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Background 

In 1991, a rapid assessment survey was conducted in the mountainous regions of Yemen1, 

which showed a high prevalence of goitre in school children. According to this survey, the 

prevalence of total goitre rate (TGR) in the whole Yemen was estimated as 32%. In November 

1998, two years after introducing the USI strategy, the IDD National Survey was conducted. 

The survey showed that the prevalence of TGR was at 16.8% and the median urinary iodine 

excretion was 17.3µg/dl2. Unfortunately, no recent valid data are available. It was identified 

that there was an urgent need for a national survey using urinary iodine excretion as main 

indicator.  

The 1991 rapid assessment indicated that grade-2 goitre prevalence among school girls was 16 

– 55%. Unexpectedly, using the indicator of TSH, 63% of low land Tihama children was found 

to be iodine deficient3. Unlike Tihama, goitre prevalence among preschool children in southern 

and eastern governorates was 0.15%4. It was understood that IDD exists in lowland and coastal 

areas if people living there do not regularly consume seafood and since iodine in soil can easily 

be drained. The low prevalence of goitre in southern and eastern governorates is understood to 

be due to the traditional regular consumption of fish. The 1998 survey indicated that TGR in 

mountainous governorates/districts was at 31.1% and only 7.4% in sub mountainous and 

lowland governorates/districts. The prevalence of goitre by gender were at 18.1% and 14.1% 

among males and females, respectively. 

The main underlying cause of IDD is lack of iodine in food eaten. Existence of iodine in food 

is not depending on the type of food but on the presence of iodine in the environment where 

food grown or cultivated. Because of iodine draining from the soil, the only natural iodine food 

source is seafood. Salt iodization is an evidence-based intervention that effectively reduces 

iodine deficiency at a population-level. 

 

Survey objectives 

The purpose of this survey was to provide a nationally (by zones) representative data on the 

prevalence of iodine deficiency as well as household consumption of iodised salt, to assist 

policy makers and program managers in developing, mainstreaming monitoring, and 

evaluating programme interventions against IDD in the country. Specific survey objectives 

included: 

1- To determine the prevalence, severity and distribution of iodine deficiency by measuring 

urine iodine among children aged 6-12 years, in Highlands, Red Sea and Tihama Coast, 

Arabian Sea Coast, and Internal Plateau and Desert.  

2- To determine the percentage of households consuming adequately iodized salt in 

Highlands, Red Sea and Tihama Coast, Arabian Sea Coast, and Internal Plateau and Desert.  

                                                           
1 Azizi, F. Iodine Deficiency Disorders in the Republic of Yemen. Assignment Report No. 

WHO/EMRO/EM/NUT/106/E/R/12.91/30. Alexendaria: World Health Organization, EMRO. 1991. 
2 Zein AZ, Al-Haithamy S1, Obadi Q, Noureddin S. The epidemiology of iodine de®ciency disorders (IDD) in 

Yemen. Public Health Nutrition 2000; 3(2): 245-252. 
3 Zein, AZ. (1993). Situation Analysis of IDD and Control Strategy in Yemen. UNICEF 
4 Nasher, A. etal.(1984). Nutrition, Growth and Health among Preschool Children in PDRY, 1982 – 1983. Radda 

Barnen, Stockholm 
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3- To determine the prevalence and frequency of households consuming seafood by 

households one day and seven days prior to the surveys in Highlands, Red Sea  and Tihama 

Coast, Arabian Sea Coast, and Internal Plateau  and Desert. 

4- To determine the literacy situation of household caretakers in Highlands, Red Sea and 

Tihama Coast, Arabian Sea Coast, and Internal Plateau  and Desert. 

5- To determine the school level of children aged 6-12 years in Highlands, Red Sea and 

Tihama Coast, Arabian Sea Coast, and Internal Plateau and Desert. 

6- To assess the awareness and the understanding of household caretaker about the logo of the 

National IDD Control Programme that is usually put on salt packs in Highlands, Red Sea 

and Tihama Coast, Arabian Sea Coast, and Internal Plateau and Desert. 

7- To assess the practice of adding the salt to the food at household level in Highlands, Red 

Sea and Tihama Coast, Arabian Sea Coast, and Internal Plateau and Desert. 

 

The methodology 

The survey was designed as a population-based, cross-sectional, two-stage stratified random 

cluster sample survey to provide independent representative estimates, with acceptable 

precision, for the iodine deficiency in four geographic zones as well as an aggregated estimate 

at national level. Main indicators measured included urinary iodine, type of salt consumed by 

household, consumption of seafood, practice of adding to the salt, educational and literacy 

status of children and caretakers, and awareness on iodised salt. 

Since the epidemiological characteristics of IDD vary with geographical, environmental, 

demographic, and many other factors across the country, one level of stratification was dividing 

the country into the four ecological zones (Highlands, Red Sea and Tihama Coast, Arabian Sea 

Coast, and Internal Plateau and Desert) as shown in the map in Figure 1. Thus there was a total 

of four strata. In each of these strata, 30 core and 5 reserve Enumerated Areas (EA) were 

randomly selected using Probability Proportional to Size (PPS) approach. Only 30 EAs were 

to be reached in each stratum, while the reserve EAs were to be approached only if there was 

a refusal or difficult/denied access to more than 10 per cent of the core EAs. A total of 120 core 

EAs were reached in the four strata by 17 teams so that there was no need to visit reverse EAs. 

For each EA visited, on cluster was selected for the survey. List of clusters are shown in Annex 

1. 

Figure 1. Map of Yemen showing the four survey ecological zones (strata) 
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Sample design and size 

The sample design was made to assure getting representative sample of children aged 6 – 12 

years for assessing IDD at a zonal and national level. 

At the beginning of the survey period, two scenarios were set for calculating the minimum 

sample sizes of individuals and then the corresponding number for households. The first 

scenario was for children aged 6 -12 years with urinary iodine below 100 µg/l and the second 

was for households consuming adequately iodised salt. The highest calculated sample size 

scenario is the one of households consuming adequately iodised salt that was considered for 

the total number of households to be visited for filling the questionnaire and collecting salt 

samples, while subsample was randomly selected for urine samples. In each cluster 33 

households were selected for completion of the questionnaire and collecting of salt samples, 

while for urine specimens, only 9 specimens from each cluster in Highlands and 16 specimens 

from each cluster in other strata were the targeted considering that no more than one specimen 

has been taken from children living in the same household.   

For the first stage, the required number of EAs was drawn randomly for each stratum using 

PPS approach, while for the second stage, segmentation of EAs and listing the households were 

made by survey teams one day prior to the survey using the MI and CDC guidelines5. From 

each list, 33 households were selected for completion of the questionnaire and collecting the 

salt samples, then from the list of the selected 33 households, 9 or 16 households with children 

aged 6 – 12 years were randomly selected for urine samples. In case that selected households 

for urine specimens were including more than one legible child, one child was selected 

                                                           
5 Micronutrient Initiative and the Centers for Diseases Control and Prevention. (2007). Indicators and Methods 

for Cross-Sectional Surveys of Vitamin and Mineral Status of Populations. 
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randomly. Procedures of collection salt samples and urine specimens are described later in this 

report. 

In total, seventeen teams visited 3783 households as shown in Table 1. Salt samples were 

collected from 3608 households, reflecting 4751 children aged 6 to 12 years, and 1599 urine 

samples were collected. 

Table 1. The survey sampled households and children 

Stratum Households with 

completed 

questionnaires 

Households 

with tested salt 

samples 

% (N) 

Households 

with 6 - 12 

years children  

% (N) 

Children with 

tested urine 

specimens  

Internal Plateau and 

Desert 

880 97.8 (861) 67.4 (593) 418 

Arabian Sea Coast 949 97.8 (928) 61.6 (585) 442 

Highlands 972 97.2 (945) 64.9 (631) 276 

Red Sea and Tihama 

Coast 

982 89.0 (874) 64.4 (603) 463 

Total 3783 3608 (95.4) 2412 (63.8) 1599 

 

Training and field procedures 

EAs were selected for the four strata following PPS approach then, these selected EAs were 

distributed per governorate as shown in the Table 2. To complete the data collection process, 

112 field workers (As seen in Annex 3) from different governorates were recruited and divided 

into 17 teams. Five two-day trainings were conducted for field teams in 5 hubs (Aden, Dhamar, 

Hadhramout, Hodeidah and Sana’a City). 

The training programme included the survey objective, methodology, the daily field operations, 

approaching the community and households, segmentation, listing and selection of sample 

household and children, filing the questionnaire, quality aspects, salt samples and urine 

specimens’ collection, labelling and handling. 

Table 2. Core and reserve EAs distributed per strata and governorates 

Governorate Highlands 

Stratum I 

Red Sea and 

Tihama 

Stratum II 

Arabian Sea 

Coast 

Stratum III 

Internal 

Plateau and 

Desert 

Stratum IV 

Total 

Core 

EAs 

Reverse 

EAs 

Core 

EAs 

Reverse 

EAs 

Core 

EAs 

Reverse 

EAs 

Core 

EAs 

Reverse 

EAs 

Core 

EAs 

Reverse 

EAs 

Abyan 1 - - - 4 - 3 1 8 1 

Aden - - - - 10 4 - - 10 4 

Amran 2 - - - - - - - 2 - 

Al-Baidha 2 - - - - - 2 - 4 - 

Al-Dhale’ 1 - - - - - - - 1 - 
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Governorate Highlands 

Stratum I 

Red Sea and 

Tihama 

Stratum II 

Arabian Sea 

Coast 

Stratum III 

Internal 

Plateau and 

Desert 

Stratum IV 

Total 

Core 

EAs 

Reverse 

EAs 

Core 

EAs 

Reverse 

EAs 

Core 

EAs 

Reverse 

EAs 

Core 

EAs 

Reverse 

EAs 

Core 

EAs 

Reverse 

EAs 

Dhamar 4 - - - - - - - 4 - 

Hadhramout, 

Mukalla 

- - - - 8 1 4 - 12 1 

Hadhramout, 

Sayoon 

- - - - - - 8 1 8 1 

Hajjah 2 - 3 1 - - - - 5 1 

Hodeidah 1 - 22 4 - - - - 23 4 

Ibb 4 1 - - - - - - 4 1 

Al-Jawf - - - - - - 5 1 5 1 

Lahj 1 - - - 6 - - - 7 - 

Al-Mahrah - - - - 1 - - - 1 - 

Al-Mahweet 1 - - - - - - - 1 - 

Marib - - - - - - 1 - 1 - 

Raymah - 1  -  -  - - 1 

Sa’ada 1 - - - - - 1 - 2 - 

Sana’a 1 1 - - - - - - 1 1 

Sana’a City 3 2 - - - - - - 3 2 

Shabwa - - - - - - 6 2 6 2 

Socotra - - - - 1 - - - 1 - 

Taiz 6 - 5 - - - - - 11 - 

Total 30 5 30 5 30 5 30 5 120 20 

The field team leader and/or the sampling worker were responsible to travel to the EA one day 

prior to the survey to approach the community, and brief them on the survey purpose, and 

finalise sampling work including segmentation (if needed), listing households and selection of 

sampled households and children, and distribution of urine cups among selected households 

for urine to be collected from children on first urination in the morning. Required instructions 

were clearly given to household caretakers. The following day, enumerators completed the 

questionnaire and collected salt samples and urine specimens.  

Once team returned from the field, the teams worked on transferring urine samples to small 

sterile cryovials and freezing them. For each team, there was a team member who was 

responsible to collect the completed questionnaires, keeping and freezing samples and their 

transportation to the central survey technical team in Sana’a.  
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Handling of urine specimens and salt samples  

Each urine cup was labelled with the child’s name prior to distribution. During household 

visits, enumerators placed the cup in a plastic bag that also included a strip of paper with the 

child’s name, bound the bag and placed the sample in a cold box. 

At governorate main office of the survey, enumerators used gloves and plastic pads and were 

requested to transfer 3 ml of urine to two 5-ml sterile cryovials using disposable pipettes. For 

each child, four stickers carried one unique number for the cup, two criovials and the 

questionnaire. This number was later used later to link the urine analysis result and the child 

record in the survey dataset. For each cluster two packs of urine specimens were prepared, one 

was the core and the other was the backup. In each pack there was only one cryovial per child. 

Urine packs were then given to one member in the team whose responsibility is freezing and 

transportation them to the Central Public Health Laboratory in Sana’a City.    

Salt samples were collected using tightly closed cups. For each salt sample, two stickers carried 

the same unique number and placed on the cup and in the questionnaire. This number used later 

to link between the salt analysis result and the household record in the survey dataset.  

For each one pack of salt samples was were prepared and given to the same team member who 

was taking care of urine specimens. Salt samples were sent to the Water and Food Division at 

the Central Public Health Laboratory in Sana’a City.  

 

Lab tests of urine and salt and interpretation of readings 

Urine specimens were sent in frozen form to Tanzania. First, they were sent via UN 

Humanitarian Flight to Djibouti where they have been frozen for a short period by UNICEF 

Office there before they were sent via express mail service to Tanzania. The analysis was done 

by laboratories of Tanzania Food and Nutrition Centre (TFNC), Barrack Obama Avenue, Plot 

No. 09, P.O. Box 977, Dar Es Salaam, Tanzania. This laboratory is a member of the IRLI 

Network6.  

To determine the urinary iodine level, the Sandell-Kolthoff reaction was used in which iodide 

catalyses the reduction of ceric ammonium sulfate (yellow colour) to the cerous form 

(colourless) in the presence of arsenious acid. The determination of UI in all specimens were 

carried out in duplicate manner. Interpretation of the yield readings is made using the criteria 

in the Table 3 below. 

 

Table 3. Interpretation of median urinary iodine levels 

Median urinary 

iodine (μg/l) 

Iodine intake Iodine nutrition 

< 20 Insufficient Severe iodine deficiency 

20 – <50 Insufficient Moderate iodine deficiency 

50 – <100 Insufficient Mild iodine deficiency 

100 – <200 Adequate Optimal 

                                                           
6 International Resource Laboratories for Iodine (IRLI) Network was jointly established by CDC, WHO, 

UNICEF, ICCIDD and MI to identify laboratories to serve as effective resources for their regions, thus 

strengthening the capacity of laboratories throughout the world to accurately measure iodine in urine and salt. 
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200 – <300 More than 

adequate iodine 

intake 

Risk of iodine-induced hyperthyroidism within 5 or 10 

years following introduction of iodised salt in susceptible 

groups 

≥300 Excessive iodine 

intake 

Risk of adverse health consequences (Iodine-induced 

hyperthyroidism, autoimmune thyroid disease) 

Source: WHO/NHD/01.1, 2001 

The determination of iodine in salt was made using WYD Iodine Checker (National Salt 

Research Centre, Tianjin, China) in a duplicate manner. The determination mechanism 

depended the oxidative effect of iodate in acidic medium that is reduced to iodine in presence 

of iodide. Salt sample was considered as adequately iodised if its iodine content is note less 

than 15 ppm.  

 

Data entry, cleaning and analysis 

Data entry took place at the MoPHP Nutrition Department by four staff who also double 

checked of all records entered, and data cleaning. The entry was made into auto self-check 

Excel sheets. The data of urine and salt analysis were received from laboratories in Excel 

format which then were merged into the main data sheet using the unique numbers of the 

samples. After cleaning, data was converted to SPSS format for analyses.         

 

Sample weights 

The survey was conducted in four ecological strata in where household caretakers and children 

are the main targets. Weights were determined for households and children separately. 

Although salt samples were collected from all selected households, some lab salt readings were 

missed so that one more sample weight for running analysis including iodine content of salt. 

For urine specimens, they were collected from a subsample those number was also lower in the 

Highlands than in other strata, for this, one more sample weight for children considering the 

urinary iodine. Sample weights are showed in the Table 4. The method used for determination 

is described by Sullivan as aiming at having small values of a total of 4 to minimize the effect 

of sample inflation on the calculated confidence intervals.   

Table 4. Sample weights 

Stratum Name Household 

weight 

Household weight 

for the alt iodine 

variable 

Child 

weight 

child weight for 

urinary iodine 

variable 

Internal Plateau and Desert 0.32 0.31 0.34 0.23 

Arabian Sea Coast 0.33 0.33 0.32 0.19 

Highlands 2.73 2.69 2.76 3.21 

Red Sea and Tihama Coast 0.62 0.67 0.59 0.37 

Weights were used to assess the status at the national level, or per residence type and gender. 

They were used only for descriptive analysis, but for cross tabulation inferential analysis, 

sample weights were not used. 
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Results and Discussion 

Characteristics of the sampled households and children 

The overall weighted household size was found as 6.83 which is almost the same as the Yemen 

Demographic Health Survey (DHS) 2013. Different ecological areas are showing similar 

household size except the one of Internal Plateau and Desert which showed a household size 

of 7.7. In general, all national surveys since 1990s were showing a household size of 7 while 

the DHS 2013 indicated a decline to 6.8. The proportion of children aged 6-12 years in average 

is 0.193 that is highest in Highlands stratum with 0.198 and lowest Arabian Sea Coast stratum 

with 0.168 as shown in Table 5. 

Table 5. Household size and proportion of children aged 6-12 years in different survey strata 

Stratum Mean household size ± 

(SD) 

Proportion of 6-12 years 

children in household 

Internal Plateau and Desert (n = 880) 7.69 (4.17) 0.176 

Arabian Sea Coast (n = 949) 6.63 (3.14) 0.168 

Highlands (n = 972) 6.85 (3.33) 0.198 

Red Sea and Tihama Coast (n = 982) 6.38 (3.18) 0.189 

Weighted total 6.83 (3.36) 0.193 

 

In all household visited, the total number of children aged 6 – 12 years was 4751 children (2241 

girls and 2510 boys). The weighted total in Table 6 showed a gender ratio of 1:0.9 (boys:girls) 

that is slightly different than the unweighted one. In general, it can be said that both genders 

were equally distributed in different survey strata (X2 = 4.78, df = 3, P = 0.189). Both boys and 

girls were equally represented in urban and rural (X2 = 1.213, df = 1, P = 0.271) 

 

Table 6. Boys and girls aged 6 to 12 years in all households sampled for the survey 

  Girls 

N (%) 

Boys 

N (%) 

Stratum 
  

Internal Plateau and Desert (n = 

1195) 

534 (44.7) 661 (55.3) 

Arabian Sea Coast (n = 1054) 518 (49.1) 536 (50.9) 

Highlands (n = 1318) 629 (47.7) 689 (52.3) 

Red Sea and Tihama Coast (n = 

1184) 

560 (47.3) 624 (52.7) 

Residence (weighted) 
  

Rural (n = 4013) 1891 (47.1) 2122 (52.9) 

Urban (n = 1067) 523 (49.0) 544 (51.0) 

Weighted Total (n = 5080) 2414 (47.5) 2666 (52.5) 
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Of the overall distribution of children, 88% were school enrolled, while 12% were not. The 

lowest enrolment rates were found in Arabian Sea Coast (82.3%) while the highest was in the 

Internal Plateau and Desert (90.4%). No significant difference was seen between urban and 

rural, but girls with enrolment of 86% was significantly lower than boys (90.5%) (X2 = 20.561, 

df = 1, P <0.001) as seen in Table 7 below. 

 

Table 7. Distribution of children in sample based on their school level 
 

Not 

enrolled 

N (%) 

Still in 

level 1 

N (%) 

level 1 

N (%) 

level 2 

N (%) 

level 3 

N (%) 

level 4 

N (%) 

level 5 

and 

above 

N (%) 

Stratum        

Internal Plateau and Desert (n = 

1131) 

109 

(9.6) 

296 

(26.2) 

157 

(13.9) 

188 

(16.6) 

165 

(14.6) 

123 

(10.9) 

93 

(8.2) 

Arabian Sea Coast (n = 1042) 184 

(17.7) 

166 

(15.9) 

179 

(17.2) 

160 

(15.4) 

122 

(11.7) 

121 

(11.6) 

110 

(10.6) 

Highlands (n = 1293) 143 

(11.1) 

250 

(19.3) 

216 

(16.7) 

214 

(16.6) 

199 

(15.4) 

148 

(11.4) 

123 

(9.5) 

Red Sea and Tihama Coast (n = 

1161) 

166 

(14.3) 

255 

(22.0) 

190 

(16.4) 

221 

(19.0) 

155 

(13.4) 

98 

(8.4) 

76 

(6.5) 

Residence (weighted)        

Rural (n = 3936) 479 

(12.2) 

851 

(21.6) 

647 

(16.4) 

667 

(16.9) 

598 

(15.2) 

401 

(10.2) 

293 

(7.4) 

Urban (n = 1034) 109 

(10.5) 

143 

(13.8) 

171 

(16.5) 

169 

(16.3) 

138 

(13.3) 

146 

(14.1) 

158 

(15.3) 

Child gender (weighted)        

Boys (n = 2607) 257 

(9.9) 

500 

(19.2) 

403 

(15.5) 

418 

(16.0) 

436 

(16.7) 

315 

(12.1) 

278 

(10.7) 

Girls (n = 2361) 331 

(14.0) 

491 

(20.8) 

416 

(17.6) 

418 

(17.7) 

300 

(12.7) 

232 

(9.8) 

173 

(7.3) 

Weighted total (n = 4970) 588 

(11.8) 

994 

(20) 

818 

(16.5) 

836 

(16.8) 

736 

(14.8) 

547 

(11) 

451 

(9.1) 

The literacy level of household caretakers (usually mothers) was significantly different among 

different survey ecological strata (X2 = 454.303, df = 12, P<0.001). As seen in Table 8, the 

highest illiteracy was seen in zones of Red Sea and Tihama Coast at 83% while the lowest was 

in Arabian Sea Coast area at 37.5%. For years spent in formal education in schools of different 

levels (for only those school enrolled), the weighted mean was 8.54 (±4.08) years ranged from 

6.79 (3.48) years in the Internal Plateau and Desert to 8.99 (±4.08) years in Arabian Sea Coast. 

Illiteracy among rural household caretakers was significantly higher than among urbans with 

percentages of 72.6% and 41.5% respectively (X2 = 349.389, df = 4, P<0.001). The mean for 

schools years (only for those have been ever schooled) was at 8.01 (±4.11) for rural household 

caretakers and 9.08 (±4.00) years for urban household caretakers, which were significantly 

different.  
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Table 8. The literacy status of household caretakers 

 Illiterate 

N (%) 

Read and 

write  

N (%) 

Basic 

education 

N (%) 

Secondary 

education 

N (%) 

Higher 

education 

N (%) 

Stratum      

Internal Plateau and Desert (n = 

878) 

553 (63.0) 194 (22.1) 57 (6.5) 51 (5.8) 23 (2.6) 

Arabian Sea Coast (n = 949) 356 (37.5) 269 (28.3) 112 (11.8) 117 (12.3) 95 (10.0) 

Highlands (n = 972) 597 (61.4) 182 (18.7) 74 (7.6) 80 (8.2) 39 (4.0) 

Red Sea and Tihama Coast (n = 

982) 

812 (82.7) 71 (7.2) 42 (4.3) 41 (4.2) 16 (1.6) 

Residence (weighted)      

Rural (n = 2662) 1932 (72.6) 370 (13.9) 123 (4.6) 158 (5.9) 79 (3.0) 

Urban (n = 1195) 496 (41.5) 319 (26.7) 121 (10.1) 154 (12.9) 105 (8.8) 

Weighted Total (n = 3857) 2428 (63.0) 689 (17.9) 244 (6.3) 312 (8.1) 184 (4.8) 

 

Household consumption of seafood 

Household consumption of seafood one day prior to the survey was found to be different among 

survey ecological strata (X2 = 733.525, df = 3, P<0.001). The two coastal strata of Arabian Sea 

Coast and Red Sea and Tihama Coast were the highest with 64.6% and 52% respectively, while 

the lowest was at 10% in the Highlands as shown in Table 9. Urban households showed 

significantly higher consumption of seafood one day prior to the survey date (51.5%) than rural 

households (32.2%) (X2 = 130.468, df = 1, P<0.001)  

For the consumption of seafood within the last week prior to the survey, it was found that about 

58% of households in all survey strata consumed seafood for at least one day within the last 7 

days prior to the surveys. Rates were significantly different between the survey strata (X2 = 

1062.314, df = 3, P<0.001) which – as shown Table 9 – were highest in the two strata of 

Arabian Sea Coast and Red Sea and Tihama Coast at 85.5% and 78.7% respectively and is the 

lowest in Highlands at 21%. Urban households have shown significantly higher consumption 

of seafood 7 days prior to the survey than rural household date (75.2% in compare to 50.6%) 

(X2 = 204.584, df = 1, P<0.001)  

Table 10 shows that about 69% of households in Arabian Sea Coast are consuming seafood for 

3 days or more weekly, following by 53% in Red Sea and Tihama Coast and around 29% in 

Internal Plateau and Desert while it is around 5% in Highlands. Around 55% of urban 

household were consuming seafood for 3 days or more weekly in compare to about 30% of 

rural households. In total, almost 38% of households are consuming seafood for 3 days or more 

per week. 

Table 9. Households mentioned a consumption of seafood one day prior to the survey 

 Households consumed 

seafood last day 

N (%) 

Households consumed 

seafood last week 

N (%) 

Stratum   
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Internal Plateau and Desert (n = 880) 240 (27.3) 398 (45.2) 

Arabian Sea Coast (n = 949) 613 (64.6) 811 (85.5) 

Highlands (n = 972) 95 (9.8) 206 (21.2) 

Red Sea and Tihama Coast (n =981) 510 (52.0) 770 (78.7) 

Residence (weighted)   

Rural (n = 2663) 857 (32.2) 1344 (50.6) 

Urban (n = 1194) 615 (51.5) 897 (75.2) 

Weighted Total (n = 3857) 1472 (38.2) 2242 (58.2) 

 

Table 10. Days of consumption of seafood one week prior to the survey 

 0 day 

N (%) 

1 day 

N 

(%) 

2 days 

N (%) 

3 

days 

N 

(%) 

4 

days 

N 

(%) 

5 

days 

N 

(%) 

6 

days 

N 

(%) 

7 

days 

N 

(%) 

Stratum         

Internal Plateau and Desert (n 

= 851 

455 

(53.5) 

76 

(8.9) 

77 

(9.0) 

89 

(10.5) 

28 

(3.3) 

41 

(4.8) 

72 

(8.5) 

13 

(1.5) 

Arabian Sea Coast (n = 932 122 

(13.1) 

59 

(6.3) 

106 

(11.4) 

128 

(13.7) 

69 

(7.4) 

88 

(9.4) 

219 

(23.5) 

141 

(15.1) 

Highlands (n = 959 754 

(78.6) 

107 

(11.2) 

53 

(5.5) 

23 

(2.4) 

7 

(0.7) 

6 

(0.6) 

4 

(0.4) 

5 

(0.5) 

Red Sea and Tihama Coast (n 

= 968 

198 

(20.5) 

113 

(11.7) 

143 

(14.8) 

128 

(13.2) 

65 

(6.7) 

61 

(6.3) 

61 

(6.3) 

199 

(20.6) 

Residence (weighted) 
        

Rural (n = 2606 1264 

(48.5) 

274 

(10.5) 

281 

(10.8) 

235 

(9.0) 

117 

(4.5) 

111 

(4.3) 

109 

(4.2) 

215 

(8.3) 

Urban (n = 1175 278 

(23.7) 

120 

(10.2) 

125 

(10.6) 

123 

(10.5) 

55 

(4.7) 

69 

(5.9) 

187 

(15.9) 

218 

(18.6) 

Weighted Total (n = 3782 1542 

(40.8) 

394 

(10.4) 

406 

(10.7) 

358 

(9.5) 

173 

(4.6) 

180 

(4.8) 

295 

(7.8) 

434 

(11.5) 

 

The practice of adding salt to the food 

Adding salt to food items that are usually consumed fresh, such as vegetable salad and the local 

Sahweq (a blend made mainly of tomato and hot pepper), was higher (for more than 90% of 

households) in Red Sea and Tihama Coast and Highlands, while it is lower in the other two 

zones as shown in Table 11 (X2 = 225.623, df = 3, P<0.001). The practice was significantly 

higher in rural households (89%) than in urban households (81%) (X2 = 45.731, df = 1, 

P<0.001).  
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For the cooked meals, less than 1% of households in Yemen were adding the salt after the 

cooking of meal as shown in Table 12. Only in the Arabian Sea Coast, a third of households 

did add the salt at the end stage of cooking which is considered as a good practice. Adding the 

salt at the beginning of the cooking was found high in Red Sea and Tihama Coast and 

Highlands with almost 82% 73% respectively. Rural households were higher in adding salt at 

the beginning of the cooking than urban households (68.2% and 56.5% respectively) while 

urban households were higher in adding salt at the end of the cooking than rural households 

(20.5% and 5.9% respectively). 

 

Table 11. The practice of adding salt to food items that are eaten in fresh basis 
 

Added salt to fresh food 

N (%) 

Stratum 
 

Internal Plateau and Desert (n = 

878) 

675 (76.9) 

Arabian Sea Coast (n = 947) 693 (73.2) 

Highlands (n = 972) 894 (92.0) 

Red Sea and Tihama Coast (n = 

982) 

916 (93.3) 

Residence (weighted) 
 

Rural (n = 2659) 2367 (89.0) 

Urban (n = 1193) 966 (81.0) 

Weighted Total (n = 3852) 3333 (86.5) 

 

Table 12. The practice of adding salt to cooked foods 
 

At the beginning 

of cooking 

N (%) 

At the mid-point 

of cooking 

N (%) 

At the end 

of cooking 

N (%) 

After 

cooking 

N (%) 

Stratum 
    

Internal Plateau and Desert (n = 

879) 

592 (67.3) 229 (26.1) 57 (6.5) 1 (0.1) 

Arabian Sea Coast (n = 946) 262 (27.7) 398 (42.1) 286 (30.2) 0 (0.0) 

Highlands (n = 972) 709 (72.9) 205 (21.1) 52 (5.3) 6 (0.6) 

Red Sea and Tihama Coast (n = 

982) 

803 (81.8) 138 (14.1) 34 (3.5) 7 (0.7) 

Residence (weighted) 
    

Rural (n = 2663) 1817 (68.2) 670 (25.2) 158 (5.9) 18 (0.7) 

Urban (n = 1191) 673 (56.5) 274 (23.0) 244 (20.5) 0 (0.0) 
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Weighted Total (n = 3854) 2490 (64.6) 944 (24.5) 402 (10.4) 18 (0.5) 

 

The national IDD control logo 

The logo of the national IDD Control Programme as seen in Figure 2 was shown to the 

respondent household caretakers and respondents were asked to indicate if they had ever seen 

this logo as well as the place where they have seen it. Only 29.5% as a weighted total reported 

having seen as the logo as shown in Table 13, and ranged 

from 18.4% in Internal Plateau and Desert to 34% in both 

Highlands and Arabian Sea Coast. The difference between 

strata is significant (X2 = 75.6501, df = 3, P<0.001).  

As shown in Table 14, about 63% of those indicated having 

seen the logo on “Salt packs” The highest stratum is the 

Red Sea and Tihama Coast with 77% and the lowest is the 

Internal Plateau and Desert with 46.6%. The difference 

between strata was significant (X2 = 117.667, df = 6, 

P<0.001). Urban household caretakers were higher than 

rural ones in seeing the logo (35.8% in compare to 26.7%) 

which was significantly different (X2 = 32.979, df = 1, 

P<0.001). Around one fourth of rural household caretakers 

who reported seeing the logo could not give answer about 

the place they had seen it and only 59.4% of them have 

indicated seeing it on the salt packs in compare to 70.6% 

among urbans (X2 = 55.139, df = 2, P<0.001).   

Household caretakers who mentioned seeing the logo have 

also been asked on the meaning of it. The majority in all 

strata have given no answer in compare to only 27% who mentioned the answer of “iodised 

salt” as shown in Table 15. About 56% of rural household caretakers gave no answer about the 

meaning in compare to 36.3% of urban, at the same time 40.3% of urbans indicated the answer 

of “iodised salt” compared to 20% of rurals (X2 = 64.740, df = 3, P<0.001).   

Table 13. Indication of seeing the logo of national IDD Controlling Programme by household caretakers 
 

Seeing the logo 

N (%) 

Stratum 
 

Internal Plateau and Desert (n = 

879) 

162 (18.4) 

Arabian Sea Coast (n = 949) 324 (34.1) 

Highlands (n = 971) 332 (34.2) 

Red Sea and Tihama Coast (n = 

981) 

261 (26.6) 

Residence (weighted) 
 

Rural (n = 2661) 711 (26.7) 

Urban (n = 1194) 428 (35.8) 

Figure 2. The national IDD 

Control Programme logo 
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Weighted Total (n = 3855) 1139 (29.5) 

 

Table 14. Place where logo has been seen 

  Salt Packs 

N (%) 

Other places than salt packs 

N (%) 

No answer 

N (%) 

Stratum 
   

Internal Plateau and Desert (n = 247) 115 (46.6) 24 (9.7) 108 (43.7) 

Arabian Sea Coast (n = 403) 220 (54.6) 69 (17.1) 114 (28.3) 

Highlands (n = 385) 230 (59.7) 65 (16.9) 90 (23.4) 

Red Sea and Tihama Coast (n = 257) 198 (77.0) 51 (19.8) 8 (3.1) 

Residence (weighted) 
   

Rural (n = 842) 500 (59.4) 125 (14.8) 217 (25.8) 

Urban (n = 429) 303 (70.6) 90 (21.0) 36 (8.4) 

Weighted Total (n = 1271) 803 (63.2) 215 (16.9) 253 (19.9) 

 

Table 15. The logo meaning  

 Iodised 

salt 

N (%) 

Other but 

supportive 

answers 

N (%) 

Answers that are 

not related to salt 

and iodine 

N (%) 

No answer 

N (%) 

Stratum     

Internal Plateau and Desert (n = 

247) 

48 (19.4) 24 (9.7) 25 (10.1) 150 (60.7) 

Arabian Sea Coast (n = 403) 111 (27.5) 19 (4.7) 78 (19.4) 195 (48.4) 

Highlands (n = 385) 127 (33.0) 20 (5.2) 73 (19.0) 165 (42.9) 

Red Sea and Tihama Coast (n = 

254) 

57 (22.4) 21 (8.3) 41 (16.1) 135 (53.1) 

Residence (weighted)     

Rural (n = 841) 171 (20.3) 71 (8.4) 125 (14.9) 474 (56.4) 

Urban (n = 424) 171 (40.3) 33 (7.8) 66 (15.6) 154 (36.3) 

Weighted Total (n = 1265) 342 (27.0) 104 (8.2) 191 (15.1) 628 (49.6) 

 

Salt iodisation status 

More than 90% of households were found to use inadequately iodised salt in all strata (with 

iodine level of less than 15 ppm) as shown in Table 16. Levels of consumption of adequately 
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iodised salt are very low which are ranged from 1.9% in Highlands to 6.6% in Arabian Sea 

Coast and from 2% in rural to 7.3% in urban with a weighted total of 3.7% for the whole 

country. The overall weighted mean of iodine content in salt was 3.18 (SD ±5.30) ppm, with 

the highest in Arabian Sea Coast at 4.70 (SD ±6.37) ppm and lowest in Red Sea and Tihama 

Coast at 2.77 (SD ±6.19) ppm; and highest in urban than in rural at 4.37 (SD ±6.62) ppm and 

2.64 (SD ±4.47) ppm, respectively.  

Table 16. Salt iodisation status 
 

Adequately iodised 

N (%) 

Inadequately iodised 

N (%) 

Non iodised 

N (%) 

Stratum 
   

Internal Plateau and Desert (n = 

861) 

34 (3.9) 803 (93.3) 24 (2.8) 

Arabian Sea Coast (n = 928) 61 (6.6) 863 (93) 4 (0.4) 

Highlands (n = 945) 18 (1.9) 911 (96.4) 16 (1.7) 

Red Sea and Tihama Coast (n =874) 23 (2.6) 847 (96.9) 4 (0.5) 

Residence (weighted) 
   

Rural (n = 2505) 51 (2.0) 2405 (96.0) 49 (2.0) 

Urban (n = 1153) 84 (7.3) 1061 (92.0) 8 (0.7) 

Weighted Total (n = 3658) 135 (3.7) 3466 (94.8) 57 (1.6) 

 

Urinary iodine in children aged 6 -12 years 

In children aged 6 -12 years, the median urinary iodine concentrations between 100 μg/l and 

299 μg/l define a population as having no iodine deficiency. A public health issue is identified 

when 20% of samples are below 50 μg/l.  

As shown in Table 17, the weighted median urinary iodine was almost 101 μg/l indicating that 

half of population had urinary iodine below 100 μg/l but those with median urinary iodine 

below 50 μg/l were exceeding 20% as shown in Table 18. This finding indicates that iodine 

deficiency is still a public health problem in Yemen. Ecologically, the problem was of most 

concern in Highlands where the majority of Yemen population are living. Although, the median 

urinary iodine in Internal Plateau and Desert is above 100 μg/l (Table 17), the percentage of 

those with urinary iodine below 50 μg/l is exceeding 20% (Table 18) 

There was no significance difference in median UI (MUI) between urban and rural children 

and between boys and girls. Table 18 indicates that rural and urban with MUI<100 μg/l are 

50.3% and 47.9% respectively, and with MUI< 50 μg/l are 21.7% and 23.9% respectively; 

albeit not significant. While no significant differences were identified between boy and girl sub 

group analyses for MUI levels less than 100, girls were significantly higher than boys for 

MUI<50 μg/l with 24.7% in compare to 20% for boys (X2 = 4.067, df = 1, P=0.044). 

Table 17. Urinary iodine frequentiels for children aged 6 -12 years 
 

Mean (SD) Lower 

Quartile 

Median Upper 

Quartile 
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Stratum     

Internal Plateau and Desert (N = 

418) 

123.91 (84.36) 59.4 107.10 168.4 

Arabian Sea Coast (N = 442) 159.71 (125.99) 75.1 136.05 210.7 

Highlands (N = 276) 120.26 (107.30) 49.0 91.28 154.7 

Red Sea and Tihama Coast (N = 

463) 

196.12 (156.48) 86.5 156.00 268.7 

Residence (weighted)     

Rural (n = 932) 135.42 (122.10) 55.35 99.50 172.10 

Urban (n = 305) 128.54 (105.09) 50.45 105.80 179.50 

Child gender (weighted)     

Boys (636) 137.65 (119.77) 61.40 100.95 178.00 

Girls (n = 598) 129.65 (116.58) 50.40 99.50 163.70 

Weighted total (N = 1237) 133.72 (118.13) 54.6 100.75 173.6 

   

Table 18. Percentage of children with UI below 100 μg/l and below 50 μg/l 

 UI < 100 µg/l 

N (%) 

UI < 50 µg/l 

N (%) 

Stratum   

Internal Plateau and Desert (n = 418) 192 (45.9) 84 (20.1) 

Arabian Sea Coast (n = 442) 158 (35.7) 57 (12.9) 

Highlands (n = 276) 152 (55.1) 70 (25.4) 

Red Sea and Tihama Coast (n = 463) 144 (31.1) 54 (11.7) 

Residence (weighted)   

Rural (n = 933) 469 (50.3) 202 (21.7) 

Urban (n = 305) 146 (47.9) 73 (23.9) 

Child gender (weighted)   

Boys (n = 636) 314 (49.4) 127 (20.0) 

Girls (n = 598) 298 (49.9) 148 (24.7) 

Weighted total (n = 1238) 615 (49.7) 275 (22.2) 

 

Prior to 1990, no clear attention was given to IDD as a public health problem despite hospitals 

in northern governorates reporting high numbers of goitre cases in the 1980s7. On the other 

                                                           
7 Zein, AZ. (1993). Situation Analysis of IDD and Control Strategy in Yemen. UNICEF 
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hand, the nutrition survey conducted in southern and eastern governorates (the former PDRY) 

done in 1983 indicated a low goitre prevalence of 0.15%8 among preschool children. The low 

level of goitre prevalence was likely due to the traditional regular consumption of seafood in 

those governorates. 

In 1991, after the unification of the 

two parts of Yemen, the EMR Office 

at the World Health Organization 

supported a mission to conduct a rapid 

assessment of IDD in Yemen using a 

TGR indicator. The assessment was 

conducted in mountainous regions of 

the country, which showed a high 

prevalence of goitre in school 

children. According to this survey, the 

prevalence of total goitre rate (TGR) 

in Yemen was estimated as 32%9. 

That rapid assessment indicated a 

prevalence of grade-2 goitre in school 

girls of a range of 16 – 55%. In 1992, UNICEF supported the determination of TSH is blood 

samples those collected from children for the vitamin A deficiency study conducted in western 

Tihama which indicated that 63% of lowland Tihama children are iodine deficient10. 

In November 1998, a school based IDD National Survey was conducted. It was two years after 

the official introducing of the USI strategy supported by a law that stated compulsory salt 

iodization with 40 ppm iodine. The survey was conducted in two ecological zones, the 

mountainous governorates/districts and sub-mountainous and lowland governorates/districts. 

The survey used two indicators, the TGR and the UI. The survey report11 indicated a TGR 

prevalence of 31.1% in mountainous zone and 7.4% in lowland zone with overall TGR 

prevalence of 16.8%. The median urinary iodine was found as 136 µg/l in mountainous zone 

and 189 µg/l in lowland zone with 

overall MUI of 173 µg/l. Although 

the survey report has clarified that 

survey zones were not equal in 

population size showing that the 

mountainous zone comprises 

approximately 80% of country 

population, the finding of overall 

TGR and MUI shown by the report 

were not the weighted ones 

considering this population size 

differences12. 

                                                           
8 Nasher, A. etal.(1984). Nutrition, Growth and Health among Preschool Children in PDRY, 1982 – 1983. Radda 

Barnen, Stockholm 
9 Azizi, F. (1991). Iodine Deficiency Disorders in the Republic of Yemen. Assignment Report No. 

WHO/EMRO/EM/NUT/106/E/R/12.91/30. Alexendaria: World Health Organization, EMRO.  
10 Zein, AZ. (1993). Situation Analysis of IDD and Control Strategy in Yemen. UNICEF 
11 Zein AZ, Al-Haithamy S1, Obadi Q, Noureddin S. The epidemiology of iodine deficiency disorders (IDD) in 

Yemen. Public Health Nutrition 2000; 3(2): 245-252. 
12 If sample was weighted to find out national levels, the TGR used to be around 26% and MUI used to be 

Figure 3. Median urinary iodine of Yemen in 1998 and 

2015 

Figure 4. Levels of iodine deficiency in Yemen in 1998 

and 2015 
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As for the 1998 survey, the current 2015 survey showed differences in MUI between surveys 

zones, the lowest is Highlands with MUI of 90 µg/l, while coastal regions in the west (Red Sea 

and Tihama Coast) and the south (Arabian Sea Coast) were the highest with 156 µg/l and 136 

µg/l respectively. However, UI levels of 1998 are much higher than that of 2015.  

The 1998 survey showed insignificant 

differences between the two zones of 

the survey in the severity of IDD 

based on UI concentration. Similarly, 

in 2015, the differences between the 

survey four strata in IDD severity was 

not significant. In 1998, the any 

iodine deficiency (ID) (UI below 100 

µg/l) was found as 38% in 

mountainous zone and 25.7% in 

lowland zone that in both zones, the 

level is below 50%. For 2015 surveys, 

Highlands have high level of any (ID) 

(UI below 100 µg/l) that exceeds 50% 

(Table 18). The level of severe and moderate ID (UI below 50 µg/l) in 1998 survey were in 

both zones below than 20% (16.8% in mountainous zone and 9.1% in lowland zone, while in 

2015 survey, the strata of Highlands and Internal Plateau and Desert showed levels exceed 20% 

for severe and moderate ID (UI below 50 µg/l) (Table 18). The overall severity in the 1998 

report was presented unweighted with levels of 30.6 for any ID and 12.1% for severe and 

moderate ID13, which is higher than 2015 weighted ones (49.7% and 22.2 respectively) as 

shown in Table 18. 

The MUI in girls and boys was not significantly different as shown by the two surveys. At the 

stratum level, difference was seen in 2015 survey in the stratum of Internal Plateau and Desert 

that using Independent-samples Median Test showed a difference between the MUI in boys 

(117 µg/l) and girls (99 µg/l) with P value of 0.047. Although both girls and boys are almost 

same for prevalence of any ID (UI below 100 µg/l), that almost is not exceeding the 50% 

threshold, girls are with severe and moderate ID (UI below 50 µg/l) that exceeds the 20% 

threshold while boys are on the borderline. 

                                                           
around 146 µg/l.  
13 If sample was weighted to find out national levels, the any ID used to be around 35.5% and the severe and 

moderate ID used to be around 15.3%. 

Figure 5. Median urinary iodine of boys and girls in 

Yemen in 1998 and 2015 
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Globally, Yemen is 

amongst the lowest MUI 

countries. The graph in 

Figure 6 compares the 

current MUI of Yemen to 

some Asian and African 

countries those have data 

referred to 2010 or newer 

as listed in the Global 

Iodine Nutrition Scorecard 

201514. Yemen is almost at 

the borderline between the 

insufficient intake and the 

adequate intake.  

The national legislation that stated the mandatory iodisation of salt has been issued as a law in 

1996. It states that all salt for both human and animal consumption should be iodised with 

potassium iodate at a level of 40 ppm iodine. At the beginning, UNICEF was supporting the 

provision of potassium iodate to salt producers in free basis through MoPHP. The DHS survey 

of 1997 reported that 69.6% of household surveyed were consuming iodised salt15, but without 

indicating the adequacy of iodisation level. The 1998 IDD survey reported a percentage of 

54.1% of households were consuming iodised salt without giving indication of the adequacy 

of iodisation level. In 2003, the PAPFAM survey indicated a level 57.7% of households were 

consuming iodized salt but with only 30.4% who were consuming adequately iodised salt16.   

In 2002, MoPHP started implementing a cost revolving policy to provide the potassium iodate 

to salt producers with 50% then with 100% of the cost. UNICEF supported MoPHP and other 

related sectors to strengthen the monitoring of the process. Although many supervisory reports 

indicated a relatively high levels of salt iodisation at the production, retail and household levels, 

the level of adequate salt iodisation was very low. The UNICEF baseline survey of 2013 

reported only 19% of households are consuming iodized salt but only 5% are consuming 

adequately iodised salt17. The last DHS survey conducted in 2014 revealed a level of 49.9% of 

households were consuming iodised salt that ranged from 39.8% in rural areas to 71.9% in 

urban areas18, but without indicating the adequacy of iodisation level. 

All surveys above were using the rapid salt test kit that give qualitative indication to the 

iodisation level, while the 2015 IDD is the first national survey in the country that use a 

quantitative method to determine the iodine in salt. The survey indicated that 98.5% of 

households are consuming iodised salt, however 3.7% only are consuming adequately iodised 

salt (with 15 ppm iodine and above) ranged from 1.9% in Highlands to 6.6% in Arabian Sea 

Coast. The mean iodisation level was only 3.18 ppm that ranged from 2.77 ppm in Red Sea 

and Tihama Coast to 4.70 ppm in Arabian Sea Coast. 

                                                           
14 Global Iodine Nutrition Scorecard 2015. Accessed on 12/7/2016.  

http://www.ign.org/cm_data/Scorecard_2015_August_26_new.pdf 
15 CSO and DHS. (1998). Yemen Demographic and Maternal and Child Survey 1997. Central Statistical 

Organization, Sana’a. 
16 MoPHP, CSO, and Arab League. (2004). Family Health Survey 2003, Final Report. The Pan Arab Project for 

Family Health. 
17 CSO and UNICEF. (2013). UNICEF Yemen Baseline Survey report 2013. UNICEF Country Office, Yemen. 
18 MoPHP, CSO, PAPFAM and DHS program. (2015). Yemen National Health and Demographic Survey 2013. 

Ministry of Public Health and Population, Sana’a. 

Figure 6. Median urinary iodine of Yemen and some other 

countries in the region 
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These lower levels of consumption of adequately iodised salt at the household levels are not 

referred to the poor storage conditions of salt at the household, but mainly are referred the 

shortage of the adequately iodised salt at the market level. During the survey, field teams were 

requested to collect one or two sealed packs of salt form markets near to cluster sites. A number 

of 161 packs were collected and sent to the lab. Only one pack was found with iodine level of 

more than 20 ppm19, while only 6 packs are with iodine level of above 15 ppm.   

When comparing the 

current consumption of 

adequately iodised salt of 

Yemen with that of some 

Asian and African 

countries those have data 

updated on 2010 or later in 

the UNICEF Global 

Database20, it was found 

Yemen is the lowest next 

to Mauritania and Sudan 

as shown in the graph in 

Figure 7. 

There is no association has 

been found between the 

level of UI and the education level of household caretaker, the practice of adding salt to food 

items those are usually eaten uncooked, the stage of adding salt to cooked food, or mentioning 

seeing the logo of IDD control national programme. The association have been found between 

the household consumption of seafood either 1 day or 7 days prior to the survey and both levels 

of iodine deficiency (P<0.001) as shown in Table 19, while salt iodisation status was found 

associated with any iodine deficiency (UI below 100 µg/l) (P<0.00) but not for moderate and 

severe ID (UI below 50 µg/l) as shown in Table 19 that also includes where appropriate the 

prevalence Odds Ratio (POR) with 95% CI which supports the Chi Square test.  

Table 19. Association between ID level and both seafood consumption and salt iodisation status   
  

UI below 50 

µg/l 

N (%) 

Statistical 

test 

UI below 

100 µg/l 

N (%) 

Statistical 

test 

Eating seafood 

yesterday 

Yes (n=680) 87 (12.8) X2=12.219, 

df=1, 

P=0.000 

240 (35.3) X2=12.811, 

df=1, 

P=0.000 
 

No (n=919) 178 (19.4) POR=0.611 

(0.462-

0.807) 

406 (44.2) POR=0.689 

(0.562-

0.845) 

Eating seafood last 7 

days 

Yes (n=997) 139 (13.9) X2=13.483, 

df=1, 

P=0.000 

353 (35.5) X2=27.357, 

df=1, 

P=0.000 

                                                           
19 National regulations stated that the level of iodine in salt at the market level should not be less than 20 ppm. 
20 Accessed on 12/7/2016 http://data.unicef.org/nutrition/iodine.html 

Figure 7. Consumption of adequately iodised salt in compare to 

some other countries 
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No (n=600) 126 (21) POR=0.609 

(0.467-

0.795) 

292 (48.7) POR=0.578 

(0.470-

0.710) 

Salt iodisation status Adequately 

iodised 

(n=69) 

6 (8.7) X2=3.980*, 

df=2, 

P=0.137 

11 (15.9) X2=18.338, 

df=2, 

P=0.000 
 

Inadequately 

iodised 

(n=1451) 

248 (17.1) 
 

607 (41.8) 
 

 
Non iodised 

(n=21) 

3 (14.3) 
 

9 (42.9) 
 

* Likelihood Ratio 

At the stratum level, significance associations between eating seafood one day prior to the 

survey and any ID (UI below 100 µg/l) was found in both strata of Internal Plateau and Desert 

and Highlands, while the association between eating seafood either seven days prior to the 

survey and any ID (UI below 100 µg/l) was found only in Internal Plateau and Desert only as 

shown in Table 20. POR with 95% CI supports the Chi Square test. 

Salt iodization was found to have significant association with both any ID (UI below 100 µg/l) 

and severe and moderate ID (UI below 50 µg/l) in the stratum of Internal Plateau and Desert 

(P<0.01). On the other hand, no association has been seen between ID and salt iodisation status 

in the stratum of Highlands. For strata of Arabian Sea Coast and Red Sea and Tihama Coast, 

salt iodisation status was found to have significant association with both any ID (UI below 100 

µg/l) and severe and moderate ID (UI below 50 µg/l) (P<0.05) as shown in Table 20.  

Table 20. Association between ID level and seafood consumption and salt iodisation status (per stratum 

analysis)  

Stratum     UI below 

50 µg/l 

N (%) 

Statistical 

test 

UI below 

100 µg/l 

(%) 

Statistical 

test 

Internal Plateau 

and Desert 

Eating 

seafood 

yesterday 

Yes (n=127) 19 (15) X2=2.996, 

df=1, P= 

0.083 

47 (37) X2=5.851, 

df=1, P= 

0.016 

    No (n=291) 65 (22.3) POR=0.6

12(0.349-

1.071) 

145 

(49.8) 

POR=0.5

92(0.386-

0.907) 

Arabian Sea 

Coast 

Eating 

seafood 

yesterday 

Yes (n=294) 39 (13.3) X2=0.107, 

df=1, P= 

0.744 

107 

(36.4) 

X2=0.16, 

df=1, P= 

0.689 

    No (n=148) 18 (12.2) POR=1.1

05(0.608-

2.007) 

51 (34.5) POR=1.0

88(0.719-

1.646) 
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Stratum     UI below 

50 µg/l 

N (%) 

Statistical 

test 

UI below 

100 µg/l 

(%) 

Statistical 

test 

Highlands Eating 

seafood 

yesterday 

Yes (n=24) 6 (25) X2=0.002, 

df=1, P= 

0.966 

18 (75) X2=4.219, 

df=1, P= 

0.04 

    No (n=252) 64 (25.4) POR=0.9

79(0.372-

2.574) 

134 

(53.2) 

POR=2.6

42(1.015-

6.875) 

Red Sea and 

Tihama Coast 

Eating 

seafood 

yesterday 

Yes (n=235) 23 (9.8) X2=1.63, 

df=1, P= 

0.202 

68 (28.9) X2=1.044, 

df=1, P= 

0.307 

    No (n=228) 31 (13.6) POR=0.6

89(0.389-

1.223) 

76 (33.3) POR=0.8

14(0.549-

1.208) 

Internal Plateau 

and Desert 

Eating 

seafood last 

7 days 

Yes (n=191) 32 (16.8) X2=2.446, 

df=1, P= 

0.118 

68 (35.6) X2=15.11

5, df=1, 

P= 0.000 

    No (n=227) 52 (22.9) POR=0.6

77(0.415-

1.106) 

124 

(54.6) 

POR=0.4

59(0.309-

0.682) 

Arabian Sea 

Coast 

Eating 

seafood last 

7 days 

Yes (n=385) 48 (12.5) X2=0.488, 

df=1, P= 

0.485 

134 

(34.8) 

X2=1.152, 

df=1, P= 

0.283 

    No (n=57) 9 (15.8) POR=0.7

6(0.35-

1.646) 

24 (42.1) POR=0.7

34(0.417-

1.293) 

Highlands Eating 

seafood last 

7 days 

Yes (n=51) 14 (27.5) X2=0.132, 

df=1, P= 

0.717 

34 (66.7) X2=3.496, 

df=1, P= 

0.062 

    No (n=224) 56 (25.0) POR=1.1

35(0.572-

2.253) 

117 

(52.2) 

POR=1.8

29(0.966-

3.464) 

Red Sea and 

Tihama Coast 

Eating 

seafood last 

7 days 

Yes (n=370) 45 (12.2) X2=0.404, 

df=1, P= 

0.525 

117 

(31.6) 

X2=0.178, 

df=1, P= 

0.673 

    No (n=92) 9 (9.8) POR=1.2

77(0.6-

2.717) 

27 (29.3) POR=1.1

13(0.676-

1.834) 
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Stratum     UI below 

50 µg/l 

N (%) 

Statistical 

test 

UI below 

100 µg/l 

(%) 

Statistical 

test 

Internal Plateau 

and Desert 

Iodisation 

status 

Adequately 

iodised 

(n=20) 

0 (0) X2=9.372

*, df=2, 

P= 0.009 

1 (5) X2=14.33

2, df=2, 

P= 0.001 

    Inadequately 

iodised 

(n=379) 

81 (21.4) 
 

181 

(47.8) 

 

    Non iodised 

(n=11) 

2 (18.2) 
 

6 (54.5) 
 

Arabian Sea 

Coast 

Iodisation 

status 

Adequately 

iodised 

(n=28) 

3 (10.7) X2=0.894

*, df=2, 

P= 0.640 

5 (17.9) X2=7.133

*, df=2, 

P= 0.028 

    Inadequately 

iodised 

(n=403) 

51 (12.7) 
 

148 

(36.7) 

 

    Non iodised 

(n=3) 

0 (0) 
 

0 (0) 
 

Highlands Iodisation 

status 

Adequately 

iodised (n=8) 

3 (37.5) X2=0.684

*, df=2, 

P= 0.711 

4 (50) X2=0.131

*, df=2, 

P= 0.936 

    Inadequately 

iodised 

(n=258) 

64 (24.8)  142 (55)  

    Non iodised 

(n=5) 

1( 20)  3 (60)  

Red Sea and 

Tihama Coast 

Iodisation 

status 

Adequately 

iodised 

(n=13) 

0 (0) X2=3.981

*, df=2, 

P= 0.137 

1 (7.7) X2=6.245

*, df=2, 

P= 0.044 

    Inadequately 

iodised 

(n=411) 

52 (12.7) 
 

136 

(33.1) 

 

    Non iodised 

(n=2) 

0 (0) 
 

0 (0) 
 

* Likelihood Ratio 

Eating seafood is associated with lower number of children with lower urinary iodine. In urban, 

significant association was been found between eating seafood either one day prior to the 

survey (p<0.05) or seven days prior to the survey (P<0.001) and both any ID (UI below 100 

µg/l) and severe and moderate ID (UI below 50 µg/l). In Rural, the association was found 

between eating seafood seven days prior to the survey and any ID type (UI below 100 µg/l) 
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(P<0.05) as seen in Table 21 that includes POR with 95% CI which supports the Chi Square 

test. 

Salt iodization status was found to have significant association with any ID type (UI below 100 

µg/l) in both urban and rural (P<0.05) as shown in Table 21. The proportion of children with 

UI below 100 µg/l was much lower in the group of adequate iodised salt than the other two 

groups, while there was no difference between the group of inadequately iodised salt and non-

iodised salt.  

Table 21. Association between ID level and seafood consumption and salt iodisation status (per stratum 

analysis) 

   UI 

below 

50 µg/l 

N (%) 

Statistical 

test 

UI 

below 

100 µg/l 

N (%) 

Statistical 

test 

Urban Eating seafood 

yesterday 

Yes 

(n=280) 

22 (7.9) X2=6.249, 

df=1, P= 

0.012 

75 

(26.8) 

X2=5.874, 

df=1, P= 

0.015 
  

No 

(n=237) 

35 

(14.8) 

POR=0.4

92(0.28-

0.865) 

87 

(36.7) 

POR=0.63

1(0.434-

0.917) 

Rural Eating seafood 

yesterday 

Yes 

(n=400) 

65 

(16.3) 

X2=3.614, 

df=1, P= 

0.057 

165 

(41.3) 

X2=3.112, 

df=1, P= 

0.078 
  

No 

(n=682) 

143 (21) POR=0.7

31(0.529-

1.011) 

319 

(46.8) 

POR=0.79

9(0.623-

1.025) 

Urban Eating seafood last 7 

days 

Yes 

(n=406) 

33 (8.1) X2=16.17

9, df=1, 

P= 0.000 

105 

(25.9) 

X2=26.322

, df=1, P= 

0.000 
  

No 

(n=111) 

24 

(21.6) 

POR=0.3

21(0.18-

0.57) 

57 

(51.4) 

POR=0.33

(0.214-

0.51) 

Rural Eating seafood last 7 

days 

Yes 

(n=591) 

106 

(17.9) 

X2=1.47, 

df=1, P= 

0.225 

248 (42) X2=4.02, 

df=1, P= 

0.045 
  

No 

(n=489) 

102 

(20.9) 

POR=0.8

29(0.613-

1.123) 

235 

(48.1) 

POR=0.78

1(0.614-

0.995) 

Urban Iodisation status Adequatel

y iodised 

(n=41) 

3 (7.3) X2=2.017

*, df=2, 

P= 0.365 

6 (14.6) X2=7.193*

, df=2, P= 

0.027 
  

Inadequat

ely 

iodised 

(n=460) 

54 

(11.7) 

 
153 

(33.3) 
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Non 

iodised 

(n=5) 

0 (0) 
 

1 (20) 
 

Rural Iodisation status Adequatel

y iodised 

(n=28) 

3 (10.7) X2=1.575

*, df=2, 

P= 0.455 

5 (17.9) X2=8.750, 

df=2, P= 

0.013 
  

Inadequat

ely 

iodised 

(n=991) 

194 

(19.6) 

 
454 

(45.8) 

 

  
Non 

iodised 

(n=16) 

3 (18.8) 
 

8 (50) 
 

* Likelihood Ratio 

By comparison of means of urinary iodine between groups of salt iodisation status using 

Independent Samples Kruskal-Wallis Test, it was shown a significant difference (P<0.001) but 

between means of the group of “Inadequately iodised” and the group of “Adequately iodised” 

as indicated by LSD and Bonferroni post hoc tests. Similar finding was identified when the 

analysis was run for the stratum of Internal Plateau and Desert, while no significant differences 

between means have been found in other strata. 

Concerning the difference between means of urinary iodine in groups reporting eating and not 

eating seafood 1 day and 7 days prior to the survey, the Independent Samples Mann-Whitney 

U Test showed significant differences. The mean UI of children in households who have 

reported eating seafood one day prior to the survey (165.71 µg/l (±137.28 µg/l)) was 

significantly higher (P<0.001) than that of children from households reporting the non-eating 

of the seafood last day (145.49 µg/l (±119.08 µg/l)). For eating the seafood during the last 7 

days, the mean of 166.21 µg/l (±133.11 µg/l) for those reported eating the seafood has been 

found significantly higher 

(P<0.001) than 133.24 

µg/l (±112.95 µg/l) of 

those reported non-eating 

of the seafood. At the 

stratum level, only for 

Internal Plateau and 

Desert where significant 

difference has been found 

between UI means of 

those mentioned eating 

and non-eating seafood. 

The UI mean of 137.85 

µg/l (±82.32 µg/l) for 

those reported eating 

seafood one day prior to 

the survey is significantly 

higher (P<0.01) than the 

UI mean of 117.83 µg/l 

(±84.66 µg/l) for those 

reported non-eating 

Figure 8. The correlation of urinary iodine (µg/l) and iodine content 

in salt (ppm) 
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seafood yesterday. The UI mean of 143.81 µg/l (±91.92 µg/l) in children living in households 

those reported eating the seafood seven days prior to the survey is significantly higher 

(P<0.001) than 107.18 µg/l (±73.57 µg/l) of those living in households reported non-eating of 

seafood seven days prior to the survey. 

A significant positive correlation was observed between the urinary iodine in micrograms per 

litre and salt iodine content in ppm (Spearman’s rho=0.078, P=0.002). Similarly, positive 

regression was found with R2, F, and P of 0.006, 9.224 and 0.002 respectively. At stratum level, 

significant positive correlation has been seen between the urinary iodine in micrograms per 

litre and salt iodine content in ppm in Highlands (Spearman’s rho=0.162, P=0.008), and in 

Internal Plateau and Desert (Spearman’s rho=0.130, P=0.008). Positive significant regression 

was found in Internal Plateau and Desert with R2, F and P of 0.063, 27.285 and <0.001 

respectively but no significant regression was found in Highland (F=0.407 and P=0.524).   
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Significant positive correlation has 

been seen between the urinary iodine in 

micrograms per litre and number of 

days during the last week sea food was 

consumed in the household 

(Spearman’s rho=0.140, P<0.001). 

Similarly, positive significant 

regression was found with R2, F, and P 

of 0.012, 18.567 and <0.001 

respectively. At stratum level, 

significant positive correlation has 

been seen in Internal Plateau and 

Desert between the urinary iodine in 

micrograms per litre and number of 

days during the last week sea food was 

consumed in the household 

(Spearman’s rho=0.197, P<0.001). 

Similarly, positive significant 

regression was found with R2, F and P 

of 0.017, 6.934 and 0.009 respectively. 

As seen in Table 18, no significant 

difference between girls and boys in 

the weighted mean urinary iodine level. 

However, at stratum level, significance 

difference was only seen in Internal 

Plateau and Desert between mean UI of 

133.98 µg/l (±89.73 µg/l) in boys and 

mean UI of 109.38 µg/l (±73.79 µg/l) 

in girls with P=0.008 using the 

Independent Samples Mann-Whitney 

U Test. 

 

Figure 9. The correlation of urinary iodine (µg/l) and iodine content in salt (ppm) was significant 

in Internal Plateau and Desert and in Highlands 

Figure 10. The correlation of urinary iodine 

(µg/l) and eating of seafood last week (days) 

Figure 11. The correlation of urinary iodine 

(µg/l) and eating of seafood last week (days) was 

significant in Internal Plateau and Desert 
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One lesson learned was identified during the implementation of this survey. During the 

planning of the survey, it was decided to implement it at the school level, however, the school 

enrolment data that was available at that stage showed a less than 75% of children aged 6 to 12 

years were enrolled, for that reason, it was decided to make it a household based survey. 

Findings of the survey showed that school enrolment levels were much higher than the 

expected with 90.1% and 86% in boys and girls respectively (Table 7). This may indicate that 

doing such surveys in future can be made school level instead of household levels, however, 

advantages, of doing it at the household level in all measures cannot be compromised. It is 

highly recommended for future surveys to be household based regard less the school enrolment 

levels. 

 

Conclusion and recommendations 

Half of the Yemeni population are iodine deficient which is a cause of mental developmental 

problems in children, including implications on the productivity and reproductive functions 

and lowering of IQ levels in school-aged children as indicator of reduced learning abilities. The 

prevalence of households who consume adequately iodised salt is below 5%. The median 

urinary iodine decreased from 173 µg/l in 1998 to 101 µg/l in 2015, and levels of household 

consumption of adequately iodised salt decreased from 30.4% in 2003 to 3.7% in 2015. 

The undersupply of adequately iodised salt in the market is the main reason behind the lack of 

consumption of iodised salt. Salt producers usually have the technical capacity to do proper 

addition and mixing, however, the monitoring system, especially the external one that 

government should do is extremely weak, understanding that the whole government system for 

food inspection at the market level is weak and with unclear structure.  

More than 90% of the salt produced in Yemen for human and animal consumption is locally 

mined and/or harvested. Yemen has one of the largest salt mines in the region that is located in 

Al-Salif District21. Nearby there are few smaller mines located in Al-Qumah and Al-Lohia. 

Other small mines are located in Marib and Shabwa governorate For solar salt, Yemen has 

coast with a long of about 2000 Km extended from Midi in Hajjah in the west up to Hawf in 

AL-Mahra in the east in where many salinas are harvesting the salt. These mines and salinas 

are providing with more than 95% of the salt consumed in the country. 

Concerned government authorities should take measures to assure availability of enough 

quantities of the adequately iodised salt in the local market. Giving the support to the weak 

food inspection and monitoring system should not be considered as a proper measure at the 

time the country is witnessing an escalated armed conflict, intractable political crisis and 

accelerated economic deterioration. One of possible options to intervene, is to restrict the salt 

industry to few producers those who can do proper refining and iodization and have the 

capacity to meet the demand of the adequately iodised salt, at the same time, other producers 

can shift to the packaging of the refined iodised salt. 

The support of respective donors to improve the availability of adequately iodised salt in the 

local market is urgently required. Provision of the iodisation material, potassium iodate in free 

basis is required and crucial at this time. This support should only be given to a short list of 

producers who are committed and have the proper technicality to produce a good iodised salt. 

Continuous technical support is also required to assure proper iodisation process and strengthen 

the internal monitoring.      

                                                           
21 Stanley J. Lefond. (1969). Handbook of World Salt Resources. Plenum Press, New York. 
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Annexes 

Annex 1: Survey clusters for each stratum  

Cluster Hara (City zone) 

or Village 

Uzla (Sub-

district) 

District Governorate 

Stratum I: Highlands 

Core clusters 

1 AlQaran AlQara Rosud Abyan 

2 Al Osa AlTalh Sahar Sa'ada 

3 AlMalha AlHosain AlHosain AlDhale' 

4 AlRebat Yaman Yaher Yaher Lahj 

5 Haisd Qasim AlDhofrain AlTafah AlBaidha 

6 Hadwan Assufla AlRashdah AlMalajem AlBaidha 

7 AlJafa Momaj Maweyah Taiz 

8 AlShareq Bani Esa Jabal Habashi Taiz 

9 Halaq Khadeer 

AlSalami 

Khadeer Taiz 

10 Bani Ali AlAboos Haifan Taiz 

11 AlDhaboa'a 

AlSofla 

AlQahera AlQahera Taiz 

12 AlQaseer AlJanadya 

AlOlya 

AlTaizziah Taiz 

13 Antra Bani Solaiman Bora'a Hodeidah 

14 AlQahdoor AlJawan 

WalQatabia 

Aflah AlYaman Hajjah 

15 AlHawyah Qalat Hameed AlShaghaderah Hajjah 

16 AlWhda Sho'ob Sho'ob Sana'a City 

17 Arwa School AlWahdah AlWahdah Sana'a City 

18 Qalalah Maeen Maeen Sana'a City 

19 Gahsh AlQeblah Malhan Almahweet 

20 Eir Sayran AlSharqi Sheharah Amran 

21 Ras AlWadi Wadi Eial Ali Maswar Amran 

22 Dhaf Alo Jahran Jahran Dhamar 

23 Ja'ar Maghram 

AlWasat 

Wisab AlA'ali Dhamar 

24 7 Yolyo Dhamar Dhamar City Dhamar 

25 AlMedhba'a Anban AlManar Dhamar 
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Cluster Hara (City zone) 

or Village 

Uzla (Sub-

district) 

District Governorate 

26 Kharbat AlSobari hHadda AlNaderah Ibb 

27 Najman Kawman Hobaish Ibb 

28 Arsamah Qua'a Hulaian AlOdain Ibb 

29 AlMeja'ara Hadfan AlSaiani Ibb 

30 Qasabat Bani 

Sohaim 

AlMansoor Arhab Sana'a 

Reserve clusters 

1 AlFath AlWasta AlSafiah AlSafiah Sana'a City 

2 AlQabel - 

AlJawah 

Bani Al-Hareth Bani AlHareth Sana'a City 

3 Bani Shaiban Bakal Mazhar Raymah 

4 Anamer Asfal - 

AlJabajeb 

AlMashannah AlMashannah Ibb 

5 Bait Abhar Bani Al-Nemri AlHaimah 

AlDakheliah 

Sana'a 

Stratum II: Red Sea and Tihama Coast 

Core clusters 

1 AlKhamees Rob' AlSham AlZuhra Hodeidah 

2 Beyoot Hussain Bani Jame' AlLuhaia Hodeidah 

3 AlMabakera Kashareb AlQanawes Hodeidah 

4 AlMelah AlZaidiah AlZaidiah Hodeidah 

5 AlBulghaitha AlJarabeh 

AlSofla 

AlDhahi Hodeidah 

6 Kudf Zameela AlJomadi Bajil Hodeidah 

7 AlTurbah AlKhalfia Bajil Hodeidah 

8 AlKhadhariya AlKetabiah 

WalWariah 

AlMarawe'ah Hodeidah 

9 Omar Abdullah AlAmeriah 

WalDahli 

AlMarawe'ah Hodeidah 

10 AlManqam 

AlAsfal 

AlJahba AlOlya AlDoraihimi Hodeidah 

11 AlModammen AlRamia AlOlya AlSokhnah Hodeidah 

12 AlMAhazera Bait Alfaqeeh Bait AlFaqeeh Hodeidah 

13 AlMoql AlTarf AlYamani Bait AlFaqeeh Hodeidah 

14 AlQalama Rob AlHadhrami Hais Hodeidah 
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Cluster Hara (City zone) 

or Village 

Uzla (Sub-

district) 

District Governorate 

15 AlDohmia AlHawak AlHawak Hodeidah 

16 Harat AlKurneesh AlHawak AlHawak Hodeidah 

17 AlZabariah AlHodeidah AlMeena Hodeidah 

18 AlKudf AlHodeidah AlHali Hodeidah 

19 AlTaweela Belad Alroqood Zabeed Hodeidah 

20 Darban Belad AlSalamah Zabeed Hodeidah 

21 AlAreesh AlMAselah AlJarrahi Hodeidah 

22 Harat AlQatab AlTohaita AlTohaita Hodeidah 

23 Malham Bani Salah Maqbanah Taiz 

24 AlAroodh Merab Maqbanah Taiz 

25 Bani Ali AlMajaesha Maqbanah Taiz 

26 AlManaseeb AlJoma'a AlMakha Taiz 

27 AlGhareef AlDharaifa AlWazeiah Taiz 

28 AlHaddiyah Bani Thawab Abs Hajjah 

29 Bani Fadhel Bani Fadhel Hairan Hajjah 

30 AlJarbah Aslam AlWasat Aslam Hajjah 

Reserve clusters 

1 AlDhaher Rob AlHejn (Bani 

Jame') 

AlLuhaia Hodeidah 

2 AlKhabal AlAtawiah AlZaidiah Hodeidah 

3 AlTawr AlAla AlTaraf AlShami Bait AlFaqeeh Hodeidah 

4 AlDakhl 

AlMahdood A 

AlHali AlHali Hodeidah 

5 AlMotaradh 

AlAsfal 

AlShea'ab Haradh Hajjah 

Stratum III: Arabian Sea Coast 

Core clusters 

1 Ali Jahes Dar Saad Dar Saad Aden 

2 7 Yolyo AlShaikh Othman AlShaikh Othman Aden 

3 Jameel Qasim AlShaikh Othman AlShaikh Othman Aden 

4 Beer Fadhl AlMansoorah AlMansoorah Aden 

5 Bani Shallal AlMansoorah AlMansoorah Aden 

6 Abdulaziz 

Abdulwali 

AlMansoorah AlMansoorah Aden 
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Cluster Hara (City zone) 

or Village 

Uzla (Sub-

district) 

District Governorate 

7 Jassar AlTawahi AlTawahi Aden 

8 Ben Shalal Seerah Seerah (Creatar) Aden 

9 Shamsan Seerah Seerah (Creatar) Aden 

10 Ali Hussain 

Abdulnabi 

Khor Maksar Khor Maksar Aden 

11 AlAis AlAis Almaseela Almahrah 

12 Qusaier Alraidah 

WaQusaier 

Alraidah WaQusaier Hadhramout 

(AlMukalla) 

13 AlDees 

AlSharqyah 

AlDees AlDees Hadhramout 

(AlMukalla) 

14 AlSada AlShehr AlShehr Hadhramout 

(AlMukalla) 

15 Ghail Bawazeer Ghail BaWazeer Ghail BaWazeer Hadhramout 

(AlMukalla) 

16 30 November Hadeebo Hadeebo Socotra 

17 AlSalam AlMukalla City AlMukalla City Hadhramout 

(AlMukalla) 

18 Bowaish AlMukalla City AlMukalla City Hadhramout 

(AlMukalla) 

19 AlSeddeeq AlMukalla City AlMukalla City Hadhramout 

(AlMukalla) 

20 AlHasi AlMukalla AlMukalla Hadhramout 

(AlMukalla) 

21 Qaryat Tasbah Ahwar Ahwar Abyan 

22 Jea'ar Jea'ar Khanfar Abyan 

23 kadamat AlSayed 

Qasim 

Jea'ar Khanfar Abyan 

24 AlJabalain Jea'ar Khanfar Abyan 

25 AlAlfooq Tor AlBaha Tor AlBaha Lahj 

26 Ghabrah AlMadhareba  AlMadhareba 

walA'ara 

Lahj 

27 Kharaz Camp AlA'ara  AlMadhareba 

walA'ara 

Lahj 

28 Zaidah AlHotah Toban Lahj 

29 AlMAhallah AlHotah Toban Lahj 

30 Hafat Kareesh AlHotah Toban Lahj 
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Cluster Hara (City zone) 

or Village 

Uzla (Sub-

district) 

District Governorate 

Reserve clusters 

1 Omar AlMokhtar AlShaikh Othman AlShaikh Othman Aden 

2 Hai Naji - 

AlZubairi 

AlBoraiqa AlBoraiqa Aden 

3 Radfan - 

AlDahmashi 

AlMoa'ala AlMoa'ala Aden 

4 Radfan - 

Abdulbari 

Abdulhabeeb 

AlMoa'ala AlMoa'ala Aden 

5 AlAis AlMukalla City AlMukalla City Hadhramout 

(AlMukalla) 

Stratum IV: Internal Plateau and Desert 

Core clusters 

1 AlJerbah Wadi Al Abo 

Jobarah 

Ketaf AlBoq' Sa'ada 

2 Samah Baroh Hijr AlSaiar Hijr AlSaiar Hadhramout 

(Sayoon) 

3 AlAdiah AlQatn AlQatn Hadhramout 

(Sayoon) 

4 AlSahari Shebam Shebam Hadhramout 

(Sayoon) 

5 AlGhorfah Sayoon Sayoon Hadhramout 

(Sayoon) 

6 Zaidah Sayoon Sayoon Hadhramout 

(Sayoon) 

7 AlSowari Tareem Tareem Hadhramout 

(Sayoon) 

8 Dhaba'at AlSoom AlSoom Hadhramout 

(Sayoon) 

9 AlMahsan Saif Dawa'an Hadhramout 

(AlMukalla) 

10 Hawrah Hawrah Wadi Alain Hadhramout 

(Sayoon) 

11 Mankhoop Amd Amd Hadhramout 

(AlMukalla) 

12 AlKhaba AlDhalaiah AlDhalaiah Hadhramout 

(AlMukalla) 
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Cluster Hara (City zone) 

or Village 

Uzla (Sub-

district) 

District Governorate 

13 Nafhoon Horaidha Horaidha Hadhramout 

(AlMukalla) 

14 Amoodah Arma' Arma' Shabwa 

15 Tamrah Ain Ain Shabwa 

16 AlMatnah AlOlya Baihan Shabwa 

17 Amrzowa Markha AlSofla Markha AlSofla Shabwa 

18 Jool Hal Saad Habban Habban Shabwa 

19 Azzan Mayfa'a Mayfa'a Shabwa 

20 AlJaneh AlMahfad AlMahfad Abyan 

21 Hat Al Naser Jaishan Jaishan Abyan 

22 Habeel 

AlMakhassah 

Zara Lawdar Abyan 

23 Nade' Dabbash Maswar Al 

Dabbash 

Nade' AlBaidha 

24 Owain AlAsfal Owain AlSawma'a AlBaidha 

25 AlHazmah Al Rashed 

Moneef 

Mareb Mareb 

26 AlMahjal Wadi Khab Khab WalSaha'af AlJawf 

27 AlSarahat AlOlya AlMotoon AlMotoon AlJawf 

28 Bait AlQail Al Ahmed bin 

Kool 

Barat AlA'anan AlJawf 

29 AlMasama Wadi Bani Noof Rajozah AlJawf 

30 Warda AlBehbaha Rajozah AlJawf 

Reserve clusters 

1 Hai AlQarm Sayoon Sayoon Hadhramout 

(Sayoon) 

2 Gol AlShaganain Nisab Nisab Shabwa 

3 Hai Ataq 

AlQadeem 

Ataq Ataq Shabwa 

4 AlKhodairah Zara Lawdar Abyan 

5 AlMarhanah AllSaha'af Khab WalSaha'af AlJawf 
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Annex 2: Survey questionnaire  
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Annex 3: Survey team  

 

Field teams 

Governorate Team # Name  Role 

Abyan 13 Saeed Ali Omar Logistic support 

Ammar Abdulkareem AlSharjabi Team leader 

Ali Futaini Abdullah Household listing and 

sampling 

Yehia Hasan Daba Household listing and 

sampling 

Samiha Salem Al-Dawlah Enumerator 

Theqah Mahdi Enumerator 

Hasan Afeef Hasan Urine and salt samples 

handling 

Sa’ada 3 

 

Nabeel Mosfer Abdullah Logistic support and urine 

and salt samples handling 

Ebraheem Ahmed Al-Shesri Team leader and 

household listing and 

sampling 

Awatef Hamdan Al-Razihi Enumerator 

Amattarahman Mohammed Al-

Razihi 

Enumerator 

 

Lahj and Al-

Dhale’ 

 

14 Dr. Ensijam Mohammed Zain Logistic support (Lahj) 

Awaas Saeed Qasem Logistic support (Al-

Dhale’) 

Dr. Mahfoodh Ali Moqbel Team leader 

Adel Salem Ayash Household listing and 

sampling 

Ahmed Faisal Salem Household listing and 

sampling 

Anwar Waleed Saleh Enumerator 

Donia Ahmed Ali Enumerator 

Mostafa Abdullah Hadi Urine and salt samples 

handling 

Al-Baidha 15 Jalal Hussain Al-Zawa’ari Logistic support and urine 

and salt samples handling 
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Governorate Team # Name  Role 

 Ali Alawi Al-Homaiqani 

 

Team leader and 

household listing and 

sampling 

Zainab Ali Al-Rasheedi Enumerator 

Ebtisam Al-Raimi Enumerator 

Taiz 

 

6 Aref Mohammed Awfan Logistic support 

Dr. Adel Abdulmahmood Al-Absi Team leader 

Tawfeeq Abdo Saeed Al-Naqeeb Household listing and 

sampling 

Ali Abdullah Ghaleb Household listing and 

sampling 

Asia Mohammed Morshed Enumerator 

Latefa Qannaf Saleh Enumerator 

Sameera Ali Mohammed Al-

Akhali 

Urine and salt samples 

handling 

Ahmed Mohammed Al-Sabri Urine and salt samples 

handling 

Hodeidah 4 Mansour Abdo Mohammed Al-

Qadasi 

Logistic support 

Abdullah Al-Aqzal Team (A) leader 

Abdullah Hasan Coli Household listing and 

sampling (Team A) 

Talal Abdulhameed Al-Solaihi Household listing and 

sampling (Team A) 

Entisar Abdo Al-Absi Enumerator (Team A) 

Aswan Hasan Al-Homaiqani Enumerator (Team A) 

Kholood Qasem Ahmed Abdo Urine and salt samples 

handling (Team A) 

5 

 

Jomaan Mosad Al-Ansi Team (B) leader 

Ahmed Hamood Al-Hotami Household listing and 

sampling (Team B) 

Ahmed Qaid Al-Hadeel Household listing and 

sampling (Team B) 

Faiza Mohammed Al-Montaser Enumerator (Team B) 

Etimad Abdo AlOmairi Enumerator (Team B) 

Adel Qasem Al-Qadasi Urine and salt samples 

handling (Team B) 
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Governorate Team # Name  Role 

Hajjah 7 Waleed Mohamed Shamsan Logistic support 

Abdulkhaleq Ahmed Al-Medwahi Team leader and 

household listing and 

sampling 

Hana Naser Otaifa Enumerator 

Kawkab Ata Ya’eesh Enumerator 

Ebraheem Mohammed Ajlan Urine and salt samples 

handling 

Sana’a City, 

Amran, Al-

Mahweet and 

Sana’a 

1 Ali Ahmed Al-Faqeeh Logistic support (Sana’a 

City) 

Methqal Al-Qahoom Logistic support (Amran) 

Ali Yehia Al-Faqeeh Logistic support (Al-

Mahweet) 

Umhani Al-Mahdi Logistic support (Sana’a) 

Mohammed Ghanem Al-Azazi Team leader 

Khalid Yehia Ebraheem Household listing and 

sampling 

Ali Mohammed Al-Qubati Household listing and 

sampling 

Fawzia Ahmed Mohammed Enumerator 

Joma’a Saeed Fadhel Enumerator 

Abdullah Mansour Al-Jodari Urine and salt samples 

handling 

Dhamar 17 Mohammed Yehia Al-Ansi Logistic support 

Zaid Ali Al-Moshki Team leader and 

household listing and 

sampling 

Fawzia Shageen Ali Enumerator 

Rosia Mohammed Al-Talebi Enumerator 

Abdullateef Mohammed Jobair Urine and salt samples 

handling 

Ibb 16 

 

Dr. Nabeel Abdulkareem Al-

Nozaili 

Logistic support 

Omar Mohhammed Al-Qarhazi Team leader 

Asma Awad Ali Mahyoob Enumerator 

Dina Mohammed Abdo Saeed Enumerator 
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Governorate Team # Name  Role 

Hamood Asa’ad Al-Jomae’ Urine and salt samples 

handling 

Aden 12 Awad Ali Al-Awlaqi Logistic support 

Dr. Afaq Ahmed Fadhel Team leader 

Hasan Mohammed Hasan Household listing and 

sampling 

Hadi Awad Hadi Household listing and 

sampling 

Leena Ali Abdo Enumerator 

Nadia Ahmed Mosaad Nasher Enumerator 

Khadija Mohammed Dali Urine and salt samples 

handling 

Hadhramout 

(Al-Mukalla) 

8 Dr. Raied Ebraheem 

BaMakhrama 

Logistic support 

Dr. Fadwa Al-Kalali Team leader 

Mohammed Abdullah BaFadl Household listing and 

sampling 

Salem Saleh BaSalmeen Household listing and 

sampling 

Ebtisam Haj al-Haddad Enumerator 

Asma Saeed AlFan Enumerator 

Nabeel Awad BaMasood Urine and salt samples 

handling 

Foad Ali BaMatraf Urine and salt samples 

handling 

Hadhramout 

(Sayoon) 

9 Dr. Shaker Ahmed Al-Sakkaf Logistic support 

Mahboob AbdulKhair Al-Ameri Team leader 

Mohammed Awad Dohaim Household listing and 

sampling 

Taleb Omar Bin Shamlan Household listing and 

sampling 

Amal Mahfoodh BaQareen Enumerator 

Afrah Salem Faraj Enumerator 

Omar Salem Sanjal Urine and salt samples 

handling 

Shabwa 10 Dr. Mobarak Mohammed Ali 

Mohammed 

Logistic support 
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Governorate Team # Name  Role 

 Mohammed Awad Al-Jawdae’i Team leader 

Saeed Ahmed Ja’ool Household listing and 

sampling 

Fareed Saleh Ali Household listing and 

sampling 

Eshraq Mohammed Mobarak Enumerator 

Bodor Ali Salah Enumerator 

Ahmed Mansoor BaLbaheeth Urine and salt samples 

handling 

Al-Jawf and 

Marib 

2 Dr. Khaled Mohammed Al-

Hotami 

Logistic support (Al-

Jawf) 

Aref Ali Al-tafaf Logistic support (Marib) 

Mohammed Taha Al-Saqqaf Team leader 

Fahmi Abdulaziz Household listing and 

sampling 

Foad Saeed Al-Kohlani Household listing and 

sampling 

Fatima Saleh Abdan Enumerator 

Ghada Gameel Al-Hakeemi Enumerator 

Rashad Al-Alwani Urine and salt samples 

handling 

Socotra 11 Zamzam Ali Khalid Logistic support and urine 

and salt samples handling 

Abdulsamad Saeed Al-Kawri Team leader and 

household listing and 

sampling 

Hanan Yaseen Daheq Enumerator 

Hasna Ali Ebraheem Enumerator 

 

Data entry team: 

Faisal Ali Qamhan  MoPHP-Nutrition Department 

Mowaffaq Abdulsamad Al-Hitari MoPHP-Nutrition Department 

Abdullah Ali Maodha MoPHP-Nutrition Department 

Anees Abdo Ali Al-Qubati,  MoPHP-Health Information and Research 

Directorate 

Field supervision team: 

Dr. Maram Aqeel Wakid MoPHP-Nutrition Department 
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Fawaz Haeil Al-Kholaidi MoPHP-Health Information and Research 

Directorate 

Ghamdan Al-Qadasi Al-Thawra Public Hospital, Sana’a City 

 

Trainer team: 

Nagib Abdulbaqi A. Ali UNICEF 

Sally Ahmed Al-Eryani MoPHP-Nutrition Department 

Faisal Ali Qamhan MoPHP-Nutrition Department 

Dr. Maram Aqeel Wakid MoPHP-Nutrition Department 

Dr. Mohammed Ali Al-Faqeeh Taiz Governorate Health Office 

Mohammed Al-Saqqaf MoPHP-Nutrition Department 

Waleed Abdulmalek Al-Madhaji UNICEF Hodeidah Zonal Office 

Preparation of training materials: 

Nagib Abdulbaqi A. Ali UNICEF 

Sally Ahmed Al-Eryani MoPHP-Nutrition Department 

 

Data cleaning, analysis and report writing 

Nagib Abdulbaqi A. Ali UNICEF 

 

Linguistic revision 

Briony Stevens UNICEF 

 

Survey protocol 

Nagib Abdulbaqi A. Ali UNICEF 

 

Survey executive manager 

Sally Ahmed Al-Eryani MoPHP-Nutrition Department 

 

Survey technical committee 

Linna Abdullah Al-Eryani MoPHP, Head of Nutrition Department, Chair 

Nagib Abdulbaqi A. Ali UNICEF, Survey Advisor 

Sally Ahmed Al-Eryani MoPHP-Nutrition Department, Survey Manger 

Nazim Abdulqawi Al-Ariqi Central Public Health Laboratories, sample handling 

expert 
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