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Preface 

One of the most slgOlficant contnbunons of the DHS pro~ 
gram IS the creanon of an 1Oternanonally comparable body of data 
on the demographic and health charactensncs of populanons 10 
develop1Og countnes The DHS Comparative Studzes senes and 
the DHS Analytzcal Reports senes examme these data across 
countnes 10 acomparanve framework, focus1Og on specIfic tOPICS 

The obJecnves ofDHS comparanve research are to descnbe 
slmtlantles and dIfferences between countnes and regions, to 
hlghhght subgroups WIth specific needs, to provIde 1Oformatlon 
for pohcy formulatIOn at the 1Oternatlonallevel, and to examtne 
10dIvldual country results 10 an 1Oternatlonal context Whtle Com
parauve Studzes are pnmanly descnpnve, Analyucal Reports utl
hzes a more analytical approach 

The comparative analYSIS of DHS data IS carned out pn
manly by staff at the DHS headquarters 10 Calverton, Maryland 
The tOpICS covered are selected by staff 10 conjunction with the 
DHS SCIentifiC AdVISOry Commtttee and USAID 

The Comparative Studzes are based on a van able number of 
data sets reflect10g the number of countnes for which data were 
avatlable at the time the report was prepared Each report provides 
detatled tables and graphs for countries 10 four regtons sub-Saha
ran Afnca, the Near East and North Afnca, ASIa, and Latin 
Amenca and the Canbbean Survey-related Issues such as ques
tlOnnrure comparablbty, survey procedures, data quality, and 
methodologIcal approaches are addressed 10 each report, as neces
sary Where appropnate, data from prevIous DHS surveys are 
used to evaluate trends over time 

Comparatzve Studzes pubbshed under the current phase of 
the DHS program (DHS-ill) are, 10 some cases, updates and ex
pansIOns of reports pubbshed earber 10 the senes Other reports, 
however, WIll cover new tOpICS that reflect the expanded substan
tive scope of the DHS program 

It IS antiCIpated that the avrulablbty of comparable 1Oforma
hon for a large number of developmg countnes WIll have long
term usefulness for analysts and pobcymakers 10 the fields of 10-
ternatlOnal population and health 

Mart10 Vaessen 
Project Drrector 
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Executive Summary 

Nutntlonal status based on the measurement of maternal 
heIght and weIght IS one of the Important outcome measures of the 
DemographIc and Health Surveys (DHS) program Smce 
natIOnally representatIve samples are used, DHS data permIt a 
companson of maternal nutrItIonal status wlthm and across 
countrIes ThIS report presents mformatlon on the nutntlonal 
status of women who have chIldren born m the fIve years 
precedmg the survey It also analyzes the dIfferentIals m nutn
tIonal status levels by selected demographIc, SOCIOeCOnOmIC, and 
health-related charactenstIcs Two basIc mdIcators of maternal 
malnutrItIon obtamed from the body mass mdex (BMIl dIstnbu
tIon are used chromc energy deficlency, the percentage of women 
WIth BMI < 18 5, and obeslty, the percentage of women WIth BMI 
30+ The relatIve nsk of malnutrItIon IS eXamIned usmg multI
varIate analysIs to determIne the effects of a partIcular varIable 
when other vanables are held constant 

Level of malnutrItIon, that IS, chromc energy defICIency 
(CED) or obesIty, dIffers from regIOn to regIOn and from country 
to country, but three general patterns are IdentIfIed 

(1) The AfrIcan pattern shows hIgh levels of chromc energy 
defiCIency and low levels of obeSIty Women tend to be 
tall and thm, WIth 10 percent or more of the mothers 
clasSIfIed as malnourIshed 

(2) The Near EastINorth AfrIcan pattern has low levels of 
chromc energy defICIency but hIgh levels of obeSIty 

(3) The LatIn AmerIcan pattern has relatIvely low levels of 
chromc energy defICIency and moderate levels of obeSIty 

DIfferentIals 

The nutrItIonal status of mothers varIes by age because of 
weIght gam dunng the reproductIve years, WIth younger mothers 
havmg greater prevalence of chromc energy defICIency As WIth 
age, the BMI mcreases WIth mother S panty except m some 
countrIes where panty 6 or hIgher IS asSOCIated WIth lower BMIs 
and therefore, hIgher percentages of chromc energy defICIency 
Some of the Increase observed m the mean BMI by panty IS 
asSOCIated WIth obeSIty ObeSIty mcreases WIth panty, however, 
for some countnes It decreases after panty 4-5 The results 
suggest the eXIstence of long-term maternal depletIon WhICh 
tends to occur m countrIes WIth hIgh levels of fertlhty Almost all 
the DHS countrIes show a conSIstent pattern hnkmg short bIrth 
mtervals WIth malnutrItIon 

1 WeIght In kIlograms diVided by heIght squared In meters (kglm2
) 

The postpartum penod-dunng WhICh breastfeedIng can 
affect the weIght of the mother-mfluences the level of chromc 
energy defICIency dunng the fIrst year and a half after the bIrth of 
the chIld VanatIons are observed by country, probably related to 
the length of the lactatIon penod In sub-Saharan Afnca, where 
the average length of breastfeedmg IS around 20 months, the 
percentage of mothers WIth chromc energy defiCIency mcreases 
WIth the duratIon of the postpartum penod and stabIhzes around 
10 percent after three years Women tend to lose weIght over the 
course of lactatIon, thus affectIng theIr BMI Although mean 
BMI IS lower for lactatIng mothers, m 7 of the 18 countrIes 
analyzed, chromc energy defICIency percentages are hIgher among 
nonlactatIng women As expected, obeSIty IS more prevalent 
among nonlactatmg women 

BMIs are lower among mothers of low bIrth weIght 
chIldren The prevalence of chromc energy defiCIency by bIrth 
weIght of the last chIld IS hIghest In sub-Saharan AfrIca LIke
WIse, mothers of stunted chIldren m sub-Saharan Afnca show 
greater prevalence of chromc energy defICIency, partIcularly 
mothers of younger chIldren « 24 months) The descnptIve 
analYSIS of malnutrItIon and chIld survival produced mIxed results 
With no speCifIC pattern across countnes or regIOns 

Levels of maternal malnutrItIon vary by background 
charactenstIcs Chromc energy defICIency IS more common m 
rural areas m almost all DHS countrIes, whIle obeSIty IS predOmI
nantly an urban mamfestatIOn As expected, malnutrItIon 
decreases WIth mother's educatIOn, espeCIally m sub-Saharan 
Afnca Compared WIth educatIon, the SOCIoeconOmIC status of 
women seems to be a better predIctor of both chromc energy 
defICIency and obeSIty The hIgher the SOCIOeCOnOmIC status of the 
mother, the lower the prevalence of malnutrItIon, partIcularly m 
sub-Saharan countrIes EthmcIty and relIgIOn also affect levels of 
maternal malnutrItIon In LatIn Amenca, mdIgenous mothers tend 
to have hIgher levels of chromc energy defICIency and lower 
levels of obeSIty compared WIth women whose mam language IS 
SpanIsh On the other hand, m Turkey obeSIty IS hIgher among 
ethmc Turktsh mothers than non-Turktsh mothers, and hIgher m 
Egypt among MuslIm mothers than non-MuslIm mothers 

RelatIve RISk 

A multlvanate analYSIS confirms most of the fmdmgs 
presented In the descnptIve analYSIS, partIcularly m terms of the 
dIrectIOn of the relatlonshIp between chromc energy defICIency 
and Its covanates At least one of the SOCIOeCOnOmIC vanables 
(place of reSIdence, educatlon, SOCIOeCOnOmIC status, ethmc 
group) entered the model, not only confIrmIng Its Importance m 
explatmng maternal malnutrItIon, but also venfymg a hIgher 
prevalence of chromc energy defICIency among the poor As for 
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obesity, the followmg vanables have sIgnificant effects over and 
above the other vanables m the model age, place of reSidence, 
SOClOeconOIDlC status, and the panty of the mother The relattve 
fISk of obeSity for urban mothers IS considerably lower than for 
their rural counterparts, which IS the opposite of results presented 
m the descnpttve analYSIS In general, the higher the socloeco
nOIDlC status or educatIOn of the mother, the higher the relative 
nsk of obeSity These fmdmgs are substanttated by analysIs of 
van abIes for ethmclty, rehglOn, and language 

The results mdIcate that the nsk of obeSIty IS explamed 
prnnanly by SOClOeconOIDlC vanables and seems to be a greater 
problem m North Afncan and Near Eastern countries At the 
same ttme, the nsk of chromc energy deficIency IS also explamed 
largely by SOClOeconOIDlC varIables, especially m sub-Saharan 
Afnca Blodemographic vanables appear to be operating as 
mtennedlate varIables affecttng maternal malnutrltton 

Improvements m maternal nutrlttonal status Will only be 
seen when mothers and theIr chddren are no longer exposed to the 
nsks factors leadmg to malnutrlt10n Some of the acttons that 
would reduce these nsks factors are descnbed m the Program of 
Actton of the 1994 Internattonal Conference on Populatton and 
Development 
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1 Introduction 
Governments and 1Oternatlonal organIZatIons around the 

world are concerned about the health and nutrItional status of 
women The two most recent statements of thIS concern are 
embedded 10 the declaratIons and plans of actIOn approved at the 
1994 Cruro InternatIonal Conference on PopulatIon and Develop
ment (UnIted NatIons, 1994) and the 1995 BeIJ10g World 
Conference on Women Both conferences clearly establIshed the 
Importance of women's health and nutrItIonal status as key 
elements for the future of any SOCIety 

Although women represent half the world's populatIon and 
contrIbute greatly to the functIon1Og of SOCIety, most lIve under 
unfavorable conditions Gender discnm1OatIon, lack of autonomy, 
and fewer opportunItIes for educatIon and employment are some 
of problems faced by women around the world "Women have 
dIfferent and unequal access to and use of basIC health resources, 
1Oclud1Og pnmary health serVIces for the prevention and treatment 
of chIldhood dIseases, malnutrItIOn, anemta, dIarrheal diseases, 
communIcable diseases, malana and other tropIcal dIseases, and 
tuberculosIS "(UnIted NatIons, 1995) In SOCIetIes WIth one or 
more of these problems, malnutrItIon of women may be a realIty 
from the tIme of conceptIon to old age Unfortunately, women's 
malnutrItion IS not only 10sufficiently recognIzed, but also 
madequately documented "StatIstical data on health are often not 
systematIcally collected, desegregated and analyzed by age, sex 
and SOCIoeCOnOmtc status and by establIshed demographIc cntena 
used to serve the mterests and solve the problems of the sub
group Recent and relIable data on the mortalIty and morbIdIty of 
women and conditIOns and dIseases partIcularly affectIng women 
are not avaIlable 10 many countrIes" (UnIted NatIOns, 1995) 

The nutrItIonal status of mothers IS usually assessed by 
measures of maternal anthropometry, maternal mortalIty, mCI
dence of low bIrth weIght, and anemta Maternal mortalIty IS 
much hIgher 10 developmg countrIes 10 Afnca the lIfetIme chance 
of maternal death IS 1 20 compared WIth 1 6,000 10 North 
Amenca Of the four major causes of maternal mortalIty (hemor
rhage, mfectIon, obstructed labor, and eclampsia) three are 
preventable WIth appropnate nutrItIonal responses m the popula
tIon (Uruted NatIOns, 1992) Maternal anthropometrIc mdlcators 
are useful for" screerung women at nutrIttonal nsk, momtonng 
maternal nutritIon status, and predictIng unfavorable Infant 
outcomes related to pregnancy (low birth weight), pennatal, 
neonatal and Infant mortalIty, and poor mfant growth (Krasovec 
and Anderson, 1991) Very often, heIght IS a good mdIcator of 
socIOeconOmtC status and IS useful for IdentIfymg women at 
nutrItIonal nsk, whIle prepregnancy weIght IS closely assOCIated 
WIth bIrth weIght and mfant mortalIty (Kramer, 1987, Naeye, 
1979, KardJatI et al , 1988, Krasovec and Anderson, 1991) 

The 1992 Second Report on the World NutrItion SItuatton, 
by the AdmtnIstrattve Commtttee on CoordmatIOnI Subcommtttee 

on NutrItIon, presented results on stature, weIght, and thmness of 
women 10 developmg countrIes by regton (UnIted NatIons, 1992) 
The report mdicates that for the penod 1977 to 1990, the preva
lence of short stature and underweIght among women 10 ASIa and 
LatIn Amenca was substantIal, espeCIally compared WIth devel
oped regtons However, the overall proportIon of underweIght 
women (below 45 kg) was high 10 South ASia (60 percent), 
Southeast ASia (45 percent), and sub-Saharan Afnca (about 20 
percent) The report also relates these f1Od1Ogs to obstetrIC rIsk 
and the occurrence of low bIrth weIght and, therefore, maternal 
mortalIty Because defiCienCies 10 height and weight can be due 
to both stlmttng and th1Oness, the results of the body mass 10dex 
(BMI), WhICh controls for heIght," show substantIal prevalence 
of th10ness 10 Southeast ASia (around 40 percent), and a slgmfl
cant prevalence 10 Afnca of around 20 percent" Thus, under
weIght among women 10 Afnca IS mostly th1Oness, 10 lIne WIth the 
low prevalence of stuntIng In Central Amenca, the problem IS 
more one of stuntmg than thInness Most data on which thIS and 
other studies are based conSIst of small samples that do not allow 
analYSIS of socloeconomtc and demographIC dIfferentIals 10 the 
prevalence of female malnutrItIon 

The DemographIC and Health Surveys (DHS) program, 
funded by the U S Agency for Internattonal Development, has 
asSisted developmg countnes to Implement surveys on populatton 
and maternal and chIld health smce 1984 Dur10g the first phase 
of the program (DHS-I) from 1984 to 1989, surveys were 
Implemented 10 30 countrIes 10 sub-Saharan Afnca, ASIa, the 
Near East, North Afnca, and Lat10 Amenca and the Caribbean 
Although anthropometrIc measurements have always been 
mcluded 10 the DHS questIOnnmre, 10 the fIrst phase measure
ments were obtmned only for chIldren born 10 the fIve years 
preced10g the survey Dunng the second phase (DHS-II) from 
1988 to 1993, wIth the support of the UnIted NatIons Food and 
AgrIcultural OrganizatIon, the DHS program expanded anthro
pometric measurements to 10clude mothers of chIldren born 10 the 
five years preced10g the survey The exerCIse was carried out 10 
11 of the 22 surveys completed durmg the second phase and 
mcluded measurement of heIght, weight, and arm clfcumference 
At the begmnmg of the thtrd phase (DHS-ill) from 1992 to 1997, 
It was deCIded to mclude maternal anthropometry m all scheduled 
surveys GIven that DHS samples are natIonally representative 
for women WIth chIldren born In the five years before the survey, 
populatIOn-based estImates of maternal nutrItIonal status can be 
produced for the countrIes mcluded m thIs phase The mam 
fmdmgs of these measurements are mcluded m the DHS country 
reports 

The matn objective of thIS report IS to present comparative, 
maternal anthropometrIC data for DHS-II and DHS-ill countrIes 
that can be related to the nutrItIonal status of women 10 develop-
109 countrIes, as well as differentIals 10 levels of nutrItIOnal status 
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by selected demographIc, SOCloecononuc, and health-related 
charactenstlcs Only fmdmgs based on anthropometnc mdlcators 
denved from the measurement of women's height and weight are 
presented Section 2 m the report presents the survey data and 
discusses the methodology used m the surveys Section 3 
exanunes data quabty Section 4 descnbes the mam anthro
pometnc mdtcators height, weight, relative weight, BMI, and 
Rohrer mdex SectlOns 5 and 6 present the blodemographIc and 
socloecononuc differentials of maternal malnutntlon Section 7 
uses multtvanate analysIs to exanune chromc energy defiCIency 
and obeSIty SectIon 8 presents the summary and conclusIOns 
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2 Data and Methods 
21 SAMPLE OF WOMEN 

In most DHS surveys data are obtamed from a sample of 
households and all women age 15-49 present m the households 
(de facto populatIOn) However, m some countnes m the Near 
EastINorth Afnca regIon mfonnatIOn IS restncted to ever-marned 
women The health component of the women's questiOnnaire IS 
devoted to maternal and chdd health and mcludes anthropometrIc 
measurements of mothers and chIldren Health mfonnatIon IS 
collected for mothers and theIr cluldren born m the fIve years 
precedmg the survey In the second phase of the DHS program 
(DHS-II) the Umted NatIOns Food and AgrIcultural OrgamzatIon 
(FAO) proVIded funds to collect anthropometnc data on mothers 
and chddren m 10 surveys In the thIrd phase of the program 
(DHS-III) maternal anthropometnc measurements were mcluded 
as part of the standard queStIonnaire 

Self-weIghted samples are used most often m DHS 
surveys, however, oversamphng may be necessary m some areas 
to obtain rehable estImates In thIS report weIghted data are used 
m the analYSIS The number of respondents ranges from 4,500 to 
16,000, mcludmg 2,000 to 6,000 women WIth cluldren under fIve 
years of age 2 To aVOId the bIas of weight changes expenenced by 
women dunng pregnancy and after dehvery, the sample IS further 
restncted to nonpregnant women and women WIth chIldren three 
months of age and older Results are presented for the followmg 
18 countrIes 

Sub Saharan Africa 
Burkma Faso, 1992-93 
Ghana, 1993 
Kenya, 1993 
MalaWI, 1992 
Nannbla, 1992 
NIger, 1992 
Senegal, 1992-93 
Tanzama, 1991-92 
ZambIa, 1992 
ZImbabwe, 1994 

Near East/North AfrIca 
Egypt, 1992 
Morocco 1992 
Turkey, 1993 

Latm AmerIca/CarIbbean 
BolIVIa, 1993-94 
ColombIa, 1990 
Dommlcan RepublIc, 1991 
Guatemala, 1995 
Peru, 1991-92 

2 The reference penod IS 3 years for Bohvla, Ghana, and Zimbabwe 

22 EQUIPMENT AND TRAINING OF 
MEASURERS 

The selectIon of measurers was carned out dIfferently m 
dIfferent regiOns The typIcal approach m Francophone Afncan 
countnes was to tram all mtervlewers to take measurements of 
mothers and chIldren In Anglophone Afnca and m ASIa, two 
team members were usually deSIgnated as measurers In most 
LatIn Amencan and Canbbean countrIes, the superVIsor and fIeld 
edItor of each team were trained to take measurements, WIth the 
mtervlewers actIng as asSIstants 

Trainmg followed the guldehnes m the Umted NatIons 
manual, How to Wezgh and Measure Chzldren (Umted NatiOns, 
1986) The guldelmes and mstruments (scales and measunng 
boards) were adapted to measure both mothers and cluldren 
Traimng mcluded classroom mstructIon and fIeld practIce, and 
was conducted by a DHS speCIalIst or by local personnel WIth 
experuse m nutntIon A quahty-control test was admmIstered at 
the end of the trammg to ensure trainee profICIency In some 
countrIes, a second qualIty-control test was conducted halfway 
through the survey 

A dIgital scale was used to weIgh the mothers and 
chIldren, and measurers were taught to read weIghts to 100 grams 
HeIght was measured usmg an adjustable wooden measunng 
board and measurers were mstructed to read heIghts to the nearest 
01 centImeter For a lnmted number of countnes, the women's 
arm CIrcumference was measured usmg a metrIC band deSIgned 
for thIS purpose However, arm CIrcumference was not collected 
dunng DHS-III because of observed mconsistencles WIth 
malnutrItIon estImates based on heIght and weIght For thIS 
reason, arm CIrcumference mformatIon IS not mcluded III thIS 
report 

23 NUTRITIONAL STATUS INDICES AND 
INDICATORS OF MALNUTRITION 

The use and analYSIS of maternal anthropometnc data are 
lllmted because there IS no accepted IllternatIonal standard or 
reference populatIon for adult women The nutrItIonal status of 
children m DHS surveys IS compared WIth an mternatIonal 
reference populatIOn defmed by the US NatIonal Center for 
Health StatIstIcs (NCHS) and accepted by the Centers for DIsease 
Control (CDC) and the World Health OrgamzatIon (WHO) The 
reference populatIon IS based on the assumptiOn that well
nounshed young chIldren m all populatIons follow snmlar growth 
patterns (see Martorell and HabIcht, 1986, and Sommerfelt and 
Stewart, 1994) A reference populatIon serves as a pomt of 
companson, faCIlItatIng the exannnatIon of dIfferences III the 
anthropometrIc status of subgroups III a populatIon and of changes 
III nutntIonal starus over tIme 
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Efforts were made 10 the past to develop anthropometrIc 
standards for adult populanons The most commonly used 
standard of Ideal weIghts, known as the Fogarty standard, was 
developed by the MetropolItan LIfe Insurance Company and IS 
based on adult mortalIty over age 25 Another standard was 
developed US10g the NCHS/CDC/WHO reference populatIOn for 
chtldren (extrapolated to older ages) and the table of average body 
weIght accord1Og to sex, heIght, and age prepared by the AssocIa· 
tIon of LIfe Insurance DIrectors and the ActuarIal SOCIety of 
Amenca Unfortunately, these standards are affected by method· 
ologIcallumtatIons that preclude theIr use In comparatIve studIes 

More recently, DHS has developed a de facto anthro· 
pometnc standard for mothers In developIng countrIes The 
standard IS based on "elIte" women WIth chtldren under fIve years 
of age 10 12 DHS countrIes where maternal anthropometry was 
collected (Nestel and Rutste1O, 1997) The DHS data were 
collected between 1991 and 1993 10 Burkma Faso, the Dom1OIcan 
Repubbc, Egypt, Kenya, MalaWI, Morocco, Peru, Narmbla, NIger, 
Senegal, Tanzama, and ZambIa The elIte group of mothers was 
defined as hav10g the folloW1Og charactenstIcs attended at least 
secondary school, came from a household that owns eIther a car 
or motorbIke, and lIve 10 a home WhICh has both eleCtrICIty and a 
refngerator In MalaWI and Kenya, the motorbIke and refngerator 
1OformatIon was replaced by 1Oformanon about the presence of a 
flush toIlet 10 the household 

When the DHS de facto standard IS used, results can be 
presented two ways as the percentage of women WIth chromc 
energy defICIency, and as the percentage of women who are 
obese Women WIth chromc energy defICIency are those whose 
weIght·for·helght IS less than 80 percent of that of the standard 
group, whIle obese women are those whose weIght-for-helght IS 
more than 120 percent of that of the standard group 
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AlternatIvely, some 10dlces can be used that compare 
anthropometrIc measurements WIthout use of a reference popula· 
tIon The most common 10dlces based on body mass that use the 
welght-for-helght ratIo are the Quetelet Body Mass Index (BMI), 
determ10ed by dIVld10g the weIght 10 ktlograms by the square of 
the heIght 10 meters, and the Rohrer Index, determ10ed by 
dlVld10g the weIght 10 kIlograms by the cube of the heIght 10 
meters The BMI has been used to measure chromc energy 
defIcIency at values below 185 (James et al , 1988), overweIght 
at values between 240 and 29 9, and obeSity at values of 30 or 
more The Rohrer Index, whIch IS pnmarIly used for school-age 
chIldren, has cutoff POInts at 10 5 for malnutrItIon and 19 7 for 
obeSIty 

GlVen the comparatIve nature of thIs report, results are 
presented and analyzed US10g BMI estImates and 10 some cases 
BMI and heIght estImates or the DHS standard HeIght IS used to 
10dtcate the percentage of mothers who are stunted, that IS the 
percentage of mothers WIth heIght less than 145 centImeters For 
most DHS countrIes, BMI estImates of chromc energy defiCIency 
and obeSIty fall between the Rohrer and DHS standard estImates 
at the cutoff P010tS shown below (see also SectIon 4, Table 4 1) 
DIscrepanCIes are pnmardy due to the lack of c010cIdence 10 the 
cutoff P010tS for measur10g chromc energy defiCIency and obeSIty 
For thIS reason, and gIven that BMI estImates prOVIde mtddle 
values, thIS analYSIS IS based enttrely on BMI estImates 

Chromc energy 
defICIency ObeSIty 

BMI < 185 > 300 
Rohrer < 105 > 197 
DHS Standard <80% > 120% 



3 Data Quality 
Several Issues regardmg data qUalIty may affect the 

mterpretanon of anthropometnc fmdmgs It IS Important to know 
whether the women who were measured are representative of the 
larger populanon of women of reproducnve age, the extent to 
whIch all targeted women were measured, and whether the heIght 
and weIght measurements are accurate 

3 1 SAMPLE BIAS 

In DHS surveys, heIght and weIght measurements are 
obtamed for women of reproducttve age (15-49) who have had a 
bIrth m the fIve years precedmg the survey 3 These selectIon 
cntena produce a sample that IS bIased toward certam groups m 
the populatton The sample bIas, or selecttvlty, IS perhaps most 
nottceable regardmg age, WIth greater representatIon of women 
age 20-34, who have hIgher levels of femhty Table 3 1 shows the 
dIfference between the percentage of women measured and the 
percentage of women observed m the total sample, by SOCIO
demographIc charactenstIcs In BollVla, for example, the 
proportlOn of women age 20-24 who were measured IS 6 percent
age po1Ots greater than the proportlOn m that age group among all 
women 10 the sample The pattern of selecttvlty by age of the 
mother IS slmtlar for all DHS countrIes, and mcludes age group 
35-39 m countrIes WIth htgh levels of fertlhty (mostly 10 Afnca) 
In Egypt and Turkey, the bIas IS less marked for women 15-19 
because the sample only mcludes ever-marned women 

Rural women and women who have lower levels of 
educanon tend to have greater representatton 10 the overall 
sample, these are the same groups that have hIgher levels of 
femhty AddItIonally, women of panty 1 are measured more 
often than women of other parlnes, whIch IS expected smce only 
women who have had bIrths m the fIve years preced10g the survey 
are measured Women 10 umon (marned or hvmg together) are 
also overrepresented 10 the sample of women measured because 
most bIrthS occur 10 thts group Fmally, women whose last-born 
chtld IS hv10g tend to have greater representatton compared wIth 
those who report that theIr last-born chlld IS dead There are no 
vananons by country m the patterns descnbed above, and the 
selectlVlty of women IS mostly due to the effects of fertlhty on 
sample deSIgns The patterns descnbed before do not present 
Important vananons between countnes We can conclude then, 
that the selectiVity of women observed m the samples analyzed are 
due to the eXlstmg levels of fertilIty and to the samplIng strategy 
used m each country In sum, It IS Important to emphasize that the 
analYSIS focuses on the nutritional status of women With births m 
the fIve years before the survey, partlcularly theIr prepregnancy 
nutrltlonal status (I e , If they were to get pregnant at the moment 
of the survey) Any generallzatlon of the fmdmgs to all women 
m the samples should be given careful consideration 

3 Three years 10 BollVla Ghana and Zimbabwe In Egypt and Turkey 
only ever marned women were measured 

32 SAMPLE COVERAGE 

The women measured 10 the DHS surveys do not necessartly 
represent all women of reproductlve age, they account for, at 
most, two-thIrds of the women (Table 3 2) In countnes such as 
Burkma Faso and NIger that have hIgh levels of femhty, close to 
two-thIrds of ehglble women were measured, compared WIth 
about one-thIrd m LatIn Amencan countrIes 

One reason to permanently 10clude the anthropometnc 
measurement of women m the DHS questtonnrure IS the success 
achteved 10 obtrun1Og the measurements WIth the exceptlOn of 
the Lattn Amencan countnes, the propomon of ehglble women 
measured IS 95 percent or more The hIghest proportlOn of 
ehglble women not measured was m BollVla (13 percent), and the 
lowest was m Morocco (1 percent) (Table 3 2) 

Nonmeasurement of women usually occurs eIther because 
the women were not present at the ttme the measurements were 
taken, or because they refused to be measured (Table 33) In 
BollVla, almost half of the women who were not measured (49 
percent) were not present, 39 percent refused to be measured, and 
12 percent were not measured for other reasons The level of 
nonmeasurement, although nnportant 10 some cases, generally has 
httle effect on the overall f10dmgs and concluslOns of thIS report 

One way to assess the potentlallmpact of women not be10g 
measured IS to observe the levels of nonmeasurement by SOCIO
demographIC charactensttcs (Table 3 2) In BollVla, whIch has the 
htghest percentage of nonmeasurement, there are no substantlal 
dIfferences by age of the woman, place of reSIdence, or panty, 
although older women and urban women have somewhat hIgher 
levels of nonmeasurement Women With hIgher educatlOn, as 
expected, show a hIgher proportIon of nonmeasurement Also, 
women whose last chtld was dead at the nme of the survey, have 
a hIgher percentage of nonmeasurement, m part because theIr 
chtld was not measured These dlfferenttals appear to be Impor
tant for some countnes, espeCially 10 Lat10 Amenca, and could 
affect the nutrltlOnal status dIfferenttals of women 10 the sample 

33 ACCURACY OF THE MEASUREMENTS 

It IS pOSSible that a systematlc bIaS m readmg or recordmg 
the height and weight measurements could occur While It IS 
difficult to assess the accuracy of the recorded measurements, 
height and weight data can be exruruned to determ10e the extent 
of digit preference (1 e , heap1Og) on the commonly preferred 
deCImals 0 and 5 Accord1Og to Tables 3 4 and 3 5, heap10g IS not 
a problem 10 most of the DHS surveys analyzed If no heap10g 
occurs, about 20 percent of measurements should end 10 0 or 5 
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Table 3 1 Difference between the l2ercentage of women measured and the l2ercentage observed In the total sam121e 

Proportion of women measured above or below the percentage observed In the total sample of women by soclodemographlc charactenstIcs DemographIc and Health Surveys 1990 1995 

Sub Saharan Afnca Near East/North Afnca Latin Amenca/Canbbean 

Burlana Tan- Zlm- Co- Dom Guate-
CharactenstIc Paso Ghana Kenya MalawI Narrubla Niger Senegal zama Zambia babwe Egypt Morocco Turkey BolIVia lombla RepublIc mala Peru 

Mother's age 
15-19 136 103 -158 120 -148 110 -145 -141 146 -144 02 201 04 -127 -11 7 -146 -146 -165 
2024 49 48 57 55 46 51 29 56 66 108 53 18 131 64 88 76 67 32 
25-29 66 73 88 55 63 74 64 77 65 69 96 64 120 101 123 135 90 102 
3034 43 62 51 42 57 38 59 42 39 52 42 109 12 45 46 58 66 73 
35-39 23 00 15 12 20 03 32 21 15 01 -22 68 -70 22 -12 -16 13 33 
4044 -10 28 -19 12 02 18 06 -09 07 28 -70 1 1 -100 38 -54 -53 -29 19 
4549 35 -53 -34 31 36 39 34 44 32 58 -96 -33 -96 66 -73 -55 60 55 

Residence 
Urban 46 91 35 -26 26 17 -75 25 43 -55 57 -105 17 -90 -69 66 83 125 
Rural 46 91 35 26 26 17 75 25 43 55 57 105 17 90 69 66 83 125 

Educahon 
No education 46 51 06 41 25 15 81 07 09 15 03 152 -01 21 09 20 82 34 
PrImary 14 06 07 -31 07 04 -39 10 22 27 -18 -54 07 104 47 04 14 96 
Secondary 31 37 -12 -10 28 -1 1 -39 -18 -31 -42 15 -92 13 -89 -3 3 -24 -84 54 
Higher 02 08 -01 00 03 00 03 01 00 00 01 07 04 -35 -22 -01 -12 76 

Panty 
1 14 09 21 1 1 21 01 06 12 1 1 44 45 1 1 124 29 82 73 27 38 
23 13 27 17 -01 12 07 02 19 15 32 17 24 39 05 -26 19 03 10 
45 02 00 -00 00 05 09 10 04 -03 36 -23 -03 -56 17 -3 9 38 24 -19 
6+ 29 -37 -37 10 04 -17 17 -27 24 -40 -39 -32 28 -07 -17 55 00 09 

MantaI status 
Nevermamed 127 171 -202 132 133 -96 208 -162 176 -214 00 -391 00 -252 -238 278 254 -334 
Mamed 132 177 196 125 87 105 214 162 175 246 54 414 27 168 68 62 154 172 
LIVIng together 00 34 08 08 43 00 01 05 06 00 00 00 00 112 174 190 112 162 
Widowed 03 1 1 05 01 01 04 02 -04 01 -20 41 -14 -1 7 14 -06 08 -07 05 
Divorced 02 24 01 00 00 05 05 01 08 12 13 10 -09 -05 -0 1 07 02 02 
Not IIvmg together 00 03 03 00 02 00 00 00 04 00 00 00 02 -08 03 40 02 08 

SUl'Vlval status 
LIVIng 29 91 19 26 1 1 10 37 29 01 13 105 14 106 65 23 33 30 09 
Dead -29 91 19 26 -1 1 10 37 -29 01 13 105 -14 106 64 -23 33 30 -09 



Table 3 2 Percentage of women With children born In the 5 l:ears before the surveI who were not measured 

Percentage of women with children born In the 5 years before the survey who were not measured by soclOdemographlc characteristIcs Demographic and Health Surveys 1990 1995 

Sub Saharan Africa Near EastINorth AfrIca Latm Amerlca/Canbbean 

BurkIna Tan Zlm- Co Dom Guate 
CharactenstIc Faso Ghanal Kenya MalawI NamIbIa NIger Senegal zama ZambIa babwel Egypt Morocco Turkey BolivIaI lombia RepublIc mala Peru 

Women mtervIewed 6354 4562 7540 4849 5421 6503 6310 9238 7060 6128 9062 9256 6519 8603 11140 7 320 12403 15 882 
Not to be measured 348 566 478 41 1 510 354 440 425 436 648 435 634 576 644 662 644 542 631 
To be measured (%) 652 434 522 589 490 646 560 575 564 352 565 366 424 356 338 356 458 369 
Not measured (%) 20 28 56 27 29 23 16 20 16 24 46 I 1 40 127 58 96 48 81 

Percentage not measured according to 
Mother's age 

1519 15 34 61 17 31 16 14 34 17 14 42 19 39 119 52 110 45 76 
2024 18 31 43 37 34 25 04 20 14 22 33 1 1 47 116 67 III 45 72 
25-29 15 18 57 26 17 18 18 23 17 23 49 07 41 121 60 77 49 70 
3034 22 29 51 31 26 25 17 16 15 29 52 1 1 28 137 51 121 47 78 
3539 17 32 59 06 24 16 21 16 09 34 45 08 42 138 44 56 55 103 
40-44 39 23 86 38 33 34 13 14 31 31 55 13 67 141 57 100 42 90 
45-49 42 25 108 35 62 51 1 1 18 23 00 62 08 00 196 78 00 32 213 

ResIdence 
Urban 29 26 117 30 39 29 20 24 18 31 65 13 45 137 73 108 56 100 
Rural 18 27 45 25 22 21 12 19 15 22 33 08 34 116 25 77 42 47 

Education 
No educatIon 19 36 66 24 22 22 13 16 25 33 41 07 38 137 56 94 53 79 
Pnmary 21 20 54 3 1 32 23 17 21 16 21 38 10 35 131 40 84 34 66 
Secondary 31 20 51 33 26 25 16 27 09 21 62 28 52 104 60 106 67 77 
Higher 83 67 111 * 23 * 182 105 * 121 72 39 118 219 132 127 1I5 132 

Panty 
1 20 30 68 20 35 21 16 24 22 16 57 14 65 147 76 130 51 100 
23 19 24 48 38 25 20 12 27 1 1 30 45 14 24 109 51 84 52 78 
4-5 18 29 45 21 28 22 15 17 21 29 41 05 46 127 47 80 41 70 
6+ 22 27 64 27 27 25 15 1 1 15 20 46 07 32 136 37 80 42 78 

Mantal status 
Never marned 00 21 79 14 28 51 13 14 23 34 00 00 00 96 50 48 55 119 
Marned 20 25 52 24 28 23 14 20 16 23 46 09 41 125 72 88 48 82 
LIVing together 00 24 13 61 26 00 00 24 10 00 00 00 00 122 41 92 43 69 
Widowed 36 167 70 41 24 30 65 23 23 30 86 38 00 200 33 00 41 100 
Divorced 00 16 III 47 56 30 21 21 08 35 86 12 III 100 00 231 125 333 
Not lIvmg together 00 78 78 47 32 30 00 00 29 00 00 00 00 214 84 120 54 III 

SUrvIVal staWs 
LIVing 18 18 50 25 25 21 09 14 1 1 22 46 07 38 1I2 56 94 43 75 
Dead 23 142 101 36 61 27 48 57 37 45 58 37 75 287 102 135 88 150 

i For the 3 years before the survey 
* Less than 25 cases 
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Heapmg of height measurements (Table 34) appears m many Table 3 4 Heapmg of height readmgs 
countnes BollVla(147),Guatemala(145),BurkmaPaso(162), 
NarrubIa (1 74), Zambia (1 64), Zimbabwe (1 73), Morocco Heapmg of height readmgs Percentage of recorded heights endmg 
(201), and Turkey (1 81), With about equal preference for the With 0 and 5 RatIo of the proportIOn of recorded heights endmg 

With 0 and 5 to the expected proportIOn, Demographic and Health 
digits 0 and 5 The weight readmgs show lIttle or no heapmg, Surveys, 1990 1995 
With a welght-heapmg ratio always around 1 (Table 3 5) Zambia 
and Morocco are exceptIons, With ratIos of 1 23 and 1 28, Percentage of height Number 

respectIvely, due to heapmg on 0 readmgs endmg With of 
Reglonand Heapmg women 
country 0 5 ratio measured 

Heapmg of height measurements on the dIgIts 0 and 5 may 
mdIcate systematIc undenneasurement because the deSIgn of the Sub-Saharan Afnca 

BurkmaFaso 176 149 162 4,318 
measunng board IS such that numbers on the scale above the Kenya 123 115 1 19 4,044 
mother's heIght cannot be seen (The top part of the measurmg Ghana 149 113 131 1,980 

board covers the numbers) Regardmg weIght measurements, MalaWi 107 131 119 2854 
NamIbia 210 139 174 2656 

there IS no reason to assume a dIrectIon m the bias caused by digit Niger 122 135 129 4,197 
preference because numbers can be seen both above and below Senegal 116 120 1 18 3534 

the actual weight on the scales Heapmg of height and weight Zambia 185 143 164 3,891 

measurements on the digits 0 and 5 did not present a problem m 
ZImbabwe 202 143 173 2,155 

the surveys analyzed Near EastJNorth AfrIca 
Egypt 141 122 1 31 5,676 
Morocco 240 162 201 3,387 
Turkey 212 150 1 81 2,763 

Table 3 3 Percent dlstnbutlOn of women not measured by reason LatlD AmerIca/Caribbean 
BolIVIa 162 132 147 3,059 

Percent dlstnbutlOn of women not measured by reason, Demographic 
Colombia 101 105 103 4071 
DOmIntcan Repubhc 115 107 III 2,609 

and Health Surveys 1990 1995 Guatemala 143 148 145 5,679 
Peru 117 105 111 5,868 

Reason for no measurement 
Percentage 

not Not 
Country measured present Refused Other Table 3 5 Heapmg of weight readmgs 

BurkIna Faso 20 67 23 10 
Heapmg of weight readmgs Percentage of recorded weights endmg 
With 0 and 5 Ratio of the proportion of recorded weights endmg 

Ghana 28 54 42 4 With 0 and 5 to the expected proportion, Demographic and Health 
Kenya 56 49 33 18 Surveys 1990 1995 
MalaWI 27 38 23 39 
NamIbia 29 52 12 36 Percentage of height Number 
Niger 23 29 18 53 readmgs endmg With of 

Senegal 16 47 7 16 Reglonand Heapmg women 

Tanzarua 20 3 10 87 country 0 5 ratio measured 

ZambIa 16 39 26 35 Sub Saharan Africa 
Zimbabwe 24 50 28 22 BurkIna Faso 85 101 093 3,571 
Egypt 46 68 28 4 Kenya 100 103 101 3,445 
Morocco 1 1 7 37 56 Ghana 107 100 103 1,716 
Turkey 40 11 60 29 MalaWi 83 98 090 2,259 

NamIbIa 99 100 099 2,253 
Bohvla 127 49 39 2 NIger 96 103 099 3,272 
Colombia 58 75 7 8 Senegal 100 109 105 2,859 
DOmIntcan Republic 96 67 10 24 ZambIa 144 102 123 3,157 
Guatemala 47 33 50 18 ZImbabwe 105 102 103 1845 
Peru 81 29 71 Near EastJNorth Afnca 

Egypt 95 121 108 4,864 
Morocco 148 109 128 2,803 
Turkey 105 110 108 2,402 

LatlD Amenca/Canbbean 
BolIVIa 119 90 105 2584 
Colombia 103 98 101 3362 
DOmIntcan Republic 92 99 095 2,234 
Guatemala 128 97 113 4698 
Peru 105 99 102 5,103 
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4 Findings 

4 1 OVERALL LEVELS OF NUTRITION 

The anthropometnc measurements heIght and weIght are 
used to estImate maternal nutrItIonal status m DHS countrIes A 
woman's nutrItIonal status before pregnancy IS an Important 
determmant of the characterIstIcs of the pregnancy for both 
mother and chdd and contrIbutes to morbIdIty and mortahty that 
may follow a bIrth Maternal heIght IS commonly assocIated wIth 
bIrth weIght, chdd SurvIVal, maternal mortahty, pregnancy and 
bIrth comphcatIons, and length of breastfeedmg (Krasovec and 
Anderson, 1991) Women whose heIght IS less than 145 cm are 
frequently found m hIgh-rIsk categorIes for these varIables Table 
4 1 presents the average heIght and body mass mdex (BMI) for 
women, and the percentage who are below or above the cutoff 
pomts for the anthropometrIc mdlcators of maternal nutrItIonal 
status On average, sub-Saharan women are the tallest, WIth 
Senegal and Burkma Faso at the upper end of the dIstrIbutIon 
(1623 cm and 1616 cm, respectIvely), LatIn AmerIcan women 
are the shortest, WIth Guatemala and Peru at the lower end of the 
dIstrIbutIon (148 2 cm and 1503 cm, respectIvely) The largest 
propomons of women WIth heIght below 145 cm are m Guatemala 
(31 percent) and Peru (16 percent) 

A woman's prepregnancy weIght determmes the character
IStICS of her pregnancy (weIght gam, premature bIrth, etc) and the 
bIrth weIght of her chdd GIven the relabonshlp between heIght 
and weIght, use of the BMI IS preferred over other mdlcators 4 

Sub-Saharan women have the lowest BMI averages (1 e , tall and 
thm), compared WIth women m other regIons The lowest BMI 
average (20 7) IS for women m NIger, whde the hIghest (26 9) IS 
for women m Egypt ThIs clasSIfIes the women m the two 
countrIes as havmg the hIghest proportIOns of malnutrItIon and 
obeSIty, respectIvely 

In Table 4 I, women are clasSIfIed accordmg to three BMI 
categorIes < 185 for chromc energy defICIency, 25-29 for 
overweIght, and 30+ for obeSIty Women m sub-Saharan AfrIca 
are the most affected by chromc energy defICIency 10 percent or 
more have a BMI below 185 (except for ZImbabwe), whIle m 
Latm AmerIca and Near East/North AfrIca the percentage IS well 
below 10 percent In NIger, for example, one-fIfth of the women 
measured have chromc energy defICIency and, If they were to get 

4 The preference of BMI over weight-for heIght IS based on the 
assumption that BMI IS tndependent of height Although BMI IS 
correlated WIth height the values tend to be low (below 0 10) At the 
same tIme, welght-for-helght IS expressed as a percentage of average or 
Ideal body weIght, whIle BMI IS not 

pregnant ImmedIately, would be conSIdered at hIgh rIsk for 
unfavorable maternal outcome At the other end of the dtstnbu
tIon are overweIght and obese women ThIS seems to be a general 
problem m the Near East and North AfrIca and, to a lesser extent, 
10 LatIn AmerIca, WIth more than a thtrd of the women over
weIght ObeSIty IS most prevalent 10 Egypt and Turkey, WIth 18 
percent or more of the women measured havmg a BMI of 30 or 
more In LatIn AmerIca, obeSIty IS less prevalent but above the 
levels observed m sub-Saharan countrIes ObeSIty IS a rIsk factor 
for unfavorable pregnancy outcomes such as perInatal mortahty, 
hIgh bIrth weIght, and mfant mortalIty (Krasovec and Anderson, 
1991) ObeSIty IS also related to other degeneratIve dIseases such 
as hIgh blood pressure, heart attacks, and dIabetes 

Another way of assessmg maternal nutrItIOnal status IS by 
companng the observed welght-for-helght mdex WIth the welght
for-height mdex of a standard reference populatIon Table 4 1 
shows the percentage of women below and above the cutoff 
pomts for welght-for-helght « 80 and 120+), mdIcatIng the 
propomon whose welght-for-helght IS representatIve of the DHS 
standard dIstrlbubon In BollVla, for example, 5 percent of the 
women have a welght-for-helght that IS less than 80 percent of the 
welght-for-helght observed 10 the standard DHS dIstributIon At 
the other end of the distributIOn, 9 percent of the woman have a 
welght-for-helght that IS 120 percent or more of the welght-for
height of the standard distrIbutIOn Usmg these cutoff pomts as 
mdlcators of chromc energy defICiency and obeSity, It IS eVIdent 
that the welght-for-helght mformatIOn 10 Table 4 1 confmns the 
eXIstence of high levels of chromc energy defICiency m sub
Saharan countries, hIgh levels of overweIght and obeSity 10 the 
Near East and North AfrIca, and mtermedIate values for chromc 
energy defiCiency and obeSity m LatIn AmerIca Note, however, 
that the estImates for chromc energy defICIency based on the D HS 
standard are conSiderably higher than those based on the BMI At 
the same tIme, obeSIty estImates are slmdar for both methods 

42 PATTERNS OF NUTRITION 

Height 

Figure 4 1 shows the patterns of stuntmg among women m 
the three regIOns WhIle these patterns represent a contmuum, 
countnes can be clasSified mto two broad patterns Afncan and 
Near Eastern countnes have a pattern of tall women and low 
proportIons of stunted women LatIn Amencan countries, 
espeCially Guatemala, Peru, and Bohvla, have a pattern of short 
women and hIgh propomons of stunted women (except for the 
DOIDlmcan Repubhc) 
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Table 4 1 IndIcators of maternal nutnbonal status among women WIth chtldren under 5 l:ears 

Mean heIght and BMI among nonpregnant women WIth chIldren under 5 years and percentage below and above the cutoff POInts for the anthropometnc IndIcators 
ofnutnbon DemographIc and Heitltli Surveys 19901995 

BMI(kglm2) 

WeIght for 
HeIght (cms) Rohrer helght l Number 

Regtonand of 
country Mean < 145 <105 197+ Mean < 160 16184 <185 25 29 30+ <80 120+ women 

Sub Saharan Africa 
BurkInaFaso 16155 03 39 07 2100 10 136 147 58 10 238 14 3031 
Ghana 15850 12 24 28 2173 08 114 122 93 35 210 44 1598 
Kenya 15914 09 21 20 2199 06 93 99 118 25 170 34 3,059 
MalaWI 15608 29 1 1 09 2152 05 92 97 80 1 1 195 1 5 2108 
NrumbJa 16055 13 35 53 2259 14 125 139 138 76 184 83 2093 
Niger 16031 05 59 08 2074 22 174 196 66 14 275 21 2973 
Senegal 16228 02 52 1 8 2186 15 136 15 1 122 38 200 53 2683 
Tanzama 15586 36 13 16 2170 06 92 98 94 20 194 35 4115 
ZambIa 15805 12 22 20 2178 07 107 114 116 25 18 1 36 2974 
ZImbabwe 15929 08 08 43 2309 01 51 52 17 I 59 91 85 1788 

Near EastINorth Africa 
~t 15704 122 04 21 1 2688 02 14 16 339 239 35 285 4518 

orocco 15702 120 06 90 2411 02 36 38 223 109 100 124 2683 
Turkey 15531 243 03 168 2581 00 26 26 315 184 41 238 2275 

LatlD America/Caribbean 
Bohvta 15103 128 03 84 2425 02 23 25 253 80 48 89 2211 
ColombIa 15451 59 05 90 2446 01 38 39 31 1 92 67 121 3131 
Domtmcan Repubhc 15638 20 18 64 2324 08 82 90 189 74 149 88 2022 
Guatemala 14821 312 05 105 2418 03 35 38 265 82 91 100 4536 
Peru 15034 164 01 111 2476 01 12 1 3 306 92 36 98 2713 

i ProportIon of women With a weIght for heIght that IS < 80 or 120 + percent of the weight for heIght of the DHS standard dlstnbutlon 

Figure 41 Stuntmg among women age 15-49 With chddren under 5 years, Demographic and Health Surveys, 1990-1995 

Percentage of women with height below 145 cm 

30 

20 

10 

BMI 

Figure 4 2 shows three mam patterns for estImates of 
chromc energy defiCiency (BMI < 18 5) and obeSity (BMI 30+) 
The Afncan pattern (except for Ghana) has a hIgh level of 
chromc energy defiCiency but a low level of obeSity The Near 
EastJNorth Afncan pattern has a low level of chromc energy 
defiCiency but a high percentage of obeSity LatIn Amencan 
countnes show a third pattern charactenzed by a relatIvely low 
level of chromc energy defiCiency (except for the Dormmcan 
RepublIc) and a moderate level of obeSity 

10 

Welght-for-Helght 

The same three patterns can be seen m Figure 4 3, which 
presents estImates of chromc energy defiCiency and obeSity 
based on welght-for-helght mformabon Sub-Saharan countnes 
have hIgh levels of chromc energy defiCiency and low levels of 
obeSity (except for Narmbla), Near East and North African 
countnes have high levels of obeSity but low levels of chromc 
energy deficiency, and LatIn Amencan countnes show 
mtermedIate levels of chromc energy defiCiency and obeSity 



43 DISTRIBUTIONS OF THE MEASURES OF 
NUTRITIONAL STATUS 

GraphIng the dtstnbutlOns of the three measures of nutrI
ttonal status (heIght, BMI, and welght-for-helght), as shown In 
FIgures 4 4 to 4 6, provIdes another pIcture of maternal nutrI
ttonal status In the countrIes surveyed In FIgure 4 4, which 
shows the dlstnbutton of women accordIng to heIght, the patterns 
seen In FIgure 4 1 can agam be Identtfled the sub-Saharan 
pattern (except for MalaWI) of tall women IS reflected In the curve 
shIfted to the nght, the Near EastINorth Afncan pattern With a 
more balanced normal dlstrIbutton, and the LatIn Amencan 
pattern whIch has two components--one seen In Bohvla, 
Guatemala, and Peru WIth a curve shIfted to the left reflecttng 
hIgh levels of stunttng, and one seen In the DOlrumcan Repubbc 

and ColombIa that IS closer to the Near East/North AfrIcan 
pattern 

These patterns are also observed 10 the dlstrIbuttons of BMI 
and welght-for-helght presented In Figures 4 5 and 4 6, respec
ttvely The low level of chromc energy defiCiency (BMI < 185) 
IS marked among the Lattn Amencan countrIes, together WIth 
high proportlOns of stunted women (BollVla, Guatemala, and 
Peru) RegardIng the pattern for obeSity, Near EastINorth 
Afncan countrIes can be Identtfled With the hIghest percentages 
at the end ofthe dlstrlbutlOns, sub-Saharan Afncan countrIes WIth 
the lowest, and Lattn Amencan countrIes In the mtddle of these 
two patterns Tables 4 2, 4 3, and 4 4 show the percent dlstrlbu
ttons for each of the three Indicators of nutrlttonal status In the 
countrIes surveyed 

Figure 42 Chromc energy defiCiency and obeSity among women age 15-49, DemographIc and Health Surveys 1990-1995 

II!Ii!IBMI < 18 5 CJBMI30+ I 

Figure 43 Welght-for-helght among women age 15-49, Demographic and Health Surveys 1990-1995 
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FIgure 4 4 DIstnbutIon of women age 15-49 accordtng to heIght scores, DemographIc and Health Surveys 1990-1995 
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FIgure 45 DIstrIbutIon of women age 15-49 accordIng to BMI scores, DemographIc and Health Surveys 1990-1995 
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FIgure 4 6 DlstnbutIon of women age 15-49 accordmg to welght-for-helght, DemographIc and Health Surveys 1990-1995 
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Table 4 2 DlstnbutlOn of women With chlldren under 5 :tears b:t height 

Percent dlstnbutlon of nonpregnant women age 15 49 With cluldren born m the 5 year penod precedmg the survey by height Demographic and 
Health Surveys 1990 1995 

Height (cm) 
Region and 
country <:140 1425 145 1475 150 1525 155 1575 160 1625 165 1675 170 >170 Total 

Sub Saharan Africa 
Burkina Faso 00 00 02 05 14 35 79 98 155 182 162 112 75 83 1000 
Ghana 02 02 08 1 8 35 78 122 166 186 158 102 57 38 30 1000 
Kenya 02 02 06 14 41 80 106 143 167 149 121 80 45 43 1000 
MalawI 02 05 22 34 75 125 168 180 141 123 72 32 12 1 1 1000 
Namlbla 03 02 08 09 29 46 95 116 140 171 155 94 55 77 1000 
Niger 02 02 01 1 1 24 64 91 126 160 17 1 13 1 102 54 63 1000 
Senegal 01 00 00 04 09 31 62 94 137 184 163 134 80 101 1000 
Tanzania 02 12 21 52 78 143 156 145 122 116 76 44 17 14 1000 
Zambia 01 03 08 27 48 95 129 143 165 158 103 64 30 26 1000 
Zimbabwe 02 03 03 09 38 68 114 133 165 177 130 72 47 38 1000 

Near EastJNorth Africa 
Egypt 01 03 08 30 63 108 152 161 181 148 77 41 14 14 1000 
Morocco 02 03 07 27 54 118 160 177 156 139 86 41 15 15 1000 
Turkey 04 05 1 5 45 89 15 1 184 160 146 98 64 25 09 05 1000 

Latm Amenca/Carlbbean 
BollVla 21 34 72 133 188 196 138 95 57 37 16 06 01 06 1000 
Colombia 08 12 38 59 101 156 161 154 133 92 46 22 1 1 07 1000 
DOImmcan Repubhc 05 04 1 1 41 63 141 155 15 1 156 131 74 34 19 15 1000 
Guatemala 89 96 129 161 156 143 91 61 31 23 13 04 03 02 1000 
Peru 26 49 89 150 172 183 134 93 57 26 12 06 02 02 1000 

Table 4 3 DlstnbuttOn of women with children under 5 ~ears b~ BMI 

Percent dlstnbutlOn of nonpregnant women with chIldren born m the 5-year penod precedmg the survey by BMI Demographic 
and Health Surveys. 1990-1995 

BMI 
RegIOn and 
country < 16 17 185 20 25 30 35 >35 Total 

Sub-Saharan Afnca 
BurkIna Faso 10 23 113 237 549 58 06 04 1000 
Ghana 08 18 96 207 542 93 27 08 1000 
Kenya 06 15 78 172 586 118 20 05 1000 
MalaWI 05 16 76 213 600 80 09 02 1000 
Naffilbla 14 23 103 149 498 138 55 18 1000 
Niger 22 35 139 260 465 66 1 1 03 1000 
Senegal 15 23 113 189 500 122 32 06 1000 
Tanzania 06 15 77 194 594 94 15 05 1000 
Zambia 07 19 88 200 545 116 20 05 1000 
Zimbabwe 01 06 45 133 585 171 43 16 1000 

Near EastINorth Afnca 
Egypt 02 01 13 39 367 339 153 86 1000 
Morocco 02 06 3 1 11 1 529 223 86 23 1000 
Turkey 00 03 22 58 415 315 134 50 1000 

Latm Amerlca/Canbbean 
BolIVia 02 03 20 54 590 253 64 16 1000 
ColombIa 01 05 33 80 479 31 1 76 16 1000 
DOffilDlcan RepublIc 0 8 19 63 150 497 189 54 20 1000 
Guatemala 03 05 30 78 537 265 64 1 8 1000 
Peru 01 02 1 1 48 542 306 73 19 1000 
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Table 4 4 DIstnbutlon of women with chIldren under 5 ~ears b~ welght-
for height 

Percent dlstnbutlOn of nonpregnant women with children born In the 5 
year penod precedmg the survey. by weight for-height In percent 
Demographic and Health Surveys. 199()"1995 

Welght-for-helght (percent) 
Region and 
country <80 80 1199 120 1455 1456+ Total 

Sub·Sabaran AfrIca 
BurkmaFaso 238 748 12 02 1000 
Ghana 210 746 38 06 1000 
Kenya 170 796 30 04 1000 
MalaWI 195 791 14 01 1000 
Naffilbla 184 722 75 18 1000 
Niger 275 704 18 03 1000 
Senegal 200 738 46 07 1000 
Tanzama 194 773 3 1 02 1000 
Zambia 181 783 33 04 1000 
Zimbabwe 90 825 70 15 1000 

Near East/North Africa 
Egypt 35 680 209 76 1000 
Morocco 100 775 106 1 8 1000 
Turkey 41 721 200 38 1000 

Latm Amenca/Carlbbean 
HollVla 48 864 75 14 1000 
Colombia 67 812 109 12 1000 
DOffilD1can Repubhc 149 763 73 15 1000 
Guatemala 91 809 85 15 1000 
Peru 36 866 88 10 1000 
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5 Biodemographic Differentials 
ThIS sectIon exammes the blodemographlc dIfferentIals 

of maternal nutrItIOnal status BlOdemograpbtc varIables are 
grouped mto two sets fertIlIty IndIcators and chIld health 
mdlcators As noted earher, thIS analYSIS IS based entrrely on 
estImates of chromc energy defICIency and obesIty obtamed from 
the BMI mdlcator, assummg that Rohrer and DHS standard 
estImates are below and above the BMI values, respectIvely 

5 1 FERTILITY·RELATED VARIABLES 

ParIty, pace of chIldbeanng (bIrth mtervals), length of 
the postpartum perIod, and duratIon of lactatIon all affect maternal 
nutrItIonal status The frrst two dtfferentIals-parlty and pace of 
chtldbearmg-are mcluded to assess maternal depletIon (whIch 
occurs 10 countrIes WIth hIgh fertIhty levels) DuratIOn of the 
postpartum perIod and mother's breastfeedmg status (for the most 
recent bIrth) also affect maternal nutrItIonal status 

Mother's Age 

Analyzmg the magmtude of chromc energy defICIency 
among women at dIfferent ages reveals how nutrItIonal status 
varIes dUrIng the reproductIve years (see Table 5 1) Generally, 
BMI mcreases WIth age, mamly due to weIght gam throughout the 
reproductIve years FIgure 5 1 shows the percentage of mothers 
WIth BMI < 185 (chromc energy defiCIency) by age for the three 
regIons analyzed Although the pattern by country and regIon IS 
mtXed, chromc energy defICIency occurs more commonly among 
younger mothers (age 15-24) than older mothers In most of the 
sub-Saharan countrIes exammed (except Kenya, Tanzarua, and 
ZImbabwe), a greater proportIon of mothers age 15-24 exhIbIt 
chromc energy defICIency than older mothers The percentages are 
partIcularly hIgh 10 NamIbIa, NIger, and Senegal At the other 
end of the age dIstrIbutIon, that IS, women age 40-49, there are 
hIgh percentages of mothers WIth chromc energy defICIency In 
Ghana, NamIbIa, and ZambIa 

ObeSIty (BMI 30+), as noted earher, IS common 10 the 
Near EastINorth AfrIcan countrIes and tends to mcrease WIth age 
of the mother (FIgure 5 2) Thus, by age 30, one-tenth of the 
mothers m Egypt and Turkey are obese, compared WIth 3 percent 
or less 10 the other DHS countrIes Among mothers age 35 and 
over In Egypt and Turkey, more than one-thIrd are obese, com
pared WIth 15 percent or less 10 the other DHS countrIes 

ParIty 

The relatIonshIp between panty (number of chtldren ever 
born) and maternal nutrItIonal status IS presented 10 Table 5 2 
There IS a pOSItIve asSOCIatIon between mother's panty and mean 
BMI, that IS, as panty mcreases, so does the average BMI Some 
chromc energy defiCIency can be seen at hIgher pantIes but, for 

most countrIes, the hIghest mean BMls and the lowest levels of 
chromc energy defICIency are found at the hIghest pantIes In 
Burkma Faso, Ghana, NIger, ZambIa, Morocco, BollVla, Colom
bIa, the Dommlcan RepublIc, and Peru, chromc energy defICIency 
by mother's parIty shows a U-shaped dIstrIbutIon, WIth hIgh 
values at panty 1 and 6+ and low values at panty 4-5 ThIS pattern 
may be an mdIcatIon oflong-term maternal depletIon (see FIgure 
5 3) In sub-Saharan AfrIca, chromc energy defiCIency vanes by 
parIty from 5 to 15 percent, WIth the exceptIon of NIger and 
Senegal where chromc energy defICIency IS prevalent among low 
parIty mothers (20 to 25 percent) The lowest prevalence of 
chromc energy defICIency (less than 5 percent) IS observed In 
Turkey and Peru among women who are panty 2 or above 

Part of the mcrease m the BMI observed by parIty can be 
assocIated WIth obeSIty The percentage of women WIth BMI 30+ 
(see FIgure 5 4) Increases up to panty 4-5, but m some countrIes 
declInes among mothers who are panty 6+ (for example, m LatIn 
AmerIcan countrIes, and m NamIbIa, Egypt, and Morocco) The 
greatest weIght gaIns (and assocIated mcreased BMI) are ob
served after panty 1 and are sustaIned through panty 5, espeCIally 
10 Turkey where the percentage of obese mothers mcreases from 
9 percent at panty 1, to 27 percent or more at panty 4 and above 

Last Birth Interval 

The length of the mterval precedmg each chIld's bIrth IS 
derIved from the bIrth hIstory prOVIded by the mother Three 
categorIes are defmed regardIng brrth mtervals frrst brrths, 
mtervals of less than 24 months, and mtervals of 24 months or 
more (see Table 5 3) 

Almost all the countrIes show a conSIstent pattern IInkmg 
malnutritIon (chromc energy defICIency and obeSIty) WIth length 
of bIrth mterval hIgh percentages of chromc energy defICIency 
are assocIated WIth short bIrth mtervals whIle hIgh percentages of 
obeSIty are assocIated WIth long bIrth mtervals The hIghest 
prevalence of chromc energy defICIency IS observed among 
mothers WIth frrst bIrths In sub-Saharan countrIes the dIfferences 
between the three categorles-I e , fIrst bIrth, < 24 months, and 
24+ months-are small and, m cases such as Burkma Faso, 
Kenya, MalaWI, and Senegal there IS no vanatIon 10 BMI accord-
109 to length of bIrth mterval 

Postpartum Penod 

Women's BMI can be mfluenced by the postpartum 
perIod, dUrIng whIch maternal weIght IS affected by the duratIon 
of breastfeedIng and lactatIon (AdaIr, 1991) In thiS report, the 
postpartum perIod IS defined as the number of months smce the 
last bIrth for women WIth chIldren born 10 the five years precedmg 
the survey (see Table 5 4) The prevalence of chromc energy 
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Table 5 1 Mean BMI among women WIth children under 5 ):ears b): a~ 

Mean BMI amonli nongregnant women WIth chIldren born m the five fii9! before the survey and percentage WIth BMI below and above the 
cutoffpomts for MI yage Demographic and Health Surveys 199 1995 

Age group 
RegIOn and 
country 15 19 2024 25 29 3034 3539 4044 45-49 Total 

MeanBMI 

Sub Saharan Africa 
Burkma Faso 2048 2081 21 11 2136 2098 2082 2122 2100 
Ghana 2097 2110 2173 2228 2229 2194 2123 2173 
Kenya 2129 2172 2213 2221 2195 2249 2238 2199 
MalaWI 2096 2147 2153 2179 2171 2148 2147 2152 
Namtbla 2086 2174 2276 2365 2330 2270 2287 2259 
Niger 1969 2029 2082 2106 2115 2150 2161 2074 
Senegal 2026 2118 2146 2218 2286 2280 2288 2186 
Tanzama 2150 2153 2170 2199 2202 2146 2141 2170 
Zambia 2083 2117 2176 2258 2284 2245 2143 2178 
Zimbabwe 2209 2237 2337 2385 2353 2384 2474 2309 

Near EasUNorth Africa 
~t 2392 2500 2632 2762 2809 2917 2803 2688 

orocco 2290 2288 2371 2413 24 81 2514 2509 2411 
Turkey 2323 2419 2588 2668 2813 2799 2724 2581 

Latin America/Caribbean 
BoliVia 2262 2357 2430 2472 2511 2516 2434 2425 
Colombia 2266 2343 2413 2519 2586 2628 2695 2446 
DOInlnlcan Republic 2148 2233 2358 2383 2429 2359 2140 2324 
Guatemala 2231 2343 2424 2464 2499 2533 2494 2418 
Peru 2283 2366 2446 2526 2590 2603 2566 2476 

Percentage WIth BMI < 18 5 

Sub Saharan Africa 
Burkma Paso 174 146 130 137 163 174 134 147 
Ghana 107 148 115 101 97 161 231 123 
Kenya 89 81 95 104 150 75 129 99 
MalaWI 141 81 98 66 102 101 168 97 
Namtbla 187 152 106 110 135 189 192 139 
Niger 225 242 184 189 162 145 160 196 
Senegal 229 171 167 135 127 96 114 15 1 
Tanzama 97 81 98 92 111 132 129 98 
Zambia 134 132 98 93 87 118 189 114 
ZImbabwe 79 46 59 41 39 80 34 52 

Near EasUNorth Africa 
~YPt 46 22 17 10 13 12 10 16 

orocco 14 61 34 36 38 16 66 38 
Turkey 51 39 26 19 05 00 00 26 

LatlD America/Caribbean 
BoliVia 58 33 25 1 3 1 1 23 00 25 
Colombia 92 41 54 25 04 25 14 39 
DOminican Republic 66 100 89 94 78 117 26 90 
Guatemala 68 55 36 31 30 06 19 39 
Peru 35 16 13 09 12 07 23 13 

Percentage With BMI 30+ 

Sub Saharan Africa 
Burkina Faso 02 02 07 21 18 10 09 10 
Ghana 00 17 29 42 68 63 51 35 
Kenya 10 08 22 29 45 61 59 25 
MalaWI 12 08 01 30 08 07 09 1 I 
Namtbla 05 33 74 110 120 110 1I4 76 
Niger 00 05 10 21 15 34 40 13 
Senegal 00 21 22 46 75 59 76 39 
Tanzania 00 05 21 27 43 21 44 20 
Zambia 03 07 15 44 72 46 1 3 25 
ZImbabwe 29 19 67 1I6 55 95 173 59 

Near EasUNorth Africa 
~t 64 117 207 287 321 357 347 240 

orocco 69 38 94 lOS 154 151 165 109 
Turkey 47 109 194 225 363 414 367 204 

Latin America/Caribbean 
BolIVIa 00 60 84 98 115 1I5 00 79 
Colombia 21 40 75 134 146 17 I 226 92 
DOffiffilcan Repubhc 16 30 88 100 124 81 00 74 
Guatemala 09 54 88 99 106 127 112 82 
Peru 18 38 73 105 153 157 196 92 
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FIgure 5 1 Percentage of women WIth BMI < 18 5 by age of the mother, DemographIc and Health Surveys 1990-1995 
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FIgure 5 2 Percentage of women wIth BMI 30+ by age of the mother, DemographIc and Health Surveys 1990-1995 
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Table 5 2 Mean BMI among women with children under 5 years by panty 

Mean BMI among nonpregnant women with children born In the 5 year penod preceding the survey and percentage below and 
above the cutoff POints for BMI for panty, Demographic and Health Surveys, 1990 1995 

Country and BMI Number Country and BMI Number 
panty of the of panty of the of 
woman Mean < 18 5 30+ cases woman Mean <185 30+ cases 

Sub Saharan Afnca Near East/Nortb Afnca 
BurkmaFaso Egypt 

1 2076 158 01 553 1 2577 18 164 679 
2-3 2095 148 12 839 2-3 2675 18 231 1,593 4-5 2107 127 10 682 
6+ 21 11 154 14 938 4-5 2734 18 277 1,094 

Ghana 6+ 2729 10 261 1,150 
1 21 12 156 15 327 Morocco 
2-3 2188 104 37 576 1 2334 50 74 418 
4 5 2198 94 37 383 2 3 2388 42 97 767 
6+ 2180 156 5 1 315 4 5 2443 3 1 130 623 Kenya 

6+ 2445 35 122 852 1 2206 67 1 1 548 
2-3 2192 89 20 925 Turkey 
4-5 2197 104 20 675 1 2416 45 92 607 
6+ 2203 127 43 906 2-3 2614 24 192 1,050 

MalaWI 4-5 2694 10 267 333 
1 2125 107 1 1 370 6+ 2684 07 279 278 
2-3 2155 94 07 576 
4-5 2137 100 1 1 478 

Latm AmencaiCanbbean 6+ 2174 92 13 684 
Nanubla BolIVIa 

1 2183 156 42 595 1 2310 43 33 469 
2 3 2269 120 79 652 2- 3 2411 26 75 714 
4 5 2334 131 104 388 4-5 2469 12 117 452 
6+ 2279 152 91 452 6+ 2513 17 95 506 Niger 
1 1995 252 02 427 Colombia 
2-3 2045 226 07 801 1 2347 48 49 1,014 
4-5 2076 170 1 1 679 2-3 2465 38 93 1,400 
6+ 2122 170 23 1073 4-5 2551 23 156 456 

Senegal 6+ 2551 36 137 259 
1 21 13 141 14 427 Donurucan Repubhc 2-3 2126 203 25 720 
4 5 2167 156 16 565 1 2263 95 42 486 
6+ 2275 113 73 955 2 3 2327 95 78 911 

Tanzania 4 5 2410 68 125 360 
1 2156 98 06 821 6+ 2313 91 47 236 
2-3 2189 76 24 1,263 Guatemala 
4-5 2158 100 19 841 1 2313 57 36 755 6+ 2270 120 26 1 190 

Zambia 2-3 2431 47 104 1,403 
1 2103 144 03 651 4-5 2459 27 94 977 
2-3 2131 122 10 858 6+ 2444 24 77 1401 
4-5 2220 93 35 563 Peru 
6+ 2255 96 49 898 1 2391 20 46 1065 

Zimbabwe 2 3 2460 14 76 1780 1 2252 56 25 465 4 5 2546 07 141 998 2-3 2288 54 53 613 
4 5 2334 58 85 327 6+ 2542 08 129 998 
6+ 2395 34 90 383 
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FIgure 53 Percentage of women with BMI < 185 by panty, Demographic and Health Surveys 1990-1995 
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FIgure 5 4 Percentage of women WIth BMI 30+ by parIty, DemographIc and Health Surveys 1990-1995 
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Table 5 3 Mean BMI among women With children under 5 years by last birth mterval 

Mean BMI among nonpregnant women with children born m the 5 year penod precedmg the survey and percentage below and 
above the cutoff pomts for BMI, by last birth mtervals Demographic and Health Surveys, 1990 1995 

Country and BMI Number 
last birth of 
mterval Mean < 185 30+ cases 

Sub Saharan Afnca 
BurkmaFaso 

First bIrth 2076 158 01 553 
<24months 21 16 135 14 746 
24+ months 2100 149 11 1,706 

Ghana 
FIrst bIrth 2112 156 15 327 
< 24 months 2158 140 30 335 
24 + months 2200 105 44 939 

Kenya 
Flfst bIrth 2206 67 1 1 548 
<24 months 2189 113 27 1218 
24 + months 2205 100 30 1,288 

MalaWI 
First birth 2125 107 1 I 370 
< 24 months 2168 84 13 659 
24 + months 2152 101 09 1,079 

NamibIa 
Flfst birth 2183 156 42 595 
<24months 2246 138 71 552 
24 + months 2315 128 100 940 

Niger 
FIrSt birth 1995 252 02 427 
< 24 months 2081 193 15 1 191 
24 + months 2091 182 15 1,362 

Senegal 
Flfst bIrth 2113 141 14 427 
<24 months 2213 151 42 866 
24 + months 2192 154 38 1,374 

TanzanIa 
First birth 2156 98 06 821 
< 24 months 2178 93 25 1,188 
24+ months 2172 101 23 2,106 

Zambia 
Flfst birth 2103 143 03 651 
<24 months 2205 101 33 942 
24 + months 2197 108 30 1,377 

Zimbabwe 
Flfst birth 2252 57 25 465 
< 24 months 2286 44 52 357 
24 + months 2345 53 79 966 

defiCIency mcreases between 3 and 18 months postpartum and 
then stablhzes or decreases Some fluctuations are observed by 
country and regton, dependmg on the length of the period of 
lactation In sub-Saharan Africa, where breastfeedmg averages 
about 20 months, the percentage of mothers WIth chromc energy 
defICIency (BMI < 18 5) Increases WIth the length of the post
partum period and stablhzes around 10 percent after three years 
(22 percent In NIger) 
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Country and BMI Number 
last birth of 
mterval Mean < 185 30+ cases 

Near EasUNorth Afnca 
Egypt 

First birth 2577 18 164 418 
<24months 2628 19 209 956 
24 + months 2774 13 289 1,286 

Morocco 
Flfst birth 2334 50 74 418 
< 24 months 2390 3 I 87 956 
24 + months 24 51 40 137 1,286 

Turkey 
Flfst bIrth 2416 45 92 607 
< 24 months 2550 28 178 647 
24 + months 2702 1 2 251 1,014 

Latm AmencalCarlbbean 
Bohvla 
First bIrth 2310 43 33 469 
<24months 2439 23 76 799 
24+ months 2473 1 7 107 873 

Colombia 
Flfst bIrth 2347 48 49 1,014 
<24months 2419 47 85 842 
24 + months 2543 26 130 1,273 

DOminIcan Repubhc 
FIrst birth 2263 95 42 486 
< 24 months 2307 94 69 804 
24 + months 2386 83 103 703 

Guatemala 
First birth 2313 58 36 755 
<24months 2400 36 68 1,915 
24+ months 2484 32 116 1,866 

Peru 
First birth 2391 20 46 1,065 
< 24 months 2457 1 3 90 1702 
24 + months 2539 09 119 2,074 

The percentage of mothers WIth BMI 30+ also Increases 
WIth the length of the postpartum period, WIth the hIghest values 
for mothers who are three or more years postpartum (Table 5 4) 
In LatIn America, for example, between 9 and 15 percent of the 
mothers WIth three years smce theIr last bIrth, are obese compared 
with 4 to 6 percent among those wIth only three to SIX months 
smce the last bIrth Clearly, lactation affects the weIght of the 
mother (and her BMI), as WIll be explamed further m the next 
sections 



Breastfeedmg Status 

Table 5 5 presents the average BMI and the percentage 
of mothers below and above the cutoff pomts for chromc energy 
defIcIency and obesIty by breastfeedmg status of the mother 
Women tend to lose weIght dunng lactatIon whIch affects theIr 
BMI Although the mean BMI IS lower for lactatmg mothers, m 
7 of the 18 countrIes analyzed-BurkIna Faso, Ghana, MalawI, 
NIger, Turkey, BollVla, and Peru-the percentage of mothers WIth 
chromc energy defIcIency (BMI < 185) was actually hIgher 
among nonlactatIng than lactatIng mothers (see FIgure 5 5) At 
the other end of the dIstnbutIon, the percentage of obese mothers 
(BMI 30+) IS hIgher among nonlactatmg mothers m the all 
countrIes except the Dormmcan RepublIc, and IS especIally hIgh 
m the three Near EastINorth Afncan countnes (see FIgure 5 6) 

52 CHILD HEALTH VARIABLES 

One way of lookmg at the pOSSIble outcomes assocIated 
WIth maternal malnutntIon IS to analyze the relatIOnshIp between 
hlgh-nsk factors (short stature, chromc energy defIcIency, and 
obesIty) and chIldren's health as expressed by bIrth weIght, chIld 
anthropometry, and mortalIty ThIs can be seen from the perspec
tIve of mtergeneratIonal lInks small maternal SIze, low bIrth 
weIght, growth fatlure m chIldren, leadIng back to small adults 
As shown m the Second Report on the World NutrItIon SItuatton 
(Untted NatIons, 1992)," hIgh mCIdences of low bIrth weIght 
occur m areas where there IS much underweIght m women," and 
" where there IS a hIgh proportIon of underweIght chIldren, thIS 
may lead to hIgher levels of underweIght adults," and showmg 
" across generatIons, small mothers havmg small babIes who 
grow mto small mothers agam" ThIS frame of analysIs can be 
applIed to DHS data, whIch assesses maternal nutnttonal status 
(USIng anthropometry) at the same tIme chIldren are measured 
However, gIven that the relatIonshIp between maternal chromc 
energy defIcIency and chIldren's health m DHS surveys IS based 
only on mformatton regardmg the last chIld born In the fIve years 
before the survey, the results should be conSIdered rmmmum 
esttmates 

Birth Weight 

Mothers of chIldren born m the fIve years before the 
survey were asked dIrectly about theIr chIldren's bIrth weIght 
For thIS analysIs, a dIchotomous varIable was created chIldren 
born welghmg less than 2 5 kIlograms, and chlldren whose bIrth 
weIght was 2 5 kIlograms or more ChIldren WIthout weIght 
mformatlOn were mcluded by usmg the questIons on prematunty 
at bIrth and the mother S perceIved sIze of the baby at bIrth 
Chlldren were clasSIfIed as havmg a bIrth weIght of < 2 5 kg If 
they were "small" or "very small" at bIrth or born prematurely 
WIth an "average" SIze at bIrth Agatn, the analYSIS IS restncted to 
the mformatton about the last chIld and although the mother's 
assessment of chromc energy defICIency IS done after her chIld's 
bIrth, the relattonshlp IS stIll meanmgful The questIon of causalIty 
between chromc energy defICIency among mothers and the 
mCldence of low bIrth weIght m babIes seems to go m both 
dIreCtIOns m DHS studIes 

The percentage of mothers whose chIldren were born 
WIth low bIrth weIght « 2 5 kg) vanes across countnes from 11 
percent m Ghana, TanzanIa, ZambIa, and ColombIa to 32 percent 
In Senegal For some of these countnes, a large proportIon of 
women dId not know theIr chIldren's btrth weIght, leavmg the 
present clasSIfIcatIon based largely on the perceIved SIze of the 
chIld at bIrth Table 5 6 presents mean values and the percentage 
of mothers below the cutoff POInts for heIght and BMI by bIrth 
weIght of the last chIld Average heIght IS lower for mothers who 
gave bIrth to low bIrth weight chIldren In LatIn Amencan 
countnes, although there are no Important dIfferences m mothers' 
mean heIght by chIldren's birth weIght, the percentage of mothers 
whose heIght IS below 145 centImeters IS much larger among 
those whose chIldren had low bIrth weIghts « 2 5 kg) In Peru, 
for example, 23 percent of mothers who gave bIrth to low bIrth 
weIght chIldren had a height below 145 centtmeters (stunted), 
compared WIth 15 percent of mothers whose chIldren weighed 
2 5 kg or more at birth 

Sirmlarly, BMIs are lower among mothers whose 
chIldren were low bIrth weIght (see FIgure 5 7) Overall, chromc 
energy defICIency seems to be more prevalent among mothers 
whose chIldren were underweIght at birth « 2 5 kg), except m 
Peru and Morocco, where the percentages are about the same) 
BIrth weight shows the greatest dIfferences m the sub-Saharan 
countries, partIcularly m BurkIna Faso, MalaWI, Narmbla, and 
NIger 

Are chIldren of obese mothers lIkely to be born WIth low 
weIght « 2 5 kg)? The last column under BMI m Table 5 6 
shows hIgher percentages of obese mothers have chIldren WIth 
bIrth weIghts of 2 5 kg and above In all countnes except MalaWI 
and Egypt The dIfferentIals are greatest In the LatIn Amencan 
countnes, partIcularly the Dormmcan RepublIc, Guatemala, and 
Peru (see FIgure 5 8) 

ChIld Anthropometry 

The anthropometnc status of the last-born chIld, defmed 
m thIs report by the mdex helght-for-age, IS mcluded here as a 
covanant of mother's malnutntIon The pnmary objectIve IS to 
examme levels of malnutrItIon across generatIons ThIS IS done by 
companng the nutritIonal status of mothers WIth that of theIr most 
recent chIld The helght-for-age mdex IS expressed as Z-scores 
from the medIan of the InternatIonal Reference PopulatIon (as 
recommended by the World Health OrgaruzatIon) A Z-score IS 
the number of standard deViatIon umts a chIld's measurements 
deVIate from the medIan of the reference populatIon for that age 
group A low score m the heIght-for-age mdex IS eVIdence of 
chromc energy defiCIency m which past defiCIencIes resulted m 
short stature The extent of chIldren's chromc energy defIcIency, 
as measured by heIght-for-age, IS expressed as the percentage of 
chIldren whose Z-score falls below -2 SD from the medIan of the 
reference populatIon 
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Table 5 4 Mean BMI among women With children under 5 :tears b:t number of months since last btrth 

Mean BMI among nonpregnant women WIth chtldren born In the 5 yearpenod precedmg the survey and percentage below and above the cutoff 
pOints for BMI by number of months Since last birth Demographic and Health Surveys 1990 1995 

Country and BMI Number Country and BMI Number 
months since of months since of 
last birth Mean <185 30+ cases last birth Mean <185 30+ cases 

Sub Saharan Africa Near EastINorth Africa 
Burktna Paso Egypt 
3 6 months 2116 127 08 323 3 6 months 2608 17 164 407 6 11 months 2093 122 05 425 
12 17 months 2080 134 09 478 6 11 months 2558 23 146 572 

1823 months 2104 15 I 10 324 217 months 2576 23 184 550 
2435 months 2091 16 I 08 547 1823 months 2620 19 194 461 
36 + months 2126 165 20 579 2435 months 2726 1 1 272 834 

Ghana 36 + months 2857 1 3 344 1254 
3 6months 2204 110 41 218 Morocco 6 11 months 2191 81 33 299 
12 17 months 2160 155 30 263 3 6months 2402 10 92 206 
1823 months 2152 146 3 1 226 6 11 months 2344 51 68 415 
2435 months 2156 139 35 396 12 17 months 2316 57 73 368 
36 + months U U U U 1823 months 2390 38 100 291 

Kenya 2435 months 2419 30 113 434 3 6months 2201 80 23 287 
6 11 months 2161 118 1 1 493 36 + months 2529 32 170 648 
12 17 months 2187 123 17 399 Turkey 
1823 months 2173 98 30 349 3 6 months 2539 18 142 201 
2435 months 2165 105 14 496 6 11 months 2491 24 142 290 
36 + months 2285 72 53 659 12 17 months 2495 21 15 1 234 MalaWI 
3 6 months 2160 56 06 266 1823 months 2554 37 168 213 
6 11 months 2168 85 1 1 397 2435 months 2584 1 8 200 383 
12 17 months 2129 111 12 294 36 months 2680 31 240 718 
1823 months 2149 106 08 237 
2435months 2149 106 26 305 Latm AmerlcaiCanbbean 36 + months 2127 127 03 337 

Namtbla Bohvla 
3 6 months 2251 113 47 233 3 6 months 2438 30 62 299 
6 11 months 2206 133 38 321 6 11 months 2395 24 85 455 
1217 months 2191 211 70 321 12 17 months 2380 33 71 366 
1823 months 2241 17 1 69 220 1823 months 2415 17 68 262 2435 months 2304 102 89 372 2435 months 2483 21 87 448 36 + months 2368 117 126 366 

NIger 36 + months U U U U 
3 6 months 2105 134 1 1 362 Colombia 
6 11 months 2090 192 17 535 3 6 months 2423 58 63 238 
1217 months 2039 221 06 455 6 11 months 2388 64 66 388 1823 months 2071 195 21 328 12 17 months 2407 32 80 363 2435 months 2036 221 10 468 
36 + months 2101 224 20 421 1823 months 2377 49 76 339 

Senegal 2435 months 2479 26 105 565 
3 months 2172 137 27 336 36 + months 2501 29 115 944 
6 11 months 2193 137 41 437 DODllmcan Repubhc 
12 17 months 2154 153 27 446 3 6 months 2330 45 40 172 1823 months 2117 175 29 280 
24 35 months 2211 166 43 423 6 11 months 2252 89 35 350 
36 + months 2260 137 68 453 12 17 months 2324 96 73 255 

Tanzania 1823 months 2240 141 53 213 
3 6 months 2213 84 15 429 2435 months 2378 58 85 319 
6 11 months 2163 101 05 695 36 + months 2403 90 132 492 12 17 months 2141 101 19 651 
1823 months 2151 89 13 558 Guatemala 
2435 months 2154 126 14 626 3 6 months 2366 50 47 481 
36+ months 2219 90 45 677 6 11 months 2370 43 53 839 

Zambia 12 17 months 2370 50 72 710 
3 6 months 2195 78 24 366 1823 months 2400 35 79 454 6 11 months 2168 114 24 546 2435 months 2442 48 88 668 12 17 months 2150 135 26 458 
1823 months 2159 125 14 352 36 + months 2548 18 147 856 
2435 months 2204 109 29 453 Peru 
36 + months 2210 119 29 418 3 6 months 2444 09 44 492 

ZImbabwe 6 11 months 2436 14 86 703 3 6months 2297 54 27 205 12 17 months 2395 14 59 568 6 11 months 2283 44 48 337 
12 17 months 2278 91 7 I 256 1823 months 2421 17 65 454 
1823 months 2295 55 53 268 2435 months 2493 14 96 828 
24 35 months 2373 24 85 461 36 + months 2569 1 1 139 1324 
36 + months U U U U 

U = Unknown (not avatlable) 
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Table 5 5 Mean BMI among women WIth chIldren under 5 
years by breastfeedmg status 

Mean BMI among nonpregnant women WIth chIldren born m 
the 5-year penod precedmg the survey and percentage below 
and above the cutoff pomts for BMI, by breastfeedmg status, 
DemographIc and Health Surveys, 1990-1995 

Country and BMI Number 
breastfeedmg of 
status Mean < 185 30+ cases 

Sub-Saharan Afnea 
Burktna Paso 

No 2134 156 17 1017 
Yes 2086 143 07 1 995 

Ghana 
No 2230 12 3 5 8 487 
Yes 21 48 122 25 1 114 

Kenya 
No 22 35 7 7 3 4 1 303 
Yes 21 72 11 5 1 9 1 751 

MalaWI 
No 21 48 11 3 1 6 799 
Yes 21 55 87 07 1,309 

Namtbla 
No 23 32 11 3 10 7 1 087 
Yes 21 73 169 38 1,000 

NIger 
No 2083 213 17 1065 
Yes 2069 188 1 2 1 915 

Senegal 
No 2223 149 50 1 081 
Yes 2160 152 3 1 1,586 

TanzanIa 
No 21 91 96 3 1 1 530 
Yes 2158 10 0 13 2585 

ZambIa 
No 2202 108 26 1,215 
Yes 2162 227 24 1755 

ZImbabwe 
No 2349 28 67 754 
Yes 22 80 7 1 5 4 1 034 

Near EastlNorth Afnea 
Egypt 

No 2789 
Yes 2560 

Morocco 
No 2474 
Yes 2298 

Turkey 
No 2608 
Yes 2514 

Lann AmenealCanbbean 
Bobvla 

No 2446 
Yes 2411 

ColombIa 
No 2452 
Yes 2434 

DOIrumcan Repubbc 
No 2345 
Yes 2244 

Guatemala 
No 2512 
Yes 2354 

Peru 
No 2512 
Yes 2430 

12 305 
21 157 

32 142 
50 51 

31 204 
12 144 

29 95 
22 69 

35 96 
46 81 

89 83 
95 40 

30 13 0 
44 49 

15 114 
11 64 

2562 
1953 

1698 
962 

1643 
625 

808 
1303 

2202 
927 

1517 
476 

1618 
2918 

2690 
2151 

A companson of mother' s nutnttonal status With lastchdd' s 
anthropometnc status IS shown 10 Table 5 7 and Figure 5 9 by age of 
the chdd « 24 months and 24+ months) In Lattn Amenca, the 
percentage of mothers who are stunted « 145 cm) shows marked 
dlfferenttals by children's anthropometnc status The highest 
percentages are among mothers With sttmted chddren (below -2 SO) 
10 BollVla, Colombia, Guatemala, and Peru Wlthm thts group, 
mothers of younger chddren (less than two years) have the highest 
percentages of stunttng The fact that thiS pattern IS only observed 
10 Lattn Amencan countnes may be due to the presence of higher 
proportIOns of mdlgenous populattons-typIcally shorter and 
heavler-m these countnes 

When weight IS controlled for, the relattonshlp changes 
considerably The percentage of mothers With chromc energy 
defiCiency IS rughest among those With stunted chddren (below -2 
SD), particularly 10 the sub-Saharan countries (see Figure 5 9) In 
NamibIa, for example, 23 percent of mothers of stunted cruldren 
have chromc energy defiCIency (BMI < 18 5) compared WIth 13 
percent of mothers whose chddren have normal height-for-age 
scores 

The differences 10 stunttng, noted earlIer for Lattn Amenca 
do not translate mto higher percentages of chromc energy defiCiency 
among mothers The only exceptton IS the OOmImcan RepublIc, 
where chromc energy defiCiency IS much rugher for mothers of 
stunted children In the Near East and North Afnca, chromc energy 
defiCiency IS rugher among mothers of children With normal helght
for-age (see also Figure 5 10) 

Mortahty 

Tills sectIOn eXamines the relattonshlp between mother's 
malnutntton and child survival The child SUrviVal variable Identt
fles those mothers who expenenced the death of a child born durmg 
the five years precedmg the survey The results are mIxed and do 
not allow IdenttflcatlOn of any speCifiC patterns across countries or 
regIOns (see Table 58) For SIX countnes (Ghana, Tanzama, 
Zimbabwe, Turkey, BoIlVla, and Colombia) the mean BMI IS slIghtly 
higher among mothers With a dead cruld than those Without For the 
rema10mg 12 countnes, the mean BMIs are eIther greater among 
women who did not expenence the death of a child or are very 
SImIlar 

There are eight countnes (MalaWI, Niger, Tanzama, 
Zimbabwe, Morocco, Turkey, BolIVia, and ColombIa) that have a 
rugher percentage of chromc energy defiCiency among mothers WIth 
all therr chIldren survlv10g than among those With a dead chIld 
Only 10 Ghana, Kenya, the Domtmcan RepublIc, and Guatemala are 
chromc energy defICIency percentages hIgher for mothers who had 
a chIld dIe than for those who have all therr chIldren survlvmg In 
the rest of the countrIes, the percentage dtfferences are small, 
10dlcatmg no relatIOnshIp 

As With chromc energy defICIency, the percentage of obese 
women by cruld survival status vanes from country to country In 
Egypt, Morocco, BollVla, and Colombia, mothers who dld not 
expenence a cruld death have rugher percentages of obeSity, wrule 
10 Turkey, the OOmImcan Repubhc, and Guatemala, the opposite IS 
found 

27 



FIgure 5 5 Percentage of women WIth chromc energy deficIency (BMI < 18 5) by breastfeedmg status, DemographIc and Health Surveys 
1990-1995 

Percent with BMI < 18 5 

Breastfeedmg status 

FIgure 5 6 Percentage of obese women (BMI 30+) by breastfeedmg status, DemographIc and Health Surveys 1990-1995 

Percent with BMI 30+ 

30 

20 

10 

Breastfeedlng status 
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Table 5 6 Mean height and BMI among women with chtldren under 5 ~ears b~ 
birth weight of last chtld 

Mean height and BMI among nonpregnant women with chddren born 10 the 5-
year penod precedmg the survey and percentage below and above the cutoff 
pomts for height and BMI, by birth weight oflast child, Demographic and Health 
Surveys, 1990-1995 

Country and Height (cm) BMI Number 
last chdd of 
birth weight Mean < 145 Mean <185 30+ cases 

Sub-Saharan Africa 
BurkmaFaso 

25+kg 16170 01 2115 133 12 2,392 
<25 kg 16105 08 2049 195 03 620 

Ghana 
25+kg 15845 12 2180 116 37 1,418 

<25 kg 15886 1 1 2120 169 22 183 
Kenya 

25+kg 15933 83 2206 97 27 2,640 
<25 kg 15797 118 2156 112 16 414 

MalaWI 
25+kg 15627 26 2158 87 10 1,760 

<25 kg 155 17 45 2124 143 15 348 
Narrubla 

25+kg 16079 10 2277 129 82 1,725 
<25 kg 15941 25 2172 188 44 362 

Niger 
25+kg 16060 03 2098 178 17 2094 

<25 kg 15976 07 2028 231 06 886 
Senegal 

25+kg 16237 02 2211 135 47 1,826 
<25 kg 16244 00 2131 185 21 841 

Tanzarua 
25+kg 15595 35 2175 97 20 3,673 

<25 kg 15508 47 2132 112 20 442 
Zambia 

25+kg 15806 12 2185 109 27 2658 
<25 kg 15800 13 21 19 152 07 312 

Zimbabwe 
25+kg 15945 07 2312 51 61 1,517 

<25 kg 15834 15 2295 59 51 271 

Near EasUNorth Afrlcal 

Egypt 
25+kg 15715 10 2692 15 239 3833 

<25 kg 15644 25 2670 22 244 683 
Morocco 

25+kg 15706 12 2427 39 115 2,043 
<25 kg 15689 1 1 2358 37 84 617 

Latin America/Caribbean 
Bohvla 

25+kg 15124 125 2431 23 85 1804 
<25 kg 14994 142 2392 35 49 337 

Colombia 
25+kg 15469 53 2453 35 95 2792 

<25 kg 15298 104 2395 66 64 337 
Donumcan Repubhc 

25+kg 15648 16 2343 83 80 1745 
<25 kg 15566 46 2190 140 30 248 

Guatemala 
25+kg 14846 300 2435 38 89 3,645 

<25 kg 14716 361 2350 40 54 891 
Peru 

25+kg 15050 152 2483 13 96 4,136 
<25 kg 14936 231 24 36 12 64 705 

1 QuestIon not asked In the 1993 DRS survey In Turkey 
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Figure 5 7 Percentage of women With chromc energy deficiency (BMI < 18 5) by birth weight of last chIld, Demographic and Health 
Surveys 1990-1995 

Percent with BMI < 185 

Birth weight 
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Figure 5 8 Percentage of obese women (BMI 30+) by birth weight of last chIld, Demographic and Health Surveys 1990-1995 
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Table 5 7 Mean heIght and BMI among women WIth chIldren under 5 :t:ears b:t: last chlid anthrol2ome!!::t: and age 

Mean heIght and BMI among nonpregnant women WIth chlidren born m the 5 year penod precedmg the survey and percentage below and above 
the cutoff pomts for heIght and BMI, by last chlid anthropometry (heIght for age) and age DemographIC and Health Surveys 1990 1995 

Country and Coun~and 
last chlid HeIght BMI Number last chI d HeIght BMI Number 
anthropometry of anthropometry of 
and age Mean <145 Mean < 185 30+ cases and age Mean <145 Mean <185 30+ cases 

Sub Saharan Africa Near EastINorth Africa 
Burlona Paso Egypt 
0/0 above 2 SO 16222 02 2121 117 1 1 1734 0/0 above 2 SO 15737 10 2731 16 266 3160 < 24 months 16211 02 2111 120 08 1178 
24+ months 16250 00 2146 109 1 8 556 < 24 months 15716 1 1 2605 21 181 1606 

24+ months 15759 10 2862 10 354 1554 
0/0 below 2 SO 16015 06 2048 201 04 656 
< 24 months 16037 07 2042 182 08 356 0/0 below 2 SO 15588 20 2578 19 179 992 24 + months 15988 05 2054 224 00 300 < 24 months 15610 26 2535 2 I 155 538 Ghana 

0/0 above 2 SO 15893 07 2193 106 37 1067 24 + months 15559 12 2631 17 208 454 
<24months 15888 07 2189 103 35 828 Morocco 
24+ months 15913 04 2208 117 42 239 0/0 above 2 SO 15752 06 2439 35 121 1897 

0/0 below 2 SO 15718 20 2101 150 17 354 < 24 months 15708 06 2370 41 82 1116 
< 24 months 15690 1 3 2111 156 1 8 224 24 + months 15768 05 2537 26 177 781 
24 + months 15765 31 2084 139 1 5 130 

Kenr;,a 0/0 below 2 SO 15528 30 2306 47 69 533 
0/0 a ove 2 SO 16001 05 2221 85 32 1856 <24months 15517 34 2270 56 64 267 
< 24 months 16009 04 2288 98 21 1 176 24+ months 15539 26 2342 38 75 266 24 + months 15989 06 2276 62 50 680 

Turkey 
0/0 below 2 SO 15729 18 2146 123 09 784 0/0 above 2 SO 15574 20 2592 24 195 1741 
< 24 months 15771 22 2143 136 07 448 < 24 months 15568 21 2534 27 159 913 
24 + months 15671 15 2149 105 13 336 24 + months 15581 1 8 2655 20 235 828 MalaWI 

0/0 above 2 SO 15686 25 2170 79 14 1016 
< 24 months 15671 28 2178 64 13 791 0/0 below 2 SO 15336 46 2534 36 157 319 
24+ months 15742 12 2139 136 20 225 < 24 months 15345 29 2468 08 128 114 

0/0 below 2 SO 15501 33 2126 120 05 689 24 + months 15330 56 2573 53 174 205 
< 24 months 15517 32 2122 125 01 409 
24 + months 15478 34 2132 113 10 280 Latm America/CarIbbean 

NanubIa Bobvla 
0/0 above 2 SO 16133 10 2293 125 87 1094 0/0 above 2 SO 15172 102 2432 23 89 1451 
< 24 months 16117 10 2260 126 68 742 < 24 months 15158 106 2416 25 86 1 113 24 + months 16167 09 2363 123 125 352 

24+ months 15217 91 2483 17 99 338 
%below 2S0 15835 18 2117 232 34 461 
< 24 months 15832 19 2089 256 28 315 % below 2S0 14906 202 2402 26 46 491 
24 + months 15842 15 2179 179 46 146 < 24 months 14896 201 2373 24 35 361 NIger 

16127 00 21 12 161 20 1427 24+ months 14934 205 2480 34 79 130 0/0 above 2 SO 
< 24 months 16107 01 2107 162 16 1112 ColombIa 
24+ months 16211 00 2137 155 36 315 % above 2S0 15504 38 2455 37 98 2595 

%below 2S0 15943 08 2041 216 07 727 
<24months 15501 41 2411 46 78 1302 

< 24 months 15919 06 2041 208 04 461 24 + months 15507 35 2500 28 118 1293 
24 + months 15985 09 2041 231 1 1 266 

Sene~aI % below 2S0 15055 199 2395 48 63 351 
%a ove 2S0 16273 01 2218 135 49 1617 < 24 months 14969 256 2364 61 47 163 
<24 months 16256 01 2178 145 37 1183 24 + months 15132 148 2423 38 77 188 24+ months 16320 02 2326 106 81 434 OOirurucan Repubbc 

%be1ow 2S0 16088 04 2112 198 17 475 %above 2 SO 15669 1 5 2346 83 84 1422 
< 24 months 16120 07 2121 183 22 274 <24months 15686 18 2300 85 56 793 
24 + months 16044 00 2100 219 10 201 24 + months 15650 10 2400 81 119 629 Tanzama 

% above 2 SO 15698 20 2196 78 20 2000 
% below 2S0 15404 54 2194 157 36 283 < 24 months 15690 22 2187 78 17 1478 

24 + months 15720 13 2222 77 3 1 522 <24months 15412 62 2133 174 18 184 

%below 2SD 15445 58 21 15 135 12 1422 
24 + months 15388 39 2311 125 72 99 

<24 months 15428 69 21 14 124 10 906 Guatemala 
24+ months 15474 38 21 18 156 16 516 %above 2SD 15020 203 2464 37 105 2162 

ZambIa < 24 months 14925 244 2399 41 70 1485 
% above 2SD 15912 05 2208 101 32 1576 24 + months 15197 127 2586 30 169 677 
< 24 months 15895 07 2198 98 30 1215 
24 + months 15971 00 2243 111 39 361 %below 2SD 14562 455 2341 43 44 2010 

% below 2SD 15619 22 2139 141 15 977 < 24 months 14542 482 2318 48 35 1226 
< 24 months 15603 24 2120 152 14 599 24 + months 14594 413 2376 36 57 784 
24+ months 15845 21 2169 124 17 378 Peru 

ZImbabwe % above 2S0 15122 116 2493 1 1 105 3258 %above 2S0 15977 06 2222 50 64 1232 
< 24 months 15973 06 2303 58 55 932 <24months 15081 133 2436 1 1 77 1850 
24+ months 15991 05 2384 24 90 300 24+ months 15172 95 2564 10 138 1408 

%below 2S0 15741 23 2247 83 57 364 %below 2S0 14774 303 2420 21 53 1 171 < 24 months 15723 21 2216 113 47 237 
24 + months 15772 24 2302 30 74 127 <24months 14757 321 2366 18 23 548 

24 + months 14789 285 2466 23 80 623 
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FIgure 5 9 Percentage of women wIth chromc energy deficIency (BMI < 18 5) by last chdd's anthropometnc status, DemographIc and 
Health Surveys 1990-1995 
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FIgure 5 10 Percentage of obese women (BMI 30+) by last chIld's anthropometrIc status, DemographIc and Health Surveys 1990-1995 
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Table 5 8 Mean BMI among women wIth children under 5 ~ears 
bX under-five mortahn: status 

Mean BMI among nonpregnant women With cluldren born In the 
5-year period preceding the survey and percentage below and 
above the cutoff pOints for BMI by under-five mortality status 
Demograpluc and Health Surveys 1990 1995 

Country and BMI Number 
under-5 of 
mortality status Mean < 18 5 30+ cases 

Sub-Saharan Afnca 
Burkina Faso 

Dead 2099 152 13 582 
LIVIng 2100 145 09 2439 

Ghana 
Dead 2280 152 42 217 
LIVIng 2169 118 34 1,384 

Kenya 
Dead 2166 110 14 335 
LIVIng 2204 97 27 2,719 

MalawI 
Dead 2143 86 08 538 
LIVIng 2155 100 1 1 1,570 

Naffi1bla 
Dead 2220 134 78 195 
LIVIng 2263 139 75 1892 

NIger 
Dead 2063 186 08 796 
LIVing 2078 201 16 2184 

Senegal 
Dead 2165 159 24 410 
LIVIng 2190 149 39 2257 

Tanzarua 
Dead 2198 88 24 702 
LIVing 2165 100 19 3,413 

Zambia 
Dead 2167 114 21 618 
LIVing 2181 114 26 2352 

Zimbabwe 
Dead 2322 18 61 169 
LIVing 2308 56 59 1619 

Near EastINorth Afnca 
Egypt 

Dead 2650 16 225 458 
LIVing 2692 16 241 4058 

Morocco 
Dead 2369 34 84 238 
LIVing 2415 39 112 2,422 

Turkey 
Dead 2628 08 265 155 
LIVing 2577 27 18 1 2,113 

Latin AmericalCanbbean 
BoliVIa 

Dead 2449 23 98 254 
LIVing 2421 25 77 1887 

Colombia 
Dead 2461 18 101 118 
Llv10g 2446 39 91 3011 

DOIIDIDcan Repubbc 
Dead 2278 105 63 143 
Llv10g 

Guatemala 
2327 89 75 1850 

Dead 2403 58 73 400 
LIVIng 2420 37 83 4136 

Peru 
Dead 2472 1 1 90 469 
LIVIng 2476 13 92 4372 

Note Under-5 mortality status refers to deaths among children 
born 10 the 5 year penod preceding the survey 
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6 Socioeconomic Differentials 

6 1 URBAN-RURAL RESIDENCE 

The classlftcatIon of urban and rural places of resIdence 
IS based on deftmUons used by the natIonal statlsUcal offIce m 
each country Therefore. the sIze of towns and cItIes defmed as 
urban may vary from one country to another 

There are consIstent marked dlfferences 10 the level of 
malnutrItIon between urban and rural areas chromc energy 
defIcIency (CEO) IS more common m rural areas m all DHS 
countrIes except BolIVIa and Turkey (see FIgure 6 1), whde 
obesIty (FIgure 6 2) IS predommantly an urban mamfestatIon (see 
Table 61) 

Chromc energy defICIency IS partIcularly hIgh m the rural 
areas of the sub-Saharan countnes, espeCIally m Burkma Faso, 
Namtbla, NIger, and Senegal. where more than 15 percent of rural 
mothers have BMI < 18 5 In contrast, m Latm Amenca (but not 
the Dommlcan RepublIc), Egypt, Morocco, and Turkey, chromc 
energy defICIency IS relauvely low and/or only small dIfferences 
eXIst between urban and rural areas The opposIte IS observed 
regardmg obeSIty 15 percent or more of urban mothers m the 
Near East and North Afncan countrIes present BMI 30+, whIle m 
the other two regIons, only Namtbla, ZImbabwe, Guatemala, and 
Peru show hIgh percentages of obeSIty (more than 10 percent) 
among urban mothers (see FIgure 6 2) 

62 MOTHER'S EDUCATION 

Mother's educatIon IS defmed here as the hIghest level of 
schoolIng attended, regardless of whether the woman completed 
the level Thus, women IdenUfled as havmg pnmary educatIon 
have attended, but not necessardy completed, pnmary school 
Secondary and hIgher educatIon have been combmed mto one 
category because few women have achIeved hIgher levels of 
educatIon m most countrIes 

There IS a negatIve assocIaUon between mothers' educa
tIon and chromc energy defICIency-the hIgher the level of 
educatIon, the lower the percentage of mothers wIth BMI below 
185 (see Table 62) ThIs pattern IS found m all the DHS sub
Saharan countrIes, the DOmImcan RepublIc, Egypt, and Morocco 
In the remammg Latm Amencan countnes and Turkey, the pattern 
IS reversed. that IS, women WIth hIgher levels of educatIOn tend to 
have hIgher levels of chromc energy defICIency As wIll be seen 
later, the effect of educatIon on chromc energy defICIency, after 
controllIng for other vanables, IS Important only m Kenya. 
MalaWI, Namtbla, and ZImbabwe The multIvarIate analysIs 
presented m thIs report also shows lower levels of chromc energy 
defICIency at hIgher levels of educatIon 
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At the other end of the dIstrIbutIon, obeSIty tends to tn

crease WIth educatIon, except m ColombIa and Turkey, where the 
prevalence of obeSIty IS hIghest among mothers WIth no educatIon 
(13 and 21 percent, respectIvely) By contrast, m Egypt and 
Guatemala the prevalence of obeSIty IS hIghest among mothers 
who attended secondary or hIgher educaUon (30 and 13 percent. 
respectIvely) 

6.3 SOCIOECONOMIC STATUS 

The SOCIOeCOnOmIC status of women WIth chddren born III 
the fIve years precedIng the survey was determmed from varIables 
related to household posseSSIOns and dwellIng charactenstIcs 
posseSSIon of a radIO, teleVISIon, or refngerator, floor matenal. 
water supply, tOIlet avaIlabIlIty, and the number of persons per 
sleepmg room m the household S 

The relatIOnshIp between socIoeconOmIC status and 
chromc energy defICIency IS more conclUSIve than that observed 
for level of educatIon The hIgher the level of socIOeconOmIC 
status. the lower the percentage of mothers WIth chromc energy 
defICIency (see Table 6 3) The only exceptIon to thIS pattern IS 
BolIvla6 where the percentage of women WIth chromc energy 
defICIency mcreases WIth socIoeconOmIC status Note. however. 
that m BolIVia the dIfferences between categones of SOCIOeco
nOmIC status are small The countrIes WIth the largest dlfferenuals 
m chromc energy defiCIency by socIoeconOmIC status are m sub
Saharan Afnca 

The proportIon of mothers who are obese generally 
mcreases WIth SOCIOeCOnOmIC status m the countnes analyzed 
However, In SIX countnes (Kenya, Turkey, BohvIa. ColombIa, 
Guatemala, and Peru) the proportIon of obese mothers IS hIgher 
m the "low" SOCIOeCOnOmIC category than the "medmmlhIgh" 
category Also, the percentage of obese mothers In Turkey and 
ColombIa IS SImIlar across SOCIOeCOnOmIC status categones 
Egypt. the country WIth the hIghest levels of obeSIty, shows the 
greatest varIatIOn across status categones 17 percent for "very 
low" versus 41 percent for "medIumlhIgh" (FIgure 6 3) 

5 Po1Ots were asSIgned With the follow1Og cntena persons per room two 
po1Ots If the ratIo was 2 or less one pomt If the ratIO was 3-4 and zero 
po1Ots If the ratIO was 5 or more persons per room For possessIOn of a 
radlo, TV or refngerator, a woman receIved one pomt otherwIse zero 
po1Ots Floor matenals water and tOllet aVaIlablbty added two one or 
zero po1Ots respectIvely, depend10g on the quabty of these servIces For 
the ownershIp of a car (not for work), two po1Ots were assIgned The 
10dex can take values between zero and 13 

6 Here It must be remembered that 22 percent of women WIth hIgher 
educatIon 10 BolIVIa were not measured (see Table 3 2) 



Table 6 1 Mean BMI among women with children under 5 Table 6 2 Mean BMI among women With cgildren under 5 :r:ears b:r: 
years by resIdence education 

Mean BMI among nonpregnant women with chtldren born m 
Mean BMI amon~ no~regnant women With children born In the 5 
year lfr.nod prece Inf e survey and percentage below and above the 

the 5 year penod precedtng the survey and percentage below cuto pOints for BM by level of education Demographic and Health 
and above the cutoff pomts for BMI by place of residence Surveys 1990 1995 
DemographIc and Health Surveys 1990 1995 Coun!ry and BMI Number 

mother s of 
Country and BMI Number education Mean < 18 5 30+ cases 
place of of 
reSidence Mean <185 30+ cases Sub Saharan Africa 

BurkmaFaso 

Sub Saharan Afnca 
None 2078 153 05 2430 
Pnm~ 2210 104 30 385 

BurkmaFaso Secon arylhlgher 2338 106 76 197 
Urban 2227 96 33 1107 Ghana 
Rural 2075 157 06 1,905 None 2117 136 16 626 

Ghana pnm~ 2182 120 39 878 

Urban 2310 106 78 472 
Secon arylhlgher 2448 62 124 97 

Kenya 
Rural 21 16 129 17 1 129 None 2148 172 30 532 

Kenya pnm:r; 2188 90 19 1823 
Urban 2349 41 61 367 Secon arylhlgher 2264 66 36 699 
Rural 2175 108 19 2687 MalaWI 

None 2120 121 03 862 
MalaWI Pnm~ 2168 72 12 1 107 

Urban 2256 70 44 555 Secon arylhlgher 2394 68 100 139 
Rural 2138 100 06 1,553 NalUlbla 

NanubJa None 2212 197 51 353 
Urban 2424 88 136 717 Pn~ 2203 153 62 1008 

Secon ary/hlgher 2356 93 106 726 
Rural 2159 170 39 1,370 Niger 

Niger None 2058 199 09 2518 
Urban 2273 131 65 1 165 pnm:r; 2173 189 39 312 
Rural 2046 209 03 1,815 Secon ary/hlgher 2381 116 88 150 

Senegal Senegal 
162 None 2157 30 2154 

Urban 2306 111 73 915 Pnm:r; 2287 116 68 355 
Rural 2123 172 21 1752 Secon ary/hlgher 2357 76 89 158 

Tanzania Tanzania 
Urban 2251 61 40 717 None 2138 122 15 1519 

Pn~ 2176 88 19 2459 
Rural 2146 109 14 3398 Secon ary/hlgher 2401 42 90 137 

Zambia Zambia 
Urban 2256 93 46 1,314 None 2119 125 13 521 
Rural 2106 133 05 1,656 Pnm:r; 2165 115 22 1826 

Zimbabwe Secon ary/hlgher 2260 101 42 620 
Zimbabwe 

Urban 2468 24 133 409 None 2234 52 48 218 
Rural 2252 63 32 1379 pnm~ 2283 67 48 925 

Secon ary/hlgher 2370 32 78 645 
Near East/North Afnca Near EastJNorth Africa Egypt 

E~t Urban 286O 1 1 357 1,942 one 2571 23 160 2083 
Rural 2565 19 155 2574 pnm~ 2797 12 327 1148 

Morocco Secon ary/hlgher 2789 08 296 1285 
Urban 2546 30 185 1,074 Morocco 

None 2374 41 91 2060 
Rural 2319 44 57 1,586 Pnm:r; 2552 22 321 178 

Turkey Secon ary/htgher 2516 36 165 279 
Urban 2600 3 1 197 1409 Turkey 
Rural 2549 16 170 859 None 2595 21 21 1 566 

pn~ 2605 23 204 1277 
Latm AmencalCanbbean Secon ary/htgher 2491 41 103 425 

BoliVia Latm America/Caribbean 
Urban 2458 28 102 1187 Bohvla 
Rural 2385 21 52 954 None 2394 16 19 308 

Colombia Pnm~ 2459 20 95 971 
Urban 24 51 38 92 2134 

Secon ary/hlgher 2397 32 8 I 862 
Colombia 

Rural 2436 40 91 995 None 2434 28 127 138 
DomInIcan Repubhc Pn~ 2454 37 94 1303 

Urban 2367 84 90 1203 Secon ary/htgher 2442 41 87 1688 
Rural 2256 99 48 790 DOIUIDlcan Repubhc 

None 2275 137 55 164 
Guatemala Pnm~ 2302 86 73 1099 

Urban 2525 3 1 13 1 1209 Secon ary/hlgher 2363 84 79 728 
Rural 2356 43 53 3327 Guatemala 

Peru None 2366 3 I 42 1871 
Urban 2518 12 116 3030 pnm~ 2424 42 94 2188 

Secon ary/hlgher 2518 44 134 477 
Rural 2394 16 47 1811 Peru 

None 2454 I I 69 448 
Pn~ 2475 12 87 1951 
Secon ary/htgher 2480 15 99 2442 
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FIgure 6 1 Percentage of women wIth BMI < 18 5 by place of resIdence, DemographIc and Health Surveys 1990-1995 
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FIgure 6 2 Percentage of obese women (BMI 30+) by place of reSIdence, DemographIc and Health Surveys 1990-1995 
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Flgure 6 3 Percentage of obese women (BMI 30+) 10 21mbabwe, Egypt, and Guatemala by SOCloeconOffilC status, Demographlc and 
Health Surveys 1992-1995 
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Table 6 3 Mean BMI among women With chIldren under 5 :z::ears b:z:: socloeconormc status 

Guatemala 

Mean BMI among nonpregnant women With chIldren born 10 the 5-year period ?!reced1Og the survey and percentage below and above the cutoffpo1Ots 
for BMI by soclOeconormc status, DemographIc and Health Surveys 1990 995 

Country and BMI Number Country and BMI Number 
socioeconormc of SOCloeconormc of 
status Mean < 18 5 30+ cases status Mean < 18 5 30+ cases 

Sub Saharan Afnca Near EastINorth Africa 
Burkma Faso Egypt 

Very low 2081 153 07 2466 Very low 2579 21 170 2532 
Low 2231 101 24 390 Low 2777 1 1 298 1,286 
MedlUmlhlgh 2431 57 108 156 Medtumlhigh 2966 06 412 698 

Ghana Morocco 
Very low 2130 133 20 1310 Very low 2281 47 40 1,302 
Low 2304 86 81 209 Low 24 36 47 136 472 MedlUmlhlgh 2534 49 159 82 MedlUmlhlgh 2587 21 196 886 Kenya 

2172 2662 Turkey Very low 112 20 
Low 2328 25 61 295 Very low 2504 29 156 451 
Medtumlhigh 2479 04 54 97 Low 2606 19 201 689 

MalawI MedlUmlhlgh 2597 29 191 1 128 
Very low 2144 98 07 1896 
Low 2233 87 44 182 Latm Amerlca/Canbbean 
MedtUmlhlgh 2542 32 153 30 BolIVia 

Narmbla Very low 2416 22 73 1541 
Very low 2153 172 34 1413 Low 2470 28 115 415 
Low 2333 111 120 258 MedlUmlhlgh 2401 36 57 185 
MedlUmlhlgh 2513 62 166 416 ColombIa 

NIger 
2055 

Very low 2393 51 75 899 
Very low 202 07 2560 Low 2445 39 99 798 
Low 2280 125 71 248 MedlUmlhlgh 2479 31 98 1432 MedlUm/htgh 2508 82 174 172 DormDlcan Republic Senegal 

2133 Very\ow 2240 106 41 885 Very\ow 168 24 1918 Low 2330 87 74 566 Low 2289 107 65 507 MedlUm/htgh 2409 76 110 542 Medtum/htgh 2393 103 103 242 
Tanzama Guatemala 

Very low 2152 102 13 3772 Very low 2352 42 45 3532 
Low/medlumlhlgh 2344 65 80 347 Low 2568 33 175 730 

ZambIa MedlUmlhlgh 2607 26 162 274 
Very low 2123 129 10 2074 Peru 
Low 2260 85 42 601 Very low 2431 13 62 3035 
MedlUm/hIgh 2361 75 85 295 Low 2545 19 159 627 

Zimbabwe MedlUmlhlgh 2533 1 1 119 1 179 
Very low 2262 60 39 1469 
Low 2420 26 88 210 
Medtumlhlgh 2650 15 242 109 
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Table 6 4 Mean BMI among women with chlldren under 5 
years by ethmc ongm/rehglOn/language 

Mean BMI among nonpregnant nonlactatmg women with 
chlldren born m the 5 year penod precedmg the survey and 
percentage below and above the cutoff pomts for BMI, by 
ethmc ongm/rehglonllanguage Demographic and Health 
Surveys 1990 1995 

BMI Country and 
ethmc onglnl 
rehglOnIlanguage Mean <185 

Sub Saharan Africa 
Ghana(1) 

Asa/FanlOAkal 
EwelMole 21 55 

Other 2237 
Kenya(2) 

KaI/Kam/Ktk/MerIMIJ 2192 
Other 2212 

Namtbla(3) 
Eng! AfnklGerm 24 38 
Ashlvambo 21 98 
Other 2285 

NIger(4) 
HaolKanlPeul 
Tou/OthNlg 20 46 

Other 2155 
Senegal(5) 

PoulManlBaulOthSen 2121 
Other 2218 

Tanzama 
Mushm 2178 
Other 2160 

Zambla(6) 
BetnlNWlBarlMam 21 72 
Other 2187 

Zimbabwe 
Chnstlan 23 58 
Other 2260 

Near EastlNorth Afnca 
Egypt 

Mushm 2694 
Non Mushm 25 96 

Turkey 
Turktsh 26 03 
Non Turktsh 2471 

Latm Amenca/Carlbbean 
Bohvla 

Spamsh 2518 
Indtgenous languages 25 34 

Guatemala 
Spanish 24 47 
Indigenous languages 23 73 

Peru 
Spamsh 2489 
Indigenous languages 23 86 

134 
86 

118 
71 

71 
144 
148 

208 
162 

218 
117 

106 
91 

128 
96 

47 
58 

15 
28 

24 
26 

26 
21 

45 
29 

14 
09 

Number 
of 

30+ cases 

29 1,205 
56 374 

25 1746 
26 1308 

13 7 170 
40 910 

10 1 1,006 

10 2115 
24 853 

36 894 
40 1772 

22 1,930 
1 8 2,168 

25 1,748 
25 1 218 

78 853 
41 935 

242 4267 
198 249 

195 1949 
146 319 

10 4 1539 
30 600 

10 5 2,362 
45 2155 

103 4,229 
17 603 

(l)ASNFAN/AKAIEWElMOLE=Asante Fantl,OtherAkan, 
Ewe, and Mole-Dagbam 
(2) KALlKAMlKlKlMERlMIJ = KalenJm Kamba Kikuyu, 
MerulEmbu, MIJlkendalKiswahlb 
(3) Eng!AfnklGerm = Engbsh, Afnkaans and German 
(4) HAO/KANIPEUITOU/OTHNIG = Haoussa, Kanoun, 
Peulh Touareg bella Toubou Other Niger 
(5) POUIMANIBAU/OTHSEN = Poular, Mandmgue, Baub 
Other Senegal 
(6) BEMINWIBARIMAM = Bemba Northwestern, Baroste 
Mambwe 
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Compared WIth educatIon, SOCIoeconormc status appears to 
be a better predIctor of both chromc energy defIcIency and obeSIty, 
although, lOgIcally, there should be a strong asSOCIatIon between the 
two IndIcators because socloeconormc status IS commonly obtamed 
through educatIOn ThIS IS dIscussed further 10 the last sectIon of 
thIS report, WhICh Includes a multIvanate analysIs of the van abies 
assocIated wIth maternal nutrItIonal status 

64 ETHNIC ORIGINIRELIGIONILANGUAGE 

The last vanable exammed-ethmc ongm, relIgton, and 
language-relates to the sociocultural charactenstIcs of the 
populatIOn m the countnes analyzed, and was obtaIned from 
responses to queStIons on ethmc group, relIgIOn, and language 
spoken at home SInce not all three questIOns were asked In the 
countrIes analyzed, the assumptIOn IS that anyone of the three IS a 
SUItable 1OdIcator for measur10g dIfferentIals In maternal nutrItIonal 
status InformatIOn IS avaIlable for 13 of the 18 DHS countnes 
analyzed None of the questIOns was asked 10 Burkma Faso or 
MalaWI, and of the remaInmg eIght sub-Saharan countnes, ethmc 
ongm was asked In only SIX For Tanzama, ZImbabwe, Egypt, and 
Turkey the analYSIS was based on the relIgIon questIOn, whtle m 
BolIVIa, Guatemala, and Peru the questIon used was language 
spoken at home 

Table 6 4 presents the mean BMI and percentage of mothers 
wIth chromc energy defIcIency and obeSIty for each category In 
LatIn Amenca, mdIgenous mothers (those who speak an mdIgenous 
language) have a slIghtly lower prevalence of chromc energy 
defICIency and a substanttally lower prevalence of obeSIty than 
mothers whose mam language IS Spamsh The percentage of 
Spamsh-speakmg mothers who are obese IS 10 percent 10 all three 
countrIes, compared WIth 2-5 percent among mothers who speak 
1OdIgenous languages ObeSIty IS also hIgher among MuslIm than 
non-MuslIm mothers In Egypt and htgher among TurkIsh than non
TurkIsh mothers In Turkey In the sub-Saharan countnes, the 
percentage of mothers WIth chrome energy defiCIency varIes WIdely 
among ethmc groups, partIcularly In Ghana, Kenya, NarmbIa, and 
Senegal In NarmbIa, the InCIdence of obeSIty among women of 
EnglIshlAfnkaans/German ongIn IS partIcularly hIgh (14 percent) 



7 Relative Risks of Malnutrition 

TIus report has presented a descnptlve analysIs of 
maternal malnutntlon and Its rufferentlals by blodemographIc and 
SOCloeconOIDlC vanables Smce many of these covanants are 
mterrelated, a multlvarlate analysIs of the deterIDlnants of 
maternal malnutntIOn was undertaken to deterIDlne the net effect 
on low and hIgh BMI Tables 7 1 and 7 2 mclude the odds ratlos 
for 10gIStlc regressIon of deterIDlnants of chromc energy defI
cIency (BMI < 185) and obesIty (BMI 30+), respectlvely, for 
each DHS country The varIables used 10 the descnptlve analYSIS 
were placed 10 the 10gIStlC regressIon model as dIchotomous 
varIables wIth results slgmflcant at p < 0 05 and p < 0 1 Buth 
weIght and chtld survIval were not mcluded 10 the model because 
both events occurred before assessment of the mother's chromc 
energy defICIency Although these two vanables can mfluence 
levels of chromc energy defIcIency 10 mothers, they do not 
explam the hypothesIs of mtergeneratIOnal hnks 10 whIch mothers 
WIth chromc energy defIcIency tend to have small chIldren 
LIkeWIse, the nutntIOnal status of the chIld IS also excluded from 
the models as a covarIant of the mother's chromc energy defI
CIency The relatlonshlp between chromc energy defICIency 10 the 
mother and 10 the chtld appears to be one 10 WhICh the mother's 
nutntlonal status can expiam the nutntlonal status ofthe chtld but 
not the other way around, as hypothesIzed 10 the IOtergeneratlonal 
lmks framework 

The malO objectIve of the multlvarlate analYSIS IS to 
exarmne the relatIOnshIp of each variable WIth maternal malnutrI
tIOn (chromc energy defICIency and obeSIty) when the effects of 
other variables are held constant, and then to compare the results 
across DHS countnes and regIons Secondary obJectlves are to 
see how well the models fIt the data for each country and how 
much varlatlon 10 nutntIOnal status mdlcators can be explamed by 
the variables mcluded 10 each model 

7 1 CHRONIC ENERGY DEFICIENCY 

The multlvanate analYSIS confirms most of the flOdlOgs 
presented 10 the descnptlve analYSIS (see Table 7 1), partIcularly 
In the dlrectlon of the relatlonsrup between chromc energy 
defICIency and Its covarIants However, not all varIables are 
sIgmfIcantly assocIated WIth chrome energy defICIency across 
DHS countrIes In partIcular, none of the varIables mcluded has 
sIgmflcant effects 10 BohvIa The most relevant fmd10g IS the 
strong dtfference 10 the net nsk of chromc energy defICIency by 
breastfeedtng status and SOCIOeconOIDlC status 

Of the SOCloeconOIDlC vanables-urban-rural reSIdence, 
educatIon, and SOCloeconOIDlC status-almost every country had 
at least one van able sIgmflcantly explatmng the varIatIOns 10 

chromc energy defICIency, thus conflrIDlng the results of the 

descnptlve analYSIS The net odds ratlos of chromc energy 
defICIency for mothers WIth "very low" or "low" SOCloeconOIDlC 
status are substantlally hIgher than those observed for mothers 
WIth "medlUm/htgh" status ThIs flOdlOg not only confIrms the 
presence of SOCIOeconOIDlC factors deterIDlmng chromc energy 
defICIency but also lOdlcates that It IS among the poorer groups 
that chromc energy defICIency IS most prevalent In Egypt and 
Guatemala, none of the SOCloeconOIDlC varIables made the model, 
however, 10 both cases the ethmc ongm/rehgIOnIlanguage 
clasSificatIOn proved to be slgmflcant With a lower net odds ratlo 
for "non-lOdlgenous" and "non-Mushm" mothers The breast
feedmg status of the mother at the time of the survey shows IDlxed 
results In Kenya, NaIDlbIa, Zimbabwe, Egypt, Morocco, and 
Guatemala, chromc energy defiCiency net nsk IS greater for 
lactatlOg mothers, whIle 10 MalaWI, Niger, Turkey, and Peru the 
opposite IS observed 

Urban-rural reSidence IS an Important deterIDlnant of 
chromc energy defICIency 10 Burkma Faso, Kenya, NIger, 
Senegal, TanzanIa, ZambIa, Turkey, and Peru In the rematnmg 
countries, urban-rural reSidence does not explatn the level of 
chromc energy defICiency Mother's educatlon IS sIgmflcant 10 

only four sub-Saharan countrIes In Kenya, MalaWI, and Narmbla 
mothers WIth no educatlon have nsks of chromc energy defiCIency 
at least 40 percent hIgher than the reference group (mothers With 
pnmary education), whIle 10 ZImbabwe the relatIonshIp IS 
sIgmflcant only for the more educated mothers 

Mothers' age IS also an Important covarIant of chromc 
energy defICIency, appearmg slgmflcantly 10 7 of the 18 DHS 
countrIes BurklOa Faso, MalaWI, Narmbla, Senegal, Zambia, 
ColombIa, and Peru Although the net odds ratios follow the 
rurectlon of the descnptlve results, they are only sIgmflcant at 
younger or older age groups In MalaWI, for example, mothers 
age 15-19 have almost tWice the nsk (1 85) of chromc energy 
defICIency observed for mothers age 25-29 (1 00), compared WIth 
Zambia where the nsk of chromc energy defiCIency IS around 0 90 
tlmes that observed for the reference group (mothers 25-29 years) 
Somethmg SImIlar happens at the other end of the age dIstrIbutIOn 
NamIbIa shows hIgher rIsk for mothers age 35-49 whIle Senegal 
and ColombIa show half the rIsk or less of the reference group 
(mothers 25-29 years) Mother s age has a more Important 
mfluence on the prevalence of obeSIty, as wIll be seen 10 the next 
sectIOn It IS also pOSSIble that the age effect on chrome energy 
defICIency IS affected by the panty of the mother WIth the 
exceptIon of Senegal, parIty 1 mothers have greater nsk of 
chromc energy defICiency than mothers who are parity 2-3 At the 
same tIme, the net odds nsk for hIgher parIty mothers (4+) IS 
much less than observed for the reference group (2-3 chIldren) 
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Table 7 1 Net relative nsk of chromc energy deficiency among nonpregnant mothers age 15 49 

Net relatIve nsk of chromc energy deficIency (BMI <18 5) among nonpregnant mothers age 15-49 by background charactenstIcs Demograpluc and Health Surveys 1990 1995 

Sub Saharan Afnca Near EastJNorth Afnca Latm AmencalCanbbean 

BurkIna Tan- :lIm Co- DOffilllican Guate-
CharactenstIc Faso Ghana Kenya MalaWI NalIllbla Niger Senegal zanIa Zambia babwe Egypt Morocco Turkey lombJa RepublIc mala Peru 

Mother's age 
1519 1172 1854* 1106 1719** 0902** 1676 2375* 
2024 1058 0948 1 173 0992 1022 0738 1382 
2529 1000 1000 1000 1000 1000 1000 1000 
3034 1226 0664 1107 0883 1163 0467** 0896 
35-49 1425* 0929 1685** 0709* 1504* 0215** 1480 

ResIdence 
Urban 1000 1000 1000 1000 1000 1000 1000 1000 
Rural 1526** 1677* 1554** 1325* 1 509** 1 288* 0383** 1 836** 

Mother s educatIon 
No educatIOn 1 647** 1 714** 1 386* 0715 
Pnmary 1000 1000 1000 1000 
Secondary + 1007 0809 0721 0515** 

SoclOeconolIllc statIrs 
Very low 2127* 2895* 1980** 2394** 1679* 2631** 2387** 1581* 1783 
Low 1736 1794 2804** 1000 1000 1164 2566** 1279 1339 2603** 
Medium + 1000 1000 1000 1486 1565 1000 1000 1000 1000 1000 

RIsk of preVIous bIrth mterval 
Low 1000 
HIgh 140 

Panty 
1 1058 2119** 0515** 1372* 1228 1068 
23 1000 1000 1000 1000 1000 1000 
4+ 0740* 1035 0685** 1334* 0634** 0448 

Currently breastfeedmg 
Yes 1 365** 0715** 1 374** 0830* 2492** 1 630** 1 426* 0433** 1376* 0574** 
No 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 

Ethmc/rebglOuslbngwsbc group 
1 642** 1 820**" 1 564**b 1 976**c 1 195*d 2242**e 1808 **f Yes 

No 1000 1000 1000 1000 1000 1000 1000 

Note Significant at * p < 0 1 ** P < 0 05 In Kenya the SOClocconODlIC status clasSification IS for low and other 
"KalenJm Kamba, Kikuyu MeruJEmbu MIJIkendalKtswahill 
b Haoussa, Kanoun Peulh Touareg bella, Toubou Other Niger 
c Poular Mandmgue Baub Other Senegal 
d Bemba, Northwestern Baroste Mambwe 
eMuslim 
fLadmo 



The relattve nsk of chromc energy defIcIency by prevIous 
bIrth mtervalis sIgmficant only m Ghana Mothers wIth a first 
chlld or a chtld WIth a precedmg bIrth mterval of less than 24 
months (hIgh nsk) have chromc energy defIcIency nsks 1 4 tImes 
those observed for mothers WIth a bIrth mterval of 24 months or 
more (low nsk) Although the results confrrm the fmdmgs of the 
descnpttve analysIs, the lack of sIgmficance of thIs van able 
among sub-Saharan countnes IS surpnsmg It may be that the 
mfluence of length of prevIous bIrth mterval disappears when 
panty IS taken mto the model In Ghana and Tanzania, panty 1 
mothers have hIgher nsk of chromc energy defICIency (2 1 and 1 4 
urnes, respectIvely) than other mothers In BurkmaFaso, Senegal, 
ZambIa, and Peru, mothers m the hIghest parIty group (4+) have 
lower nsk of chromc energy defICIency (0 7 or less) than observed 
for panty 2-3 mothers (1 0) The excepuon IS TanzanIa, where 
panty 4+ mothers have greater nsk of chromc energy defICIency 
(13) 

72 OBESITY 

The muluvanate analysIs results for obesIty (Table 7 2) 
are dIfferent from those descnbed for chromc energy defICIency 
Mother's age, urban-rural resIdence, SOCIoeconOffilC status, and 
parIty are the mam sIgmficant van abIes associated WIth obeSIty 
The dIrecuon of the relattonship of each vanable WIth obesIty 
remams as m the deSCrIptIve analysIs The relative rIsk of obesIty 
IS conSIderably lower for rural mothers than for urban mothers, 
suggesung that obesIty IS mamly urban phenomenon In Egypt, 
where a hIgh proporuon of obesIty IS observed, rural mothers have 
about half the rIsk of theIr urban counterparts The rIsk of obesIty 
for urban mothers m Morocco and Turkey IS two-thIrds and tbree
fourths the rIsk for rural women, respectIvely 

Mother's age IS sIgmficantly assocIated WIth obesIty mall 
DHS countnes except Bohvia the older the mother, the greater 
the relatIve rIsk of obesIty In Turkey, for example, mothers age 
15-19 have only 0 2 urnes the rIsk of obesIty observed for mothers 
25-29, compared WIth 2 2 tImes for those age 35-49 years The 
same relauonshlp IS observed by SOClOeconOffilC status the hIgher 
the SOCIoeconOffilC status, the hIgher the net rIsk of obesIty (In 
BollVla the OppOSIte IS observed) These results are qUalIfIed by 
the fmdmgs on mother's educatIon, m WhICh less educated 
mothers have lower net nsk of obeSIty Turkey departs from thIS 
trend the net relatIve rIsk of obeSIty m Turkey IS lower among 
mothers WIth secondary or hIgher educauon (0 4) than those WIth 
pnmary educatIon 

The mclusion of ethmc ongm/rehglOn/language m the 
models supports the fmdmgs by educatIon and SOClOecon01DlC 
status m Ghana, Narrubta, NIger, Egypt, Turkey, BollVla, and 
Peru In BohvIa, for example, mdIgenous mothers have a lower 
net nsk of obeSIty (04) mdependent of the net relatIve nsk 
observed by educauon or SOCIoeconOffilC status Combmmg the 
net relatIve nsk for ethmc ongm/rehglOn/language and SOCIoeco
nOffilC status obtams net relatIve rISks of obeSIty that are always 
lower for mdIgenous mothers 

SOCIO
econOffilC 
Status 

Low 
MedIum/Htgh 

Ethmcity 

IndIgenous Nomndigenous 

1 915 x 0 404 = 0 774 1 915 x 1000 = 1 915 
1000x0404=0404 1 000 x 1 000= 1 000 

The blOdemographic covanants of obeSIty appear to have 
greater Importance m the Near EastINorth AfrIcan and Latm 
Amencan countrIes ParIty, breastfeedmg status, and preVIOUS 
bIrth mterval tend to enter the model of obeSIty nsks m these 
countrIes more often than m sub-Saharan AfrIca As expected, 
parIty of the mother IS posItIvely assocIated WIth the net nsk of 
obeSIty In Peru, for example, fIrst-chIld mothers and those WIth 
the hIghest panty (4+) have 0 7 and 1 9 tImes the net relative rIsk 
of obeSIty observed for mothers WIth 2-3 chtldren (1 0) Lactatmg 
mothers are less hkely to be obese m NarrubIa, Egypt, Morocco, 
Turkey, the DOffilmcan Repubbc, Guatemala, and Peru 
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Table 7 2 Net relanve nsk of Obesl!l: among nonl1regnant mothers age 15-49 

Net relanve nsk of ObesIty (BMI 30+) among nonpregnant mothers age 15-49 by background charactensttcs DemographIc and Health Surveys 1990 1995 

Sub Saharan AfrIca Near EastINorth AfrIca Latm ArnencalCanbbean 

Burlana Tan Ztm- Co- DOIrumcan Ouate 
Charactensttc Faso Ghana Kenya MalaWI Namtbla NIger Senegal zama ZambIa babwe Egypt Morocco Turkey BolIVIa lombla RepublIc mala Peru 

Mother's age 
15 19 1993* 1040 13 438* 0083** 0581 I 184 0455** 1216 0239** o 344** 0 393* 0236** 0294** 
20-24 0545 0803 0409* 5348 0332** 0451 * 1278 0393* 0923 0349**0450** 0510** 0667* 0677* 0480** 0615** 0600** 
2529 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 
3034 2220* 1521 1751 19 376** 1 532 1 110 1844* 2467* 2338* 1592 1200* 0952 1230 1711** 0864 1014 1091 
35-49 2589* 2416** 2902** 9739** 2087** I 862* 3211** 6 092** 3 569** 1 392 1 527** 1 473** 2 225** 1751** 0972 1279 1639** 

ResIdence 
Urban 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 
Rural 0437** 0385** 0356** 0557** 0086** 0424** 0418** 0 145** 0308* 0481 ** 0688** 0734** 0571 ** 0584** 0568** 

Mother's educabon 
No educatton 0330** 0471 * 0245** 0550** 0900 0265** 0468* 0585** 
Pnmary 1000 1000 1000 1000 1000 1000 1000 1000 
Secondary + 1670 0972 4402** 0830** 0385** 0861 0759 0753 

SoclOecononuc status 
Very low o 235** 0 248** 0326** 0201 ** 0353** 0225** 0242** 0388**0483** 0238** 0696** 1 497 0573** 0445** 0358** 0518** 
Low 0397* 0649 0979 0481** 0622 a 0484** 0558* 0798* 0735* 0966 1915* 0977 0637** 0915 1 156 
Medluru+ 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 

RIsk of preVIous mterval 
Low 0636** 0589** 1309** 1373* 1446* 1326** 
HIgh 1000 1000 1000 1000 1000 1000 

Panty 
1 0092** 0508 0530 0712** 0722 0679** 0511** 0611** 0618* 0480** 0663** 
23 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 
4+ 0933 0439** 2460* I 307** 1 528** 1207 1568* 1345* 1234 1154 1911** 

Currently breastfeedmg 
Yes 0622** o 562** 0 540** 0 769* o 455** 0 556** 0 769** 
No 1000 1000 1000 1000 1000 1000 1000 

EthmcJrehglOusllmgwsbc group 
o 455b o 501**c o 650**d 0663**" 0404**f o 234**f Yes 0542** 

No 1000 1000 1000 1000 1000 1000 1000 

SIgnificant at * p<O 10 ** p<O 05 
a zero cases category 
b EnglIsh AfrIkaans Gennan 
C Haoussa, Kanoun Peulh Touareg bella, Toubou Other NIger 
dMuslIru 
e Non Turkish 
f Quechua, Aymara, Other mdlgenous language 



8 Summary and Conclusions 

Maternal nutrItional status IS a reflectlOn not only of 
women's health but also of the level of the sOcIety's level of 
development Chromc energy defiCiency results from exposure to 
a number of nsk factors mcludmg mfectIous Illnesses, food 
scarcity, madequate food mtake, high parity, short bIrth mtervals, 
and lack of access to appropnate reproductIve health serVlCes and 
educatIon In developmg countnes, maternal chromc energy 
defiCiency IS both a bIOloglCal and a socloeconoffilc problem On 
the one hand, low birth weight chIldren, espeCIally chlldren of 
mothers wIth chromc energy defiCIency, tend to grow mto small
SIzed adults who enter reproductIve hfe at an early age, have small 
bIrth mtervals, and ultImately achIeve hIgh parIties, the result IS 
a new generatlOn of low bIrth weight, chlldren With chromc 
energy defiCiency On the other hand, developmg countrIes may 
lack the necessary resources, programs, and mfrastructure to deal 
WIth problems of chromc energy defiCiency SOCIal programs 
relatmg to health, educatIon, and housmg may not be a first 
pnonty m countnes facmg problems such as mternal warfare and 
debt As a result, maternal chromc energy deflClency IS httle 
recogmzed and msufficiently documented m developmg coun
tries 

Nutntlonal status, based on maternal heIght and weIght, IS 
an Important outcome measure of the DHS program Typically, 
maternal heIght IS a good mdlcator of SOCIOeconOffilC status and 
IS useful for IdentIfymg women at nutrItIonal nsk, addItionally, 
maternal weIght IS closely asSOCIated WIth birth weight and mfant 
mortality Smce nationally representative samples are used, DHS 
data pefffilt companson of maternal nutrItional status wlthm and 
across countries This report presents descnptlve mformatIOn on 
maternal anthropometry related to the nutntlonal status of women 
With chIldren born m the five years before the survey It also 
analyzes the dIfferentials m levels of mate mal nutrItional status by 
selected demographiC, SOCIOeconOffilC, and health-related charac
tenstlcs Two mdlcators of malnutrItIOn obtamed from the BMI 
dIstributIOn are used m thIS report chromc energy defICIency (the 
percentage of women With BMI < 18 5), and obeSity (the percent
age of women With BMI 30+) The relative nsk of malnutrItIOn 
IS also eXaffilned usmg multivarIate analYSIS to detefffilne the 
effects of a particular variable when other vartables are held 
constant 

The level of maternal malnutrItIOn (chromc energy defI
CIency and obeSIty) vanes between countnes and between regIOns, 
however, three general patterns have been IdentIfIed 

• The sub-Saharan pattern shows hIgh percentages of 
mothers WIth chromc energy defiCIency and low percent
ages of mothers who are obese Women tend to be tall 
and thm, WIth 10 percent or more of the mothers clasSI
fIed as havmg chromc energy defICIency In Niger, one
fIfth of the women WIth chlldren born durmg the fIve 
years precedmg the survey had chromc energy defI
CIency These women would be at hIgh nsk for unfavor
able pregnancy outcome If they were to become pregnant 
Immediately 

• The Near EastINorth AfrIcan pattern has low percent
ages of mothers With chromc energy defICiency and high 
percentages of mothers who are obese In Egypt, 
Morocco, and Turkey, more than one-third of the women 
are overweight, m Egypt and Turkey, 18 percent or more 
are clasSified as obese (BMI 30+) 

• The Latm American pattern has relatively low percent
ages of mothers With chromc energy defiCiency and 
moderate percentages of mothers who are obese In 
Bohvta, Guatemala, and Peru, the low prevalence of 
chromc energy defiCiency occurs together With a high 
proportIOn of stuntmg 

The nutrItIOnal status of mothers vanes by age due to 
weight gam dunng the reproductive years Younger mothers have 
greater prevalence of chromc energy deflClency, partIcularly m 
Naffilbla, Niger, and Senegal By age 30, one-tenth of the mothers 
m Egypt and Turkey are obese, compared With 3 percent or less 
m the other countries As With age, BMI mcreases With mother's 
parity, except for countnes where panty 6 or more IS assoctated 
With lower BMI and, therefore, htgher percentages of chromc 
energy deflClency Part of the mcrease observed m the mean 
BMls by parity may be assOCIated With obeSIty Generally, 
obeSIty mcreases WIth parity, but for some countnes It decreases 
after parIty 4-5 These results mdicate the eXistence of maternal 
depletIon over the long term, WhICh tends to occur m countrIes 
With hIgh levels of fertilIty Almost all countnes show a conSIS
tent pattern hnkmg malnutrItion WIth bIrth mtervals hIgh percent
ages of chromc energy defiCIency among mothers of first bIrths or 
mothers WIth bIrth mtervals of less than 24 months, and high 
percentages of obeSity among mothers WIth bIrth mtervals of 24 
months or more 

The postpartum penod, durmg which breastfeedmg can 
affect the weight of the mother, has an Impact on the level of 
chromc energy defiCiency durmg the fIrst year and a half follow
mg the buth of a chIld Some vanatlons are observed across 
countrIes, and are probably related to the length of the lactatIon 
penod In sub-Saharan Afnca, where the average duration of 
breastfeedIng IS around 20 months, the percentage of mothers 
WIth chromc energy defiCIency mcreases With the duratIon of the 
postpartum penod, and stablhzes around 10 percent after three 
years (22 percent m NIger) Women tend to lose weight over the 
course of lactatIOn, thus affectIng their BMI Although the mean 
BMI IS lower for lactatmg mothers. m 7 of the 18 countnes 
analyzed. the prevalence of chromc energy defiCiency IS higher 
among "nonlactatmg" women As expected. obeSity IS more 
prevalent among nonlactatlng women 

BMIs are lower among mothers of low birth weIght 
chlldren The prevalence of chromc energy defICIency by bIrth 
weight of the last chlld IS hIghest m sub-Saharan Afnca In 
Burkma Faso, MalaWI, Naffilbla, and Niger. the prevalence of 
chromc energy defICIency among mothers of low bIrth weIght 
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chIldren IS substantIally hIgher than among mothers of chIldren 
wIth average bIrth weIghts LIkewIse, mothers of stunted chIldren 
10 all sub-Saharan countrIes show hIgher prevalence of chromc 
energy defIcIency, partIcularly mothers of younger chIldren « 24 
months) In NamtbIa, 23 percent of the mothers of stunted 
chIldren have chromc energy defIcIency, compared WIth 13 
percent of mothers whose chIldren have normal height-for-age 
The descrIptIve analysIs of maternal chromc energy defIcIency 
and chIld survIval produced mIxed results WIth no specIfic pattern 
across countrIes or reglOns 

There are marked dIfferences m the levels of malnutrI
tIon between urban and rural areas Chromc energy defIcIency IS 
more common 10 rural areas 10 all DHS countrIes (except BollVla 
and Turkey), whIle obesIty IS predomInantly an urban manIfesta
tIon Chromc energy defIcIency IS partIcularly hIgh 10 rural areas 
of Burkma Faso, NamtbIa, NIger, and Senegal, where more than 
15 percent of mothers have BMI < 185 As expected, chromc 
energy defIcIency decreases as mother's level of educatIon 
lOcreases, especIally m sub-Saharan AfrIca In Burkma Faso, 
Kenya, Namtbla, NIger, and Senegal, the prevalence of chromc 
energy defIcIency IS more than 15 percent among mothers WIth no 
educatIon The relatIonshIp between obesIty and educatIon varIes 
Turkey and ColombIa show hIgh proportIons of obese mothers 
among those wIth no educatIon, whIle Egypt and Guatemala show 
hIgh levels among mothers WIth secondary or hIgher educatIOn 

Compared WIth educatIon, level of SOCIOeCOnOmIC status 
IS a better predIctor of both chromc energy defiCIency and obeSIty 
The hIgher the level of SOCIOeCOnOmIC status of the mother, the 
lower the prevalence of malnutrItIon, partIcularly 10 sub-Saharan 
AfrIca Ethmc onglO, relIgIon, and language also show dIfferen
tIals 10 maternal In Latm Amenca, mdtgenous mothers tend to 
have hIgher levels of chromc energy defIcIency and lower levels 
of obeSIty compared WIth mothers whose malO language IS 
SpanIsh ObeSIty IS hIgher among MuslIm EgyptIan mothers and 
Turkish mothers than among non-Mushm EgyptIan mothers and 
non-Turkish mothers 

The multIVarIate analysIs confIrms most of the flOdlOgs 
presented 10 the deSCrIptIve analYSIS, partIcularly 10 the dIrectIon 
of the relatIonshIp between chromc energy defICIency and ItS 
COVarIants In Kenya, ZImbabwe, Egypt, Morocco, and Guate
mala, chromc energy defICIency net nsk IS greater for lactatIng 
than nonlactatmg women, suggestIng reduced effectIveness of 
lactatIon and poor lOfant growth However, 10 MalaWI, NIger, 
Peru, and Turkey the OppOSIte IS observed (m contrast to the 
pattern seen 10 the deSCrIptIve analysIs) ThIs last flOdmg may be 
an mdlcation that lactatIng mothers are at less rIsk of chromc 
energy defICIency If the rIsks observed for other VarIables are 
ehmInated At least one of the socIoeconOmIC VarIables (I e , 
place of reSIdence, educatIon, SOCIoeconOmIC status, ethmc group) 
entered the model, confirmtng the Importance of thIS VarIable 10 

explalOlOg maternal chromc energy defICIency 

Regardtng obeSIty, the followmg VarIables have slgmfl
cant effects over and above other VarIables 10 the model age, 
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place of reSIdence, socIoeconOmIC status, and the ParIty of the 
mother The relatIve rIsk of obeSIty for rural mothers IS conSIder
ably lower than for urban counterparts, confIrmtng the results 
presented 10 the deSCrIptIve analYSIS In Egypt, Morocco, and 
Turkey, the rIsk of obeSIty for rural mothers IS half, two-thIrds, 
and three-fourths the rIsk for theIr urban counterparts, respec
tIvely In general, the hIgher the level of SOCIOeCOnOmIC status or 
educatIon, the hIgher the relatIve rIsk of obeSIty These flOdmgs 
are substantIated 10 Ghana, Namtbla, NIger, Egypt, Turkey, 
BollVla, and Peru, WIth the mcluslOn of ethmc orIgm/rebglOn/ 
language 

The nsk of obeSIty tends to be detennmed prImarIly by 
SOCIOeCOnOmIC VarIables and seems to be a greater problem for 
Near East and North AfrIcan countrIes The relatIve rIsk of 
chromc energy defICIency IS also determtned largely by SOClOeco
nomtc varIables, espeCIally 10 sub-Saharan AfrIca However, 
fertIhty varIables and chIld health varIables appear to operate as 
mtermedlate varIables regardtng maternal malnutrItIon 

Improvements 10 women's nutrItIonal status WIll only be 
seen when mothers and theIr chtldren are no longer exposed to the 
rIsk factors leadlOg to malnutrItIon ActIOns that would reduce 
these nsk factors are emphasIzed 10 the Program of ActIon of the 
1994 InternatIonal Conference on PopulatIon and Development 
and mclude the followmg 

• 

• 

• 

• 

• 

Maxlmtze the cost-effectIveness of health programs to 
reduce morbldtty and mortalIty, and ensure access to 
basIC health care services for all people SpeCial atten
tIon should be gIven to the lIvmg condttlOns of the poor 
and dIsadvantaged 10 urban and rural areas 

Expand the proVISIon of maternal health servIces 10 the 
context of prImary health care mcludmg educatIon on 
safe motherhood, prenatal care, maternal nutrItIon 
programs, adequate deh very asSIstance, referral servIces 
for pregnancy, chtldblrth and abortIon comphcatIons, 
postnatal care, and famtly planmng 

DeSIgn and Implement programs addresslOg the nutrl
tlOnal needs of women of chIld-bear1Og age, espeCIally 
those who are pregnant or breastfeedmg These pro
grams should also gIve partIcular attentIon to the preven
tIon and management of nutrItIOnal anemta and lOdme
defiCIency dIsorders 

Improve the nutrItIon and health status of young women 
through educatIon and trrumng as part of maternal health 
and safe motherhood programs Adolescents should 
receIve mformatIon, educatIon, and counsel1Og to delay 
famtly formatIon, premature sexual aCtIVIty, and fIrst 
pregnancy 

Ensure food seCUrIty for famtlIes WIth chIldren and 
prevent mtcronutnent defICIencIes 
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Appendix 

Summary of DBS-I, DBS-II, and DBS-III Surveys, 1985-1997 

Regtonand Date of Sample MalelHusband Supplemental StudIes Modules 
Country FIeldwork Implementmg Organlzatton Respondents SIze Survey and AddItional Questtons 

SUB SAHARAN AFRICA 

DHSI 
Botswana Aug Dec 1988 Central StatiStICS Office AW 15 49 4368 AIDS PC adolescent fertlltty 

BurundI Apr Ju11987 Departement de la Population AW 15 49 3970 542 Husbands CA SAl adult mortalIty 
Mlmstere de 1 Inteneur 

Ghana Feb May 1988 Ghana Statistical Service AW 15 49 4488 943 Husbands CA SM WE 

Kenya Dec May 1988/89 NatIOnal Council for PopulatIOn AW 15 49 7150 1 133 Husbands 
and Development 

Ltbena Feb Jul1986 Bureau of Stattstlcs AW 15 49 5239 TBH employment status 
Mlrustry of Plannmg and EconomIc 
AffaIrs 

Malt Mar Aug 1987 InStitut du Saltel AW 15 49 3200 970 Men 2055 CA VC chIldhood 
USED/CERPOD physical handicaps 

Ondo State Sep Jan 1986/87 Mlrustry of Health Ondo State AW 15 49 4213 CA TBH 
Nlgena 

Senegal Apr Jul1986 DirectIOn de la Statlstlque AW 15 49 4415 CA CD 
Mmlstere de I EconOirue et 
des Finances 

Sudan Nov May 1989/90 Departtnent of Statistics EMW1549 5860 FC M MM 
Mlrustry of Economic and 
NatIOnal Plannmg 

Togo Jun Nov 1988 Urute de Recherche Demographlque AW 15 49 3360 CA SAl 
UruvefSlte du Berun mamage hIstory 

Uganda Sep Feb 1988/89 Mmlstry of Health AW 15 49 4730 CA SAl 

Zimbabwe Sep Jan 1988/89 Central Statlsttcal Office AW 15 49 4201 AIDS CA PC SAl WE 

DHSII 
Burkma Faso Dec Mar 1992193 InStitut National de la Stattstlque AW 15 49 6354 1845 Men 18+ AIDS CA MA SAl 

et de la Demographle 

Cameroon Apr Sep 1991 Direction Natlonale du DeuxI8me AW 15-49 3871 814 Husbands CA CD SAl 
Recensement General de la 
PopulatIOn et de I Habitat 

Madagascar May Nov 1992 Centre National de Recherches AW 15 49 6260 CA MM SAl 
sur I Envlronement 

MalaWI Sep Nov 1992 National StatiStical Office AW 15 49 4850 1 151 Men 2054 AIDS CA MA MM SAl 

Namibia Jul Nov 1992 Mlrustry of Health and SOCial Services AW 15 49 5421 CA CD MA MM 
Central Statlsttcal Office 

Niger Mar Jun 1992 Direction de la Statlsttque et des AW 15 49 6503 1 570 Husbands CA MA MM SAl 
Comtes Nattonaux 

Nlgena Apr Oct 1990 Federal Office of Statlsttcs AW 15 49 8781 CA SAl 

Rwanda Jun Oct 1992 Office NatIOnal de la PopulatIOn AW 15 49 6551 598 Husbands CA 

Senegal Nov Aug 1992193 Direction de la PreViSiOn et AW 15 49 6310 1436 Men 20+ AIDS CA MA MM SAl 
de la Statlstlque 

Tanzarua Oct Mar 1991192 Bureau of StatistICS AW 15-49 9238 2 114 Men 15 60 AIDS CA MA SAl 
Planrung COmmJsslon 

ZambIa Jan May 1992 Uruverslty of ZambIa AW 15 49 7060 AIDS CA MA 
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DHSm 
Benin Jun Aug 1996 instltut Natlonal de la Statlstlque AW 1549 5491 1 535 Men 20-64 AIDS CA MA MM SAl 

Central Sep Mar 1994/95 Dlrectlon des S tatlstlques AW 15 49 5884 I 729 Men 15 59 AIDS CA CD MA MM SAl 
Afncan Demographlques et SOClales 
Repubhc 

Comoros Mar May 1996 Centre Natlonal de Documentatlon AW IS 49 3050 795 Men 15 64 CA MA 
et de la Recherche SClentlfique 

Cote d IVOlre Jun Nov 1994 instltut Natlonal de la Statlstlque AW IS 49 8099 2552 Men 12 49 CA MA SAl 

Entrea Sep Jan 1995/96 Natlonal Statlstlcs Office AW 15-49 5054 1 114 Men 15 59 AIDS CA MA MM SAl 

Ghana Sep Dec 1993 Ghana Statlstlcal Service AW 1549 4562 1302 Men IS 59 CA MA 

Kenya Feb Aug 1993 Natlonal Councll for Population AW IS 49 7540 2 336 Men 15 54 AIDS CA MA SAl 
and Development 

Malawd Jun Oct 1996 Natlonal StatlStlcal Office AW IS 49 2683 2658 Men 15 54 AIDS 
(KAP) 

Mall Nov Apr 1995/96 CPSIMSSPA et DNSI AW 15 49 9704 2474 Men 15 59 AIDS CA MA MM SAl 

Tan~la Jul Sep 1994 Bureau of StatlStlCS AW 15-49 4225 2097 Men 15 59 AIDS PC 
(KAP) Planmng COmmJsslon 

Tanzama Jun Oct 1995 Bureau of Statlstlcs AW 15 49 2130 Adult and chtldhood mortahty 
(in depth) Planmng COmmJSSlOn estlmatlon 

Tanzama Jul Nov 1996 Bureau of StatlStlcs AW 15 49 8120 2 256 Men 15 59 AIDS CA MA MM 
Planmng COmmJsslon 

Uganda Mar Aug 1995 Statlstlcs Department, AW IS 49 7070 I 996 Men 15 59 AIDS CA MA MM SAl 
MiniStry of Finance and 
EconOlmc Planning 

Uganda Oct Jan 1995/96 instltute of Statlstlcs AW20-44 1750 1 356 Partners Negotlatlng reproductlve outcomes 
(in depth) and Apphed Econorrucs 

Makerere Umverslty 

Zambia Jul Jan 1996/97 Central Statlstlcs Office AW 15 49 8021 1849 Men IS 59 AIDS CA MA MM 

Zimbabwe Jul Nov 1994 Central Statlstlcal Office AW 1549 6128 2 141 Men 15 54 AIDS CA MA MM PC SAl 

NEAR EASTINORTH AFRICA 

DHSI 
Egypt Oct Jan 1988/89 Natlonal Populatlon Council EMW 15-49 8911 CA CD MM PC SAl WE WS 

Morocco May Jul1987 Mlmstere de la Sante Pubhque EMW1549 5982 CA CD S 

Tumsla Jun Oct 1988 Office Natlonal de la Farrulle EMW 15 49 4184 CA S SAl 
et de la Populatlon 

DHSll 
Egypt Nov Dec 1992 Natlonal Populatlon Council EMW 15 49 9864 2 466 Husbands CA MA PC SM 

Jordan Oct Dec 1990 Department of Statistics EMW1549 6461 CA SAl 
MIniStry of Health 

Morocco Jan Apr 1992 Mmlstere de la Sante Pubhque AW 15 49 9256 1 336 Men 20 70 CA MA MM SAl 

Yemen Nov Jan 1991/92 Central Statlstlcal Organlzatlon EMW 15 49 5687 CA CD SAl 

DHSIll 
Egypt Nov Jan 1995196 Natlonal Populatlon Councd EMW 15 49 14779 CA FC MA WS 

Morocco Apr May 1995 
(Panel) 

Mlmstere de la Sante Pubhque AW IS 49 4753 
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ASIA 

DHSI 
indonesia Sep Dec 1987 Central Bureau of Statlstlcs EMW 15-49 11884 PC SM 

Natlonal Family Planmng 
Coordmatlng Board 

Nepal Feb Apr 1987 New Era CMW1549 1623 KAP gap survey 
(In depth) 

Sn Lanka Jan Mar 1987 Department of Census and Statistics EMW IS 49 5865 CA NFP 
MInistry of Plan Implementatlon 

ThaIland Mar Jun 1987 Instltlite of Population Stlidles EMW 15-49 6,775 CA S,SAI 
Chulalongkorn Umverslty 

DHSn 
indonesia May Jul1991 Central Bureau of StatiStiCS EMW 15 49 22909 PC,SM 

NFPCBIMOH 

Pakistan Dec May 1990/91 Natlonallnstltlite of Population EMW 15 49 6611 1 354 Husbands CA 
Studies 

DHSm 
Bangladesh Nov Mar 1993/94 Mitra & AssoclateslNlPORT EMW 10 49 9640 3 284 Husbands PC SAl SM 

Bangladesh Nov Mar 1996/97 Mitra & AssoclateslNlPORT EMW 1049 9127 3346EMM CA MA SM 

indoneSia Jul Nov 1994 Central Bureau of Statlstlcsl EMW 15 49 28168 MM PC SAl SM 
NFPCBIMOH 

Kazakstan May Aug 1995 institute of Nutntlon AW 15 49 3771 CA MA 
NatIOnal Academy of SCiences 

Nepal Jan Jun 1996 Mmlstry of Hea1thlNew ERA EMW 15 49 8429 CA MA MM 

Phdlppmes AprJun 1993 Natlonal Statistics Office AW 15 49 15029 MM SAl 

Turkey Aug Oct 1993 General Directorate of MCHIFP EMW<50 6519 CA MA 
Mmlstry of Health 

Uzbekistan Jun Oct 1996 Research Instltlite of AW 15-49 4415 CA MA 
Obstetncs and Gynecology 

LATIN AMERICA/CARIBBEAN 

DRS I 
BollVla Feb Jul1989 Instltuto NaclOnal de Estadfstlca AW 15-49 7923 CA CD MM PC S WE 

Bohvla Feb Jul1989 Instltlito NaclOnal de Estadfstlca AW 15 49 7923 Health 
(In depth) 

Brazil May Aug 1986 Socledade ClVll Bern Estar AW 15 44 5892 CA S SM abortion 
Familiar no Brasil young adult use of contraception 

Colombia Oct Dec 1986 Corporacl6n Centro RegIOnal de AW 15 49 5329 CA PC S SAl, SM 
Poblacl6n Mlnlsteno de Salud 

Dommlcan Sep Dec 1986 ConseJo NaclOnal de PoblacI6n AW 15-49 7649 CA NFP S SAl family 
Republic yFamllia plannmg communication 

DOlrunican Sep Dec 1986 ConseJo NaclOnal de Poblacl6n AW 15 49 3885 S SAl 
Republic yFamlha 
(Expenmental) 

Ecuador Jan Mar 1987 Centro de EstudlOs de Poblacl6n AW 15 49 4713 CD SAl, employment 
y Patemldad Responsable 

EI Salvador May Jun 1985 Asoclacl6n Demografica Salvadoreiia AW 15 49 5207 CA S TBH 

Guatemala Oct Dec 1987 Instltlito de NutnCl6n de Centro AW 15 44 5160 CA S SAl 
Am~nca y Panama 

MeXICO Feb May 1987 Dlreccl6n General de Planlficacl6n AW 1549 9310 NFP S employment 
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Fanuhar Secretana de Salud 
Peru Sep Dec 1986 Instltuto NaclOnal de Estadlstlca AW IS 49 4999 NFP employment 

cost of fanuly planmng 

Peru Sep Dec 1986 Instltuto NaclOnal de Estadfstlca AW IS 49 2534 
(Expenmental) 

Tnmdadand May Aug 1987 Fanuly Plannmg Association AW IS 49 3806 CA NFP breastfeedmg 
Tobago of Tnmdad and Tobago 

DIISU 
BI'l\ZlI (NE) Sep Dec 1991 Socledade ClVlI Bern Estar Fanuhar AW 15-49 6222 1 266 Husbands AIDS PC 

no Brasil 

Colombia May Aug 1990 PROFAMILIA AW 15 49 8644 AIDS 

DOIrumcan Jul Nov 1991 Instltuto de EstudlOs de Poblacl6n AW IS 49 7320 CA MA S SAl 
Repubhc y Desarrollo (pROFAMILIA) Oficma 

NaclOnal de Plamficacl6n 

Paraguay May Aug 1990 Centro Paraguayo de EstudlOs AW 15-49 5827 CA SAl 
de Poblacl6n 

Peru Oct Mar 1991/92 Instltuto NaclOnal de Estadfstlca AW IS 49 IS 882 CA MA MM SAl 
e Infonnatlca 

DIIS·m 
BoliVia Nov May 1993/94 Instltuto Naclonal de Estadlstlca AW IS 49 8603b AIDS CA CD MA MM S SAl 

BrllZll Mar-Jun 1996 Socledade CIVt! Bern Estar AW 15-49 12612 2949 Men IS 59 AIDS CA MA MM PC S 
Fanuhar no Brast! 

Colombia Mar Jun 1995 PROFAMILlA AW IS 49 11 140 AIDS CA MA PC 

DOIrumcan Aug Dec 1996 CESDEMIPROFAMILIA AW IS 49 8422 2 279 Men IS 64 CA MA 
Republic 

Guatemala Jun Dec 1995 Instltuto Naclonal de Estadfstlca AW 15 49 12403 AIDS CA MA MM S 

HaIti Jul Jan 1994/95 Instltut Hrutlen de I Enfance AW 15 49 5356 1 610 Men IS 59 AIDS CA CD MA SAl 

Peru Aug Nov 1996 Instltuto Naclonal de Estadlstlca AW IS 49 28951 2487 Men 15 59 CA MA MM 
e Infonruitlca 

a b No health or buth history section m questlonnrure 
Household questlonnrure was admmlstered m 26 144 households 

AIDS acquired Immune defiCiency syndrome FC female circumCISIon S stenlizatlon 
AW all women M migration SAl service avatlabtllty mfonnatlon 
CA child anthropometry MA maternal anthropometry SM SOCial marketmg 
CD causes of death (verbal reports of symptoms) MM maternal mortaltty TBH truncated birth history 

CMW currently mamed women NFP natural fanuly planmng VC value of children 
EMW ever mamed women PC pill comphance WE women s employment 

WS women s status 
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