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EXECUTIVE SUMMARY 

In March 2014, UNICEF and Ministry of Public Health and Population (MOHP) initiated a SMART 

nutrition survey in the Hodeida Governorate. The nutrition survey was conducted from March 25 to 

April 3, 2014, in Hodeida governorates stratified as highland and lowland regions. The samples used 
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were 81 clusters for Hodeida governorate among this 41 were for lowland and 40 for highland.  

Households in each cluster were selected resulting in a total of 1348 households for both the highland 

(618 HH) and the lowland (730 HH). All children under 5 years of age were measured in the 1348 

households where children were available. One thousand six hundred and eighteen children of ages 0 

to 5years were available for the survey. Of the 1618 targeted children, 1452 (the highland-652 the 

lowland-800) children were available for anthropometric measurements. All 1452 children were 

analyzed for wasting, stunting and underweight using the ENA SMART methodology.  All children 

under five years of age were included from each household. Data entry and analysis of 

anthropometric measurements were done using the Emergency Nutritional Analysis, Standardized 

Monitoring and Assessment of Relief and Transitions (ENA SMART). Some household information 

was analyzed using the software package for statistical analysis (SPSS) version 12. Children 6 to 59 

months of age were measured. Weight, height, Mid Upper Arm Circumference (MUAC), and age were 

recorded.  In addition, through interviews with mothers and other caretakers of children aged 0 to 59 

months, detailed household, food consumption, child health and nutrition information was collected.  

Most infants and children who die in developing countries do so because of infection and diseases 

associated with malnutrition. Malnutrition, especially stunting, has many functional consequences 

such as poor immune status.  Infants born with Low Birth Weight (LBW - less than 2500 g.) suffer 

from high rates of morbidity and mortality from infectious diseases, and are underweight and stunted 

or wasted throughout their childhoods. The SMART nutrition survey results from the  Hodeida 

Governorate shows that out of ten children, two children were wasted (low weight-for-height), and six 

children out of 10 children were stunted (low height-for-age). Moreover, strong epidemiological 

evidence suggests that there is a link between maternal and early childhood under nutrition and 

increased adult risk of various chronic diseases (Allen L, 2001). 

 

The 2011 December Nutrition baseline survey (UNICEF/MOPHP) shows a 31.7% prevalence rate of 

wasting (low weight-for-height) in Hodeida Governorate while March 2014 Smart Nutrition survey 

(UNICEF/MOPHP) Hodeida shows 18.3%, which is low in comparison. Sharp decreased, the 

prevalence rate of wasting is noticed with the significant level P< 0.05. Even the survey time, sample 

size and month differ in these two studies. The prevalence of severe acute malnutrition (<- 3 Z-score 

and/or oedema) is 3.4% in the 2014 survey, while in the 2011 survey it is 9.9%.  The prevalence of 

chronic malnutrition (stunting for children less than 5 years of age) is 66.3% in the highland and 54.6 

% in lowland in both sexes. Boys are slightly (56.1.2%) more stunted than girls (52.7%) in lowland.  

   

Among all household mothers, 14% in the highland and 17.4% in the lowland are less than 21.5 cm. 

MUAC and therefore classified as malnourished mothers .It should be noted that according to WHO, a 

prevalence rate of underweight individuals (i.e., with a BMI < 18.5 kg/m2) within a population is 

between 5-9% and should be considered a warning sign, requiring monitoring.  However, this survey 

shows nutritional status based on Mid Upper arm circumference (MUAC) not on BMI (body mass 

Index). Mothers who were married in the age groups 10-15 years and 16-20 years in the both 

highland and lowland are more malnourished (highland-103 and Lowland-141 malnourished mothers) 

than the age groups 21-25 years and 26-30 years (Highland-11 and Lowland-17). Variations in 

underweight and overweight among mothers and children in different development regions of Yemen 

are observed. This could be associated with differences in populations’ food intakes, energy 

expenditures, and lifestyles in these governorates. Moreover, seasonal variation (mountainous and 

flat regions) and food availabilities could also be strong determinants. Particularly, a seasonal 

variation on nutritional status and food availability and its effect has been widely studied (Ferro-Luzzi, 

1994). None of mothers are found smoking cigarettes in the highland and the lowland of Hodeida 

governorates. Report shows mothers who chew QAT every day (7 days a week) is 35.7 % in the 

highland and 19.3 % in the lowland.  
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Vitamin A supplementation reduces the risk of under-five mortality by about one-fourth among the 

millions of children deficient in this micronutrient. The children who received the third dose of polio 

and pentavalent vaccines are 52 % in the highland and 51% in the lowland while 26.3 % in the 

highland and 34.3% in the lowland received vitamin A supplementations within the last 6 months.  

Nine percent children in the highland and 16.3 % in the lowland take solid, semi-solids or liquids at 

least 4 times a day. Sixty five percent of children in the highland and 54 % in the lowland are 

introduced solid, semisolid and/or other liquids at the age of 6-8 months. Over the past 30 days, 

16.4% children in the highland and 20.5% children in the lowland are went to the bed without food 

(Sleep hungry, because of not enough food) at the household level.     

 

The Minimum Acceptable Diet (MAD) indicator measures the proportion of children 6-23 months of 

age who receive a minimally acceptable diet apart from breast milk. This study shows that 41% of 

children in the highland and 53% in the lowland have received at least >= 4 types of food during the 

previous day; 28% of 6-11 months children in the highland and 29% in the lowland have consumed 

>=4 food groups; and of those 18-23 months of age, 53% in the highland and 66% in the lowland 

have received 4 or more groups or types. The women’s dietary diversity measures the micronutrient 

adequacy of the diet and reports the mean number of food groups consumed in the previous day by 

women of reproductive age (15-49 years). However, food consume by women of reproductive age 

were not collected.  

The major sources of income are temporary work, monthly salary and remittance in this study. This 

study shows 14 % in the both regions of lowland and highland depend up on remittance. Higher 

percentages of the households survive with temporary work (casual work); the highland 27.8 % and 

37.1% in the lowland. The main sources of drinking water are found in Hodeida governorate are open 

protected and unprotected well, piped water connected to home and unprotected surface water. Open 

protected well, around 23 % of both households of the lowland and the highland use water to drink. 

Forty two point five percent of households in the highland and 26.1% in the lowland are found 

defecating in the open field. Only 35.2% households in the highland and 31.7% in the lowland are 

used to defecate in the toilet which was equipped with flush mechanism to wash water down.  

Over the past 30 days, 48.7% household’s member in the highland and 39.6% in the lowland reduced 

the size of meals because of the scarcity of food resources at the household level. Similarly, over the 

past 30 days, 23.9% household’s members in the highland and 22.6% in the lowland went to the bed 

without eating (Sleep-hunger) because of not enough food in the house. Over the past 30 days, 

30.9% households in the highland and 22.3% in the lowland have reduced the expenditure on 

education and health to save money to purchase food.  
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Table 1A: Summary of the SMART Nutrition Survey findings  

Indicators 
High land Low land 

N % N % 

I-Children’s health and  Nutritional status      

Total number of children-1618 716 902 

Child sex: Male boys 391 54.6 491 54.4 

Female girls 325 45.4 411 45.6 

Total number of children available for anthropometric measurement-1452 652  800  

Total number of household -1348, available household for response-1342 612  730  

Mean household size   6.28  6.72  

Global Acute Malnutrition (WHZ<-2 z-score or oedema), Wasting 119 18.3 138 18.0 

Severe Acute Malnutrition (WHZ<-3 z score or oedema),  22 3.4 20 2.6 

Chronic Malnutrition (H/A<-2 z score), Stunting  427 66.5 411 53.8 

Severe Chronic Malnutrition (H/A<-3 Z score) 189 29.4 160 20.9 

Underweight prevalence (W/A<-2 Z score) 352 54 362 47.1 

Severe Underweight (W/A<-3 z score) 109 16.7 113 14.7 

II-Child mortality and morbidity      

0-5 Death Rate (U5DR) as deaths/10,000/ day 0.0 0.0 

Crude Death Rate (CDR) as deaths/10,000/ day 0.10 0.18 

Children reported with suspected measles within one month prior to the 

survey 

53 8.1 47 5.9 

Children reported with diarrhea in 2 weeks prior to the survey 379 52.9 356 39.5 

Children reported with ARI within two weeks prior to the survey 379 52.9 448 49.7 

Children suffered from fever in 2 weeks prior to the survey 477 66.6 488 54.1 

III-Immunization and supplementation      

Children aged 9 months or18 months or in campaigns immunized against 
measles; (Highland N= 610, Lowland N=738) 

442 72.5 505 68.5 

Children who have received 3 doses of polio vaccine, (Highland N= 125, 
Lowland N=184 

65 52 94 51 

Children reported to have received vitamin A supplementation in the last 6 
months, (Highland N= 654, Lowland N=810) 

172 26.3 278 34.3 

IV-Breast milk and Feeding practice      

Children who were breastfed yesterday during day and night (under 6 months, 
high land N= 60, Low land N= 86) 

57 95 83 96.5 

Child ate any solid, semi-solid, or soft liquids yesterday during the day or at 
night? (6-23 months age, high land N= 212, low land N= 289) 

183 86.3  208 71.9  

Children  (6-23 months) who were fed 4 times and above (high land N= 178, 
low land N= 203) 

16 9 33 16.3 

Introduction of solid, semi-solid or other liquids (6-8 months infant) (High land 
N= 23, low land N= 48) 

15 65.2 26 54.2 

Children 6-23 months who received >= 4 food groups during the previous day. 
(High land N= 217 low land N= 285) 

88 41 152 53  

Over the past 30 days, the child went to the bed in night hungry because of not 
enough food? (Highland N=652, low land N= 810) 

107 16.4  166 20.5 

Mother’s Nutritional status      

Total number of Mothers-992 available for MUAC measurement 436 556 

Undernourished mothers ( MUAC < 22.5 Cm) 114 26.2 158 28.4 

Salt Iodization: No Iodine 0 PPM found in the salt available in the house  91.8 83.9 

Sources of income through remittance; Immigrants (Highland N=612, low land 
N= 730) 

91 14.9 102 14 

Defecation  in the open filed (Highland N=612, low land N= 730) 260 42.5 191 26.1 

Seek health service from Public health facilities (government) Highland N=612, 
low land N= 730) 

244 39.8 328 44.9 
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 CONCLUSIONS AND RECOMMENDATIONS 

Based on the Smart Nutrition Survey results, I have reached conclusions and recommendations for a 

future health and nutrition program to improve the nutritional status of children and mothers in 

Hodeida Governorates of Yemen. The nutritional situation of Yemen mothers (underweight, MUAC < 

22.5 Cm) is of high prevalence 26 % (warning situation), and the BMI overweight and obese which is 

known to this date, will result in a number of future heart problems, and the burden of disease in 

Yemen will be increased. Therefore, the government and INGOs/NGOs need to monitor the health 

status of mothers for under-nutrition and over nutrition on a regular basis.  

Stunting among 6–59 month aged children in Yemen has been common, surpassing above 60% 

since long time in Hodeida Governorate. In addition, this study also shows that the moderate 

prevalence rate among children less than 5 years of age was between 33-37% while the severe 

category registered above 20%.  A separate study is needed to find the main hidden cause of stunting 

problem, could be nutritional causal analysis, and an appropriate intervention could be a recipes in 

rich with calorie and protein which is available in the local market and mothers should have an access 

in the household level.     

The prevalence of global acute malnutrition (wasting) weight-for-height (< - 2 Z-score and/or oedema) 

in this study is 18.0% (WHO, 2006 reference) and 15-17% (NCHS, 1977). A comparison indicates the 

prevalence rate of wasting is in decreasing trend from 31.7% to 18.0% in Hodeida Governorate. 

These results reveal a chronic deficit in food intake, frequent infection, and low socio-economic 

situation in the study areas. A positive, decreasing trend of wasting among children 6–59 months of 

age is seen and needs greater encouragement to continue this decline 

RECOMMENDATIONS AND PRIORITIES 

 According to WHO, a 10%–14% prevalence of wasting implies a significant public health 

concern and >= 15 % indicates a critical situation. The prevalence of wasting of the Hodeida 

governorate is 18.0%, which falls at WHO’s cut off point (>= 15%) as a critical public health 

issue. Therefore, strongly recommend a community-based management of acute malnutrition 

(CMAM), to be implemented as soon as possible in all PHCs in Hodeida governorate 

including SFP (supplementary feeding program in Yemen) for moderately malnourished 

children and discharged children from OTP.  

 NCHS 1977 shows 1.2% and WHO 2006 3.4% of children in the highland and 2.6% in the 

lowland are severely malnourished and need to rehabilitate (rehabilitation center) in Hodeida 

governorate. The existing nutrition rehabilitation center and OTPs in the regions should be 

strengthened using new technology for its CMAM to establish a stabilization center and 

community outreach/mobile approach.     

 A nutrition education package should be developed for mothers and care givers of children on 

the following topics: consumption of nutritious foods, balanced diets, and feeding practices for 

the child during illness and weaning (IYCF). The MAD (Minimum Acceptable Diet) food 

diversification shows very low dietary diversify consumption of >= 4 food groups, mothers 



SMART NUTRITION SURVEY HODEIDA /YEMEN/SKRIMAL/ MOPHP-UNICEF/MARCH 2014 PAGE 6 

 

should be educated on food groups and its use in the household level based on the 

availability in the villages.   

 All nutrition programs of Hodeida governorate as much as can, should be integrated with 

other programs funded by different donors and government. This report shows huge gap 

between community need and donors priorities, therefore, an integrated approach (Health, 

WASH, food security, Agriculture) would be a right approach to address malnutrition problem.    

 This report shows very low percentage of Vitamin A supplementation and huge problem for 

Iodine above 90 % household salts has 0PPM Iodine level. Hodeida’s governorate’s actors, 

partners and government should give emphasis on education activities as a campaign to 

promote use of vitamin A, Iodine and even iron tablets for pregnant and lactating women. 

Vitamin A program mass supplementation reduce child mortality rate by 30%, it should be 

continued and strengthened and the coverage rate should be above 90%.  

 Around 23 % household slept hunger because of none availability of food in the household 

level. Opportunities should be identified and encouraged resulting in programs that raise the 

economic condition of women and hence their children’s status and the country itself.  

Examples could include women’s self-help groups to promote milk and dairy processing; food 

drying, preservation (canning), and sales; and promoting high value cash crops and off 

season vegetable production for sale.  

 Under the auspices of the Primary Health Care Centers (PHC) child growth monitoring 

program, efforts in building capacity in nutrition (World Bank/UNICEF, 2012) have been 

initiated to increase the number of nutrition programs. However, all health staffs are not 

trained in nutrition, and a need exists to increase and update their knowledge and related 

skills and supporting country’s SUN scaling up nutrition program.  

 To decrease the prevalence of stunting, wasting and underweight in Hodeida governorates, 

creating Female Community Nutrition Volunteers (FCNV) or strengthen the existing 

volunteers would be a good approach to reach people in need at the village level.  

 To overcome stunting problem from Yemen which is now become a very challenging threat 

to the government and donors ; 

- Need to know the exact problem and GAP between program and community people and 

the co-factors interlink with stunting prevalence. For this, Nutrition casual analysis (NCA) 

is recommended. The interventions will be based on the NCA findings.  

- “Looking for right intervention” Most of the complementary feeding is lack of protein but 

rich in carbohydrate in Yemen.  Therefore, a complementary food rich in protein is 

required which is locally available and easily could be made in household by mothers. 

Need to introduce a porridge “Best porridge” made by locally available grain and nuts 

rich in protein.  (11 portion Maize, 1 portion wheat and 2 portion of soybean or red/white 

bean or any type of bean available in the village).    

 

- Intervention of “DGLV” Dark green Leafy vegetables 2-3 types and red/white bean 

which can be grown in the house through small kitchen garden for only consumption 

purpose.  

                                                

1 The complete process to make Best porridge will be introduced through training  and demonstration) 
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- Nutrition education through school, it could be child to child education and strengthen 

health facility with the support of donors and partners. 

- The program implementers should be more specific to 0-6 months exclusive breast 

feeding and target 6-23 months children, all the efforts should be to these age groups 

(Recipes, food frequency, breastfeeding, drinking water etc.).I strongly recommend 

making mothers groups (nutrition) who has children of these age groups 6-23 months. 

- For the next, SMART Nutrition survey,  birth weight of the child ( if possible) and mothers 

height and weight should be collected to see the interlink among stunting, birth weight 

and mother’s nutritional status chronic energy deficiencies (CED).  

- Hygiene Promotion along with water treatment technique (water purification) suitable for 

households level should be identify and need to promote in the project areas through 

technical staffs.   

1. INTRODUCTION (UNICEF SUPPOSED TO WRITE):  

 

2. SURVEY OBJECTIVES AND DATA COLLECTION METHODS  

Objectives:  
 
 To evaluate the global and severe acute malnutrition rates among children aged 6-59 months in 

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

 
2. Methodology:  
Population figures used in the sampling of the survey were provided by MOPHP & UNICEF for the 
year of 2014. The total population was estimated at 2,869,544 people while the under-five were 
516518. This estimation was done based on the proportion of children less than five years found 
during the period of the survey, which was estimated at 17% of the total population. 

In this survey, amulti-stage cluster sampling method was used. Clusters were selected at the random 
with the probability of being selected proportional to the size of the population in the districts of the 
governorate. A total amount of 41& 40 clusters were selected from low land and mountains 
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 716 & 902 and 612 & 730 household were visited respectively for data collection. The same 
method was applied for the retrospective mortality survey. All household including those without 
children less than 5 years of age were included for mortality survey. The sampling methodology 
follows the SMART guidelines. 

Anthropometric and mortality data were analysed with using ENA software and house hold 
using SPSS. Anthropometrics data were put in relation to the World Health Organization 
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(WHO) reference population for indices calculation and the National Centre for Health Statistics 
(NCHS) reference for comparative value. 
 
There were seven 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.  

2.1. Sampling Procedure and Sample Size 

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 41 & 40 clusters were 
selected for the two zones as mentioned above and number of households to be visited daily was 
decided or agreed by the team.  
The first house is picked at random; thereafter houses are picked by proximity using modified EPI 
method described below; 
Step1: Go to the center of a selected cluster - advised by traditional leader where center is and make 
a rough sketch map to ensure it is the geographical, not social, center.  
Step 2: Randomly choose a direction from the center by tossing / spinning a pen or pencil on the 
ground. Note the direction it is pointing. – include the village elders  
Step 3: Walk from the center of the cluster / village to its perimeter following the direction of the pen.  
Step 4: On reaching the perimeter of the village, spin the pen again until it points back in to the body 
of the village. Follow this second line across the village until the opposite perimeter is reached, 

counting each house, on both left and right, on the way.  
 

Modified EPI method for selecting first household to be sampled 

 
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 
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for your cluster. When village is large, they use the EPI method, where instead of sampling the next 
nearest household, use a skip ‗step ‘of either 3 or 5 households (depending on the size of the 
village). In this way, the first household is identified as above; however subsequent households are 
identified by picking either the third or fifth household to the right of the first. This greatly reduces the 
design affect by spreading the selected household out more across the village. 
Every household selected should be interviewed for mortality data, even if there are no children 6-59 
months in the household. Additionally, child mortality data and IYCF data requires information on all 
children less than 5 years of age (not just 6 to 59 months). 
 
Before fieldwork is undertaken and before applying the steps to find houses the team leader 
introduced the survey team and explained to the community leaders or chiefs the aim from the survey 
and what is expected from them to carry out the data collection. Their permission was obtained and 
the teams were gone ahead with the data collection. 
 

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

parameters:  
 

 The estimated prevalence of 20.7 % global acute malnutrition for both Mountain and 
Costal which was taken from the previous nutrition survey in the area    

 The desired precision was 5 for both coastal and mountains 
 Design effect 2 for all zones 
 Average household size was 7 
 Per cent of less than 5 years 17% 
 Per cent of non-response household 3 and 5 for coastal and mountains respectively. 

 
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. 
2.1.2. Sample size (mortality): 
 
The sample size for the Mortality component was calculated using SMART software by considering:  

 Estimated death rate1 per 10,000lday  
 Average household size 7  
 Desired precision 0.5 
 Percent of non-response households at 3 to 5 
 Design effect 2 
 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.  

2.1   DATA ANALYSIS 

 

The variables of the study were height, weight, MUAC, oedema, age, sex, health and nutrition 

practices, Immunization, vitamin A, breastfeeding, child mortality, mothers MUAC, food security, 

WASH (water hygiene and sanitation) and 24-hour-food-consumption-related variables. The tools 

used for data collection were MUAC tape, digital electronic weighing machine, height board, a random 

table and questionnaire for a verbal inquiry of the head of household.  A random cluster sampling of 

the entire Hodeida governorate was taken, and a two stage cluster sampling methodology was used. 

The samples used were 81 clusters for Hodeida governorate using ENA for SMART software to 

automatically allocate clusters using PPS and the selected villages were the sampling frame from 

which cluster selected and the primary sampling unit were households. Households in each cluster 

were selected resulting in a total of 1348 households for both highland (618 HH) and lowland (730 

HH). All children under 5 years of age were measured in the 1348 households where children were 
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available. One thousand six hundred and eighteen children of ages 0 to 5years were available for the 

survey. Of the 1443 targeted children, 1432 (The highland-650, the lowlowland-767) children were 

available for the anthropometric measurements see table 1. One thousand four hundred fifty two 

(1432) children were analyzed for wasting using the ENA SMART methodology. For details, see Table 

1B. For detailed analysis, SPSS was also used as a diagnostic tool.  

As shown in Table 1B, Z-scores for 10 children were not available for wasting and underweight in the 

lowland of Hodeida.  In addition, Z-scores were out of range for 47 children for wasting, underweight 

and stunting (not included in the analysis process by ENA SMART). Four children for wasting and 12 

children for stunting were Z-score out of range in highland zone.  

TABLE 1B: MEAN Z-SCORES, DESIGN EFFECTS AND EXCLUDED SUBJECTS FOR 
UPPERLAND AND LOWER LAND HODEIDA GOVERNORATE 

Indicator (Low 
land zone 1 

n 
Mean z-
scores ± SD 

Design 
Effect (z-
score < -2) 

z-scores not 
available 

z-scores out of 
range 

Weight-for-Height 767 -1.15±0.93-
1.14±0.91 

1.30 0 6 

Weight-for-Age 769 -1.95±0.96 1.85 0 4 

Height-for-Age 764 -2.09±1.17 2.47 0 9 

Indicator High 
land zone 2 

n Mean z-scores 
± SD 

Design Effect 
(z-score < -2) 

z-scores not 
available2 

z-scores out of 
range 

Weight-for-Height 650 -1.08±0.98 1.36 0 4 

Weight-for-Age 652 -2.10±0.98 2.66 0 2 

Height-for-Age 642 -2.42±1.02 1.69 0 12 

3. RESULTS: UNDER FIVE CHILDREN’S HEALTH AND NUTRITIONAL STATUS  

3.1 ANTHROPOMETRIC RESULTS: YEARS OF AGE WASTING, STUNTING AND 

UNDER-WEIGHT CHILDREN UNDER FIVE 

 

Global acute malnutrition is defined as <-2 z scores weight-for-height and/or oedema; and severe 

acute malnutrition is defined as <-3z scores weight-for-height and/or oedema. Of 653 children of aged 

6-59 months, 54.7 % were male children (357 of 653) and 45.3% were female (296 of 653) in the 

highland of Hodeida (table 2). The overall sex ratio of boys to girls of highland was 1.2 where P = 

0.017 boys are significant excess represented. However, the sex ratio in the age groups 42-53 and 54 

- 59 months are found 1.1 equally represented (Table 2).  In Hodeida lowland, table 2 shows overall 

sex ratio of boys to girls was 1.3 where P = 0.002 boys are significant excess represented. 

TABLE 2: DISTRIBUTION OF AGE AND SEX OF CHILDREN UNDER FIVE HIGH LAND 
AND LOW LAND  

Age groups-
High land 

Boys  Girls  Total  Ratio 

 no. % no. % no. % Boy: girl 

6-17  90 57.3 67 42.7 157 24.0 1.3 

18-29  83 56.5 64 43.5 147 22.5 1.3 
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30-41  86 55.1 70 44.9 156 23.9 1.2 

42-53  73 50.7 71 49.3 144 22.1 1.0 

54-59  25 51.0 24 49.0 49 7.5 1.0 

Total  357 54.7 296 45.3 653 100.0 1.2 

Age groups 
low land  

Boys  Girls  Total  Ratio 

6-17  108 55.7 86 44.3 194 24.0 1.3 

18-29  117 58.2 84 41.8 201 24.9 1.4 

30-41  105 53.3 92 46.7 197 24.4 1.1 

42-53  86 55.8 68 44.2 154 19.1 1.3 

54-59  33 53.2 29 46.8 62 7.7 1.1 

Total  449 55.6 359 44.4 808 100.0 1.3 

 

Children with weight-for-height below -2SD from the median of the reference population are too thin 

for their height, or wasted, while those with weight-for-height below – 3SD from the reference median 

population are severely wasted. Based on WHO- 2006; In Table 3, the prevalence of wasting shows 

18.3 % for both boys and girls. More boys (21.1%) were discovered to be wasted than girls (14.9%), 

and it was ascertained that 22 (3.4 %) of the children were severely malnourished in the highland of 

Hodeida. In the lowland of Hodeida, both boys (15.4 %) and girls (17.3 %) were determined to be not 

equally moderately malnourished (wasted). There were severely wasted (< -3 Z) children throughout 

the age groups 6-59 months as seen in Table 4 in both the low land and the highland. A high 

percentage of children in the age group 6-17 months in both highland and low land were found to be 

severely malnourished. Children in the age group 54-59 months were moderately wasted (the 

highland -12.2%, the lowland -16.4 %), and overall, the least wasted children were found in the 54-59 

age groups (Table 4). 

TABLE 3: PREVALENCE OF ACUTE MALNUTRITION BASED ON WEIGHT-FOR-
HEIGHT Z-SCORES (AND/OR OEDEMA) AND BY SEX (WHO, 2006) 

High land Nutritional status (WHO 
standard 2006) GAM  

All 

n = 650 

Boys 

n = 355 

Girls 

n = 295 

Prevalence of global malnutrition  

(<-2 z-score and/or oedema) 

(119) 18.3 % 
(15.0 - 22.2 95% C.I.) 

(75) 21.1 % 
(16.7 - 26.4 95% C.I.) 

(44) 14.9 % 
(10.5 - 20.7 95% C.I.) 

Prevalence of moderate malnutrition  

(<-2 z-score and >=-3 z-score, no oedema)  

(97) 14.9 % 
(12.0 - 18.4 95% C.I.) 

(60) 16.9 % 
(12.9 - 21.9 95% C.I.) 

(37) 12.5 % 
(8.6 - 17.8 95% C.I.) 

Prevalence of severe malnutrition  

(<-3 z-score and/or oedema)  

(22) 3.4 % 
(2.2 - 5.1 95% C.I.) 

(15) 4.2 % 
(2.5 - 7.1 95% C.I.) 

(7) 2.4 % 
(1.2 - 4.6 95% C.I.) 

Low land Nutritional status (WHO 
standard 2006) GAM  

All 

n = 767 

Boys 

n = 432 

Girls 

n =  335 

Prevalence of global malnutrition  

(<-2 z-score and/or oedema) 

(138) 18.0 % 
(15.0 - 21.4 95% C.I.) 

(85) 19.7 % 
(15.7 - 24.4 95% C.I.) 

(53) 15.8 % 
(12.0 - 20.6 95% C.I.) 

Prevalence of moderate malnutrition  

(<-2 z-score and >=-3 z-score, no oedema)  

(118) 15.4 % 
(12.9 - 18.3 95% C.I.) 

(74) 17.1 % 
(13.5 - 21.5 95% C.I.) 

(44) 13.1 % 
(10.0 - 16.6 95% C.I.) 

Prevalence of severe malnutrition  

(<-3 z-score and/or oedema)  

(20) 2.6 % 
(1.7 - 4.0 95% C.I.) 

(11) 2.5 % 
(1.4 – 4.7 95% C.I.) 

(11) 2.7 % 
(1.5 – 4.8 95% C.I.) 

The prevalence of oedema is 0.0 % 
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 Weighted prevalence of global acute malnutrition based on weight for-height z-scores (and/or 
oedema) is 18.0% (16.0 - 20.7 95% C.I.).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.  

TABLE 4: PREVALENCE OF ACUTE MALNUTRITION BY AGE BASED ON WEIGHT-FOR-
HEIGHT Z-SCORES AND/OR OEDEMA (WHO, 2006) 

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
. 

% 

6-17 156 10 6.4 21 13.5 125 80.1 0 0.0 

18-29 146 5 3.4 19 13.0 122 83.6 0 0.0 

30-41 156 4 2.6 26 16.7 126 80.8 0 0.0 

42-53 143 2 1.4 25 17.5 116 81.1 0 0.0 

54-59 49 1 2.0 6 12.2 42 85.7 0 0.0 

Total 650 22 3.4 97 14.9 531 81.7 0 0.0 

Low land Severe wasting 

(<-3 z-score) 

Moderate wasting 

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

Normal 

(> = -2 z score) 

Oedema 

6-17 159 5 3.1 30 18.9 124 78.0 0 0.0 

 

18-29 196 7 3.6 28 14.3 161 82.1 0  

0.0 

30-41 197 5 2.5 24 12.2 168 85.3 0  

0.0 

42-53 154 2 1.3 26 16.9 126 81.8 0  

0.0 

54-59 61 1 1.6 10 16.4 50 82.0 0  

0.0 

Total 767 20 2.6 118 15.4 629 82.0 0  

0.0 

NCHS Reference3: Table 5 states that the overall prevalence of wasting (GAM, <-2 Z score) of the 

highland and the lowland were found to be 16.7 % and 15.6 % respectively (Table 5, NCHS 1977). 

The overall prevalence of Severe Acute Malnutrition (SAM) in both boys and girls was found to be 

1.2% in the highland and 0.9 % in the lowland. The prevalence of moderate malnutrition (wasting) 

among boys in the highland was determined to be (18.2%), higher malnourished than the lowland 

(167%).  

According to WHO, a 10 - 14% prevalence of wasting (<-2 SD) indicates a serious public health 

significance and >= 15% shows a critical situation.  Accordingly, the prevalence of wasting in the 

Hodeida governorate both highland and lowland at above 15% hence, the situation of children is a 

critical public health concern. Comparing with the age groups 6-17 months (< -2 SD), more children 

were found wasted (6.4 %) in the highland than the lowland 3.1 % (Table 4). Out of 1432 

anthropometric children in both the highland and the lowland, none of children suffered from oedema, 

representing 0 % in all age groups.  

                                                

3 NCHS, National center for health statistics, 1977 
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TABLE 5: PREVALENCE OF ACUTE MALNUTRITION BASED ON WEIGHT-FOR-HEIGHT Z-
SCORES (AND/OR OEDEMA) AND BY SEX (NCHS, 1977) 

High land (NCHS, 1977  reference) GAM  
All 

n = 653 

Boys 

n = 357 

Girls 

n = 296 

Prevalence of global malnutrition  

(<-2 z-score and/or oedema) 

(109) 16.7 % 

(13.2 - 20.9 95% 
C.I.) 

(70) 19.6 % 

(14.9 - 25.3 95% 
C.I.) 

(39) 13.2 % 

(9.3 - 18.4 95% C.I.) 

Prevalence of moderate malnutrition  

(<-2 z-score and >=-3 z-score, no oedema)  

(101) 15.5 % 

(12.0 - 19.7 95% 
C.I.) 

(65) 18.2 % 

(13.6 - 23.9 95% 
C.I.) 

(36) 12.2 % 

(8.5 - 17.1 95% C.I.) 

Prevalence of severe malnutrition  

(<-3 z-score and/or oedema)  

(8) 1.2 % 

(0.6 - 2.3 95% C.I.) 

(5) 1.4 % 

(0.6 - 3.2 95% 
C.I.) 

(3) 1.0 % 

(0.3 - 3.0 95% C.I.) 

Low land (NCHS, 1977  reference) GAM  All 

n = 767 

Boys 

n = 432 

Girls 

n = 335 

Prevalence of global malnutrition  

(<-2 z-score and/or oedema) 
(120) 15.6 % 

(13.1 - 18.5 95% 
C.I.) 

(76) 17.6 % 

(14.2 - 21.6 95% 
C.I.) 

(44) 13.1 % 

(9.9 - 17.3 95% C.I.) 

Prevalence of moderate malnutrition  

(<-2 z-score and >=-3 z-score, no oedema)  
(113) 14.7 % 

(12.4 - 17.4 95% 
C.I.) 

(72) 16.7 % 

(13.5 - 20.5 95% 
C.I.) 

(41) 12.2 % 

(9.2 - 16.1 95% C.I.) 

Prevalence of severe malnutrition  

(<-3 z-score and/or oedema)  
(7) 0.9 % 

(0.4 - 2.0 95% C.I.) 

(4) 0.9 % 

(0.3 - 3.0 95% 
C.I.) 

(3) 0.9 % 

(0.3 - 2.7 95% C.I.) 

The prevalence of oedema is 0.0 % 

TABLE 6:  DISTRIBUTION OF CHRONIC MALNUTRITION BASED ON HEIGHT FOR AGE, Z-
SCORES-(STUNTING CHILDREN UNDER FIVE, WHO, 2006)  

High land Prevalence stunting  All n = 642 Boys n = 350 Girls n = 292 

Prevalence of stunting 

(<-2 z-score) 

(427) 66.5 % 

(61.4 - 71.2 95% C.I.) 

(231) 66.0 % 

(60.3 - 71.2 95% C.I.) 

(196) 67.1 % 

(60.0 - 73.6 95% C.I.) 

Prevalence of moderate stunting 

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

(238) 37.1 % 

(32.8 - 41.6 95% C.I.) 

(123) 35.1 % 

(29.6 - 41.1 95% C.I.) 

(115) 39.4 % 

(33.3 - 45.8 95% C.I.) 

Prevalence of severe stunting 

(<-3 z-score)  

(189) 29.4 % 

(24.4 – 35.0 95% C.I.) 

(108) 30.9 % 

(24.6 - 37.9 95% C.I.) 

(81) 27.7 % 

(21.5 – 35.0 95% C.I.) 

Low land Prevalence Stunting  All n = 764 Boys n = 429 Girls = 335 

Prevalence of stunting 

(<-2 z-score) 
(411) 53.8 % 

(48.0 - 59.4 95% C.I.) 

(237) 55.2 % 

(48.7 - 61.6 95% C.I.) 

(174) 51.9 % 

(44.8 - 59.0 95% C.I.) 

Prevalence of moderate stunting 

(<-2 z-score and >=-3 z-score)  
(251) 32.9 % 

(29.0 - 37.0 95% C.I.) 

(152) 35.4 % 

(30.4 - 40.8 95% C.I.) 

(99) 29.6 % 

(24.6 - 35.0 95% C.I.) 

Prevalence of severe stunting 

(<-3 z-score)  
(160) 20.9 % 

(16.8 - 25.8 95% C.I.) 

(85) 19.8 % 

(14.9 - 25.9 95% C.I.) 

(75) 22.4 % 

(17.6 - 28.0 95% C.I.) 

Stunting is a height-for-age measurement that is a reflection of chronic under nutrition. This indicator 

measures the percent of children 6-59 months who are stunted, as defined by a height-for-age Z 

score < -2. Although different levels of severity of stunting can be measured, this indicator measures 

the prevalence of all stunting, i.e. both moderate and severe stunting combined since stunting is 

difficult to measure in the children of 0-6 months and most stunting occurs in the 9 - 23 month range 

(1,000 days). This indicator data will still be reported for all children under 5 to capture the impact of 

interventions over time and to align with Demographic and Health Surveys (DHS) data. The 
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numerator for this indicator is the total number of children 6-59 months in the sample with a height for 

age Z score < -2.   The denominator is the total number of children 6-59 months in the sample with 

height for age Z score data. 

Table 6 above shows that the prevalence of chronic malnutrition (stunting for children less than 5 

years of age) was determined to be 66.5% in the highland and 53.8 % in the lowland in both sexes.  

Boys were slightly (55.2%) more stunted than girls (51.9%) in the lowland. Girls are more stunted 

(67.1 %) in highland than girls in the lowland (51.9%) In addition, 37% of children under five were 

moderately stunted, and 29.4% were severely stunted among both sexes in the highland. The 

prevalence rate of moderate stunting was different in both boys and girls in both the lowland and the 

highland. More children 29.4 % in highland were found stunted than the lowland 20.9 % of Hodeida 

governorate.   

On the basis of above data and comparison, one can argue that some improvement in nutritional 

status (wasting 31.7 % 2011 and 18.3 % in 2014 Hodeida governorate) has occurred over the last 

decade, but the incidence of stunting remains stubbornly fixed at above 55%, posing a clear 

challenge to health and nutrition sectors. 

3.2 UNDERWEIGHT AMONG UNDER FIVE CHILDREN (LOW WEIGHT FOR AGE)  

 

Underweight is a weight-for-age measurement, reflecting an acute and/or chronic under-nutrition. This 

indicator measures the per cent of children 6-59 months old who are underweight, as defined by a 

weight for age Z score < -2. Although different levels of severity of underweight can be measured, this 

indicator measures the prevalence of all underweight, i.e. both moderate and severe underweight 

combined. The numerator for this indicator is the total number of children 6-59 months in the sample 

with a weight for age Z score < -2. The denominator is the total number of children 6-59 months in the 

sample with weight for age Z score data.  

Table 7 indicates that the prevalence of underweight e  xists at 54% for both boys and girls of 

highland whereas low land was 47.1%. When disaggregated, boys (55.9%) are found to be more 

underweight than the girls (51.7%) in the highland. 14.7%of all children are found to be severely 

underweight in the lowland and 16.7 were found severely malnourished in highl  ands.  

Thirty seven point three in the highland and 32.4% in the lowland, children are moderately 

underweight in both sexes.  

  

TABLE 7: PREVALENCE OF UNDERWEIGHT BASED ON HEIGHT-FOR-AGE Z-SCORES 
AND/OR OEDEMA (WHO, 2006) 

High land  (WHO standard 2006) 
underweight  

All 

n = 652 

Boys 

n = 357 

Girls 

n = 297 

Prevalence of underweight 

(<-2 z-score) 

(352) 54.0 % 

(47.5 - 60.3 95% 
C.I.) 

(199) 55.9 % 

(48.9 - 62.7 95% 
C.I.) 

(153) 51.7 % 

(43.5 - 59.8 95% 
C.I.) 

Prevalence of moderate underweight 

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

(243) 37.3 % 

(32.7 - 42.1 95% 
C.I.) 

(137) 38.5 % 

(33.2 - 44.1 95% 
C.I.) 

(106) 35.8 % 

(29.1 - 43.1 95% 
C.I.) 

Prevalence of severe underweight 

(<-3 z-score)  

(109) 16.7 % 

(13.0 - 21.2 95% 
C.I.) 

(62) 17.4 % 

(12.8 - 23.2 95% 
C.I.) 

(47) 15.9 % 

(10.7 - 22.9 95% 
C.I.) 

Low land (WHO standard 2006) All Boys Girls 
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Underweight  n = 769 n = 434 n = 335 

Prevalence of underweight 

(<-2 z-score) 
(362) 47.1 % 

(42.2 - 52.0 95% 
C.I.) 

(210) 48.4 % 

(43.1 - 53.7 95% 
C.I.) 

(152) 45.4 % 

(38.9 - 52.0 95% 
C.I.) 

Prevalence of moderate underweight 

(<-2 z-score and >=-3 z-score)  
(249) 32.4 % 

(28.6 - 36.4 95% 
C.I.) 

(145) 33.4 % 

(29.2 - 37.9 95% 
C.I.) 

(104) 31.0 % 

(25.5 - 37.1 95% 
C.I.) 

Prevalence of severe underweight 

(<-3 z-score)  
(113) 14.7 % 

(11.9 - 18.0 95% 
C.I.) 

(65) 15.0 % 

(11.5 - 19.3 95% 
C.I.) 

(48) 14.3 % 

(10.6 - 19.1 95% 
C.I.) 

 

1.3 CHILD MORBIDITY, MORTALITY, VITAMIN “A” AND MUAC RESULT 

 

Table 8 below illustrates that 52.9 % of children suffered from diarrhea within 2 weeks prior to the 

survey in the highland and 39.5 % in the lowland whereas 66.6 % of children in the highland and 54.1 

% in the low land had fever. In addition, 8% children in the highland and 5.9 % in the lowland were 

reported to have suffered from fever, skin rash and coughs accompanied by difficult breathing (Table 

8) Suspected measles. Children who received measles vaccine were 72.5% in the highland and 68.5 

% in the lowland of Hodeida governorate based on the information on immunizations card and 

mothers’ remembrance. While a 52.9 percent incidence of diarrhea is relatively high for developing 

countries, it is an important indicator of under nutrition. Moreover, diarrhea is a significant appetite 

inhibitor, enhancing the severity of under nutrition. The incidence of respiratory illness at the time of 

the year the survey was undertaken is not unusual, although coughs and/or colds also act as appetite 

suppressants. Table 8 indicates that 26.3% of children of the highland 34.3 % of the lowland had 

received vitamin supplementation. A vitamin A supplementation history was assessed for each child 

selected. The team showed a sample of a vitamin A capsule to each mother and asked if her child 

had received it during the past 6 months; More than 65% of children in both the lowland and the 

highland of Hodeida governorate had not received a vitamin A capsule during past 6 months. Vitamin 

In order to reduce vitamin A deficiency most effectively, children need to receive the capsule 

semiannually. Vitamin A supplementation reduces the risk of under-five mortality by about one-fourth 

among the millions of children deficient in this micronutrient. The children who received the third dose 

of polio and pentavalent vaccines were 52 % in the highland and 51% in the lowland.  

Table 8: Health Seeking Behavior 

Indicators  
High land Low land 

N % N % 

Morbidity, Immunization and Vitamin A supplementation 

Children who were suffer from diarrhea within 2 weeks prior to the survey 
date? (Highland N= 716, low land N= 902) 

379 52.9 356 39.5 

Children who were suffered from fever within 2 weeks prior to the survey date. 
(Highland N= 716, low land N= 902) 

477 66.6  488 54.1 

 Child suffered from (skin rash + fever + cough or throat infection or 
conjunctivitis) within one month prior to the survey date? Suspected. (Highland 
N= 654, low land N= 810) 

53 8.1  47 5.9  

Within the last 6 months, children who were given a vitamin A capsule. 
(Highland N= 654, low land N= 810) 

172 26.3  278 34.3 
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 Children who received the measles vaccine (injection in the left arm given at 
the age of 9 months or 18 months or in campaigns. By card and mother’s 
remembrances, Highland N= 610, low land N=  184) 

442 72.5  505 68.5 

 The children who received the third dose of polio and pentavalent vaccines By 
card and mother’s remembrances, Highland N= 125, low land N=  184) 

The third dose is usually given at the age of 3.5 months. The polio is given 
orally while pentavalent is injected in the child thigh 

65 52 94 51  

Did the child suffer from cough or breathing difficulty within 2 weeks prior to 
the survey date? (Highland N= 716, low land N= 902) 

379 52.9  448 49.7 

 

Children’s Mid-Upper Arm Circumference (MUAC)  

The Mid-Upper Arm Circumference (MUAC) is a useful tool at the community level for rapidly 

identifying children at a higher risk of mortality. The MUAC was taken for children who are from 6 to 

59 months old. l. The guidelines are as follows:  

Classification of the Nutritional Status using MUAC  

Adequate nutritional status   MUAC ≥ 13.5 cm 

Risk of malnutrition    MUAC 12.5 – 13.4 cm 

Moderate acute malnutrition   MUAC ≥ 11.5 - <12.5 cm and oedema 

Severe acute malnutrition   4MUAC <11.5 cm and or oedema 

Global acute malnutrition   < 12.5 cm and or oedema  

Table 9 shows that of 656 children aged 6 - 59 months, 60 children (9.1%) were severely 

malnourished in the highland, whereas 9.7 % in the low land. The Global Prevalence MUAC (WHO, 

2006) was found to be 9.1% with boys at 8.1% and girls 10.4% in the highland.  However, the MUAC 

of the children below one year of age is not appropriate and very controversial. Severely 

malnourished children in the lowland based on MUAC were found (2.4%) higher than highland (1.8%). 

Girls are more malnourished than boys based on MAUC in the both high and lowlands of Hodeida.   

TABLE 9: PREVALENCE OF ACUTE MALNUTRITION BASED ON MUAC CUT-OFFS (AND/OR 
OEDEMA) AND BY SEX 

High Land (MUAC) All: n = 654 Boys: n = 358 Girls: n = 296 

Prevalence of global malnutrition  

(< 125 mm and/or oedema) 

(59) 9.0 % 

(6.7 - 12.1 95% C.I.) 

(29) 8.1 % 

(5.6 - 11.6 95% C.I.) 

(30) 10.4 % 

(7.1 - 15.1 95% C.I.) 

Prevalence of moderate malnutrition  

(< 125 mm and >= 115 mm, no 
oedema)  

(47) 7.2 % 

(5.2 - 10.1 95% C.I.) 

(25) 7.0 % 

(4.6 - 10.6 95% C.I.) 

(22) 7.4 % 

(4.8 - 11.3 95% C.I.) 

Prevalence of severe malnutrition  

(< 115 mm and/or oedema)  

(12) 1.8 % 

(1.0 - 3.5 95% C.I.) 

(4) 1.1 % 

(0.4 - 2.9 95% C.I.) 

(8) 2.7 % 

(1.1 - 6.3 95% C.I.) 

Low Land (MUAC) All: n = 773 Boys: n = 436 Girls: n = 337 

Prevalence of global malnutrition  

(< 125 mm and/or oedema) 

(59)7.6 % 

(6.0 – 9.7 95% C.I.) 

(30) 6.9 % 

(4.7 - 9.9 95% C.I.) 

(29) 8.6 % 

(6.2 - 11.9 95% C.I.) 

                                                

4 WHO growth standard, weight for height, and MUAC cut-off 115 mm. is adapted to the current protocol.  
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Prevalence of moderate malnutrition  

(< 125 mm and >= 115 mm, no 
oedema)  

(48) 6.2% 

(4.8– 8.1 95% C.I.) 

(24) 5.5 % 

(3.7 - 8.1 95% C.I.) 

(24) 7.1 % 

(5.0 - 10.0 95% C.I.) 

Prevalence of severe malnutrition  

(< 115 mm and/or oedema)  

(11) 1.4 % 

(0.8 - 2.5 95% C.I.) 

(6) 1.4 % 

(0.5 - 3.4 95% C.I.) 

(5) 1.5 % 

(0.6 - 3.5 95% C.I.) 

TABLE 10: CRUDE DEATH RATE (CDR) AS DEATHS/10,000/DAY IN HODEIDA 

HIGHLAND  

CDR Highland   Low land  

Overall 0.10 (0.04-0.27) 0.18 (0.09-0.36) 

Male 0.05 (0.01-0.40) 0.17 (0.05-0.56) 

Female 0.15 (0.05-0.46) 0.20 (0.09-0.47) 

Age in Years    

0-4 0.00 (0.00-0.00) 0.30 (0.07-1.19) 

5-11 0.12 (0.02-0.93) 0.10 (0.01-0.75) 

12-17 0.00 (0.00-0.00) 0.00 (0.00-0.00) 

18-49 0.07 (0.01-0.53) 0.05 (0.01-0.39) 

50-64 0.35 (0.05-2.53) 0.00 (0.00-0.00) 

65-120 0.80 (0.11-5.50) 0.59 (0.08-4.40) 

 

Table 10 shows that the overall crude death rate in the highland and low land were found 0.10 (0.4-

0.27 95% CI) and 0.18 (0, 09-0.36 95%CI) respectively.  

Mortality rates were determined for children under 5 years old, and for the total population surveyed, 

including the above and less than 5 years old. 90 days was the recall period mentioned by 

enumerators during the interviews at household level 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. 

 

3.4 BREAST MILK AND FEEDING PRACTICE  

This indicator measured the percentage of children 0-5 months of age who were exclusively breastfed 

during the day preceding the survey. Exclusive breastfeeding means that the infant received breast 

milk (including milk expressed or from a wet nurse) and may have received ORS, vitamins, minerals 

and/or medicines, but did not receive any other food or liquid. The numerator for this indicator is the 

total number of children 0-5 months of age exclusively breastfed on the day and night preceding the 

survey. The denominator is the total number of children 0-5 months of age with exclusive 

breastfeeding data.  

TABLE 11: BREASTFEEDING, SOLID, SEMISOLID FOOD AND SLEEP HUNGER 

Indicators  
High land Low land 

N % N % 

Child currently registered or have been registered in a feeding program (OTP, 
SFP or another feeding program) within the last three months high land N= 
716, low land N= 902) 

61 8.5  153 16.9 

Child who were breastfed? (high land N= 716, low land N= 902) 697 97.3 878 97.3 

Still breastfed children (high land N= 697, low land N= 875) 242 34.7 383 39 
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Was the child given any thing by bottle yesterday during day and night (all 
ages, (high land N= 692, low land N= 871)-Yes. 

130 18.8  317 36.4 

Child breastfed yesterday during day and night (under 6 months, high land N= 
60, Low land N= 86) 

57 95 83 96.5 

Child ate any solid, semi-solid, or soft foods yesterday during the day or at 
night? (6-23 months age, high land N= 212, low land N= 289) 

183 86.3  208 71.9  

How many times did the child eat any solid, semi-solid, or soft foods yesterday during the day or at 
night? (6-23 months, high land N= 178, Low land N= 203) 

1 times 41 23 45 22.2 

2 times 71 39.9  67 33 

3 times 50 28.1 58 28.5 

4 times and above  16 9 33 16.3  

Over the past 30 days, the household used to reduce the size of child meals 
because of the scarcity of resources? ( 6 months and above, Highland N=652, 
low land N= 810) 

280 42.9 275 34 

Over the past 30 days, the household used to reduce the number of child 
meals because of the scarcity of resources (Highland N=652, low land N= 810) 

153 23.5  202 24.9 

Over the past 30 days, the child went to the bed in night hungry because of not 
enough food? (Highland N=652, low land N= 810) 

107 16.4  166 20.5 

 

Table11 indicates that of the number of mothers asked whether their children had ever been 

breastfed, 97.3% reported in the affirmative in both the highland and the lowland. However, when 

asked did your child receive breast milk the previous day (during day and night under 6 months), 95% 

above in both the highland and the lowland said yes (see Table 11). It is found that bottle feeding was 

higher (36.4%) in the lowland compare to the highland (18.8%). Of 212 children, 183 children (86.3 

%) of the highland and 208 children (71.9%) of 289 (6-23 months) in the lowland did receive solid, 

semi-solid food or any liquids during the day previous to the interview. Sixty one children of 716 

children (SFP 12, OTP-48 and other feeding program-1) in the highland and 153 (SFP-111, OTP-39 

and other feeding program-3) children of 902 were registered in the feeding program. In the both 

highland and low land, around 28 % children of aged 6-23 months ate at least 3 times any solid, semi-

solid and liquids  during the day and night yesterday, the previous day of interview. Similarly, 9% 

children in the highland and 16.3 % in the lowland ate solid, semi-solids or liquids at least 4 times. 

Table 11 shows that over the past 30 days, 16.4% children in the highland and 20.5% children in the 

lowland went to the bed without food (Sleep hungry, because of not enough food) at the household 

level.   

TABLE 12: BREASTFEEDING AND INTRODUCTION OF SOLID, SEMISOLID AND  
  OTHER LIQUIDS 

Continuous breast  

feeding at 1 year                  

   =  children 12-15 months of age who received breast milk during the past day/ 

    children 12- 15 months of age  

Hodeida highland = 95 % (39 children out of 41 children) 

Hodeida lowland  = 100 % ( 36 children out of 36 children) 

 

 

 

Introduction of solid, semi-solid or other liquids=  Infant 6-8 month of age who received solid, semi- 
      solid, or other liquids during previous day/ infants 6 -  
      8 months of age  

Hodeida highland = 65.2 % (15 children out of 23 children) 

Hodeida lowland  = 54.2 % ( 26 children out of 48 children) 

 

 



SMART NUTRITION SURVEY HODEIDA /YEMEN/SKRIMAL/ MOPHP-UNICEF/MARCH 2014 PAGE 19 

 

 

Table 12 shows, of 41 children of the age groups 12-15 months, 39 children received breast milk in 

the highland and 36 children out of 36 in the lowland. Therefore, based on IYCF indicators, 95 % of 1 

year old children in the high land and 100 % children in lowland were Continuous breast fed. Out of 

212 children, 183 children in the highland and 208 children (out of 289) in lowland of the age group 6-

23 months had received solid, semi-solid food or other liquids prior to the interview. Out of 23 children 

of ages 6-8 months, only 15 children (65.2 %) in the highland and out of 48 children 26 children 

(54.2%) in the lowland had received solid, semisolid food or other liquids during the previous day (24-

hour food recall).  

3.5 CHILD’S FOOD DIVERSIFICATION, MINIMUM ACCEPTABLE DIET (MAD) 

 

The Minimum Acceptable Diet (MAD) indicator measures the proportion of children 6-23 months of 

age who receive a minimum acceptable diet apart from breast milk. The "minimum acceptable diet" 

indicator measures both the minimum feeding frequency and minimum dietary diversity, as 

appropriate for various age groups. If a child meets the minimum feeding frequency and minimum 

dietary diversity for his/her age group and breastfeeding status, then s/he is considered to receive a 

minimum acceptable diet. 

Minimum dietary diversity for breastfed children 6-23 months of age is defined as four or more of the 

following food groups (refer to the WHO/IYCF operational guidance document).  

However, the data are analyzed based on the food groups from the questionnaire designed for the 

survey and collected from the field. For the data analysis, the food groups information collected were 

a lot and therefore divided in to the following food groups;  

Group 1:  Wheat, bread, rice, pasta, and biscuits 

Group 2:  Potatoes or other roots and tubers 

Group 3: Beans, peas, lentils, and nuts 

Group 4: Milk or milk products 

Group 5: Meat, liver, kidney, chicken, and fish 

Group 6: Eggs 

Group 7: Yellow or orange colored fruits and vegetables such as pumpkins, carrots, plums and 

apricots; green vegetables,  

Group 8: Other vegetables and fruits 

Table 13 A: 24 hour food recall and receiving minimum acceptable diet (MAD) 

Minimum Dietary Diversity = 

Children 6 -23 months of age who received foods from >= 
4 food groups during the previous day/ children 6- 23 
months of age 

Highland % Lowland % 

6 - 23 months of age  

6 - 11 months of age 

12 -17 months of age 

18 - 23 months of age 

41 

28 

41 

53 

53 

29 

41 

66 
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Appropriate feeding of children 6-23 months of age is multidimensional. The minimum acceptable diet 

indicator combines standards of dietary diversity (a proxy for nutrient density) and feeding frequency 

(a proxy for energy density) by breastfeeding status. It thereby provides a useful way to track progress 

of simultaneously improving the key quality and quantity dimensions of children‘s diets. Table13 B 

shows that of 511 children of both lowland and highland of age 6-23 months, 502 children participated 

in 24 hour food recall method. Overall, 41% of children in the highland and 53 % children in the 

lowland  received at least >= 4 types of food during 24 hours; 29 % of children in the lowland and 28 

% in the highland of 6–11 months of age consumed >=4 groups of food. Similarly, 18-23 months age 

group children, 53% in the highland and 66 % in the lowland received 4 or more food groups (table 13 

A).   

 

TABLE13B: 24-HOUR FOOD RECALL METHOD, PREVALENCE OF CHILDREN 6-23 
MONTHS RECEIVING A MINIMUM ACCEPTABLE DIET 

     Food Groups 
  Tot
al   

Age Groups 

In months 

Hodeida  

 

High land 

N
o
 a

n
y
 f

o
o
d

 g
ro

u
p

s
  

A
t 

le
a
s
t 

1
G

 o
f 

fo
o
d

  

A
t 

le
a
s
t 

2
G

 o
f 

fo
o
d
 

A
t 

le
a
s
t 

3
G

 o
f 

fo
o
d
 

A
t 

le
a
s
t 

4
G

 o
 f

o
o
d
 

A
t 

le
a
s
t 

5
G

 o
f 

fo
o
d
 

A
t 

le
a
s
t 

6
G

 o
f 

fo
o
d
 

A
t 

le
a
s
t 

7
G

 o
f 

fo
o
d
 

A
t 

le
a
s
t 

8
G

 o
f 

fo
o
d
 

T
o

ta
l 
c
h
ild

re
n

 i
n

 d
if
fe

re
d

 a
g
e

 g
ro

u
p

s
 

>=4 
Groups 
of food 

 from 4 
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Percen
tages 
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n who 
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>=4 
groups 
of food 

 

  

  

6-8 months 2 5 9 1 1 3 1 0 2 24 5 21% 

9-11 months 3 10 14 6 6 4 5 1 2 51 16 31% 

12-15 
months 

1 2 7 12 4 5 4 2 2 39 
15 38 % 

16-17 
months 

0 2 3 9 5 3 4 1 3 30 
13 43 % 

18-23 
months 

2 5 8 16 18 10 6 5 3 73 
39 53% 

Total  8  24 41 44 34 25 20 9 12 217 88 41 % 

Percentage  
3.7  

11.
1  

18.
9 

20.3 15.7 11.5 9.2 4.1 5.5  
  

Low land              

6-8 months 5 9 14 6 6 2 1 1 3 47 10 21 % 

9-11 months 2 8 4 14 8 5 4 2 5 52 19 37 % 

12-15 
months 

1 0 4 1 12 8 5 4 0 35 
29 83 % 

16-17 
months 

0 2 5 11 14 5 3 3 3 46 
25 54 % 

18-23 
months 

0 2 14 12 18 20 23 8 8 105 
69 66 % 

Total  8 21 41 44 58 40 36 18 19 285 152 53 %  

Percentage  2.8 7.4 14. 15.4 20.3 14 12.6 6.3 6.8    
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4 

4 MOTHERS’ STATUS, MUAC AND HOUSEHOLD INFORAMTION 

 

Nine hundred ninety nine mothers in Hodeida governorate (The Highland – 438 and the Lowland-561 

mothers) were available for the interview. Figure 2 depicts that below 4 % mothers were from the age 

groups 17-19 years in the highland and lowland. Between 28 – 30 % of mothers represented from the 

age groups 25-29 years, below 10% mothers were represented from the age groups; 36-39 years, 40 

-45 years and > 45 years of age were 3%.  

Figure 2: Mother’s age in Hodeida governorate Table 14:  Mother’s education, 

behaviors and pregnancies    

 

 

 

 

 

 

 

 

 

 

 

Table 14 shows mothers pregnancies, school’s education, behavior’s and their health 

status. 

Indicators  
High land Low land 

N % N % 

Mothers attended school or educational institutions (high land N= 438, low 
land N= 561) 

76 17.4 154 27.5 

Average number of years that mothers completed in the education 6 - 8 - 

The percentage mothers  who  completed 6 years and above schools 
education (high land N= 438, low land N= 561) 

46 11 83 14  

 Mothers who  read and write (high land N= 392, low land N= 476) 8 2 29 6  

Mothers who can read but not write  (high land N= 392, low land N= 476) 24 6.1  77 16 

Mothers who cannot read and write  (high land N= 392, low land N= 476) 360 91.8 370 77.7  

 The average number of cigarettes mothers smokes per day. N= 438 - - - - 

 The average number of SHAMMA (Times/day)  used by mothers  7  - 3 - 

Chewing QAT 7 days per week (High land N= 438, low land N= 561) 156 35.7  108 19.3 

Chewing QAT 2 Days per week , (High land N= 438, low land N= 561) 36 16.4  41 7.3  

Percentage of mother married , (High land N= 438, low land N= 561) 423 96.6 550 98  

Percentage of divorced mothers (High land N= 438, low land N= 561) 5 1.1 2 0.4 

3.40%

19.30%

30.20%

25.20%

9.80% 8.90%

3.20%2.50%

18.70%

28.10% 29.00%

9%
10.00%

3%

17-19 20-24 25-29 30-35 36-39 40-45  >45

Mothers Age in Groups- Low land and High land 

Mothers Age groups
in years Lowland

Mothers Age groups
in years Highland
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Average Number of pregnancies? The current pregnancy is not counted. 9.5 - 9.5 - 

Average live births out of above pregnancies 8  - 8.5 - 

Average survival rate out of the above live births  6 - 8.5 - 

Is the mother currently lactating (High land N= 438, low land N= 561) 256 58.4 371 66.1 

Is the mother currently pregnant (High land N= 438, low land N= 561) 96 21.9 126 22.5 

 

Table 14 illustrates that 17.4 % of mothers in the highland and 27.5% in the lowland attended school 

or and educational institution.  Only 11 % of mothers in the highland and 14 % mothers in the lowland 

completed 6 years school education and then dropped out. Above 90% of mothers in the highland 

and above 75 % mothers in the lowland neither can read nor can write. None of mothers were found 

smoking cigarettes in the highland and lowland of Hodeida governorates. Mothers who were chewing 

QAT every day (7 days a week) were found 35.7 % in the highland and 19.3 % in the lowland. 

 

 

 

 

 

 

 

 

 

Figure 3: Mothers Nutritional status based on MUAC 

 

 
 

      

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       Figure 4: Mothers marriage age and Nutritional status 
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Mothhers nutritional status based on MUAC measurment 
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Table 14 shows that 58.4% of mothers (256 out of 438) in the highland and 66.1 % mothers in the 

lowland were lactating mothers whereas 96 mothers (21.9%) in the highland and 125 mothers 

(22.5%) in the lowland were found pregnant mothers. Eighty six mothers in the highland and 64 

mothers in the lowland were found non-pregnant and non-lactating women. Average survival rate of 

infant newborn baby (of 8 live births) was 6 in the highland and 8.5 (of 8.5 live births) in the lowland 

(table 14). Average number of pregnancies in the both lowland and highland were found 9.5 where 

the current pregnancies were not included.      

The total number of mothers (992) who were available for MUAC (Mid Upper Arm circumference) in 

the lowland was 436 and highland was 556.  Figure 3 shows, among all household mothers, 14% in 

the highland and 17.4% in the lowland were less than 21.5 cm. MUAC and therefore classified as 

severely malnourished, 12.2% in the highland and 11% in the lowland were moderately malnourished 

(MUAC 21.5 cm. - < 22.5 cm.). Seventy three point nine percent of mothers (322 of 436) in the 

highland and 71.6% in the lowland mothers (398 of 556) were found normal (MUAC >= 22.5 cm.).  In 

addition, for an emergency situation, MUAC < 22 cm is used as an indicator for severe risk of 

malnutrition. In this study mothers who were below < 21.5 cm are categorized as at severe risk of 

malnutrition. Assessments were taken with the MUAC to measure mid upper arm circumference of the 

left arm and recorded in cm. Figure 4 shows that the mothers who were married in the age groups 

10-15 years and 16-20 years in the both highland and lowland were more malnourished (highland-103 

and Lowland-141 malnourished mothers) than the age groups 21-25 years and 26-30 years 

(Highland-11 and Lowland-17). Only one mother was found moderately malnourished (MUAC 21.5 

cm. - < 22.5 cm) who were got married in the age groups 26-30 years in the both lowland and 

highland in Hodeida governorate.  

Table 15:  Mother’s Hand washing practices with water and soap and breast-milk 

Indicators (Hand washing and breasfeeding) 
High land Low land 

N % N % 

After using the toilet (Highland N= 438, lowland N= 561 )-wash hand  205 28.6 280 49.9 

Before eating (Highland N= 438, lowland N= 561 )-Wash hand 192  26.8 273 48.7 

After eating. (Highland N= 438, lowland N= 561 )-Wash hand 304 42.5 400 71.3 

Before cooking(Highland N= 438, lowland N= 555 )-Wash hand 192 26.8 234 42.2 

Before feeding the child. (Highland N= 438, lowland N= 553)-Wash hand 51 7.1 86 15.6 

After disposing of child’s waste. (Highland N= 438, lowland N= 555 )wash 
hand 

113 15.8 197 35.5 

After cleaning the livestock or poultry areas. (Highland N= 438, lowland N= 
547 )-Wash hand 

92 12.8  105 19.2 

 Child start suckling within 24 hours after birth, Sometimes the child is not put 
on the breast but given expressed breast milk (Highland N= 270, lowland N 
=363 ) 

218 80.7 291 80.2 

The average no of  hours the child waited before he was breastfed after 
delivery  

6  - 8 - 

The average no of days the child waited before he was breastfed after delivery  3  - 5 - 

 Baby given  pre-lacteal before breast-milk after delivery (Highland N= 

270, lowland N= 361 ) 
111 41.1 199 55.1  

Powdered milk  (Highland N= 111, lowland N= 199 ) 9 8.1 23 11.6 

Any other milk (including cattle milk) Highland N= 111, lowland N= 199 ) 37 33.3 39 19.6 

Water sweetened with sugar or glucose (Highland N= 111, lowland N= 199 ) 55 50.45 129 64.8 

Honey 2 1.81 3 1.5 

Butter or ghee 2 1.81 5 2.5 

Others 6 5.41 - - 
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Before feeding the child, only 7.1% of mothers in the highland and 15.6% mothers in the lowland 

washed their hand. After defecation, only 28.6% of mothers in the high land and 49.9% in the lowland 

washed their hand. Similarly, before eating, only 26.8% in the highland and 48.7% mothers in the 

lowland washed their hand. Mothers reported that most of infants start suckling breast-milk within 24 

hours after birth, table 15 shows that more than 80% of children in the both regions of Hodeida started 

suckling within 24 hours after birth. The average number of hours the child waited before he was 

breastfed after delivery was found 6 hours in the highland and 8 hours in the lowland. Similarly, the 

average number of days the child waited before he was breastfed after delivery was 3 days in the 

highland and 5 days in the lowland. Percentage indicates that early initiation of breast feeding was 

poor at both communities. 

41.1% children (111 of 270) in the highland and 55.1% (199 of 361) in the lowland were pre-lacteal 

before breast milk after delivery. The foods given to the baby as pre-lacteal before breast-milk are 

found such as; powdered milk, other milk cattle, water sweetened, honey and butter. Among these 

baby food, water sweetened with sugar or glucose are found higher percentage (64.8%) in the 

lowland than highland (50.5%). Only 8.1% children in the highland and 11.6% in the lowland were 

given powder milk as a pre-lacteal food before breast-milk after delivery. 

4.1 HOUSEHOLD FAMILY SIZE AND INCOME SOURCES 

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

     
 

    

          

   Figure 5: Household’s Family member size 

Figure 5 depicts that around 26% of the households had 5-6 members in the both region of Hodeida 

governorate (highland and lowland). There were 9.3% of households in the highland and 5.6% in the 

lowland had 1-2 members, while 9.5% of the households in the highland and 11.4% in the lowland 

has more than 10 family members. The total households responded were 612 in the highland and 730 

households in the lowland resulting total households 1342 in Hodeida governorate.   

Table 16:  Household income sources     

9.3 %

21.9 %

26.8 %

21.7 %

10.8 % 9.5 %

5.6 %

20.9 %

26.6 %

22.8 %

12.7 %
11.4 %

1-2 members 3-4 members 5-6 members 7-8 members 9- 10 members > 10 members

Household's Family memeber size

Highland Lowland
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Indicators (income sources)  
High land Low land 

N % N % 

Non-qat agricultural products ( N Highland= 612,  N lowland = 730 )  36 5.9 57 7.8 

Livestock and livestock products (N Highland= 612,  N lowland =730 ) 33 5.4 33 4.5 

 Fishery ( N Highland= 612, N lowland = 730) 0 0 17 2.3 

Trading ( N Highland= 612, N lowland = 730) 11 1.8  21 2.9 

Temporary work (Casual work) ( N Highland= 612, N lowland = 730) 170 27.8  271 37.1 

 Monthly salary ( N Highland= 612, N lowland = 730 91 14.9 53 7.3 

 Remittance (from emigrants) ( N Highland= 612, N lowland = 730) 91 14.9  102 14 

Craftsmanship (N Highland= 612, N lowland = 730) 77 12.6 75 10.5 

Farming/sale/transport of qat N Highland= 612, N lowland = 730) 47 7.7 44 6 

Donation (from friends and relatives) N Highland= 612, N lowland = 730) 39 6.4 20 2.5 

Social insurance N Highland= 612, N lowland = 730) 9 1.5 4 0.6 

Other: specify - N Highland= 612, N lowland = 730) 8 1.3 33 4.5 

Table16 indicates that the major sources of income were temporary work, monthly salary and 

remittance. Remittance was the main sources of income of Hodeida governorate (14 % in the both 

region lowland and highland). Higher percentage of the household survives with temporary work 

(casual work); highland 27.8 % of the household and 37.1% in the lowland depended up on casual 

work as an income source. Only 2.3% of the households in the lowland reported fishery are the 

source of their income while no any household in the highland reported fishery as a source of income.  

4.2 HOUSEHOLD WATER AND SANITATION  

Table 17:  Sources of drinking water, treatment and storage  

Indicators (WASH) 
High land Low land 

N % N % 

  Treated water before drinking (Highland N= 599, lowland N = 693 )  44 7.3  12 1.7 

 Water container cleaned (no algae seen)(N Highland= 612, N lowland = 730 ) 224 36.6  428 58.6 

 The main source of drinking water at the home 

Piped water connected to home (Highland N= 612, lowland N = 730) 34 5.6  214 29.3 

 Piped water connected to yard. (Highland N= 612, lowland N = 730) 16 2.6 150 20.6 

Open, unprotected well. (Highland N= 612, lowland N = 730) 163 26.6  95 13 

 Open, protected well. Highland N= 612, lowland N = 730) 139 22.7 168 23 

 Covered rainwater collection tank. Highland N= 612, lowland N = 730) 70 11.4 16 2.2 

Open rainwater collection tank. Highland N= 612, lowland N = 730) 19 3.1 0 0 

Water delivery truck. Highland N= 612, lowland N = 730) 41 6.7 46 6.3 

 Bottled water (Hadda, Shamlan, Kawthar, etc.) (Highland N= 612, lowland N 
= 730) 

15 2.5 41 5.6 

Unprotected surface water (valley, running spring, etc.) (Highland N= 612, 
lowland N = 730)  

115 18.8 0 0 

 - Protected spring water. (Highland N= 612, lowland N = 730) 0 0 0 0 

The main methods used to treat drinking water  

Boil water before drinking. (Highland N = 44, lowland N=8) 8 18.2 3 37.5 

Use chlorine substance. (Highland N = 44, lowland N=8) 0 0 0 0 
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Filter through clean cloth. (Highland N = 44, lowland N=8) 10 22.7 2 25 

Use ceramic or sand filter or similar filter method. (Highland N = 44, lowland 
N=8) 

23 52.3 0 0 

Let water settle before drinking. (Highland N = 44, lowland N=8) 3 6.8 0 0 

Use of alum crystal to disinfect. 0 0 0 0 

Other. (Highland N = 44, lowland N=8) 0 0 3 37.5 

 

Table 17 shows that only 7.3 % household (44 of 599 HH) in the highland and 1.7% HH (12 of 693) in 

the lowland treated water before drinking at the household level. Boiling water and filter through clean 

clothes are found the main methods used to treat before drinking. None of the any household were 

found using chlorine to treat water before drinking in Hodeida governorate. The main sources of 

drinking water found in Hodeida governorate were open protected and unprotected well, piped water 

connected to home and unprotected surface water. Bottled water was used as drinking water by 2.5 

% of household in the highland and 5.6% in the lowland of Hodeida Governorate.  

Open protected well, around 23 % of both households of the lowland and the highland were found 

drinking water as a main source.  

Table 18:  Defecation existence of facilities, practice and garbage disposal  

Indicators (WASH) 
High land Low land 

N % N % 

 What is used for defecation, existence of facilities and practices? 

Toilet – equipped with flush mechanism to wash water down. ( N Highland= 
612, N lowland =730) 

215 35.2 232 31.7 

Toilet – uncovered pit. ( N Highland= 612, N lowland = 730) 71 11.6  159 21.8 

Toilet – simple dry covered pit. ( N Highland= 612, N lowland = 730) 63 10.3 133 18.2 

Outdoors in the open air (in fields, for example). ( N Highland= 612, N lowland 
= 730) 

260 42.5 191 26.1 

Other: specify - ( N Highland= 612, N lowland = 730) 3 0.4 15 2.12 

The main ways to dispose garbage 

Public collection (N Highland= 612, N lowland =730) 5 0.8 58 7.9 

Designated place ( N Highland= 612, N lowland = 730) 19 3.1 43 5.9 

Thrown in open ( N Highland= 612, N lowland =730) 560 91.5 585 80.1 

Burning ( N Highland= 612, N lowland = 730) 28 4.6 44 6 

 

Table 19:  Seeking for health care services  

Indicators (Health services) 
High land Low land 

N % N % 

Where do you obtain health care if someone in the household gets sick? 

No medical help is sought. (N Highland= 612, N lowland =730) 14 2.3 11 1.5 

Personal medicines. (N Highland= 612, N lowland = 730) 12 2 7 1.0 

Traditional healer. (N Highland= 612, N lowland = 730) 4 0.7 0 0 

Shaykh. (N Highland= 612, N lowland = 730) 2 0.4 1 0.1 

Pharmacy. (N Highland= 612, N lowland = 730) 19 3 15 2.1 

Private clinic. (N Highland= 612, N lowland = 730) 317 51.8 368 50.4 
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Public health facility. (N Highland= 612, N lowland = 730) 244 39.8 328 44.9 

Why don’t you seek health services at a health facility or clinic when someone gets sick? 

High cost. N Highland= 44, N lowland = 30) 26 59.1  21 70 

Facility is distant and transportation is not available. N Highland= 44, N 
lowland = 30) 

18 40.9 6 20 

Not enough time. N Highland= 44, N lowland = 30) 0 0 3 10 

We do not have confidence in the nearby services. N Highland= 44, N lowland 
= 30) 

0 0 0 0 

Other: specify - 0 0 0 0 

Table 18 shows that, forty two point five percentages of the households in the highland and 26.1% in 

the lowland were found defecating in the open field. Only 35.2% households in the highland and 

31.7% in the lowland used to defecate in the toilet which was equipped with flush mechanism to wash 

water down.  Only 4.6% households in the highland and 6% in the lowland burnt their household 

garbage while 91.5% in the highland and 80.1% in the lowland disposed garbage in the open place. If 

someone gets sick in the household, 51.8% households in the highland and 50.4% in the lowland 

used private clinic for health care service while 39.8% in the highland and 44.9% in the lowland used 

public health facility (Primary health care centers) Table 19. Around 2% of the households in the both 

regions did not seek for medical help when someone in the household gets sick. Among those 

households who did not seek for medical help, high cost and facilities far from the villages were the 

main reasons.    

Table 20:  Dwelling type and cooking fuel  

Indicators (WASH) 
High land Low land 

N % N % 

What is the type of dwelling? 

House (N Highland= 612, N lowland = 730) 541 88.4 493 67.5 

Apartment (N Highland= 612, N lowland = 730) 4 0.7 33 4.5 

House made by tin sheet (N Highland= 612, N lowland = 730) 67 10.9 200 27.4 

Hut (N Highland= 612, N lowland = 730) 0 0 2 0.28 

Tent (N Highland= 612, N lowland = 730) 0 0 1 0.2 

Others: ……………….… 0 0 1 0.2 

What is the type of ownership to this dwelling? 

Owned (N Highland= 612, N lowland = 730) 587 95.9 700 96 

Rented (N Highland= 612, N lowland = 730) 9 1.5 21 2.8 

Shared (N Highland= 612, N lowland = 730) 13 2.1 5 0.7 

Others: ……………….… 3 0.5  4 0.5 

What is the main source of fuel for cooking in the house 

Gasoline (LPG) (N Highland= 612, N lowland = 730) 183 29.9 194 26.5 

Kerosene (N Highland= 612, N lowland = 730) 16 2.6 137 18.7 

Charcoal (N Highland= 612, N lowland = 730) 2 0.3 6 0.8 

Wood (N Highland= 612, N lowland = 730) 407 66.5 363 49.7 

Cow dung (N Highland= 612, N lowland = 730) 1 0.2 18 2.5 

Agriculture crop residue (N Highland= 612, N lowland = 730) 3 0.5 8 1.2 

Others: ……………….… 0 0 4 0.6 

 

4.3 HOUSEHOLD FOOD SECURITY  
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Table 21:  Food security situation  

Indicators Food security  
High land Low land 

N % N % 

Over the past 30 days, HH member used to reduce the size of meals because 
of the scarcity of resources?  (N Highland= 612, N lowland = 730) 

298 48.7 289 39.6 

Over the past 30 days, HH member used to reduce the number of meals 
because of the scarcity of resources? (N Highland= 612, N lowland = 730) 

183 29.9 193 26.4  

Over the past 30 days, HH member went to the bed in night hungry because 
of not enough food? (N Highland= 612, N lowland =730) 

146 23.9 165 22.6  

Over the past 30 days, HH borrowed food, borrow money to purchase food or 
purchase food in credit or mortgage only if the reason that HH has not 
money? (N Highland= 612, N lowland =730) 

485 79.3 497 68.0 

Over the past 30 days, HH reduced the expenditure on education or health to 
save money to purchase food? (N Highland= 612, N lowland = 730) 

189 30.9  163 22.3 

Table 20 states that 96% of the households in the both region had their owned house while 1.5% in 

the highland and 2.8% in the lowland has rented house and below 2% in the both regions had shared 

house. Sixty six point five percentages in the highland and 49.7% in the lowland used wood as a main 

source of fuel for cooking in the house while 29.9% household in the highland and 26.5% in the 

lowland used gasoline (LPG gas) as a source of fuel for cooking in the house. Only 2.6% household 

in the highland and 18.7% in the lowland used kerosene for cooking in the house. 

Over the past 30 days, 48.7% household’s member in the highland and 39.6% in the lowland reduced 

the size of meals because of the scarcity of food resources at the household level. Similarly, over the 

past 30 days, 23.9% household’s members in the highland and 22.6% in the lowland went to the bed 

without eating (Sleep-hunger) because of not enough food in the house. Over the past 30 days, 

30.9% households in the highland and 22.3% in the lowland had reduced the expenditure on 

education and health to save money to purchase food.  

         

 
 

       

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

         

 Figure 6: Salt and the Households 
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The iodine content of salt used in the households of Yemen was evaluated by testing the content of 

potassium iodate or potassium iodide. A drop of each of two indicator solutions (test kits provided by 

UNICEF/MOHP) was applied to one spoonful of salt, fattened on a dish. The color that immediately 

developed from the reaction was interpreted with the colored scale on the back of the packet of test 

solution. It is estimated that 54 countries defined by WHO are affected by Iodine deficiencies and 

nearly two billions individuals worldwide are iodine deficient. Maternal iodine deficiency in women 

increases the risk of stills birth and miscarriages (Dillion and Milliez, 2000). It has also detrimental 

effect on fetal brain development (Hetzel et al, 1987). Iodine deficiency affects thyroid function of the 

mother and neonate fetal growth (Delang, 2001) and the mental development of the child. Salt 

iodization has been adopted as the main strategy to eliminate Iodine Deficiency Disorder (IDD) as a 

public health problem, and universal salt iodization has been as a global target. The main indicator of 

iodized salt consumption is the proportion of household consuming adequately iodized salts 15 parts 

per million or more. In order to achieve the goal of universal salt iodization, which is considered 

achieved when 90 % or more of households consume iodized salt. The level of Iodine was tested in 

each household during the survey by means of iodine test kit. One thousand three hundred thirty two 

household’s (1342 of 1348, highland-612, lowland-720 HH) salt were tested using test kit solution. 

Average 1% household’s salt was not examined because salts were not available at the time of 

interview and other reasons. Figure 6 states those 91.8% households in the highland and 83.9% in 

the lowland of Hodeida had 0 PPM (parts per million) not Iodine in the salt available in the household 

level. Iodine >= 15 PPM, only 2.3% of the household in the highland and 4.3% in the lowland had 

Iodine in the salts.  

5. DISCUSSION 

WASTING, STUNTING, AND UNDERWEIGHT  

 

Stunted, wasted, and underweight children under five years of age are the three major nutritional 

indicators. Stunting is an indicator of linear growth retardation, most often due to prolonged exposure 

to an inadequate diet and poor health. Reducing the prevalence of stunting among children, 

particularly 0-23 months, is important because linear growth deficits accrued early in life are 

associated with cognitive impairments, poor educational performance, and decreased work 

productivity among adults.   Better nutrition leads to increased cognitive and physical abilities, thus 

improving individual productivity in general, including improved agricultural productivity. Inadequate 

nutrition, as measured by underweight status, has been associated with a substantially increased risk 

of childhood mortality worldwide (WHO, 2004). Malnutrition is directly or indirectly responsible for 

about one-third of deaths among children less than five years of age. More than two thirds of these 

deaths, often associated with inappropriate feeding practices, occur during the first year of life 

(UNICEF, 2007). Low height-for-age is a phenomenon of early childhood and directly results from a 

poor diet and from infection which interact to cause growth failure in children; physiological damage, 

especially of the immune system and specific clinical conditions like anemia, lead to impaired 

development and death (ACC, SCN, 2000).  
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The prevalence rate of stunting5 low height for age in both boys and girls was above 55% in Hodeida 

governorate in both highland and lowland with boys (65.8%) slightly less stunted than girls (66.9%) in 

the highland. The 2011 Hodeida nutrition survey (UNICEF/MOPHP) showed 54.5% and the 2013 

Dhamar governorate report showed 62.8% in the eastern region. Comparison of the two reports 

indicates a steady trend of above 55% prevalence rate in this country even in the different 

governorates. The 2013 SMART survey, this report shows that the prevalence of severe stunting < -3 

Z score was 29.3% in the highland and 21.3% in the lowland, and moderate stunting among boys and 

girls was above 33% in the lowland and 37% in the highland. Most of the children in this study were 

found to suffer from fever (66.6% in the highland), coughs, and breathing difficulties (52.9% in the 

highland and 49.7% in the lowland), which could be associated with stunting. In addition, most 

stunting occurred at 0-23 months of age because of poor diet and infection. This report also showed 

that among infants 6-8 months of age only 54.2% in the lowland were getting solid or semisolid food 

and other liquids introduced. This may also be a leading cause of stunting among children. Exclusive 

breast feeding who received breast milk on the day prior to the survey which suggests that shortened 

breast feeding was also a problem in Hodeida governorate and interlinked with stunting among 

children.  Forty one percent (41%) of children in the highland and 53% in the lowland received >= 4 

types of food groups with the remainder missing the calories, protein, minerals, and vitamins 

necessary for a child’s normal growth and development. This reports also showed 26.2% mothers in 

the highland and 28.4% in the lowland  were undernourished MUAC< 22.5 cm which could be leaded 

to low birth weight child and hence leading to stunting .Eliminating malnutrition would reduce child 

mortality by more than 50% and the burden of disease in developing countries by about 20% (Murray 

CJ, Lopez AD, 1997). Well-nourished children perform better in school, grow into healthier adults, and 

in turn provide their children a better start in life.  

Low weight-for-height, or Global Acute Malnutrition (GAM), is a predictor of mortality among children 

under five years of age (UNICEF, 2007). Wasting is associated with infectious diseases and slow 

depletion of muscles in children, which in turn may lead to a high prevalence of stunting and wasting.  

For the assessment of the severity of a malnutrition crisis, the WHO classification system provides 

guidance using the following thresholds for rates of GAM: < 5% level of severity “acceptable,” 5-9% 

level of severity “poor,”’ 10-14% level of severity “serious,” > 14% level of severity “critical” (WHO, 

technical report  series 5.84). The prevalence of global acute malnutrition (wasting) weight- for-height 

(< - 2 Z-score and/or oedema) in this study is 18.3% (WHO, 2006 reference) and 16.6% (NCHS, 

1977). In both references, the prevalence of wasting falls within the WHO cutoff criteria of >14% -- a 

level of severity, critical. Hence, the situation of the children in Hodeida Governorate is a critical public 

health problem and requires urgent consideration and implementation of the relevant program 

Community Based Management of Acute Malnutrition (CMAM). A nutrition coordination committee in 

the policy level should be established to determine how to address this issue through cluster lead. 

Children are malnourished, and this could be associated with a lack of colostrum feeding and 

exclusive breastfeeding. The data shows that 95% of children below 6 months received breast milk; 

however, exclusive breast feeding is a big challenge in Yemen. In addition, 56 children in the highland 

were introduced to solid food between 0-5 months of age which could be the source of infection due 

to early weaning. The digestive system of children under 6 months of age is not strong enough to 

digest solid food. Such ingestion could result in diarrhea and ultimately malnutrition. Around forty-four 

percent (44%) of children were not introduced to solid and semi-solid food and various liquids at the 

                                                

5 Stunting is a chronic state of poor nutrition which leads to growth faltering, which is an acute state of 

malnutrition associated with illness and muscle depletion. 
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age of 6-8 months. This is the time to introduce complementary feeding; few mothers surveyed have 

not any knowledge of nutrition, and even local health care professionals are not well trained in this 

subject.  

This study also showed that 52.9% of children in the highland and 39.5% in the lowland suffered from 

diarrhea and more than 50% from cough associated with difficult breathing possibly leading to 

malnutrition; however, statistical testing was not done to establish a significant correlation between 

diarrhea and wasting. Vitamin A supplement coverage was reported at 26.3% in the highland and 

34.3% in the lowland which is very low coverage. This report also showed that 66.6% of children in 

the highland were sick during the 2 weeks previous to the survey, and 2.3% of those sick children 

were not taken to the hospital for different reasons such as an inadequacy of family funds, distance 

from the village, lack of trust of governmental services, etc. A lack of illness severity seemed to be the 

most significant explanation for not seeing a health professional. The nutritional status of mothers in 

this study showed that 26-28% was moderately or severally undernourished. In most cases, the 

nutritional status of mothers could be correlated with the nutritional status of their children.  

Underweight is defined for children 0-5 years of age as low weight-for-age relative to the National 

Centre for Health Statistics/World Health Organization (NCHS/WHO) reference median. Weight-for-

age is a measure for both chronic and acute malnutrition. Child under nutrition (measured as poor 

anthropometric status) is internationally recognized as an important public health indicator for 

monitoring nutritional status and health in populations. Young children are most vulnerable to under 

nutrition and face the greatest risk of its adverse consequences (WHO, 2004).The prevalence rate of 

underweight in this study was 54.2% among boys and girls in the highland Hodeida governorate. The 

rate of severely underweight (< -3 Z-score) children was 16.7% in the highland and 15.5% in the 

lowland. Data from 2011 nutrition survey of Hodeida showed 59.6% of children in the Oblast were 

categorized as underweight.. 

MOTHERS’ NUTRITIONAL STATUS AND HEALTH BEHAVIOURS  

 

Maternal under-nutrition is directly associated with ill health through the malnutrition/infection 

relationship and places both a mother and her fetus at risk (King, 2003). There is substantial evidence 

relating low birth weight and intrauterine growth retardation to maternal under- nutrition (Fishman et al 

2003). Maternal malnutrition is associated with both maternal morbidity and mortality.  Overall, 

malnutrition is the main contributor to illness and diseases in the world (Ezzati et al, 2002); risk factors 

related to under nutrition, include excess consumption of certain diet components (total calories and 

fat) and low consumption of fruits and vegetables.  Maternal underweight is a key risk factor in low 

birth weight. The latter in turn is a risk factor for child stunting and underweight as well as for some 

types of chronic diseases during adulthood (Barker, 1993).   

This study’s (UNICEF/MOPHP, 2014) prevalence rate of chronic energy deficiency (MUAC < 22.5 cm, 

BMI< 18.5 kg/m2) in Hodeida governorate was 26 %. Among all household mothers, 14% in the 

highland and 17.4% in the lowland are less than 21.5 cm. MUAC and therefore classified as severely 

malnourished mothers .It should be noted that according to WHO, a prevalence rate of underweight 

individuals (i.e., with a BMI < 18.5 kg/m2) within a population is between 5-9% and should be 

considered a warning sign, requiring monitoring.  However, this survey shows nutritional status based 

on Mid Upper arm circumference (MUAC) not on BMI (body mass Index). Mothers who were married 

in the age groups 10-15 years and 16-20 years in the both highland and lowland are more 

malnourished (highland-103 and Lowland-141 malnourished mothers) than the age groups 21-25 

years and 26-30 years (Highland-11 and Lowland-17This study showed that only 17.4% mothers in 

the highland and 27.5% in the lowland attended school or educational institutes. Mothers who cannot 



SMART NUTRITION SURVEY HODEIDA /YEMEN/SKRIMAL/ MOPHP-UNICEF/MARCH 2014 PAGE 32 

 

read and write were 91.8% in the highland and 77.7% in the lowland. The average number of 

pregnancies (not included during interview period) was 9.5 in the both regions of Hodeida. The 

average number of SHAMMA used by mothers in the highland and lowland was 7 and 3 respectively. 

Similarly, 35.7% of mothers in the highland were found chewing QAT 7days per week. Therefore, 

SHAMMA, QAT, education could be associated to the health and nutritional status of the mother and 

children in this study, however,  details Nutritional causal analysis will be needed to see the in-depth 

problem associated with different variables.   

 

FOOD SECURITY AND WASH INDICATORS  

This study showed that the family members including children and vulnerable mothers (pregnant and 

lactating) depend up on the major sources of income which are temporary work, monthly salary and 

remittance. A big population, 27.8% of household depends up on temporary work and 14.9% on the 

remittance, which might be not getting in the time and not able to buy food when they needed. In 

addition, results showed that, over the past 30 days, HH member went to the bed in night hungry 

because of not enough food (Highland= 146, lowland =165 sleep hungry).  Most of the household 

borrowed food, borrow money to purchase food or purchase food in credit as a result, reduced the 

expenditure on education and health to save money to purchase food. Food deficit in the household 

and low intake of calorie and protein lead to greater Malnutrition among mother and children.   

The main sources of drinking water in this study was open un protected well 22-23% in Hodeida 

regions and none of any house found using chlorine or any other substance to treat water before 

drinking. Clean drinking water is the main problem in this region and most of the sources are 

unprotected. Hygiene practice was found very poor; only 7.1% mothers in the highland and 15.6% in 

the lowland wash/clean their hand with soap before feeding to their children. Households between 26-

42% in the lowland and highland defecated in the open filed and more than 80% throw garbage in the 

open place. Therefore, food, hand washing practices of mothers, unsafe sources of drinking water 

(water borne diseases) could be associated with the health of the children and nutritional status. 

6. CONCLUSIONS AND RECOMMENDATIONS 

Based on the Smart Nutrition Survey results, conclusions and recommendations for a future health 

and nutrition program are to improve the nutritional status of children and mothers in Hodeida 

Governorates of Yemen. The nutritional situation of Yemen mothers (underweight, MUAC < 22.5 Cm) 

is of high prevalence 26 % (warning situation). Therefore, the government and INGOs/NGOs need to 

monitor the health status of mothers for under-nutrition and its consequences in a regular basis.  

Stunting among 6–59 month aged children in Yemen has been common, surpassing above 60% 

since long time in Hodeida Governorate. In addition, this study also shows that the moderate 

prevalence rate among children less than 5 years of age was between 33-37% while the severe 

category registered above 21%.  A separate study is needed to find the main hidden cause of stunting 

problem, could be nutritional causal analysis, and an appropriate intervention could be a recipes in 

rich with calorie and protein which is available in the local market and mothers should have an access 

in the household level.     

The prevalence of global acute malnutrition (wasting) weight-for-height (< - 2 Z-score and/or oedema) 

in this study is 18.6% (WHO, 2006 reference) and 15-17% (NCHS, 1977). A comparison indicates the 

prevalence rate of wasting is in decreasing trend from 31.7% to 18.6% in Hodeida Governorate. 

These results reveal a chronic deficit in food intake, frequent infection, and low socio-economic 
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situation in the study areas. A positive, decreasing trend of wasting among children 6–59 months of 

age is seen and needs greater encouragement to continue this decline. 

7. RECOMMENDATIONS AND PRIORITIES 

 According to WHO, a 10%–14% prevalence of wasting implies a significant public health 

concern and >= 15 % indicates a critical situation. The prevalence of wasting of the Hodeida 

governorate is 18.6%, which falls at WHO’s cut off point (>= 15%) as a critical public health 

issue. Therefore, strongly recommend to strengthen the community-based management of 

acute malnutrition (CMAM) existing program and expand it to non-covered health facilities, in 

all PHCs in Hodeida governorate including SFP (supplementary feeding program in Yemen) 

for moderately malnourished children and discharged children from OTP.  

 3.4% of children in the highland and 2.9% in the lowland are severely malnourished and 

need to rehabilitate (rehabilitation center) in Hodeida governorate. The existing nutrition 

rehabilitation center and OTPs in the regions should be strengthened using new technology 

for its CMAM to establish a stabilization center and community outreach/mobile approach.     

 A nutrition education package should be developed for mothers and care givers of children on 

the following topics: consumption of nutritious foods, balanced diets, and feeding practices for 

the child during illness and weaning (IYCF). The MAD (Minimum Acceptable Diet) food 

diversification shows very low dietary diversify consumption of >= 4 food groups, mothers 

should be educated on food groups and its use in the household level based on the 

availability in the villages.   

 All nutrition programs of Hodeida governorate as much as can, should be integrated with 

other programs funded by different donors and government. This report shows huge gap 

between community need and donors priorities, therefore, an integrated approach (Health, 

WASH, food security, Agriculture) would be a right approach to address malnutrition problem.    

 This report shows very low percentage of Vitamin A supplementation and huge problem for 

Iodine above 90 % household salts has 0PPM Iodine level. Hodeida’s governorate’s actors, 

partners and government should give emphasis on education activities as a campaign to 

promote use of vitamin A, Iodine and even iron tablets for pregnant and lactating women. 

Vitamin A program mass supplementation reduce child mortality rate by 30%, it should be 

continued and strengthened and the coverage rate should be above 90%.  

 Around 23 % household slept hunger because of none availability of food in the household 

level. Opportunities should be identified and encouraged resulting in programs that raise the 

economic condition of women and hence their children’s status and the country itself.  

Examples could include women’s self-help groups to promote milk and dairy processing; food 

drying, preservation (canning), and sales; and promoting high value cash crops and off 

season vegetable production for sale.  

 Under the auspices of the Primary Health Care Centres (PHC) child growth monitoring 

program, efforts in building capacity in nutrition (World Bank/UNICEF, 2012) have been 

initiated to increase the number of nutrition programs. However, all health staffs are not 

trained in nutrition, and a need exists to increase and update their knowledge and related 

skills and supporting country’s SUN (scaling up nutrition) program.  
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 To decrease the prevalence of stunting, wasting and underweight in Hodeida governorates, 

creating Female Community Nutrition Volunteers (FCNV) or strengthen the existing 

volunteers would be a good approach to reach people in need at the village level.  

 To overcome stunting problem from this country which is now became a very challenging 

threat  ; 

- Need to know the exact problem and GAP between program and community people and 

the co-factors interlink with stunting prevalence. For this, Nutrition casual analysis (NCA) 

is recommended. The interventions will be based on the NCA findings.  

- “Looking for right intervention” Most of the complementary feeding is lack of protein but 

rich in carbohydrate in Yemen.  Therefore, a complementary food rich in protein is 

required which is locally available and easily could be made in household by mothers. 

Need to introduce a porridge “Best porridge” made by locally available grain and nuts 

rich in protein.  (61 portion Maize, 1 portion wheat and 2 portion of soybean or red/white 

bean or any type of bean available in the village).    

 

- Intervention of “DGLV” Dark green Leafy vegetables 2-3 types and red/white bean 

which can be grown in the house through small kitchen garden for only consumption 

purpose.  

- Nutrition education through school, it could be child to child education and strengthen 

health facility with the support of donors and partners. 

- Let us be more specific 0-6 months exclusive breast feeding and target 6-23 months 

children, all the efforts should be to this age groups (Recipes, food frequency, 

breastfeeding, drinking water etc.). Strongly recommend making mothers groups 

(nutrition) of who has children of these age groups 6-23 months.  

 

 Hygiene promotion along with water treatment technique/method (Water Purification) in the 

community level should be identify and need to promote  

 

 

 

 

 

                                                

6 The complete process to make Best porridge will be introduced through training  and 

demonstration) 
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Annex 1: Questionnaire English and Arabic (Mothers, Children and Household) is attached 

separately with the report.  

 

Annex 2:  Anthropometric Results of Highland Hodeida  

 

Plausibility Report    

Plausibility check for: Final ena April170414.as  
 
Standard/Reference used for z-score calculation: WHO standards 2006 
(If it is not mentioned, flagged data is included in the evaluation. Some parts of this plausibility report 
are more for advanced users and can be skipped for a standard evaluation)  
 

 

Overall data quality  

 
Criteria                 Flags* Unit  Excel. Good    Accept  Problematic  Score  

 

Missing/Flagged data     Incl    %    0-2.5 >2.5-5.0 >5.0-7.5   >7.5  

(% of in-range subjects)                0      5        10      20         0 (0.6 

%)  

 

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

(Significant chi square)                0      2        4       10         4 

(p=0.017)  

 

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

(Significant chi square)                0      2        4       10         0 

(p=0.109)  

 

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              or    

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

                                        0     2         6        20        0 (0.98)  

 

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

                                        0     1         3         5        0 (-

0.13)  

 

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

                                        0     1         3         5        0 (-

0.09)  

 

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

                                        0     1         3         5        0 

(p=0.224)  

 

Timing                   Excl   Not determined yet  

                                        0     1         3         5  

 

OVERALL SCORE WHZ =                    0-9  10-14    15-24     >25         4 %  

 

The overall score of this survey is 4 %, this is excellent.  
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Annex 2:  Anthropometric Results of Highland Hodeida  

Prevalence of acute malnutrition based on MUAC cut offs (and/or oedema) and by sex 
 

 All 

n = 656 

Boys 

n = 359 

Girls 

n = 297 

Prevalence of global malnutrition  

(< 125 mm and/or oedema) 

(60) 9.1 % 

(6.8 - 12.2 

95% C.I.) 

(29) 8.1 % 

(5.6 - 11.6 

95% C.I.) 

(31) 10.4 % 

(7.1 - 15.1 

95% C.I.) 

Prevalence of moderate malnutrition  

(< 125 mm and >= 115 mm, no 

oedema)  

(48) 7.3 % 

(5.2 - 10.1 

95% C.I.) 

(25) 7.0 % 

(4.5 - 10.5 

95% C.I.) 

(23) 7.7 % 

(5.1 - 11.6 

95% C.I.) 

Prevalence of severe malnutrition  

(< 115 mm and/or oedema)  

(12) 1.8 % 

(1.0 - 3.4 95% 

C.I.) 

(4) 1.1 % 

(0.4 - 2.9 95% 

C.I.) 

(8) 2.7 % 

(1.1 - 6.3 95% 

C.I.) 

 Prevalence of acute malnutrition by age, based on MUAC cut offs and/or oedema 
 

  Severe wasting 

(< 115 mm) 

Moderate 

wasting  

(>= 115 mm and 

< 125 mm) 

Normal 

(> = 125 mm ) 

Oedema 

Age 

(mo.) 

Total 

no. 

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

6-17 157 10   6.4 28  17.8 119  75.8 0   0.0 

18-29 147 2   1.4 13   8.8 132  89.8 0   0.0 

30-41 156 0   0.0 3   1.9 153  98.1 0   0.0 

42-53 144 0   0.0 2   1.4 142  98.6 0   0.0 

54-59 49 0   0.0 1   2.0 48  98.0 0   0.0 

Total 653 12   1.8 47   7.2 594  91.0 0   0.0 

 

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

  Severe stunting 

(<-3 z-score) 

Moderate 

stunting 

(>= -3 and <-2 z-

score ) 

Normal 

(> = -2 z score) 
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Age 

(mo.) 

Total 

no. 

No. % No. % No. % 

6-17 151 37  24.5 57  37.7 57  37.7 

18-29 144 49  34.0 42  29.2 53  36.8 

30-41 155 46  29.7 64  41.3 45  29.0 

42-53 143 39  27.3 58  40.6 46  32.2 

54-59 49 18  36.7 17  34.7 14  28.6 

Total 642 189  29.4 238  37.1 215  33.5 
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Annex 3:  Anthropometric Results of the Lowland Hodeida  

Age ratio of 6-29 months to 30-59 months: 0.96 (The value should be around 0.85).  

 

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

boys/girls  

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

----------  

6 to 17     12    108/104.2 (1.0)      86/83.3 (1.0)    194/187.5 (1.0)    

1.26 

18 to 29     12    117/101.6 (1.2)      84/81.2 (1.0)    201/182.8 (1.1)    

1.39 

30 to 41     12     105/98.4 (1.1)      92/78.7 (1.2)    197/177.2 (1.1)    

1.14 

42 to 53     12      86/96.9 (0.9)      68/77.5 (0.9)    154/174.3 (0.9)    

1.26 

54 to 59      6      33/47.9 (0.7)      29/38.3 (0.8)      62/86.2 (0.7)    

1.14 

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

----------  

6 to 59     54    449/404.0 (1.1)    359/404.0 (0.9)                       

1.2 

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

 

Overall sex ratio: p-value = 0.002 (significant excess of boys) 

Overall age distribution: p-value = 0.009 (significant difference) 

Overall age distribution for boys: p-value = 0.067 (as expected) 

Overall age distribution for girls: p-value = 0.211 (as expected) 

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

 

Prevalence of acute malnutrition based on MUAC cut offs (and/or oedema) and by sex 
 

 All 

n = 808 

Boys 

n = 449 

Girls 

n = 359 

Prevalence of global malnutrition  

(< 125 mm and/or oedema) 

(78) 9.7 % 

(7.6 - 12.2 

95% C.I.) 

(38) 8.5 % 

(5.9 - 11.9 

95% C.I.) 

(40) 11.1 % 

(8.3 - 14.9 

95% C.I.) 

Prevalence of moderate malnutrition  

(< 125 mm and >= 115 mm, no 

oedema)  

(59) 7.3 % 

(5.7 - 9.3 95% 

C.I.) 

(28) 6.2 % 

(4.3 - 9.1 95% 

C.I.) 

(31) 8.6 % 

(6.4 - 11.5 

95% C.I.) 

Prevalence of severe malnutrition  

(< 115 mm and/or oedema)  

(19) 2.4 % 

(1.4 - 4.0 95% 

C.I.) 

(10) 2.2 % 

(1.0 - 5.0 95% 

C.I.) 

(9) 2.5 % 

(1.2 - 5.3 95% 

C.I.) 
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Prevalence of acute malnutrition by age, based on MUAC cut offs and/or oedema 
 

  Severe wasting 

(< 115 mm) 

Moderate 

wasting  

(>= 115 mm and 

< 125 mm) 

Normal 

(> = 125 mm ) 

Oedema 

Age 

(mo.) 

Total 

no. 

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

6-17 194 13   6.7 41  21.1 140  72.2 0   0.0 

18-29 201 5   2.5 12   6.0 184  91.5 0   0.0 

30-41 197 1   0.5 4   2.0 192  97.5 0   0.0 

42-53 154 0   0.0 2   1.3 152  98.7 0   0.0 

54-59 62 0   0.0 0   0.0 62 100.0 0   0.0 

Total 808 19   2.4 59   7.3 730  90.3 0   0.0 

 

Prevalence of 

stunting by 

age based on 

height-for-age 

z-score 

Severe stunting 

(<-3 z-score) 

Moderate 

stunting 

(>= -3 and <-2 z-

score ) 

Normal 

(> = -2 z score) 

Total 

no. 

No. % No. % No. % 

191 35  18.3 64  33.5 92  48.2 

198 53  26.8 63  31.8 82  41.4 

194 42  21.6 67  34.5 85  43.8 

153 28  18.3 49  32.0 76  49.7 

61 12  19.7 22  36.1 27  44.3 

797 170  21.3 265  33.2 362  45.4 
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