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The governorate of Hajja is situated 120 km North West of Sana'a with an area of 8,228 square 
km. Hajja is bordered by Saudi Arabia and Sa’ada Governorate in the north, Amran Governorate 
in the east, Mahaweet and Hodeida governorates in the south, and the Red Sea with part of 
Hodeida coastal area in the west.  
Administratively Hajja has 31 districts, Abs (the largest district), Aflah AlSham, Aflah AlYaman, 
AlJameema, AlMaghraba, AlMahabesha, AlMoftah, AlShaghadera, AlShahel, Aslam, Bakeel 
AlMeer, Bani AlA'waam, Bani Qais AlTawr, Hajja, Hajja City, Harad, Hayran, Khairan AlMoharraq, 
Kohlan Afar, Kohlan AlSharaf, Kuaidena, Kushar, Mabyan, Midi, Mustaba, Najra, Qarah, Qufl 
Shammar, Shares, Wadhra , and Washha (the smallest district), as shown in Figure 1. There are 
more than 3800 villages, within more than160 Ozlas 
Hajja Governorate is the fifth populous governorate in the country, with an estimated 1,880,839 
inhabitants. The governorate contains of two main ecological zones / livelihood groups: the 
lowland zone and the mountainous zone.  
Qat cultivation is the main agriculture activity of people living in mountains zone while animal 
breeding and grazing and fishing is main activity for people in the lowland. 
Agriculture and grazing are the main activities of the people in this governorate. Whereas Qat is 
grown in the mountain areas, farmers in the plain lands between the mountains and the Saudi 
Arabian border in the north (Tihama) concentrate on fruit and vegetable. Mostly sheep and goats 
but also cattle and camels are bred in the governorate. Fishing is another source of income on the 
coastline of the Red Sea.  
Climate and rains: In mountains, the climate is temperate in summer and cold in winter, while in 
the Lowland the climate is tropical hot and humid in summer session and temperate in winter. The 
eastern part of the governorate is the highest rained with monsoon rains during summer.  
Socio-political situation: Since 2009, Hajja was affected by the conflict in the neighbor 
governorate, Sa’ada during the 6th war between the government and Houthies group during while 
thousands of IDPs left their homelands in Sa’ada to stay in many settlements in Hajja and Amran 
governorates. In 2012, new conflict raised within some of Hajja districts between tribes living in 
these districts and Houthies groups which was resulted in new internally displacement to other 
districts within  
 
WFP comprehensive food security survey in comparison to 2011, overall food insecurity fell by 
about 8 percent in 2014. While 41.1 percent of the population was food in secure in 2014, there 
are significant differences in food insecurity between governorates. Sa’ada governorate, which 
was surveyed for the first time, was found to have the country’s most food insecure regions. 
Nearly 70 percent of the population there are food insecure, of which more than 40 percent are 
severely food insecure. In another five governorates – Lahej, Hajja, Shabwa, Ad Daleh and Al 
Bayda – more than half of all their populations are food insecure. Al Mahra, Hadramout and Aden 
governorates, meanwhile, are among the least food insecure, with less than 10 percent of people 
having poor or borderline food consumption 
 
1.1 Survey objectives:  
Ministry of public health and planning (MOPHP) conducted the survey in Hajja 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 the 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: 17th to 28th of May, 2014.   
This nutritional survey was conducted as part of the bi-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 seven teams, seven supervisors, seven data enterers and one survey coordinator. 
Area of coverage:  This survey has been carried out in the two ecological zones, representing 

Mountains and Costal areas of Hajja governorate 

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 1924916 people of which 327,534 were estimated to 
be less than five years of age. 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 36 and 35 clusters were selected from Mountains 
and costal zones 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 579 and 644 household were visited from mountains and 
coastal 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. 
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 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.  
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 35 & 36 
clusters were selected randomly for lowland and highland zones respectively 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. 
 
Prevalence of global and severe acute malnutrition based on weight for height z-score considered 
the highest in coastal areas with GAM of 19.8% (16.6 - 23.4 95% C.I.) and SAM of 2.9% (1.8 - 4.5 
95% C.I.) Compared with GAM of 9.2 %( 6.2 -13.4 95% C.I.) and SAM of 1.0%(0.4 - 2.5 95% C.I.)  
in mountains areas.  Global acute malnutrition in coastal areas remains critical as it exceeded the 
emergency threshold at >15% for this year 2014.The rates might increase following the seasonal 
patterns therefore, monitoring of the situation is warranted. Statistically there is significant 
difference in the prevalence between coastal and mountains p 0.0001.  
 
Weighted prevalence of global acute malnutrition based on weight for-height z-scores (and/or 
oedema) is 11.8%. 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. 
 
Prevalence of stunting are 44.1%(38.5-49.9 95%CI) and 53.2% (48.0-58.3 95%CI) with severe 
stunting 13.9%(11.0-17.4 95%CI) and 21.3%(17.5-25.8 95%CI) in low land and high land 
respectively. Rates of stunting remains high in both ecological zones. Prevalence of stunting and 
severe stunting considered the highest in mountinous areas than coastal whcih may be attributed 
to living conditions. 
 
Mortality: The entire morality rate and under five were remains at the acceptable level, with CMR 
of 0.15 (0.07-0.29 95%C.I.) and 0.23 (0.12 – 0.46 95% C.I.) in low land and high land respectively 
and under five mortality rate remain low with 0.00 and 0.17(0.02-1.26 95%C.I.) in low land and 
high land as well respectively. Both rates were remains acceptable and at below level 
recommended by SPHERE standard with 0.8/ 10,000 person / day (crude mortality) and 2.1 / 
10,000 children / day (under five mortality rate) in emergency setting. 
 
Morbidity data were collected from all under five children two weeks prior to the survey day. 
Enumerators have the disease symptoms definition and record what has mentioned by 
respondent after matching it according to what has been mentioned during the training. 
Fever is the highest prevalence with 53.3% and 56.6% among surveyed children in low and high 
land zones respectively, followed by Diarrhoea with 35.4% and 41.9% and acute respiratory tract 
infection (ARIs) with 31.3% and 41, 9% in low and high land respectively. Prevalence of 
Diarrhoea, fever and ARIs was the highest in highland ecological zone compared with coastal 
areas. 
 
Measles coverage was 69.4% and 67.8% in low land and high land respectively.Penta3/Polio 
coverage was 61.5% and 59.7% in low land and highland. Vitamin A supplementation coverage 
was low as the last campaign was conducted more than six months. 
  
Percentage of children under two years found still at breast feeding was acceptable with 80.6% 
and 73.8% in lowland and highland respectively. Consumption of food from 4-7 food groups on 
the previous day, majority of surveyed children were found relying on cereal, dairy product plus 
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more than 60% receiving juice or sugared water while consumption of flesh food, eggs, dark 
green vegetables and fruits rich with vitamin A was very low. 
Majority of interviewed household (>95%) were found to be headed by male with 90% and over 
among them were married and live with their spouse. 
 
Main sources of income for the assessed household focused in four main sources. In low land 
zone the first source found to be temporary work (25.3%) followed by remittances (18.1%), Qat 
(12.4%), and others type of works (11.3%).  High land main source is Qat (40%) followed by 
employee with fixed wage (20.5%), Temporary work (17%), and remittances (5.6%). 
 
Main source of drinking water for assessed household; Open protected well (26.4%) is first source 
for low land while water from white tanker is for high land (33.5%), then open unprotected well 
(22.2%) as second source for low land, shallow un protected water (22.8%) the second source of 
high land, third (21.7%) in low land and piped water connected to the house (11.4%) in high land. 
 
Recommendations: 
 
These recommendations are based on the preliminary analysis/findings of the survey data.  
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. Therefore, recommendations are generated as below to 
address wasting and under nutrition issues. 
 
Specific Recommendation:  
 
      

 To give priority to the low land zone as the prevalence of malnutrition is high and find out 
which pockets has higher GAM than the other in the same zone to prioritize  interventions 
at the disaggregate level  
 

 Strengthen/establish multi-sectoral programmes in the community and within the health 
facilities to target the management of childhood morbidities in the particular focusing on 
prevention and treatment.  
 

 Scale up of current Community based management of acute malnutrition (CMAM) 
program through use of mobile team to reach un covered area specially pockets reported 
high prevalence of malnutrition. Intervention/scale up can goes beyond the health facility 
to the second and third level at the community to early identify and detect children with 
acute malnutrition for early treatment. 
 

 Promotion of infant and young child feeding (IYCF) practices among the care givers 
through dissemination of nutrition and health messages through use of the current working 
community volunteers, community health workers with focus on early initiation of breast 
feeding, exclusive breast feeding, complementary feeding and continuation of breast 
feeding to two years. 
 

General Recommendation: 
 

 Improve micronutrient supplementation for Vitamin A through the routine and non-routine 
work as well the use of fortified salt by raising community awareness. 

 
 Blanket supplementary feeding targeting children below three years to prevent malnutrition 
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using plumpy’doz as the youngest age group has high prevalence of malnutrition 
compared with other age groups. 
 

 Strengthen the community out-reach component of CMAM to improve the active and 
adaptive case finding for early detection and referral as well defaulter tracing and 
community mobilization. 
 

  Promote sanitation and hygiene practices especially hand washing practices and latrine 
use i.e. Community Led Total Sanitation (CLTS) as the percentage of hand washing 
before feeding children and before food preparation is poor as well people who were use 
open defecation found to be high in both communities.  

 
 Conduct proper SQUEAC survey to better estimate the coverage and effectiveness of 

ongoing CMAM program in the governorate. 
 

 Enhance the livelihood patterns through introduction of projects that promote the 
household income such as food voucher and income generation projects that suit their 
situation. 
 

 In depth investigation to find out why, there is high prevalence of wasting among the 
lowland children compared with their counter part in high land 19.8% to 9.2% as 
mentioned above, while the stunting rate is higher in mountain (53.2%) than low land 
(44.1%) although both are above 40%. 
 

 Improvement of health services in government health facilities as the majority of people in 
both communities seek treatment there. 
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1. Introduction and background 
The governorate of Hajja is situated 120 km North West of Sana'a with an area of 8,228 square 
km. Hajja is bordered by Saudi Arabia and Sa’ada Governorate in the north, Amran Governorate 
in the east, Mahaweet and Hodeida governorates in the south, and the Red Sea with part of 
Hodeida coastal area in the west. Hajja Governorate is the fifth populous governorate in the 
country, with an estimated 1,880,839 inhabitants. The governorate contains of two main 
ecological zones / livelihood groups: the lowland zone and the mountainous zone. Qat cultivation 
is the main agriculture activity of people living in mountains zone while animal breeding and 
grazing and fishing is main activity for people in the lowland. 
 
Administratively Hajja has 31 districts, Abs (the largest district), Aflah AlSham, Aflah AlYaman, 
AlJameema, AlMaghraba, AlMahabesha, AlMoftah, AlShaghadera, AlShahel, Aslam, Bakeel 
AlMeer, Bani AlA'waam, Bani Qais AlTawr, Hajja, Hajja City, Harad, Hayran, Khairan AlMoharraq, 
Kohlan Afar, Kohlan AlSharaf, Kuaidena, Kushar, Mabyan, Midi, Mustaba, Najra, Qarah, Qufl 
Shammar, Shares, Wadhra , and Washha (the smallest district), as shown in Figure 1. There are 
more than 3800 villages, within more than160 Ozlas. 

  
Hajja Governorate is contains of two ecological zones, mountainous chains such as Alsharafain 
and Hajoor mountainous chain, Kuhlan mountainous chain and Washha mountainous chain that 
mainly located at the east of the governorate, and lowland that extend from the foothills of the 
mountains in to the western end of the governorate with estimated total population of 1,880,839 
inhabitants (CSO projection of 2012) which represents 7.5 of the country population, Hajja is 
ranked as the fifth largest governorate in population size. 
  
Agriculture and grazing are the main activities of the people in this governorate. Whereas Qat is 
grown in the mountain areas, farmers in the plain lands between the mountains and the Saudi 
Arabian border in the north (Tihama) concentrate on fruit and vegetable. Mostly sheep and goats 
but also cattle and camels are bred in the governorate. Fishing is another source of income on the 
coastline of the Red Sea. 
  
Climate and rains: In mountains, the climate is temperate in summer and cold in winter, while in 
the Lowland the climate is tropical hot and humid in summer session and temperate in winter. The 
eastern part of the governorate is the highest rained with monsoon rains during summer.  
 
Socio-political situation: Since 2009, Hajja was affected by the conflict in the neighbor 
governorate, Sa’ada during the 6th war between the government and Houthies group during while 
thousands of IDPs left their homelands in Sa’ada to stay in many settlements in Hajja and Amran 
governorates. In 2012, new conflict raised within some of Hajja districts between tribes living in 
these districts and Houthies groups which was resulted in new internally displacement to other 
districts within  

 
WFP comprehensive food security survey in comparison to 2011, overall food insecurity fell by 
about 8 percent in 2014. While 41.1 percent of the population was food in secure in 2014, there 
are significant differences in food insecurity between governorates. Sa’ada governorate, which 
was surveyed for the first time, was found to have the country’s most food insecure regions. 
Nearly 70 percent of the population there are food insecure, of which more than 40 percent are 
severely food insecure. In another five governorates – Lahej, Hajja, Shabwa, Ad Daleh and Al 
Bayda – more than half of all their populations are food insecure. Al Mahra, Hadramout and Aden 
governorates, meanwhile, are among the least food insecure, with less than 10 percent of people 
having poor or borderline food consumption.  
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1.1 Survey objectives:  
Ministry of public health and planning (MOPHP) conducted the survey in Hajja 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 the Governorate. 

 To identify groups at higher risk of malnutrition: age group, gender. 

 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: 17th to 28th of May, 2014.   
This nutritional survey was conducted as part of the bi-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 seven teams, seven supervisors, seven data enterers and one survey coordinator. 
Area of coverage:  This survey has been carried out in the two ecological zones, representing 
Mountains and Costal areas of Hajja governorate. 

 
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 1924916 people of which 327,534 were estimated to 
be less than five years of age. 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 global acute malnutrition 21.6 %  in low land and 9.3 in 

Mountain from the previous nutrition survey in the area    
 The desired precision was 5 for low land  and 3.5 for mountains 
 Design effect 2 for both zones 
 Average household size was 6 in lowland and 7 in mountain 
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 Per cent of less than 5 years 17% 
 Per cent of non-response  household 3% 

 
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 rate 0.63 per 10,000lday  
 Average household size 6 
 Desired precision 0.30 
 Percent of non-response households at 3 % 
 Design effect 1 
 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 36 and 35 clusters were selected from Mountains 
and costal zones 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 579 and 644 household were visited from mountains and 
coastal 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. 
 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.  

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 35 & 36 
clusters were selected randomly for lowland and highland zones respectively 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; 
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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 

 
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 number20 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. 



  Page 
14 

 
  

 
2.4. Case Definition and inclusion criteria (anthropometrics and others) 
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.  



  Page 
16 

 
  

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.  

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. 
 

Weight-for-height 
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 



  Page 
17 

 
  

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 3.2 below, wasting is defined as <-2 z-scores (global acute malnutrition), whereas 
severe wasting is defined as <-3 z-scores (severe acute malnutrition). 
 

 
 
A total of 1633 children from 0-59 month were surveyed among them 1446 measured for 
anthropometrics 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 39 SMART flags 
for WHZ were excluded from the analysis. 178 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 both zones 

Nutritional anthropometric survey 6-59 months 

 N Percentage 

Sample size  1633  

Children aged 6-29 months 660 46 % 

Sex ratio (m/f) 1.0  

Retrospective mortality survey (all household members)  

 N Percentage 

Household sampled  1225  

Sample size (N individuals) 9,383  

Children below 5 years of age (U5) 1633 17% 

Average household size 7  

Average N of U5 / household 1.3  

 
Table 3.2: Distribution of age and sex of sample  

Low Land Boys  Girls  Total  Ratio 

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

6-17  83 51.2 79 48.8 162 22.1 1.1 

18-29  80 51.6 75 48.4 155 21.2 1.1 

30-41  78 48.4 83 51.6 161 22.0 0.9 

42-53  76 48.1 82 51.9 158 21.6 0.9 

54-59  46 47.9 50 52.1 96 13.1 0.9 

Total  363 49.6 369 50.4 732 100.0 1.0 

High land Boys  Girls  Total  Ratio 

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

6-17  100 51.5 94 48.5 194 27.2 1.1 

18-29  71 47.7 78 52.3 149 20.9 0.9 

30-41  88 51.5 83 48.5 171 23.9 1.1 

42-53  74 54.8 61 45.2 135 18.9 1.2 

54-59  30 46.2 35 53.8 65 9.1 0.9 
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Total  363 50.8 351 49.2 714 100.0 1.0 

 
Figure 3.1: Observed Z-score distribution WFH compared to the international reference  
                          Low land                                                             High land  

   
 

The mean weight –for-height Z-score (WHO standards) for the sample was found to  be -1.22 (SD 
0.92) and -0.74 (SD 0.96) and in low land & high land 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. The standard deviation of the curve (SD=0.96 & 
0.92) lies within the accepted range (0.8 -1.2), which shows measurements were taken accurately 
and that the sample was representative of population. See figure 3.1 
 

Table 3.3: Prevalence of acute malnutrition based on weight-for-height z-scores (and/or 
oedema) and by sex  

 
Low land  

All 
n = 728 

Boys 
n = 360 

Girls 
n = 368 

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

(144) 19.8 % 
(16.6 - 23.4 95% 

C.I.) 

(96) 26.7 % 
(22.1 - 31.8 95% 

C.I.) 

(48) 13.0 % 
(9.4 - 17.8 95% 

C.I.) 

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

(123) 16.9 % 
(13.7 - 20.6 95% 

C.I.) 

(79) 21.9 % 
(17.4 - 27.3 95% 

C.I.) 

(44) 12.0 % 
(8.3 - 17.0 95% 

C.I.) 

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

(21) 2.9 % 
(1.8 - 4.5 95% 

C.I.) 

(17) 4.7 % 
(2.8 - 7.7 95% 

C.I.) 

(4) 1.1 % 
(0.4 - 2.9 95% 

C.I.) 

The prevalence of oedema is 0.0 % 

 
High land 

All 
n = 709 

Boys 
n = 361 

Girls 
n = 348 

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

(65) 9.2 % 
(6.2 - 13.4 95% 

C.I.) 

(37) 10.2 % 
(7.0 - 14.7 95% 

C.I.) 

(28) 8.0 % 
(4.5 - 13.9 95% 

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

(58) 8.2 % 
(5.6 - 11.7 95% 

C.I.) 

(32) 8.9 % 
(6.0 - 12.8 95% 

C.I.) 

(26) 7.5 % 
(4.1 - 13.2 95% 

C.I.) 

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

(7) 1.0 % 
(0.4 - 2.5 95% 

C.I.) 

(5) 1.4 % 
(0.6 - 3.3 95% 

C.I.) 

(2) 0.6 % 
(0.1 - 2.3 95% 

C.I.) 

The prevalence of oedema is 0.0 % 
 
Prevalence of global and severe acute malnutrition based on weight for height z-score considered 
the highest in low land areas with GAM of 19.8% (16.6 - 23.4 95% C.I.) and SAM of 2.9% (1.8 - 
4.5 95% C.I.) Compared with GAM of 9.2 %( 6.2 -13.4 95% C.I.), and SAM of 1.0 %( 0.4 - 2.5 
95% C.I.), in mountains areas. Statistically there is significant difference in the GAM prevalence 
between Low land and mountains in 2014, p 0.0001.   
Global acute malnutrition in Low land remains “critical” as it exceeded the emergency threshold 
at 15%. Mountains prevalence remains “Poor” based on WHO classification as well. The rates 
might increase following the seasonal patterns therefore, monitoring of the situation is warranted. 
 
Weighted prevalence of global acute malnutrition based on weight for-height z-scores (and/or 
oedema) is 11.8% for the whole governorate. 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. 
 
Comparison between the WHO GAM rate of 2012 and 2014 for both highlands and low land; 
Statistically there is non- significant difference between GAM rates in low land areas 21.6% (18.8 
-24.7 95%CI) and 19.8% (16.6 – 23.4 95%CI) respectively using the “overlapping confidence 
interval test” and as well the statistical test using “two-survey” calculator shows  p 0.544. See 
figure 3.2  
Mountains GAM rates for the same period 2012 and 2014, 9.3% (7.2 -12.1 95%CI) and 9.2% (6.2 
-13.4 95%CI) respectively shows non-significant difference as the confidence interval is 
overlapping, and using “two -survey” calculator with p 0.645 which confirm the statistical test of 
the confidence. Rates of malnutrition in both low land and Mountains remain at same level with no 
changes in terms of GAM despite the on-going interventions in Hajja governorate as shown below 
in figure 3.2 
 
Figure 3.2 Comparison between GAM and SAM prevalence 2012 to 2014: 
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Prevalence of severe wasting is noticed higher (5%) in the age of 6 – 17 months among children 
living in low land compared with their counterpart of the same age in the mountains zone who 
were reported 1.5%. Moderate wasting also noticed high among children aged 54-59 months with 
26% in low land compared to 9.7% in mountains. Severe wasting among children 6-17 months 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 poor weaning practices. See table 3.4 
 
Table 3.4: Prevalence of acute malnutrition by age, based on weight-for-height z-scores 
and/or oedema 
 

 
Low land  

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. % 

6-17 160 8   5.0 21  13.1 131  81.9 0   0.0 

18-29 154 3   1.9 22  14.3 129  83.8 0   0.0 

30-41 161 2   1.2 25  15.5 134  83.2 0   0.0 

42-53 157 4   2.5 30  19.1 123  78.3 0   0.0 

54-59 96 4   4.2 25  26.0 67  69.8 0   0.0 

Total 728 21   2.9 123  16.9 584  80.2 0   0.0 

 
High land 

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. % 

6-17 194 3   1.5 16   8.2 175  90.2 0   0.0 

18-29 147 2   1.4 9   6.1 136  92.5 0   0.0 

30-41 170 0   0.0 14   8.2 156  91.8 0   0.0 

42-53 134 2   1.5 13   9.7 119  88.8 0   0.0 

54-59 64 0   0.0 6   9.4 58  90.6 0   0.0 

Total 709 7   1.0 58   8.2 644  90.8 0   0.0 

 
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 and Mountain are 
shifted to the left with reference chronic malnutrition, the population distributions for Lowland and 
Mountain are shifted to the left by -1.85 and -2.11. 15 z-scores when compared with the reference 
population respectively. This indicates that both communities’ populations are very stunted when 
compared with the reference population. See figure 3.3  
 



  Page 
21 

 
  

Figure3.3   Observed Z-score distribution HFA compared to the international reference 
                              Low land                                                                High land 

 
 
Prevalence of stunting is 44.1%(38.5-49.9 95%CI) and 53.2% (48.0-58.3 95%CI) with severe 
stunting 13.9%(11.0-17.4 95%CI) and 21.3%(17.5-25.8 95%CI) in low land and high land 
respectively. Rates of stunting remains high in both ecological zones. Prevalence of stunting and 
severe stunting considered the highest in mountinous areas than low land which may be 
attributed to living conditions in the high areas. Both zones excceded the WHO thrshold at 30% 
See table 3.5 
 
Table 3.5: Prevalence of stunting based on height-for-age z-scores and by sex  

 
Low land  

All 
n = 725 

Boys 
n = 358 

Girls 
n = 367 

Prevalence of stunting 
(<-2 z-score) 

(320) 44.1 % 
(38.5 - 49.9 95% 

C.I.) 

(162) 45.3 % 
(38.5 - 52.2 95% 

C.I.) 

(158) 43.1 % 
(37.0 - 49.3 95% 

C.I.) 

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

(219) 30.2 % 
(26.1 - 34.7 95% 

C.I.) 

(108) 30.2 % 
(25.3 - 35.5 95% 

C.I.) 

(111) 30.2 % 
(25.7 - 35.3 95% 

C.I.) 

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

(101) 13.9 % 
(11.0 - 17.4 95% 

C.I.) 

(54) 15.1 % 
(11.2 - 19.9 95% 

C.I.) 

(47) 12.8 % 
(9.4 - 17.2 95% 

C.I.) 

 
High land 

All 
n = 703 

Boys 
n = 355 

Girls 
n = 348 

Prevalence of stunting 
(<-2 z-score) 

(374) 53.2 % 
(48.0 - 58.3 95% 

C.I.) 

(189) 53.2 % 
(47.8 - 58.6 95% 

C.I.) 

(185) 53.2 % 
(46.1 - 60.1 95% 

C.I.) 

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

(224) 31.9 % 
(27.9 - 36.1 95% 

C.I.) 

(116) 32.7 % 
(27.5 - 38.3 95% 

C.I.) 

(108) 31.0 % 
(26.0 - 36.6 95% 

C.I.) 

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

(150) 21.3 % 
(17.5 - 25.8 95% 

C.I.) 

(73) 20.6 % 
(16.1 - 25.9 95% 

C.I.) 

(77) 22.1 % 
(17.2 - 28.0 95% 

C.I.) 
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Severe stunting was noticed higher among children aged 30 – 41 months with 25.9% in 
mountains while low land reported 19.6% among 18 – 29 months. Moderate wasting noticed high 
among children aged 18-29 months in both zones with 37% and 34.6% in mountains and low land 
respectively. See table 3.6  
 
Table 3.6: 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. % 

6-17 161 22  13.7 46  28.6 93  57.8 

18-29 153 30  19.6 53  34.6 70  45.8 

30-41 159 23  14.5 43  27.0 93  58.5 

42-53 157 17  10.8 52  33.1 88  56.1 

54-59 95 9   9.5 25  26.3 61  64.2 

Total 725 101  13.9 219  30.2 405  55.9 

 
High land 

Severe stunting 
(<-3 z-score) 

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

score ) 

Normal 
(> = -2 z score) 

Age 
(mo) 

Total 
no. 

No. % No. % No. % 

6-17 192 23  12.0 63  32.8 106  55.2 

18-29 146 34  23.3 54  37.0 58  39.7 

30-41 170 44  25.9 48  28.2 78  45.9 

42-53 131 33  25.2 42  32.1 56  42.7 

54-59 64 16  25.0 17  26.6 31  48.4 

Total 703 150  21.3 224  31.9 329  46.8 

 
Stunting prevalence remain high, however in comparison with 2012 prevalence was improves  
from 48.8 %( 45.2-52.5 95%C.I) to 44.1% (38.5-49.9 95%C.I) which is statistically  non- significant  
in the low land area while in the mountain improves from 61.3% (57.2 -65.4 95%C.I) to 53.2% 
(48.0- 58.3 95%C.I.) which is statistically non- significant. Stunting rates remain critical and 
exceeded 30% based on WHO classification, and monitoring of situation is warranted. New 
strategies needed to treat and prevent chronic malnutrition accompanying the current program for 
treatment of acute malnutrition. See figure 3.4  
 
Figure 3.4: Prevalence of stunting based on height-for-age z-scores and by sex for zones, 
2012 & 2014 
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 Weight –for –Age z-score (underweight): 
With reference to underweight, the Lowland and Mountain sample population is shifted to the left 
when compared with the reference population. The results are identical for the low land and 
Mountain population with a skewing to the left of -1.88 & -1.71 z-scores. This indicates that the 
sample populations are more malnourished than the reference population. 
 
Underweight prevalence 42.9 %( 38.3 - 47.6 95% C.I.), and 37.9 % (32.7- 43.4 95% C.I) with 
severe underweight 10.2 %( 8.5 -12.0 95% C.I.), and 11.8 %( 9.3 - 15.0 95% C.I.), in low land and 
high land respectively. Rates remain high and above the WHO cut-off with 30%. Boys in both 
zones has higher underweight prevalence compared to girls. 
 
Table 3.7: Prevalence of underweight based on weight-for-age z-scores by sex  

 
Low land  

All 
n = 728 

Boys 
n = 360 

Girls 
n = 368 

Prevalence of underweight 
(<-2 z-score) 

(312) 42.9 % 
(38.3 - 47.6 95% 

C.I.) 

(166) 46.1 % 
(39.7 - 52.6 95% 

C.I.) 

(146) 39.7 % 
(34.5 - 45.1 95% 

C.I.) 

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

(238) 32.7 % 
(28.8 - 36.9 95% 

C.I.) 

(116) 32.2 % 
(27.0 - 37.9 95% 

C.I.) 

(122) 33.2 % 
(28.2 - 38.6 95% 

C.I.) 

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

(74) 10.2 % 
(8.5 - 12.0 95% 

C.I.) 

(50) 13.9 % 
(11.2 - 17.1 95% 

C.I.) 

(24) 6.5 % 
(4.4 - 9.6 95% 

C.I.) 

 
High land 

All 
n = 709 

Boys 
n = 360 

Girls 
n = 349 

Prevalence of underweight 
(<-2 z-score) 

(269) 37.9 % 
(32.7 - 43.4 
95% C.I.) 

(144) 40.0 % 
(34.4 - 45.9 
95% C.I.) 

(125) 35.8 % 
(28.9 - 43.4 
95% C.I.) 

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

(185) 26.1 % 
(22.3 - 30.3 
95% C.I.) 

(102) 28.3 % 
(23.6 - 33.5 
95% C.I.) 

(83) 23.8 % 
(18.9 - 29.5 
95% C.I.) 
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Prevalence of severe underweight 
(<-3 z-score)  

(84) 11.8 % 
(9.3 - 15.0 
95% C.I.) 

(42) 11.7 % 
(8.8 - 15.3 
95% C.I.) 

(42) 12.0 % 
(8.9 - 16.0 
95% C.I.) 

 
Severe underweight noticed higher among children aged 18-29 months with 13.5% in low land 
while high land reported 14.3% among children 42-53 months. Moderate underweight found 
40.1% and 31.6% among age group of 42-53 months in low land and high land respectively. See 
table 3.8    
Table 3.8: Prevalence of underweight by age, based on weight-for-age z-scores 

 
Low land  

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. % 

6-17 160 14   8.8 46  28.8 100  62.5 0   0.0 

18-29 155 21  13.5 47  30.3 87  56.1 0   0.0 

30-41 161 13   8.1 47  29.2 101  62.7 0   0.0 

42-53 157 16  10.2 63  40.1 78  49.7 0   0.0 

54-59 95 10  10.5 35  36.8 50  52.6 0   0.0 

Total 728 74  10.2 238  32.7 416  57.1 0   0.0 

 
High land  

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. % 

6-17 193 19   9.8 48  24.9 126  65.3 0   0.0 

18-29 148 16  10.8 30  20.3 102  68.9 0   0.0 

30-41 171 21  12.3 48  28.1 102  59.6 0   0.0 

42-53 133 19  14.3 42  31.6 72  54.1 0   0.0 

54-59 64 9  14.1 17  26.6 38  59.4 0   0.0 

Total 709 84  11.8 185  26.1 440  62.1 0   0.0 

 

Underweight prevalence remain high when compared by 2012. Over all prevalence in low land 
was 47% (43.5-50.6 95%CI) in 2012 while it was 42.9% (38.3 - 47.6 95% C.I.) in 2014 which is 
not significant improvement statistically. Mountains reported 45.5% (41.3-49.7 95%C.I.) in 2012 
compared to 37.9% (32.7- 43.4 95% C.I) in 2014 which is not significant improvement as well. 
See figure 3.5 
 
Figure 3.5 Prevalence of underweight based on weight-for-age z-scores by sex all zones, 
2012 & 2014 
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4. Mortality results: (retrospective over 90 days prior to interview) 
The entire morality rate and under five were remains at the acceptable level, with CMR of 0.15 
(0.07-0.29 95%C.I.) and 0.23 (0.12 – 0.46 95% C.I.) in low land and high land respectively and 
under five mortality rate remain low with 0.00 and 0.17(0.02-1.26 95%C.I.) in low land and high 
land respectively. The recall period used to estimate the death rate was 90 days prior to survey 
date using local events to helps respondent in recalling. Both rates were remains acceptable and 
at below level recommended by SPHERE standard with 0.8/ 10,000 person / day (crude mortality) 
and 2.1 / 10,000 children / day (under five mortality rate) in emergency setting. 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   0.15 (0.07-0.29) 0.00 (0.00-0.00) 

Mountains 0.23 (0.12-0.46) 0.17 (0.02-1.26) 

 
5. Children’s morbidity 
Morbidity data were collected from all under five children two weeks prior to the survey day. 
Enumerators have the disease symptoms definition and record what has been mentioned by 
respondent after matching it according to what has been mentioned during the training. 
 Over 50% of surveyed children suffer from fever in low land and high land zones respectively, 
followed by Diarrhoea with 35.4% and 41.9% and acute respiratory tract infection (ARIs) with 
31.3% and 41, 9% in low and high land respectively. Prevalence of Diarrhoea, fever and ARIs 
was the highest in highland ecological zone compared with coastal areas as shown below in table 
5. 
 
Table 5: Morbidity (2 weeks prior to survey) 

Illness/symptoms Low land zone 
n=823 

High land zone 
n= 800 

Diarrhea 35.4 41.9 

ARIS 31.3 41.9 

Fever 53.3 56.6 

Measles 2.3 3.9 
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Figure 5; Morbidity prevalence two week prior to data collection 
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Percentage of children who were slept under mosquito net in the previous night to the survey day 
was found low with 21% and 37.3% in lowland and highland respectively. Coverage of feeding 
program was 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 Coverage: 
Vaccination coverage was not reaching the recommended coverage by WHO at 85%. Measles 
coverage was 69.4% and 67.8% in low land and high land respectively.Penta3/Polio coverage 
was 61.5% and 59.7% in low land and highland. Vitamin A supplementation coverage was low as 
the last campaign was conducted more than six months as shown in table 6 below. 
 
Table 6: Vaccination coverage: Penta3 & polio for 6-59 months and measles for 9-59 months 
 

Vaccine Low land zone 
 N=750 

Mountain zone 
   N=727 

Measles both card & memory  69.4% 67.8% 

Penta3/polio  61.5% 59.7% 

Vitamin A  16.4% 15.1% 

 
Figure 6: Vaccination Coverage; 



  Page 
27 

 
  

Measles penta3/polio Vit A

Low land 69.4% 61.5% 16.4%

Mountains 67.8% 59.7% 15.1%
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. 
 
7. Feeding practices children 0 -24 months; 
 
Exclusive breast feeding; this is a current status indicator based on recall of the previous day 
and includes living infants, using the previous day recall period will cause the proportion of 
exclusively breastfed infants to be overestimated, as some infants who are given other liquids 
irregularly may not have received them in the day before the survey. As with other indicators that 
are based on current status, exclusive breastfeeding is based on a cross section of children in a 
given age range, in this case children 0 - 5.9 months of age. It does therefore not represent the 
proportion of infants that are exclusively breastfed until 6 months of age and should not be 
interpreted as such. It is generally accepted that the proportion of children that are exclusively 
breastfed until 6 month of age is lower than the number derived from the indicator of current 
status. Percentage of children exclusively breast fed was 50% in both communities /zones which 
indicate poor practice however we have to consider the narrow sample size of children aged from 
0- 5.9 months.(WHO reference on IYCF).  
Timely introduction of complementary feeding, introduction of solid and semi-solid or soft food 
at the age range from 6- 8.9 months, this indicator was at least acceptable among low land areas 
while high land has 42% small sample size in both zones making the values high and as well over 
estimating the situation.  
Continuation of breast feeding at two years; this indicator has narrow sample size (6 -8.9 
months) and this lead to overestimation, Low land reported 66.7% while Mountains has reported 
80% of their children timely initiated complementary feeding, majority of assessed under two 
years children were having five to eight breast feeds a day as shown below in table 7 
 
Table 7 Breast feeding practices 

 
Low land  High land 

Exclusive breast feeding ( children 0-5.9 months) 
Low land n= 46 
High land n= 46 

 
50% 

 
 50% 

Introduction of complementary feeding ( children 6-8.9 months) 
Low land n= 23 
High land n= 31 

 
65.2% 

 
42% 

Continuation of breast feeding at 2 years ( children 20-23.9   
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months) 
Low land n= 33 
High land n= 30 

 
66.7% 

 
80% 

 
No. of breast feeds in the past 24 hours 
1-4 breast feeds 
5-8 breast feeds 
9-12 breast feeds 

 
 
38 (13.8%) 
157 (57.1%) 
64 (23.3%) 

 
 
24 (8.9%) 
149 (55.6%) 
80 (29.8%) 

 
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). 
 
Proportion of children consumed food from the recommended 7 groups as follow during the last 
24 hours, two-third of children in both zones consumed grains, roots and tubers, this group 
represent stable food. Dairy product represents  the second group children rely on it with about 
40% in both zones, Flesh food including all types of meat (red and white) remain poor with 10% 
had consumed. Eggs consumption <10% at both. Vitamin A –rich fruit and vegetable found 24%-
18.9% while other types of fruits and vegetables found 9% in low land and Mountains. See figure 
7.1 
 Table 7.1: Food groups eaten, 24 hours prior to survey among children 6-24 months  

Food groups Low land zone High land zone 

1.Grains ,Roots & Tubers (pumpkin & potato) 210 (62.7%) 228 (63.5%) 

2.Legumes 38 (11.3%) 50 (13.9%) 

3. Dairy product 136 (40.5%) 142 (39.6%) 

4. Flesh food (meat , fish ,poultry , liver  and organ 
meat 

36   (10.7%) 34 (9.5%) 

5. Eggs 19   (5.7%) 31 (8.7%) 

6. Vitamin A-rich fruits &veg 81 (24.2%) 68 (18.9%) 

7.Other fruits & vegetables 31 (9.3%) 35 (9.7%) 

Water with/out sugar 257 (76.9%) 244 (68.4%) 

Tinned milk for kids 101 (30.2%) 96 (27.1%) 

 
Figure 7.1: Food groups eaten, 24 hours prior to survey among children 6-24 months 

 



  Page 
29 

 
  

Minimum dietary diversity: 
Percentage of children who ate 4 food groups or more was found poor with 10% - 12.2% in low 
land and Mountains while the majority of children rely on two groups which mainly stable food and 
dairy product and less than one –third eats three groups. Dietary intake is not meeting the WHO 
recommendation. This information indicates that children 6 -24 months were not having adequate 
food intake in terms of quality. The sample size for below indicators remains small which make it 
difficult statistically to judge the situation therefore when use this percentage we have to consider 
this factor to avoid over estimation of the situation. See figure 7.2  
 
Table 7.2 Minimum dietary diversity, 24 hours prior to the survey, children 6-23.9 months 

Number of food groups eaten Low land  
N= 250     % 

High land  
N=270    % 

Children eating from 4 groups or more 25 (10%) 33 (12.2%) 

Children eating from 3 groups 65 (26%) 44 (16.3%) 

Children eating from 2 groups 89 (35.6%) 104 (38.5%) 

Children eating from 1 group 51 (20.4%) 72 (26.7%) 

Children not eating 20 (8%) 17 (6.3%) 

Total 250 (100%) 270 (100%) 

 
Figure 7.2 Minimum dietary diversity, 24 hours prior to the survey, children 6-23.9 months 
 

 
 

 

Table 8. Household characteristics: 
 Low land zone High land zone  

Head of house hold gender    

Male 615 (96.9%) 555 (97.4%) 

Female 20 (3.1%) 15 (2.6%) 

Marital status of household head   

Married and living with spouse  571 (89.8%) 523 (92.1%) 

Married but spouse far for > 6 Months 46 (7.2%) 21 (3.7%) 

Widow  15 (2.4%) 10 (1.7) 

Single 9 (1.4%) 11 (1.9%) 

Education level of HH care taker   

Illiterate 558 (87.7%) 397 (69.6%) 

Read and write 42 (6.6%) 83 (14.6%) 

Basic education  10 (1.5%) 31 (5.4%) 

Secondary education 17 (2.7%) 39 (6.8%) 
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High education (i.e. university ) 8 (1.3%) 20 (3.5%) 

Main source of income   

Agricultural products non Qat 20 (3.1%) 13 (2.3%) 

Animals and animal products  65 (10.22%) 26 (4.6%) 

Fishery  4 (0.6%) - 

Trade  16 (2.5%) 12 (2.1%) 

Temporary work 161  (25.3) 97 (17%) 

Employee with fixed wage 49 (7.7%) 117 (20.5%) 

Remittance (from outside) 115 (18.1) 34 (5.9%) 

Craftsman work 25 (3.9%) 14 (2.5%) 

Qat 79 (12.4%) 228 (40%) 

Donation 23 (3.6%) 6 (1%) 

Social insurance 7 (1.1%) 4 (0.7%) 

Others 72 (11.3%) 19 (3.3%) 

Main source of drinking water   

Pied water connected to house 38 (5.9%) 65 (11.4%) 

Piped water connected to house yard 35 (5.4%) 20 (3.5%) 

Open protected well 170 (26.4%) 65 (11.4%) 

Open un protected well 143 (22.2%) 34 (5.9%) 

Closed tank for water harvest 1 (0.2%) 12 (2.1%) 

Opened tank for water harvest  - 12 (2.1%) 

Shallow un protected water 79 (12.3%) 130 (22.8%) 

Water vendor  (white tanker) 140 (21.7%) 191 (33.5%) 

Protected water spring 1 (0.2%) 24 (4.2%) 

House hold latrine type   

Flush latrine  173 (27.3%) 340 (59.8%) 

Open pit latrine 82 (12.9%) 62 (10.9%) 

Open defecation  344 (54.3%) 159 (27.9%) 

Closed pit latrine 35 (5.5%) 6 (1.1%) 

Hand washing    

Before eating food  260 (40.9%) 212 (37.2%) 

Before cooking food  203 (32%) 195 (34.2%) 

After going to toilet  257 (40.4%) 246 (43.2%) 

Before feeding child  31 (4.9%) 30 (5.3%) 

Treatment seeking behaviour    

Public health facility 439 (69%) 417 (73.2%) 

Private clinic 131 (20.6%) 75 (13.2%) 

Pharmacy 24 (3.8%) 47 (8.1%) 

Not seek treatment 37 (5.8%) 22 (3.9%) 

Household food security    

Reducing meal size 186 (29.3%) 127 (22.3%) 

Reducing meals number 165 (25.9%) 133 (23.3%) 

Slept without food (hungry) 112 (17.6%) 111 (19.5%) 

Debt. 486 (76.7%) 411 (72.3%) 

Household salt test   

Not Iodized  486 (78.1%) 401 (71.9%) 

Iodine less than 15 78 (12.5%) 93 (16.7%) 

Iodine equal or more than 15 29 (4.7%) 63 (11.3%) 

 
Result of household: 
Household head: 
Majority of interviewed household (97%) were found to be headed by male with 90% and over 
among them were married and live with their spouse as shown in figure 6 below. 
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Figure 8.1; Head of household 
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Household head education: 
Education level among head of household found illiteracy percentage high among all people in 
both zones with almost 70% and 87.75% in low and high land respectively followed by small 
percentage of people who read and write and this findings can has its association on the income 
situation.  
Household sources of income: 
Main sources of income for the assessed household focused in the following sources, in low land 
zone the first source found to be temporary work (25.3%) followed by remittances (18.1%), Qat 
(12.4%), and others type of works (11.3%).  High land main source is Qat (40%) followed by 
employee with fixed wage (20.5%), Temporary work (17%), and remittances (5.6%) and small 
percentage earn money from other minor sources such as selling of non Qat agricultural products 
and animals , hand crafts , donation and trade as shown in figure 7 below. 
Figure 8.2: household main source of income 

 
 
Household source of drinking water: 
Main source of drinking water for assessed households; Open protected well (26.4%) is first 
source for low land while water from Vendor (white tanker) is for high land (33.5%), then open 
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unprotected well (22.2%) as second source for low land, shallow un protected water (22.8%) the 
second source of high land, vendor (21.7%)  as third source in low land and piped water 
connected to the house (11.4%) in high land  and few houses in both zones drinks from protected 
spring , water harvest and piped water connected to house yard as shown in figure 8 below.  
 
Figure 8.3: household main source of water 

 
 
Household latrine facility:  
Over 50% of families use open defecation in low land, while almost two-third of houses in 
highland use flush or self-cleaning latrine and about 10% in both zones use open pit latrine. The 
percentage of open defecation in low land is high and an efforts needed to address this as more 
than 20% of houses in low land drinks from unprotected open well and this can affect their health 
directly. See figure 9 below. 
 
Figure 8.4: Household latrine facility  
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Hand washing practice: 
Hand washing practice; from the collected information 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 collected 
information there were four core practices to consider at household level; washing hand before 
eating food, washing hand before preparing/cooking food, washing hand before feeding child and 
washing hand after toilet. Collected data reflect poor practices among houses, over 40% in both 
zones wash hands after going to toilet, one-third over wash hands before cooking or preparing 
food, one –third washing hands before eating food, while 5% only  washing hands before feeding 
children in both communities and this has its direct relation to child health. See figure 8.5  
Figure 8.5: Mother hand washing practices: 
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Treatment seeking behaviour: 
69% and 73.2% of the interviewed household in low land high land respectively seeking treatment 
in government public health facilities, flowed by private clinic and buying medicine from pharmacy. 
Services in government facilities need to be improved as majority of the population seek treatment 
there. 5% from both communities not seeking treatment at any facilities for some reasons i.e. 
availability of medicines, transportation fee and far distances to walk. See figure 8.6 
Figure 8.6: Treatment seeking behaviour   
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Household food security: 
Over 70% in both communities has borrowed money as Debt. to survive in addition to other 
coping strategies as mentioned; 20%  and 29.3% of the visited households were reduced meal 
size in low and high land .while more than  20% reduced number of meals per day and more than  
Using 30 days as recall period for food security might not give clear picture of the real food 
security situation therefore using 7 days is the best for household food security as recommended 
by world food program to avoid over/under estimation. See figure 8.7. 
 
Figure 8.7: Food security status per 30 days prior to the survey  
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Household salt test: 
Salt test; 72%  and 78% of the assessed houses were found not consuming iodised salt, iodine 
less than 15 ppm vary from 16.7% , 12.5% in low and high land respectively with 11.3% to 4.7% 
having fortified salt in low and high land. Use of iodised salt is poor in both zones which need 
serious actions and monitoring from MOH as shown in figure 8.8. 
 
Figure 8.8: Household salt test result: 
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Discussion: 
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, 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 level of global acute malnutrition (GAM) in Lowland was 19.8% (16.6 – 23.4 95%CI) which is 
exceeded the WHO threshold at 15% and remains “critical” according to WHO classification. 
Mountains prevalence is 9.3% (7.2 -12.1 95%CI), which classifies as (Poor) as per the WHO 
categorization of the severity of the situation. 
 
The comparison between the WHO GAM rate of 2012 and 2014 for both highlands and low land 
there is non- significant difference statistically between  GAM rates in low land  areas 21.6% (18.8 
-24.7 95%CI) and 19.8% (16.6 – 23.4 95%CI) using the “overlapping confidence interval test” and 
as well the statistical test using “two-survey” calculator shows  p= 0.544.  
 
Same case for mountains GAM rates for the same period 2012 and 2014, 9.3% (7.2 -12.1 95%CI) 
and 9.2% (6.2 -13.4 95%CI) respectively shows non-significant difference using “two -survey” 
calculator with p=0.645. There is no changes in prevalence in both zones as mentioned above. 
 
The prevalence of malnutrition is higher in low land compared with mountains with 19.8% (16.6 – 
23.4 95%CI) and 9.2% (6.2 -13.4 95%CI), the difference statistically is significant since the 

confidence interval is not over lapping and also using the “two survey calculator” p= 0.0001. 
Generally, rates of malnutrition in both low land and Mountains remain at same level as before 
with no changes in terms of GAM despite the on-going interventions in Hajja governorate 

 
Prevalence of stunting is 44.1%(38.5-49.9 95%CI) and 53.2% (48.0-58.3 95%CI) with severe 
stunting 13.9%(11.0-17.4 95%CI) and 21.3%(17.5-25.8 95%CI) in low land and high land 
respectively. Rates of stunting remains high in both ecological zones. Prevalence of stunting and 
severe stunting considered the highest in mountinous areas than low land which may be 
attributed to living conditions in the high areas. Howevere the stunting prevalence remains at 
same severity of 2012. Clear startegy to address chronic malnutrition is needed in the 
governorate and the action need to be taken by stakeholdres. 
 
Underweight prevalence 42.9 %( 38.3 - 47.6 95% C.I.), and 37.9 % (32.7- 43.4 95% C.I) with 
severe underweight 10.2 %( 8.5 -12.0 95% C.I.), and 11.8 %( 9.3 - 15.0 95% C.I.), in low land and 
high land respectively. The prevalence exceeded the WHO threshold in the severity 
categorization.   
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The entire morality rate and under five were remains at the acceptable level with 0.15 (0.07-0.29 
95%C.I.) and 0.23 (0.12 – 0.46 95% C.I.), under five mortality rate remain low with 0.00 and 
0.17(0.02-1.26 95%C.I.) in low land and high land respectively.  
 
Looking to morbidity, half of the surveyed children suffer from fever in both zones while one –third 
suffer from Diarrhoea and same per cent from acute respiratory tract infections. Disease is main 
cause of malnutrition therefore actions needed to address the situation especially public health 
services such as water and sanitation and health services provision. 
Percentage of children who were slept under mosquito net in the previous night to the survey day 
was found low with 21.0% and 37.3% in lowland and highland respectively. 
 
 
Vaccination coverage of measles and Penta3/polio was low and not reached the recommended 
coverage at 85%.thefore more efforts needed to reach the target. Vitamin A supplementation 
coverage was low as the last campaign was conducted more than six months. 
 
Percentage of children exclusively breast fed was 50% in both communities /zones which indicate 
poor practice. Timely introduction of complementary feeding, introduction of solid and semi-solid 
or soft food at the age range from 6- 8.9 months, this indicator was at least acceptable among low 
land areas while high land has 42% small sample size in both zones making the values high and 
as well over estimating the situation. Continuation of breast feeding at two years; this indicator 
has narrow sample size (6 -8.9 months) and this lead to overestimation, Low land reported 66.7% 
while Mountains has reported 80% of their children timely initiated complementary feeding, 
majority of assessed under two years children were having five to eight breast feeds a day. 
 
Two-third of children in both zones rely on grains, roots and tubers (represent stable food) and 
dairy product. Consumption of flesh food, eggs and vitamin A –rich fruit and vegetable found very 
low in low land and Mountains which indicates that young children are not getting their needed 
requirement from the consumed food and this has its direct relation with malnutrition. 
 

 
Among head of household illiteracy percentage was high among all people in both zones. This 
findings has its direct association on the income situation as shown in the income part below. 
 
Assessed households depends on four sources which considered the main for both communities 
as mentioned above in household table but these sources are not constant due to the fragile  
situation of the country even the Qat trader facing water problem to irrigate their farms. The 
income situation is directly affecting the food consumption among assessed household as the 
majority of children in both zones rely on cereals and dairy products with small percentage 
consumed more than three food groups.  

  
 
Majority of the assessed houses has no access for clean safe water as mentioned above in 
household table as well the percentage of houses using open defecation is considerable therefore 
improvement of the situation is necessary as both has their impact on the public health situation 
as under lying factor for malnutrition. 
 
Hand washing practice; from the collected information there is 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. Collected data reflects poor 
practices among surveyed houses, over 40% in both zones wash hands after going to toilet, one-
third over wash hands before cooking or preparing food, one –third washing hands before eating 



  Page 
37 

 
  

food, while 5% only  washing hands before feeding children in both communities and this has its 
direct relation to child health. Efforts needed to improve hand washing practices specially before 
feeding children and this can maintained through regular health education sessions at health 
facility and community level using community volunteers to disseminate the messages.  
 
More than two-third of the assessed households seek treatment in government public health 
facilities as shown above in the household table therefore more efforts needed to improve the 
health facilities of government to improve the coverage as well access for all.  
 

 
Household food security status; 70% and more had debt. in the past month prior to the survey in 
addition to other coping strategies i.e. reduce meals number , reduce meal portion and slept 
without food. Using 30 days as recall period for food security might not give clear picture of the 
real food security situation therefore use of 7 days is the best for household food security as 
recommended by world food program to avoid over/under estimation. 

 
Fortified salt consumption is low among the assessed houses with 60% of the population using 
non-iodized salt. Salt test at household level shows; 72%  and 78% of the assessed houses were 
found not consuming iodised salt, iodine less than 15 ppm vary from 16.7% , 12.5% in low and 
high land respectively with 11.3% to 4.7% having fortified salt in low and high land. Use of iodised 
salt is poor in both zones which need serious actions and monitoring from MOH. 

 
Conclusion: 
The low land zone reported “critical” nutritional situation among children 6-59 months with 19.8% 
and high land reported “poor” situation with 9.3% same for chronic malnutrition which exceeded 
the threshold, and this situation might deteriorate further due to the presence of aggravating 
factors such as food insecurity, suboptimal vitamin A supplementation coverage, and childhood 
morbidity considered as high as well low vaccination coverage. IYCF indicators remains a 
concern as exclusive breast it has direct impact on reducing infant mortality therefore below 
recommendation needed 
Recommendations: 
 
These recommendations based on the basic findings of the survey data. With reference to the 
critical malnutrition rate in low land and poor rates in mountains as mentioned above. 
From the findings direct causes are present, in terms of disease prevalence and food insecurity in 
addition to under lying causes represented in low vaccine and micronutrient supplication 
coverage, poor sanitation, , poor infant and young children practices among the assessed 
mothers, in adequate health services. Therefore, recommendations are generated as below to 
address wasting and under nutrition issues. 
 
Specific Recommendation:  
      

 To give priority to the low land zone as the prevalence of malnutrition is high and find out 
which pockets has higher GAM than the other in the same zone to prioritize  interventions 
at the disaggregate level  
 

 Strengthen/establish multi-sectoral programmes in the community and within the health 
facilities to target the management of childhood morbidities in the particular focusing on 
prevention and treatment.  
 

 Scale up of current Community based management of acute malnutrition (CMAM) 
program through use of mobile team to reach un covered area specially pockets reported 
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high prevalence of malnutrition. Intervention/scale up can goes beyond the health facility 
to the second and third level at the community to early identify and detect children with 
acute malnutrition for early treatment. 
 

 Promotion of infant and young child feeding (IYCF) practices among the care givers 
through dissemination of nutrition and health messages through use of the current working 
community volunteers, community health workers with focus on early initiation of breast 
feeding, exclusive breast feeding, complementary feeding and continuation of breast 
feeding to two years. 
 

General Recommendation: 
 

 Improve micronutrient supplementation for Vitamin A through the routine and non-routine 
work as well the use of fortified salt by raising community awareness. 

 
 Blanket supplementary feeding targeting children below three years to prevent malnutrition 

using plumpy’doz as the youngest age group has high prevalence of malnutrition 
compared with other age groups. 
 

 Strengthen the community out-reach component of CMAM to improve the active and 
adaptive case finding for early detection and referral as well defaulter tracing and 
community mobilization. 
 

  Promote sanitation and hygiene practices especially hand washing practices and latrine 
use i.e. Community Led Total Sanitation (CLTS) as the percentage of hand washing 
before feeding children and before food preparation is poor as well people who were use 
open defecation found to be high in both communities.  

 
 Conduct proper SQUEAC survey to better estimate the coverage and effectiveness of 

ongoing CMAM program in the governorate. 
 

 Enhance the livelihood patterns through introduction of projects that promote the 
household income such as food voucher and income generation projects that suit their 
situation. 
 

 In depth investigation to find out why, there is high prevalence of wasting among the 
lowland children compared with their counter part in high land 19.8% to 9.2% as 
mentioned above, while the stunting rate is higher in mountain (53.2%) than low land 
(44.1%) although both are above 40%. 
 

 Improvement of health services in government health facilities as the majority of people in 
both communities seek treatment there. 
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Annexes: 
 
Annex 1: Plausibility check for:  Lowland Hajjah June 2014 
 
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 (0.5 %)  

 

Overall Sex ratio        Incl    p    >0.1  >0.05    >0.001   <=0.001  

(Significant chi square)                0      2        4       10         0 (p=0.824)  

 

Overall Age distrib      Incl    p    >0.1  >0.05    >0.001   <=0.001  

(Significant chi square)                0      2        4       10         0 (p=0.274)  

 

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 (6)  

 

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    

.                        Excl    SD   >0.9  >0.85    >0.80    <=0.80  

                                        0     2         6        20        0 (0.92)  

 

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 (-0.05)  

 

Poisson dist WHZ-2       Excl    p    >0.05 >0.01    >0.001   <=0.001  

                                        0     1         3         5        0 (p=0.115)  

 

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.  
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Annex 2: Plausibility check for: Hajjah Mountains June 2014:  
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=0.653)  

 

Overall Age distrib      Incl    p    >0.1  >0.05    >0.001   <=0.001  

(Significant chi square)                0      2        4       10         4 (p=0.025)  

 

Dig pref score - weight  Incl    #    0-7   8-12     13-20     > 20  

                                        0     2         4        10        0 (3)  

 

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 (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 (0.96)  

 

Skewness  WHZ            Excl    #    <±0.2 <±0.4    <±0.6    >=±0.6  

                                        0     1         3         5        0 (0.06)  

 

Kurtosis  WHZ            Excl    #    <±0.2 <±0.4    <±0.6    >=±0.6  

                                        0     1         3         5        0 (-0.02)  

 

Poisson dist WHZ-2       Excl    p    >0.05 >0.01    >0.001   <=0.001  

                                        0     1         3         5        5 (p=0.000)  

 

Timing                   Excl   Not determined yet  

                                        0     1         3         5  

 

OVERALL SCORE WHZ =                    0-9  10-14    15-24     >25         9 %  

 

The overall score of this survey is 9 %, this is excellent.  
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Annex3: Result Tables for NCHS growth reference 1977 – Low land Hajja 

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

 All 
n = 730 

Boys 
n = 362 

Girls 
n = 368 

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

(143) 19.6 % 
(16.5 - 23.1 
95% C.I.) 

(94) 26.0 % 
(21.6 - 30.9 
95% C.I.) 

(49) 13.3 % 
(9.6 - 18.2 
95% C.I.) 

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

(134) 18.4 % 
(15.5 - 21.7 
95% C.I.) 

(85) 23.5 % 
(19.1 - 28.5 
95% C.I.) 

(49) 13.3 % 
(9.6 - 18.2 
95% C.I.) 

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

(9) 1.2 % 
(0.6 - 2.6 
95% C.I.) 

(9) 2.5 % 
(1.2 - 5.2 
95% C.I.) 

(0) 0.0 % 
(0.0 - 0.0 
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. % 

6-17 162 3   1.9 23  14.2 136  84.0 0   0.0 

18-29 154 3   1.9 31  20.1 120  77.9 0   0.0 

30-41 161 0   0.0 26  16.1 135  83.9 0   0.0 

42-53 157 2   1.3 31  19.7 124  79.0 0   0.0 

54-59 96 1   1.0 23  24.0 72  75.0 0   0.0 

Total 730 9   1.2 134  18.4 587  80.4 0   0.0 

Prevalence of acute malnutrition based on MUAC cut off's (and/or oedema) and by sex Low land 
Hajja: 

 All 
n = 732 

Boys 
n = 363 

Girls 
n = 369 

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

(52) 7.1 % 
(5.4 - 9.3 
95% C.I.) 

(26) 7.2 % 
(5.5 - 9.2 
95% C.I.) 

(26) 7.0 % 
(4.4 - 11.1 
95% C.I.) 

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

(39) 5.3 % 
(3.7 - 7.7 
95% C.I.) 

(19) 5.2 % 
(3.7 - 7.4 
95% C.I.) 

(20) 5.4 % 
(3.1 - 9.4 
95% C.I.) 

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

(13) 1.8 % 
(1.0 - 3.1 
95% C.I.) 

(7) 1.9 % 
(0.9 - 4.3 
95% C.I.) 

(6) 1.6 % 
(0.7 - 4.0 
95% C.I.) 
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 Mean z-scores, Design Effects and excluded subjects in Low land 
 

Indicator n Mean z-
scores ± 

SD 

Design 
Effect (z-

score < -2) 

z-scores 
not 

available* 

z-scores 
out of 
range 

Weight-for-
Height 

728 -1.22±0.92 1.31 0 4 

Weight-for-Age 728 -1.88±0.89 1.57 0 4 

Height-for-Age 725 -1.85±1.06 2.32 0 7 
* contains for WHZ and WAZ the children with edema 
 
Annex 4 : Result Tables for NCHS growth reference 1977- High land Hajja 

 

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

 

 All 
n = 712 

Boys 
n = 363 

Girls 
n = 349 

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

(68) 9.6 % 
(6.7 - 13.4 
95% C.I.) 

(35) 9.6 % 
(6.6 - 13.9 
95% C.I.) 

(33) 9.5 % 
(6.1 - 14.5 
95% C.I.) 

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

(66) 9.3 % 
(6.5 - 13.1 
95% C.I.) 

(34) 9.4 % 
(6.5 - 13.3 
95% C.I.) 

(32) 9.2 % 
(5.8 - 14.3 
95% C.I.) 

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

(2) 0.3 % 
(0.1 - 1.1 
95% C.I.) 

(1) 0.3 % 
(0.0 - 2.1 
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. % 

6-17 194 0   0.0 15   7.7 179  92.3 0   0.0 

18-29 148 1   0.7 17  11.5 130  87.8 0   0.0 

30-41 171 0   0.0 13   7.6 158  92.4 0   0.0 

42-53 135 1   0.7 15  11.1 119  88.1 0   0.0 

54-59 64 0   0.0 6   9.4 58  90.6 0   0.0 

Total 712 2   0.3 66   9.3 644  90.4 0   0.0 

 
 Prevalence of acute malnutrition based on MUAC cut off's (and/or oedema) and by sex, High 
land Hajja 

 All 
n = 714 

Boys 
n = 363 

Girls 
n = 351 

Prevalence of global (56) 7.8 % (25) 6.9 % (31) 8.8 % 
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malnutrition  
(< 125 mm and/or oedema) 

(5.8 - 10.5 
95% C.I.) 

(4.7 - 10.1 
95% C.I.) 

(5.9 - 13.0 
95% C.I.) 

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

(50) 7.0 % 
(5.2 - 9.4 
95% C.I.) 

(21) 5.8 % 
(3.8 - 8.7 
95% C.I.) 

(29) 8.3 % 
(5.5 - 12.2 
95% C.I.) 

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

(6) 0.8 % 
(0.4 - 1.8 
95% C.I.) 

(4) 1.1 % 
(0.4 - 2.9 
95% C.I.) 

(2) 0.6 % 
(0.1 - 2.3 
95% C.I.) 

 
 
Mean z-scores, Design Effects and excluded subjects High land 

Indicator n Mean z-
scores ± 

SD 

Design 
Effect (z-

score < -2) 

z-scores 
not 

available* 

z-scores 
out of 
range 

Weight-for-
Height 

709 -0.74±0.96 2.58 1 4 

Weight-for-Age 709 -1.71±1.02 2.10 0 5 
 

Height-for-Age 703 -2.11±1.14 1.82 1 10 
 

* contains for WHZ and WAZ the children with oedema. 

 
 
 
Annex 5: Clusters of the low land and High land 
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تاريخ فريقال المديريةال
رمز 

المديرية
العزلة

رمز 

العزلة
قرية المدينة / ال

رمز 

قرية ال
عدد السكان

رقم 

العنقود
طبقة المشرفال

قنزحيه22مبين12مبين5/17/20141 231,199201ال

د عادل371,936341بني العصري35جبل عيان19حجة5/17/20142

قاعده24االمرور13الشـاهــل5/17/20143 251,570221ال

محمد العنسي283,902251الشغادره27جبل الشغادره15الشغادره5/17/20144

محمد السقاف29463261العمق28داهم15الشغادره5/17/20145

محمد الفراص302,245271دواس29دواس16نـجـــرة5/17/20146

فهد النظاري31860281بيت الطويلي30الكابــه16نـجـــرة5/17/20147

قدمـي17بني العوام5/18/20146 د.طه33475301حظافــر32بني ال

محمد السقاف18971151بني اسعد18وكيــه10المغربـــه5/18/20147

محمد العنسي192,353161ثعالن ذويد19نيســـا10المغربـــه5/18/20142

فهد النظاري21487181المحطة20كحالن11كحالن عفار5/18/20145

محمد الفراص221,160191المشارقه21الدقيمـي11كحالن عفار5/18/20143

32234291بيت محسن31بني الذواد17بني العوام5/18/20144

د.عادل24622211الجحار23بني الشومي12مبين5/18/20141

محمد العنسي41,97331الشامي مدوم4مساهر مور2الجميمه5/19/20145

د.عادل55,26841قاريه5بنى كعــب3كحالن الشرف5/19/20144

د.طه664051قفل مدوم6مدوم3كحالن الشرف5/19/20147

فهد النظاري15758121الغبيبه15حجر8المحابشـه5/19/20142

محمد السقاف162,090131الشعارية16الجبر االعلى9المفتــاح5/19/20146

171,581141المراري17الجبر االسفل9المفتــاح5/19/20143

202,284171الجرعه19نيســـا10المغربـــه5/19/20141

محمد الفراص1186991القطـف11شمرين6قفل شـمـــر5/20/20144

لح اليمن5/20/20146 محمد العنسي131,939101المقطع13جياح7اف

د.طه27387241السفاح26كعيدنه14كعيدنه5/20/20142

محمد السقاف14487111المحابشــه الدبوب14المحابشــه8المحابشـه5/20/20147

د.عادل343,071311مدينة حجة قلعة الشرافي33مدينة  حجة18مدينة حجة5/20/20145

فهد النظاري352,114321مدينة حجة الظهرين الشرقي33مدينة  حجة18مدينة حجة5/20/20143

36475331المعايـن34قــــدم18مدينة حجة5/20/20141

محمد السقاف190911المعمر1الحماريين1كشـــــر5/21/20145

د.طه21,66421بني عثمان2انهم الغرب1كشـــــر5/21/20146

لح الشام5/21/20141 محمد العنسي85,84361العبادلة السفلى8بني أبو هادي والعباد4اف

لح الشام5/21/20143 حــارث4اف 961371الحسانة9بني ال

103,96981المديره10بنى حمله5خيران المحرق5/21/20144

د عادل26497231المحصوب25جانب اليمن13الشـاهــل5/21/20142

فهد النظاري401,955371المصابيح37قـــاره21قاره5/21/20147

قرين36ضاعــــن20وشحه5/22/20145 محمد العنسي38495351ذراع ال

د عادل39161361غارب زاهر36ضاعــــن20وشحه5/22/20146

يزيدي1كشـــــر 31,555RC1المغربة الحمراء3خميس ال

7914RC1بنى مجلى7بنى المهدى3كحالن الشرف

12685RC1المغنميه12بنـي جــل6قفل شـمـــر

41487RC1وادى الحشر38شـرس االعلى22شـــرس

خط سير الفرق لتنفيذ المسح التغذوي والوفيات مايو 2014م )طبقة الجبال( في مديريات محافظة حجة
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المديريةالفريقالتاريخ
رمز 

المديرية
المشرفالطبقةرقم العنقودعدد السكانرمز القريةالمدينة / القريةرمز العزلةالعزلة

582,527142المخافي51غرب مستباء27مستباء5/22/20141

فهد النظاري591,053152الحول52شرق مستباء27مستباء5/22/20142

محمد الفراص605,854162خدالن53شرق مستباءاالقصى27مستباء5/22/20147

محمد السقاف7855342القوفع70بني رزق20وشحه5/22/20143

د.طه79753352الهجاونة71بني هنـــي20وشحه5/22/20144

514282بني الزبيدي46بني حسن26عبس5/24/20141

محمد العنسي5299292عبس الغازي47بني ثواب26عبس5/24/20146

محمد السقاف53870102الحديه47بني ثواب26عبس5/24/20145

فهد النظاري54406112الغناميه48بني عضابي26عبس5/24/20144

د.طه55910122الطويله الجر49مطوله26عبس5/24/20143

محمد الفراص571,232132دبن50قطبه26عبس5/24/20142

عادل العبسي5029772بني احمد46بني حسن26عبس5/24/20147

عادل العبسي611,029172الجرف54مسروح5خيران المحرق5/25/20143

محمد الفراص624,289182المشاف55شرقي الخميسين5خيران المحرق5/25/20145

فهد النظاري63721192المحل56غربى الخميسين5خيران المحرق5/25/20146

64766202المكالح57اسلم اليمن28اسلــــم5/25/20141

د.طه65212212حبيل العدن58اسلم الشام28اسلــــم5/25/20142

محمد السقاف66280222حدب بني جربان59اسلم الوسط28اسلــــم5/25/20144

محمد العنسي691,108252بني طيس62بني حيدان8المحابشـه5/25/20147

عادل العبسي712,892272شابره64الثلث14كعيدنه5/26/20142

محمد العنسي721,822282المحدة65اسلم ناشر14كعيدنه5/26/20144

د.طه73342292الشماريه66الغربي14كعيدنه5/26/20147

742,468302المخراط67ربع البوني29بني قيس الطور5/26/20141

محمد السقاف752,672312الزغابيه67ربع البوني29بني قيس الطور5/26/20145

فهد النظاري76143322االقزل68ربع الشمري29بني قيس الطور5/26/20146

محمد الفراص77650332القعب69قلعة حميد15الشغادره5/26/20143

محمد السقاف442,54532مدينة حرض حارة البتاريه41حرض24حرض5/27/20143

عادل العبسي4668942الغرزه42العتنه24حرض5/27/20146

محمد العنسي471,85152المداحشه43بني الحداد24حرض5/27/20145

498,14162ميدي45بني ميدي25ميدي5/27/20141

فهد النظاري68687242العرشه61الجوان والقطابيه7افلح اليمن5/27/20147

67363232الكدري60المخالف6قفل شـمـــر5/27/20144

د.طه70736262الباركه63بني نشر14كعيدنه5/27/20142

محمد العنسي4299912المغيفل39عزمان23بكيل المير5/28/20146

محمد السقاف4314522الرقوع40فــاس23بكيل المير5/28/20145

451,167RC2الغرزه41حرض24حرض

48416RC2تعشرالركبان44الفج24حرض

566,638RC2ديرالحسي49مطوله26عبس

801,851RC2بني الخمج72الدير30حيران

307280

خط سير الفرق لتنفيذ المسح التغذوي والوفيات مايو 2014م )الطبقة السهلية( في مديريات محافظة حجة
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Annex 7. Hajja Map 
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Annex 8.REFRENCES: 

 
Standardized Monitoring and Assessment of Relief and Transition (SMART) Methodology 
Guidelines: Measuring mortality, nutrition status and food security in crisis.  
 
ENA software (version November 2013) to analyze anthropometrics and Mortality data 
 
WHO IYCF guidelines for calculating IYCF indicators 
 
WFP Comprehensive Food Security Survey, final version November 2014 
 
Hajja nutrition, mortality and food security survey 2012 by MOPHP and UNICEF using SMART 
methodology. 
 
SMART survey calculator for statistical calculation to compare the surveys different result. 
 
 
 

 

 

 

 

 

 

 

 
 

 

 

 

 


	2.3. Sampling Procedure: (Selecting Household and children)

