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Among the most serious pabhlic health problems of Yomen, malus tritisn
amony children of nreschionl a2 has been cited by severa! authorities
(_l_,_.’l). Severil small-scale nutritian snrvevs of Yement chpLdpen Yyoe
provided estimates raoving froe 75 nercent to 75 perceat nrevalence ol
undernatrit o (protean=enerey milnatrition) in the gpdor- . ey
popalatiym, asine the andex ol weieht tor a,e., Mt tarences 10 Syrve v
sampline and ~ethotolory ) 10 the tine ot veorr 104 the seapraphic repion
1n whieh the sarvey wis conducted, o901 1n the ase 91 virtous reference
nopaiations and cut=ntt values make direct compirtsoan ot Wlata trom these
difterent survevs diftiealt, bat the evidence saepests that aree numbers

of vouay Yeron childrea are anderanonrished,

Anemit has also been noted to he cammon amony Yemeny children and their
mothers, with reporled prevaleasces around 30 percent 10 some stady

populations (1),
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COALS AND ORJFCTIVES

The overal! gnal of the 1477 National Nutrition Sarvey of the Yemen Arab
Republiec was to provide Haseline tata on the natritienal status of
preschoal qee chiliren whach would b usetnl for determininge priorities

for planniny and manacine applaed nutrition proerams, and suoppest ine

further nutriti1on research needs.,

Toward this ynal the survey has developed data, presented 1o this renort,
on:

* Prevalences and distribartions, 1mone vartoas demovrarhic and
peorraphic subyrounsg, of stunted Tinear erowth (chronic
undernatritiont 1nd wasted hody micss (acute nederngtrition) in
children fram ave 1 mnnths to 3 veqgrs,

% Prevalences an! dastributions of

law hemaplobia (anemii) in thege
children and their mothers, and of clinical siyns suzzestive of

certain micronutrient deficiencies in the children.,

*

Nuration of hreast-teeding and patternms of infant feedine and

weaning .

* Associations of children's nutritional statwus with certain
socioeconomic and demopraphic characteristics ot ineir tamilies
and ot individuil taimily rembers.,

* Fstimates of toods consuned hy children and their families, to

determine dietary intake patterns,
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SURVEY METHODOLOGY

I. SELECTION OF SURVEY REGTONS (UNTUFRSES) AND SAMPL NG METHADS

A.

Survev l'niverses

The survev concerned itself with only seven of Yemen's ten
Monhafazah. These were Hajjah, Al Hudavdah, Ta'izz, Thh,
Dhamar, Al Mahwit, and Sana'a, the combined population of
which comprise aver Y0 percent of Yemen's total population.
Yemen's totai populition was excluded due to loyaistac
difficulties, TIhe S3%tah Mosthafazah, with about 3 percent of
the two additional Moshatazah, Marih and Al Ravda, comprising
about 49 percent ot Yemen's total irea hut less than 5
percent of 1ts porpulatior, are sttuated Iin the vast eastern
desert and are sparsely populated, mainlyv with aomadic
peaples who are remote from vehicalar roads. These factors,
together with distinct limitations of survev time and
resources, made :* npecessarv to exclude these three

Mouhafazah from i sampliny frame.

Marked differences in elevation divide rural Yemen intn two
discinct ecoloric revions with differineg geo~climatic,
aericultural and socin-cultural characteristics. The western
region, herlow approximately 500 meters altitude and extending
westward to the Red Sea, 1s known as the Tihama, a narrow
arid lowiand rarelv exceedine 50 km i1n width, but extending
some 400 km 1n a north-south direction. For survev purposes,

the Tihama, designated 1s rural Ilmiverse 1, consisted of the
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survey constraints. Also excluded from raral regions 1, 2,
and 3 were the following twelve cities or large towns,
arhitrarilv catevorized as predominately arhan 1n character:
Bajil, Ravrt Al Faaih, Marawi'a and Zahit 1a Al Hudavdah, Thh,
Jeblah and Yarim in Ihh, Rawlah io Sana'a, and the capital
centers of Hajiih, sa'dah, Al Mahwit apd thamar, The

7

estimated 1975 nopulatien of these twelve cities comhined was

some 14) 0NN persons.,

The composition ot these four regions, or Universes, is shown

in Figure 2.
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B. Sampling Methols

The sicrvev sawpling methods nsed rook into account:
- available resources, both physical and financial,
- time and tield lopistics,
-~ estimates »f the expected prevalence of major survev
attributes, int
- precision and coniidcace levels desired to describe each

attribute adequately.

In each regiosn, samnle sites were selected hy a two-stage
sampling prucedure. For the first stage, 30 sample sites 1in
each region were selected from the total population nf that
region, as listed in the 1975 census.,  The procedure involved
population unit cumulation and interval sampl ing, so that the
probakility ~f 1ncludiag any population unit was proportional
to the size of that unit's populatinn, Fnr the Yeme~ survev
this unit was the Ozlah (subdistrict), which is comprised of
a group of Narvah (villages), usunally under the jurisdiction
of ane sheikh (rrinal leader). The locationc of the

120 sites and their names are shown in Appendix TI1l. The

rationale for sample size determinations is included in

énﬂfndix V.

Second-stage sampling, the choice of that subpopulation
within a sample site to he actuallv surveyed, involved

compiling a list of inhabited houses and randomlv selecting
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Demographi- Variations

In Table 1 tne vean aumber of households, persons, and

enildren per carvev site are shown s well as several

additional rates derived from heeoe frpares,

The Tihama had the smallest mean number of persons per
household a1 anv region (5.1), and urban 3ana'a had thn

greatest (7.0) (p < ,001),

Statistical Weighting

Fach sample «ite was assianed 3 weight such that the total
number 0f ¢ 1liren with {ata were redistributed to account
7or missel children and <light variitions in total people
visited ner o sample <ite in the region. Tt shogld he noted
that missiny it still represent bias. but these adjustments
minimize the offect on estimation.  For waregation nf che
raral aniverse the sample site weights were adjusted to
reflect the proportion of the 1975 cepsus population residing

in each reginn.

Age and Sex Distribution

Table 2 shows the distribution by ape and sex of the 1,245
survev chaldren for whom complete, reliable data are
available, and who are included in the anilvees  for the

three reral reeions combined (2 301) and tor urban Sana'a

(7451, The male/female ratio for the rural regions 18 | to
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Table 1. Demographic Characteristics
of Survey Sites by Region, Mean Valurs: Yemen 1979

Regicn
Weighted
Southern Northern Rural Urhan

Characteristics Tihama Highlands Highlands Yemen Sana'a

Number of Households 34.8 32.4 28.9 1.5 28.4

lotal Persons 183.8 178.8 183.9 1%31.7 198.?2

Persons per Household 5.3 5.6 6.4 5.8 7.0

Children3/ ldentified 29.6 313.9 29.2 1.3 28.5
Childrend/

Percent of fotal Parsons 16.1 19.0 15.% 17.4 14.4

i/Ages 3-59 mraths

ot



Table 2. Percentage Distribution

of Survey Children by Age and Sex: Yemen 1979

Age in Months

3-5

6-11
12-17
18-23
24-35
36-47

48-59

Total

Age in Months
3-5
6-11
12-17
18-23
24-35
36-47

48-59

Total

£/Percentages are weighted based on population proportions.
Actual number surveyed given in parentheses.

COMBINED RURAL

_Male_
6.6%
14.12
14.6%
11.72
21.92
19.52

11.62

55.32 (1385)

Female

(.62
14.72
14.22
12.42
20.82
18.132

12.52

Tota1a/

6.62
14.42
14.627
12.02
21.42
19.02

12.02

(164)
(368)
(356)
(290)
(552)
(476)

(295)

44.7%2 (1116)

URBAN SANA'A

_Male
4.82
15.22
13.52
8.12
28.12
19.02

11.32

47.9% (357)

100.02 (2501)

Female Totala/
6.92 5.92 (44)
11.12 13.12 (97)
16.22% 14.92 (111)
9.02 8.62 (%3)
23.82 25.92 (193)
16.12 17.52 (130)
16.8% 14.22 (106)
52.1% (387) 100.0Z (744)



IT. Anthropometry (Values of Height, Weight and Age Relationships)

A.

Total Population

The distribation of survev children hy reforence deciles
(equal 10 percent livicions af the centile distribhution of
the reference population) for each of the three
anthroponetric indices is presented in Tahle 3. Fightv ane
point four percent ot survev children from the corhined rural
regions and 72.7 percent fram urhan Sana‘a fall in the first
height for age decile of the reference nopnlatinn. More than
70 percent of 1t1 Yemeni curvev children are in this
anthropometric caterarv in which onlyv 19 percent ot the
reference papalation children are found, Thir'v-seven pnint
nine percent of the rural children cowpared to 18,2 percent
of the uarban children are in the first welgnt for he 1 ght
decile of the reterence population; 85.4 percent of rural
children and 7.3 percent of urhpan children have similarlv
low values of weight for ape. These skewed distributions in
the survev papulation, particularly for the indices of heijpght
for age and weivht for aue, are so preat that nearly
two-thirds of the children from the comhined rural repions

are below the third centile of the reference population,

In populations such as Yemen's, in which laree numbhers »f
children are so far outside the centile ranpe of the
reference population, more useful and acenrate classification
can he made bv using standard deviations than hy usine

centilex.
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Tables 4, S ani » present the distributions of standard
deviations from the reference mean of height for age, weight
for height, and weieght for apge of Yemeni sorvey -hildren in
ecach of the tonr rezions and in the three rural regions
combined. Tn the tables, standard doviitions below the
reference mean are presented 1s negative nushers and those
above the retference mean as positive numbers., Yeight for age
and weight tor height standard teviation listributions are
shown graphically in ﬁjffgflﬁ Vand 40 1t 1s ovident that the
height for age tistribution 1s hroader tnan the weight for
height distribution and has a tar preater percentage of
values more than  standard deviations helow the mean. It is
also apparent that the prevalence of low vialues of all three
indices is smaller in urban Sana'a than in the rural regions
combined. Within the three rural regions, the prevalence of
stunting (low heipht for age) is greatest in the Northern
Highlande (70.4 percent) ani smallest in the Tihama
(51.8 percent) (p < .001).  The prevalence of wasting (low
weight for height) shows the opposite relationship hetween
regions, with the smallest prevalence of values more than
2 standard deviations below the mean found in the Northern
Highlands (7.0 percent) and tne greatest prevalence by far in
the Tihama (23,9 percent) (p ¢.001), In other words, the
most stunted children are not the most wasted children. For

these two indices the prevalences of low values in the
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Southern Highlands have an intermediate position. The
prevalences of low weieht for age values are renerallv hiph
and do not varv appreciably amon s the thred raral repinns
(ranging hertween ahant A apd 55 rercent bo Ac nared eqel ter,
weight for age in etfect combines stuntine an i wist iny and
cinnnt distinyuish between them. 's1nz this index alone ane
could nat discern the considerable differences in the
prevalences of stunting and wastinz Setween the three raral

regions.

The cross-tanulation of height for age and weight for height
values, first suepested by Senane and latham (12) and 'ater
hv Water'ow aid Rutishauser (1), is 2 nseful meane Af
cateporiziny the anthropometric stuatus of aroups of

children. “:hte 7 presents the ohserved previlences of
children with wasting onlv, stunting onlv, concurrest wasting
and stunting, and neither (narmal) in eich of the four survey
regions and in the three rural regions comhined. The
different prevalences of tvpes of undernatrition Yetween the
three raral regions are apparent. Also pparent are the
considerablv lower prevalences of all three tvpes of

undernutrition in urhin Sana'a than in the rural rezions,
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Age and Sex

Anthropometric data presented thus far have been for children
of all ages and bhoth sexes combined. [n Table 8 observed
percentages ot survev chiliren 1n the same four
undernutrition categories are presented separatelv for male
and female children, all ages -~ombined, for the combined
rural regions. The prevalence of concurrent stunting and
wasting is somewhat higher among bovs (7.1 percent) tharn
girls (5.8 perceat) (,01 p < .02), In urhan Sana'a,
comparahle prevalence rates are 2 percent for boys and less

than 1 percent for girls,

The percentage Aistributions of standard deviations of height
for age among male and female children, all ages combined,
are shown in Figurg_j for the combined rural regions. Llittle
difference is apparent between the sexes. Similar results
are seen 1n the data from U"rban Sana'a. Figure b presents
similar distributions of weight for height. There is agzin
little difference between bovs and givls. Data from urban

Sana'a is similar.

Table 9 shows prevalence rates for wasting only, stunting

only, concurrent wasting and stunting, and normal, for both
sexes combined, for the combined rural regions and for urban
Sana'a by age. The prevalences of concurrent wasting and

stunting are greatest in the second vear of life, generally



6

the most wulnerahle perind for severe malnutrition in
childhood. Tt is during this period that most children are
being or have already been weaned from the breast and are not

provided sufficient quantities of semi-solid fonds. These

data are presented graphically in Figure 7.
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Taoble 7. Percentage Distribution of Survey Children
by Waterlow Classes by Region: Yemen 1979
(NCHS/CUC Reterence)

Region Waterlow Classd/

Wastinyg Stunting wasting

Unly Only and stuntiay Normal Totald/
[ihama ll.Ua 38.94 | 37.24 luv.ui  (B1Y)
Southern Highlanuas J.24% 5%4.74 6.04 Ju.24 luv.ue  (970)
Northern iignlanas 2.9% bO.e% Seln 2D.5n lyv.ux (712)
Combined Rural 4.62 56.22 .54 32.94 lov.us (2501)
Urban Sana'a 2.1% 47.24 1.24 “Y.54 lou.0& (764)
ilwustxng only: Weight for Height more than 2 standard deviations below the mean,

and Helght tor Age not more than 2 standard deviations below the mean.

Stunting only: mneignt tor Age more than 2 standard deviations below the mean, and
welght tor Height not more than £/ standard deviations below the medn.

wasting & Stunting: Weight tor Height and Height tor Age more than 2 standard
devidtions below tie mean.

o/ Actual number surveyed given 10 parentheses. Percentages are welgnted based on
popuiation proportions.



Table 8. Percentage Distribution of Survey Children
by Waterlow Classes bv Sex: Yemen 1979
(NCFS/CDC Reference)

COMBINED RURAL

. /
Waterlow Classgd!

Wasting Stunting Wasting

Only Only and Stunting Normal Totald/
Male 4.5% 50.8% 7.1% 31.7% 100.0% (1355)
Female 2.54% 55.4% 5.8% 34.3% 100.0% (111%)
lotal 467 36,27 h.5% 32.9% 100.0% (2501)
i/wasting oanlv: Weight for Height more than 2 standard deviations “elow the mean,

and Height for Age not more than 2 standard deviations Selow the mean.
Stunting only: Height for Age more than 2 standard deviations helow the mean, and
Weight for Height not more than 2 standard deviations »elow the mean.
Wasting and Stunting: Weight for Height and Height for Age more than *

standard
deviations below the mean.

b/actual number surveyed given in parentheses. Percentages are weighted Sased on
population progortions.

vy



FIGURE 5. ZISTRIBUTICN OF SLURVEY CHI_DREN BY HEIGHT FOR AGE
STENIARI IEVIRTIONS BY SEX, COMBINED RURAL
YEMEN 1878 (NCHS/CDC REFERENCE)
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FIGURE 6. DISTRIBUTION 0OF SURVEY CHILDRE BY WEIGHT £0R KEIGHT
STANDARD DEVISTIONS BY SExX, CCMBRINED RLURAL .
YEMEN 1978 (NCHS/CLOC REFERENCE)
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Table 9. Percentage Distribution of Survey Children
by Waterlow Classes, bv Age: Yemen [979

(NCHS/CDC Reference)

COMBINED RURAL

Waterlow Clas~a/

i;;ting Stunting Wasting
Age in Months  Only Only and Stunting Normal Totalh/

3-5 32 252 12 742 1002 (164)
6-11 42 7% 51 44X 1007 (348)
12-17 52 502 92 362 1003 (356)
18-23 5% 6C2 152 202 1002 (290)
24-35 52 58% 52 322 1002 (552)
36-47 32 682 52 242 1003 (476)
48->9 52 71 6% 222 100%  (295)
Total 42 56% 72 332 1002 (2501)

URBAN SANA'A

Waterlow Classa/

Wasting Stunting Wasting
Age in Months Only Only and Stunting Normal Totqlk’
3-5 52 332 - 622 1002 (4s)e/
6-11 3% 312 12 452 100% (97)
12-17 6% 37% 22 56% 1007 (111)
18-23 - 5h% 14 432 1002 (63)
24-135 22 242 12 53% 1002 (191)
36-47 - 562 12 432 1002 (130)
48-59 12 69X 22 282 1002 (105)
fotal 2% 372 12 50% 1002 (744)
i/wasting only: Weight for Height more than 2 standard deviations below

the mean, and Height for Age not more than 2 standard deviations bhelow
the mean.

Stunting only: Height for Age more than 2 standard deviations below the
mean, and Weight for Height not more thar 2 standard deviaticns bhelow
the mean.

Wasting & Stunting: Weight for Height and Height for Age more than
2 standard deviations below the mean.

E/Percentages are weighted based on population proportions; actual number
surveyed given in parentheses.
S/N less than 50 is considered statistically unreliable.




cIGLRE 7. SREVELENCE OF WARgSTTIN ONLY, STUNTING ONLY,
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Table 10.  Perceatage Distridution af Survey Children

by Hemoglohin Valges hy Region:  Yemen o7
e Region
Southern Morthern Camhined Urban
Hgb Value Tihama Highlands Highlants Rural Sana'a
<7.0 117 5% 1% (¥4 -
7.0~ 7.4 77 12 A 17 12
7.5~ 7.9 9% 3% X4 5% -
_<8.0 ~ 29% 127 127 15% 17
2.0- KB4 (Y4 o oy 2 12
R.5- R.9 102 7 5% 77 v
" R.0- 8.9 Y 31 o a7 ]
9.0- 9.4 97 8 Y 3% -
9.5- 0,9 17 8 3¢ 7Y 27
9.0- 9.0 0% e T 12y 15% 2%
10.0-10." 107 10% 7% 9% (¥4
10.5-10.9 Y A% 10% 8% 77
_10.0-Tn-g TR 177 17% 172 e
L0 & greacer T TRY AN S 3 LAY 2
11.0-11.4 47 117, 82 97 132
11.5-11.9 YA 132 10% 11% h
12.0-12.4 42 17 102 10% 182
17.5-12.9 Y4 [y 4 RZ 5% 172
13.0 & greater - 77 182 a9 112
Tatald 100% (139) 100% (174) In0% (117) 1007 (474) 100% (135)

ﬂ/Porcentaznc 1re weighted hased an population proportions. Actual number
surveved given in parentheses.



Table 11. Percentage Distribution of Survey Children's Mothers' Hemoglobin Valaes
by Region: Yemen 1979

———— o Regio9
Sonthern Northern tomhine i Urhan
Hgb Value Tihama Highlands Hizhlands Rural Sana'a
<8.0 RZ 1% 3% 37 -
8.0- 8.9 Z 17 1% 17 -
9.0~ 9.9 10, (X4 42 5% 12
10.0-10.9 21% Y 4 10% 112 27
11.0-11,9 27% 192 152 19% ¥4
12.0 & greater 247 h2% 48% 58% 917%
Totala/ 1N0% (127) 1007 (162) 1007 (108) 100% (397) 1007 (128)

i/PerCPntngns are weighted Sased on population proportions. Actual numher
surveved given in parentheses,
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57
control and to increase phvsical activity. Althcugh the wse nf
qat has social an! cultyral tradition, females do not use it as
much as males.  Anong females 3R percent nsed nat while among
other family merbers, presumably, Al percent used qQat. The
relationshin of aat consumption to nutritinonal status in the

survev population 1§ unnown.



Table 12.

Median Length
of Breast-Feeding in Months

COMBINED RURAL
Father Illiterate
Father Literate

Electricity
No Electricity

URBAN SANA'A
Father llliterate
Father Literate

12.7 (2490)
14.0 (1462)
11.0 (1001)

9.9 (779)
14.4 (1713)

5.6 (743)
7.8 (183)
4.7 (559)

Duration of Breast-Feeding of Survev Children

by Age of Child and Demographic Characteristics: Yemen 1979

Proportion 3till Being
Breast-Fud At:

Months 12 Months 24 Months
76% 552 18%
807% 60% 20%
B I 4 48% 142%
5A% 44% 132
82% 62X 20%
54% 242 1% 4
592 352 92
46% 212 3%
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Table 13. Age Distribution of Survey Children by Breast-Feeding Status
at the Time of the Survey: Yemen 1979

COMBINED RURLL

Not

Age in Months Breast-Feeding Breast-Feeding Tota[i/
3-5 83.1% 16.92 100.02 (164)
6-8 69.72 30.32 100.02 (185)
9-11 64.42 35.62 100.02 (182)
12-14 56.1% 43.92 100.02  (229)
15-17 35.72 64.32 100.02 (127)

18-23 24.62 75.42 100.0%  (288)
24-35 7.4% 92.62% 100.0%  (550)
36-47 3.52 96.52 100.02  (471)
48-59 1.32 98.72 100.02  (294)
Total 27.72 (720) 72.3% (1770) 100.02 (2490)
URBAN SANA'A
Not

Age in Months Breast-Feeding Breast-Feeding Iggilﬁ/
3-5 61.22 38.8% 100.02  (44)
6-8 39.22 60.8% 100.02  (55)
9-11 26.4% 73.62 100.02  (42)

12-14 22.42 77.6% 100.0% (?0)
15-17 9.5% 90.52 100.02  (41)
18-23 6.42 93.62 100.02 (633
24-35 2.12 97.92 100.02  (193)
36-47 0.7% 99.32 100.02  (130)
48-59 - 100.02 100.02 (105)
Total 11.92  (89) 88.12 (654) 100.02 (743)

E/Percentages are weighted based on popnlarion proportions; actual
number surveyed given in parentheses.



Table l4.

Prevalence of Consumption of Individual Food Items
by Survey Children, by Age and Region: Yemen, 1979

COMBINED RURAL

Age in Months

Food Item 3-5 6-3 9-11  12-14 15-17 18-23 24-130 Totald/

Breast Milk 95% (73) 74% (83) 66% (8%5) h27% (1NR) 337 (/D) 3197 (13%) 177 (1s51) S1Z (K95)
Nono, Nido, Family Milk 435 (713) 277% (81) S1%Z (85) 457 (108) hI% (59) 43% (134) 297 (151) 43% (693)
Formula:SMA, Mornigaga 8% (713) 4% (813) 6% (8)5) 1% (108) - (A0) 27 (134) 1% (151) 3% (/94)
Cow, Goat, sSheep and

Camel Milks 30% (73) 32 (33) 39% (85) 462 (108) 227 (h0) 20% (134) 297 (151D 41% (/93)
Yogurt, Sour Milk, Cheese 3% (73) 7% (83) 20% (85) 28% (108) 42% (KN) 36% (13%) 45% (150) 28% (694)
Evaporated Milk - (73) 5% (83) 6% (85) 75 (108) 127 (40) 12% (13%) % (151) 8% (h95)
Baby Biscuits 5% (73) 8% (83) 6% (85) 5% (1n7) 13% (h0) 7% (135) 7% (151) 7% (694)
Cerelac 4% (73) % (33) 6% (85) 7% (10R8) 750 (hU) 5% 1139) 52 (15D) hi (A95)
Traditionai Weaning Foods 32 (73) 10% (83) 124 (85) 26% (107 23% (h0) 22% (135) 26T (150) 19% (691)
Non-Traditional Weaain:

Foods - (73) 1% (32) 2% (85) 2% (103) 3% (60) 4% (135) - (150) 2% (692)

3/Actual number surveyed given

in parentheses.
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Table 15. Prevalence of Consumption of Individual Food Iteams

by Survey Children, by Age and Region: Yemen, 1979

URBAN SANA'A8/

Age in Months

Food Items 3-8 mos. 9-14 mos. 15-73 wos. 24-30 mos. Totald/
Breast Milk 612 (41) 47% (62) 292 (48) 102 (57) 36% (208)
Nono, Nido, Family Milk 562 (41) 692 (62) 75% (48) 53X (57) 642 (208)
Formula:SMA, Mornigaga 22 (41) 82 (62) 8% (48) 5% (57) 102 (208)
Cow, Goat, Sheep and - (41) 52 (62) 42 (47) 5% (57) 42 (207)
Camel Milks
Yogurt, Sour Milk, Cheese 22 (41) 112 (62) 222 (46) 142 (S57) 13Z (206)
Evaporated Milk 152 (41) 52 (62) 152 (46) 142 (57) 122 (206)
Baby Biscuits 242 (41) 122 (k1) 4% (48) - (572 9% (207)
Cerelac 497 (41) 3127 (82) 212 (48) 232 (57) 30X (208)
Traditional Weaning Foods 10X (41) 48% (62) 212 (41 582 (57) 31712 (207)
Non-Traditional Weaning - (41) - (62) 22 (47) - (55) 12 (205)

Foods

3/Note: N <50 considered statistically unreliable.

E!Actual number surveyed given in parentheses.
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Table 16. Prevalence of Consumption of Major Food Groups
by Survey Children 3-30 Months of Age and Their Families,
by Region: Yemen, 1979

Survey Children Survey Children's Families
Food Group Combined Rural Urban Sang'a Combined Rural Urban Sana'a
Number Number Number Number

Percent Surveyed Percent Surveyed Percent Surveyed Percent Surveyed

Eggs 62 (691) 132 (203) 8% (690) 142 (208)
Root Crops 7% (695) 602 (208) 8% (695) 73% (208)
Grains 8% (695) 72% (208) 97% (695) 99% (208)
Fruits 8% (695) 17% (208) 162 (695) 272 (208)
Vegetables 132 (695) 202 (208) 84% (695) 89% (208)
Milk Products 282 (694) 132 (206) 632 (693) 342 (208)
Milks 47 (695) 152 (208) 392 (695) 262 (208)
Other Beverages 71% (695) 652 (208) 982 (691) 972 (208)
Meats 142 (695) 292 (208) 26% (695) 602 (208)
Fish 162 (695) 22 (208) 352 (695) 62 (208)
Poultry 72 (695) 222 (208) 122 (695) 38% (208)
Legumes 102 (695) 392 (208) 262 (695) 88% (208)

29
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Other Associations

Other variables, carefully observed and recorded by the Yemen
survey team members, may be associated in varvineg degree with the
chronic and acute undernutrition and the anemia which have been
documented. The nature and strength of certain of these
associations may shed light on possible reasons for the magnitude
and distribution of the malnutrition observed, and mav sugeest
possible avenues for intervention to improve the nutritional

status of Yemeni children and their families.

Associations of three indicators of fathers socioeconomic status
with stunting and anemia in their children are shown in Tahles 17
and 18 for the combined rural regions and urban Sana'a. The
three indicators are father's literacv, occupation, and work

location.

In the rural regions there is no apoarent relationship hetween
either stunting or anemia and whether the father could or could
not read or write. 1In urban Sana'a, where a higher proportion of
fathers were literate (75.2 percent) than in the rural regions
(45.3 percent), both stunting (p .N01) and anemia were
considerably less prevalent in children of literate fathers. 1In
the rural regions fa-mers of more than 5 feddans had fewer
stunted children but more enemic children than those farming
smaller areas. In Sana'a, skilled workers had fewer stunted

children than unskilled workers, but there was no appreciable

dif ference in anemia prevalence between these tw. groups.
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Riboflavin deficiency, as evidenced by angular stomatitis, is
almost as rare among the surveyv population. Only 18 children,
less than one percent of the total, were found to have this

clinical sign.

Signs suggestive of rickets were somewhat more prevalent and are
presented in Table 20. Most common was frontal boesing (abnormal
prominence of the forehead), with an overall rate of 11.7 percant
in the combined rural regions and 5.8 percent in Sana'a

(p < .001).

No relationships hetween nutritional status, as defined by

Waterlow class, and prevalence of vitamin D signs were detected.

Rickets, rather than being primarily a dietary deficiency of
vitamin D, is more likely to be caused by inadequate exposure to
sunlight. Sunlight, through the action of ultraviolet light upon
the skin, is capable of producing vitamin D within the body from
precursors of vitamin D which are present in many common foods.
In Yemen, as in certain other Middle East nations, the cultural
pattern of overly protecting voung children from the sun's rays
by excessive clothing is probably a major cause of the moderate

prevalence of observed clinical signs consistent with rickets.



Table 17. Percent Prevalence of Stuntingd/ in Survey Children,
by Father's Sociveconomic Status:

Yemen 1979
COMBINED RURAL REGIONS URBAN SANA'A
Status Percent Percent Status Percent Percent
of Father of Fathers Stunting of Father of Fathers Stunting
Can Father
Read or Write
Yes 45.3 64 Yes 75.2 45
No S54.7 62 No 24 .8 57
Total 100.0 (2463) 63 Total 100.0 (742) 48
Full-Time
Occupation
l.arge Farmer 6.6 51 Skilled 78.3 56
small Farmer 93.4 66 Unskilled 21.7 65
Total 100.0 (1040) 65 Total 100.0 (296) 58
Working In
or Qut of Yemen
In 81.3 64 In 97.8 49
Out 18.7 58 Out 2.2 55
Total 100.0 (2280) 63 Total 100.0 (615) 49

E/Height for Age more than 2 standard deviations below the mean.
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Table 18.

femen 1979
COMBINED RURAL REGIONS
Status Percent Percent
of Father of Fathers Anemic
Can Father
Read or Write
Yes 44.7 56
No 55.3 56
Total 100.0 (423) 56
Full-Time
Occupation
Large Farmer 6.9 62
Small Farmer 93.1 53
Total 100.0 (179) 54
Working In
or Out of Yemen
in 79.5 55
Out 20.5 56
Total 100.0 (393) 55

i/Hemoglobin less

than 11.0 g/dl

Percent Prevziznce of Anemiad/ in Survey Children,
by Father's Socioeconomic Status:

URBAN SANA'A

Status

of Father

Yes
No
Total

Skilled
Unskilled
Total

In
Out
Total

Percent

of Fathers

78.1
21.9
100.0 (135)

81.6
18.4
100.0 (48)

99.2
0.8
100.0 (117)

Percent

Anemic

14
28
17

20
21
20

18

18
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Table 19. Prevalence of Illness, Fever, and Diarrhea,
by Waterlow Class: Yemen 1979
(NCHS/CDC Reference)

COMBINED RURAL REGIONS

Waterlow Classd/ ' Prevalence
Iliness Fever Diarrhea
Wasting Onlg 162 22% 23%
(N = 138)b/
Stunting Only 122 192 162
(N = 1311)
Stunting & Wasting 222 312 222
(N = 195)
Normal 122 192 142
(N = 842)
Total (N=2486) 13% 202 162
ilwasting only: Weight for Height more than 2 standard

deviations Lelow the mean, and Height for Age not more than
2 standard deviations below the mean.

Stunting only: Height for Age more than 2 standard deviations
below the mean, and Weight for Height not more than 2
standard deviations below the mean.

Wasting & Stunting: Weight for Height and Height for Age more
than 2 standard deviations below the mean.

E/Percentages are weighted based on population proportions;
actual number surveyed given in parentheses.
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Table 20.

Prevalence of Vitamin D Deficiency Associated Signs

Clinical Si‘ns

Frontal Bossing
(Children 3-59
months of age)a/

Wrist Deformity
(Children 3-59
months of age)d/

Chest Deformity
(Children 3-59
months of age)d

Leg Deformity
(Children 12-59
months of age)a/

Open Anterior Fontanel
(Children 24-59
months of age)a/

a/percentages are weighted
parentheses.

in Survey Children by Region: Yemen 1979
Region

Southern Northern Combined Urban

Tihama Highlands Highlands Rural Sana'a
14.6% (812) 9.3% (946) 13.7% (707) 11.7% (2465) 5.8% (741)
0.8% (812) 0.6% (946) 0.62 (707) 0.62 (2465) - (741)
3.22 (812) 1.42 (946) 1.6X (707) 1.8% (2465) 0.32 (741)
4.22 (630) 1.8% (742) 2.6X (552) 2.5% (1924) 1.5 (592)
1.6X (445) 1.7% (482) 3.4% (379) 2.3%2 (1297) 0.2% (429)

based on population proportions; actual number surveyed given in
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SUMMARY AND CONCLI'STONS

The prevalence of each of the two common forms of protein-energv
malnutrition: (1) acute undernutrition (wasting), and (2) chronic
undernutrition (stunting), was foand to he very high among children of
preschonl a2 examined lurine the summer .and fail of 1973 in the "Mational
Natrition Survey of the Yemen Arab Pepublic.  Stuntiog is more provalent
than wistineg, and hoth are more prevalent in the rural resions of Yemen
than ia urnan Sina'a. Amnne the three rural regions - the Tihama, the
Southern Hisklards, and the Northern Hivhlands - nrevalerces of these twn
conditions varv constderahlyv, and in opposite wavs.,  Stunting is least
prevalent 1o the Tthama and most prevalent in the Northern Highl ands,
while wasting is mogt prevalent in the Tihama and least prevalent in the
Northern Hishlands. {n the Southern Highl ands the prevalence nf each

condition is intermediate.

The prevalence of stunting tends to increase with increasing age, while
the prevalence of wisting increases only slizhtly durine the second vear
of life and then declines. Bnth conditions are at their smallest levels
among 3 to 6 month old infants. Wasting is somewhat more cormon in bovs

than in girls, narticularly during the second year of life.

Concurrent wasting and stunting, a severe form of undernutrition which is
associated with measurablv higher risks of i1l health, is common in Yemen
reaching prevalence levels of approximatelv 15 percent amone 18 to

24 month old children in the combined rural regvions. I[llness, fever, and

diarrhea are each more common among these wasted and stunted children.
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Anemia is also extremely common in these survey children. Its prevalence
shows a regional pattern simlar to that of wasting. 1t iIs most coummon
in the Tihama (82 percent) and least common in urban Sana‘a

(17 percent). Anemia 1s almost as common among the mothers of these
children, and shows a similar regional pattern with a prevalence of

72 percent in the Tihama and only 5 percent in urban Sana'a.

The symptoms of illness and fever werc no more common in stunted children
than in normal children. The lower prevalence ol stunting in urban
Sana'a than 1n any of the three rural regions 1s an indication of the
potential which exists, with changes in sucioeconomic, cultural or

dietary conditions, tor long-term improvements in nutrition status.

Associations of stunting, wasting, and anemia with infant feeding
practices and with various indicators of socioceconomlc status are
variable; further analyses ot the survey data may elucidate these
associations, but special studies will be necessary to determine

appropriate intervention measures.

Breast-feeding is apparently an established practice. The duration of
breast-feeding is longer for the less af fluent and also awong rural

children than for urban children.

The dietary information of the Natioual Nutrition Survey of the Yemen
Arab Repubiic also 1llustrates that breast-feeding 1s stili a preierred

method of feeding the infant. The use of proprietary formulae, and



non-traditional weaning foods is limited primarilv to urhan Sana'a.
Products similar to powlered milk are commonly used both in the rural
regions and arban Sana'a 10d their use |« an ater of serrous concern,
since thear dilution, as commonly carried ity will ant srovide 14equate
calories and autrients tor optinmum infant growth and dovelopment,
Additionallv, the ditficalty of maintaining the ruhher mipples, hottles
and their contents tree of microbial contamination greativ increases the

risk of diarrheal infections.

Althongh manv foods are consumed hoth by vounp children and family
membere, such nutritious foods asg lepumes, fish, vegetables and fruits

appear to be restricted in the diets of voung children.
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RECOMMENDAT IONS

In accordance with observed prevalences and also with known health

implications of the several kinds of malnutrition which have been

documented by the National Nutrition Survey of the Yemen Arab Republic,

the following priorities for action should he considered:

1.

2.

Among children of preschool age, interventions to decrease the

prevalence of:

a. concurrent wasting and stunting, particularly among 12 to 24
month old children, particularly in the Tihama,

b. wasSting aicie, among the same subgroups, and

c. anemia, particularly among children from 3 to 35 months of

age, in all three rural rerions.

Interventions to decrease the prevalence of anemia in rural

regions among women of child bearing age.

Based on survey data possible avenues of intervention would %e:

1.

2.

to persuade mothers to breast-feed their children at least for a

year or more.

to teach practical and acceptable ways of utilizing and preparing
indigenous weaning foods. These foods should include those

generally available and utilized by the family.
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What is primarily needed are new approaches to nutrition education and to
food preparation which are appropriate for Yemen, and which have heen
field-tested at the communitvy level for acceptabilite and effectiveness.
It should not he presumed that such approaches can he introduced
ready-made, on a larye scale, or in 1 short time. Rather it seems
certain that thev must he pretested at the prass-roots level, preferabhly
first in one Tihama village and in nne rural highland village. Tn such
field-testing, one or more respected communitv members, after having
received an appropriate short course of special training, should serve as
catalvsts in their commnities to share with local mothers and fathers in
mutual teaching/learning processes to develop appropriate approaches to

better nutrition.

To become aware of how ef fectjve such approaches may he, it is essential
that each nutrition demonstration program have built into it the means to
make estimates of births and deaths of children under 5, and take
measurements of height, weight, and hemoplobin on these children, hoth in
the pretest villages and, for comparison, in several neiehboring
villages, to evaluate whether or not improved levels nf health, phvsical

growth and hemoglohin do in fact occur, concomitant with the program,

Further guidance in these proposals will he sought in the Yemen Arab
Republic in the immediate future, when this report and its implications
are discussed with authorities responsible for improving nutritional

health of the Yemeni people.
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YEMEN ARAB REPUBLIC NATIONAL NUTRITION SURVEY
SURVEY SITES

TIHAMA (UNIVERSE 1)

QARYAH NAHIYA HOUHAFAZA
SITE (VILLAGE) _(DISTRICT) (COVERKORATE)
ool AL GHUMAINA Al. MARAWI ' AH AL HUDAYDA:
002 DAR AL WAJEIH AZ ZAYDIYAH AL HUCAYDAH
003 ANKAZA AZ ZAYDIYAH AL HUDAYDAH
004 AL MAJAAWIR AZ ZAYDIYAH AL HUDAYDAH
005 DEIR HUREISH AD DAM{ AL HUDAYDAH
006 IBN ABBASS AL MUNIRAH AL HUDAYDAH
007 KHAMIS BANI AL HAILJ AZ ZUHRA AL HUDAYUAH
008 AL WATAWETA AL LUHAYYAH AL HUDAYDAH
009 BEHELAT AD DABWAN AL LUHAYYAH AL HUDAYDAH
010 AL OKAIDA'A BAJIL AL HUDAYDAH
o1 MOHAMED ORR SHAIBA BAJIL AL HUDAYDAH
012 KHUR AL ASHRAF BAJIL AL HUDAYDAH
013 AL KARRN AD DURAYHIMI AL HUDAYDAH
014 AL MASHAKENA AD DURAYHIMI AL HUDAYDAH
015 DEIR KUMAT AL MANSURIYAH AL HUDAYDAH
016 AL MANSARA'A AL MANSURIYAH AL HUDAYDAH
017 AL HUSAINA AS SUFLA BAYT AL FAQIH AL HUDAYDAH
018 AD DAJARIA BAYT AL FAQIH AL HUDAYDAH
019 AD JA'AMENA BAYT AL FAQIH AL HUDAYDAH
020 HASSIS HAYS AL HUDAYDAH
o MAHWA HAIDER ZABID Al. HUDAYDAH
022 AL JURAIN ZABID AL HUDAYDAH
023 ASHUBITA ZABID AL HUDAYDAH
024 MAHAL ASH SHEIKH ZABID AL HUDAYDAH
025 AL MANDAB MAWZA TA'12Z
026 AL MAWSANA MAWZA TA'122
027 AL OSAILA HARAD HALIAK
028 ASH SHARIEFIA HARAD HAJJAH
029 JERH YAHIA ZAKARIA HARAD HAJJAH

030 AL MAHATHERA ABS HAJJAH



SITE
031
032
033
0
035
036
037
038
039
040
041
042
043
044
045
046
047
048
049
050
051
052
053
054
055
056
057
058
059

060

YFMEN ARAB REPUBLIC NATIONAL NUTRITION SURVEY

SURVEY SITES

SOUTHERN HICHLANDS (UNIVERSE )

QARVAH
LAVILEAGE)

Al KHARBA

AR RUBAT

AL HAJFAH

AL GASHA'EI
AL JA'ARRIE
Al. HARETL

AL HAMADI

AL dAKLEIN
REHAB
ALMARAHEB

AL ©RR

AL BUKATRA'A
JAKADDUBBA'A
Al. BATENA'A
Al. ADMORE

AL MEEZAJ
AKHMORE. KHARIJ
BUKIAN

WADI SUKAIB
YUFRUS

AL JUF
DAMEIN

AL HATJAH

AL KADIED
AL A'HAD
AD'DUMAINA
HASARAT

AL WADI
JABAL HUMEILD

DABA'A

NAHIYA

188
JIBLAH

HUBAYSH

AL UDAYN

AL UDAYN

AL TAR

MUDHAYKHTRAM

AS SAYYANI

AL FAR'

YARIM

YARTH

TURBAT ASH SHAMA'ITAYN
TURBAT ASH SHAMA'ITAYN
TURBAT ASH SHAMA'ITAYN
AS SALU

QABAYTA

TURBAT AL MAWASIT
TURBAT AL MAWASIT
JABAL HABASHI

JABAL HABASHI

MAQBANAH

MAQBANAH

MAQBANAH

SHARAB

SHARAB

SHARAB

SABIR AND AL MAWADIM
MISHRA'AH AND HADNAN
DIMRAT AL KHADIR

MAWIYAH
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MOUFAFAZA
(GOVERNORATE)

1BB
IBB
1BB
IBB
IBB
1BB
1BB
1BB
1BB
1BB
IBB
TA'172
TA'122
TA'12Z
TA'122
TA'1Z22
TA'Y22
TA'122
TA'12Z
TA'122
TA'122
TA'122
TA'122
TA'122
TA'122
TA'122
TA'172
TA'1Z22
TA'122

TA'122



SITE
061
062
063
064
065
066
067
068
069
070
on
072
073
074
075
076
077
078
079
080
081
082

083

085
086
087
088
089

090

YEMEN ARAB REPUBLIC NATIONAL NUTRITION SURVEY

SURVEY SITES

NORTHERN HIGHLANDS (UNIVERSE 1)

QARYAH
 (VILLAGE)

THAMA'AH
THAF

DAHKA
BANIOMAR
BANT MAHDI
HUNOD

ADDUR (AN'NAHLA)
AL BARAH
ASH ' SHAWAR
THAKA
AR'RADHA WATIl' THAMRA
AL MUSSIE
ASH SHA'AF
KHANA' A

AL JARB
JADER AL DIA
OFRAN

ASH SHEIM
SUBA'AIN
BANT ABD
AS'SARHA
MAKLAH

AL MEDAB
ABBS
ARRATA'A
KUDAM

AL KARAHEB
BEIT HAMAD
BANI MALEK

ADDAHRA

NAHIYA
___ (DISTRICT).

DAWRAN ANIS
MABA'R

AL HADA'

AL HADA'

Al, HADA'

DHAMAR

DHAMAR

UTHMAH

WASAB *S SAFIL
MAJZ

GHIMAR

AL JABIN

AL JABIN

AL JABIN

AL HAYMAT AL KHARIJIHAH
BANI AL HARITH
BANI HUSAYSH
THULA

JABAL IYAL YAZID
JABAL IYAL YAZID
SHIBAM

AL HUJJAYLAH

ASH SHAUIL

BANI Al AWWAM
HAJJAH

HAJJAH

MABYAN

NAJRAH

KUSHAR

WASSHAH

sNorthern Highlands was redef ined to exclude Sa'dah.
asNo uysable data could be collected at this survey site.
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MOUHAFAZA
(GOVERNORATE)

DHAMAR
DHAMAR
DHAMAR
DHAMAR
DHAMAR
DHAMAR
DHAMAR
DHAMAR
DHAMAR
SA'DAH #
SATDAH**
SANA'A
SANA'A
SANA'A
SANA'A
SANA'A
SANA'A
SANA'A
SANA'A
SANA'A
AL MAMWIT
AL HUDAYDAH
HAJJAH
HAJJAH
HAJJAH
HAJJAH
HAJJAH
HAJJAH
HAJJAH

HAJJAH



YEMEN ARAB REPUBLIC
SUR

NATIONAL NUTRITION SURVEY
VEY SIiks

44

URBAN SANA'A (UNIVERSE &)

SITE oL STREFT PNITEAL norit oD COVERNORATE
Y1 SHARE'E ADDEFA ' HASHEM MUD . AL yOU*ATED SANA'A
09, CHORFKAT ASSEIN AHD, ALY AL AKWA'A SANA'A
033 HARAT ALMAHAFEDA HAMOD MOSHKIL AL KURSUMI SANA'A
094 KA'A SANA'A AL HA'AT MHD, ARREIDI SINA'A
095 ASSAFIA YAHIA YAHIA JvA'AS SANA'A
096 HAKAT ALLAOIA HAMAD AL Kut'rasyl SANA'A
097 SHARE'E NARIL AL WAGAD ALY AHDURRAHMAY ‘fUTAHAR SANA'A
095 EA'A AL OLUE ABDULTAN ALY AL 1ARvEL SANA'A
099 HARAT AL MANSIRY SALEM YAHIA ARRUD] SANA'A
100 HARAT AL HALAKA MASTOD AME. AL BAKAL SANA'A
101 SHARE 't ATTAWE[) ABDULLAH MHD. SA'AD SANA'A
102 HARAT MUSELR MARTAM ALY AL oMATST SANA'A
103 HARAT “wsvry ARDULLAR MHD . SASSER SANA'A
104 HARAT HABRAN MHD . SALEM AL JATEF] SANA'A
105 SHARE 'L AL BAWNTA AL HA'AT ABD. AL HAYMAM] SANA'A
106 ALHET AL FDA'FI MHD, SAEID FUAD SANA'A
107 HARAT ASSTAH RATEH HUSSEIN JAR ALLAH SANA'A
108 HARAT AL ABFIDT ABU BAKR ALY § SANA'A
109 SHARE': AL TAMEA' A MHDL HASSAN AL BATADI SANA'A
110 HARAT AL BASHA HADE CHANEM AL wASHED] SANA'A
111 SHARE'E AL 1alA MID. MHD. ASSUKHI SANA'A
112 DHAR HEMIAR MUSA[K REZK HUSSEIN AL 0WMARI SANA' A
tn AL CAMEN AL AR Ik PSRN FASSIM AL AMMAR] SANA'A
114 HARAT “apvor MHDL TUSSELIY MIPBARAK SANA'A
115 HARAT ALIMOR ALY MHD. AL AJaMl SANA'A
116 HARAT BAB AL HURRL, o HUSSEIN AHD. SUWELD SARA'A
117 BEIR KHATRAN MUHSSEN YAHIA MADGA SANA'A
118 SHARE'E AL ABHAR BRUSSEIN MHD., ADDATLAMI SANA'A
119 TARIEQ SUQUM ALY AHD. GHAZZ1 SANA'A
120 HARAT ANNORE MID. ABDUL RAHMAN SANA'A
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Appendix IV - Sample Size

Presurvey Determination of Survey Sample Size
and Precision of Survev Data

Separate samples were drawn for each universe to allow comparison of
these areas on various nutrition parameters. Thirty sample sites or
clusters in each sample area allowed the use of normal parametric
statistical procedures in the estimation of population characteristics*
of a universe and in testing for a significant statistical difference
among universes. For survey purposes Yemen was divided into four
universes. With 30 sample sites in each universe, the total numher of
sample sites for the entire country was 120. As noted in the text the
Northern Highlands universe was redefined to exclude Sa'dah resulting in

only 2R sample sites.

To determine the appropriate survey sample size for a geographic area the
applicability of binomial theory was assumed. Using binomial theorvy
modified for cluster sampling there were four variahles affecting sample

size, ('n').

*Provided the characteristic is not rare (€52 prevalence).
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Z = normal deviate for confidence lovel degsived (1.96 for
952 confidence).
p = proportion of population having the attribute measured.
D = deviation from 'p’' due to sampling with confidence level chosen;
the confidence limits for p wonuld be p + D,
K = adjustment for "clustering ef fect."

The formula for 'n' is:

2
n K 2

02 (p) (1-p)

Past experience with NCHS/CDC percent of reference weight for height has
shown that K = 2 should provide at least the desired precision for most
attributes. The Z score is generally chosen for 95% confidence (7 =

1.96).

While the value of D can be predetermined, it depends on the value of 'p!
and may or may not be acceptable; for example, 50% + 5% might be

considered acceptable but 10% + 5% might not.

The value of 'p' yielding the largest 'n' is 0.5 (502); therefore, if a
numter of different proportions are to be measured for the universe, it
is safest to assume p = 0.5. After fixing K, Z, and p, r and D were the

only values not determined.
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By determining maximum deviation tolerable (D), 'n' for anv samplc area

was solved for as follows:

2 (cluster effect)

-
N

1.96 (952 confidence)

N
H

0.5 (50%)

b/
]

0.4% (4.62)

(=
]

n _ 2 (1.96)°
(.046)2 (.5) (.5)

n = 900

A universe sample sample of 900 children with proportions having a
characteristic varying as follows would have the following approximate

precisions:

Dif ference Required

2 Having 952 Confidence for Significance with
Characteristics Limits 95% Confidence level
(p) (d) (pl-pz)
50. 0% +4.6% 6.5%
20.02 +3.82 5.4%
10.02 +2.8% 3.92
5.0% +2.02 2.8%

1f two universes have a statistically "‘enificant difference with respect
to a given characteristic, then thzy - - Jiffer on that characteristic

at least to the extent shown in the last column (pl-pz).

In general, predetermination of the sample size does not predetermine the
precision of survey estimates. Some parameters had greater precision

than predicted and others had less. Computation of precision estimates



/R

for everv tabhulation provided in the report and appendices would have
required substantial comouter tiae and wis not done.  Statistical
precision fivures are presented for hasie survev pgrineters for the four
universes (Tahles 1-%) and the camined rural universes (Tabhle 5).
Precision statistics are not presented for hemoelobin recults due to

field problems in data collection.

The statistics presented are the mean, standard error of the mean, 957
confidence limits of the mean, and the desigpn effect. The trie mean can
he assumed th he within the ranpe of the mean plus or minus the 95%
confidence limit, with 957 assurance.  All statistics are hased on the
distribution of cluster (village) means and are on a survev child hasis.
The desieon etfect is the ratio of the standard error based on individual
children apd the cluster standard error.  The design effect squared is
equivalent to "' (Cluster of focr) mentioned in the formula at the
bervinning of this appendix. Prior to the survey, a value of two was
estimated for 'K' at the SHS level. This is equivalent to a design

effect of 1.414.



TABLE 1. PRECISION SUMMARY POR THE TIHAMA CHILDREN 3-59 MONTHS OF AGE: YEMEN 1979

VARIABLE

X MALE

AGE IN MONTHS

WEIGHT FOR
HEIGHT FOR
WEIGHT FOR
WEIGHT FOR
HEIGHT FOR
WEIGHT FOR
WEIGHT FOR
HEIGHT FOR
WEIGHT FOR

WEIGHT
HEIGHT
WEIGHT
WEIGHT
HEIGHT
WEIGHT
WELIGHT
HEIGHT
WELGHT

TR RN LI

FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR

BIRTH ORDER
HOUSEHOLD SIZE

HEIGHT %2 OF MEDIAN

AGE % OF MEDIAN

AGE X OF MEDIAN

HEIGHT S. D. FROM MEDIAN
AGE S. D. FROM MEDIAN
AGE S. D. FROM MEDIAN
HEIGHT PERCENTILE

AGE PERCENTILE

AGE PERCENTILE

HEIGHT < 802 OF MEDIAN
AGE < 902 OF MEDIAN
AGE < 752 OF MEDIAN

HEIGHT > 2 S. D. BELOW MEAN

AGE > 2 S. D. BELOW MEAN
AGE > 2 S. D. BELOW MEAN

HEIGHT > 1.5 S. D. BELOW MEAN
AGE > 2.5 S. D. BELOW MEAN
AGE > 2.5 S. D. BELOW MEAN

MEAN

55.732
26.447
87.479
92.204
75.224
-1.381
-2.006
-2.319
14.377
10.525

4.857
15.879
31.885
51.171
23.853
51.833
64.642
45.558
34.273
42.617

4.467

7.049

STANDARD 95 PERCENT
ERROR CONFIDENCE

2.105 4.126
0.523 1.026
0.347 0.680
0.247 0.483
0.443 0.867
0.038 0.074
0.064 0.126
0.043 0.084
G.725 1.420
0.821 1.608
0.392 0.769
1.317 2.581
2.130 4.176
2.122 4.160
1.720 3.372
2.663 5.219
2.255 4.420
1.973 3.867
1.882 3.688
1.974 3.870
0.149 0.293
0.212 0.416

DESIGN
EFFECT

1.211
0.979
1.192
1.446
1.255
1.250
1.473
1.273
1.238
1.324
1.123
1.034
1.304
1.215
1.159
1.525
1.352
1.134
1.132
1.140
1.476
2.094

ALL STATISTICS ARE BASED ON MEANS FROM 30 VILLAGES USING NCHS/CDC REFERENCE WHERE APPLICABLE

STANDARD ERROR DIVIDED BY DESIGN EFFECT IS THE STANDARD ERROR ASSUMING RANDOM CHILD SELECTION

68



TABLE 2. PRECISION SUMMARY FGR THE SOUTHERN HIGHLANDS CHILDREN 3-59 MONTHS OF AGE: YEMEN 1979

VARIABLE

2 MALE

AGE IN MONTHS

WEIGHT FOR
HEIGHT FOR
WEIGHT FOR
WEIGHT FOR

HEIGHT % OF MEDIAN

AGE X OF MEDIAN

AGE X OF MEDIAN

HEIGHT S. D. FROM MEDIAN

HEIGHT FOR AGE S. D, FROM MEGIAN

WEIGHT FOR

AGE S. D. FROM MEDIAN

WEIGHT FOR HEIGHT PERCENTILE

HEIGHT FOR
FOR

&5
—
2]
=
]

WEIGHT
HEIGHT
WEIGHT
WEIGHT
HEIGHT
WEIGHT
WEIGHT
HEIGHT
WEIGHT

LA LI L I T I JFY RN PR

FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR

BIRTH ORDER
HOUSEHOLD SIZE

AGE PERCENTILE
AGE PERCENTILE

HEIGHT < 80X OF MEDIAN

AGE < 90X OF MEDIAN

AGE < 75X OF MEDIAN

HEIGHT > 2 S. D. BELOW MEAN
AGE > 2 S. D. BELOW MEAN

AGE > 2 S. D. BELOW MEAN
HEIGHT > 1.5 S. D. BELOW MEAN
AGE > 2.5 S. D. BELOW MEAN
AGE > 2.5 S, D, BELOW MEAN

MEAN

55.256
26.580
90.769
90.979
76.336
-1.024
-2.313
-2.199
21.030

6.691

5.258

5.443
39.369
45.458

9.161
60.636
59.623
28.702
41.056
37.363

4.031

7.276

STANDARD 95 PERCENT
ERROR CONFIDENCE

1.893 3.710
0.486 0.952
0.473 0.928
0.286 0.561
0.528 1.035
0.052 0.101
0.071 0.140
0.048 0.093
1.256 2.462
0.571 1.119
0.449 0.880
0.748 1.465
2.7 5.435
2.621 ~5.138
1.284 2.516
2.221 4.353
2.508 4.915
2.414 4.731
2.776 5.441
2.324 4.555
0.151 0.297
0.302 0.591

DESIGN
EFFECT

1.185
0.945
1.954
1.887
1.702
1.999
1.858
1.636
1.964
1.308
1.343
1.024
1.767
1.639
1.384
1.415
1.590
1.664
1.756
1.496
1.268
2.827

ALL STATISTICS ARE BASED ON MEANS FROM 30 VILLAGES USING NCHS/CDC REFERENCE WHERE APPLICABLE

STANDARD ERROR DIVIDED BY DESIGN EFFECT IS THE STANDARD ERROR ASSUMING RANDOM CHILD SELECTION
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TABLE 3. PRECISION SUMMARY FOR THE NORTHERN HIGHLANDS CHILDREN 3-59 MONTHS OF AGE: YEMEN 1979

VARIABLE

X MALE
AGE IN
WEIGHT
HEIGHT
WEIGHT
WEIGHT
HEIGHT
WEIGHT
WEIGHT
HEIGHT
WEIGUT

2 WEIGHT
Z HEIGHT
% WEIGHT
X WEILGHT
% HEIGHT
% WELGHT
2 WEIGHT
Z HEIGHT
% WEIGHT

MONTHS

FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR

FOR

HEIGHT % CF MEDIAN

AGE 2 OF MEDIAN

AGE % OF MEDIAN

HEIGHT S. D. FROM MEDIAN
AGE S. D. FROM MEDIAN
AGE S. D. FROM MEDTIAN
HEIGHT PERCENTILE

AGE PERCENTILE

AGE PERCENTILE

FOR HEIGHT < 80X OF MEDIAN

FOR AGE < 902 OF MEDIAN

FOR AGE < 75% OF MEDIAN

FOR HEIGHT > 2 S. D. BELOW MEAN
FOR AGE > 2 S. D. BELOW MEAN
FOR AGE > 2 S. D. BELOW MEAN
HEIGHT > 1.5 S. D. BELOW MEAN
FOR AGE > 2.5 S. D. BELOW MEAN
FOR AGE > 2.5 S. D. BELOW MEAN

BIRTH ORDER
HOUSEHOLD SIZE

ALL STATISTICS ARE BASED ON MEANS FROM 27 VILLAGES USING NCHS/CDC REFERENCE WHE

STANDARD ERROR DIVIDED BY DESIGN EFFECT IS THE STA

MEAN

$5.142
26.041
92.669
90.118
76.518
-0.814
-2.540
-2.189
26.441

5.519

5.242

3.868
50.585
47.146

7.047
70.607
61.548
19.183
53.407
35.756

4.049

8.150

STANDARD 95 PERCENT
ERROR CONFIDENCE

2.903 5.689
0.510 1.000
0.601 1.179
0.310 0.608
0.574 1.124
0.063 0.124
0.079 0.154
0.054 0.106
1.710 3,351
0.710 1.392
0.538 1.054
0.815 1.598
2.911 5.705
2.387 4.678
1.210 2.372
2.530 4.959
2.764 5.417
2.551 5.000
2.815 5.517
2.649 5.193
0.157 0.307
0.387 0.758

DESIGN
EFFECT

1.558
0.927
1.943
1.739
1.617
1.954
1.734
1.611
2.030
1.383
1.282
1.118
1.552
1.275
1.240
1.475
1.513
1.716
1.504
1.472
1.510
2.047

RE APPLICABLE

NDARD ERROR ASSUMING RANDOM CHILD SELECTION

16



TABLE 4. PRECISION SUMMARY FOR TOTAL RURAL CHILDREN 3-59 MONTHS OF AGE: YEMEN 1979

VARIABLE

% MALE
AGE IN
WEIGHT
HEIGHT
WEIGHT
WEIGHT
HEIGHT
WEIGHT
WEIGHT
HEIGHT
WEIGHT

L L LI T I IV IV PR

MONTHS

FOR HEIGHT 2 OF MEDIAN

FOR AGE X OF MEDIAN

FOR AGE X OF MEDIAN

FOR HEIGHT S. D. FROM MEDIAN
FOR AGE S. D. FROM MEDIAN
FOR AGE S. D. FROM MEDIAN
FOR HEIGHT PERCENTILE

FOR AGE PERCENTILE

FOR AGE PERCENTILE

WEIGHT FOR HEIGHT < 80% OF MEDIAN

HEIGHT FOR AGE < 90X OF MEDIAN

WEIGHT FOR AGE < 75% OF MEDIAN

WEIGHT FOR HEIGHT > 2 s. D. BELOW MEAN
HEIGHT FOR AGE > 2 S. D. BELOW MEAN
WEIGHT FOR AGE > 2 §. D. BELOW MEAN
WEIGHT FOR HEIGHT > 1.5 S. D. BELOW MEAN
HEIGHT FOR AGE > 2.5 §. p. BELOW MEAN
WEIGHT FOR AGE > 2.5 S. p. BELOW MEAN

BIRTH ORDER
HOUSEHOLD SIZE

ALL STATISTICS ARE BASED ON MEANS FROM

MEAN

55.297
26.364
90.8386
90.880
76.210
-1.010
=2.341
~2.216
21.828

6.929

5.184

6.669
42.104
47.043
10.924
62.698
61.174
28.183
44.318
37.688

4.112

7.550

STANDARD 95 PERCENT
ERROR CONFIDENCE

1.080
0.224
0.275
0.149
0.243
0.030
0.038
0.023
0.737
0.334
0.218
0.490
1.431
1.121
0.735
1.258
1.173
1.320
1.422
1.111
0.069
0.153

2.117
0.440
0.539
0.292
0.477
0.058
G.074
0.044
1.444
0.654
0.427
0.960
2.805
2.196
1.440
2.466
2.299
2.586
2.787
2.177
0.136
0.299

DESIGN
EFFECT

1.031
0.697
1.634
1.488
1.203
1.672
1.483
1.183
1.665
1.124
0.960
1.016
1.378
1.066
1.199
1.259
1.141
1.457
1.365
1.091
1.032
1.706

87 VILLAGES USING NCHS/CDC REFERENC: WHERE APPLICABLE

STANDARD ERROR DIVIDED BY DESIGN EFFECT IS THE STANDARD ERROR ASSUMING RANDOM CHILD SELECTION
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TABLE 5. PRECISION SUMMARY FOR URBAN SANA'A CHILDREN 3-59 MONTHS OF AGE: YEMEN 1979

STANDARD 95 PERCENT DESIGN
VARIABLE MEAN ERROR CONFIDENCE EFFECT
I MALE 47.911 2.062 4.041 1.125
AGE IN MONTHS 27.069 0.586 1.148 1.049
WEIGHT FOR HEIGHT X OF MEDIAN 95.553 0.433 0.848 1.443
HEIGHT FOR AGE X OF MEDIAN 92.281 0.222 0.435 1.211
WEIGHT FOR AGE X OF MEDIAN 82.187 0.417 0.817 1.135
WEIGHT FOR HEIGHT S. D. FROM MEDIAN -0.514 0.046 0.089 1.491
HEIGHT FOR AGE S. D. PROM MEDIAN -1.978 0.057 0.111 1.211
WEIGHT FOR AGE S. D. FROM MEDIAN -1.653 0.040 0.079 1.186
WEIGHT FOR HEIGHT PERCENTILE 34.214 1.299 2.546 1.510
HEIGHT FOR AGE PERCENTILE 10.631 0.798 1.564 1.193
WEIGHT FOR AGE PERCENTILE 11.216 0.707 1.386 1.215
X WEIGHT FOR HEIGHT < 80X OF MEDIAN 2.117 0.528 1.036 0.993
X HEIGHT FOR AGE < 90X OF MEDIAN 32.981 1.794 3.516 1.037
I WEIGHT FOR AGE < 75 OF MEDIAN 22.769 1.535 3.009 0.995
X WEIGHT FOR HEIGHT > 2 S. D. BELOW MEAN 3.361 0.675 1.324 1.021
X HEIGHT FOR AGE > 2 S. D. BELOW MEAN 48.370 2.379 4.664 1.297
X WEIGHT FOR AGE > 2 S. D. BELOW MEAN 35.461 2.065 4.048 1.175
2 WEIGHT FOR HEIGHT > 1.5 S. D. BELOW MEAN 11.205 1.254 2.457 1.085
X HEIGHT FOR AGE > 2.5 S. D. BELOW MEAN 34.170 1.916 3.756 1.099
X WEIGHT FOR AGE > 2.5 S. D. BELOW MEAN 17.481 1.428 2.798 1.019
BIRTH ORDER 4.627 0.120 0.235 0.784
HOUSEHOLD SIZE 8.686 0.333 0.654 2.328

ALL STATISTICS ARE BASED ON MEANS FROM 30 VII.LAGES USING NCHS/CDC REFERENCE WHERE APPLICABLE

STANDARD ERROR DIVIDED BY DESIGN EFFECT IS THE STANDARD ERROR ASSUMING RANDOM CHILD SZLECTION

£6
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Appendix VII - Age Distribution of Survey Children

Percentage Distr.bution of Survey Children by Age,
Sex and Region: Yemen 1979

_ Region
Southe 'n Northern Combined Urban

Age in Months Tinama Highlaunds Highlands Rural Sana'a
3-S5

Male 4.1 8.0% 5.7% 6h.6% 4.82

Female 8.02 5.72 7.2 6.6 6.92

1Total 6.22 6.92 6.42 6.6% 5 9%
6-11

Male 17.40% 13.12 13.32 14.12 15.22

Female 13.72 16.5% 12.92 14.72 11.12

Total 15.82 14.067, 13.42 14.42 13.12
12-17

Male 13.42 15.02 14.62 14.6% 11.52

Femaie 12.42 13.92 17.02 14.72 16.22

Total 12.92 14.52 15.72 14.62 14.92
18-23

Male 8.42 12.82 11.82 11.72 B.12

Female 10.72 13.52 11.82 12.47 9.0X

Total 9.42% 13.12 11.82 12.02 B.hY
24-35

Male 20.14 20.82 21.32 21.92 28.12

Female 24.62 17.52 23.4% 20.82 23.82

Total 25.54 19.32 22.22% 21.42 25.9%
Jo-47

Male 18.2% 18.0% 22.12 19,52 19.02

Female 19.52 18.52 17.42 18.13% 1h. 1Y

fotal 18.82 18.2% 20.0% 19.02 17.52
48-59

Male 11.72 12.32 10.72 11.62 11,32

Female 11.02 14.52 10.42 12.42 16,87

Total 11.42 13.32 10.62 12.0% 14.22
Totald/

Male 59.7% (454) 55.32 (519) 55.1% (396) 55.3% (1385) 47.92 (157)

Female 64,32 (365) 44,72 (435) 44 .92 (116) 44.7% (1116) S2.12 (1387)

E/Percentages are weighted based on population proportiona; actual number
surveyed given in parentheses.
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