasting  

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

Normal 
(> = -2 z score) 

Oedema 

Age 
(mo) 

Total 
no. 

No. % No. % No. % No. % 
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6-17 224 2   0.9 15   6.7 207  92.4 0   0.0 

18-29 203 0   0.0 32  15.8 171  84.2 0   0.0 

30-41 235 3   1.3 24  10.2 208  88.5 0   0.0 

42-53 191 0   0.0 16   8.4 175  91.6 0   0.0 

54-59 105 0   0.0 11  10.5 94  89.5 0   0.0 

Total 958 5   0.5 98  10.2 855  89.2 0   0.0 

 
 

Mid Upper Arm Circumference (MUAC) for all Taiz: 
The average MUAC for children (n=2630) was 150.1 mm (SD84.8) which is considered of normal 
nutrition status, with a small spread of values in the sample as shown by the standard deviation. 
There were 29 children with a MUAC less than 115 mm (1.1% of the sample) which signifies 
severe wasting when the child is most risk of death. 
 
 Prevalence of acute malnutrition based on MUAC cut offs (and/or oedema) and by sex all zones 
 

 Low land 
n = 844 

Hills & vallies 
n = 812 

Mountains 
n = 974 

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

 
(87) 10.3 % 

(7.9 - 13.4 95% C.I.) 

 
(42) 5.2 % 

(3.7 - 7.2 95% C.I.) 

 
(61) 6.3 % 

(4.7 - 8.4 95% C.I.) 

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

 
(73) 8.6 % 

(6.4 - 11.6 95% C.I.) 

 
(34) 4.2 % 

(2.9 - 5.9 95% C.I.) 

 
(54) 5.5 % 

(4.1 - 7.5 95% C.I.) 

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

 
(14) 1.7 % 

(1.0 - 2.9 95% C.I.) 

 
(8) 1.0 % 

(0.5 - 2.0 95% C.I.) 

 
(7) 0.7 % 

(0.3 - 1.6 95% C.I.) 

 
. 

 
 
 
 
 
Annex 7. Sample Size and Selected Clusters for Taizz SMART Survey 
 
Geographical Area I: Coast and coastal plain,  
 
No. of Households and Clusters:  This is 22 X 32 cluster sampling, i.e 22 Housolds to be visited from 
each cluster per team per day from 32 clusters  
No. of Teams: 8 Teams  
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List of Selected Clusters: 

To be selected before survey piloting is started. 

 مناطق  السهل والساحل)المناطق المنخفضة(
Cluster 

 عدد السكان المدينة / القرية العزلة المديرية

 المخاء

 المخاء

 1 1,772 الجعدي

 2 1,839 المغيني

 3 1,028 الخضراء

 المشالحة
 4 6,702 الغرافي

 5 2,949 البليلي

 الزهارى

 6 5,078 يختل

 7 4,844 الكديحة

 8 2,494 سالمحسي 

 الجمعة

 9 3,453 الجمعة

 10 5,264 الشبارة

 11 989 المناصيب

 12 2,773 جحزر

 بني الحكم باب المندب

 13 4,416 ذباب

 14 775 الحريقيه

 15 3,159 الدوش

 موزع

 موزع
 16 1,977 السفالية

 17 2,143 الموسنه

 االهمول
 18 4,964 الهاملي

 19 2,647 الوحيز

 20 4,705 العقمه العواشقه

 الوازعيه

 المشاوله
 21 5,175 الشقيراء

 22 1,212 الردف

 الظريفه
 23 783 حصيب المهوق

 24 675 الحجيره

 25 545 الخنهه االحيوق
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 ماوية

 26 1,271 حوافله قماعرة

 27 2,081 الرميدي المحطه

 28 2,835 جرانع جرانع

 29 2,244 اخرق اخرق

 30 2,252 مركز الشرمان مركز الشرمان

 31 1,985 الحميراء معبر

 32 329 الطفيلي براشه مقبنة

 RC 260 بدو رحل-جبل العمري  بني الحكم باب المندب

 RC 4,911 العريش العواشقه موزع

 RC 937 المطالح الظهره ماوية

 RC 1,992 يعاقبه براشه مقبنة

 

 
Annex 8. Geographical Area II: Hills & Valley 
 
No. of Households and Clusters:  This is 20 X 34 cluster sampling, i.e 20 Housolds to be visited from 
each cluster per team per day from 34 clusters  
No. of Teams: 8 Teams  
 
 

 
List of Selected Clusters: 

To be selected before survey piloting is started 
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Annex 9. Geographical Area III: Mountains  
 
No. of Households and Clusters:  This is 20 X 41 cluster sampling, i.e. 20 Households to be visited from 
each cluster per team from 41 clusters  
No. of Teams: 8 Teams  
 

 
 
 
List of Selected Clusters: 
To be selected before survey piloting is started 
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 مناطق الجبال)المناطق المرتفعة(

 عدد السكان المدينة / القرية العزلة المديرية
Geographical 
unit 

Population 
size Cluster 

 1 496 العصريه 496 العصريه اصرار ماوية

 2 888 فدمان 888 فدمان سائلة سورق ماوية

 3 959 الحقل االعلى 959 الحقل االعلى ايفوع اعلى شرعب السالم

 4 3010 اللوية العليا 3,010 اللوية العليا بني سباء شرعب السالم

 5 3160 حبل 3,160 حبل العسيله شرعب السالم

 6 2789 الشقة 2,789 الشقة الزراري شرعب الرونه

 7 380 هالقرادف 380 القرادفه االشراف شرعب الرونه

 8 2688 المخلوط 2,688 المخلوط الرعينه شرعب الرونه

 9 2591 مورخة 2,591 مورخة مورخة شرعب الرونه

 10 2505 الجعافر 2,505 الجعافر الغربي شرعب الرونه

 11 1189 الشرف 1,189 الشرف القريشه الشمايتين

 12 5756 القبلي 5,756 القبلي العزاعز الشمايتين

 13 1876 الصفونه 1,876 الصفونه لزعازعا الشمايتين

 14 338 كربات 338 كربات دبع الخارج الشمايتين

 15 1130 البرح االعلى 1,130 البرح االعلى االعروق حيفان

 16 1971 المشاوز 1,971 المشاوز االعبوس حيفان

 17 2815 االشاعر 2,815 االشاعر االحكوم حيفان

 18 974 عامرهالم 974 المعامره قدس المواسط

 19 3608 جرنات 3,608 جرنات بني يوسف المواسط

 20 2554 الفوادع 2,554 الفوادع االيفوع المواسط

 21 1707 البلس 1,707 البلس سامع سامع

 22 450 المعينه 450 المعينه الضعه الصلو

 23 175 العذير 175 العذير سائلة قراضه الصلو

 24 8347 جبل ادود 8,347 جبل ادود الضباب صبر الموادم

 25 1474 العدوف 1,474 العدوف الموادم صبر الموادم

 26 1747 الجنهبي 1,747 الجنهبي النجاده صبر الموادم

 27 1547 القرضين 1,547 القرضين مسفر المسراخ

 28 3897 الصرم 3,897 الصرم االقروض المسراخ

 29 2206 النجادي 2,206 النجادي األقروض المسراخ

 30 3267 همدان 3,267 همدان خدير السلمي خدير

 31 1201 حنوب 1,201 حنوب خدير السلمي خدير

 32 3127 نمره 3,127 نمره نمره جبل حبشي

 33 1757 الجند 1,757 الجند المراتبه جبل حبشي

 34 2391 حجرمين 2,391 حجرمين بالدالوافي جبل حبشي

 35 2275 الزواعي 2,275 الزواعي عدينه جبل حبشي

 36 1859 العتيمه 1,859 العتيمه الزواقر التعزية

 37 834 الربوع 834 الربوع الربيعي التعزية

 38 1651 الدول 1,651 الدول الجنديه العليا التعزية

 39 2904 الخيامي 2,904 الخيامي السواء المعافر

 40 2193 العارضه 2,193 العارضه الشعوبه المعافر
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Annex 10. Survey Questionnaire  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 41 2051 المقلب 2051 المقلب المجاعشه مقبنة

 RC 752 االكمه 752 االكمه بني شيبه الشرق الشمايتين

 RC 5452 الحقيبة 5,452 الحقيبة بني حماد المواسط

 RC 1125 الشراجبه 1,125 الشراجبه مرعيت صبر الموادم

 RC 12629 الدمنة 12,629 الدمنة خدير السلمى خدير

 RC 2038 حارال 2,038 الحار الجبزيه المعافر
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