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PREFACE
 

In response to a request from the Yemen General Gr-i Corporation (YrG) 

of the Hinistry of Supply and thv Central P'anninp Organ z,itin (rPf)o of 

the Yemen Arab ReptiblicLothe lhiitetlj. States Agency for.ternat ion
 

Development (tSAID) Hission in Sana'a, the Nutrition Division, Center for 

Disease Control (CDC) of the United Stales l)epartment of lealth and fluman 

Services provided technical assistance to the YGCC in conduc.,ng a 

National Nutrition Surve(in the Yemen Arab Repuh1€ijq during 1Q7Q. ,
 

The 1979 Yemen Arab Republic National Nutrition Stirvev was~ade pnssible 

by the combined efforts of tile Government of the, Yemen Arab Reruablic, of . 

the United States Agency for Internationai fevelopment (IJSAID) in Sana'a 

and Washington, of the Internationaj Iink for Reconstruction and 

Development (IBRI - the World !tink), and of CPC. 

T"n, Yemen Arab Rexrxblic provided the survey personnel, survey vehicles, 

logistic -ind administrative qupport, and training sites. The 

4 conscientious efforts of t1ie YCGGC saff and of the qurvey team members 

oi,nder often uncertain and ditficult circumstances preatlv faciiitated the 

successfi~j completion ,f' tle survey. A complete list of survey personnel 

4 aprk-ars in Apt-t.dix I. 
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The AID Development Support Bureau /Nutrit ion in Washi6gton provided funds 
lo)rL he :a : technnca! adwisors, afor ­

technical advisors from the Nutrition 

Institiute,' Ministry nf ealth of the Arab Republic of Egypt (AR), and 

*'...: : for &.sertjA!eq ipmen and 'supplies.,.data anatvsis andlreparation.o ilf 

rhe survey report. 

The ,YGCC and IBRD provided funds for the Yemeni survey personrrl and for 

other in-country survevlcosts, as well as for logistic supnort to the CflC 

and Ntitrition Institute ARE technical advisors. The 4inistry of Health 

of the Yemen Arab'Republic provided valuable technical consultation and 

advice. Particular acknowledgement for assistance from persons from . 

these and other organizations appears in Appendix IT . 
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TNT'RODUCION 

The Yemen Arab Republic (hereafter referre4 to as Yemen) occupies an area 

* of some 200,000 km in the southeastern corner of the Arabian 

Peninsula, it J5 a rugged mountainou~s country, bordered on the north and 

northeast by Arabia, on the south and southeast by the Peoples' 

Democratic Republic of Yemen, and on the vestby the Red Sea. Its 

.2 estimatedcnational population in 1979, based upon extrapolation from the 

Population and Housing Census of February 1975, is approximately 2 

6.5 m'illion persons. Some three trters of the populition are rural, 

directly engaged in agricuiltu,', wit the urbin population centered 

22. mainly in the three largest cities:*z Sana'a, the national capital,ena ioa2cp ta , Ta'ix 

int he Southern Highlands, and Al Hudaydah on the Red Sea. Approximately 

18 percent of the population is under the ige of 5 years. 2 . 

2 
The overall population density is some 30 persons per km , with the 

greatest concentrations in the Southern Highlands and' smallest in the 

* Yemeni quari.er of the great Arabian desert in the east. The nation is 

divided administratively into 10 Nouhafazah (governorates or provinces) 

in which primary authority for most governmental Ntnctirns is vested. 

These are subdivided into some 40 Qada (subprovinces) and further divided 

into some 170 Nahiya (districts). In Figure I the in Houhafaza 

boundaries are shown. 
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Ivr'ov 1 .. ,1 i 't I wi I I, rifli' lmi! rori -~ t r,, 4-oI I L) "' tiarvemi taro. j I vt .-it' 

tind.-ri ni I -n IpaI!-orc tigidtit In ) IIif'tt' 1111,1'T-- * in 

1ai),) 1 1 , Irw I11A -- I w. I0i tior ! ~orem, I i v#,t "-1 j t- 1. < f we. ! , ' Ir 
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mother-, w, 1), rari~ort-oI rf~. les , artlianI *11) ra'rcant 1.1 ~ts Iv 
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COlALS. AND 0HJ!;'T 1vEz 

! of 1147') io'n,, S-f rif 

R.epubli i to pr.'vil Wolin~ e 1ita an th.e n'ir rfnil sjtat . of 

The overaI nal th.- ';Vi "itritio Mrvev the Yeme~.n Arab 

preqvihool 1.!p chi I fron whiAch wo"Il I n-~ "Iset'2I for lI'er'ifiinp pri orit ies 

fnr p1 inninv'il n min i jo ipnlpd nuitri tion prop'ramg, inl isneet inv 

fumrtor nut rit ion r*'~ irh uneeds. 

TAward this oal the q'rvrv has dre*.hped data, presented iii this reruort, 

on: 

* Irevaloenceg and Ai str jhmtions, imarne '.iriot 01;eIiomrar'iv ar -nti 

g'eriphic s"Wirsins, "F 5C110t4U1 l inea.r 3'rowth (chronic 

u"ndprnrfrj t ion in-I wastedI bndv mis heCtt' 'iv'!rnirri r tor) in 

childlron' from ivp I months to A -is 

*Prevatlancos ain! distri',t iong of lo u.,,i in: (nem th'eseh'.. 	 ii) in 

cii liren and the,.ir riorhrr, and of c! ili cil s ivnq qtu;.!est ive of 

certa.iin mi ir<'i'jtri on deufijci inc ie in the chil1'ren. 

* uraiL ion rif rist -tooli nm aInd p.U t on of infaint fued i np and 

wean mnp. 

* 	 Asoc i-t tons of ch'ildrongsmt r it innil stat 's witlb ert iin 

socoo~iCc~~lll an inaobr-phic stirq itap~.irdvi' chiract on of famnjilies 

amnd oft ind ivi .Ii! 1irnlv membprs. 

* 	 Est imates of tools cons~ned hiv chilIdren and their fani lies, to 

(1('tErmin,' d ietirv int ave pat torn s. 

http:itap~.ir
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T. 	 SEI.F(710N OF SITRVFY REGIK(;NT (LNVFRSFS) ANn SAMPLI 'r WTIfls 

A. 	 Srvev wnivers,"; 

The sirve'j coincerned itself with only seven if Yemen's ten 

,)iihafazah. Th.se were Ihlajah, At Hudavdah, Ta'izz, Ihh, 

Dhamar, A Mihwit, and Sana'a, the combined poviil-tion of 

which comprise qOnr percent of Yemen's total poptilation. 

Yemen's t tii pip,,lition was exclided due to lviw:tstic 

difficaltio'g. l,, "'i',ah .oihat.izah, with ,hoit I percent of 

the tw,) -id,kti,mal Moalhata hih, M9irilb in' -NI HIv'a, ,omprisinp 

abo ,t 4 '# percent o t Yemen's total irea hlut Ic ss than 

percent Of its pm,litinr, are situated in the vast eastern 

desert inJ are ;vir,'lv pop l latedI, mainlv with -oomadir 

people- who are remote from vehicilar roads. These factors, 

together with fist inct Iimititinns of survev ti-me And 

resoturcts, madWe - neceserv to excl ide these three 

Mouthaf.zah from J., %ampl i.n- frame. 

Marked dift fernces in elevat in divide rtiral Yemen into two 

dis inct 'cloiirc revions with differine geo-clim.tic, 

apriculticral ani sw- m-ciltural charzicteristics. The western 

region, heIow ippr,'ximately 5OO meters altitide and extending 

westward t rh. ReI Soa, is I'nnwn as the Tihama, a nlirrnu 

arid lowiani, rar' lv exc-edint, f) km in width, Ntit extendinR 

some 400 km in a north-south direction. For suirvev ptirposes, 

the Tihama, designated -s rural [Iniverse I, cnnsist,.I of the 

http:4FWU(DOI.EY


'L':;-" /" ! thre , lowm Na io , (nansd arMid r bs), on all,:".. .le-land ta~j~ a nd I " 

h a ' ni ,i;-'Hu.~ ~ : oxeAl d ndan exct fyrdirtnn tre hihlanodez ofi (Bur ;:: . 

i..- ~ A.RaydaA were designated -is riiral U~niverses 2 and 3: the,,r -

S4Southern and Northern Highlands. The sothernL Iihtnds, 

'
 :"*.:. made of the remaindler of Ta'irz and -ill of Thh,.are. tip 

,. , .ecological ly and- culturally d ist inct from the Nlorthern " ,: 

. " l~IiRhlandR, which cons'ist of the remainder of flaijjah, of.the. i i~ 

" 'three highland Nfahiya of Al fludaydah and of alof nhamar, ' 

" Al Mnhwit, and Sana'a. The Southern Highlands enjov.-treater. 

a kin 
P" : ::rr fa Il and agri cultural prodsic tivi ty' and are cons iderably -.-;:: 

...." •more denselv populated tha3 the Northern Ilighlandq.: .. r 

"- .... In addition to these three rural Universesa, a folirthi 

'." ", I1ntverse, urban in ch-iracter, waqenignnnted, for the City of ,r 

.... na'aa, the national--apital, wit "4 pou a in fa'i 

. :. : ;... :.The other two major rities o f Yemen,'Al Pludaydah and .Ta itz,. -. 
'a ; r h'7i" i vesimated4O 1975 population of r44. 4 on74.. .'.4 4r 

. ; '
d- a d". J in rural I or -2.. wt-re they*' ".,*.
r were"not. incltided .. e~ io .Nei"ther 


i . ? : t~ncluded in ur h a n region .4 because ofrdemnpraphic dif fore,,tire s L il 

from Sana a City'. nor as .separate .rhan regions becase o
 



survvv con ,trai nt s. Al io excluzded from rtra I rvions 1, 2. 

and I wer. the fotonwin tw.ive cit ips or lIarv to,,"is, 

arhi tr.ari v cate orized as pr,,dominte lv urhan in character: 

.
Rajil, Fivt Al Fanih, Maravi'a and 7abi A in Al lludiv,'.ih, Thh, 

.Jhlah and Vatrim in lh, -Iw.ltM in Sai'a, anid the capital 

centers of K4m iil, Wd'lh, Al ".ahwit Mpd Iihiar. The 

estimated, 1l475 vrailatirn of thu.se twelve cities conhined was 

iomp !""1,000(persons. 

Tho comipoi iion ot these four regions, or Universes, iq shown 

in Figuire 2. 

http:lludiv,'.ih
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B.Smpl Inv~ Metl - Is 

The s-rve v ia'u.'l in methods tise' t ook int ac cnint:
 

- availab1le r.sources, hth Phvsical and financial,
 

- time anAt f i-!,! lnist icq,
 

- estimate q )f the expected prevalence of ma)or survey 

attribute;, in i 

- precision and conhidcoce levels desired to describe each 

at tribut t idqate I y. 

In each regi )n, sm-,,',pe sites were selected hv a two-stage 

sampl in prioce2,jre. For the first stage, 30 sample sites in 

each revion were selected from the tital populat ion of that 

in the 1975 census. The rjrocedure involvedregion, as Ist,',! 


populition unit currulation and interval s3mpling, so th-r the
 

prohahilitv ')f includiop any pn-pulation unit was prpnrtional 

to the siz,, of that unit's populat ion. Fr the Ye-e" survev 

this unit wa; the Oz 1 .h (uhdistrict) , whi ch s''!is comorin e of 

a eroup of narv, h (vi Ilaes. , sual lv under the irisdiction 

of on she ih ( riial ,,ader). The I ocat iuon of the 

120 sites and the ir names are shown in Appendix III. The 

rationale for sample size determinations is included in 

Appendix IV. 

Second-stave sampling, the choice of that sthpoptilation 

within a sample site to hO actually suirveyed, involved 

comilinFz a list of inhahited houses and randomlv selectinR 
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:from that list an1initial househod in which theto he~in 
sa.rvev, After surveying the initial household, a c~uster of 
surtrounding hoseholdswas then visited. aOvinx whenever 

pogoihie-nxt-t e~fst ousth ontheright,
 

The number of househoIds to be visited at each site was 
determioed to he that numher which:,contained a sufficient
 

number of household inhabitants Vo provide meana numher of 
30 rhildren o.f appropriate age per sample site. 

Tbe variable number of households, persons and children 
enumerated in the various survey sites, as a resuilt of this 
second-stane sampling procedure, necessitated a soriesnof 
statistical weighting procedures in the data analysis,
 

This two-stage sampling method permits prevalence estimates
.of -pproximarely the s.ame 
precision within each region, and 

permits the use of statistical testing to determine whether
 
siuenificant lifferces in certain nutritional statuis
 

indicators exist between regions. 

11. DATA COLLECTION ANI) SURVEY .ISTICS 

Fleginning 
in early June 1979, a staff of 25 person, - nine wnmen 
and 16 men ­ received an intensive traininR course prior to
 
initiatinp the dali collection phase of the survey. 
All had
 
secondary school certificates and most were university students
 



summer holiday. The staff 
free to wark on the survey during their 

Surwv supervisors and, 
survey enmerators, threeconsisted of 21 

staff vIs divided into six 
one laboratorv technician. The 

each with two men and one woman, and 
each with 

-3-person teams 


one reserve team,
 
its own cross-country type vEWicle 

and driver, 

'he training
 
three supervisors, And the laboratory technician. 


course for the men, lasting 4 weeks and conducted 
in Arabic with
 

two Egyptian physicifnl-nutritinnists, included 
the assistance of 

in sampling, interviewing, measuring hPijht-weight
instruction 

The
 
signs. and collecting blood specimens.
and certain clinical 


interview procedures to elicit
 
women's training concentrated on 


Team
 
infant feeding practices and dietary 

intake. 

information on 


aevaluated using 
performance, during classroom training, 

was 


standardization exercise adapted from 
that proposed by
 

The teams obtained further proficiency in interview
 Habicht (4). 


and examinatinn techniques during field trials 
in several
 

villages which were not included in the 
survey simple.
 

hoth in Arabic and 
A sample questinnfuaire (Form I) is presented 


Details fq 'administering these
 
English in AppendixV. 


a uniform, reproducihle manner are available 
in
 

questinnnairets in 


the tiro Field Training I'lauals for the Yemen 
Arab Rerathlic
 

Ntrition Survey. 
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Data collection took place from early July until late O ctober 

1979, with suspensina during the 
Islamic month of Ramadan which
 

occurred in 
1Q9 from late Juty to late Auqust.
 

All teams worked in the 
same region at the 
same time until all of
 
the sample sites in that region had beer visited. 
For loiatic 

and political reasons, three sites in the Northern llighlands
 

two in the Sa'dah .4ouhafazah and one in the gana'a Mouhnfazah ­

could inn he completed.
 

The. Northern Highlands universe was redefined to exc!,ade the 
Sa'dahH?*uhafazah. 
Appropriate weiphti( 
 has been made in
 

statistical analysis of the Northern Highlands data to adjust for
 

the absence of information from the Sansa Mouhafarah 
. The
 
teams worked for a period of 15 days in the Southern Highlands,
 

completing this region just before Ramadan. 
 After Ramadan they
 

/7 worked for 30 days in the Tihama and in those Highland sites 
accessible only from the Tihama. They then completed the 

Northern Highlands, returning to Sana'a periodically for rest,
 
arid finally they surveyed the sites in urban sAna'a. 
Sunp"ies
 

were distributed, and completed forms and blood specimens
 

collected at several central 
provincial and districtlocations.
 

While working in 
the Tihama and Southern Highlands, all
 

hemoglobin determinations were performed in 
these centers.
 

i, 

/1 
'+1+ 


++
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s'ing all field work, supervisory staff from CDC, from the 

Nutrition Institute and from the YGGC traveled 
with the teams to
 

each sample site to optimize quality control of 
the collected
 

- r
 

data, Survey team leaders edited each q
uestion i o


accuracy, clarity and completeness, 
and supervisory personnel
 

then reviewed all completed questionnaires in the field, 
wit, 

periodic review days for group discussion 
of work quality in 

order to minimize error.
 

Completed forms were photocopied, the 
copies remaininR in Sana's
 

and the originals being sent to Atlanta 
for computer processing
 

the CDC. Analyses and tabulations utilized
 and data analysis at 


a series of core computer programs for common nutritional status
 

as specially written programs for associations
 indicators as well 


Yemen survey.
specific to the 

[t. DATA COLLECTED
 

and direct measurements of heipht,
Careful estimates of age 

weight and hemoglobin provide data on prevalence 
and distribution
 

status among childien (5).
of key indices of nutritional 


Hemoglobin determinations on mothers of 
these children provide
 

similar information regardin? maternal anemia.
 

interview techniqupe,structuredIndirect measures, employing 

provide data on certain demographic, socioeconomic, 
clinical and
 

dietary factors closely associated with 
nutritional status.
 



A. Direct meismlrements 

, Anthropometry (bnrdy)tss,reents) 

Weight and W,.ight were measured on alI children 3 tthro.gh 

59 months of age iclsle, ing a ndardortable 

measuring board and a katter spring scale.
 

2. 	 Hemoglohbin 

lemnoglobin values were determined on 
capillary hlond from 

every fifth survey child, and 	 from his or her mother, by 

the cvanmethemoglobin method using a Fisher 074D, 

hemoplttine er.
 

3. 	(linical Signs
 

The 	 presence or absence of gigns suggestive of certain 

nutritional disorders were 	determined for 	each survey 

child, 
These siRns included bilateralpretibial edema,
 

angular st.)matitis, and five sims consistent with 

viramin 1) deficiency. Other signs, such as those relted 

to vitamin A deficiency, were considerec. for 	indlusion in 

thv 	sirveV hut were eliminated becasse of lack 	of 

evidence that these items were of public health 

sign i fi cance. 

r
 
5:
 '
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5, Indirect iPata from Al) Households
 

-IHousehold se
 

- Iousehold informnt
 

. is a household member working in a nearby country?.
 

If yes: 	 In what country? 

What is his occupation there? 

For what is his remittance spent? 

Is 	 i household member a child 3 through 59 =.tS of age 

inchsive? 

If no: go on to the next household
 

If yes: complete the remainder of the questionnaire
 

C. Indirect Data from Only Those Hoseholds with a Survey Child 

lo 	 Age Determination
 

Age data for the survey children were obtained as date of
 

birth from a "ilr.h registration form if i. existed, and
 

if the recorded date of birth could be verified i,11'ng a
 

calendar. In the aIsenre of a
 
1ocaI h istori cal 	 eoa 

registration form, date of birth was obtained, to the 

year and month, with the aid of the historical calendar 

and a simptified computation matrix. If date of birth j) 

was recorded in a family Koran. it was -o noted. 
//1!
 



2, Informatiov from the Nothe 
Only
 

-
Ye.ars since first married?
 

- 'f survey child is first-born, how 2
 ay months since
 

first married until its date of birth? 

if survey child is second or later born, how many 

months since previous child's birth date until stirve), 

child's date of birth?
 

flow many children were 
born alive?
 

flow many children are 
I ivinv today? 

- 14s she given birth to a child in the past 3 months?._ 

I she presently prel-nant?is 


- is she presently nursine any chi!d? 
,­

3. Information from the Mother, or 
frnm Another Informant
 

- Birth order of the survey child
 

- Is the survey child presently breast-feedine:
 

If no: 
 at what age did it last breast-feed?
 

-
At what age did the survey child first receive:
 

ilk in a bottle:
 

(i other food?
 

- Clinical symptoms. In 
the past 6 days has the survey
 

child:
 

been sick, that 
is, unable to 
at, play, etc.?
 

had a fever for more than 2 days? 

had diarrhea,that is, 
four or more waterv stools
 

per day for more than 2 days?
 



-. . .. . i. ....... ....
 
Quston o he fat~her 

' ? 
" "Wht
r in his full-time occUpdt!ion?,'
 

Socioeconomic indicators ,
 

How long does it take to reach ,Your source of
 

sat er
 

Does the house have electricity?
 

What atype
of fuel is used in cooking?
 

DietaroData.s
$o4. 


Dietary data were collected on every second child, sige 3
 

through 30 months of ge. Coapleto reliable data oere 

~~available for 903 children.
 

The qualitat ive dietary questionnaire included 55 foods
 

'v~hich were arranged in 17 major categories. TheL *
 

informant for the dietary component was the mother or
 

primary care provider. It was anticipated this
 

individual could readily i'dentify those foods consumed by
 

the child and fods avaiableto the family.The mother
toh ir aresn e d teA aothiemno
her n mj ies. 


was asked what did the child eat the previous day. After
 

the mother responded, the nterviewer repeated the items
 

mentioned c rd 
 dei t f consumed by
 



.f.ter cnle.ing the portion about the Child's intake, 

i 
: : : 

. ':.:. : i: ,. eatenl b 

"' 

rotter fil 

questionwas 

y membel! ' r s d u r in g the same dayii :Thisi:: 
.24 asthose items Iaabe. 4nterpreted 

f ab i r'* .s,, -g' 

5.Familyv Planninpp Data 

"Abe-mother of every child from whom a blood 

obtainled as asked three questions ctejerninr'-
chi.d-spacing measore.. 

:sample 

the 

was 

s of 

.'If 

TV. 

,,, 

: 

Are any such measures being used? 

Yes: What method is used? 

Where is it obtained?".: 

ANAILYTIC .TIHO)ntl~flG:Y-

A. Anthropometry (body measurement ) 

ff~~easurements of linear Prowth and bodynmss are key indices 

for characterizing the nutritional ,stt.s o P,'Irn Th 

risk of tondernittrition for a popu|lation of., .hle increases 
as the prevalence of tow values of certi antr....r 

ditiuetin ofascutean~d rni thoser its avina t 

pouain. mesa o~ uig~,e),I~scnue 

.; 

: 

:' 

indices increase. Values of three of these-simple 

nthropometric indices in a study Population, compared wi th 

~reference popul at ion da ta and: class ifie d :usinR appropriate : 

cut-off.ter Co pm it quantficaon.ofr toheun mit intan 



The index of weight for height relates observei4Y aive. to 

1
expected body mass frIaserve4 eody inet'A saer. 

or wstinAs 4. CQanisteut with
deficit of wight for height, 

bnd,,utritioo. "ith praftiners o severe
short-term, acute 

wasting occur intiLeI of famines 

The index of height for *pe relates observed -body lenth to 

epected body length for observed age, Linear Prowtt' 

become manifest duringretardation, or s tnting, oes not 

a sustained period ofshort-term undernitritioII, but after 

episodes ofmarked nutritional deficiency, or with recurrent 

severe acute undernutrition. stunting will result. Although 

may diminish stunted linear
subsequent improved nutrition 


time, complete o-catch-up" growth
growth over a period of 


an episode of growth retardation
usually does not occur it 

has been ,prolonged and severe, 

age, which relates observed body mass
The index of weuixht for 

to expected body mass for observed age, has in the past been 

Jt is
the anthropometric index most commonly used. 


weight measurements of an 
particularly useful if successive 

over a period of time. single
individual child are taken 

weight for age determination is less useful, as a low value 

of itself cannot distinguish between a tall child who is 

being wasted, a short butunderweight because of 

well-proportined child who is underweight because of being 



stunted, or' on wh 4
as y, hvs--me romb--;' of bo.th Wastng
 ; 
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values with those in 
a refrence population. Cutoff values
 

are based upon standlard deviations (SD) of the refererce
 

• population. Valises more than two standard deviations bplow r
 

S the reference mean (-2 SiD) 
have been defined as
 

unentrto (6)' for each theof three anti ropometric 

indices.
 

alternate method used in many studies in the past has 

a IAn 


een ­

, 
a comparison of observed prevalences below selected
 

arithmetic percenta~es,of the •re ference meediJan val!ue
 

($#percent of median"). This method lesshas xensitivity and 

~specificity 
than using standard deviations, since at

ifserent levels of a e or body length percent ofmedian
 

•i ....
 levels conform less closely to reference centiles. The i'
 

percent of median method assumes implicitly that. the
 

coefficient of variation (standard deviat ion divided hy the 
 ..
mean) remains x o entire,range of va,
theIactual distributions of theseanthropometric,reference 

values, as ofmost sets of biologica values,-are such that-Ls
 



wer 	end
 
the coefficient of v4nation is greater toward the I 

of a set of values and sm4iler toward the upper end* The 

or 	 dian1evels (90 percent height for
commonly v-ed percent 

.. .. 	 ...... 5 . _Ve........... o.......
 . ..... i f..... percep h 
........ Age 80 -percent--weight
... .

age) corespond to between 2.0 and 3.0 standard deviations 

these
below the mean. Inthe ranges of age and body size of 

Yemeni children, 90 percent height for age tends to vary
 

between 2.2 and 2.7 standard deviations 
below the mean while
 

both 80 percent weight for height and 
75 percent weight for
 

age 	tend to vary between 1.6 and 2.6 standard 
deviations
 

below the mean,
 

For 	comparative purposes, prevalences 
of low values of the
 

1 	
presented in Appendix

three anthropometric indices will be VI 

using percent of median cut-off values 
recommended by 

al (8).Jelliffe (7) and by Go!tz et 

B. 	peference Population
 

Based upon recommendations of the World Health Organization,
 

the National Center for Health Statistics/Center for Disease
 

Control (NCHS/CDP) normalized reference data are 
used for the
 

Although the
 
anthropometric analyses of these data (9,10). 


median values of these reference data are 
quite similar to
 

•'those of the Stuart-Meredith data, co'monlv used in the past, 

the distributions of values about the median 
are considerably
 

nore
 
The 	larger numbers of children measured in 

the 

wider. 
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recent past, 
the improved sampling methodts,te ra:"ner than
 

derived wei lt 
for height values, and the complete
 

statistical description avaiable for the NCIrS/CfC reference.
 
data permit improved statistical accuracy in anthropometric
 

C, Anthropometric Classificat inns 

. 4> 

To be usefl as indices of undernutrition, both height 
for 

age and weight for age reqi ire accurate t:!timation of a
 

child's age, informatipI,often difficult 
to obtain in
 

developing countries. 
Weight for height, which i 
relat ive ,
 

independent of ag,', 
may thus be of Rreater usefoilne.;s in 

siCuations where children's x."at ages are not known 
or well
 

remembered, particularly if acute undernutrition due to
 

recent nutritional deprivaton 
is a major pr(blem (as in 
 . . 

famine situations). Height for ape and weight for age
 
* summary statistics are biased by inaccurate age 

,,determinations.
 

Waterlow and Rutiqhanser (1I) 
 have proposed a system of
 

class ification which permits the combined assessment of 
stunting and wasting in children by cross-classifving the 
two
 

indices, and 
thus permitting categorization of children who
 

are 
(I) neither stinted nor wasted, (2) stunted hut 
not
 

wasted, (3) wasted but not stunted, and (o) both stunted and 

wasted. These are four distinct catevories with each 



condition having different health implications. For this
 

cross-classification scheme., 2.0 standard deviations below 

the, mean IvI apa ­ fi fin 	 ebeac ..... ........
 

index,
 

I). Hemoilobin 

The prevalence oi low hemoglobin values and the distrihittion 

of the range 	of hemoglobin values in different regions of 

Yemen and in different ae and other subgroups describe the 

general problem of anemia among Yemeni presc!ool age 

children, and among Yemeni women who have at 
least one child
 

in the survey age range. 

Tn general, 	 WHO criteria for anemia are used, wiei)-i survey 

children and pregnant women whose hemoglobin levels are less
 

J 	 than 11.0 grams per deciliter (g/dl) being defined as 

anemic. For non-pregnant women, 12.10 g/dl is used as the 

cut-off level.
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RESULTS rN Ds'SCUSION 
Differences between suIgroupso when statistically significant, ar. 

usually so noted hutjt rhould be borne inmind that differences whichS
 
are tisticaly ignifcant 
may not be of biologic or programmatic
 

importance, 
 similarly, differences which are. not statistically
 

uignificant could 
in fact be nf biological or programmatic importance 9 

and might have attained statistical significance had the sample size or 
the precision of the measure been greater. e euamples of survey 

precision are given in Appendix TV.
 

itI
 

Data from the foui geopolitical regions of Yemen are anulyzed 

individually and in several aggregates. 
These regions and aggregates are
 

as follows: 

- the Tihama - Region I (rural)
 

- the Southern Highlands -Region 2 (rural)
 

-
 the Northern Highlands - Region 3 (rural)
 

- rural Yemen 
 - Regions 1. 2, and 3 combined 

- Sana'a City - Region 4 (urban) 

I. Demographic Characteristics
 

Because of regional demographic variations vithin, Yemen which 

could not be quantified in advance by available census data, it 
was not possible to anticipate exactly, or even within reasonable 

approximation, how many persons or households each survey team 
should enumerate in each sample site in order that a mean number 

of 30 children per site would he surveyed in each region. Based
 
! 


r 
 L':
 



upon available data, 36 households, containing an average of 

200 persona of all ages, appeared to be reasonable presurveV 

- ePs t~4es for-the average number&- required -per- sampl e sit~e. 

Field realities demonstrated that selection of 36 households 

would not yield a uniform number of total people in each cluster 

and 	 the variation in the number of children of survey age would 

be 	too variable to predict daily work loads. 

A. 	Sampling Variations 

Soon after starting the survey in the Southern Highlands it 

became clear that this region had an unusually high number of
 

children per household, and that 18n persons per site would
 

probably be sufficient to yield a mean of 30 children per
 

site. But in the next region, the Tihama, it became evident 

after completing the'first six sites that relatively fewer 

households yielded survey age children, and relatively fewer 

children were present ii.households. In the remaining 24 

Tihama sites, the survey teams were instructed to enumerate 

270 persons per site. In the Northern Highlands, fewer 

households per site were required than in the Tihama hut just 

as 	many persons were required per site. These observed
 

demographic differences, and others, among the four survey 

regions are presented in'Table I. 



Dmogrphi.-

In 	 T:shle ! i,. i-,n numher 

i. Viri i ion 

of ho tis ho 1!%, p,,r-;,)ns, ani 

crildren per ,,rvev s. to ir. shown i- well i; e.-a 

a4,Itoija rats derived trim 1t4e ,- fie-,r,.. 

rhe 	 rihama ha~i the simallest mean number n! personq per 

household ,t any region (5.l), and urban ,nna'a h,i tlb­

greatest (7.0) (p < .001). 

C. 	 Statisticil Wightin& 

'ach sampl,. -it,. w.s assa.n,. i w,,iht such thit the total 

rnumher 07 ( il iron with .ita were re.!istrib,,ted to Icmciunt 

.ir misseI chi I Iron .ini ;light vari-ition, in pl,r,,ral i)r-u 

visit,'d n,,r situsi,, sire in the region. It shoild be nt.,. 

that mi, ntnljflit still ropr.-sent bias. bit these, a jiJstments 

mini 7,, th .,!' t ,n est mat ion. Fir ikk.rosgati on-f the 

r-iral ,in vr ,. the cirl)],u, w r iliustelit tltj wor, tc 

reflect the proport ton of tho lVW, -nsus poptilation rsiding 

in each reinn. 

0. 	 Age and Sex lh) tribut ion 

Table 2 shows the ,istrihition hv ape and sex of the 1,?45 

qiirvev clli I'ren for whom compl.et,,, rl iable iata are 

av;sil1;hl,'. -in who ire incli'ed in .s, .urthe !nolvthe 

thr.,, rr-il revi ins comhine 4 (,',Inl I) an,| ttr ,,rh n Sana'a 

(744I. The 	 maI .1/ IemI.e r-t in for the rkiral repions is I to 

http:compl.et
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0.81 (1385/1116) compared with 1 to lO, (357/387) for urbani 

Sana'a, The lover proportion of male children in urban 

........ ..... ana 'a part i. ,_ -_yunpet•g olIde st... .. .... a.l , tt tl arly. eviden t n t he andd-the 

age groups. Tn Appendix VII, the age and sex distr~iition of 

these survey children are shown for each of the four
 

regions. The distribution of children by age and sex sugpest
 

moderate biases in representation by sex and individual 

months of age,
 

t'4
 

-~*4~44~ _____________________________________ 



Table 1. Demographic Characteristics
 
of Survey Sites by Region, Mean Valu,.s: Yemen 1979
 

Regicn
 
W 'ighte1
 

Southern 
 Northern 
 Rural
Characteristics UrbanTihama Itighind HighIanandq Yemen SAna'a 

Number of Households 34.8 32.4 28.9 31.S 28.4 

l'otal Persons 183.8 178.8 
 183.9 
 131.7 
 198.?
 

Persons, per Household 5.6
5.3 
 6.4 
 5.8 
 '.0
 

Childrenma/ Identified 
 29.6 33.9 
 29.2 
 31.3 
 28.5
 

Ch i ldren./ 

Percent of rotal Persons 16.1 19.0 I.S. 17.4 14.4 

1-IAges 3-59 mnths 
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Table 2. Percentage Distribution
 
of Survey Children by Age and Sex: Yemen 1979
 

COMBINED RURAL
 

Age in Months Male Female Total!/ 

3-5 6.6% t,.6Z 6.6% (164) 

6-11 14.1Z 14 7% 14.42 (368) 

12-17 14.6% 14.','% 14.62 (356) 

18-23 11.7% 12.4% 12.02 (2M0) 

24-35 21.92 20.8% 21.4% (552) 

36-47 14.5% 18.32 19.0% (476) 

48-59 11.62 12.5Z 12.02 (295) 

Total 55.3% (1385) 44.7% (1116) 100.02 (2501)
 

URBAN SANA'A
 

Age in Months Male Female 
 Totala/
 

3-5 4.8% 6.92 5.92 (44)
 

6-11 15.22 11.12 13.12 (97)
 

12-17 13.52 16.2% 14.q2 
 (111) 

18-23 8.12 9.02 8.62 (63) 

24-35 28.1Z 23.82 25.9% (193)
 

36-47 
 19.02 16.12 17.5% (130)
 

48-59 11.3% 16.8% 14.22 (106)
 

Total 47.92 (357) 
 52.1% (387) 100.0% (744)
 

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



I|. Anthropometry (Values of Height, Weight and .%e Rlationships) 

A. Total Popu it ion 

The distrih'.tion (it ,urvevchildr,,n hy ref.-renc. ,Iciles 

(equal I) nercnt livicions of the. centile ,distrihution of 

the refer,'nco poplilation) for each of the thrt,. 

anthr,o r.t.-ric inlLtes is presented in Tihle 3. Wilitv one 

point fo,,r percent ot siirv,-v chilir,,n fr,)m the cnri ined rura! 

revi,)ns an(! 7:.7 percent frr- urhan Si-i',i f.-ll in the first 

heilht for jiso dtc ile ot the reference ripril.itton. More thati 

7n percnt of i I Ym'eni tirvey chilIron arp in ti,jc 

anth,roporrotrlc catPorv in which , lv pi,-rcon'rt o the 

refer,!nce por.ilation children -ire fou, d. Thir', v-seven m int 

nine percent of the riral chillren conparefI to IR.? percent 

of the ,irhan iii,ire'i are in the first weii'ht for tie ivht 

docile of the reterenc,, popuilation; R5.4 perc,-nt of r,,ral 

chilfren an] ',7.4 percent of ,irhan children have wi,'ilurlv 

low values o weilht for a;-*e. These sk,.-wed dintrihatinns in 

the s,,rvev poruil itin, particularlv for the indicos of heipht 

for aze and wOi-ht for , ire so ireat that nearlv 

two-thirds o lhe children from the coimhined rn rail r,.Pions 

are below the, third cent ilu, of the r,-fereric#, popilition. 

Tn pnpxl-atiions such as Yemen's, in which lar,, iiimher if 

children are so far outside the cent i le rmn., of the 

referenco, polpulation, more usefil . nol acc,,rate classifi cation 

can he mde hv using staindard devi it ions than hv usin, 

cent i le.-:. 



Tables 4, S Jn1 . pregent the distributions of standard 

deviations from the referrnce m-in of height for ag,', weight 

for height, an,! wleht for av..' of Yvmni ,lirvev hildlren in 

each of the to, r res.,)ns inl in the thr. e rural reguins 

combined. In the thles. sranlirl ,lvi-ti-ins below the 

reference mean are, presnrt,,i is negat iv, nrnhers an,] those 

above the reternce mean as p, itiv0- numhers. tIeight for age 

and weight tor height standari ,eviatiin listribtons are 

shown graphically Iigir,' ',. It is .-vilent that thein and 

height 'or a4-, tlitrihiirton is hr vii,,r tnan the weisht for 

height distrihuti ,n and h-is i tar pro'ater percentaie of 

values mor' thin -'standrir-A deviations helow tho mean. It is 

also ippar.'n that the prevalence of l,-w valiis of all three 

indices is small,,r in ,irhian Sanal:i than in the rural regions 

combine-i. Within the throe rural regions, the prevalence of 

qtuntinz (low hoight for aige) is rgreatst in the Northern 

Iighlind (70.6 percnt) ani smallest in the- Tihama 

<
(51.8 percent) (n .()M. rh. prevalence of wasting (low 

weight for heig~ht) -nowe the opposit0, r,,lationship htween 

regions, with tho. smallest prevalence of valtie s more than 

2 standard deviations beow the, me-an found ir, the Northern 

Highlands (7.0 percent) and the greatest prevalence hv far in 

the Tihama (71.0 percent) (p <.001). In other words, the 

most stunted childron are not the mot wasted children. For 

these two indices the prevalencez of low values in the 
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Southern ii glands have an intPr'ediIt p rhis iti no. The 

nreva Ience of low w.-iipht for ,o v4 i iie ri , ,o'r'n-r lIIv hi vh 

-ind do not v.rv .ipr,' i- l v amon , t ',, threI rjr. I rvpInns 

(ranginR tlrween 61v1ir~' '-S ).A, n.4.., cirlt er,ir-I -Prc,.nt 


weiuht for -i',o in et fec coTi, ine" tn, " 
 .1 gmIt in.' .?nd 

cmnnot dist in'?Iuish rnptweel (hem.. I's i' t*,iis index .-Oone one 

could n:ot discern the consi,lorahile (If ferencos in the 

prevalencts of stunt ing and wast in ' tw,,n the three rural 

revions. 

The cross-tanwilation of heipht for ae and weight fnr heipht 

values, first suieested hv Seorane and Lathin, (1?) nd !iter 

hv Water!ow tPt ishmuser (I ijat fl I ), a ,isef'1 meanc of 

catepori.ink- the, .inrhropmm tric t-ttliq of .,r ,ups of 

childr-n. .,hile 7 presents the ohserved prev'lences of 

chil l ren with wastinp orlv, stuntin only, concurrert wastinp 

and stintin,, ani neither (normall) in e-ich of the four slrvev 

l'ezinns and in the thrue ruirnl revions combined. The 

different prevaiencr's of tvrs of indernitrition hetw,,n the 

three r1tral I reeions, re apparent. Al so -i)pirent ire the' 

considerably lower prevalences of all three types of 

undernutrition in Sana'a in ruralurbin than the reiomns. 
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B. Age and Sex 

Anthropometric data presented thus far have been for children 

of all ages and both sexes combined. In Table 8 observed 

percentages oft survev chi lIr,'n in tho same four 

undernutrition j:ategories arp presented separatelv for male 

and female children, all ages -mbined, for the combined 

rural regions. The prevalence of concurrent stunting and 

wasting is somewhat higher among bovs (7.1 percent) tharn 

girls O.R perc'nt KI. p < .0?). In .rhan Sana'a, 

comparable prevalence rates are ? percent for bovs and less 

than I percent for girls. 

The percentage distrihurions of standard deviations of height
 

for age among male and female children, all ages combined, 

are shown in Figure - for the combinel rural regions. Little 

difference is apparent between the sexes. Similar results 

are seen in the data from irban gana'a. Figure 6 presents
 

similar diqtrihutions of weight for height. There is agein
 

little difference between bovs and gitls. 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 ind 

stunting are greatest in the second year of life, generally 



the most vulnerable period for severe malnutrition in 

childhood. It is during this period that most children are
 

being or have already b,-en weaned from the breast and are not 

provided sufficient quantities of semi-solid foods. These
 

data are presented graphically in Figure 7. 
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Table 3. P.ercetge s. riloution of Survey Ch~ildren
 
by Centiles for Three Anthroportric Indices: '(earn 1979
 

(NCItSICDC Reference)
 

MA1WINvE0 RURAL
 

centile VpC*-orA Wih-o­eiht-for44eieht 
Cumilative . Cumulativ ptleis 

Percent PercentrPercent Percent Percn Percent 

0.0- ,9 14.2 .
6,0 S0 

-~- ~h --.----


0.0- 9,9 61.4 61.4 37.9 7.9 8.4 8%.4
 
10,0-19.9 8.0 89.4 20.9 58.6 8.4 93.A
 
2010-2909 3,6 93.0 . 14,5 73.3 2.h 96.4
 
30.0-39.9 2.4 95.3 8.3 61.6 1.% 97.9
 
4.0.0-49.9 1.5 9646 6.2 57.9 0.7 98.6
 
50,0-59,9 1.2 981,0 5,3 93.2 0.5 99.1
 
60,0-69,9 0,8 98.8 3,0 96.2 0.4 99.1
 
10.0-79,9 0.5 99,3 1,9 98.1 0.2 99.7
 
60,0-89.9 0,3 99.6 1.3 99,4 0.2 99.4
 
90,0-99.9 0.4 100.0 0.6 100.0 0.! 100.0
 

9,0-99.9 0.2 0.3 0.0
 
0.2
9,.0-99.9 0.2 


Actual Number
 
Surveyed! (2501) (2501) (2501)
 

URKAN SANA'A 

Centile Height-for-Age Weight-for-Height Weight-kor-Age
 
Cumulative Cumtt4tive Cimilative
 

Percent Percent Percent Percent Percent Percent
 

0.0- 2.9 52.8 4.0 40.0
 
0.0- 4.9 60.8 7.6 51.2
 

0,0- 9.9 72.7 72.7 18.2 18.2 67.8 47.G
 
10.0-19,9 9.7 M2.4 16.0 3;.2 13.5 81.1
 
20.0-29.9 5.4 87.8 14.1 48,1 7.7 89,0
 
)0 0-39.9 4.3 92.1 13.9 67,2 4.9 93.9
 
40.0-49.9 2.0 1 74.8 2.1 96.0
94.1 12.7 

50.0-59.9 2.2 96.4 6.8 83.7 1.2 97.2
 
60.0-69.9 1.6 . 9 7 .9 k' 7.3 91.0 1.4 ,, 98.4
 
10,0-79 9 0.3 98.2 5.0 95.9 0.5 99.7
 
80.0-89.9 0.8 99.0 2.0 98.0 0.4 99.4
 
90.0-99.9 1.0 100.0 2.0 100.0 0.4 100.0
 

95.0-99.9 0.7 0.8 0.1
 

97.0-99.9 J .7 0.4 0.1
 

Actual Numher
 
Strveyedl-l (744) (744)4 " (744)
 

!-IPercentages are veighted hased on population proportions. 
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Table 7. Percentage Distribution ot Survey Children
 
by Waterlow Classes by Region: Yemen 1979
 

(NOiS/CDC Reterence)
 

Region Waterlow tlas._ 
Wasting tunting wast 111 

Only Only JuJ Stuntai Normal iotal_/ 

riniama ll.U. J8.9 . 12.9. J7.2,. ldu.o.4 (619) 

Soutnern HLghlanas 3.2. 54.74 . Ju.2 iuU.UoA (970) 

Northern dignlands 2.9z 6b.4. t.2o.5 lU.u (712) 

ConmfLned Rural 
 .4Z 5b.2Z b.5 
 32.9Z IO0. 4 (2501)
 

Urban Sana'a 2.12. 47.24 
 1.2k -9.5. lUU.0 (744)
 

a/wasting only: Weight for Height more than 2 standard deviations below the mean,

ani Height tor Age not more 
than 2 standard deviations below tht. mean.
 

Stunting only: neigrit tor Age 
more than ) stindard deviations below the mean, and 
Weight tur Height n.)t more than 2 standard deviations below the- mein. 

wasting & Stunting: 4eight tor Hleight and Height lor Age more than 2 standard
 
deviations below tae mean.
 

-/Actual number surveyed KLven in parentheses. Percentages are weigitted based on
 
populaton proportions.
 



Table 8. Percentage Distribution of St."vev Children
 
by Waterlow Clas4es by 
Sex: Yemen 1974
 

(NCFS/CDC Re.fo rence)
 

COMBI NE RUtRAL 

Water lw C~la~ss!, 
Wasting 
Only 

Stunting 
Only 

Wasting 
and Stunting Normal Totalb/ 

Male 4.4 50.8t 7.1% 31.7% 100.0% (1365) 

Female 4.5 55.4Z 5.8Z 34.3% 100.0% (1116) 

lotal +.4% 56.27. 6.SZ 32.9' 100.0t (2501) 

a-/Wasting ,nlv: Weight for Height more 
than 2 standard deviations elow the moan,

and Height 
for Age not more than 2 standard deviations ')low the mean.
Stunting only: Height for Age more 
than 2 standard deviarins h,.lnw the mean, and
Weight for Height nit 
more than 2 standard Jeviatinn- b)I,'w tho moan.
Wasting and Stunting: Weight for Height and Height 
for Ag,. mr, than :' standard 
deviations below the 
m.an.
 

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



Fr:CE 5. :STR:BJ:OE OF SULVEv CHZLZREN BY HEIGH' CR GE
 
S~mXN ,K -EV 

YE-,EN1!7 

MALE N-1385 

FEMRLE N-I:16 
REFERENCE 

-ONS BY 

(NNCHS 

SEX, COMBLNED9URHL 

C PEFERENCE 

S$ S 

,xt
,',; 

S.. 

/ \, 

1/\S 

-6 -5 -4 -3 -2 -2 2 2 3 4 5 6
 
STANZPRD 2EV::cNs 



FIGURE 6. ,STPBL'-'ON OF SURVEY CHI2Et. BY NEITfT O HETGHT 

S-rNDPRR nEVPTONS BY SEX, COYBDNED RJRRL
 
YEMEN 1979 (NCHS/CEC REFERENCE)
 

............. 
 MPLE N-1385
 
FEMPLE N-1116
 

REFERENCE
 

/7,
 

a I/ 

ii
 
a:


-1-3-2. 
I 

34
 

/'
 

-6 -5 -4 -3 -2 -! 0 1 2 3 4 5 6
 
STAN2RJ DEV:PTIONS
 



41 

Table 9. Percentage Distribution of Survey Children
 
by Waterlow Classes, hv Age: Yemen 1979
 

(NCHS/CDC Reference)
 

COMBINED RURAL
 

Waterlow Clas-a-_
 
Wasting Stunting Wasting
 

Age in Montnh Only Only and Stuintinj Normal Tntalh/
 

3-5 3 25% 
 1% 74% 100% (164)
 

6-11 4z 47% 
 5% ,44% 100% (368)
 

12-17 5% 50% 9% 36% 
 100% (356)
 

18-23 5Z 6C% 
 15% 20: 100% (290)
 

24-35 5Z 58% 
 5% 32% 100% (552)
 

36-47 3% 68% 5% 
 24 loot (476)
 

48-:9 5% 67t 
 6% 22% lo0o (295)
 

Total 4% 56% 7% 
 33% 00% (501)
 

URBAN SANA'A
 

Waterlow Class. /
 

Wasting Stunting Wasting
 
Age in Months Only Only and Stunting Normal Total b /
 

3-5 5% 33% - 62% 100% (44)0_
 

6-11 1% 
 31% 1% 65% 100% (97)
 

12-17 6% 37Z 2% 
 56% 100% (111)
 

18-23 ­ 56Z 1% 43% 100% (63)
 

24-35 2% 44% 
 1% 53% 100% (193)
 

36-47 - 50) 1% 
 43Z 100% (130)
 

48-59 
 1% 69Z 2% 28% 100% (106)
 

total 2Z 
 47Z Iz 50Z 100% (744)
 

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

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

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

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

./N less than 50 is considered statistically unreliable.
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R nTolobin 
~4Q 

___ ___regions 

Four-hundred andl twep;iv-six chilIdren in the combined rural 

and 135 In urban Sa__tinso 

hemoglobin performed and were included in he analyas ecause 

of difficulty in obtaining blood samples the data presented in 
this section are incomplete and should nokibe considered a valid 

subsample of the total population, 

Because hemoglobin concentration normally increases somewhat with 

altitude, observed values have been adjusted by subtracting 

0,2 g/dl from values of persons residing between 2,500 and 5,nn 

feet altitude, 0.4 g/dl from 

and 0.6 g/dl from those over 

Sauberlich (13). 

those between 5,000 and 7,500 

7,500 feet, as proposed by 

feet, 

The distributions of hemoglobin values are shown in Table 10. 
Among the three rural regions, the Tihama has by far the greatest 

prevalence of low values (82 percent). The prevalence of tow 

values is much smaller in urban Sana'a (17 percent) than in the 

other rural regions (53 and 47 percent). 

-

2222',.. ,. 

Anemia prevalence by age categories reveals that in the rural 
regions, children from 6 to 24 months of age have the greatest 

prevalences, with the prevalences decreasing progressively from 
2 to 5 years of age. In urban-%na'a prevatences are much 

smaller, but the number of children examined was insufficient to 
provide adeuat ra tes by age. 
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Anemia prevalences among male and female children are practically
 

identical in all ag~e groups and inall repion%.
 

No relationships could; be detected between thp four Waterlow
 

classes (normal, wasting only, stunting only, and wasting ant
 

stunting) and the prevalence of anemia* The n,,mber of children
 

falling into the abnormal categories did not permit computation
 

of reliable rates.
 

Table 11 presents the hemoglobin distribution for the 397 rural
 

mothers and 128 urban mothers on whom reliable determinations
 

were 
performed and whose data were analyzed. In general, in the
 

four survey regions, the patterns for mothers are much like those
 

of children, with a much higher prevalence of low hemoglobin
 

levels in the rural regions, particularly in the Tihama, than in
 

urban Sana'a.
 

Since hemoglohin levels normally fall during pregnancy, a cut-off
 

level of 11.0 g/dl has been employed in determining prevalence of
 

anemia for Prevnant women. For all other women, lactating or
 

non-lactating, a level of 12.0 g/dl has been employed. Overall
 

prevalence of anemia among survey mothers, using appropriate
 

cut-off levels (see above), varies from a high of 7? percent in
 

the Tihama to a low of 5 percent in urban Sana'a. The anemia 

rate was 31 percent in the Southern Highlands, 27 percent in the 

Northern Highlands, and 36 percent for the combined rral. 



rabh], 10. Perc,.eq'ag.. Ditrib. tji ,f Suirv,,v 'hil)r.'n
,Iv H"emoglos ,ii V.1,ies 'iv R gion: Yemn 1474 

Sor he rn No r t h, rI f'nmh i ne, UrbinHgh Value T ihama Highlands f _k_ighi Rur, Sana'a 

<7.0 13 '% 36 
 -

7.0- 7.4 7% 
 3% ?% 
 1%
 

7.s- 7.9 9% 3% 6% -

'8.0
9 
 12- 12% I % I% 

R. - ft.q !I) 7%'4- , 

8.0- 8.4 !4. 9% 9% 3% 

Q.0- ().'4 Z8 

).0 - 1 .q ?0 % 1 % 17% 1'0 

1f.O-l0. 10! lot 7 % 

1 0.4-10-9 _ 417yO_, 1 7 17% 11% 

I . g r.itr 1B 7t 1 '' 3 

I 1 .0-1 1., '4% 1 '. 8% 9) I Z 

1. -I1.9 'I 
 1i% I0% 
 1IZ 
 6z
 

17.0-1 ?.' t4% 1I% 
 10% 10% 
 1%
 

4% 4% % 5%I 

11.0 & gr,-atr - 7% 18% % 13Z 

Total2 I00% (135) 100% (174) l00' (117) 100% (476) 100% (135) 

P/P,rcentap ­ i r-' wei llr.d h,-sed on pnpilat ion proport ions. Actual nimher 
surveve.t givn in parenthestc. 
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Tihle 11. Percentage. [liLtrihution of Stirv,?v Holr'.M'~.r'FmoslI'ihin
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h20!
g rotIo r ? '2% 68Z 
 8 91%
 

Tota 1' 100! (127) 1M0% ( 16) mot (in) 10(*/ (3) 100% (128) 

-I' Percp tagos ar-- w-i ght ed 11-j-d ,it poptid t ion propor tionn ; Act iil rhr 
iurve.v.'.I Piv.*n, in p:ir*enth.ws#-.. 

http:p:ir*enth.ws


53 
TV. 	 Dietary 

The dietary intake data was collected using a simplified dietary 

methodology developed by a panel convened by the Committee on
 

Tnternational Programs of the U.S. National Academy of Sciences
 

(HAS). Because of subsampling methodology and small numbers,
 

particularly in urban Sana'a, minor differences in the prevalence
 

of consumption of breast milk say exist between some of the
 

tables in this section.
 

In 80 percent of the households the mother of the survey child
 

was the respondent for the dietary interview. 
 In the mothers
 

absence, dietary information was provided by a sibling, the head
 

of household, or a relative of the head of household.
 

Table 12 presents urban and rural data on the duration of
 

breast-feeding of survey children by age, socioeconomic status
 

(as evidenced by father's literacy) and the presence of
 

electricity in the home (rural only). 
 Children of illiterate
 

fathers are breast fed longer as are those in houses without
 

electricity. 
The 	median age of weaning among urban children
 

(5.6 	months) is much earlier than among rural children
 

(12.7 months) (p < .001).
 

Fifty-four percent of survey mothers in the combined rural
 

regions were lactatiln (breast-feeding any child), while the
 

proportion of such wonmen 
in urban Sanaa was half as great
 

(27.3 percent) (p < .001).
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Table 13 shows the portion of urban and rural children being
 

breast -fd-byage.T -By-6-monthsrro --A&Ae7 rcentg3F -ural 

children and 39 percent of urban children are no longer 

breast-feeding. 
At 12 to 15 months of age 57 percent of rural
 

children and 23 percent of urban children are still 

breast-feeding. I. 

Table 14 gives the percent and number of children consuming milk
 

products and weaning foods in the combined rural region for the 

dietary questionnaire. The types of milks most commonly consumed 

by children 3-30 months of age were (1) breast milk,. (2) powdered 

dry milks (Nono, Nido and Family ilkl), and (3) other fluid milks 

(cow, goat, sheep and camel milks). /The consumption of other', 

fluid milks increased from 30 percent among children 3-5 months 

of age to 49 percent among those 24-30 months of age. Among
 

those 3-5 months, the prevalence of breast 
milk consumption was
 

95 percent and dropped to 17 
 percent among those 24-30 months of 

age.
 

In Table 15 prevalences are given for the same food categories
 

for children 3-30 months of age in 
 urban Sana'a. As in the rural 

areas breast milk, and Nono, Nido and Family Milks are the major 

sources of milk for the young child. In the urban region, other 

fluid milks (cow, goat, sheep and camel milks) were consumed
 

infrequently; only 4 percent consumed these types of milk. 'Urban 

children consumed more proprietary formuV -(10 percent) and 

evaporated milk (12 percent) than the children in the rural areas 
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where the consumd-3percent and 8. percent, rie xP~ciIY. The ­

overall prevalence of Nono, Nido, and Family 'ilV Cin'uwmption Vas 

43 percent among rural children and 64 percent among urban 

children. 

The use of semi-solid, traditional weanine foods such as asid, 

maded, harish, malalabia, and shabaza and non-traditional weaning 

foods such as Cerelac, baby iscuits varied sc-gewhat unexpectedly 

between the rural regions and urban &-ina'a. In the rural
 

regions, traditional weaning foods were consumed 
by I percent of 

children while in urban Sana'a Ohey were ccnsumed by a
 

considerably larger proportion of the population, 37 percent.
 

The consumption of non-traditional weaning foods, was very low in 

the rural regions (2 percent) and negligible in urban Sana'a.
 

Among rural children, the consumption of traditional weanins
 

foods increased with age; 
 3 percent of the children 3-5 months
 

consumed these foods while 26 percent 
 of those 24-30 ,,onths 

consumed them. Most of the traditional weanine foods nre items 

which adults and older children also consume. 

Tnblc I", g , ,t prevalencee of 12 major food groups which were 

consumed by the survey children and their families in the rural
 

regions and urban Sana'a. For example, srains were consumed by
 

99 percent of urban families, and legumes by 88 percent. Among
 

il rural families grains were consun.- -Yaproportion (7 percent) 

similar to urban families yet leRumes were consumed by a far 
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smaller proportion (26 percent). For children, the consuirtion 

- gf-rains. was 7?- percent *am[68 percent-i-: urban, and" r r--t­

regions respectively. Childret's consumption of lelIues was much 

lover, 39 percent in urban Sana'a, and only 10 percen10 in the 

rural region,-. 

In rural areas, other items which were consumed frequen ly by 

children and family members alike were: other milks, heverages,
 

other fruit, and poultry and root crops. Nearly the same
 

patterns werp seen in. urban Sana'a: heveragtes, other fr4' t, 

poultry and root crops were consumed at relatively high raites
 

both hv children, and family members. None of the maIor fc\od 

groups were consumed by children only and not by other familv 

members. The examination of of these data to identify posst 1e 

"taboo" foods for the child (e.g. foods consumed by the faro.. 

hut not fed to the child) shows that fish, legumes, vegetable 

other vegetables, and fruits were consumed appreciably by family 

members, hut were relatively uncommon in children's diets. 

Qat, Catha edulis, is a smill tree which is cultivated as a casl 

crop. The leaves of this tree are chewed by men and women in th . 

afternoon hours during relaxation and socializing. An analysis 

of 100 grams of qat shows it has 18.5 milliprams iron, 

290 milligrams calcium, and 130-160 milligrams of ascorhie, acid. 

Qat causes anor,'xia, insomia, and constip ltion. It has an 

amphetamine-like action and some persons use it for apetite 
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control and to 
incre.ase phvical activity. Alth.agh the. ,jrp ,f 

qat ha:s sncial an! coiltural tri,fition, females do not ,isp it as 

mich .s nale s. ion.!ri 3A ptrcent ,tse, qat whil,- amonefemral,. 


other fatailv mer'hrs, prv" used qat. Theemahlv, (1 pprcpnt 

relatilo 1in of i iat ronsilmption to nlitritionnml qiteis in flip 

survev population i un'(nnwn. 



Table 12. Duration of Breast-Feeding of Survey Children
 
by Age of Child and Demographic Characteristics: Yemen lq79
 

Median Lpngth Proportion itill Being
 
of Breast-Feedin& in Months 
 Breast-Fcd At:
 

6 Months 12 Months 24 Monthq

COMBINED RURAL 12.7 (2490) 76% 55t 
 18%
 

Father Illiterate 14.0 (1462) 
 80% 60Z 20%
 
Father Literate 11.0 (1001) 
 1% 48. 1%
 

Electricity 9.9 (779) 56% 44% 
 13%
 
No Electricity 14.4 (1713) 82% 62% 20%
 

URBAN SANA'A 5.6 (743) 54% 
 24% 4%
 
Father Illiterate 7.8 (183) 59% 35% 
 9%
 
Father Literate 4.7 (559) 46% 21% 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 RURAL 

Age in Months Breast-Feeding 
Not 

Breast-Feeding Totala/ 

3-5 83.1% 16.9% 100.0% (164) 

6-8 69.7% 30.3Z 100.0% (185) 

9-11 64.4% 35.6% 100.0% (182) 

12-14 56.1% 43.9% 100.0% (229) 

15-17 35.7% 64.3% 100.01 (127) 

18-23 24.6% 75.4% 100.0% (288) 

24-35 7.4% 92.6% 100.0% (550) 

36-47 3.5% 96.5% 100.0% (471) 

48-59 1.3% 98.7% 100.0% (294) 

Total 27.7% (720) 72.3% (1770) 100.0% (2490) 

URBAN SANA'A 

Age in Months Breast-Feeding 
Not 

Breast-Feeding Total!/ 

3-5 61.2% 38.8% 100.0% (44) 

6-8 39.2% 60.8% 100.0% (55) 

9-11 26.4Z 73.6Z 100.0% (42) 

12-14 22.4% 77.6% 100.0% (70) 

15-17 9.5% 90.5% 100.0% (41) 

18-23 6.4% 93.6Z 100.0% (63) 

24-35 2.1% 97.9% 100.0% (193) 

36-47 0.7% 99.3% 100.0% (130) 

48-59 - 100.0% 100.01 (105) 

Total 11.9Z (89) 88.1% (654) 100.0% (743) 

!/Percentages 
are weighted based on popilar;nn proportions; actual
 
number surveyed given in parentheses.
 



Table 14. 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 6-8 
 9-11 12-14 15-17 18-23 
 24-30 Total!/
 

Breast Milk 95% (73) 74% (83) 66% (85) 
 2 (08)0 43", (60) 39% (135) 17% (151) 51 (h95) 

Nono, Nido, Family Milk 
 43. (71) 47. (83) 51 (5) 45% (108) 63% (59) 43% (134) 29 (151) 43% (693)
 

Formnula:SM\, Mornigaga 8% (73) 
 4' (83) 6% (85) % (108) - (60) 2 (134) 1% (151) 3 (694) 

Cow, Goat, Sheep and
 
Camel Milks 30% (73) 32% (83) 39% (85) 46Z (108) 42f (60) 40% (134) 
 49% (19) 41% (693)
 

Yogurt, Sour Milk, Cheese 3% (73) 7% (83) 20% (85) 
 29% (1O8 42* (60) 36% (135) 46t (150) 2% (694)
 

Evaporated Milk 
 - (73) 5% (83) 6% (85) 7l (108) 12% (60) 12% (135) Q% (151) % (695) 

Baby Biscuits 5% (73) 8% (83) 6% (85) 5% (107) 13% (60) 7% (133) 7! (151) 7 (694)
 

Cerelac 
 4% (73) b% (83) 6Z (85) 7% (108) 7U (60) 5% 135) 5% (151) 6% (695)
 

Traditional Weaning Foods 3% (73) 10% 
(83) 12% (85) 24% (107) 23% (60) 22% (135) 26 (150) 19% (693)
 

Non-Traditional Weaiii.t
 
Foods 
 - (73) 1% (92) 2% (85) 2% (108) 3% (60) 4% (135) - (150) 2% (693)
 

2/Actual number surveyed given in parentheses.
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Table 15. Prevalence of Consumption of Individual Food Items
 

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

URBAN SANA'A/
 

Age in Months
 

Food Items 3-8 mos. 9-14 mos. 15-13 mos. 
 24-30 mos. TotalS/ 

Breast Milk 61% (41) 47% (62) 29% (48) 10Z (57) 36% (208)
 

Nono, Nido, Family Milk 
 56% (41) 69% (62) 75% (48) 53% (57) 64% (208)
 

Formula:SMA, Mornigaga 
 222 (41) 8% (62) 
 8% (48) 5% (57) 10% (208) 

Cow, Goat, Sheep and - (41) 5% (62) 4% (47) 5% (57) 4% (207)

Camel Milks
 

Yogurt, Sour Milk, Cheese 
 2% (41) 11% (62) 
 22% (46) 14% (57) 13% (206)
 

Evaporated Milk 
 15? (41) 5? (62) 
 15% (46) 14? (57) 12% (206)
 

Baby Biscuits 24% 12%
(41) (61) 
 4% (48) - (57% 9% (207)
 

Cerelac 
 49% (41) 32? (62) 
 21? (48) 23% (57) 30% (208)
 

Traditional Weaning Foods 10% (41) 48% (62) 21% (47) 58% (57) 
 17% (207)
 

Non-Traditional Weaning 
 - (41) - (62) 2% (47) - (55) 1% (205)
 
Foods
 

!/Note: N <50 considered statistically unreliable.
 

Actual number surveyed given in parentheses.
 



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 Sana'a Combined Rural Urban Sana'a
 
Number 
 Number 
 Number 
 Number


Percent Surveyed Percont 
 Surveyed Percent Surveyed Percent Surveyed
 

Eggs 6% 
 (691) 13% (203) 8% (690) 14% (208)
 

Root Crops 7% (695) 60% 
 (208) 8% (695) 73% (208)
 

Grains 
 82 (695) 72% 
 (208) 97% (695) 99% (208)
 

Fruits 
 8% (695) 172 (208) 
 16% (695) 27% (208)
 

Vegetables 13% (695) 20% (208) 84% 
 (695) 89% (208)
 

Milk Products 28% (694) 13% (206) 63% (693) 
 34% (208)
 

Milks 47% (695) 15% (208) 
 39% (695) 26% (208)
 

Other Beverages 71% (695) 65% (208) 
 98% (691) 97% (208)
 

Meats (695) 29% (208)
14% 26% (695) 60% (208)
 

Fish 16% (695) 2% (208) 35% (695) 
 6% (208)
 

Poultry 
 7% (695) 22% (208) 12% (695) 
 38% (208)
 

Legumes 
 10% (695) 39% 
 (208) 26% (695) 88% (208)
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V. Other Associations 

Other variables, carefully observed and recorded hy the Yemen 

survey team members, may be associated in varying 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 may supgest 

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 Tables 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 apnarent relationship between 

either stunting or anemia and whether the father could or could 

not read or write. Tn urban Sana'a, where .ihigher proportion of 

fathers were literate (75.2 percent) than in the rural regions 

(45.3 percent), both st,nting (p .)()l) and anemia were 

considerably less prevalent in children of literate fathers. In 

the rural regions fa-mers of more than 5 feddans had fewer 

stunted children but more enemic children than those farminv 

smaller areas. In Sana'a, skilled workers had fewer stunted 

children than unskilled workers, but there was no -appreciable 

difference in anemia prevalence between these tw(. groups. 
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Table 19 shows illness, fever, and diarrhea prevalence rates,
 

.iogrur-al.childrep. in-eaeh of-te-fu- ae 
 t)-attor~ic__­

classes. Information regarding iness, fever, and diarrhea was 
collected, 
For illness, fever, and diarrhe. 
 children with
 

wasting and concurrent stunting and wasting have appreciablv
 

higher prevalence rates than normal children (p 
.001). For the
 

symptom of diarrhea, children in each of the three abnormal
 

Waterlow classes have somewhat higher rates than normal
 

children. 
Among stunted children the prevalence of illness, 
fever or diarrhea was similar 
to that amonp normal children.
 

The presenp'e or absence of physical signs'of three
 

nutritionally-related clinical conditions was determined on
 

examination of the s,,rvey children. 
 These were (1) edema
 

(swelling),of the lower legs, suggestive of the 
severe form of
 

protein-energy malnutrition known as kwashiorkor, (2) angu!,ar
 

stoatitis (redness and cracking at 
the angle of the mouth)
 

suggestive of riboflavin deficiency (vitamin B ), and (3) five
 
2
 

signs of bone deformity suegestive of rickets (vitamin 1)
 

deficiency).
 

Kwash ,orkor is readily ruled out as a public health problem among
 

Yemeni children at 
the time of this sIIrvey. Of the 3,245 

children on whom usable data were available, only one was 
found
 

to have bilateral pretiial edema.
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Riboflavin deficiency, as evidenced by angular stomatitis, is
 

almost as rare among the 3urvev 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 bossing (abnormal
 

prominence of the forehead), with an overall rate of 11.7 per.-­

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 irotecting young 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 Stunting.a/ in Survey Children,
by Father's Socioeconomic Status: 

Yemen 1979
 

COMBINED RURAL REGIONS URBAN SANA'AStatus 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 54.7 62 No 24.8 57
Total 100.0 (2463) 63 Total 100.0 (742) 48 

Ful 1-Time
 
Occupation 
Large Farmer 6.6 
 51 Skilled 78.3 

Small Farmer 93.4 66 

56
 
Unskilled 21.7 65
Total 
 100.0 (1040) 65 Total 100.0 (296) 
 58
 

Working In
 
or Out 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
 

a/Height for Age more 
than 2 standard deviations below the mean.
 



Table 18. Percent Prevaipnce of Anemia±/ in Survey Children,
 
by Father's Socioeconomic Status:
 

Yemen 1979
 

COMBINED RURAL REGIONS 
 URBAN SANA'A
 
Status Percent Percent 
 Status Percent Percent
of Father of Fathers Anemic 
 of Father of Fathers Anemic
 

Can Father
 
Read or Write
 

Yes 
 44.7 56 
 Yes 78.1 14

No 
 55.3 56 No 
 21.9 28

Total 
 100.0 (423) 56 Total 
 100.0 (135) 17
 

Full-Time
 
Occupation
 
Large Farmer 
 6.9 62 Skilled 81.6 20

Small Farmer 93.1 
 53 Unskilled 18.4 
 21

Total 
 100.0 (179) 54 Total 100.0 (48) 20
 

Working In
 
or Out of Yemen
 

In 
 79.5 55 In 
 99.2 18

Out 
 20.5 56 
 Out 0.8 
 -

Total 100.0 (393) 
 55 Total 
 100.0 (117) 18
 

a/Hemoglobin less than 11.0 g/dl
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Table 19. Prevalence of Illness, Fever, and Diarrhea,
 
by Waterlow Class: Yemen 1979
 

(NCHS/CDC Reference)
 

COMBINED RURAL REGIONS
 

Waterlow Class±/ 
 Prevalence
 

Illness Fever 
 Diarrhea
 

Wasting Only 16% 
 22% 23%
 
(N - 138) b /
 

Stunting Only 12% 
 192 16%
 
(N = 1311)
 

Stunting & Wasting 222 
 312 222
 
=
(N 195)
 

Normal 
 122 192 
 14%
 
(N - 842)
 

Total (N=2486) 13% 20% 
 162
 

!/Wasting 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.
 

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



Table 20. Prevalence of Vitamin D Deficiency Associated Signs
 
in Survey Children by Region: Yemen 1979 

Region 

Southern Northeri, Combined Urban 
Clinical Signs Tihama Highlands Highlands Rural Sana'a 

Frontal Bossing 14.02 (812) 9.3% (946) 13.72 (707) 11.7% (2465) 5.8% (741) 
(Children 3-59 
months of age)! / 

Wrist Deformity 0.8% (812) 0.62 (946) 0.6% (707) 0.6% (2465) - (741) 
(Children 3-59 
months of age)&/ 

Chest Deformity 3.22 (812) 1.4% (946) 1.6% (707) 1.8% (2465) 0.32 (741) 
(Children 3-59 
months of age)a/ 

Leg Deformity 4.22 (630) 1.82 (742) 2.62 (552) 2.5Z (1924) 1.52 (592) 

(Children 12-59 
montho of age)a / 

Open Anterior Fontanel 1.62 (445) 1.72 (482) 3.42 (370) 2.3% (1297) 0.22 (429) 
(Children 24-59 
months of age)! / 

&/Percentages are weighted based on population proportions; actual number surveyed given in
 
parentheseb.
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SNMARY ANP CONCI.I'S TONS
 

The prevalence of each 
 of the two co'lmon forms ,f protein-ener-v 

malnutrition: (I) ac'jte unlernttri tion (w"ir in ), awld (7) chronic
 

undernit -iti,)n (stunt ins!), 
 was 
folnd t he verv ;'iih ,lronb? children of 

prsschoI a ,.#'xamined Itirini, the s''-mer ind fai I of lQ74 in the 'it ional 

Nutrition Sirvv (it t-, Yemr.en Arah Pt,'rd, !ic. Stlnt nv i s more preva lent 

than wi qt in.! , and aothare more preval*ent in the rira I reiiins of Yemen 

than in ur, 'mnSn a I. Airntip the three rural r .ions - the Tiha. ., , the 

Southern P'i.9' .-irds , ]nd the Northern HiA'hlande - nreva !ercf, of tlese two 

conditions vary consid,,rmhIv, -ind in ovprsitv ways. Stuntini, is least 

prev lnt 
in th, rih,-:ia and most prevalent in the Northern 4i~hlands,
 

while wastiyu: is most nrfvalent in the Tihama and l.ast 
prevalent in the 

Northern i,,hl:mnds. In the Sgouthern Ilighlands the prevalence of eich
 

condition is intermediate.
 

The prevalence of stonting tends to increase with 
increasing ape, while
 

the prevalence of wastins increases only sli.,htly dtfrine the second year
 

of 
life and then declines. Both condirions are at 
the-ir smallest levels
 

among 3 to 6 month old infants,. Vast ini is somiwhatt more common in hovq
 

than 
in girls, nartic ilarlv during the second year of life.
 

Concurrent wasting and stunting, 
a severe form of tundernutrition which is
 

associated with m.-a.tirahlv hieher risks of ill health, 
is common in Yemen 

reachin2 pr4'valnc., ievls of approximatelv 15 percent amon IR tn
 

74 month old children in the, combined rural 
relions. Illneqs, fevr, and
 

diarrhea are each more common among these wasred and stunted children.
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in these survey children. Its prevalence

Aiemia is also extremely common 

commonwasting. It is most 

shows a regional pattern similar to that of 


in the Tihama (82 percent) and least common in urban Sana'a 

the mothers of these
(17 percent). Anemia is almost as common among 

shows a similar regional pjattern with a prevalence of 
children, and 

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

common in stunted childrenwere no moreThe symptoms of illness and fever 

uirban 
than in normal children. The lower prevalence ol stunting in 

in any of the three ruiral regions is an indication of the 
Sana'a than 

or

which exists, with changes in socioeconomic, cultural
potential 


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

infant feeding

Associations of stunting, wasting, and anemia with 


practices and with various indicators of socioeconomic status are
 

the data may elucidate these
variable; further analyses ot 	 survey 


will be necessary to determine

associations, but special studies 

appropriate intervention measures.
 

is apparently an established practice. The duration of
Breast-feeding 


for the less affluent and also among rural

breast-feeding is longer 

children than for urban children.
 

Nutrition Survey of the Yemen
 
The dietary information of the National 

Arab Republic also illustrates that breast-feeding is still a preferred 

The tise of proprietary formulae, and 
method of feeding the infant. 
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non-traditional wi.n ing fnoods is limited primi:rilv to ,,rban Sanal'a.
 

Prirscts similar to powd!erel milk art- rnon
lv ,isod hoth 
in the r'.ra l 

re.ion and ,rhan .Ktit-1 in'l their "so is in It, ,l q;,,ri qla c"r.r", 

since their dilrion, as Commonlv carri,.,ed ""t, 
will "qt p'rovide lIlq~jte
 

calories aol nt rilni s or opt imuem infant Prowrh arn dovl ojor.
 

Additionallv, the di 
fi cuItv of maintaininv 
the rlK'r nipples, hottips
 

and their co"t ent t ree ot microhial contarmin ition Rrpat ,- increases the 

risk of diarrheil infecti"ns. 

Altho',,h mianv foods are ',onsiirlod hoth hy vnirpichild ren and familv 

mempor, shh ntritious 
fonds as Iepimeq, fish, tahlr.s and Fruitsv 


appear to he rest ri cted iii the dijets of vohlnu child.1ren. 
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RECOMMEN DAT 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. 	Among children of preschool a2e, interventions to decrease the 

prevalence of: 

a. 	 concurrent wasting and stunting, particularly among 12 to 24
 

month old children, particularly in the Tihama,
 

b. 	 wdStiias ocaoi,e, among the same sutbgroups, and 

c. 	 anemia, particularly among children from 3 to 36 months of 

age, in all three rural regions. 

2. 	 Interventions to decrease the prevalence of anemia in rural 

regions among women of child bearing age. 

Based on survey data possible avenuies of intervention wotuld be: 

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

year or more. 

2. 	 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 ntitrition education arid to 
food preparation which are appropriate for Yemon, and which have been 

field-tested at the comm nitv Iee1 for iccoptahilitv and effectivenes. 

It shovild not he presp,-ned that stich approache,; can he introduiced
 

readv--made, 
 ,n a lar,!e scale, or in i short time. Rather it seems 

certain that they moist hi- pretested at the grass-roots Il"vel, preferably 

first in one Tihama village and in one rural highland village. In such 

field-testinp, one or more respected crimunitv memhers, after havin.
 

received an appropriate 
short course of special training, should serve as 
catalysts in their comr',nities to share with local mothers and fathers in 
mutuial teachinv/learning processes to develop appropriate approaches to 

better nutrition.
 

To become aware 
of how effective such apnroaches 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, both in
 

the pretest villages and, for comparison, in several nei.hboring
 

villages, to evaluate whether 
or not improved levels of health, physical
 

growth and hemoglobin do in fart 
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 discused with authorities responsible for improving nutritional 

health of the Yemeni people. 
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Malekah Ahmed Al Badawi 

Nagibah Ahmed Al Badawi
Mohammed Abdo Afifi 


Team 57
Team #2 


Faris Ahmed Gabr
Sadeq Ali Ahmed 

Amina Abdul GabrMariam Saif 


Nagi Ahmed Al Shiaani Farida Abdur Rahman
 

Drivers
Team #3 


Saleh Ahmed Gabr
Qasim Saif Nasser 
Huda Ahmed Al Badawi 	 Abdullah Ahmed Own
 

Abdul Hakim All Nagi
Mohammed Omar Al Shibah 

Ahmed Ghaleb
 
Abdul Aziz Saleh
Team #4 

Abdul Hakim
 
Hussein Al Ashram
Mansour All Haza 


Salum Omar
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Farouq Abdul Malek
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TYIEN ARAB REPUBLIC NATIONAL NUTRITION SURVEY 
SURVEY SITES 

TIHAMA (UNIVERSE 1) 

QAPYAH NAil IYA MOPJHAFAZA 
SITE (VILLAGE) 
 (DISTRICT) (COV'ERIORATE)
 

001 AL GHU AINA 
 Al. MARAWI 'AH AL HUDAYDAi
 

002 DAR AL WAJEIH 
 AZ ZAYDIYAH 
 AL HI'UAYDAH
 

003 ANKAZA 
 AZ ZAYDIYAH 
 AL HL!DAYDAH 

004 AL MAJAAWIR AZ ZAYDIYAH AL HUDAYDAH
 

005 DEIR HUREISH AD DAIII 
 AL HL'DAYDAH
 

006 IB:N ABBASS 
 AL MUNIRAH AL HUDAYDAH
 

007 KHANIS BANI AL HAIJ 
 AZ ZUHRA AL HUDAYUAH
 

008 AL WATAWETA AL LL7HAYYAH AL HUDAYDAH 

009 BERELAT AD DABWAN AL L1VHAYYAH Al. HUDAYDAH 

010 AL OKAIDA'A 
 BAJIL 
 AL HUDAYDAH
 

011 MOHAMED ORR SHAIBA 
 BAJIL 
 AL HUDAYDAH
 

012 KHUR AL ASHRAF BAJIL AL HUDAYDAI
 

013 AL KARRN 
 AD DURAYHIMI 
 AL HUDAYDAH
 

014 AL MASHAKENA 
 AD DURAYHIMI 
 AL HUDAYDAI
 

015 DEIR KUMA7 AL HANSURIYAN AL HUDAYDAH
 

016 AL MANSARA'A AL HANSURIYAH AL HUDAYDAH
 

017 AL HUSAINA AS SUFLA 
 BAYT AL FAQIH AL HUDAYDAH
 

018 AD DAJARIA 
 BAYT AL FAQIH AL HUDAYDAH 

019 AD JA'ANENA BAYT AL FAQIH AL HUDAYDAH
 

020 HASSIS 
 HAYS 
 AL HUDAYDAN
 

02! HAHWA HAIDER ZABID Al. HUDAYDAH 

022 AL JURAIN ZABID AL HUDAYDAi! 

023 ASHUBITA 7ABID AL HUDAYDAH 

024 MAHAL ASH SHEIKH ZABID AL HUDAYDAH
 

025 AL MANDAB 
 MAWZA 
 TA'IZZ
 

026 AL MAWSANA MAWZA TAIZZ 

027 AL OSAILA HARAD HAJ.!!.. 

028 ASH SHARIEFIA HARAD HAJJAH
 

029 JERH YAHIA ZAKARIA HARAD HAJJAH 

030 AL NAHATHERA ABS HAJJAH 
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YFIEN ARAB REPUBLIC NATIONAL NUTRITION SURVEY 
SURVEY SITES
 

SOUTHERN 11HI fjIANDS (UNIVERSF 2) 

QARVAII NAIIYA MOUFAFAZA 
SITE (VII._AGE) (DISTRICT_ (.CVERNRATE 

031 Al. KRARRA IBB IBB 

032 AR R'HAT JIBL AH IB 

033 Al. A1FAII HUHAYSI) IBB 

031, AL GASMAEI AL IDAYN IBI 

035 AL IA'ARRIE AL UDAYN IBB 

036 Al. KAH FIL AL 7AR IBB 

037 Al. IA.A'D I MUDtiAYKltIRAIl 1BB
 

038 Al. dAK1FI.N AS SAYYANI IBB 

4

039 RUHAB At. FAR' IBB 

040 ALMARAIEB YARIM IBR 

041 AL ',RR YARI, IBS 

042 AL. BUKAIRA'A TURBAT ASH SltA.MA'ITAYN TA'IZZ 

043 JANADDUBBA'A TURBAT ASH SlIAMAITAYN TA'IZZ
 

044 Al. BATENA'A TURBAT ASH SHA A'ITAYN TA'IZZ
 

045 Al. ADMORE AS SALU TA'IZZ 

046 AL MEEZAJ QABAYTA TAIZZ
 

047 AKHNORE KHARIJ TURBAT AL MAWASIT TA'IZZ
 

048 BL'KIAN TURBAT Al. 4AWASIT TAIZZ
 

049 WADI SUKAIB JABAI. IABASHI TA'IZZ 

050 YUFRUS JABAL IABASH I TA'IZZ 

051 AL JUF HAQBANAH TA'IZZ
 

052 DAMEIN 4AQisANA TA'IZZ 

053 AL HAIJAII MAQBANAII TA'IZZ
 

054 AL KADIED SHARAB TA'IZZ
 

055 Al. A'HAD SHARAB TA'IZZ 

056 AD'DLKAINA SILARAB TAIZZ
 

057 lASANAT SABIR AND AL MAWADIh TA'IZZ
 

058 AL WADI MISHRAAII AND HADNAN TA'IZZ
 

059 JABAL HUHEID DIMNAT AL KHADIR TA'IZZ
 

060 DABA'A HAWIYAH TA'IZZ
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SITE 

061 

062 


063 

064 

065 

066 

067 

068 

069 

070 

07) 


072 


073 

074 


075 

076 


077 


078 


079 


080 


081 


082 

083 

084 

085 

086 

087 

088 


089 


REPUBLIC NATIONAL NUTRITION SURVEY
YEMEN ARAB 
SuRVEY SITES
 

NORTHERN HIGHLANDS (UNIVERSE 3) 

NAHIYA
QARYAH 
(DI STR I(-T)

(VI AGE) 

DAWRAN ANISTHAXA'AH 

UABA'RTiAF 

AL HADA'DA iKA 

AL HADA'BANIOKAR 

Al. HADA'BANI MAHDI 

HUNOD DUAMAR 

ADDUR (AN' NAILA) DHAMAR 

AL BARAH UTIH4AH 

ASII' SHAWAR WASAB 59SAFIL 

THAKA KAJZ 

AR'RADHA WATH'TH.A.MRA GHIMAR 

AL JABIN
AL .USSIE 


Al. JABINASH SHA'AF 

AL JABIN
KHANA'A 

AL HAYMAT AL KHARIJIHAH
AL JARB 

BANI AL HARITH
JADER AL DIA 


BANI HUSAYSH
OFRAN 

THULA
ASH SHEIN 


JABAL IYAL YAZID 
SUBA'AIN 


JABAL IYAL YAZID 
BAAI ABD 


SHIBAM
AS'SARHA 


AL ILLtIJAYLAHMAXLAH 

ASH SPAH ILAL HEDAB 

BANI Al. AWWAM
ABBS 

HAJJAHARRATA'A 

HAJJAHKUDAM 

MABYA4AL KARAHEB 

NA.JRAIIBEIT HAMAD 

KUSHARBANI MALEK 


HOUHAFAZA
 
(GOVERNORATE) 

DHAMAR 

OHAMAR 

DHMAX 

DHAKAR 

DHAMAR
 

DHAMAR
 

DHAMAR 

DHAMAR 

DHAMAR
 

SA'DAH*
 

SA'DAH**
 

SAKAI'A
 

SANA'A
 

SANA'A
 

SANA'A 

SANA'A
 

SANA'A
 

SANA'A
 

SANA'A
 

SANA*A
 

At. KAHWIT
 

AL HUDAYDAH 

HAJJAH 

HAJJAH 

HAJJAH 

HAJJAIl 

HAJJAH 

HAJJAH 

HAJJAH
 

HAJJAHWAS SHAH
090 ADDAHRA 
*Northern Highlands vas redefined 

to exclude Sa'dah.
 

usable data could be collected at 
this 
survey site.
 

**No 




YE2IEN ARAH R:lBI:AJ0, NCI HITION SURVEY 

UISAN SANW~A (tIN I VlRSF 4) 
SITE --- sll(IJA IN; 7' I~ ; HLD 
091 SHARE 'L: ADDI' 'A ~ hII'1111l). Al,.0 .NAI H) 
092, CFOIWA- ASSI IN Ati)', AIX AV. W,% 
u3 IIAKAT ALMAbbIrI"iA II~KN 4051w II Al. KLRS(.'4I 
094 KA'A SANA'A Al. f'A.1 M111),ANRL:1D) 
095 ASSAF!IA 

YAIIIA YAIIIA .IMA'AN 
096 !IARAT AI.IAQ~IA IIAMlAD AL. KlII*A'FII 
091 <14ARI- I ';.iI Al. WA:ADI ALY ABN KRAIIN 'l\'TfAIIAR 
098 KA *A AL l1)1 I ABII IM)! AIN Al. ?AR411 
099 HARMAL 'tLx.*S*I'R SALIMI YAII IA ANRHII 
I00 HARM AL. 3ALIKA MtXS '(I All!. AL. HKAI 
101 SHiAH!. ' AITAW!*[! ABkII.lakflI411ID. SA 'AD 
102, lIAP,%T 4UIVsc MARIAMI At.) Al. oMAISI 
10 I ILNRAI TV~ ARDIl.L%? %fill). !NASSLR 
104 IAPAT M10011I MIll) SALIlI AL. JAIEFI 
I0oi SHAWRk*f- Al. fIAWNIA Al. hA 'Al AW). Al. IAMVI'r 
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Appendix TV - Sample Size
 

Presurvey Determination of Survey Sample Size
 

and Precision of Sturvev 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 number 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 theory
 

modified for cluster sampling there were four variables affecting sample 

size, ('n').
 

*Provided the characteristic is not rare ((52 prevalence). 
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Z - normal deviate for confidence Ilvel daqired (1.96 for 

95% confidence). 

p = proportion of poptilation having the ,ttribte measured. 

D = deviation from 'p' clue to sampling with confidence level chosen; 

the confidence limits for p woild be p + D.
 

K = adjustment for "clustering effect."
 

The formula for 'n' is: 

9
 

n K Z2
 

D2 
(p) (i-p)
 

P3st 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 generallv chosen for 95% confidence (z
 

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 In% + 5% might not.
 

The value of 'p' yieldinp the largest 'n' is 0.5 (SO%); therefore, if a
 

number 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), in' for anv sample area 

was solved for as follows:
 

K = 2 (cluster effect) 

Z - 1.96 (95% confidence) 

p - 0.5 (50%) 

D = 0.46 (4.6%) 

n 2 (1.96)2
 

(.046) (.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 Requaired 
% Having 95% Confidence for Significance with 

Characteristics Limits q5% Confidence Level 

(p) (d) (p1-P2)
 

50.0% +4.6% 6.5%
 

20.0% +3.8% 5.4%
 

10.0% +2.9% 3.9%
 

5.0% +2.0% 2.8%
 

If two universes have a statistically <'Rnificant difference with respect 

to a Riven characteristic, then thi;=y Jiffer on that characteristic 

at least to the extent shown in the last column (p 1-p 2 ). 

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 



for every taihulation provide! in the report and appendices wotild have 

req, ired si'astint ia, comni t,.r t iwane, and wais nnt done. St .t i st i ca I 
precision fiiijres ire pre. ,*nfti,, for hI)asic" -'arvev pV.rly' forte rq the fouor 

tiwnjvrsoe (Tile I-,.) ini th, c.a)r)in,-d rtural universeq (Table 5). 

Precisita st i i vt Ics ; r1 nFot proesented for horioplohin repti lts due to
 

field problems in data 
 c,)lI lection. 

The statist ics presentd are the mean, stindaird error of mean,the 9%7 
confidenc-, I imit of( Ih moan, :nnd the I ­ isn e(f oct. Thp tnui mean can 

lie assumed! t 1),Within thae r'niwv meanof the plu or minus the 95%
 

confidenct, Iiviai, with 95' 
 assirance. All qtatistics are hased on the 

distrihiati.,n of cl,,str (village) means and are on a sirvev child basis. 

The design ,,Of,e Ct is thie ratio of the standard error hased on individtial 

children an,! tho clo sItr qt'in!.ard error. The des i n ef fec t squared i s 

equ ivalent to 'I.' (Cl uet or of f c t ) mentioned in the formula at the 

hevinnin, o f th i s ippnd ix. Prior to the strvev, a valure nf two was 

estimated for 'K' at the SI.S level. This is equivalent to a design 

effect of 1.414. 



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

STANDARD 95 PERCENT DESIGN 

VARIABLE MEAN ERROR CONFIDENCE EFFECT 

% MALE 55.732 2.105 4.126 1.211 

AGE IN MONTHS 26.447 0.523 1.026 0.979 

WEIGHT FOR HEIGHT % OF MEDIAN 87.479 0.347 0.680 1.192 

HEIGHT FOR AGE % OF MEDIAN 92.204 0.247 0.483 1.446 

WEIGHT FOR AGE % OF MEDIAN 75.224 0.443 0.867 1.255 

WEIGHT FOR HEIGHT S. D. FROM MEDIAN -1.381 0.038 0.074 1.250 

HEIGHT FOR AGE S. D. FROM MEDIAN -2.006 0.064 0.126 1.473 

WEIGHT FOR AGE S. D. FROM MEDIAN -2.319 0.043 0.084 1.273 

WEIGHT FOR HEIGHT PERCENTILE 14.377 0.725 1.420 1.238 

HEIGHT FOR AGE PERCENTILE 10.525 0.821 1.608 1.324 

WEIGHT FOR AGE PERCENTILE 4.857 0.392 0.769 1.123 

% WEIGHT FOR HEIGHT < 80% OF MEDIAN 15.879 1.317 2.581 1.034 

% HEIGHT FOR AGE < 90% OF MEDIAN 31.885 2.130 4.176 1.304 

% WEIGHT FOR AGE < 75% OF 4EDIAN 51.171 2.122 4.160 1.215 

% WEIGHT FOR HEIGHT > 2 S. D. BELOW MEAN 23.853 1.720 3.372 1.159 

% HEIGHT FOR AGE > 2 S. D. BELOW MEAN 51.833 2.663 5.219 1.525 

% WEIGHT FOR AGE > 2 S. D. BELOW MEAN 

% WEIGHT FOR HEIGHT > 1.5 S. D. BELOW MEAN 
64.642 
45.558 

2.255 
1.973 

4.420 
3.867 

1.352 
1.134 

% HEIGHT FOR AGE > 2.5 S. D. BELOW MEAN 34.273 1.882 3.688 1.132 

% WEIGHT FOR AGE 
BIRTH ORDER 

> 2.5 S. D. BELOW MEAN 42.617 
4.467 

1.974 
0.149 

3.870 
0.293 

1.140 
1.476 

HOUSEHOLD SIZE 7.049 0.212 0.416 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
 



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


STANDARD 95 PERCENT 
 DESIGN
 

MEAN 
 ERROR CONFIDENCE 
 EFFECT
% MALE 

55.256 
 1.893
AGE IN MONTHS 3.710 1.185
 
26.580 
 0.486
WEIGHT FOR HEIGHT % OF MEDIAN 0.952 0.945

90.769
HEIGHT FOR AGE % OF MEDIAN 0.473 0.928 
 1.954
 

WEIGHT FOR AGE % OF MEDIAN 
90.979 0.286 0.561 1.887

76.336 
 0.528
WEIGHT FOR HEIGHT S. D. FROM MEDIAN 1.035 1.702
 
-1.024
HEIGHT FOR AGE S. D. FROM MEDIAN 

0.052 0.101 1.999
 
WEIGHT FOR AGE S. D. FROM MEDIAN 

-2.313 0.071 0.140 1.858

-2.199 
 0.048 
 0.093
WEIGHT FOR HEIGHT PERCENTILE 1.636
 
21.030 
 1.256
HEIGHT FOR AGE PERCENTILE 2.462 1.964

6.691 
 0.571 
 1.119
WEIGHT FOR AGE PERCENTILE 1.308
 
5.258 
 0.449
% WEIGHT FOR HEIGHT < 80% OF MEDIAN 0.880 1.343

5.443 
 0.748
% HEIGHT FOR AGE < 90% OF MEDIAN 1.465 1.024
 

39.369
% WEIGHT FOR AGE < 75% 2.773 5.435 1.767
OF MEDIAN 
 45.458
% WEIGHT FOR HEIGHT > 2 S. D. BELOW MEAN 
2.621 --5.138 1.639
 

9.161
% HEIGHT FOR AGE 1.284 2.516
> 2 S. D. BELOW MEAN 1.384

60.636
% WEIGHT FOR AGE > 2 S. D. BELOW MEAN 

2.221 4.353 1.415

59.623 
 2.508
% WEIGHT FOR HEIGHT > 1.5 S. D. BELOW MEAN 

4.915 
 1.590

28.702 
 2.414
% HEIGHT FOR AGE > 2.5 S. D. BELOW MEAN 

4.731 1.664
 
41.056 
 2.776
% WEIGHT FOR AGE 5.441 1.756
> 2.5 S. D. BELOW MEAN


BIRTH ORDER 37.363 2.324 
 4.555 
 1.496

4.031 
 0.151
HOUSEHOLD SIZE 0.297 1.268
 
7.276 
 0.302 
 0.591 
 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
 



TABLE 3. PRECISION SUMMARY FOR THE NORTHERN HIGHLANDS 
CHILDREN 3-59 MONTHS OF AGE: YEMEN 1979
 

STANDARD 95 PERCENT DESIGN 

VARIABLE 
MEAN ERROR CONFIDENCE EFFECT 

% MALE 
AGE IN MONTHS 
WEIGHT FOR HEIGHT % OF MEDIAN 

HEIGHT FOR AGE % OF MEDIAN 

WEIGHT FOR AGE % OF MEDIAN 

WEIGHT FOR HEIGHT S. D. FROM MEDIAN 

HEIGHT FOR AGE S. D. FROM MEDIAN 

WEIGHT FOR AGE S. D. FROM MEDIAN 

WEIGHT FOR HEIGHT PERCENTILE 

HEIGHT FOR AGE PERCENTILE 

WEIGHT FOR AGE PERCENTILE 

% WEIGHT FOR HEIGHT < 80% OF MEDIAN 

% HEIGHT FOR AGE < 90% 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 S. D. BELOW MEAN 

% WEIGHT FOR HEIGHT > 1.5 S. D. BELOW MEAN 

% HEIGHT FOR AGE > 2.5 S. D. BELOW MEAN 

% WEIGHT FOR AGE > 2.5 S. D. BELOW MEAN 

BIRTH ORDER 
HOUSEHOLD SIZE 

55.142 
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 

2.903 
0.510 
0.601 
0.310 
0.574 
0.063 
0.079 
0.054 
1.710 
0.710 
0.538 
0.815 
2.911 
2.387 
1.210 
2.530 
2.764 
2.551 
2.815 
2.649 
0.157 
0.387 

5.689 
1.000 
1.179 
0.608 
1.124 
0.124 
0.154 
0.106 
3.351 
1.392 
1.054 
1.598 
5.705 
4.678 
2.372 
4.959 
5.417 
5.000 
5.517 
5.193 
0.307 
0.758 

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 
1.116 
1.504 
1.472 
1.510 
2.047 

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

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



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


STANDARD 95 PERCENT 
 DESIGN
 

MEAN 
 ERROR CONFIDENCE 
 EFFECT
% MALE 

55.297
AEINT 1.080
OTH O26.364 2.117 1.031
 

WEIGHT FOR HEIGHT % OF MEDIAN 0.224 0.440 
 0.697
 
HEIGHT FOR AGE % OF MEDIAN 

90.886 0.275 0.539 
 1.634

90.880
WEIGHT FOR AGE % OF MEDIAN 0.149 0.292 1.488
76.210
WEIGHT FOR HEIGHT S. D. FROM MEDIAN 

0.243 0.477 1.203
 
HEIGHT FOR AGE S. D. FROM MEDIAN 

-1.010 0.030 0.058 
 1.672
 
WEIGHT FOR AGE S. D. FROM MEDIAN 

-2.341 0.038 0.074 
 1.483
-2.216 
 0.023
WEIGHT FOR HEIGHT PERCENTILE 0.044 1.183
21.828
HEIGHT FOR AGE PERCENTILE 0.737 1.444 1.665
6.929
WEIGHT FOR AGE PERCENTILE 0.334 0.654 
 1.124
5.184 
 0.218
% WEIGHT FOR HEIGHT < 80% OF MEDIAN 0.427 0.960
 
% HEIGHT FOR AGE < 90% OF MEDIAN 

6.669 0.490 0.960 
 1.016
42.104
% WEIGHT FOR AGE 1.431 
 2.805
< 75% OF MEDIAN 1.378
47.043 
 1.121
% WEIGHT FOR HEIGHT > 2 S. D. BELOW MEAN 2.196 
 1.066
10.924
% HEIGHT FOR AGE 0.735 
 1.440
> 2 S. D. BELOW MEAN 1.199
62.698
% WEIGHT FOR AGE 1.258 
 2.466
> 2 S. D. BELOW MEAN 1.259
61.174 
 1.173
% WEIGHT FOR HEIGHT > 1.5 S. D. BELOW MEAN 2.299 
 1.141

28.183
% HEIGHT FOR AGE > 2.5 S. D. BELOW MEAN 

1.320 2.586 
 1.457

44.318
% WEIGHT FOR AGE 1.422
> 2.5 S. D. BELOW MEAN 2.787 1.365
37.688
BIRTH ORDER 1.111 
 2.177 
 1.091
4.112
HOUSEHOLD SIZE 0.069 0.136 
 1.032

7.550 
 0.153 
 0.299 
 1.706
 

ALL STATISTICS ARE BASED ON MEANS FROM 87 VILLAGES USING NCHSICDC REFERENCZ WHERE APPLICABLE
 
STANDARD ERROR DIVIDED BY DESIGN EFFECT IS THE STANDARD ERROR ASSUMING RANDOM CHILD SELECTION
 



TABLE 5. PRECISION SUMMARY FOR URBAN SAKA'A CHILDREN 3-59 MONTHS OF AGE: YEMEN 1979
 

VARIABLE MEAN 
STANDARD 

ERROR 
95 PERCENT 
CONFIDENCE 

DESIGN 
EFFECT 

2 MALE 47.911 2.062 4.041 1.125 
AGE IN MONTHS 27.069 0.586 1.148 1.049 
WEIGHT FOR HEIGHT 2 OF MEDIAN 95.553 0.433 0.848 1.443 
HEIGHT FOR AGE 2 OF MEDIAN 92.281 0.222 0.435 1.211 
WEIGHT FOR AGE 2 OF MEDIAN 82.287 0o417 0.817 1.135 
WEIGHT FOR HEIGHT S. D. FROM MEDIAN -0.514 0.046 0.089 1.491 
HEIGHT FOR AGE S. D. FROM 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 
% WEIGHT FOR HEIGHT < 802 OF MEDIAN 2.117 0.528 1.036 0.993 
2 HEIGHT FOR AGE < 902 OF MEDIAN 32.981 1.794 3.516 1.037 
2 WEIGHT FOR AGE < 752 OF MEDIAN 22.769 1.535 3.009 0.995 
2 WEIGHT FOR HEIGHT > 2 S. D. BELOW MEAN 3.361 0.675 1.324 1.021 
2 HEIGHT FOR AGE > 2 S. D. BELOW MEAN 
Z WEIGHT FOR AGE > 2 S. D. BELOW MEAN 

48.370 
35.461 

2.379 
2.065 

4.664 
4.048 

1.297 
1.175 

Z WEIGHT FOR HEIGHT > 1.5 S. D. BELOW MEAN 11.205 1.254 2.457 1.085 
2 HEIGHT FOR AGE > 2.5 S. D. BELOW MEAN 34.170 1.916 3.756 1.099 
2 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 VILLAGES USING NCHS/CDC REFERENCE WHERE APPLICABLE
 

STANDARD ERROR DIVIDED BY DESIGN EFFECT IS THE STANDARD ERROR ASSUMING RANDOM CHILD S3LECTION
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ApFxndix VI -Data Preisentation 1lsing Percenrs at Midiian 

This appendix presents pr,,valences nOc: (I) stonting (Mw height fo­

ag,), (2) wasting (low weipht for height), (0) corbined stuntinp and 

vast~ing, and (4) low weigtt for age usinv percent " mqedianenlt-nfI 

It-vels rather than -2.0 S1) onit cut-off levels is used in the main 

report. The following conionly sed perce k ofmedian levejs have been 

used: "1) percent of median height for age,. ot median weight 

for height, and 7S p0.rcenw of median wight for age. These prevalences 

are weiphted, based upon popi1ation proportions and sampl inp variat ipns. 

11lese tahles will pe rmit more w'waning ful comparison of the results nf the 

Yemen survey with those of other surveys, most of which have used percent 

of median c,|t-offs at the levels given ahoy,, 

The prevalence; of underntrition as detertrined by these percnt of 

median cut-offf lvels are all considerably lower than those determined by 

the -2.0 SD unit cut-off level. 

The fin.al summary table (Appendix VI: Sutmmarv) presents comparable 

prevalrnces, by these twit mothods c'f determination, of low hei'ht for 

age., low weight for height , and low weight for age for the three rural 

regions, separately and combined, and for orhan SAna'a. It is evident 

that, for the index of height for age, at the 90 percent level, SIi ,4it 

comt-nt values hetweeih -2.5 and -3.0 yield equivalent prevlente rntes. 
For the indices of weight for height (80a. (V,

.R pe-,.cnt) and weight for age,.5 

percen , the, SI tinit equivalent values are idway between -2.0 and -7.S. 



99 

V
 

J
.-

C
44 " 

" 
, 

q 

SS 

0
cV

 
C

, 
.­

0 
t44 

0 

4V
 

.­in4 " 

7, 

4c 

.4
4
 

A
 C
 

5 

U
iC 

-

,0 

P
S

 
.-

. %
 

.­

~ 

P
4 

C
 

4 0 

I..c 
'V

4V
 

I 
~ 

-
c%

 
c 

C
 

5 
0 

0 
tr 

4 * 
O

D
!

04 
.~

 

-0 
245 

toU
~0 

-
~ 

--

o
~' 

n
o

. 
"o 

"
C

 

toa~ 

C
P

t 



-
l
 

4/44 
.
 

*
.
.
 

•
 

4
/
 

.
 

I on 
C

-4 

0 
u1 

u
IL
-
I

0 
040a00 

o
 

got.,-

0 
0 

u 

•
 

IV
 

o 
I....U

 C
o
:

O
D
-Ch 1, %

 .,
.
.
 

..
4

1
 0
 

-
'
0
 

r. 
0. 

C
) 

tz 
@

u
 

0
 

S0. 

u 
00 

0 f' 

04 

-
:
 

I
V
l
 

"
6
 

-7­

,644
ob 

. 

4..C
 

00 
4
 

O
C

 U~ 
~ 

.00 9
$
4
5
a
t

I.. 

o 
5

0 
C

A
 

~ 
l 

IV
 

~'A 

"
-

0 

I
 

P
.1'

- I
 0 

00L
a-

I
 %

 

0
 

-

-
0
,
.
1
U
 

9
-4

 -A
D

 

.10 
o
 

I 0 

4i 4 

414 
1 

' 
( 

gel0U
 



I) 
101 

-
.
 

0 
9"
 

9 
,4 

ll. 

4j 

a, 
C

p 

-
4) 

-0 
9 

t 
9 

o.-i
*' 

t-0 
--=~ 

2 
o 

. 
9 

ttI 
0 

40 

0' 
-

4
 

' 
&

d 

a 
V

 

09~-
Ud C

,,I 
4) 

1 

00 
C

 
n 

U
 

LA
 

C
4C

 
O

'' 
U

' 
9 

0
 

41 
L

. 
C
.
 

C
 

6,s
"

!.1
0

1
4

,,-, 
* 

* 
' 

*' 
0 

l 
l 

0 
-4^

 
' 

0 
-0

 

S
.
 

l
o
 

O5
 

16a, 
9
-. 

1. 
90 Z

0 
0 

0 

,,
r
 

0
 

p
 

. 
'0

 

W
 

I--
G

o 
f 

I
.C

.. 
... 

­



102 

o 
0fy 

o 

Ir. 

r 

6.1 

W
,

F
S

4
1

 
r-

.0 
C

; 
.-

4!4 

q
n

 

0 c 
IV

 

V
m

 

41 
41J ~m

 
0 

C
 

U
 

w
 

40 

A
. 

. 
9j 

"
V
 

0 

U
 

v 

V
 

.1 

" 
0 

0
m

 u 

u v
"
 

I.. 

at S
b
-
V
.
 

oe 
'U

 
0 

0 
oil 



--

n
~able. Percentage Distributio
 of Survey Children by Waterlow (lnsses 


Wat 9>o 
 Cis$/
 

" 'VasttnR Stunting , . .wasting : :.)
 

6-11 6 ?2 2 
 70 100 (368)
 
1827 '
12-17 5 4 100 (903)28 3 I 64 10 (3
 

24-35 4 41 3 !.52 100 (552') 

36-47, 2 52 3 I0
10, (476)
 
H(
 

4,8-59 3 5h 3 
 38 inn (2qs)
 

Total 4 
 39 3 " 54 100 (2501)
 

URBAN SANA'A
 
rv Claterlow Class
 

Wat ing Stu'nting Wast ing . ...
 
.Age in flonths Only Only and Stuntig Normal Total b 

3-5 05 19 -77 100 (44)E/,

-11 20 A1e 76 too (9)
 

12-17 3 
 17 - 80 100 (e1)e
 

18-23 =._ 44 
 -56 100 (61)
 
24-35 4... 
 2- 68 Inn (16)
 

36-47 
 6 1 57 100 (130)
 

48-59 
 855 ­ 45 100 (106)
 

Total, 
 2 33 365 100 (744) 

a/MastinR only: weigR for Height < 80 percent of median and Height 
, ~for Age >90 percenti of wediao. ". 
Stunting rnly: Hletgh for Age < -.90 percent of median and Weight


';/.for Height >80 percenst of nw tan. " ", " , . 
:i Wasting and Stuntin , i gbtfor Height < 80 percent of median anti ; 

... -, Height. for Age F 'i;rcent of median. . " ,:
bl5-Percentagz- ;see, wei ted based on population proportions; 
actual number .
 

.' : s u r ve yed gr iv en in p ar e nthe se s . .. .

cIN./€I... than 50 is* considered statistically unreliable:.: 

r 

: 
= 

r A
 

i !
 

'... 
:i: 
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Appendix VII - Age Distribution of Survey Lltldren 

Percentage Distribution of Survey Children by Age, 
Sex and Region: Yemen 1979 

Reg on _ 

Southe -n Northern Combined Urban 

Age in Months Tinama Highlands Highlands Rural Ssna'a 

3-5 
Male 4.7% 8.0% 5.7Z 6.6% 4.82 

Female 8.0% 5.7% 7.2% 6.6% 6.YZ 

Total 6.2Z 6.9% 6.42 6.6% 5 92 

6-Il 
Male 17.4% 13.1 13.1% 14.1Z 15.2% 

Female 13.71 16.5% 12.9% 14.7% 11.12 

Total 15.8Z 14.bt 13.42 14.42 13.12 

12-17 
Male 13.42 15.0% 14.62 14.6% 11.5! 

Femaie 12.4% 13.9% 17.02 14.7% 16.?l 

Total 12.9% 14.5% 15.72 l4,.6Z 14.92 

18-23 
Male 8.4% 12.82 11.82 11.7Z 8.12 

Female 10.7% 13.5% 11.8% 12.4% 9.OZ 

Total 9.4Z 13.12 11.81 12.02 8.6% 

24-35 
Male 26.1Z 20.8z 21.3% 21.9Z 28.1Z 

Female 24.6% 17.5% 23.4%2 20.8% 23.8Z 

total 25.5Z 19.3Z 22.22 21.4Z 25.9% 

3t-47 
Male 18.2Z 18.0% 22.1% 19.52z 19.OZ 

Female 19.5% 18.52 17.42 1.12 1.1 

'otal 18.8Z 18.2% 20.02 19.0% 17.51 

48-59 
Ma Ie11.7Z 12.1Z 10.7% 11.6% 11.12 

Female 11.0% 14.5% 10.42 12.4% 16.8% 
Total 11.4% 13.3% 10.6% 12.0% 14.2Z 

Tota I"
/ 

Male 55.7Z (454) 55.3Z (515) 55.1% (396) 55.1? (11)) ,7.91 (157) 

Female 4,4.1Z (365) 44.7% (435) 44.9% (316) 44.7Z (1116) 52.17 (187) 

a/Percentages are weighted based on population proportions; actual number
 

surveyed given in parentheses.
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