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Executive Summary 

Due to the ongoing conflict, decades of food insecurity and multiple aggravating factors, the 
nutritional situation in Yemen remains dire. A SMART survey was implemented in Hodeidah lowlands 
to assess: 1) levels of acute malnutrition, stunting and underweight a month children aged 6-59 
months; 2) child morbidity including suspected measles, diarrhoea, fever and acute respiratory 
infections; ARI); 3) measles and polio vaccination coverage among children; 4) determine food security 
status of households; 5) income status of household heads; 6) crude and under-five mortality rates; 
and 7) prevalence of exclusive breastfeeding among children under 6 months and complementary 
feeding among children 6 to 23 months.  

In March 2016, a three-staged cross-sectional cluster survey was conducted. The survey methodology 
replicated the methodology used in August 2015 to ensure comparability. A comparative analysis was 
conducted between the 2015 survey and 2016 survey to assess whether indicators in Hodeideh were 
improving or deteriorating. The sample size was calculated to be representative at a Hodeidah 
lowlands level. The nutritional status of children was analysed using the WHO Child Growth.  

In total, data were collected from a total of 549 households. From these households, data was 
obtained from 82 infants 0-6 months old, and 606 children 6 to 59 months (inclusive of 440 children 
6-23 months). 

Main findings from this survey, and the comparative analysis with 2015 survey data identified 
significant decreases for SAM (weight for height z-score: 8.9% to 3.3%) and GAM (31% to 21.7%), 
severe underweight (21.7% to 15.9%) and total loss of income (P = 0.000). However, significant 
increases were observed for partial loss of income (P = 0.002). 

Overall, these findings will contribute towards shaping existing nutrition programmes in Hodeidah. 
Further, findings will be used to advocate for continuation and adequate funding to support nutritional 
programmes as required.  

 

The following table illustrates the key findings of this survey in Aug 2015 and Mar 2016 (detailed 
information provided in report): 

Child Nutrition Status Aug 2015  

% 

Mar 2016 

 % 

Global Acute Malnutrition (GAM 31.0 21.7 

Moderate Acute Malnutrition (MAM) 22.1  18.4 

Severe Acute Malnutrition (SAM)  8.9 3.3 

GAM rate based on mid-upper arm circumference (MUAC) (cm) 18.1 13.6 

MAM based on MUAC 12.1 10.6 

SAM based on MUAC 6.0 3.0 

Stunting among children 6 to 59 months (<-2 SD) 48.7 49.3 

Moderate stunting  31.8 31.0 

Severe stunting 16.9 18.3 

Underweight children 6-59 months 54.6 48.5 

Moderate underweight 33.0 32.6 

Severe underweight 21.7 15.9 
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Child Nutrition Status Aug 2015  

% 

Mar 2016 

 % 

Morbidity/Health Status   

Children aged 6-59 months that reportedly suffered from measles 2.8 4.7 

Children aged 6 to 59 months that reportedly suffered from 
diarrhoea 

41.7 39.5 

Children aged 6 to 59 months that reportedly suffered from acute 
respiratory infections 

41.8 62.2 

Children aged 6 to 59 months that reportedly suffered from 
suspected measles 

47.7 62.2 

Immunization Coverage   

Vitamin A supplementation; children 6-59 months 53 66 

Polio and Pentavalent vaccination coverage 81.2 80.4 

Measles vaccination coverage 89 81 

Household Coping Strategies   

Reduction of the meal size 59.1 53.9 

Lowering the number of daily meals 45.1 38.5 

Go to the bed hungry 35.7 34.7 

Borrowed food or money to purchase food, or purchase food in 
credit 

77.4 69.0 

Reduction the health or/and education expenditure 33.3 33.8 

Household Income Status   

No loss of income 29 28 

Partial loss of income 59 68 

Total loss of income 12 4 

Mortality1   

Crude death rate 0.19 0.13 

Under 5 death rate 1.14 0.00 

Infant and Young Child Feeding   

Exclusive breastfeeding (0-6 months) 18.8 14.8 

Continued feeding at 24 months 34.7 61.4 

Aggravating factors   

Improved sources of drinking water 80.8 83.8 

Improved latrines 48.3 42.1 

 

                                                           
1 Comparability between 2015 and 2016 not possible due to different recall periods. 
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Introduction  

Hodeidah Governorate is located along the Western coast of Yemen, with an area of 117,145 km2. The 
area is bordered by the Red Sea in the West, Taiz Governorate in the South, Hajjah Governorate in the 
North, and governorates of Ibb, Dhamar, Raymah, Sana’a, Al-Mahweet and Hajjah in the East.  

Hodeidah consists of 26 districts (23 lowland and 3 mountainous), 135 sub districts (Ozlas), 2302 
villages, and 3606 sub villages (Mahals), 29 cities, 279 Harahs, and 112 islands.. Major islands include: 
Kamaran, Taqfash, Greater Honaish and Little Honaish. 

The projected population for Hodeidah for 2016 is at is 
3,097,000, with an annual population growth of 1.03 
and male to female ratio of 1:0.95. Almost 95% of the 
population in Hodeidah are living in the lowland 
districts while the remaining 5% are living in 
mountainous areas. 

In Hodeidah, the climate is characterized by a long 
summer and short warm winter. On average, summer 
ranges from 19.6 (low) to 37.5 (high) degrees Celsius, 
and winter ranges from 14 (low) to 24 (high) degrees 
Celsius. Hodeidah Governorate is temperate in general 
with average relative humidity ranging from 70% to 
85%.  

Rainfall usually occurs in the interior highlands, with 
floods flowing to the large valleys that cross the 
lowlands to the Red Sea. The main valleys which are 
affected by flooding include Moor, Sordod, Siham, Zabeed, Rama’a and Nakhlah. The rainy season 
occurs from December to April. Vegetation varies in Hodeidah with perennial trees, grass and small 
plants growing in uncultivated plains and sand dunes. 

The capital city of Hodeidah governorate is Hodeidah City. Hodeidah city consists of three districts 
including Al-Hali, Al-Hawaka and Al-Meena, and approximately 19% of the Governorate population 
reside in these districts. Hodeidah City has a long history as being one of the main seaports on the Red 
Sea. It was the first main seaport of the former Yemen Arab Republic and the second main seaport of 
the current united Republic of Yemen. Because of its location, the city is also engaged in many 
commercial and industrial activities in addition to fishing, fishing vessels industry and the traditional 
sailing shipbuilding.  

Hodeidah Governorate is considered the food basket of the country. The governorate is the first to 
cultivate cereals, legumes and fruits, as well as ranching. Fishing is the main activity of people living in 
coastal districts especially during peak months. Fishing increases in July followed by a gradual decline 
in August and September, and a gradual increase until February. Besides fishing, people living in 
Hodeidah City practice many different commercial and industrial activities. 

Hodeidah Governorate actively participated in a number of recent political events including the the 
2011 Youth Spring and the 2014 National Dialogue Conference (NDC). One of the main NDC 
commandments was the transformation of a centralised governing regime to a federal system, 
whereby Hodeidah with Hajjah, Mahweet and Raimah governorates were to form the Tihama Region 
with Hodeidah City as the capital. However, the implementation of the NDC outcome actions were 
suspended after Houthies armed group gained control of Sana’a in September 2014. Within a few days 
of gaining control of the countrys capital, Houthies gained control of Hodeidah governorate. This 
resulted in a violent political crisis that gradually escalated to war in many areas of the country,  and 
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the military intervention of the Arab Coalition in March 2015. The 2015 war has resulted in a 
deterioration of the livelihood situation across the country.  

Although Hodeidah Governorate has not experienced an internal war like Aden, Taiz, Marib, Al-Dale’, 
Al-Baidha, Lahj, Abyan and Shabwa, people and their daily activities have been indirectly affected as a 
result inflation, job loss, increased rates of unemployment, increase in fuel and cooking gas prices, 
increase in food and transportation prices and a decline in financial remittances from abroad. The 
collapse has also been seen in many state service sectors such as water, electricity and health. As an 
overall result of this collapse, the revenues of the Hodeidah Governorate for the first quarter of 2016 
32% less than the revenues from the first quarter of 2015. 

 

Assessment objectives 

The overall objective of the survey was to assess the current nutrition situation in Hodeidah Lowland, 
key determinants, and to compare the current situation with the nutrition situation in August 2015.  
This information will contribute towards the evidence base, identify areas for new research, and 
provide a better understanding of the situation in Hodeidah for programming purposes. In addition, 
the role of seasonality on nutrition status will be explored.  

Specific objectives: 

1. To assess the level of acute malnutrition (wasting), stunting and underweight among children aged 
6-59 months in Hodeidah Lowland.  

2. To assess the child morbidity through determining the prevalence of suspected measles, 
diarrhoea, fever and ARI in Hodeidah Lowland. 

3. To assess measles and polio vaccination and vitamin A supplementation coverage among children 
in Hodeidah Lowland. 

4. To assess the household using of 5 copping strategies (Reduction of meal size, lowering number 
of meals, sleeping hungry, use debts to buy food, and reducing expenditures on health and 
education).  

5. To assess the household head losing of income sources in Hodeidah Lowland. 

6. To assess the crude and under-five mortality rates in Hodeidah Lowland during the period of crisis. 

7. To assess the prevalence of exclusive breastfeeding among under six months children and 
complementary feeding of among children aged 6 – 23 months in Hodeidah Lowland. 

8. Compare the situation of March 2016 with that of August 2015 in regard to the prevalence of 
malnutrition, and other determinants as mentioned above.  
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Methodology  

Setting 

The survey was conducted in the lowland ecological zone of Hodeidah where 95% of the Governorate 
population is living. The number of lowland districts is 23 out of total 26 districts of Hodeidah 
Governorates. These districts are Bait Al-Faqeeh, Bajil, AdDahi, AdDuraihmi, Al-Hali, Al-Hawak, Hays, 
Al-Jarahi, KaMarchan, Al-Khawkha, Al-Luhaiah, Al-Mansuriyah, Al-Marchawiah, Al-Mena, Al-Mighlaf, 
Al-Munirah, Al-Qanawis, Al-Saleef, Assukhna, Al-Tohaita, Zabeed, Azzaydiyah and Azzuhrah). 

 

Study and sampling design 

A two-staged cluster cross sectional study was conducted. Recruitment and analysis occurred over 
February 2016. The methods used, including sampling design and sample size determination 
replicated the methods used for the nutrition survey conducted in Hodeideh in August 2015. This was 
intentional in order to ensure comparability. A comparative analysis was conducted between the 2015 
survey, and 2016 survey findings. 

The sample size was calculated in a similar way to that of the 2015 survey, however, parameters such 
as expected prevalence of acute malnutrition, design effect and death rate were changed to ensure 
comparability with findings of August 2015 survey as shown in table 2. The sample size was calculated 
based on achieving statistical significance for anthropometric and mortality objectives. Thus, the 
highest number from each of the two objectives was selected. 

Table 2. Parameters used in the Sample Size Determination 

Anthropometry  Mortality  

Number of clusters 35 Number of clusters 35 

Probability 0.05 Probability 0.05 

t 2.032 t 2.032 

Expected prevalence (p) 
31 

Estimated crude death rate (CDR) per 
10000/day 0.19 

Relative desired precision (d) 
4.7 

Relative desired precision (d) per 
10000/day 0.2 

Design Effect (DEFF) 1.4 Design Effect (DEFF) 1.5 

n (children 6 – 59 months) 560 Recall period in days (RP) 365 

Average household size 6.73 n (population) 608 

% of U5 in population 18.4 Average household size 6.73 

Proportion of 6 - 59 months in U5 
population 0.9 % Non response 3 

% Non response 3   

n (households) 518 n (households) 123 

Households per cluster 15 Households per cluster 4 

 

The sample size was calculated based on revised tools from the SMART Manager Course as detailed 
below: 

For anthropometry 
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n = t2 ×
p(1 − p)

d2
× DEFF 

For mortality 

n = t2 ×
CDR

RP × d2
× DEFF 

ENA (Emergency Nutrition Assessment) for SMART software was not used as ENA for SMART calculates 
t-values based 30 clusters. The planning sheet of ENA could not be used for the random selection of 
clusters since the Hodeidah Lowland sample frame is exceeding 5000 settlements. The current version 
of ENA cannot accept more than 5000 rows in the planning sheet.   

  

Sampling Procedure (The second stage) 

The survey sample consisted of the same 35 clusters (administrative units) from the 2015 survey. 
These clusters (for the 2015 survey) were selected using Probability Proportional to Size (PPS) 
sampling.  

Household were selected at a cluster level using simple random sampling (SRS). This was achieved 
through randomly selection of the required number of households from the updated households list. 
In the case of large clusters, segmentation was made, then one segment was selected using PPS, and 
within selected segment, households were selected via SRS. In many cases, updated lists can be readily 
collected from village leaders who are having them for other purposes. Where household lists at a 
village-level were not available, team leaders were doing these lists before commencing the 
household section and data collection process in collaboration with villagers. 

The lowest and the last method used is the modified EPI random walking. It is used in settings where 
simple random sampling with or without segmentation are difficult to be followed such as in towns. 
The modified EPI random walking method is explained in the box below.  

The Modified EPI methodology involved identifying the centre of the cluster/ village or the segment, 
where they have to spin a pen to randomly select the direction to take to the edge/periphery of the 
village. The team should walk to the edge of the cluster/ village. From the edge of the village, the 
team has to spin the pen again aiming to randomly get a direction to follow to the other extreme 
edge of the village. In case the pen pointed towards outside of the village, the teams were to spin 
the pen multiple times till the pen pointed to any of the directions towards the village. Once a new 
direction is obtained, the team counted all the households along the randomly selected direction, 
give each household a number, and then randomly selected the first household to be interviewed 
from the numbered households (for 
example, household number 7 in the 
households numbered 1 to 10, in the figure 
(2).  

Same direction is followed to select the 
subsequent household for interview, going 
for next nearest household on the right side 
and following the selected direction, until 
the required minimum number of 
households and children had been assessed 
(Ref: Figure (2) indicating the household 
selection process– Figure adopted from the 
SMART Methodology Guideline).  

In case the team assesses all households to the edge of the village and did not reach the required 
number of households, the team should repeat the process again i.e. start from the cluster/ village 

Figure (2): The modified EPI method used for 

selection of households 



10 
 

centre to randomly select another direction, then walk to the edge, then spin the pen again and 
count the households to the edge of the cluster. Then randomly pick the first household for 
interview, and then go the next nearest household, to the right hand side, till the required number 
of households were interviewed.  

In case of absence of members or children of the randomly selected house during the interview 
time, an appointment was made by the survey team to return back before leaving the cluster. 

Sources:  

- SMART Manager Training Package  

- Sampling Methods and Sample Size Calculation for the SMART Methodology 

 

Survey Population and Data Collection Process 

The survey population consisted of: 1) anthropometry: children aged 6 to 59, 2) mortality:  all people 
that have lived at the household (currently residing, left, born or died) over a set recall period; 3) IYCF: 
children 0-24 months; 4) morbidity: children 0-60 months. Age estimation was based on birth or 
immunization card details and/or supported with events calendar, agriculture and fishing seasons, as 
well as national and local events (Ref: Annex 3: Events Calendar and Annex 4:Age determination job 
aid). 

Table 3 summarises the survey activities undertaken. A qualified SMART survey team, present in 
Hodeidah Governorate participated in a two day refresher training organized by the survey manager. 
The training consisted of anthropometry, filling of questionnaire, and the field procedures before 
commencing the data collection phase. The data collection was completed over a five day period by 
seven teams (Ref: Annex 2: Hodeidah Lowland Nutrition March 2016 Survey Team). 

Selected households were given a brief overview of the survey and invited to participate. Verbal 
consent to participate was obtained after the household participant heard the survey overview from 
the survey team.  After consent was given, the survey teams assisted a member from each selected 
household to complete a questionnaire comprising of 1) background demographics; 2) household 
income; 3) WASH indicators; 4) household coping strategies; 5) child vaccination and vitamin A 
supplementation; 6) child anthropometry; 7) child morbidity; 8) IYCF practices; and 9) crude and 
underfive mortality. The questionnaire was the same questionnaire used in the 2015 nutrition survey 
(Annex 1: Hodeidah Lowland Nutrition Survey Questionnaire).  

Retrospective mortality data were collected from all randomly selected households, irrespective of 
presence or absence of children aged 6-59 months. A recall period of 365 days prior to the survey was 
used. 

Table 2. Chronology of Activities in the Hodeidah Lowland Survey 

 Action Period 

Preparation: Contacting local authority, survey team identification, training 
material preparation 

19 – 21 March 2016 

Refresher training of survey teams 23 – 24 March 2016 

Data collection and data entry 26 – 31 March 2016 

Data cleaning and sharing ENA anthropometry and mortality findings 4 – 6 March 2016 

Preparing the first preliminary report (report of findings) 9 – 22 March 2016 

Presentation of the findings and circulation the preliminary report 12 April 2016 

Receiving comments by end of April 2016 

The planed finalizing and circulating the final report 13 May 2016 
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Measurement Standardization and Quality Control 

The survey teams had prior experience in rigorous standardisation tests from previous nutrition 
surveys. Data quality was ensured through (i) monitoring of fieldwork by field technical supervisors; 
(ii) crosschecking of filled questionnaires on a daily basis, recording of observations and daily de-
briefing and discussion; (iii) confirmation of measles, severe malnutrition especially oedema cases and 
death cases by supervisors; (iv) daily entry of anthropometric data; (v) doing the plausibility check in 
daily basis for the overall quality scoring and identification each team quality using 10 scoring criteria 
(statistical tests), plus ensuring each team was given feedback on the quality of previous day’s data 
before the start of a new day; (v) daily equipment calibration, (vi) additional check done at the data 
entry level to enable entry only of relevant possible responses and measurements; (vii) continuous 
reinforcement of good practices.  

Clear job descriptions were provided to field teams before commencing the data collection in order 
to ensuring appropriate guidance in completing the assigned tasks. Field team head was reviewing the 
filed questionnaires and verify the accuracy of the details before the team was leaving the cluster site, 
thus minimizing possibility of incomplete data (missing variables) and outlier data. 

 

Data Entry and Analysis 

The data in the filled questionnaires and mortality forms were entered into an Excel spread sheet 
created for the purpose of this survey. The spreadsheet contained all required self-check formulas as 
well as converting dates from Hijri to Gregorian. The anthropometrical data then were copied to ENA 
for SMART for interpretation to z scores as well as creation of the final plausibility check report and 
results of nutritional anthropometry status tables and curves. Similarly, the data of mortality were 
transferred to ENA for the analysis purposes and getting out the final death results with population 
pyramid.    

The remaining household variables and child-related variables (feeding practices and morbidity) were 
analysed using SPSS. The anthropometry indices (z-scores) for Weight for Height (wasting), Height for 
Age (stunting) and Weight for Age (underweight) were generated and compared with WHO 2006 
Growth Standards. Children/cases with extreme z-score values were flagged and investigated and 
appropriately excluded in the final analysis if deviating from the observed mean (SMART flags). 

In SPSS, frequencies and cross-tabulations were used to give percentages, means and standard 
deviations in the descriptive analysis and presentation of general household and child characteristics. 
Significances was defined as (P<0.05). 

The classification the nutritional status using the above indices as well as MUAC was made following 
the WHO classification (WHO 2006) and (WHO 2013). 

For IYCF indicators related to breast feeding and complementary feeding, the WHO guidelines on 
assessing infant and young child feeding practices were used (WHO 2008).  

For the calculation of the value for Minimum Dietary Diversity (MDD), a 7 food group score variable 
was created. The 7 foods groups used for calculation are 1) grains, roots and tubers; 2) legumes and 
nuts; 3) dairy products (milk, yogurt, cheese); 4) flesh foods (meat, fish, poultry and liver/organ 

meats); 5) eggs; 6) vitamin-A rich fruits and vegetables; 7) other fruits and vegetables. The methods 
and analysis for the MDD were based on those recommended by the WHO (WHO 2008). 
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Results 

Sample size and composition for the two surveys 

Table 3 illustrates household survey recruitment. In total, 549 households participated in the March 
2016 survey, compared to 546 households in the August 2015 survey. 

Table 3. Sampled households and children in the two surveys 

The survey Targeted 
households  

Absence 

% (N) 

Refusal 

% (N) 

Households 
with completed 
questionnaires 

% (N) 

Households 
with below 5 
years children  

% (N) 

Households 
with below 6 
months 
children  

% (N) 

August 2015 544 0.37 (2) 0.55 (3) 99.1 (539) 72.4 (390) 12.8 (69) 

March 2016 549 0.18 (1) 0.55 (3) 99.3 (545) 71.4 (389) 14.9 (81) 

 

Although the number of household visited in the March 2016 survey is slightly higher than that of 
August 2015 survey, the number of children included was much higher in the March 2016 survey 
comparing to the August 2015 survey with 717 and 688 children respectively. In the 2015 survey, the 
average number of under five children was 1.33, while it was 1.26 in the March 2016.  

Table 4. Distribution of sampled children by age and gender in the two surveys 

Child’s age (in 
months) 

August 2015 March 2016 

Boys Girls Total Boys Girls Total 

N % N % N % N % N % N % 

0 - below 6 
months 

34 9.1 35 10.1 69 9.6 44 12.4 38 11.4 82 11.9 

6 - below 12 
months 

56 15.1 42 12.2 98 13.7 39 11.0 34 10.2 73 10.6 

12 - below 24 
months 

70 18.8 77 22.3 147 20.5 78 22.0 69 20.7 147 21.4 

24 - below 36 
months 

71 19.1 63 18.3 134 18.7 67 18.9 70 21.0 137 19.9 

36 - below 48 
months 

80 21.5 67 19.4 147 20.5 69 19.4 69 20.7 138 20.1 

48 - below 60 
months 

61 16.4 61 17.7 122 17.0 58 16.3 53 15.9 111 16.1 

TOTAL 372 51.9 345 48.1 717 100 355 51.6 333 48.4 688 100 

Mean age (SD) 28.8 (17.14) 28.5 (17.00) 28.6 (17.06) 27.8 (17.20) 28.7 (16.89) 28.2 (17.02) 

 

Table 4 illustrates the distribution of children by age and gender for 2015 and 2016. The mean age of 
boys decreased by almost one month between August 2015 and March 2016. However, there was no 
overall difference in age means, standard deviations or gender ration between the two surveys. The 
ration between boy and girl remained at 52:48 for the two surveys. 
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Household characteristics 

Loss of income 

Table 5 illustrates changes in household income status from 2015 to 2016. Household total loss of 
income sources decreased significantly from almost 12% in August 2015 to 4%. However, partial loss 
of income significantly increased from 59% to 68%. While no loss of income decreased slightly from 
29 to 28%, this was not significant.  

Table 5. Change in household income status in August 2015 and March 2016 

Change in household income status  August 2015 March 2016 Statistical significance 
test 

N % N % 

Salary / ordinary income has not been lost 158 29.4 152 27.9 t(68): 0.56, P=0.577 

Salary / income has partially been lost 318 59.1 372 68.3 t(68): -3.31, P=0.002 

Salary / income has totally been lost 62 11.5 21 3.8 t(68): 4.99, P=0.000 

 

Figure 3. Change in household income status in August 2015 and March 2016 

 

 

Household drinking water  

Table 6a illustrates the main household drinking water source for 2015 and 2016. No significant 
findings were observed between the types of drinking water consumed from 2015 to 2016. Both 
surveys indicated that more than 90% of the survey population use improved sources of drinking 
water (90.6% and 92.2% in August 2015 and March 2016 respectively). Cleanness of the drinking water 
storage was explored in the two surveys, and findings indicated little change between the two years 
(61.0% and 61.8% in August 2015 and March 2016, respectively). No significant change was found in 
the use of improved and unimproved drinking water sources between the two surveys (table 6b) 
(X2=0.902, df=1, P=0.342). 
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Table 6a. The main household drinking water source in August 2015 and March 2016 

Survey House 
connected 
piped 
water 

% (N) 

House 
connected 
yard piped 
water 

% (N) 

Water 
from 
protected 
open well 

% (N) 

Water from 
unprotected 
open well 

% (N) 

Bottled 
water 

% (N) 

Water 
tanker 

% (N) 

Other 

% (N) 

August 
2015 

36.4 (196) 31.8 (171) 12.6 (68) 8.4 (45) 4.8 (26) 3.9 (21) 2.1 (11) 

March 
2016 

36.1 (197) 36.0 (196) 11.7 (64) 7.0 (38) 4.4 (24) 3.5 (19) 1.3 (7) 

 

Table 6b. The main household drinking water sources classified as improved and unimproved in August 2015 

and March 2016 

Survey Improved sources 

% (N) 

Unimproved sources 

% (N) 

Unclassified sources 

% (N) 

Augustt 

2015 

80.8 (435) 8.4 (45) 10.8 (58) 

March 
2016 

83.8 (457) 7.0 (38) 9.2 (50) 

 

Latrine type 

No differences between August 2015 and March 2016 in the different types of latrines that households 
in Hodeidah Lowland are using. The practice of open defecation still existed for around quarter of 
households as shown in table 7a, while improved latrines is still available for less than 50% of the 
households (48.3% and 42.1% in August 2015 and March 2016 respectively). Between August 2015 
and March 2016 there was reduction in using improved latrines and increasing in using unimproved 
latrines shown in table 7b. This change in latrine type used was significant (X2=4.146, df=1, P=0.042) 

Table 7a. Latrine type in August 2015 and March 2016 

Survey Flush/pour 
flush 
latrine 

% (N) 

Open pit 
latrine 

% (N) 

Defecation in 
open (in 
fields, etc.) 

% (N) 

Simple 
covered 
pit latrine 

% (N) 

Other% 
(N) 

August 
2015 

42.2 (227) 28.6 (154) 22.5 (121) 5.6 (30) 1.1 (6) 

March 
2016 

34.7 (189) 32.1 (175) 25.1 (137) 7.0 (38) 1.1 (6) 
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Table 7b. Latrine type classified as improved and unimproved in August 2015 and March 2016 

Survey Improved latrines 

% (N) 

Unimproved latrines 

% (N) 

Unclassified sources 

% (N) 

August 

2015 47.8 (257) 51.1 (275) 1.1 (6) 

March 
2016 41.7 (227) 57.2 (312) 1.1 (6) 

 

Coping strategies 

The survey included testing five coping strategies as shown in the table 8 and figure 4. There is 
significance change between the two surveys except in two strategies. There was a reduction in using 
the strategy of lowering the number of daily meals from 45% in August 2015 to 39% in March 2016 
(P<0.05), and reduction in using the strategy of borrowing the food or money to purchase the food 
from 77% in August 2015 to 69% in March 2016 (P<0.01).  

Table 8. Coping measures taken by households in August 2015 and March 2016 

Coping measures August 2015 March 2016 Statistical significance 
test 

N % N % 

Reduction of the meal size 318 59.1 293 53.9 t(68): 1.78, P=0.080 

Lowering the number of daily meals 242 45.1 210 38.5 t(68): 2.29, P=0.025 

Go to the bed hungry 192 35.7 189 34.7 t(68): 0.35, P=0.724 

Borrowed food or money to purchase 
food, or purchase food in credit 

414 77.4 376 69.0 t(68): 3.26, P=0.002 

Reduction the health or/and 
education expenditure 

179 33.3 184 33.8 t(68): -0.18, P=0.858 

 

Figure 4. Change in coping measures taken by households in August 2015 and March 2016 
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Child indicators 

Change in nutritional status 

Between August 2015 and March 2016, markedly significant decline has been seen for levels of acute 
malnutrition, accompanied with some reduction in underweight, while there was no significant 
changes in levels of stunting.   

 

Acute malnutrition by WHZ 

There was a significantt decline in SAM from 8.9% to 3.3 from 2015 to 2016 (P<0.001). However, no 
significant decline was observed for MAM (22.1% to 18.4%). The overall decline in GAM was significant 
(P<0.01) from 31% to 21.7% as seen in table 9a. 

 

Table 9a. Change in acute malnutrition (by WHZ cut-offs) between August 2015 and March 2016   

 August 2015  

n = 638 

% (N) 

March 2016 

n = 603 

% (N) 

Statistical 
significance test 

Global acute malnutrition  31.0 (198) 

(26.8 - 35.6 95% C.I.) 

21.7 (131) 

(18.1 - 25.9 95% C.I.) 

t(68): 3.24, P=0.002 

Moderate acute malnutrition  22.1 (141) 

(19.1 - 25.5 95% C.I.) 

18.4 (111) 

(15.2 - 22.1 95% C.I.) 

t(68): 1.41, P=0.164 

Severe acute malnutrition  8.9 (57) 

(6.7 - 11.8 95% C.I.) 

3.3 (20) 

(2.0 - 5.6 95% C.I.) 

t(68): 3.60, P=0.000 

 

Although there was significant 
decline in GAM cases in 
Hodeidah Lowland between the 
two surveys, the current level is 
exceeding the WHO threshold of 
15% that is defining the ‘critical’ 
level of acute malnutrition (WHO 
2010). The graph in figure 5a 
shows the WHZ scores 
distribution of assessed children 
in the two surveys which both 
shows a shift to left of the 
distribution of reference 
children. 

 

 

 

  

Figure 5a. The distribution of WHZ scores of the two surveys in 
compare to the reference 
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Table 9b. Change in acute malnutrition disaggregated for child gender (by WHZ cut-offs) between August 2015 
and March 2016   

 August 2015    March 2016   

 Boys  

n = 335 

% (N) 

Girls 

n = 303 

% (N) 

Statistical 
significance 
test 

Boys  

n = 309 

% (N) 

Girls 

n = 294 

% (N) 

Statistical 
significance 
test 

Global acute 
malnutrition  

33.7 (113) 

(28.4 - 39.5 
95% C.I.) 

28.1 (85) 

(22.3 - 34.6 
95% C.I.) 

X2=2.397, 
df=1, 
P=0.123 

22.3 (69) 

(18.3 - 27.0 
95% C.I.) 

21.1 (62) 

(16.3 - 26.8 
95% C.I.) 

X2=0.137, 
df=1, 
P=0.711 

Moderate acute 
malnutrition  

23.0 (77) 

(19.1 - 27.4 
95% C.I.) 

21.1 (64) 

(16.2 - 27.1 
95% C.I.) 

 19.1 (59) 

(15.2 - 23.7 
95% C.I.) 

17.7 (52) 

(13.8 - 22.4 
95% C.I.) 

 

Severe acute 
malnutrition  

10.7 (36) 

(7.4 - 15.4 
95% C.I.) 

6.9 (21) 

(4.2 – 11.2 
95% C.I.) 

X2=2.847, 
df=1, 
P=0.092 

3.2 (10)  

(1.6 - 6.3 
95% C.I.) 

3.4 (10) 

(1.6 - 7.2 
95% C.I.) 

X2=0.013, 
df=1, 
P=0.909 

 

The graph in figure 5b shows the 
gap between girls and boys in 
both SAM and GAM levels for 
August 2015 and March 2016. In 
the two surveys, GAM levels 
were found higher in boys than 
in girls. SAM levels were higher 
in boys than girls in August 2015 
but not in March 2016. However, 
there were no statistical 
differences in SAM and GAM 
prevalence between Girls and 
boys found in both surveys a 
seen table 9b. The graph in 
figure 5b shows that the decline 
rate in both SAM and GAM was proportionally higher in boys than in girls.   

 

  

Figure 5b. The change of SAM and GAM levels in boys and girls 
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Table 9c. Change in acute malnutrition in young and older children (by WHZ cut-offs) between August 2015 
and March 2016   

 August 2015    March 2016   

 6 – 23 
months  

n = 240 

% (N) 

24 – 59 
months 

n = 398 

% (N) 

Statistical 
significance 
test 

6 – 23 
months  

n = 219 

% (N) 

24 – 59 
months 

n = 384 

% (N) 

Statistical 
significance 
test 

Global acute 
malnutrition  

37.5 (90) 27.1 (108) X2=6.523, 
df=1, 
P=0.011 

25.1 (55) 19.8 (76) X2=2.323, 
df=1, 
P=0.127 

Moderate acute 
malnutrition  

24.6 (59) 20.6 (82) 
  

19.6 (43) 17.7 (68)  

Severe acute 
malnutrition  

12.9 (31) 6.5 (26) X2=6.711, 
df=1, 
P=0.0096 

5.5 (12) 2.1 (8) X2=5.016, 
df=1, 
P=0.025 

 

Both surveys indicated that 
prevalence of GAM and SAM (by 
WHZ-score criteria) is higher in 
young children (6 – 23 months) 
than in older children aged 24 to 
59 months as shown in table 9c 
and the graph in figure 5c. The 
August 2015 surveys indicated 
significant difference between 
the two age groups of children in 
both SAM (P<0.001) and GAM 
(P<0.05), while in March 2016, 
the significant change was seen 
in SAM levels only (P<0.05) as 
seen in table 9c. The gap in 
prevalence of SAM and GAM in the two groups became narrower in March 2016 comparing to that of 
August 2015. 

 

Acute malnutrition by MUAC 

Table 11a illustrates the change in acute malnutrition (by MUAC) from August 2015 to March 2016. The 
prevalence of GAM and SAM as defined by MUAC criteria declined from 2015 to 2016. While the 
decline was significant from SAM, (from 6% to 3%) GAM was not significant. 

  

Figure 5c. The change of SAM and GAM levels (by WHZ-score) in 
young and older children 
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Table 11a. Change in acute malnutrition (by MUAC cut-offs) from August 2015 to March 2016   

 August 2015  

n = 646 

% (N) 

March 2016 

n = 605 

% (N) 

Statistical 
significance test 

Global acute 
malnutrition by 
MUAC criteria 

18.1 (117) 

(14.6 - 22.2 95% C.I.) 

13.6 (82) 

(10.1 - 17.8 95% C.I.) 

t(68): 1.69, P=0.095 

Moderate acute 
malnutrition by 
MUAC criteria 

12.1 (78) 

(9.6 - 15.0 95% C.I.) 

10.6 (64) 

(7.5 - 14.8 95% C.I.) 

t(68): 0.65, P=0.520 

Severe acute 
malnutrition by 
MUAC criteria 

6.0 (39) 

(4.1 - 8.7 95% C.I.) 

3.0 (18) 

(1.9 - 4.7 95% C.I.) 

t(68): 2.02, P=0.048 

 

Table 11b. Change in acute malnutrition disaggregated for child gender (by MUAC cut-offs) from August 2015 

to March 2016   

 August 2015    March 2016   

 Boys  

n = 338 

% (N) 

Girls 

n = 308 

% (N) 

Statistical 
significance 
test 

Boys  

n = 311 

% (N) 

Girls 

n = 294 

% (N) 

Statistical 
significance 
test 

Global acute 
malnutrition by 
MUAC criteria 

16.0 (54) 

(12.6 - 20.0 
95% C.I.) 

20.5 (63) 

(15.5 - 26.1 
95% C.I.) 

X2=2.179, 
df=1, 
P=0.140 

10.6 (33) 

(7.4 - 15.1 
95% C.I.) 

16.7 (49) 

(11.9 - 22.8 
95% C.I.) 

X2=4.730, 
df=1, 
P=0.030 

Moderate acute 
malnutrition by 
MUAC criteria 

11.5 (39) 

(9.0 - 14.6 
95% C.I.) 

12.7 (39) 

(9.3 - 16.8 
95% C.I.) 

 8.4 (26) 

(5.4 - 12.7 
95% C.I.) 

12.9 (38) 

(8.7 - 18.7 
95% C.I.) 

 

Severe acute 
malnutrition by 
MUAC criteria 

4.4 (15) 

(2.7 - 7.3 
95% C.I.) 

7.8 (24) 

(4.9 - 12.0 
95% C.I.) 

X2=3.196, 
df=1, 
P=0.074 

2.3 (7) 

(1.0 - 5.1 
95% C.I.) 

3.7 (11) 

(2.1 - 6.6 
95% C.I.) 

X2=1.163, 
df=1, 
P=0.281 
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Unlike the acute malnutrition 
levels defined by WHZ, table 11b 
and the graph in figure 6a 
indicated that GAM levels as 
defined by MUAC were higher in 
girls than boys in the two 
surveys. However, the only 
statistically significant difference 
between gender was found in 
GAM levels in March 2016 
(P<0.05) as shown in table 11b. 
The graph in figure 6a illustrates 
that the gap between girls and 
boys in SAM levels was wider in 
August 2015 than in March 2016, 
while the gap for GAM was wider 
in March 2016 than in August 
2015. The decline rate for GAM was proportionally slightly higher in boys than in girls, while the 
decline rate for SAM was proportionally higher in girls than in boys as seen in figure 6a. 

 

Table 11c. Change in acute malnutrition in young and older children (by MUAC cut-offs) between August 2015 
and March 2016   

 August 2015    March 2016   

 6 – 23 
months  

n = 245 

% (N) 

24 – 59 
months 

n = 401 

% (N) 

Statistical 
significance 
test 

6 – 23 
months  

n = 220 

% (N) 

24 – 59 
months 

n = 385 

% (N) 

Statistical 
significance 
test 

Global acute 
malnutrition by 
MUAC criteria 

36.7 (90) 6.7 (27) X2=92.297, 
df=1, 
P=0.000 

30 (66) 4.2 (16) X2=79.808, 
df=1, 
P=0.000 

Moderate acute 
malnutrition by 
MUAC criteria 

23.3 (57) 5.2 (21) 
  

23.2 (51) 3.4 (13)  

Severe acute 
malnutrition by 
MUAC criteria 

13.5 (33) 1.5 (6) X2=38.433, 
df=1, 
P=0.000 

6.8 (15) 0.8 (3) X2=17.687, 
df=1, 
P=0.000 

Figure 6a. The change of SAM and GAM levels (defined by MUAC 
cutoffs) in boys and girls 
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Both surveys indicated that the 
prevalence of GAM and SAM 
levels as defined by MUAC are 
significantly higher in young 
children (6 – 23 months) than in 
older children aged 24 to 59 
months (P<0.001) as shown in 
table 11c. The gap in prevalence 
of both GAM and SAM was wider 
in August 2015 than in March 
2016. When it is compared to the 
graph in figure 6c and the values 
in table 9c, it was found that SAM 
levels in the two surveys as 
shown in figure 6b and table 11c 
of children aged 6 to 23 months 
are higher than GAM levels for 
children aged 24 to 59 months.  

 

Underweight 

Table 12a illustrates changes in underweight between August 2015 and March 2016. The reduction in 
severe underweight from 21.7% in August 2015 to 15.9% in March 2016 was statistically significant 
(P<0.05), while the decline in overall underweight was not significant. 

Table 12a. Change in underweight between August 2015 and March 2016   

 August 2015  

n = 637 

% (N) 

March 2016 

n = 602 

% (N) 

Statistical significance 
test 

Underweight 54.6 (348) 

(49.4 - 59.6 95% C.I.) 

48.5 (292) 

(43.4 - 53.7 95% C.I.) 

t(68): 1.71, P=0.093 

Moderate 
underweight 

33.0 (210) 

(29.5 - 36.7 95% C.I.) 

32.6 (196) 

(28.9 - 36.5 95% C.I.) 

t(68): 0.12, P=0.906 

Severe 
underweight 

21.7 (138) 

(18.2 - 25.6 95% C.I.) 

15.9 (96) 

(13.0 - 19.4 95% C.I.) 

t(68): 2.08, P=0.041 

 

  

Figure 6b. The change of SAM and GAM levels (defined by MUAC 
cutoffs) in young and older children 
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Like the August 2015 survey, levels 
of underweight in March 2016 
exceeded the WHO threshold of 
30%, defining the situation as having 
‘very high prevalence’ levels of 
underweight  (WHO 2010). Figure 7a 
shows the distribution of WAZ z-
scores of assessed children in the 
two surveys in comparison to the 
distribution of reference children 
(WHO 1995). The curves of both 
surveys are shifted to the lift to the 
one of the reference.   

 

 

 

 

Table 12b. Change in underweight disaggregated for child gender between August 2015 and March 2016   

 August 2015    March 2016   

 Boys  

n = 333 

% (N) 

Girls 

n = 304 

% (N) 

Statistical 
significance 
test 

Boys  

n = 310 

% (N) 

Girls 

n = 292 

% (N) 

Statistical 
significance 
test 

Underweight 58.3 (194) 

(51.0 - 65.2 
95% C.I.) 

50.7 (154) 

(45.4 - 55.9 
95% C.I.) 

X2=3.704, 
df=1, 
P=0.054 

50.3 (156) 

(44.6 - 56.0 
95% C.I.) 

46.6 (136) 

(39.9 - 53.4 
95% C.I.) 

X2=0.845, 
df=1, 
P=0.358 

Moderate 
underweight 

35.1 (117) 

(30.5 - 40.1 
95% C.I.) 

30.6 (93) 

(25.4 - 36.3 
95% C.I.) 

 38.1 (118) 

(32.7 - 43.7 
95% C.I.) 

26.7 (78) 

(22.1 - 31.9 
95% C.I.) 

 

Severe 
underweight 

23.1 (77) 

(18.1 - 29.0 
95% C.I.) 

20.1 (61) 

(15.2 - 26.0 
95% C.I.) 

X2=0.857, 
df=1, 
P=0.350 

12.3 (38) 

(9.0 - 16.6 
95% C.I.) 

19.9 (58) 

(15.7 - 24.8 
95% C.I.) 

X2=6.488, 
df=1, 
P=0.011 

Figure 7a. The distribution of WAZ scores of the two surveys in 
compare to the reference 
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Table 12b shows that levels 
underweight are higher in boys 
than in girls in the two surveys, 
albeit not statistically significant. 
In March 2016, levels of severe 
underweight were found to be 
significantly higher among girls 
than boys. However, in August 
2015, levels between boys and 
girls were not significantly 
different. As shown in Figure 7b, 
the gap in underweight by 
gender was wider in August 2015 
than in March 2016, while for 
severe underweight, it was wider 
in March 2016 than in August 2015. The table and the graph show that no obvious decline in severe 
underweight in girls between the two surveys. 

  

Table 12c. Change in underweight in young and older children between August 2015 and March 2016   

 August 2015    March 2016   

 6 – 23 
months  

n = 239 

% (N) 

24 – 59 
months 

n = 398 

% (N) 

Statistical 
significance 
test 

6 – 23 
months  

n = 218 

% (N) 

24 – 59 
months 

n = 384 

% (N) 

Statistical 
significance 
test 

Underweight 54.4 (130) 54.8 (218) X2=0.009, 
df=1, 
P=0.924 

48.2 (105) 48.7 (187) X2=0.016, 
df=1, 
P=0.899 

Moderate 
underweight 

28.9 (69) 35.4 (141) 
  

29.4 (64) 34.4 (132)  

Severe 
underweight 

25.5 (61) 19.3 (77) X2=3.357, 
df=1, 
P=0.067 

18.8 (41) 14.3 (55) X2=2.086, 
df=1, 
P=0.149 

 

Table 12c illustrates changes in 
underweight in young and older 
children. Underweight levels in 
the two surveys were found 
almost same in children aged 6 to 
23 months and children aged 24 
to 59 months. For severe 
underweight, it was found higher 
in young children than in older 
group but the difference is not 
statistically significant as shown 
in table 12c. The gap between 
the two age groups for 

Figure 7b. The change of underweight levels in boys and girls 

Figure 7c. The change of underweight levels in young and older 
children 
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underweight and severe underweight is almost same in the two surveys as seen in figure 7c. The 
decline rate in both underweight and severe underweight from August 2015 to March 2016 for the 
two age groups is proportionally the same as seen in figure 7c. 

 

Chronic malnutrition (stunting)   

For stunting, no change was 
identified between the two 
surveys as shown in table 13a. 
Levels of stunting in Hodeidah 
are far exceeding the WHO 
threshold of 40% that is 
defining the ‘very high 
prevalence’ level of chronic 
malnutrition (WHO 2010). The 
graph in figure 8a shows the 
distribution of HAZ scores of 
assessed children in the two 
surveys in comparison to the 
distribution of reference 
children. The curves of both 
surveys are closed to each 
other explaining that no 
differences in stunting have 
been seen between the two surveys, but both are shifted to the lift of reference curve.   

 

Table 13a. Change in chronic malnutrition (stunting) between August 2015 and March 2016   

 August 2015  

n = 628 

% (N) 

March 2016 

n = 596 

% (N) 

Statistical significance 
test 

Stunting 48.7 (306) 

(43.5 - 53.9 95% C.I.) 

49.3 (294) 

(43.3 - 55.4 95% C.I.) 

t(68): -0.15, P=0.879 

Moderate stunting 31.8 (200)  

(27.6 - 36.5 95% C.I.) 

31.0 (185) 

(27.1 - 35.3 95% C.I.) 

t(68): 0.22, P=0.827 

Severe stunting 16.9 (106) 

(13.1 - 21.5 95% C.I.) 

18.3 (109) 

(13.8 - 23.9 95% C.I.) 

t(68): -0.47, P=0.643 

 

  

Figure 8a. The distribution of HAZ scores of the two surveys in 
compare to the reference 
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Table 13b. Change in stunting disaggregated for child gender between August 2015 and March 2016   

 August 2015    March 2016   

 Boys  

n = 327 

% (N) 

Girls 

n = 301 

% (N) 

Statistical 
significance 
test 

Boys  

n = 309 

% (N) 

Girls 

n = 287 

% (N) 

Statistical 
significance 
test 

Stunting 49.8 (163) 

(43.7 - 56.0 
95% C.I.) 

47.5 (143) 

(41.4 - 53.7 
95% C.I.) 

X2=0.343, 
df=1, 
P=0.558 

48.5 (150) 

(41.8 - 55.3 
95% C.I.) 

50.2 (144) 

(42.0 - 58.4 
95% C.I.) 

X2=0.158, 
df=1, 
P=0.691 

Moderate 
stunting 

31.5 (103) 

(26.8 - 36.7 
95% C.I.) 

32.2 (97) 

(26.5 - 38.5 
95% C.I.) 

 29.8 (92) 

(23.7 - 36.6 
95% C.I.) 

32.4 (93) 

(26.7 - 38.7 
95% C.I.) 

 

Severe stunting 18.3 (60) 

(13.9 - 23.8 
95% C.I.) 

15.3 (46) 

(10.7 - 21.3 
95% C.I.) 

X2=1.050, 
df=1, 
P=0.306 

18.8 (58) 

(14.1 - 24.5 
95% C.I.) 

17.8 (51) 

(12.1 - 25.4 
95% C.I.) 

X2=0.100, 
df=1, 
P=0.752 

 

Table 13b shows that there were 
no significant differences in levels 
or stunting and severe stunting 
between boys and girls in the two 
surveys. Similar to the overall 
picture as seen previously in 
table 13a and figure 8a, it is 
unlikely to see change in stunting 
as the gender basis between 
August 2015 and March 2016. 
Both table 13b and the graph in 
figure 8b show that trend for 
both stunting and severe stunting 
is almost static. Unlike acute 
malnutrition and underweight, 
change in stunting levels is not expected in short and medium run.   

 

  

Figure 8b. The change of stunting levels in boys and girls 
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Table 13c. Change in stunting in young and older children between August 2015 and March 2016   

 August 2015    March 2016   

 6 – 23 
months  

n = 239 

% (N) 

24 – 59 
months 

n = 389 

% (N) 

Statistical 
significance 
test 

6 – 23 
months  

n = 217 

% (N) 

24 – 59 
months 

n = 379 

% (N) 

Statistical 
significance 
test 

Stunting 47.7 (114) 49.4 (192) X2=0.163, 
df=1, 
P=0.686 

47.9 (104) 50.1 (190) X2=0.269, 
df=1, 
P=0.188 

Moderate 
stunting 

28.9 (69) 33.7 (131) 
  

25.3 (55) 34.3 (130)  

Severe stunting 18.8 (45) 15.7 (61) X2=1.045, 
df=1, 
P=0.307 

22.6 (49) 15.8 (60) X2=4.207, 
df=1, 
P=0.040 

 

The two surveys showed that 
stunting levels were slightly 
higher among children aged 24 
to 59 months than in children 
aged 6 to 23 months albeit not 
significant. In contrast, the two 
surveys showed that severe 
stunting levels were significantly 
higher in children aged 6 to 23 
months than in children aged 24 
to 59 months in the March 2016 
survey (P<0.05) as seen in table 
13c and the graph in figure 8c. 
No change between August 2015 and March 2016 was seen in stunting for both age groups as well as 
in severe stunting for the older children (figure 8c).   

 

Feeding practices 

Exclusive breastfeeding levels 
among  below 6 months children 
reduced from 19% in August 2015 
to 15% in March 2016, while the 
continuation of breastfeeding at 1 
year and 2 years increased from 
79% and 35% respectively in 
August 2015 to 88% and 61% 
respectively in March 2016. The 
proportion of children aged 6 – 23 
months that consumed at least 
from 4 food groups decreased 
from 30% in August 2015 to 26% 
in March 2016, however no 

Figure 8c. The change of stunting levels in young and older children 

Figure 9. Change in feeding practices between August 2015 and 
March 2016 
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difference between the means of dietary diversity scores of the two surveys as shown in table 14 and 
figure 9. 

Table 14. Feeding practices for children under 2 years in the two surveys 

Feeding practice indicator August 2015 March 2016 

N % Total N % Total 

Exclusive breastfeeding 13 18.8 69 12 14.8 81 

Continued breastfeeding at 1 year 41 78.8 52 38 88.4 43 

Continued breastfeeding at 2 years 17 34.7 49 27 61.4 44 

Minimum dietary diversity (MDD) 72 30.3 238 57 26.4 216 

Mean dietary diversity score (SD) 2.7 (1.53) 2.7 (1.55) 

 

Morbidity 

Unlike acute malnutrition, 
levels of ARI and fever 
increased from below 50% to 
above 60% between August 
2015 and March 2016 as 
shown in table 15 and figure 
10. No significant difference 
in diarrhoea levels of the two 
surveys, while an increase of 
suspected measles from 2.8 
(20 cases) to 4.7 (32 cases) is 
alarming, this increase was 
not statistically significant 
(P=0.065). 

 

Table 15. Morbidity among under 5 children in August 2015 and March 2016 

Sickness August 2015 March 2016 

N % Total N % Total 

Diarrhoea  296 41.7 709 272 39.5 688 

Cough or difficulty breathing  297 41.8 710 429 62.4 688 

Fever  339 47.7 710 428 62.2 688 

Suspected measles  20 2.8 708 32 4.7 687 

 

Figure 10. Change child morbidity levels between August 2015 and 
March 2016 
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Vitamin A supplementation and 
vaccination 

Between August 2015 and March 
2016, vitamin A supplementation 
among children aged 6 – 59 percent 
increased from 53% to 66%, 
however, this is still much lower 
than the Sphere Standards (95%). 
At the time that vaccination 
coverage of the third doses of the 
routine Pentavalent and the Polio 
has not changed between the two 
surveys, the coverage measles 
vaccination declined from 89% to 
81%.     

 

Table 16. Vaccination and vitamin supplementation in August 2015 and March 2016 

  August 2015 March 2016 

Indicator  N % Total N % Total 

Children aged 6 – 59 months received vitamin A 
supplementation in the past six months 

331 52.5 630 385 65.5 588 

Children received Pentavalent 3 and Polio 3 
vaccinations 

523 81.2 644 487 80.4 606 

Children aged 9 - 59 months received measles vaccine 530 88.8 597 443 81.3 545 

 

Mortality 

The recall period for assessing the 
death rate in the two surveys was 
made starting from the start for the 
conflict in March 2015 ending by the 
date of the survey, so that it was 135 
days for the survey of August 2015 
and one year for the survey of March 
2016. Using such different recall periods resulted in an inability to compare the death rates of the two 
surveys. 

 

 

  

 August 2015 March 2016 

Crude death rate 0.19 (CI: 0.09-0.43) 0.13 (CI: 0.08-0.21) 

Under 5 death rate 0.14 (CI: 0.02-1.07) 0.00 (CI: 0.00-0.00) 

Figure 11. Change in vaccination and vitamin A supplementation 
status between August 2015 and March 2016 

Table 17. Crude and under 5 death rates between August 2015 
and March 2016 
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Discussion 

This survey and comparative analysis with the survey conducted in 2015 identified that the nutritional 
situation in Hodeidah lowlands changed from August 2015 to March 2016.  

Acute malnutrition levels significantly declined from August 2015 to March 2016 (GAM: 31% to 21.7%, 
SAM: 8.9% to 3.3%). In Oct-Nov 2012, a nutrition survey conducted in the four agro-ecological zones 
of Hodeidah indicated a prevalence of 31.7% of acute malnutrition in the 3 lowland zones with 
prevalence of acute malnutrition of 9.9%. Hodeidah was prioritized for the implementation the 
Community Management of Acute Malnutrition (CMAM) programme. The main intervention 
programme was SAM treatment with small-scale community based programme. In March 2014, 
another survey was implemented which showed decline in acute malnutrition to 18%. However, the 
survey, conducted in August 2015 (during the crisis) indicated a prevalence of GAM and SAM of 31% 
and 8.9 respectively, which were at the same levels of 2011. The findings in this report indicate in 
terms of acute malnutrition (Figure 12) and also in terms of underweight as shown in the Results 
section 

Figure 12. Acute malnutrition levels during 2011 – 2016 

 

 

Variances in acute malnutrition levels may be a result of seasonality. The role of seasonality on acute 
malnutrition is the most likely explanation to the changes in acute malnutrition rates, as neither 
programme intervention or crisis has a strong enough effect to increase or reduce malnutrition levels 
in Hodeidah Lowland. Levels of GAM and SAM in October 2011 when the CMAM geographical 
coverage was less than 10% is similar to levels of August 2015 the time that coverage was over than 
90%. Hodeidah has not witnessed an armed clashes or unrest since March 2015 at the same time there 
was no improvement between the last to survey that can be considered as explanation of the 
significant decline of acute malnutrition levels in 7 months period.  

Treatment intervention accelerates the recovery and reduces the death rate caused by malnutrition, 
but such intervention cannot reduce the level of malnutrition at the community. A sustainable 
reduction in malnutrition requires a large-scale community based preventive programme, which can 
address the direct and underlying causes of malnutrition at the community level (Dent, Deconinck et 
al. 2014).  

Further research is required to better understand the role of seasonality on nutrition status in 
Hodeidah. Hodeidah is considered the food basket of Yemen, and it is concerning to see such seasonal 
declines. While a Yemen Seasonal Calendar has been developed by MoPIC and FAO, this resource does 
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not provide additional insight into the relationship with nutrition status. Research is required across a 
one year period, or over several time-points in one year, and modeling  

 

Malnutrition and losing of household income source 

As seen previously in Results part above, the partial losing of income got increased in March 2016 
while the fully losing of income got reduced. However in both surveys there was no association seen 
between the different types of malnutrition and the losing of income as seen in table 18.  

Table 18. The association between nutritional status and house hold income status in the two surveys 

 August 2015 March 2016 

Indicator Salary / 
ordinary 
income 
has not 
been lost 

% (N) 

Salary / 
income 
has 
partially 
been lost 

% (N) 

Salary / 
income 
has 
totally 
been lost 

% (N) 

Statistical 
significance 
test 

Salary / 
ordinary 
income 
has not 
been lost 

% (N) 

Salary / 
income 
has 
partially 
been lost 

% (N) 

Salary / 
income 
has 
totally 
been 
lost 

% (N) 

Statistical 
significance 
test 

Underweight 52.6 (90) 56.7 
(225) 

47.1 (33) X2: 2.53, df 2, 
P=0.283 

48.1 (75) 49.3 
(213) 

35.0 (7) X2: 1.58, df 2, 
P=0.453 

Severe 
Underweight 

17.0 (29) 23.7 (94) 21.4 (15) X2: 3.18, df 2, 
P=0.203 

14.1 (22) 16.9 (73) 15.0 (3) X2: 0.682, df 2, 
P=0.778* 

Stunting 52.0 (89) 47.7 
(186) 

47.1 (32) X2: 0.995, df 2, 
P=0.608 

46.8 (72) 50.9 
(218) 

40.0 (8) X2: 1.54, df 2, 
P=0.463 

Severe 
Stunting 

12.3 (21) 19.5 (76) 13.2 (9) X2: 5.12, df 2, 
P=0.077 

17.5 (27) 18.9 (81) 10.0 (2) X2: 1.10, df 2, 
P=0.761* 

Wasting 24.9 (43) 33.6 
(133) 

31.4 (22) X2: 4.30, df 2, 
P=0.117 

20.5 (32) 22.2 (96) 20.0 (4) X2: 0.220, df 2, 
P=0.946* 

Severe acute 
malnutrition 

6.9 (12) 10.4 (41) 5.7 (4) X2: 2.73, df 2, 
P=0.256 

0.6 (1) 4.2 (81) 5 X2: 4.66, df 2, 
P=0.176* 

* With Yate’s correction 

 

Malnutrition and residency  

Underweight and severe underweight did not differ by rural or urban location in August 2015.. 
However, the gap between rural and urban areas in March 2016. The prevalence of underweight was 
significantly higher in rural (52%) areas compared to urban (40%) (P<0.01) areas. Acute malnutrition 
levels in rural and urban with no significant difference in August 2015 (30% and 33% respectively), 
then declined in March 2016 to 22% and 20% respectively with no significant difference. Details are 
shown in Table 20. 
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Table 20. The association between nutritional status and residency in the two surveys 

Indicator 

  

August 2015 March 2016 

Rural 

% (N) 

Urban 

% (N) 

Statistical 
significance test 

Rural 

% (N) 

Urban 

% (N) 

Statistical 
significance test 

Underweight 54.1 
(186) 

55.1 
(162) 

X2: 0.07, df1, 
P=0.794 

52.4 
(216) 

40.3 
(79) 

X2: 7.81, df1, 
P=0.005 

Severe 
Underweight 

20.6 
(71) 

22.8 
(67) 

X2: 0.43, df1, 
P=0.511 

17.2 
(71) 

13.8 
(27) 

X2: 1.17, df1, 
P=0.279 

Stunting 49.9 
(170) 

47.6 
(137) 

X2: 0.33, df1, 
P=0.568 

51.7 
(212) 

44.8 
(86) 

X2: 2.50, df1, 
P=0.114 

Severe 
Stunting 

19.9 
(68) 

13.2 
(38) 

X2: 5.07, df1, 
P=0.024 

20.5 
(84) 

13.5 
(26) 

X2: 4.22, df1, 
P=0.040 

Wasting 29.6 
(102) 

32.7 
(96) 

X2: 0.71, df1, 
P=0.400 

22.3 
(92) 

20.4 
(40) 

X2: 0.273, df1, 
P=0.601 

severe acute 
malnutrition 

8.1 (28) 9.9 (29) X2: 0.60, df1, 
P=0.440 

3.1 
(13) 

3.6 (7) X2: 0.075, df1, 
P=0.784 

 

Malnutrition and feeding practices among children aged 6 - 23 months 

Table 21 illustrates the association between nutrition status and MMD for 2015 and 2016. Feeding 
practices in terms of continued breast-feeding at 1 year (12 – 15 months) and 2 years (20 to 23 months) 
increased from August 2015 to March 2016 while practicing the MDD (6 – 23 months) decreased. At 
the same time, there was a decline in levels of GAM, SAM, underweight and severe underweight from 
August 2015 to March 2016, while severe stunting was slightly increasing.  

In August 2015, a significant association was found between severe stunting in children aged 6 to 23 
months and eating from 4-food group or more. In March 2016, no associations were found between 
any type of malnutrition and minimum dietary diversity. 
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Table 21. The association between nutritional status and the MDD status in the two surveys 

 Indicator August 2015 March 2016 

Children 
eaten 
from 4 
food 
groups or 
more 

% (N) 

Children 
eaten 
from less 
than 4 
food 
groups 

% (N) 

Statistical 
significance test 

Children 
eaten from 
4 food 
groups or 
more 

% (N) 

Children 
eaten from 
less than 4 
food 
groups 

% (N) 

Statistical 
significance test 

Underweight 53.5 (38) 54.0 (87) X2: 0.005, df 1, 
P=0.942 

47.4 (27) 48.7 (77) X2: 0.031, df 1, 
P=0.740 

Severe 
Underweight 

18.3 (13) 28.6 (46) X2: 2.74, df 1, 
P=0.098 

19.3 (11) 19 (30) X2: 0.003, df 1, 
P=0.959 

Stunting 47.8 (32) 46.7 (77) X2: 0.02, df 1, 
P=0.880 

61.4 (35) 43.3 (68) X2: 5.48, df 1, 
P=0.019 

Severe 
Stunting 

7.5 (5) 21.8 (36) X2: 6.75, df 1, 
P=0.009 

28.1 (16) 21.0 (33) X2: 1.18, df 1, 
P=0.278 

Wasting 36.6 (26) 37.7 (61) X2: 0.02, df 1, 
P=0.881 

21.1 (12) 26.6 (42) X2: 0.681, df 1, 
P=0.409 

severe acute 
malnutrition 

11.3 (8) 14.2 (23) X2: 0.37, df 1, 
P=0.544 

5.3 (3) 5.7 (9) X2: 0.046, df 1, 
P=0.602* 

* Fisher exact test  

 

Malnutrition and morbidity 

In August 2015, diarrhoea was associated with GAM, SAM and severe underweight (P<0.05) as seen 
in Table 22. This association was no longer present by March 2016. Although the reduction in GAM, 
SAM and severe underweight was significant, diarrhoea levels did not change. Since there was no 
reduction in the prevalence of diarrhoea, it can be assumed that the decrease in the prevalence of 
malnutrition was not associated with diarrhoea.  

As illustrated in Table 23, ARI was associated with wasting and severe underweight in the August 2015 
survey. However no associations were observed in the March 2016 survey. At the sometime levels of 
ARI increased significantly from 42% to 62%.  

The prevalence of fever in children significantly increased from August 2015 to March 2016. Fever was 
associated with wasting (P<0.01) and severe underweight (P<0.001) in the August 2015 survey. In 
March 2016, fever was associated with underweight (P<0.05), severe underweight (P<0.05) and 
wasting (P<0.05).  No associations between malnutrition and measles were observed for either 
surveys (table 24). 
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Table 22. The association between nutritional status and diarrhoea status in the two surveys 

Indicator August 2015 March 2016 

Diarrhoea 
present 

% (N) 

Diarrhoea 
absent 

% (N) 

Statistical 
significance test 

Diarrhoea 
present 

% (N) 

Diarrhoea 
absent 

% (N) 

Statistical 
significance test 

Underweight 54.4 (141) 54.6 (203) X2: 0.001, df 1, 
P=0.974 

51.6 (129) 46.4 (166) X2: 1.61, df 1, 
P=0.204 

Severe 
Underweight 

25.9 (67) 18.5 (69) X2: 4.84, df 1, 
P=0.028 

19.2 (48) 14.0 (50) X2: 2.98, df 1, 
P=0.084 

Stunting 50.4 (130) 47.8 (174) X2: 0.40, df 1, 
P=0.525 

51.0 (126) 48.5 (172) X2: 0.382, df 1, 
P=0.536 

Severe 
Stunting 

19.4 (50) 14.8 (54) X2: 2.24, df 1, 
P=0.135 

20.2 (50) 16.9 (60) X2: 1.09, df 1, 
P=0.297 

Wasting 36.0 (94) 27.0 (100) X2: 5.91, df 1, 
P=0.015 

23.4 (59) 20.4 (73) X2: 0.765, df 1, 
P=0.382 

severe acute 
malnutrition 

12.3 (32) 6.5 (24) X2: 6.36, df 1, 
P=0.012 

4.4 (11) 2.5 (9) X2: 1.58, df 1, 
P=0.209 

 

Table 23. The association between nutritional status and ARI status in the two surveys 

Indicator 

  

August 2015 March 2016 

ARI 
present 

% (N) 

ARI absent 

% (N) 

Statistical 
significance test 

ARI 
present 

% (N) 

ARI absent 

% (N) 

Statistical 
significance test 

Underweight 54.4 (148) 54.7 (197) X2: 0.006, df 1, 
P=0.938 

48.3 (186) 48.9 (109) X2: 0.018, df 1, 
P=0.893 

Severe 
Underweight 

26.8 (73) 17.5 (63) X2: 8.00, df 1, 
P=0.005 

16.4 (63) 15.7 (35) X2: 0.047, df 1, 
P=0.829 

Stunting 48.2 (131) 49.3 (173) X2: 0.08, df 1, 
P=0.780 

47.4 (181) 53.2 (117) X2: 1.88, df 1, 
P=0.171 

Severe 
Stunting 

16.9 (46) 16.5 (58) X2: 0.02, df 1, 
P=0.898 

17.5 (67) 19.5 (43) X2: 0.376, df 1, 
P=0.540 

Wasting 38 (104) 25.3 (91) X2: 11.60, df 1, 
P=0.001 

22.3 (86) 20.6 (46) X2: 0.227, df 1, 
P=0.634 

severe acute 
malnutrition 

10.6 (29) 7.5 (27) X2: 1.81, df 1, 
P=0.179 

3.6 (14) 2.7 (6) X2: 0.390, df 1, 
P=0.532 
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Table 24. The association between nutritional status and fever status in the two surveys 

Indicator 

  

August  2015 March 2016 

Fever 
present 

% (N) 

Fever 
absent 

% (N) 

Statistical 
significance test 

Fever 
present 

% (N) 

Fever 
absent 

% (N) 

Statistical significance 
test 

Underweight 55.4 
(165) 

53.9 
(180) 

X2: 0.138, df 1, 
P=0.710 

51.6 
(199) 

43.2 (96) X2: 3.90, df 1, P=0.048 

Severe 
Underweight 

28.5 (85) 15.3 (51) X2: 16.38, df 1, 
P=0.000 

18.7 (72) 11.7 (26) X2: 5.02, df 1, P=0.025 

Stunting 49.3 
(146) 

48.3 
(158) 

X2: 0.06, df 1, P=0.802 50.4 
(193) 

47.9 
(105) 

X2: 0.334, df 1, P=0.564 

Severe 
Stunting 

17.9 (53) 15.6 (51) X2: 0.60, df 1, P=0.440 18.5 (71) 17.8 (39) X2: 0.050, df 1, P=0.824 

Wasting 37.0 
(111) 

25.2 (84) X2: 10.27, df 1, 
P=0.001 

24.5 (95) 16.7 (37) X2: 5.16, df 1, P=0.023 

severe acute 
malnutrition 

10.7 (32) 7.2 (24) X2: 2.34, df 1, P=0.126 3.9 (15) 2.3 (5) X2: 1.17, df 1, P=0.279 

 

Malnutrition and drinking water 

As illustrated in Table 25, no associations were observed between the type of drinking water source 
and either acute malnutrition or underweight for the 2015 and 2016 surveys. However, a significant 
association was observed in the August 2015 survey between severe stunting among children living in 
households with non-improved sources of drinking water. 

On the other hand, table 26 shows significant associations between cleanness of drinking water 
storage with underweight (P<0.01), severe underweight (P<0.001), stunting (P<0.01) and severe 
stunting (P<0.05) in March 2016, while there no significant association was found with any type of 
malnutrition in August 2015. 

  



35 
 

Table 25. The association between nutritional status and household drinking water source type in the two 
surveys 

Indicator August 2015 March 2016 

Improved 

water 
source 

% (N) 

Unimproved 

water source 

% (N) 

Statistical 
significance 
test 

Improved 

water 
source 

% (N) 

Unimproved 

water source 

% (N) 

Statistical 
significance test 

Underweight 54.7 (279) 53.2 (33) X2: 0.049, df 1, 
P=0.825 

47.9 (244) 54.3 (25) X2: 0.694, df 1, 
P=0.405 

Severe 
Underweight 

22.7 (116) 21.0 (13) X2: 0.100, df 1, 
P=0.752 

16.1 (82) 17.4 (8) X2: 0.051, df 1, 
P=0.821 

Stunting 49.9 (252) 47.5 (29) X2: 0.121, df 1, 
P=0.728 

49.5 (249) 47.8 (22) X2: 0.047, df 1, 
P=0.828 

Severe 
Stunting 

16.6 (84) 27.9 (17) X2: 4.69, df 1, 
P=0.030 

18.5 (93) 17.4 (8) X2: 0.034, df 1, 
P=0.854 

Wasting 31.8 (163) 29.5 (18) X2: 0.137, df 1, 
P=0.712 

20.4 (104) 26.1 (12) X2: 0.816, df 1, 
P=0.366 

severe acute 
malnutrition 

9.6 (49) 6.6 (4) X2: 0.590, df 1, 
P=0.443 

3.3 (17) 0.0 (0) X2: 1.58, df 1, 
P=0.225 

 

Table 26. The association between nutritional status and storage cleanness of the household drinking water 
in the two surveys 

Indicator August 2015 March 2016 

Clean 
water 
storage 

% (N) 

 

Unclean 
water 
storage 

% (N) 

 

Statistical 
significance 
test 

Clean 
water 
storage 

% (N) 

 

Unclean 
water 
storage 

% (N) 

 

Statistical 
significance test 

Underweight 54.6 (208) 54.5 (140) X2: 0.001, df 1, 
P=0.976 

43.2 (152) 55.9 (143) X2: 9.54, df 1, 
P=0.002 

Severe 
Underweight 

21.5 (82) 21.8 (56) X2: 0.007, df 1, 
P=0.936 

11.6 (41) 22.3 (57) X2: 12.36, df 1, 
P=0.000 

Stunting 47.7 (180) 50.4 (127) X2: 0.425, df 1, 
P=0.514 

44.1 (153) 56.9 (145) X2: 9.59, df 1, 
P=0.002 

Severe 
Stunting 

16.2 (61) 17.9 (45) X2: 0.303, df 1, 
P=0.582 

15.6 (54) 22.0 (56) X2: 4.03, df 1, 
P=0.045 

Wasting 32.8 (125) 28.3 (73) X2: 1.47, df 1, 
P=0.226 

18.9 (67) 25.5 (65) X2: 3.76, df 1, 
P=0.052 

severe acute 
malnutrition 

9.2 (35) 8.5 (22) X2: 0.082, df 1, 
P=0.774 

3.4 (12) 3.1 (8) X2: 0.030, df 1, 
P=0.863 
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Malnutrition and latrine type 

Between August 2015 and March 2016 the proportion of households used improved latrines (mainly 
the flush/pour flush latrines) decreased while the use of unimproved types (open pit latrines & 
defecation in open) increased. As shown in table 27, a significant association was identified between 
latrine type and malnutrition in August 2015 for severe underweight (P<0.05) and severe stunting 
(P<0.001). No other associations were identified.  

Table 27. The association between nutritional status and household latrine type in the two surveys 

Indicator   August 2015   March 2016  

Improved 
latrine 

% (N) 

Unimproved 
latrine 

% (N) 

Statistical 
significance test 

Improved 
latrine 

% (N) 

Unimproved 
latrine 

% (N) 

Statistical 
significance test 

Underweight 51.7 (152) 57.0 (195) X2: 1.80, df 1, 
P=0.179 

43.9 (115) 51.9 (177) X2: 3.81, df 1, 
P=0.051 

Severe 
Underweight 

18.0 (53) 24.6 (84) X2: 3.99, df 1, 
P=0.046 

14.9 (39) 17.0 (58) X2: 0.495, df 1, 
P=0.482 

Stunting 45.5 (133) 51.6 (173) X2: 2.32, df 1, 
P=0.128 

45.3 (117) 52.5 (178) X2: 3.00, df 1, 
P=0.083 

Severe 
Stunting 

9.9 (29) 23.0 (77) X2: 18.92, df 1, 
P=0.000 

14.7 (38) 20.4 (69) X2: 3.15, df 1, 
P=0.076 

Wasting 29.8 (88) 31.9 (109) X2: 0.309, df 1, 
P=0.578 

21.5 (56) 21.9 (75) X2: 0.020, df 1, 
P=0.889 

severe acute 
malnutrition 

8.8 (26) 9.1 (31) X2: 0.012, df 1, 
P=0.912 

3.8 (10) 2.6 (9) X2: 0.698, df 1, 
P=0.403 

 

Malnutrition and coping strategies 

The five strategies included in the two surveys were 1) the reduction of the meal size; 2) lowering the 
number of daily meals, 3) go to the bed hungry; 4) borrowing food or money to purchase food, or 
purchase food in credit, and 5) the reduction the health or/and education expenditure. These 
strategies at a household level either reduced or remained unchanged between August 2015 and 
March 2016 as previously presented. 

The association between malnutrition and use of coping strategies to confront food shortage was 
tested in the two surveys. The survey of August 2015 found only one significant association, which is 
between severe stunting and sleeping hungry (X2: 4.47, df 1, P<0.05), while in the survey of March 
2016, more than one association has been found. Stunting and severe stunting were found associated 
with the strategy of lowering the number of daily meals (X2: 4.47, df 1, P<0.05; and X2: 4.96, df 1, 
P<0.05 respectively), and stunting and sever wasting were found significantly associated with sleeping 
hungry (X2: 7.58, df 1, P<0.01; and X2: 3.92, df 1, P<0.05 respectively).  
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Conclusion and recommendations for future research 

In conclusion, this research identified significant changes in the nutritional situation in Hodeidah from 
2015 to 2016. Significant declines were observed for acute malnutrition and underweight from August 
2015 and March 2016. It is important to note however, that acute malnutrition levels remain above 
the WHO thresholds that identify a situation at critical particularly among children 6-23 months. 
Higher rates of acute malnutrition in this age group indicates poor complementary feeding practices.  

As the two studies were conducted in two different seasons, the change in the nutrition situation may 
due to seasonality. Further research is required to support this theory and to find more on seasonal 
determinants.   

Recognizing that the two surveys have been conducted in the same clusters, it was giving an 
opportunity for further but different types of statistical comparisons using non-parametric analysis, 
this including the comparison between means using the Related Samples Wilcoxon Signed Rank Test 
and Spearman's Rank Correlation Coefficient or (Spearman's rho). This is helping for setting further 
recommendations for future studies. The box below show some of findings of those analyses which 
are more focus on acute malnutrition and underweight. To widen the scope of hypotheses, all 
associations those show P values of less than 0.1 (Nuzzo 2014) can be considered when developing 
proposals for further research.  

 Although there was no change in the general losing of the income between August 2015 and 
March 2016, however, it was associated with the decline of SAM (by MUAC). This negative 
association may link to the fact that proportion of those partially loses their income increased 
while the proportion of totally loses the income decrease. 

 A decline in the using of improved drinking water sources is associated somehow with a decline 
in GAM levels (by MUAC). This is again negative association, which can be partly explained by 
the increased proportion of clean storage.  

 Increased proportion of open defecation is associated with less acceleration in the reduction of 
underweight. 

 Food security factor is associated with underweight. The decline in using the coping strategy of 
lowering the number of meals is associated more reduction of underweight. As there is a 
decline in relaying on Debts, the acceleration of reduction the GAM is decreasing. 

 The decline proportion in GAM was found associated with households with lower number of 
children.  

 Increased proportion of vaccination is associated with more decline in GAM.  

 The increased levels of ARI is associated with lower proportion of severe underweight declining. 

As a conclusion, associations shown in the box above are leading to recommend doing further studies 
on the following areas: 

- The care given to children (and mothers): This include the time that mothers (and father) give to 
children. Increased vaccination rate in one season than other can be referred to the time that 
parents are giving to their children in some seasons but in other seasons children are left without 
adult supervision and care. The number of children and size of the family is another related issue 

- The income and food security situation: This cannot investigated independently, it should go with 
studying household budgeting issue including earning and expenditures in seasonal basis using 
indicators of underweight and MUAC for both children and mothers. 
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- Livelihood and other activities of all population groups:  What are the livelihood activities of 
different population groups they are doing in each season? What activities that men are doing 
which are different than that of women. What are benefits and what are hazards.  
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Annex 1:  Hodeidah Lowland Nutrition Survey Questionnaire 
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Annex 2: Hodeidah Lowland Nutrition March 2016 Survey Team 
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Foraijah Aish Sulaiman Mustafa 
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Hind Mohammed Qasem Shakhs 
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Eman Mohammed Al-Shameeri 
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5 
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Maimona Ahmed Ameen Noman 

6 
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Fatoom Omar Maqbool Khadree 
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7 

Zaina Salem Sulaiman Rahban 

Dekra Bakri Al-Noaimi 

Sohaila Ibrahim Khalili Mashhoor 
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Mansoor Abdoh Al-Qhadasi Survey manager 

Waleed Sallam Al-madhaji Survey assistant manager- UNICEF  

Nagib Abdulbaqi  Ali Survey design, data analysis and 
report writing 

Briony Stevens Final report editing 

Hadhrami Hadi Naser Al-Hadhrami 

Data entry Ezzat Ibrahim Mahmood Al-kelee 

Sameh Helmi Al-Athwari 
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Annex 3: Calendar of events 

 Event Date Event تاريخ الحدث الحدث

 Muharram Beginning of Hijrij 1 محرم  من كل عام 1 رأس السنة الهجرية  
Year 

  Muharram A’ashora Day 10 محرم  من كل عام10 يوم عاشوراء         

 RabieAwal Anniversary of the 12 ربيع أول  من كل عام  12 المولد  النبوي    
birth of the Prophet 
(PUH) 

ذكرررررررررررررر  ا  رررررررررررررراء 

 والمعراج    

 Rajab Anniversary of Isra 27 رجب  من كل عام 27
and Me’raj 

)النصف من  ةالشعباني

 شعبان(

 Shaban Ashabania Day 15 شعبان  من كل عام  15

 Shawal Eid Al-Fitr 1 شوال من كل عام 1   عيد الفطر     
 Dhul-Hijjah Eid Al-Adha 10 ذي الحجة من كل عام 10     األضحىعيد 

السررررررررررررررررررررررررررررررررنة  رأس 

 الميالدية            

 January Beginning of 1 يناير من كل عام  1
Gregorian Year 

 Feb 2011 Youth Revolution 11 م2011فبراير   11 ثورة الشباب     

ربرررررر   تررررررول  عبررررررد

 الرئا ة   

 21February 2012 Election of Abed م2012فبراير 21
Rabbo for Presidency 

 March The Tree Day 1 مارس  من كل عام 1 عيد الشجرة   

  March 2011 Dignity Friday 18 م2011مارس  18 جمعة الكرامة     

 March The Mother Day 21 مارس  من كل عام  21          األمعيد 

 April Teacher Day 20 ابريل من كل عام    20 عيد المعلم                       

 April 2013 Army Restructuring 13 م2013ابريل  13 هيكلة الجيش  

 May Labour Day 1 مايو من كل عام 1 عيد العمال     

 May Unity anniversary 22 مايو من كل عام 22 عيد الوحدة   

 May 2011 Taiz holocaust 30 م2011مايو  30 محرقة  تعز 

 March The Dates Day 1 مارس  من كل عام 1 يوم التمر   

  June Al Manasef (the half يونيو  من كل عام المناصف     أيام
ripe dates) days 

 June- July- August Cutting of millet أغسطس –يوليو    -يونيو  صراب الدخن  
spikes 

الغبررررررة )الغوبرررررة(  أيرررررام

 )الرياح الخمسين ( 

 July – August Dusty days أغسطس –يوليو 
(Khamaseen) 

 -July- August  بتمبر – أغسطس –يوليو   هيل    أيام
September 

Suhail Days 

 أيررررررررررررررامالخريررررررررررررررف )

 المطر(  

 September - October Autumn (Rain) days وبرتاك – بتمبر 

الحصاد  أيام  December – January Harvest days يناير  -ديسمبر  
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Annex 4: Age determination job aid 
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Annex 5: Hodeidah Lowland March 2016 Survey Plausibility Check 
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Annex 6: Clusters for Hodeidah Lowland March 2016 Survey 

Cluster 
No 

Site (village or zone) Ozla District 

1 AlMotaredh - Bani AlAni Roba' AlWadi AlZohra 

2 Majhaf - AlKodf Roba' AlSham AlZohra 

3 Eid AlRoba' AlSharqi AlZohra 

4 AlJerbah AlZalia Roba' 
AlSamali 

AlLohiah 

5 AlAwla-Bani Aishan Roba' AlDos AlLohiah 

6 Dair AlZeeh Roba' AlQaham AlMoneera 

7 Dair AlQozia AlQozi AlQanawes 

8 AlKadra - AlShoraij AlZaidia AlZaidia 

9 AlHareeqiah - Solaiman Shobaili AlAtaweah AlZaidia 

10 AlDhahi - AlMaljam AlJarabeh AlSofla AlDhahi 

11 AlHosainiah - AlMajar AlJarabeh AlOlia AlDhahi 

12 Harat Dair Ta'am Bajil Bajil 

13 AlJobaiah AlDhamer Bajil 

14 Dair Salem Ali - Qazat Salem Ali AlKetabia Wal 
Waria 

AlMaraweah 

15 Dair Khaleel AlQatamela AlMaraweah 

16 AlKenbahia - Nana Factory Houses AlManafera AlDoraihemi 

17 AlKebniah AlRamia AlSofla AlSokhna 

18 AlMansora - Harat AlHazar AlManasera AlMansoria 

19 AlShamah Bait AlFaqeeh Bait AlFaqeeh 

20 AlMa'asela AlTaraf AlYamani Bait AlFaqeeh 

21 AlBariah AlTaraf AlShami Bait AlFaqeeh 

22 AlAkdah Roba' AlMahal Hais 

23 Harat AlQasr AlJomhori AlHawak AlHawak 

24 Harat Gholail AlHawak AlHawak 

25 Harat Al-Sadeqiah AlHawak AlHawak 

26 Madinat AlOmmal AlShamalia Almeena AlMeena 

27 Qalat AlHai AlTejari Almeena AlMeena 

28 AlShohada AlShamalia AlHali AlHali 

29 AlShabia AlHali AlHali 

30 AlMojanbedh Zabeed Zabeed 

31 AlQasawerah AlMahat Zabeed 

32 AlShabareeq - Mahwa AlShjoon AlShabareeq Zabeed 

33 AlAreesh AlMe'sala AlJarrahi 

34 Mahwa AlBahlool AlRakab AlJarrahi 

35 AlQanazeah AlMaghras AlTohaita 

Reserve clusters 

1 AlNajai AlKhalfia Bajil 

2 AlGhawader AlTaraf AlYamani Bait AlFaqeeh 

3 Yabes Bani Mohammed Bait AlFaqeeh 

4 AlKodf AlHali AlHali 
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Annex 7: The data collection daily plan 

Day Team # District Location from Hodeidah City Cluster #  

26/03/2016 1 AlZaidia North to Hodeidah City 9 

 2 AlZaidia North to Hodeidah City 8 

 3 AlDhahi North to Hodeidah City 10 

 4 AlDhahi North to Hodeidah City 11 

 5 AlSokhna East close to Hodeidah City 17 

 6 Bajil North close to Hodeidah City 13 

 7 Bajil North close to Hodeidah City 12 

27/03/2016 1 AlQanawes North to Hodeidah City 7 

 2 AlZohra North to Hodeidah City 1 

 3 AlLohiah North to Hodeidah City 5 

 4 AlMoneera North to Hodeidah City 6 

 5 AlLohiah South to Hodeidah City 4 

 6 AlZohra North to Hodeidah City 2 

 7 AlZohra North to Hodeidah City 3 

28/03/2016 1 AlJarrahi South to Hodeidah City 34 

 2 AlJarrahi South to Hodeidah City 33 

 3 AlTohaita South to Hodeidah City 35 

 4 Hais South to Hodeidah City 22 

 5 Zabeed South to Hodeidah City 30 

 6 Zabeed South to Hodeidah City 31 

 7 Zabeed South to Hodeidah City 32 

29/03/2016 1 Bait AlFaqeeh South to Hodeidah City 21 

 2 AlMaraweah East close to Hodeidah City 14 

 4 AlDoraihemi South close to Hodeidah City 16 

 3 Bait AlFaqeeh South to Hodeidah City 20 

 5 AlMaraweah East close to Hodeidah City 15 

 6 Bait AlFaqeeh South to Hodeidah City 19 

 7 AlMansoria East close to Hodeidah City 18 

30/03/2016 1 AlHali Hodeidah City 29 

 2 AlHali Hodeidah City 28 

 3 AlHawak Hodeidah City 24 

 4 AlHawak Hodeidah City 25 

 5 AlHawak Hodeidah City 23 

 6 AlMeena Hodeidah City 27 

 7 AlMeena Hodeidah City 26 
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