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Preface
 

One of the objectives of the Demographlc and -ealih Sur
veys (DHS) program is to advanc the mclhodology ,and 
procedures pci taning to nmion,-lel sur evs iii thc fields 
of population and miternal and child lealth 

In the course oflIImlI) IlCn 4 sU,i d11 the firstllll!, tili 
five-yeai phase of the project and 25 sUis durn the sc
cond phase, questions aid issucs hawe a,iseni i ea ing the 
design and inlleenictation of these snrx\lkts 

The purpose of the DIIM Aethhdong' a! R r,'t series is to 
examine sonc of these questions and Issues and to pro\ ide 
,inswers, explaniations, and solutions, which will be of benefil 
to survey rcseirchtCs, pililculairl thoseIII desclopiiig coun
trie , 

Survey nt hodologv can hall 1 i mpactI Oil dd iae nu Inl 
quality 1 his report deils \ IIh isues of healtIh dalai tuaIaliI 
in the DHS surNvcs Altl ouigh consldeihl, C\leeC iICe halis 
been giied in the use of fertilitland Iil\ plaining ques
tions, the addilion of hcalth (Itstions to a cross-sectioll1, 
surwy was relali lelv new In this ieport i1L quihtV of Dt1S-
I survey data is assced 

Future rcpoits in this sc ries will e\amine sampltng, survey 
Implementation, and analysis issues, with a s cw to inprov-
Ing survey research efforts in the future 

Martin Vacssen 
Project Dirctor 

Xtll
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Collection of health data through large-scale cross-national 
survey programs is a relatively new area During the 1970s, the 
World I erlity Sur,,cy (WFS) was the main instrument 
through which extcnsise experience was gained in the olilet-
tion of data on feitility, familv planning, and mortality Its 
successor, the Demographic and Health Surveys (DHS), built 
upon thai experience, and also expanded the goals of the 
surveys to include health data 

Until thu beginning of the 198 ,,the experience with health in-
tcrview survcvs in developing tountries was relatively limited 
Except for the United Nations-supported Household Survey 
Capability Programme,whlch included information on health-
rclatcd issues, most of the data on health status and health 
care utili/ation was colletted through the health scrvicCs or in 
small-scale epidemiological studies An important develop-
n'ent was initiated by the Expanded Programme on Jmmuni/a-
tion (EPI) division ofthe World Health Organi/atio- (WHO) 
EPI developed a simple ind reliable sampling technique for 
the collection of child inimunu/ation tovclage data, which 

made iniuni/ation coverage surveys the most popular type of 
surveyduring the 1980s The samplhng technique was also u',ed 
to collett other data, such as neonatal tetanus mortality 
(Gala/ka and Stroh, 1986) and diarrhea case management 
(WHO, 1986), and further applcations are being investigated 
(Anker, 1991) 

Several authors (Kroeger, 1983, Ross and Vaughan, 1986) 
have pointed to the weaknesses of health interview surveys 
The most difficult area is the collection ofdata on morbidity, 
winch issubject to a reporting bias Because health and illness 
are subjective matters, the magnitude of the reporting bias of-
ten is very difficult to evaluate The measurement of health 
services utlhiation isalso affected byvarious reporting biises 
For example, the u,,e of health services for diarrhca depends 
on the reportingofdiarrhta, some respondents only report se-
vere cases, whereas others include even the mildcst cases Re-
porting may also differ for deccased and living children or for 
births longer ago and more recent 

During Phase I of DHS (DHS-I 1984-1989), questions to mca-
sure health and health care utilization, based on the existing 
knowledge, were developed There were four main areas ante-
natal and maternity care, immuni/ation, ,hild morbidity and 
treatment, and brcastfceding Child anthropometry was in
cluded in most surveys and the (_iuses of death ,nearly child-
hood were optional 

This overview briefly deals with the quality of the health data 
in the DHS-I surveys, a more detailed assessment can be found 
in the specific papers cited Subsequent ,cctions include an 
outhneof the matcrials and methodz used in assessing the qua-
hltyof the health data and some of the most important findings 
for each of the health-related topics Where applicable, the 

sections end with a summary ofthe changes made in the DHS
11core qucstionnaire 

1 1 	 DATA AND MEiTItODS 

The DHS project assists developing countries in the organli/a
tion of nationally representative sureys, whieh provideinfor
mation for pohy and program dcisionmakmg and for sticn
tifit research Surey data include inform,.t,on on lertility and 
childhood mortality level,,, use of family planning,,nd various 
maternal and (hild health inditators Table I I pro'.idcsasum
maryof the DHS-Isurvcys, ncludingdateoficld\ork, sample 
s/c (number of women and number of children under five), 
and health modules used 

The quality of the health data is assessed for the following 
areas 

* 	 Demographic aspects related to birth data 
* 	 Antenatal and imat, Pity care 

* 	 Child vaccinations 
• 	 Child morbidityand trcatment (diarrhea, respiratory in

fections) 
* 	 Breastfeeding and supplementary feeding patterns 
* 	 Child anthropometry 
• 	 Causes of death in childhood 

The methods to evaluate the quality of data vary by topic, hut 
generally include the following 

Frequencies of missing values and "don't know" respon
ses, and the proportion of responses in 'other" categ'r
ies, 
Occurrence of digit preference for duration question, 
dating of events, and anthropomctry, 
Prevalence of inconsistencies between dilferent parts of 
the health section or between the he~lth scction ard 
birth history, 
Quality of data for deceased children comLparcd to data 
on living children, 
Qualityofdata ifthe mother has to report on more than 
one child in the last five years, and 
Comparison of DHS results with external sources 

12 	 DEMOGRAPHIC ASPECTS OF THE 
QUALITY OF BIRTH DATA INTI IE 
LAST FIVE YEARS 

In the DHS surveys, the questions related to health areembed
ded in a relatively long questionnaire that also includes fertil
ity, family planning, and background characteristics of the re
spondent Health data are collectcd forall children born in the 
five-year period precedn'g the survey. The basis for the selec
tion of these births is the birth history,whereby information on 
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Table 1.1 Summary of DHS-I surveys- Date of fieldwork, sample sizes (women and children under five), and
 

health modules, Demographic and Health Surveys, 1985-1990
 

Children born in last 5 years deatth Mcdules
 

Number 

Date of of 


2ountry Fieldwork Women 


SUB-SAHARAN AFRICA
 
Botswana Aug-Dec 1988 4368 

Burundi Apr-Jul 1987 3970 

Ghana Feb-May 1988 4488 

Kenya Dec-May 1988/89 7150 

Liberiaa Feb-Jul 1986 5239 

Mali Mar-Aug 1987 3200 

Ondo State, Nigeria Sep-Jan 1986/87 4213 

Senegal Apr-JuL 1986 4415 

Togo Jun-Nov 1988 3360 

Uganda Sep-Feb 1988/89 4730 

Zimbabwe Sep-Jan 1988/89 4201 


NORTH AFRICA
 
Egypt Oct-Jan 1988/89 8911 

Morocco May-Jul 1987 5982 

Sudan Nov-May 1989/90 5860 

Tunisia Jun-Oct 1988 4184 


ASIA
 
Indonesia Sep-Dec 1987 11884 

Sri Lanka Jan-Mar 1987 5864 

Thailand Mar-Jun 1981 6775 


LATIN AMERICA/CARIBBEAN
 
Bolivia Mar-Jun 1989 7923 

Brazil May-Aug 1986 5892 

Colombia Oct-Dec 1986 5329 

Dominican Republic Sep-Dec 19o6 7649 

Ecuador Jan-Mar 1987 4713 

El Salvador May-Jun 1985 5207 

Guatemala Oct-DPc 1987 5160 

Mexico Feb-Pay 1987 9310 

Peru Sep-Dec 1986 4999 

Trinidad & Tobago May-Atg 1987 3806 


Last births only in five years preceding the survey
 

birth dates, age, and survivalstatus VcollecLtcd Allage-specific 
analysis of health data uses the information from the birth 
history The quality of the birth history data, theref)re, affects 
thequality of the health data In Chapter 2 of this report, 
Bicego and Boerma assess the quality of various aspects of the 
birth history, their main findings are summari/ed below 

1.2-1 Response Rates 

Response rates, which can be dissect, into the levels of 
household, individual (woman), and health section, were eval-
uated first Once a household has bc iidentified inthe field, 
and the hou;ehold members have been listed, the interviewer 
ascertains those women who will be eligible for the individual 
interview (ie, those women 15-49 years who slept in the 
household thc night before the survey) The individual qucs-
tionnaire includes a complete birth hrtory, which is adminis-
tered to each eligible woman Based oi dates of birth, the in-
terviewce identifies those children born since a specific cutoff 

4 

Chitd 
Anthro- Causes 

Living Dead pometry of Death 

3068 146
 
3502 389 x
 
3690 446 x
 
6593 539
 
4307 873
 
2904 537 x
 
3018 264 x
 
3708 579 x X
 
2803 331 x
 
4373 676 x
 
3164 194 x
 

8009 123 x x
 
562 500 x X
 
6062 582
 
4250 227 X X
 

7592 650
 
3877 104 x
 
3519 132 x
 

5208 585 x X
 
1224 257 x
 
2615 87 x
 
4106 337 x
 
2849 202 x
 
3234 256
 
4230 397 x
 
5368 312
 
2836 295
 
1889 59 x
 

date, usually 1January of the fifth year preceding the year of 
the survey Thcc children represent the target populalion for 
which maternity care dala and part of the feeding pattern data 
are collected (the remaining health information collected is 
limited to the subsample of living children) Response rates 
were on averagc above 95 perccnt for each of the three sec
tions Eight surveys had an ovcrall response rate, defined as 
the product of the three response iltcs, below 90 percent This 
value represents the theoretical percentage of children in the 
target sample of households for whom health data were col-
Iccted 

122 Completene-ss and Quality of Data on 
Birth Date and Age 

Thecompletencssandqualityoldataon birth dateandageare 
important for two reasons age data are used in the analysis of 
health data, and the age ol the child is a criterion of inclusion 



_ _ _ _ _ 

in the health section Arnold (1,90) presented evidence of a tries that the reporting of birth dates and ages is inherently 
bias in age reporting related to the latter some birth dates fraught with uncertainty and impr(ccrion The c.urrent age of 
werepushedbackayearor twosothat thehealth sectioncould a child is most precisely defined when a complete birth date 
be skipped for these children Indeed, several DHS surveys (both month and )eai) is provided by the mother in the birth 
have a deficit of births five years before tne survey, but an ex- history It becomes less well defined when only the year of 
cess six yeais before There is little or no evidence of dis- birth is reported or when a year of biith and a current age (in 
placement in the surveys in Asia, Latin Amcric, and the Car- years) is given Several points cmicrgc trwn an analysis of the 
ibbean, with the exception of Guatemala and, to a lesser ex- incempletencss of birth date iwformi,mon 
tent, Bolivia and Trinidad and Tobago In Guatemala, the 
number of births five yeais before the survey is 16 peicCnt less The overall lexel of imomlnletc iess of birth date infor
than cxpc(ted compared to years four and six before the sur- mationvaries widely (sce F-igurte 1 1) CGenerally, inLom
vey The North African surveys also show some indication of pletenes'. is highest in sut,-Salwran Africa and North 
displacement and in sevc-ral countrie, of sub-Saharan Africa Africa and lowest in L'11ii ricLa Incompletene,,s in 
the problem of displaccment is most severe Three surveys, Mali is CspciallV problemalilc, \ith nearly hall the chil-
Kenya, Liberia. and Ondo State (Nigeria), are especially prob- dren lacking complete Ni ih-date irlo(rmition Three 
lematiL, the cxycctcd number of births at five years before the countries (Morocco, Sudan, and Togo) have 2!)- to 30
survey falls short by at least 20 percent compared to the num- percent mcompletcness and Ihrtc others (Ug3pt, Gha
bers of irths inthesurroundiig years na, and Liberia) hac I(;-Ghana is the only Afri- io20-peicent ILomplcteness 
can country without evidence of displacement, and Uganda for all t :rths in the last fi e years Ncvcrtheles, the 
and Zimbabwe have very littlc displacement average for aill 27 countries is a surprisingly low 3 5 

percent
 
Virtually all analyses ol chid health data are undertaken asing 
age groupings It bas been noted that birth dates can be inten
tionally manipulated, but it is also the case in developingcoun-

Figure 1 1 Incomplete birth date information among births in the last 5 years, Demographic and Health Surveys, 1985-1990 
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Children no longer alive are, on average, more than four 
times more likcly than surviving childrcn to lack a com
pletely reported birth (late This pattern is particularly 
pronounccd where overall incompletencss is low (i e, 
Latin Amciica), but is exhibited in nearly all countries 

Thcre exists a tcndeny for the precision of birth date 
reporting to diminish with increasing age of the child 
For camplc, ihe birth dates of clildrcn born four con-
pleted year. before the sursey are six times more likely 
to be imprecisely reported than those ofchildren born in 
the year of the surev 

Bccker (1984) has suggested that there is a tcndency to mi,,-
plcc the month (,i birth of young children in birth historics 
Using data Irom four WFS surveys he found o~erreporting of 
the month of birth for the suicn month and the months im-
nedialcy,preceding it and undcreporting of births following 
the surNcv month For example, if the intericiw was held int 
August 1992 and the child wa'. born in September 1990, but 
the respondent cannot recall the month exactlv, then the child 
is hkcllv to be reported as born in July 1990, which Implies that 
the child's age is o errc porled b\ two months Bcckcr sugest-
ed it might be easier for the respondent (or interviewer) to re-
(all the names of the months that have just passed than those 
,,tilll o come Dta from 28 DUS-I surveys showed a bii th peak 
in the firt month befoic the inter ieW and in the second and 
third n'nth before the surxcv the numbers of births are also 
higher than expected There is a shortage of births in the 
months folloi ng the survey months and, contrary to Becker's 
ohserations, in the month of incr iewl 

Evidence from both WFS and DIS sur~ey,, shows that births 
ha',e been displaced to the last year before the surey and that 
births in the last year have been dlsplaced to the more receni 
months (Giummer-Strawn and Trus,,cll, 119)) A highcr nuni-
her of births were reported for the most recent nionths than 
foranyother periodand for ihyear preceding the'urvey than 
foi all othervears SurxeNs in both sub-Saharan Afnca and La-
tin America showN displaLcemenl of births into the first veai of 
life, although the le,,l appears to be much stronger in sub-
Saharan Africa than in Latin America 

It is difficult to find a satisfa tor, e\planation for the observed 
pattern Possibly tihere is a tendency to move birth dates closer 
to the intei iew date for births in the tvo to three ,ears prior 
to Inc surey In this c.ase children's ages ,oald be undcrrc
ported This displaccment pattern occurs in addition to the 
displacement of births caused by the preference to report 
months that have just passed as opposed to months that are 
still to come Generally, the effect of this type of displacement 
is ovcrreporting the age of oung children 

12 3 Age-at-death ReiK)rting 

Age-at-death reporting is more complete than birth date re
porting for births in the past ixc ycars In half of the surveys 
there were no missing data forage at death, and all surveys had 
les, than I percent missing values The quality of age-at-death 
data is more dffictilt to assess In DHS surveys, deaths under 
one month had to be rcOrdcd in days, deaths under two yeais 
in month\, and deaths at two years and over in ycai s 

Considerable heaping occursai 12 months o age in all surveys, 
except for Sri Linka and Fhailand There is no precise way to 
determine the elacni of heaping becuse t assumes knowledge 
ofan "expected" number ol deaths at 12 months of age, which 
in turn assumes knowledge of the true age pattern to mortality 
as sell as of the ,ge range from %,hichthe heaped deaths were 
drawn An tide\ of heaping was calculated based on the 
arhitrarv,,sumptions that heaped dcaths wcre drawn from the 
6-to 23-month pc rw'd and that the expected numbcref deaths 
at 12 mionths is thc acrage number during months 6 thiough 
23 Figure 1 2 shows the amount of heaping at 12 months by 
surxe,, The level is highest in sub-Saharan Africa, although 
13ol\,ivi, Ecuadoi,G(ulemlali, Peru,and Sudan also have index 
values exceeding 5 These figures warn against use of 12 
months as a cut-off age for analysis of age-specific deter
minants of childhood mortality 

12 4 Multiple Births 

The proportion of lie births in the last five years that were 
part of amultiple birth ranges from 10 in Trinidad and Toba
go to 54 percent in Togo The mean for 27 countries is 2 3 per
cent, wh1ch corrcsponds to a twinning rate of approximately 
1 1 percent, which is quite plausible Considerable variation 
among the countries may be due to poor data quality and to 
sampling error (small numbers of multiple 1rths), but part of 
it is probably real, sinc substantial regional v 'ration has been 
deionstrated (Pison et Al , 1989) The DI-I estimate of the 
frcqucncyol multiple births isa minimum estimate,since there 
arc several reasons toassume that D-lSsurvc s underestimate 
multiple births For inslan( e, DHS surveys do not collect data 
on stillbirths,\,hichlare morccommon for multiple births Un
dei reporting of deaths may also affect t\inning rates, since 
twins are more likelv to die 

1 2 5 Fostering of Children 

'he' proportion of children who were reported by the biologi
cal mother not to live with her varied considerably between 
surveys The overall level of fostering is highest in sub-Saharan 
Africa and lowest in North Africa In Botswana and Liberia, 
more ihan 10 pcrcent of the children under five years were not 
living with their mothers In four additional countries, more 
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Figure 12 Heaping of age at death at 12 months, DemographiL and Health Sur-,eys, 1985-190) 
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than 5 percent of the children ,ere "fostered aw,,' (Domini-
can Pcpublhc, Senegal, Uganda, and Zimbarbwe) Fostering is 
clearly age-dcpcndent it is rare during infanc, (mean for 26 
colintries 03 pertcnt) and increases during the sc(Ond (mcan 
13 pcr-cnt), third (2 6 pcr-ent), hourto (1 7 percent),and fifth 
years of life (4 7 perccnt) Fosiering affelts tile qLuallt of data 
on feeding, morbidity and treatlmcnt patterns, and immuni/a-
lion 

1.2.6 Density of Births in the Recent Five-year Period 

DHS surveys collct health datai on ,all lie births in the f e 
years preceding the surev Tile qualitv ot the dalalamalbe at-
fected by the sheer xolunie of Information collcLed Irom 
mothers w ith more thin one birth in thelIist ti,(e,trs Indeed, 
more than hall ofsuLh mothers had to ,nsv Cr quc,,t lolls about 
at least two births On avcracte, 6 percent of these niolhcrs 
had one birth, 47 percent t,,o births, 15 percent ihrec birlis, 

sL Cldl sctions Of till', 
olume xNe ,ill attempt to ,,sses,, lother 7oT 

and 2 percent tour births or more Ill 
whether either the 

the respondent is oveiburdentd by heing askcd questions 
about all birih, in the Ilst fise years 

Less extensi,,e (lucsionndlre, that ha,,e been used in other 
health surves focus on last births onl or (,n tle last t o 
births From the DHIS data it can be sho\sn that last birth 
samples arc only appropriate tor studies o rfinfant health, since 
they capture 98 6 percert ot all l,irth (meain for 28 suress), 
but thevare not suitable tor,,tudies that itilude olderchildren 
For example, 10 percent Of the children age ole ,carvould be 

missed in a last births sample Samples that include the last 
t\%o) births could be considered if the focus was on the hcalth 
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of children under three years 98 1percent of all births were 
captured by the la,,ttwo births (mean for 28 surveys) 

12 7 Imphations for Dl IS-Il 

The efforts to obtain tile best possible infornation on dates ol 

birth and ales of the children in the DHS-l surveys coniinucd 
along the same lines asin tie D iS-Isurvc,,x During the tain-
Ing of the intervi c,'rs,field cdlitors, and super isors, tlie lirthI 
hisltory Is the most timc-consuming sect ion ot the question
naire Enphais is put on Lonmnstei of 1i1171n1,111011, uIsC (1 

various riethods, suLhas historical calendars, to oltain a birth 
dale in case the mother does not know the CLt month ,andl'or 
Ncar, and probiig of lonl Intervals bheteen birll, I, uriti 
ftci(Id,(rk, data qu diLv aIblCs, Including SC.L rat tables on tile 
aira.xl'land complctences, olt hlild rcn', birth dates, a1c run ic
peatedlv irle team in the Iheld recLi, Immedi12atC cdb,l k to 
improve datl, olleclion 

13 MATERNITY CARE 

In DHS-l, pregnant onioen were askcd about ic-hnus to(xoid 
(TV) ininiLuni/,tiolindantcnatalcare rCceivc dUrmi thle r
rent pregnamv In addition,all womenii were asked aboul ma.
ternitlv arc rcCi\ cd during prc,1,icis coniplctd Il tihe IliC 
%ears prior to the survc\ SpecifiLllv, ilhc v,ciC lskCd t thc.N 
had receixed tetanus to\oid during prcgnlnc, Nlo, i1In\()nc, 
provided alntcr,it,l (.ire, ,andwho, if,inone pro\ led dclivcr 
care Fourteen sur'%c\s also included Litnr\,-spCCHIL (luc,u 
tion about the )IaLc ot dclier , 

7 



The assessment of the quality of maternity care data by 
Stewart, Boerma and Van Ginnekcn (Chapter 3 of this report) 
focuses on 

The limitations of the questions asked about maternity 
care, 
The distribution of niimg values, "don't know," and 
"other" tesponscs for the maternity care data, 
Intern il consistecw of responses, and 
Comparison of DEIS data with other sources of data on 
maternMt care coera ge 

131 	 Current Pregnancy 

Women were asked if they were currently pregnant and, if so, 
for how many months The analysis showed that early pregnan
cies were underreported in All surveys This underreporting of 
early 	pregnanc.cs mav be associated with a lack of awareness 
or an 	unwilhngness to report early pregnancies In addition, 
the data on duration of pregnamicv should be interpreted with 
caution, sinc the mjoritv of the surscys had markedly higher 
proportions of xxonic pregnant in the second trimester than 
in the first or third trimc'.ei, 

If the respondent xxas piegnant, questions were asked about 
who provided antenatlI .are ,nd xhlethcror not tetanus toxoid 
was rcicl.cd These questions,,erc alsoaskcd for birthsdurng 
the hc ,ears before the sulxev (i e,completed pregnancies) 
Gross underreporting of thcse xents in previous (completed) 
pregnanLc, minght bt dcetciLd bx comparing this data with 
service use reported b Noinen currently in the last trimester 
of pregnancy 1-os exer, the opposite "Las oibservcd Coverage 
of tetanus to\oid ,nd antCnatd calc amongcurrently pregnant 
women in their last trimesler was in many cases lower than in 
pre bius (completed) prcgnanies, underscoring the difficulty 
ofobtaining reliablc data on scr ic coveragc bysamplingonly 
currently pregnant xxonm'n It is, therefore, likely that there is 
less underreporting of ,erx ics receixed in prior pregnancies 
than Incurrent prcgnamncs 

1.3 2 Data on Pregnancies Completed in the Five Years 
Prior to the Survey 

The data on scrvi1Lc co\ rage for births from pregnancies com-
pleted in the hc 'cars prior to the sursey include information 
on ,,ho proidcd deher care in addition to who provided 
antenatal Lare and \%et her a tetanus toxoid mnjet lion was re
ceivcd dui ing pregnancx The questions about maternity care 
in DHS-I have a number of limitatiotns 

The data allow a general ,,sessment of tetanus toxoid 
coverage by the health care sxstcm, but do not facilitate 
examination of indi\ idual coxerage, bccause women are 
not asked the number of doses rcceivcd and because 

there is no history of vaccinations received prior to the 
five years before the survey oi of doses received outside 
of pregnancy 

0 	 In asking about antenatal and delivery care, the DHS 
questions focus only on the "most qualified" provider of 
care Responses to these questions, particularly "Who 
provided deliverycare'" maybe misleadingstnceawom
an may delay seeking a trained provider unil after de
veloping extremely severe complications which other 
providers have been unable to manage This lack of in
formation on both the process involved in seeking care 
and theactual quality of care received circumscribes the 
role of the data in studying the specific impact of mater
nity careperse 

0 	 Utili/ation of health care is determined by a variety of 
user- and service-related factors Service availabilityda
ta were collected at the cluster level in more than one
third of the countries surveyed in DHS-I These data are 
not assessed in this report However, the lack of house
hold-level information on available services limits the 
utility of the DHS-I data in examining individual serv
ice-related differences In utili/ation of cate 

0 	 Data on the place ofdelivery were collected in only half 
of the DHS-I surveys Tabulations of type of providerby 
place of delivery for surveys with both types of informa
tion show that ii is not always correct to assume that 
deliveries assisted by medical personnel took place in 
health facilities In six of the 13 surveys analy/cd, more 
than 5 percent of all home deliveries were attended by 
doctors, nurses, or midwives In two sur-vcys this pro
portion exceeded 10 percent (Indonesia and Liberia) 

In general, the analysis did not reveal striking problems with 
the recall of antenatal care and delivery care for births in the 
last five years, but the nethods to ealuate the existence of a 
recall bias are limited In the majority of surveys the propor
tion of all births with missing values, "don't know" responses, 
or classified as "other"were within the acceptable range The 
length of the recall period did not affect the occurrence of 
missing values or "don't know" responses, after controlling for 
othervarables However, two important problemswere identi
fied 	 in bivartate analysis and confirmed by multivariate 
analysis 

Missing values are much higher for deceased children 
(see Figure 1 3) In seven surveys data on maternitycare 
are missing for more than 10 pcrcent of the deceased 
children "Don't know" responses are also more likely to 
occur for dead children This indicates that interviewers 
are more likely to overlook or be reluctant to ask in
formation about events relating to births in these cases 

http:rcicl.cd
http:trimc'.ei
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Figure 1.3 Missing values for delivery care by survival status of the child, births in the last 5years, Demographic and Health 
Surveys, 1985-1990 
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Both the respondent and the intcrviewer may feel un-
comfortable discussing events related to achild that has 
died In some cultuics, this may be a taboo subject, the 
discussion of which may be pcrcived as causing further 
adverse consequences In addition, a woman may have 
greater difficulty remembering the details of events sur-
rounding a pregnancy and birth where the child is no 
longer living, particularlv if the death occuried soon 
after birth It iSalso conLcivablc that the interviewer 
may lack an understanding of the significance of mfoi-
mation about deceased children, resulting in less effort 
to obtain responses about these births 

Missing values are more common for the next-to-last 
births and espcially the secnd-to-last births and before 
than for last bieths (most iccent births), for which the 
information iscollected first "Don't know" responses do 
not increase by relative birth order (last birth, next-to
last, second-to-last, and before) This suggests that 
interviewer "fatigue" is the main reason for the missing 
values The magnitude of the problem, however, is with-
in limits For example, the mean proportion of births 
with missing values for 26 surveys was 0 4 percent for 
last births, 10 percent for next-to-last births, and 4 2 
percent for second-to-last and before births In multi-
variate analysis the difference between last and ncxt-to-
last births generally was not significant 

1 3 3 Implications for DHS-I1 

The maternity section of the DHS-II questionnaire has built 
upon the experience of DHS-I First, the questions on use of 
maternitycare forcurrent pregnancies have been omiltted See
ond, the collection of data on maternity care for all births in 
the last five years was expanded to accommodatc questions on 
the number of antenatal visits and number of tetanus toxoid 
injc.tions for each pregnancy, the place of delivcry (as a stan
dard qucstion and not an option as in DHS-I) in addition to 
the provider of delivery care, and, to allow the coding of multi
ple providers in questions, antenatal and deliverv care There 
also is a question about whether the mother was given an 
antenatal card 

1 4 CHILD VACCINATION DATA 

Vacuination data differ somewhat from most of the other data 
in the DHS-I questionnaire, since information iscopied from 
records kept by the respondent Most DHS-I surveys include 
questions on the vaccination status of children of the respon
dents born since January of the fifth year prcCding thesurvey 
The standard method of collciCing vaccinaion information 
was to ask about the presence of a child health card and ihen 
request to see it The interviewer then copied the LaccIiation 
dates from the health card (day, month, and year of each vacci
nation) If no card could be presented, the interviewer then 
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asked whether the child had ever had a vaccination to prevent 
him/iher from getting diseases 

The assessmont of the quality of DHS vaccination data by 
Boerma and Biccgo in Chapter 4of this report includcs an an- 
ahsi, of the proportion of child health cards seen by the in-
tericNer, the accuracy and completeness of dates of vaccina-
tion copicd from cards to questionnaires, the reliability of 
mother's recall of vaccinations to her child(ren), and a corn-
parison of DHS estimates of vaccination coverage with other 
sources 

14 1 Estimation of Coverage 

M,.st DHS-I survcys wcre limited to the collection ofvaccina-
tlion data hom health cards, with only one question for chil-
drcn xs iso card was not seen (namely whether the child ever 
rceised a vaccination) Etimates based only on caid infor-
mation would undercstimatt coverage ifa proportion of cards 
werc not seen or if a -,ubstantial proportion of vaccinations 
Lould not be confirmcd by cards In nine countries, however, 
nmothcrs v%crc asked fo report information on spclfic ,accin,-
ions, if nt0 card w,+a', presented In Mc\Ico, this Was the only 
sout cc of inlorm,,tion, but in the eight other countries it 
complcemnted the information collected from the health 
cards Vaccination coveragc can be estimatcd orom health card 
and maternal recall information for these eight countrics (tus
ing the stai'dard proccdiirc for estimation of coverage recom-
inended by WIHJO) For the other countries, data from the 
cards ind from ihe prop)rtion ccr vac nated amongchildrcn 
Nsithout cards can be used to estimate coverage, ashas been dc-
scribed cl',ewhere (Boerma ct al , 199)0) Due to the different 
nlcthods of recording ,accinations and the questions u'cd in 
the surx cy, . ovierage estimates for Egypt arc less accurate than 
in most other D IS surcys, and no estimates could be madeat 
,ill loit the Dominican Republic and Togo These three coun-
tries used qucstions that differcd considerably from those in-
cluded in the DHS core questionnaire 

1 4.2 Presentation of Health Cards 

Regarding health cards for children under five years of age 
there were three pot-,,ibilitics in the DHS-I survcys card re-
ported and seen, ,ard reported but not secn, and no card Miss
ing 'alucs were no problem for this question, almost all coun-
tries had less than 0 5 percent missing values The proportion 
of children under fue with no card at all varies considerably 
between countries, from I percent in Botswana to more than 

66 percent in Malt The large proportion of children for whom 
the mother said she had a card, but did not show it to the 
intcr\vicwer is striking (see Figure 14) There are ,arious 
reasons for caids not being sccn These include, the card is 
kept somewhere else (c g, a family has more than one resi-
dcnce, health workers keep child health cards), the card could 
not be found in the house, the mother is rClutant to search for 

the card, or the interviewer does not insist on seeing the card 

It can generally be assumed that the lower the proportion of 
cards reportcd by the fespondent and seen by the interviewker, 
the poorer the quality of the data from this questionnaire 
section AsFigure 14shows, morethan 70 pcrcentofthccards 
reported were actually scn by tile interviewer in seven coun
tries, which indicates good data quality In four countries, 60 
to 70 pcrcent of the cards werc presented, and in six countries 
the range was 50-60 perccnt, which may indi ate poorer Inter
view quality than the first surcy group In six sucvys lcss than 
half of the reported cards were presented The proportion of 
cards seen among children whose mother said they had a card 
Is parntularlv low in Bolivia (27 percent), the Dominican 
Republc (I1 pert ent), Ondo State, Nigeria (35 percent), Mali 
(39 percent), and Peru (41 percent) 

The card problem is age dependent The older the child, the 
less likely it is that the interviewer will actually see the card 
(I C , the card-present-but-not-scen rate is higher) This situa
lion does not ,ary much bx rclaltixe bit th orderof the child, but 
there isa slight increase of nissing Nalties in the health section 
more missing ,,'u,s foi the next-to-last and sctond-to-last 
childrcn than for the last birth, but the s/e of the tbsolute dil
ferencenssnLall Thisindicatesthatinterviewersbcconiesomc
what less aticntie for the secoild, third, and fourth children 

How accuratc i%the information about the presence of a child 
health card is reported by the mother' This can be deter
mined somewhat by analy/ing data on cards presented and on 
evcr-vatcinatcd statu- In sevcn surncys the proportion evei 
vaccinated is note than 2 percentage points lower among 
those with no card presented than for those for whom a card 
was presented six surveys in sub-Saharan AriLca (Botswana, 
Burundi, (hana, Liberia, Senegal, and Togo) and Morocco In 
some cases, it might cen be true that the mother had an empty 
card with 110)vaccilations on it and did not bother to ,low this 
card to the cincrviewcr In gencrat, to\cver, tis cai bconsid
ered as evid,'ncc of a minor inconsistcncy in mother's report-
Ing of card possession or accination status of her childieri in 
the seven survcys mentioned above 

14 3 Recall Coverage 

I1no card was presented to the interviewer, mothers in eight 
surcys wcre asked to recall specific vaccnations given to their 
child(ren) Mother's rcall ofvaccinations is necessary in order 
to estimatC acclination coverage anong all children, with or 

without cards In gene'ral, cocrage is cpcctcd to bc stomcwhat 
lower among childrcn lor whon no card wvas presented to the 
intcrtecer, and the discrcpancy ISc\pectcd to be larger for 
multiple-dose vaccines ReLall colerage is defined as the pro
portion Of children who received a spciic vaccin ition among 
all children who have no card but had at least one vaccination 
reported by the respondent 
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Figure 1 4 Proportion of cards seen among children under 5 years with cards, Demographic and Health Surveys, 1986-1989 
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Recall coverage is indeed lower than card coverage in all eight cated near health facilities Second, interviews are often 
surveys, withtheexceptionofSudan Thedifferencesaregreat- conductcd by health workers, which may Introduce an addi
est for the third doses of DPTand poiovIccines Forexample, tional bias Further, national coverage cstirates can be based 
polio3 recall coverage is less than 80 percent of polio3 card on routinely reported data from the vaccination chinis Data 
coverage in 5 of the 8 surveys In Sudan, recall L,)vcragc is al- from thes health information systems, however, are rarely 
most as high as card coverage and is even higher for measles complete and assumptions have to be made to estimate cover
vaccination, which suggc,,ts some everreporling by mothers age from such data In addition, the denominator (number of 

children eligible for vaccination) often has to be estimated 
144 Comparison with Other Data Source,, from othersources, such as population projections with census 

data 
Vaccination coverage rates are usually derived from either 
special coverage surveys or routine data from health facilities DHS surveys can be compared to official estimates ofvaccina
where vaccinations are given The coverage ,urveys are con- lion coverage based on either of the two methods if the survey 
ductcd using a standard survey methodology recommended by period coincides with the reference period for estimates from 
the Expanded Programme on Immum/ation (EPI) of the other sources Since most EPI cluster coverage surveys focus 
World Health Orgam/ation (WIHO) (-lenderson and on clhildren 12-21 monthsofage, the comparison is limited to 
Sundaresan, 1982) The survey sample consists of 310 clusters this age group As in EPI cluster sample surveys, information 
selected with probability proportional to population s/c In on va(cin'itions given to the child Is copied from the child 
each clustcr the first household is randomly chosen ard, to health Lard if present In the EPI surveys, if no health card is 
reduce survey costs, all subsequent households are selected presented, the mother is usually asked to recall specifiL 
from neighboring households until at least seven children in a vaccinations 
selected age group are identified With this method, the lecl 
of vaccination coverage can be estimatcd with a precision of The comparison shows that DHS estilmates ofVaccination cov
about 10 percent (Lcmeshow ct al, 1985) erage are generally in the same range as coverage estimates 

based on the cluster sample coverage surveys, whereas report-
Although the EPI cluster sample coserage surcys are carried ed data from health facilities often differ considerably from 
out in many countries, two concerns hase been raised regard- DHS cstimatcs The latter is most likely due t inaccuracy in 
Ing the rchabilityof the resulting coverageestimates First, the the estimates based on routine reports In most counlrics, 
sample may be bimsed by overreprcsentation of households lo- DI-IS estimates and those from EPI cluster sample surveys 
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were rcmarkably similar In some of thc morc reccnt DHS-II 
surveys, however, substantial discrepancies have arisen 
bctwecn results of EPI surveys and DIS surveys in a stmilar 
time period Estiun,tts based on D-IS turnouttob,onsidLi-
ably lower than the ifPi survey restlt.- (c g , Nigeria and Paki-
stan) The reasons for the dhscrcpancics vary, but mainly 
appear related to the surcy design and execution of the E, I 
cluster sample surveys A study is underway to assess the 
quality of DFtS-II vaccination data 

1,4.5 Implications for DIIS-Il 

In general, DHS data appear to be a useful source of informa-
tion on childhood vaccinations, but recall of specific vaccina-
tions impro,,es estimates of coverage For most surveys in the 
period 1986-90, data on spclflc VaCcinations were not collect-
ed from the mother if no card ",as presented, whereas, in the 
DI IS-l corequestionnaire, infoi matiOIWascollccLId rom the 
mother on specific ,lccinations If no card was presented In 
addition, if the card did not show all vaccinations, the mother 
wasaskcd ,hether tlhe child had ri (eed anyadditional ,acli-
nations Lastly, if the mother had no card for her child, she was 
,isked whether she ever had one 

15 CHILD MORBIDITY AND TREATMENT 

Data on morbidity and treatment patterns were collcttcd for 
all living children under five years of age Most surveys includ-
cd a question on diari hca prevalence, and about half of the 
surve'ys collected information on respiratorvsymptomis (cough 
and/or difficult breathing) and fever Although the primary 
objcctise of the questionnaire section on morbidity was to 
assess trcatment patterns, the most attention has been paid to 
the evaluation of the quality of the prevalence data in the data 
quality asscssment by Boerma and Van Gmncken in Chapter 
5 of this report Methods to evaluate the quality of treatment 
data are not readily available, whereas there are more op-
portunitiCs to assess the quaiity of morbidity rcportirg In 
addition, the quality of data on treatment depends to a large 
extent on the quality of the morbidity uta 

15 1 Diarrhea OcLurrencz 

"io determine the prevalence of diarrhea, mothers weme first 
askcd whether their children under the age of five vytrs had 
had diarrhea in tile last 24 hours If the answer was negative 
the interviewer asked whether the children had had diarrhca 
during the last two weeks Tle judgement of what colstitutes 
in episode of diarrhea was made by the respondent 

lissing values for diarrhea prcvalencc arc not common, thc 
arc obswercd for less than 1 percent of the children in all but 
two surveys Howevei, there is cnsiderable variation in the 
percentage of"don't know" responses Such responses arc rare 
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in most surveys, but in sev2n countries more than 3 percent of 
the mother,, did not kn,)s whether diarrhea had occurred in 
the last two weeks This ' oblern is particularly common in 
Botswana (,2 pcrccn'), Liberia (9 per ent), Uganda (8 per-
Cent), Bolivia (8 rcet), and Zimbabwe (7 percent) Child 
fostering is the most impoitant ieason for lack of mother's 
knowledgeabout the healthstatusof herchild(cen) the major
ity ot mo)bei, whose cbildren did not usually live with them 
did not know whe'lcr their child(ren) had had diarrhea The 
percentage of "don't knoNs" responses is small if the child usu
ally lives with the mother 

The prevalence data Lan be used to evaluate data quality in 
DHSsurveys where questions were asked about diarrhea prev
alen-e in the last 24 hours and in the last two weeks The ratio 
of the proportion with diarrhea in the last 24 hours arid in the 
pcriod 2-14 days iclore the survey isa valuable indicatorofda
ta quality(Boerna etal , 1991a) Theanalysis shows thatvirtu
ally all DFIS surveys suffer from both undcrrcporting of cases 
that terminated 2-14 da;, belo e the intcrviewand overreport-
Ing Cf current cases A ,-,is by mother's level of education 
also suggests some differential reporting by education either 
more ovcrreportingol rctent diarrhea or more underreporting 
of ternlinated diarrhea for children of mothers with no educa
tion, compared 1tchildren of mothers with at leasi a secondary 
education 

In cight survcys the duration of diarrhea cpisodes was investi
gated and sccral irregularities were sce in the distribution of 
replics, in particular heaping of duration,, on seven days This 
limits the accuracy of this type of information 

1 5 2 Diarrhea Case Management 

E\cept for Ecuador, all the surveys included questions about 
the use of oral rehydration therapy (ORT) for diarrhea man
agement Questions were askcd about the use of fluids prepar
cd with ORS packets (oral rchydration salts) and/or home so
lution (homemade sugar-salt-watcr solution) Specific ques
tions on both ORS and homc solution wcre asked in fivecoun
tries, in nine others only ORS packet use was specifically 
asked, and in another eight surveys both ORS and home solu
tion use were included as response categories in a general 
question on what Was done to treat the diarrhea In most sur
vcys, the mother was also ,isked where she took hcr child with 
diarrhea In si surves ithere was no coding category for tradi
tlolal nlcdc~ll practitioners In five survcys, tile utili/ation of 
health licilis,,was not asked specilcally, and only part of a 
general question dealt with whlat was done to treat the diar
rhea Filnally, almost all surveys included a question on what 
kind of treatmlnt was given, including usc of drugs 

The way in whil the question was asked strongly affccts the 
results, is was shown in Boerma et at (1991b) Therefore, 



comparability of results is limited, particularly comparing the 
earlier DHS-I surveys and the later ones 

Analysis of the questions ,n treatment of diarrhea in 27 DHS 
surveys shows hardlyany missingand "don't know" replies No 
other methods were readily available to assess the quality of 
the data Thcre i,, evidence showing that the relationhip of 
morbidity with treatment is compleX, as can be deduced from 
the fin!ing of a negative association of diarrhea prevalence 
with treatment the higher the diarrhea prevalence the lower 
the treatment rate Therefore the quality of data on type of 
treatment rceCic ed could not be evaluated adequately 

The DHS surveys, like most other studies, used a two week re-
call period This time-frame is considered to offer the best 
balance between the quality ol information that can be oh-
tamed about treatment (best for current or very recent illness) 
and the icprcsentattiencsso that treatment inlormation (pos-
sibly best for recent but not current episodes) The selcction of 
a two-,%cck recall period implies that treatment patterns are 
asscsscd jointly for a rni\ed group of sick children diarrhea 
that has tcrminated, diarrhea that has just startcd, and diar-
rhea that has been present for a while and still continues Pub-
lished DHS data have shown no majordifferenccs in treatment 
patterns for children with terminated diarrhca and those with 
current diarrhea of at least t\ko da,,s duration (Boerma Ct al, 
1991a) Both could be used to evaluate treatment praictItcs 
Howeer, the treatment patterns for children with current 
diarrhea of less than t,,o days duration differ These can be 
analy/ed separately to assess hone practices in the carlystages 
of diarrhea 

15.3 	 Respiratory Illnes 

The questions on respiratory illness are specifically intended 
toelici information on the treatment ofrespiratory infections 
There is more variation in the questions on the symptoms of 
respiratory illness used in the Narious DHS-l surveys than with 
the questions on diarrhea This variation is partly responsible 
for the considerable differences in morbidity levels found in 
thesesurveys In theearlier sureysCspecLally, thequestions on 
respiratory illncss were rathcinon-,,pcific and cannot be used 
to assess treatment patternsol childrenwith symptomssugge,,-
tive of acute lower respiratory infections 

There were hardly any missing data and low percentages of 
"don't know" responses, which were even lower than for the 
diarrhea questions Comparison of the morbidity levels of 
respiratory illness as obtained in DEIS surveys with epidcmi-
ological surveys on acute lowei respiratory illnesses showed 
considerably higher le,,els in the former than in the latter This 
is a strong indication ihat the DI-IS questions 'ctually provide 
data on a wider and more diffuse range of conditions than just 
pneumonia It is unknown to what e\tent these measurement 
problems influence the quality of the information on treat

ment patterns for lower respiratory illnesses In addition, the 
quality of recalled data on specific treatments received is 
doubtful. For instance, nany respondents may not know 
whether the syrup their childrcn recived was an antibiotic or 
a cough syrup An evaluation of the quality of such data is, 
howeer, not possible with a DHS survey 

1 5 4 	 Implications foir DHS-11 

Thesedata point tosomedlificuitiesassocLiatedwith morbidity 
reporting In DHS-lI, the order of the diarrhea quctions was 
changed because of the suspected overreportng of diarrhea in 
the last 24 hours the general question (diarrhea in the last two 
weeks) preceded the specific question The core questionnaire 
included one question on diarrhea with blood and another on 
duration of current and terminated episodes within the two 
weeks before the interview Further improvemenls in the ica
surenent of diarrhea morbidity in DHS type sureys (which 
were not made in DHS-II) arc required Posiblya question oil 
the ,,everity of diarrhea might help (Baqui et al , I)91, PctIrs 
ct al , 1991), c g , a question on the number of stools on the 
worst day of the episode or the mother's subjectIe classifi
cation of the severity In DHS-II, respondcnts could STOnlI
neously mention ORS packets asa treaitment gpien to lhildren 
with diarrhea in the last two week,, If not mentioncd sponta
ncously, respondents were probed about the use o ORS pack
ets for diarrhea treatment The same was done lot t lie recoi
mended home solution 

1IIDHS-11 more standardi/cd questions on respiratorv ince
tionswere asked and this practice appears to lead to more con
sistcnt results, although, as expected, the prevalence of cough 
with rapid breathing in DHS surveys is considerably highcr 
than the prevalence of pneumonia in cpidcmiologilcal studics 
However, the primary objective of the questions is to identify 
children who need to be evaluated for pncumonia or other 
lower respiratoiy infections Adding fever (which is a standard 
question in DHS-ll) to the diagnostic algorithm reduces the 
prevalence and may increase specificity The trcatment-rcL.all 
question, are similar to the ones in DHS-I 

16 	 BREASTFEEDING AND SUPPLEMENTARY 
FEEDING 

Informationwasobtained regardingbreastfccdingbcha iorfor 
all childrcn born to respondents in the fivcyears preceding the 
survey For each child the respondent was asked if the child 
was cver breastfed, and ifso, for how long The questionnaire 
structure assumed that only the last-born child could slill be 
breastfed at the time of the survey In their contribution to this 
report Boernia and Sommcrfclt (Chapter 6) assess the quality 
ol feeding data,witha focus on the recall data on bicastfeed[ig 
duration 
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From earlier work with the World Fertility Surxey, it was 
evident thai recall duration data had sevcral problems 
Therefore, boh the DHS-I and DHS-l1 reports utlhed only 
(urrent status data for c.alculatlng measurvs of breastleeding 
duration 

16 1 13revstfeeding Duration Recall 

I lo,, reliacle are mothers' reports on the duration of bicast
fecing I The narktd ncaping of brcastlceding duration data 
on multiplcs of is\ months in rctrospectixc Survey,, (Ferry, 
1)8.t1, haeghc and Page, l()0) was noted in several studies 
PLinicr\ icw,,urxcs in Bral/d (Huttly etal, 1990)and Malaysia 
(I Liaga, lQS) hae found inconsrstcncics between 'hcainswcrs 
in subcquent surxey round-

Missing v'alue,, and "don't know" responses ire not common 
for bicastleeding duration in most surveys The situation is 
quite dilcrcnt regarding dead children, where missing values 
are a problcm ,Missing values occur for less than 2 percent of 
ihe d c,,cd children in only four,,urvcvs whereas more than 
1(0 pecent of 'tie bicastleeding duration data are missing in 
sexIn stirsCs In addition, in ,irtuallv ill countries, there is a 
strong jntrcaSc in fle proportion of bir'ls with missing,,alucs 
loi breastlfeding duration ,ith increasing relatie oiiih ordet 

eI serious for births earlier in the five-ye r period)c,more 
Multixariate analysts confirmed the inportance of survival 
status of the child and rclatixe birt order for the occurrence 
of missing values 

I leapingat multiples ofsix for reported breast feedingduration 
is pronouncd in mostsurveys aid theanount of heapingvar-
jes bx background characeristics, suctl as mother's education 
1Ihcapllg Is a good indicator of tihe quaility of data, then the 
ltporied durations ol motihcrs x,,h no eduLation or low levels 
Of cducation are less accuratc than those reported by mothers 
xiih higher lexels of Cducaltlon 

"111Lallxlsis of oxcrlap between pregnanc, and Ilaclation from 
the rctospct i'c reports byth. mother indicates considerable 
ina.curacv in breastfceding duration and/or birth dates Re-
ports of the duration of breasilceding may be over- or undc
estimates, but oxcrlap Is _lcarlv associatcd with oxer reporting 
of bi castlceding durations On the other hand, I russell et al 
(P)9Q. ) haI sl o\ n that there appears to he urndcrreporting of 
bhciasttecdint, duration Using data liom WFS and D IS, they 
con parcd estimates of brcastlccdirg duration from current 
status dial, ftoin retrospcct\cilfe-table incasures The Lit-
icr \x..ic consitent l lower than tlie turrent slatus measures 
Ihelax erage mean duration of breast fccding for 21 DI-IS coun
tries "as 10 5 months based on tihe current slatus data and 15 7 
monthshasedon theretrospect IliCfIe-table measures Trussell 
et i ( 1992) concluded that this discrcpancy w'as not due to 
crv recer.t increaSCs in breaistfecding and that "there is a ten-

dcncy fr retrospectiVe reports in DHS to be biascd down

ward " This coniclusion is not necessarily inconsistent with our 
findings of unlikely proportion of overlap, probably due to 
overreportng of breasitfeeding duration Both overreporting 
and underreporting may occur, and the analysis by Trussell 
et al suggests that underreporting is more common than over
reporting 

16 2 Feeding in the Last 24 Hours 

For children who were still brcastfed at the time ol the survey, 
questions wereasked about liqutds and foods given during the 
preceding 24 hours The DHS-I core questionnaire asked 
about water, juice, powdered milk, cow's or goat's milk, other 
liquids, aad solid or mushy food The surveys in many coun
tries modified these questions and asked about specific foods 
and liquids commonly used for infants and young children Ir. 
most instances, these country-spclic questions Lan easily be 
translated into one of the standard categories 

Although thcIDHS-I qucstionnaircs inquired about thehild's 
food intake during the 24 hours preceding the survey, the 
mother was not asked whetheli the,,c foods and liquids were 
gicn regulai ly Information was also not colleciled to deter
mine if a child sometimes, though not every day, ecelived any
thing other than breast milk Hence, ,inindividual child cannot 
be classificd wth complcte certainty ,isexclusively breastfed 
If tlL hild sometimes received ritual foods, honey or sugar 
wa'cr ciL,but not in the last 24 hours before the interview, he 
or she should be classified as "almost exclusively" brcastfed 
However, the DHS-I inft mation gives a fairly good picture of 
the proportion of childrcA wha receive something other than 
breast milk In addition, there are a few DHS-l urveys in 
which motherswereasked to re.ali theagewhen breastfeeding 
Wxas supplemented byother liquidsor solids on a reguir basis 

The questions on the number of brcastlecdings given during 
daytime and nighttime resulted in very high proportions ( f 
women answering "on demand " The analyss of the effect of 
breastfeeding on postpartumi amenorrhoca suggested that "on 
demand" inay have verydiflferent meanings lor diffcrent worn
en and in different contexts (Rutstein, 1991) 

16 3 Implications fo~r DHS-l1 

In addition to the DHS-l questons, mothers wcre asked to re
call feeding information for all births in the last live years, i e, 
the age inlmonths at which tile Lhild ICLieVC (on a regular 
basis) formula ormilk other than breast milk, plain watcr, oth
er liquids, an( any mushy or solid food 

Data collec.ted on the numberol breastfeedings duringdayand 
night time (for lastborn breastfed children) indicate a very 
large proportion respondingon demand Sinccthemcaningof 
ondemandvariesgreatlybeween populationsandiidividuals, 

14 



the DHS-IIquestionnairewasadapted to make the respondent 
specify %,hatshe meant by on demand 

In DHS-ll, the median duration of breastfeeding is LtLcula;ed 
based on current status data only Recalled data on the dura-
tlon of breastfceding are not used 

17 CHILD ANTHROPOMETRY 

Anthropometry provides an objctlive assessmcnt ofchildrcn's 
health and nutritional siatus When interpreting such infor-
mation, it is important to know whether tile children in the 
sample arc representative of the population of children from 
which the ,,arple v\a,,diawn, an I whether the recorded inca-
surements correctlv elct the cild's true \,eight and height 
Although it Is possible to assess v at proportion of the chil
dren earmarked for anthropometi Icassessment xNcrc acLually 
measured for height and/or weight, it is more difficult toassess 
whether there Is isystematic bias in the rccord2d measure-
ments The quality ofchild anthropometrIc da!a is asscssed in 
the contribution by Sommerfelt and Boerma (Chapter 7) and 
summari/cd below 

17 1 Sample of Children 

The height and weight of the survey respondents' young chil-
dren were measured in nineteen surveys in the first phase of 
the DIS program In most of the sureys, all children in a 
Specified age group were supposed to be meas. red Tiec\ccp
tions were Northeast Bra/il, Egvpt, and Senegal, where only 
the children of a subsample of respondentS were included 

When anthropometry was included in the survey, the "stan- 
dard" recommendation in the Di IS-I program w s to mcasut' 
all the respondcnt's children 3 through 36 months of age 

Eleven surveys folloved tils recommendation Three of the 
earliest surveys obtained meisurcmenis only fo- children age 
6 through 16 months (Dominican Republic, Ondo State in 
Nigeria, and Senegal), in the remaining five surxcys tile age 
group was extended beyond the "standard " Children were 
weighed and measured starting from birth in four surxexs 
(Northeast Bra,/il, Morocco,Togo, and Ugand,) !nfourcoun-
tries the upper age limit was extended through 60 months of 
age (Northeast Bra/il, Morocco, Uganda, and Zimbabwe) 

1.7 2 Missing Values 

The proportion of the eligible children whose height and/or 
weight were measured ranged from 79 percent in Trinidad and 
Tobago to 98 percent in Morocco Over 90 percent of the chil-

tnthe DI IS tt program,,al children from birththrough 60 months ofage ,re 
measurLd for h .ight and \cight 

dren were measured for height and/or weight in cleNen of the 
countries Both measuremcnts wcr obtained for almosi all 
these children, howeer, I a lcw cases children were mcalsir.d 
only for height or onl' for weight I he largest proportion oI 
children xxith onlyone measuremcn, iseen for Northcast Bra
zil, where 2 percent of children were weighed, but not mea
sured for height 

Children who were repoited as not lixing xslth Lhcir mother 
were less hkelv to haxe their height and N,\,eight mea,,ured Sti
ilar', children whose mothers vere istiors and not regular 
residents in the household may not have ,L(omniIeCd their 
mother, and hcnce, may not have been included in thciathro
poinctrilc assessment Missing salues xxere also more lkely for 
older children under five years,sN fich was mainlvdue to loster-
Ing Status and residency 

There is also a Jefinite trcnd toward mole inissitig ,lata llniol 

the nc\t-to-last children than among last-born chlldicn in 
about two-third,, of the counti iL's (nedian 14 percentl ersuts 7 
percent) lowevcr, It is nticeale this trend is not ,cen!thd 

in t5~( of the four sur, cs that included all children N,)months
 
and younger (Northeast Br /il annd Morocco), whercas it is oh
 
sered intile remaining two countries (Uganda and Ziibab
we), where a si/cable propoi lion of children do noi I\ic \li
 
their mother Finally, missing alues \,ere more common in
 
urban areas than in rural areas
 

1 7 3 Age Relmting 

1o be able to compare the nutritional StatUs of children from 
different population subgroups or lront differentcotimiesand 
to asscss changes in null itional status oer time, the WI 10 has 
recommended that children's helghi-foi-age, xxc'ight-lor-age, 
and wcight-for-hlight be expressed as standard dt-taon units 
(or /-s(orcs) from the median of the intctnational reference 
population (usually tie NCI-S/CDC/WHO international 
reference population) (Dibley ctia , 1987, WHO 1981, and 
WI 10, 1986) AccuracA and completeness of age information 
are cru-cil for thclanasis of anthroponictrc dala Iicheight 
and xeight of each child is compared to the height aid x%ight 
ofcthildren of the san age in mon iinlie ifec trice popula
lion Only the third antlhropoietric indictolr, \sight-lor
height, is independent Of thc child's ,ge Scseral possible s-s
tetntil biaSs in the reportilng(o tile chilld's age maaffLct tile 
anthropomeltr results completcne,,s olrepot ting, lisnlllg dai
ta on birth date, field Imputation of birth date bv the Intei
viewer,digit prclcrence,orsystcmatico,cr-orundertcportitig 

In three countrics, a large poportion of children did trot ha\e 
a niotth and day of birth reported by their mol hers MjI had 
the highest proportion (4( percent), followed 1W INoroco (2(1 
percent) and Togo (16 percent) Bet cn 5and It) percteit did 
not have a repoited tmonih and year ol birth in Ghflana and 
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Fgvpt It should be noted that in Morocco interviewers were 
allowed to record season instead of month of birth Each sea- 
son listed in the questionnaire was approximately three 
months long Mothers reported the season, year, and age for 19 
percent of all children cligible for height and weight measure
nini, onl, Ipercent had neiaher a month nora season report-
ed 

ithe remaining countries mothers knew the date of birth for 
,lmo.st all children, but an unknown amount of field imputa-
tion of fhe birth daLs may have bven more common in some 
countries, i c,the interviewer may ha~e entered a month and 
\cer of birth even if the mother could not give exacL infor-
I n Ihe analysis of data on month of birth for children un
dci i \ears by !3icc,,o and Bocrma in Chapter 2 raises con-
ci n mCgarding the quait, of Ine data on the ages of children 

17 4 1Ilcight and Weight Measurements 

I ht. ,curac' of thc.es measurements can only be definitively 
a,,.S.c,,d In a validation study involving duplcate measure-
mens'v hlce the heights and weights rcorded by theenumera-
ltors are (nipared to a standard, cg, measurements crricd 
oar bs in e\pert Tie identific,iloln ofintra-observervariation 
dise tcquircs remeasurcmcnt of the same child However, 
somc. propertics of the quality of the data an be gleaned fiom 
All L\anination of the degree of heaping Some surcys, such 
,isthe Dominican Republc and N orocco, show marked heap- 
ing of height and weight measurements on figures ending in 0 
,nd 5 In most surveys, ho,'c;er, there is no heaping 

1 L hLght-for-age, weight-for-age, and weight-for-height/-
scores have been calculated according to the guidelines devcl-
opincl b ihe CDC and rccomnmendcd by WHO, and are includ
ed in the DIIS rcodedata tiles Incascswherc month andycar 
of birth arc not reported, i-scores are not calculated, and a 

inssing" value will be shown for the height-for-age and 
\cLight-for-age variable, In Morocco, a /-score Is calculated 
for children whose mother ieported the child's age as well as 
Ihe scason and year of birth 

Improbably high or low /-scores are not shown, instead the 
variable is flagged The guidelines provided by the CDC were 
lolloed Height -for-ageand weigh' -for-age /-scores above +6 
and below -6 \,erc flagged, as were weight-for-height scores 
aboe +6 and below -4 In addition, the following combina-
tions of i-scores \ssre flegged heiglt-for-age i-score below 
309 and weight-for-hcht i-score above F-1 09,and height-
lor-age /-score aboe +3 09 and wcight-for-hicght i-score be
low - (09 

The percentage of flagging was similar for all three indices 
within each country Less than 1 percent of the i-scores was 
flagged in about half the countries The lowest per,entage was 
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seen in Colombia (under I percent) and the highest in Guate
mala (4 percent) 

17 5 implications for DUIS-11 

In DHS-ll, the age group for anthropometric measurements 
was expanded to include all children age 0-60 months Mater
nal anthropometry was also introduced The procedures for 
measuring weight were changed in most DHS-11 surveys, ; c, 
the hanging spring balance scale was replaccd by a digital 
bathroom cale having 100gramsofaccurac' Tmn lattercanbe 
used for both mother and child 

18 CAUSES OF DEATI1 IN EARLY CHILDHOOD 

In selected DHS surveys the probable causes of death were as
certained for dead children born during the preceding five 
year,, The inclusion Of a causes of death module in DHS sur
veys depended on the countr's implementing igcncy The 
questions used differed from surey to survey The various 
methods are evaluated in the coiti IctllIOn bv Boerma, 
Sommcrfelt, and Van Gincken (Chapter 8), on a suiey-by
surxe, hasis The asssmnltnl of data tjualIt, is difficult For 
cxUnple, considerasurxey Inwhich the rcsultsindicaliCthat20 
percent of ill %cais of age were aSSocLiateddeaths under fIn 

with diarrhea Although the results scem plausible on Ihe basis 
of longitudinal epidemiological studie,,e g , Gray, 1991), the 
data may not be of good quality In a population where 20 per
cent of the children had diarrhea in the iso weeks before the 
survey, it would be expected that 20 percent of the deceased 
children had diarrhea during the illnc,,s preceding death, even 
if having diarrhmea does not incrca,,c the r,sk of death 

,
In this evaluation, the focus i on the types of qucsions used 
in the DHS surveys and how this alffcts the results The coun
tries involved are Bolivia, Ecuador, Fgypt, Morocco, Senegal 
and Tunisia (all DHS-I surcys) and Cameroon (DHS-ll sur
vey) The following are our maji)r conclusion, 

The cause of death section was embedded in the health 
section of the DHS questionnaire, where only informa
tion on childrcn born in the five years before the survey 
was collected Therefore, the cause of death data refer 
to all children born in the preceding fise 'ars, but not 
to children born more than live years ago 
Consequently, there is underreprcsentation of dcath, at 
older ages among the undcer-fh cis 

In general, the results on the causes of death in the 
seven DHS surveys analy/cd hcrc arcdisappointing, pri
martly due to inadequac questions asked in the earlier 
surveys, which led to a large proportion of dcaths 
reported due to unknown causes Ind unlikely distribu
tions for the leading causes of assigned death,, The 



more extensive questionnaire was not erV successful in 
Bohvia,butappe'irsmoderatelysuccessful in Ca meroon 
Overall, the quality of data is difficult to) asses,,, and 
caution should be used in interpreting the results of the 
causes of death dstribution A conserative ipproach 
should also be u',ed in evaluating the results from 
epidemiological studies (Gray, 1991), since validation 
studies are few 

Classification into main and contributory 'auses is no. 
feasible on the basis of a short qucstionnaire However, 
the use of multiple causes gives a better picture of the 
causes of death pattern than the use of single causes 
Therefore, multiple causes should be allowed, as w,1s 
done for Cameroon, using the diagnostic criteria and 
without distinguishing between main anod contributory 
causes 

Based on the results ofa fc, studies a recall period of 6-
24 months has been recommended (Gray ct al , 1990) 
The length of the recall period in the DHS surveys is 0-4 
years There was a moderate increase in the proportion 
of "don't know" responses it the recall period was more 
than two years in three of the sures,,, but no increase in 
three other surveys This doe,, not suggest that the 
length of the recall period is the major problem How-
ever, information given for deaths more than two years 
ago may be less accuraie, but this Uannot be evaluated 
with the DHS datascts 

Further improvements Lan po.,sibly be made when more 
emphasis is placed on traditionl names and clsSifiLca-
tions of causes of death Such ,n effort has been shown 
to be worthwhile in several studies, but may ltke several 
weeks to months of research Since DHS surveys are of-
ten carried out in multlple languages, such anthropolog-
ical studies may not be feasible within the limited time-
span of a DHS survey 

Causes of neonatal mr)rtality generallyare more dllficult 
to determine in verbal autopsy than causes of death 
among older children DHS has made little effort to de-
termine thecauses of neonatal mortality, other than tez-
anus, however, an effort to determine these causes 
would certainly be worthwhile 

In sum, it remains to be seen whether it is possiblc to obtain 
reasonably accurate data on the leiding causes of childhood 
deaths in large-scale cross-sectional surveys With a well-
developed questionnaire (niore validation stu(,ies are re-
quired) it is possible to obtain a general picture of the causes 
of death, which can be used for ad'ocac'y purposes If the ob-
jective is to assess causc-spccific mortality trends (e g four of 
the World Summit for Children health goals are cause-specific 
mortality reductions) one must be more cautious for two rca-

sons misclassification and sampling errors The results ofvai
dation studies show that misclassification ofcauses of death is 
common, and such studies are assumed to give the best possi
ble picture (since only hospital deaths are used) 

19 	 CONCLUSIONS 

The methods available to assess the quality of health data in 
DHS-I surveys are limited and in most cases it is not possible 
tojudge the qualityofthedata Ncverhcless, the analyses pre
sented in this report have given some insight into the quality 
ofhealth data In manyareas the questionnairc appears to pro
vide very useful data lof health planners, pohc'ymakcrs, and re
searchcrs The most important points tnat emerged from the 
uata quality assessment inLude 

The health section of the core questionnaire was clearly 
in a developmental ,,tagc during DHS-I Some improvc
ments were madeduring the first phase, and some coun
tries opted for questions different from the core ques
tionnairc When interpreting the results, the way the in
formation was gathered should alwats be taken into ac
count 

The health section locuses on all brths in the five years 
preceding the survey In populations where birth dates 
arc not immediately known by the interviewer, who then 
must do substantial probing. a con, iderable number of 
births were displaced out of the birth history In other 
words, there is a deficit Of four-year-old children This 
doe,, not have serious implications for most health 
indicators More important, however, is the evidence of 
displacement of births towards the interview date of 
more recent births There appears to be displacement of 
births into the last year of life and ilso preference for 
months just before the survey month The quality of the 
data on age in months has important mplilcations on 
the analysis of anthropometric data and the use of 
current stalus measures, such dS median ouration of 
breastfeeding 

0 	 Mothers with more than one child born in the ivyears 
preceding the survey have to answer the hcalth section 
questions more than once Theanalysis shows that miss
ing values are more con,mon for the next-to-last birth 
than for the last birth, but the difference is ,mall The 
difference is larger for second-to-last births (or before) 
compared with last birth yet, the proportion of missing 
values isstillsmall, even for the sccond-to-last bii ths (or 
before) In general, it seems to be possible to collect in
formation on all biths in the last five years, although 
some intervicer iattgueoccurs However, therearc not 
adequate instruments to evaluate the quality of data for 
more distant births and to compare the results to more 
recent births 
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A major finding in the assessment of the quality of ma-
ternitydata isthat missingvalues are rathercommon for 
deceased children, hich affects certain analysis ofsuch 
data The same was found for reports on breastfeeding 
duration for deceased children In addition, data on 
current pregnancy were not considered to be reliable 
Apart from these problems, maternity care data appear 
to be of reasonably good quality 

Many DHS-I surveys did not gather information about 
specific vaccinations from the mother, which compli
cated coverage estimation somewhat The proportion of 
cards that were reported by the rnothcr and were actual-
ly seen by the interviewer varied considerably betveen 
countries, and was well below 50 percent in several sur-
veys This clearly weakens the quality of the vaccinat ion 
coverage e,timate 

The child morbidity data in DHS-I are generally not rc
liable This is due to the general difficultics one en-
coun*ers when measuring morbidity, especially to the 
lack of good questions available to measure morbidity in 
cross-sectional surveys The questions on respiratory 
infections changed considerably during DHS-I and 
seemed to be more useful at the end of DHS-I The 
treatment patterns need to be interpreted carefully, 
since this information depends on the reporting of mor
bidity and on mother's recall of type of treatment, which 
isparticularly difficult for medicines 

The data on breastfc.ding give only a rough indication 
of duration Heaping at multiples of six months is 
considerable The analysis of the overlap of breast
feeding and pregnancy among women witn at least two 
births in the last fiveyears showed that. in manysurveys, 
there is a tendency to overreport breastfeeding 

* 	 Child anthropomctric data generally appear to be of 
good quality, with minor problems of digit preference, 
flagged values, or missing %alues 

0 	 Verbal autopsy modules were used in seven surveys and 
generally did not lead to satisfactory results, which was 
mostly due to poor questionnaire design Only in the 
most recent survey (actually a DHS-II survey) in Came
roon was a more extensivc questionnaire used that 
seemed to give more plausible results, the results might 
be useful for health planning 

Ingeneral, the DHS health data arc a sound database for basic 
health indicators, which are essential for health planning and 
evaluation in developing countries In several instances, DHS 
data also provide a useful basis for research on determinants 
of child health, although researchers need to be cogniiant of 
the problems summari7ed above 
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APPENDIX: NOTES ON SPECIFIC SURVEYS 

The DHS results for each survey are summari/ed below The 
reader is referred to the respcctive chapters of this publication 
for more detailed results on the quality of the health data in 
each survey If there is no comment on a particular section of 
a survey, this implies that no major data quality problemswere 
found and that the questions used were the same or close to 
the Lore questionnaire 

SUB-SAHARAN AFRICA 

Botswana 

Demographic aspects considerable displacement of 
birtls out of the health section, strong heaping of age at 
death at 12 months, fostering common (child not with 
mother), displacement of birth dates towards the inter-
view date 
Maternity care sub,,tantial undcrreporting of current 
pregnancies, includes question on place ofdchvery (last 
birth only) 

" 	 Vaccination if no card, only question on whether the 
child was ever vaccinatcd, more than 60 percent of the 
reported health cards actually swen 

* 	 Morbidity and treatment more than 10 percent "don't 
know" responses for morbidity questions (mainly due to 
fostering), has some ARI questions, question on fever 

* 	 Feeding more than 5 percenl missing values for breast-
feeding duration question for deceased children, strong 
heaping ofbreastfeeding duration on 12 and 24 months 

" 	 Anthropometry not included 
Causesof death not included 

Burundi 

Demographic aspectV considerable displacement of 
births out of the health section, strong heaping of age at 
death at 12 months, displacement of birth dates towards 
the interview date 

• 	 Maternity care no problems 
• 	 Vaccination if no card, only question on whether the 

child was ever vaccinated, more than 60 percent of the 
reported health cards actually seen 

* 	 Morbidiiyandtreatment h,, some ARI questions, ques-
tion on fever 

" 	 Feeding more than 5 percent missing values for breast-
feeding duration question for deceased children, strong 
heapingofbreastfeedingdurationon 12 and 24 months, 
overlap in lactation and gcstation suggests considerable 
overreporting of breastfeeding duration 

• 	 Anthropometry no problems 
• 	 Causes ofdeath not included 

Ghana 

a 	 Demographic aspects. incompleteness of birth-date in
formation presents problem, strong heaping of age at 
death at 12 months 

a 	 Maternity care no problems 
• 	 Vaccination if no card, only question on whether the 

child was ever vaccinated, 40-60 percent of the reported 
health cards actually seen 
Morbidity and treatment considerable mis- or under
reporting of diarrhea within last two weeks, has some 
ARI question,, question on fever 

• 	 Feeding more than 5 percent missing values for breast
feeding duraton question for deceased children, strong 
heaping of brcastfecding duration on l2and 24 months 

• 	 Anthroponetrv no problems 
• 	 Cauesofdeath not included 

Kenya 

* 	 Demographic aspects considerable displacement of 
births out of the health sction, strong hcapingof age at 
death at 12 months 

a 	 Maternity care substanti il undcrreporting of current 
pregnancies, includes question on place of delivery 

• 	 Vaccination if no card, only qucsmti(n on whether the 
child was ever vaccinated, 40-6() percent of the reported 
health cards actually seen 

• 	 Morbidity and treatment considerable mis- or under
reporting of diarrhea within last two weeks, has some 
ARI questions, question on fever 

0 	 Feeding more than 5 percent missing values for breast
feeding duration question for deceased children, strong 
hcaping of breastfcecding duration on 12 and 24 months, 
overlap of lactation and gestation suggests considerable 
overreporting of breasifeccding duration 

* Anthropometr' not included 
° Causes ofdeath not included 

Liberia 

• 	 Demographicaspects overall response rate less than 90 
percent; considerable displacement of births out of the 
health section, incompleteness ofbirth date information 
presents problem, strong heaping of age at death at 12 
months, strong displacement of birth dates towards the 
interview date, fosiciing common (child not with 
mother) 

• 	 Maternitycare only for last births, include, question on 
place of delivery (last birth only) 

• 	 Vaccination if no card, only question on whether the 
child was ever vaccinated, 40-60 percent of the reported 
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health cards actually seen 
Alorbdttv and treatnent diarrhea recall period 4 weeks, 
more than 5 percent "don't know" responses to 
morbidity questions (mainly due to fostering), no 
question on diarrhea in last 24 hours, ORS packet use 
was not probed If child had diarrhea in last two weeks, 
has some ARI questions, question on fever 
rFeeding no breastfecd::,g duration recall question 

* Anthropometn'v noi included 
S C llt 0S / 1111111 not ihcludcd 

Mali 

Demorapht aspects considerable displacement of 
births out ol the health section, incompleteness of birth 
date information serious problem, strong heapingofage 
at death at 12 months, displacement of birth datCs to-
wards the intcrvicw date 
,Alate'nttu cae more than 10 perceni mising values for 
nialerniis1 care (uestio ns aniong dead children, high pro-

orlion of ssomen reported teta nus toxoid injections 
s%1lioui antenatal care ' isit 
I Ua(tlittofl if no card, only question on whether the 
child was ev, r va.cinated, less than 40 percent of the re-
poried hcalth cards actually seen 
Afw idtt and treatment considerable mis- or un,er-
reportinc ofdiarrhca witlin last twow,eeks, ORS packet 
use was not piobcd it child had diarrhca in last two 
NNecks, has some ARI questions, question on fever 
Fcetn,* more than 5 percent missing' alues for breast-
Ietding duration question for deceased children, strong 
lcaping ol breatlccdingduration on 12and 24 months, 
oxelap ol lataion and gcstation uggCstS considerable 
oxcrrcporing ol breastleceding duration 
/Anthiopoierx' no problems aside from birth date 
Inlormation 
Causes of death not included 

Ondo State, Nigeria 

Demo,,rathic a'jpett considerable displacement of 
births out of the health section, strong heaping of age at 
death at 12 months 
A lateinm are no problems 
la• c mation it no card, only question on whether the 
child was eser Naccinated, less than 40 percent of the re-
ported health cards actually seen 
mAolhmditv endtreatinent no questions on diarrhea in last 
24 hour,,, ORS packet use was not probed If child had 
diarrhea in last iwko weeks, has some ARI questions, 
question on fccr 
Feeding strong heaping of breastfeeding duration on 12 
and 24 months 

• 	 Anthropometry no problems
 
Causes ofdeath- not included
 

Senegal 

• 	 Deniographicapects strong heaping of age at death at 
12 months, fostering fairly common (child not with 
mother) 

° 	 Alaterntt care high proportion ofwomen reported teta
n," , 'i d iijc1 titoit. without antenatal care visit 
laccnattoni if no card, only question on whether the 

child was ever v,ccinatcd, 40-60 percent of the reported 
health cards actually seen 

• 	 Morbidtvand treatment no question on diarrhe%in last 
24 hours, ORS packet use was not proled if child had 
diarrhea in last two weeks 

* 	 Feeding strong heaping ofbreastfeeding duration on 12 
and 24 monihs 

• 	 Anthrbpometrv included (,ubsamplc), not possible to 
assess coverage 

• 	 Causes ofdeath short questionnaire used, but incom
piece, results not vcry reliable 

Togo 

* 	 Deniographicaipects overall lesponse rate less than 90 
percent, considerable displacement of births out of the 
healthsection,incompletenessofbirthdateinformation 
presents problem, strong heaping of age at death at 12 
months 

• 	 Maternity care more than It)percent missing values for 
maternity care questions among dead children, high 
proportion ofwonien reported ietanus toxoid injections 
without antenatal care visit 
l1accinaton no dates copied from the card, only ques
tion on whether child ever vaccinated, coverage esti
mates not possible 

* 	 Morbidityandtreatment has some ARI questions, ques
tion on fever 

" 	 Feeding more than 10 percent missingvalues for breast
lcedingduration question lordeccased children, strong 
heapingof breastleeding duration on l2and 24 months; 
overlap of lacttion and gestation suggests considerable 
overreporting of breastleeding duration 

* 	 Anthiopotnetty no problems 
* 	 Causes ofdeath not included 

Uganda 

* 	 Demographicaspects strong heaping of age at death at 
12 months, fostering fairly common (child not with 
mother) 

• 	 Maternity care no problems 
* 	 1Vaccination if no card, only question on whether the 
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child was ever vaccinated, more than 60 percent of the 
reported health cards actually seen, BCG scar checked 

Morbidity and treatment considerable mis- or under-
reporting of diarrhea within last two weeks, more than 
5percent"don't know" responses to morbidity questions 
(mainly due to fostering), ORS packet use was not 
probed if child had diarrhea in last two weeks, has some 
ARI questions, question on fevci 

" 	 feeding. strong heaping of brcastlceding duration on 12 
and 24 months 
Anthroponietry more than 10 percent ofeligible children 
not measured 
Cauesofideath not included 

Zimbabwe 

" 	 Demographic aspects overall response rate less than 90 
percent, strong heaping of age at death at 12 months, 
fostering fairly common (child not with mother) 

* 	 Maternitycare more than 10 percent missing values for 
maternitycare questions among dead children, includes 
question on place of delivery 
Vaccination if no card, only question on whether the 
child was ever vaccinated, more than 60 percent of the 
reported health cards actually seen 
Morbidity and treatment more than 5 percent "don't 
know" responses to morbidity questions (mainly due to 
fostering), sugar and salt solution use was not probed if 
child had diarrhea in last two weeks, has ARI questions 
(cough and difficult breathingquestions separate), qucs-
tion on fever 
Feeding more than 10 per.cnt missingvalues for breast-
feeding duration question for deceased children, strong 
heaping of breastfecding duration on 12 and 24 months 
Anthropomett moreithan 10 percent ofeligible children , 

not measured 
Causes of death not included 

NORTH AFRICA 

Egypt 


Demographic a~pect incompleteness of birth-date 
information presents problem, strong heaping of age at 
death at 12 months 

* 	 Maternity care includes question on place of delivery 
* 	 Vaccination vaccination card is birth ccrtificatc (often 

incomplete), inclules mother's recall of specLiic vaci-
nations (but not measles), 40-60 percent of the reported 
health cards actually seen, coverage estimates proble-
matic 
Morbidity and neatnent diarrhea recall period one 
week, has ARI questions (cough and difficult breathing 
questions separate) 

0 	 Feeding strong heaping of breastfeeding duration on 12
 
and 24 months, overlap of lactation and gestation sug
gests considerable overreporting of brcastfccding dura
tion 

0 Anthroponwtty included (subsamplc), considerable
 
heaping of measurements at 0or 5
 
Cauws ofdeath few questions forselc,tcdcaUs,ov,i
estimates relative importance ol tle seLIcted causes
 

Morocco 

& 	 Demographic aspectv incompleteness of birth-date
 
information presents problem (although if month not
 
available, season of birth otten is), strong heapingofage
 
at death at 12 months
 

0 	 Maternity care no tetanus toxoid question, includes
 
question on place of delivery
 

0 	 Vaccination includes mother's recall of spciCc LacLI
nations, more than 60 percent of the reported hcalth 
cards actually seen 

* 	 Morbidity and treatment considerable mis- or under
reporting of diarrhea within last two Neeks
 
Feeding more than 5 pcrcenl mi,sing values for breast
fcedingduration question for deccased chlldicn, strong
 
heaping of breastceding duration on 12 and 24 ,nonths
 

* 	 Anthroponiettv included, considcrablc heaping of meia
surcments at 0 0 or 0 5
 

a 	 Can sof death few question,,, seems to pro ide sonie 
insight into leadingcauses of death, but nany quest ions 
remain 

Sudan 

Denographicaspects incompleteness of birth-date in
formation presents problem, strong hcaping of age at 
death at 12 months, dsplahcement of binli dates towards 
the interview date 

* 	 Matetnitv car' more than 10 percntl tmssing alluC' for 
maternity care q ucstiII0 1 ,, di.Id clddr, ii 

" Vaccination iet.ill of speh cLLiincludes motlher', ifi 

nations, 40)-60 percent of the reporied healt icards acitW
ally seen 

and Iteate'nt onsiderable 
reporting of diarrhea within la&t two vcek,,, has ARI 
qucs-tions (cough and difficult breathlt,liUiCusiions 
separait), question on lcxcr 
Feeding strong hcadpingof brc,1,slecdingduiaiion on 12 
and 24 months, o0crlap of laciation and geslation sug
gcsts considerable oscrrcporting of brcasteedIng dura
tion 

* 	 Morbidit 0 nis- or under

* 	 Anthioponimi not included 
* 	 Canse% ofdeath not included 
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Tunisia 

Demographic aspects: heaping of age at death at 12 
months 
Maternty care substantial underreporting of current 
pregnancies, includcs question on place of delivery 
lVaccination include, mother's recall of specific vacci
nations, more than 60 percent of the reported health 
cards actually seen 
Morbidity and t.Ltn('nt considerable mis- or under-
reportingofdiarrhca within last two weeks, ORS packet 
use was not probed It child had diarrhea in last two 
weeks 
Feeding stiong heaping of breastleeding duration on 12 
and 24 months, overlap of lactation and gestation sug-
gests considerable overreporting of breastfeeding dura-
tion 
.Anthiopotnetry included, more than 10 percent of eligi-
bleclldren not measured, considerable heapingofmea-
surements at O1or 5 
Cattseofdeath few questions, seems to provide some 
insight into leading cause'. of death, but many questions 
remain 

ASIA 

Indonesia 

Demographic aspects heaping of age at death at 12 
months 
Maternity care substantial under-reporting of current 
pregnancy, no questions on antenatal care, includes 
question on place of deliver' 
V no questionsVaccination 

* 	 Morbidtty and tieatinent no questions 
* 	 Feeding more than 5 percent missing values for breast-

feeding duration question for deceased children, strong 
heaping ofbreastlecding duration on 12 and 24 months, 
overlap of lactation and gestation suggests consider.,ble 
overreporting of breastfeeding duration 

* 	 Anthropoietty not includcd 
* 	 Causes ofdeath not included 

Sri Lanka 

* 	 Demograplicaspects no problems 
• 	 Maternity care substantial under-reporting of current 

pregnancy, more than 10 percent missing values for 
maternity care questions among dead children; includes 
question on place of delivery 
Vaccination includes mother's recall Of specific vacci-
nations, more than 60 percent of the reported health 
cards actually seen 
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0 	 Morbidity and treatment no problems 
0 	 Feeding: more than 10 percent missing values for breast

feedingduration question for deceased children; strong 
heaping of breastfeeding duration on 12 and 24 months 

& 	 Anthiopornety no problems 
0 	 Causes ofdeath not included 

Thailand 

* 	 Demographicaspects no problems 
MMaternity care substantial underreporting of current 
pregnancy, more than 10 percent missing values for 
matermty care questions among dead children, includes 
question on place of delivery 
Vaccination if no card, only question on whether the 
child was ever vacclinatcd, more than 60 percent of the 
reported health cards actually seen 

* 	 Moibiduv andctreatnent no problems 
* 	 Feeding more than 10 percent missingvalues forbreast

feeding duration question for deceased children, strong 
heaping of breasitceding duration on 12and 24 months, 
overlap of lactaton and gestation suggests considerable 
overreporting of brcastfeeding duration 
Anthiopometrlno problems 

* 	 Causes ofdeath not included 

LATIN AMERICA/CARIBBEAN 

Bolivia 

Demogiaphicaspects strong heaping of age at death at 
12 months 
Matemnitvcale high proportion of women reported teta
nus tOAOid injections without antenatal care visit; in
cludes question on place of delivery 

4 	 Vaccination includes mother's recall of specific vacci
nations, less than 40 percenlt of the reported health 
cards actually seen 

o 	 Moibidity and teatmnent considerable mis- or under
reporting of diarrhea within last two weeks, more than 
5 percent "don't know" responses to morbidity 
questions, has ARI questions (cough and difficult 
breathing questions separate) 

6 Feeding strong heaping of breastleeding duration on 12 
and 24 months 

e Anduopomnet, more than 10 percent of eligible 
children not measured 

* 	 Caisyofdeath fairly extensive questionnaire used; re
suits not very satisfactory (e g , virtually no measles) 

Brazil 

* 	 Deniogaphicavpects overall response rate less than 90 
percent
 



* 	 Maternitycare includes question on place of delivery 
* 	 Vaccination:no code for card not seen, includes moth-

ei's recall of specific vaccinations, no code for card not 
seen 

* 	 Morbidityandtreatment ORS packet usewas not probed 
if child had diarrhea in last two weeks 

" Feeding strong heaping of breasifeeding duration on 12 
and 24 months 

" 	 Anthropometry included (Northeast region only), no 
problems 

* 	 Causes ofdeath not included 

Colombia 

Demographicaspectr overall response rate less than 90 
percent, strong heaping of age at death at 12 months 

• 	 Maternitycare"no problems 
* 	 Vaccination it no card, only question on whether the 

child was ever vaccinated, 40-60 percent of the reported 
health cards actually seen 
Morbiditt and treatnent consideraWe mis- or under-
reporting of diarrhea within last two weeks, some ARI 
and fever questions 
Feeding more than 5 percent missing values for breast-
feeding duration question for deceased children, strong 
heaping of breastfeeding duration on 12 and 24 months 
Anthropon'etn' more than 10 percent ofeligible children 
not measured 
Canl ve of death not included 

Dominican Republic 

Demographc arpects heaping of age at death at 12 
months, fosterig fairlycommon (child not with mother) 

* 	 Maternitycare no problems 
* 	 Vaccination mother's recall of child ever being vacci-

nated only pertains to campaigns, less than 40 percent of 
the reported health cards actually seen. coverage esti-
mates problematic 
Morbidity and treatment considerable mis- or under-
reporting of diarrhea within last two weeks 
Feeding strong heaping ofbreastfeeding duration on 12 
and 24 months 
Anthroponietn included, more than 10 percent of eligi-
ble children not measured, considerable heaping of mea-
surements at 0 or 5 
Causes of death not included 

Ecuador 

DemographicaspectF strong heaping of age at death at 
12 months 
Maternity care. substantial underreporting of current 
pregnancies, more than 10 percent missing values for 

matcrnitycarequestionsamongdeadchildren; includes 
question on phace of dehvery (last births only) 

• 	 Vaccination no questions 
* 	 Morbidityandtreatment no question on diarrhea in last 

24 hours; diarrhea recall period 4 weeks, no treatment 
questions, has some ARI questions (last births only) 
Feeding more than 20 percent missing values for breast
feeding duration question for deceased children, strong 
heaping of breastfeeding duration on 12 and 24 months 

* 	 Anthropometry not included 
• 	 Causes of death coded by the interviewer from the 

mother's report of the terminal symptoms, results do 
not appear reliable 

Guatemala 

* 	 Demographica3pects overall response rate less than 90 
percent, strong heaping of age at death at 12 months 

• 	 Maternitycare high propoi tion ofwomen reported teta
nus toxoid injections without antenatal care visit 

* 	 Vaccination includesmother',,recallofspecificvaccina
tions, more than 60 percent of the reported health cards 
actually seen 

* 	 Morbidity and treatment considerable mis- or under
reporting of diarrhea within last two weeks 

* 	 Feedmg strong heapingof breastfeeding duration on 12 
and 24 months, ovei lap of lactation and gestation sug
gests considerable overreporting of breastfeeding dura
tion 

• 	 Anthropometty no problems 
* 	 CauseFofdeath not included 

Mexico 

* 	 Demographic aFpects" heaping of age at death at 12 
months 

• 	 Matetnity care-no tetanus toxoid question 
* 	 Vaccination- no caid question,,, only recall of vaccina

tions by mother 
• 	 Morbidityand treatment no question on diarrhea in last 

24 hours, ORS packet use was not probed if child had 
diarrhea in last two weeks 

* 	 Feeding strong heaping ofbreastfeeding duration on 12 
and 24 months 

* 	 Anthropometry. not included 
• 	 Causey ofdeath not included 

Peru 

Demographicarpects overall response rate less than 90 
percent, strong heaping of age at death at 12 months 

* 	 Maternity care- 9 percent mssing values for maternity 
care questions about dead children 

0 Vaccination if no card, only question on whether the 
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child was ever vaccinated, 40-60 perccnt of the reported Maternitycart more than 10 percent missing valucs for 
health cards actually seen matcrnity care qucstions among dead childrcn 
Morbidity and treatment considerahlc mis- or under- I/accination includes molhcr'srccllofpcIficvaccina
rcportingof diarrhca within last two weeks, ORS packet tions, more than 60 percent of the reported health cards 
use wkas not piobed if child had diarrhea in last two actuallyscen 
week,, Morbidt and treatmnt no problems 
Feeding more than 10 percent missirgvalucs for breast- * Feeding more than 15 percent inisingvalucs forbreast
feeding duration question for decased children, strong feding duration qucstion lor deceased children, strong 
heaping of brc'a~tlccding duration on 12 and 24 months heaping of breastIceding duration on 12 and 24 months 
AlnthroJomnetry not included Anthrolpometry, included, more than 10 pcrecnt of eligi

* Causes o1 death not includc.d ble children not mcasured, considerable heaping of 
measurements at 0 or 5 

Trinidad and Tobago Causesof deati not included 

DenogralVhitcai~pects overall response lit" less than 90 
pcr.cnt, strong heaping of age at death at 12 months 
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CHAPTER 2 

Demographic Aspects of the 
Quality of Data on Births 
in the Demographic and 
Health Surveys 

GEORGE T BICEGO 
J. TIES BOERMA 



Data from the Demographic and Health Surveys (DHS) are a birth and then systematically works backwards through time 
kevsourceof Inf)rmation abou, the health and survival ofchil- until reaching the least recent birth that ,tccurred during the 
dren in developing countries Tlhe approach uscd in the DHS relevant period Duriiig data processing, childrcn found to be 
surveys is to collct data on all b,r'hs that occurred in the five older than 59 month,, at the time of the survcy are usually 
years preceding the survey This report is intcndeu to inform excluded from the calculation of indiLes of health and use of 
data users of some important characteristic, of these samples health scrviccs 
of rcLent births and thus to encourage wide and appropriate 
use of these data In the first section, rcspon,,c rate,, foi the There arc at least three points in this process where non
majorsections of the DHS questionnairearc examined Next, response to the survey can iptrodu.c bias to child health 
analvscs of birth date displacement and age and birth date re- estimates First is t,usehotnonreVponse whcnevei a sampled 
porting are presented, followcd byan cxamination of ihe qual- household fails it,respond to the survey, information on all 
ity of childhood mortality data, focusing on the reporting of children born to eligible women in thai houschold is excluded 
,,geat death In subsequent sections, the frequcncy of t,'inning Second, even when a household is interviewed and the eligible 
and child fostering are investigated The lastsection looks at women identified, some women may not be available for 
thedistribution ofsane-mother births within the last five-year intcr,,icw, this is termed ivometnls nonresponse Fhird, even 
period when an eligible woman is interviewed, information about 

child health may not be collected for every eligible birth For 
2.1 RESPONSE RATES convenience, this is termed nonrespnse to the child health 

section, although the data ire missing due almost exclusiely 
The DHS surveys use a standard multistagc cluster sample to to the intmerviecr's oversight rather than to the respondent's 
arrive at i probabil.ty samplc of households and women of behavior 
childbcaring age I The sampling frame is based on the most 
rctent national census available : Primary sampling units or The figures in Table 2 I reflect gcncrallv high levels of re-
PSUs (census enumeration tracis)are randonlycVlcteu based sponse to the household questionnaire-a trmiean of 97 6 per
on their proportional representation in the sampling frame cent for the 27 countries studied Exceptions are Liberia (88 
All households in eaIlch of the selected PSUs are listed and percent) and Togo (93 pLrcent) In both of these surveys, the 
from these lists a probability sample of households is drawn primary reason for nonrcsponse was refusal to completc the 
Ine resulting list of households by c,t'ter, representing the interview 
target sample of households, is used in the field for data 
collection Women's response rates are also hign a tritncan of 96 0 per

cent for the 27 _ountrics Only in Brai/il (88 percnt) and 
Once a household has been identified in the field and house- Trinidad and Tobago (91 percent) do levels of nonre,,ponse 
hold members and visitors listed, the interviewer determines raise questions of potential bias Unfortunately, DHS-I sur
which women are cheliblc for an individual interview namely, veys did not coIect information at the household level that 
thosewomen aged 15-49year,,who slept in the household the would permit an analysis of the factors associcitcd with 
night before the survey 'The individual questionnaire, WIhih noniesponse by individuals 
includes a complete birth hliIory, is administered to each ch
giblewoman The interviewer idcntifies all children born since Nonresponsc to the child health sction is negligible in nearly 
a specific cut-off date, normally January 1of the fifth year pre- ill countries 'Ihe frimcan response rate is 99 6 percent, with 
cedmg the year of the survey Data on maternity care and some a lowof97 pcr.cnt in Mah Several countries displav a pattern 
aspects of feeding patterns ire collected for all these children, In whiLh nonrcsponsc is more common for older children, 
whilc the remalninghealthdataar c.ollected only forsurviv ng however, even among foui year olds, ionrcsponc does not 
childrcn The interviewer inquircs first about the most rcent cxced 5 pcrcent in any country (not shown) 

sampling mcihodolobv Lin thtiflhc ustd Isurveys Isdtiscrifd inlthe Although there is no sure way to determine the proportion of 

Sam ung~ tal(tnsttutc for R'set KL..I)t.,ttljnwtllt, hi 1987) recent births excluded from the ,ample due to household, 

21cking ttnstus nbform thliou,l. rnrvsiigcs%,ni)ing in ,tdnt[in)lOvttiirc, women's, and child nonresponse, it is useful to estimate what 
grids.ini(tuick counlS is termed here the oveiall response rate In the following 

analysis it is assumed that (1)theiverage niumber and fertility
3le ,igLrange in Br ,and (Iu,iitcI,,,i sis 15-14 ,ti.S prolilc of women in nonresponding households ire tlie snane 

LHigibhii cr1 c n 1.0his en t sicIL t0 ihit in 1,11ci sct ijrlI stni'T as those in respondiig households, ind (2) in interviewed 
15 49yc ar'carc considered chighlte,\,hLIhr or not thLV ,ilstin Iic '0Lsthld 
the nighl before ihe initrVtW lie reaso, for tilt chtingC 1 disdcussd in I tic irincan is Attind as ( 0 1 + 20, + 01/4 where 0 cq1a1s ih1 Inst 
Rulsicl ,ifnd iicego (1990) quarilc vaiuc, Q, cqttts vi,ut. ,LL.) httic 111cdii ttl t(j1kti li lrd quartile 
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households, the fertilty profile ofnonrespondingwomcn is the 
same as 'hat of responding women Given these assumptions, 
the overall response rate is the product of the household, the 
women's, and the child response rates 

These assumptions undoubtedly lead to an underestimate of 
the true level of response to the clhild health section, because
nonrcsponding households arc more hkely to bcLomposed ol 

a single adult, of all males, or of multiple adults wiihout chiil-
dren who work outside the home during interview hours Escn 
in households that are interviewed, those eligible ssomen who 
cannot be interviewed probably are disproportionatcly com-
posed of young employed women, unmarried women, and Nso-

men at school, all of whom would be likely to have fewer re
cent (and hence eligible) births Thus, the overall response 
figures in Tab'e 2 1 represent the likely inunum level of re
sponsc to the child nealth se.tion of the questionnaire 

The trimcan of the oscrall response rate for the 27 ( , intrtes 
is 92 7 percent, ranging from a low of about 85 percent in
Bra/il and 'rinidad and I obago to a high ol 98 pcrcci.t in 

Burundi Overall icsponsc ra Cs generally are lower in L,tn 
Ancrica and the Caribbean than in ot her regions, in large I art 
due to lowwomen's response rates In these countries, a larger 
proportion of the sample i. urban and thus more likely to be 
mobile and employed asav from home 

Table 2 1 	Response rates for the household questionnaire, the women's ques
tionnaire, and the child health section (of the women's question
naire), and overall response rate, Demographic and Health Surveys
 
1986-1990
 

Country 


SUB-SAHARAN AFRICA
 
Botswana 

Burundi 

Kenya 

Ghana 

Liberia 

Mali 

Ondo State, Nigeria 

Senegal 

Togo 

Uganda 

Zirbabwe 


NORTH AFRICA
 
Egypt 

Morocco 

Sudan 

Tunisia 


ASIA
 
Indonesia 

Sri Lanka 

Thailand 


Household Women's Response Overall 
Respopse Respopse to Child Response 
Rate Rate- Health Section Rate 

96 8 94 0 99 6 YO 6 
99.6 98 1 100 0 97 7 
98 0 96 3 99.2 93 6 
97 8 98.1 98.9s 94.9 
88 4 97.4 100 0 86 1 
99 8 98 6 97.1 95 5 
97 6 99 4 99.9 96.9 
99 5 96.5 99.6 95 6 
92 5 98 6 98.5 89 8 
98 8 97 4 99 6 95 8 
94 7 94 0 99.9 88.9 

99 4 97.9 99 7 97.0 
97.2 98 9 15u.O 96.1 
99 2 95 6 99 7 94.6 
97 7 96.7 99 1 93.6 

96.5 98.5 100 0 95.1 
97.8 95.1 100 0 93.0 
98 5 94 1 99 3 92 0 

LATIN AMERICA/CARIBBEAN
 
Bolivia 98.6 92 8 99.3 90 9
 
Brazil 97 1 87 5 100 0 85 0
 
Colombia 95 9 94 2 99 5 89 9
 
Domin Rep 97 2 93 4 99.9 90.7
 
Ecuador 98 5 94 9 98 9 92 4
 
Guatemala 96 1 93 3 100 0 89 7
 
Mexico 97 8 96 0 98 8 92 7
 
Peru 95 7 94 6 99 0 89.6
 
Trinidad & Tobago 94.3 90 7 99 1 84.8
 

Trimean 97 6 96 0 99 6 92 7
 

lPercentage of sampled househclds for which a household (HH) 
interview was completed.
 
HH not present night before interview, HH vacant or unoccupied, HH destroyed or not
 
found are all excluded from calculation of Household Response Rates
 

3Percentage of women identified as eligible with whom an interview was completed
Percentage of children born to interviewed women within 59 completed months of the
 
urvey for whom health data were collected
 
= (1) x (2) x (3), represents theoretical percentage of children ,r tiletarget
 
ampLe of households for whom health data were collected
 
Based on last births only
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How are response rates related to estimation bias 9 The an-
swer depends both on the type of analysis undertaken and the 
assumptions made by the analyst regar' ing the profile of non-
respondents Bias may be an important consideration in the 
case where both the level of nonrcsponsc (forwhich an upper 
bournd estimate is provided here) and the relative ,iffcrence 
b-.iween excluded and included children (which is unknown) 
are high Before analy/ing the data from Trinidad and Tobago 
or Braid, for example, where rcsponse rates arc most proble-
matic, it would be useful to run simulations to evaluate the 
potential for seriously biased result,. 

2-2 	 COMPLETENESS AND QUALITY OF BIRTH 

DATE AND AGE DATA 


2-2.1 	 Birth Date/Age Displacement 

The first DHS MethodologtcalReport presented evidence that 
children's birth dates may be systematically displaced in time 
from after the cut-off date for collection (ofchild health in-
formation to before that cut-off date (Arnold, 1990) It is 
thought that some interviewers may push back the birth dates 
of oldcr, eligible children by one or two year,, to avoid the 
time-onsumlngworKofcollecting their health data Thermain 
concerns are that, where such displacement is prevalent, the 
survey will fail to reali/e a represent.tive sample of births, 
especially those four years (48-59 rmonths) before the survey, 
and that trends in period fertility and mortality will be 
distorted 

Table 2 2 shows the distribution of births during the ten year 
period prior to thesurvey For most DHS countr,"s, the cut-off 
date was January of the fifth year prior to theyearofsurxcy In 
four countries (Mah, Senegal, Togo, and Tunisia), however, 
the cut-off date was set at the month that fell cxactly fise years 
before the survey date For comparative purposes, the table 
aligns the yearly birth cohorts from all the survcys so that the 
fifth year before the survey consists of the 12-month period Im-
mcdliately inside the cut-off date for eligible birth, The sixth 
year then represents the 12-month period immediately preced-
ing the cut-off date If birth dates are being intentionally dis-
placed (,o that some births th,'t actually occur inside the 
window are rec')rded by the interviewer 'is occurring outstde 
thewindow),then ashortfall intheaggregate numbcrofbirths 
would be apparent in the year 5 column as would an excess of 
birth, in the year 6 column 

The extent ofdisplacncment can be seen from the birth year ra-
tios for years 5 and 6 beiore the ,ucy'(se Table 2 3 ) The 
value of these birth year ratios 1s cxpected to be 100 in the ab-

Birth year ratio is dtfined ,asthe iumber of births in viar x, divided by t1t 
average number of births in the year nimnedMtciy preceding md the year 
immedialely succeedirg year t 

sence of birth year displacement, heaping on particular years 
of birth, or an erratic rise or fall (as opposed to a monotonic 
change) in the a'inual number of births Displacement is sus
pected if the ratio in the first column is substantially less than 
I()and/or the ratio in the second column is substantially 
greater than IX)and no other explanation is evident 

There is little or no evidence of displacement in Asia and Latin 
America and the Caribbean wiih the exception of Bolivia, 
Guatemala, and Trinidad and Tobago Tile survcys in Egypt 
and Sudan show some indication of displacement 

The problem is most severe, however, insub-Saharan Africa, 
cspcially in Kenya, Liberia, and Ondo State (Nigeria) In each 
of these countries, the birth year ratio is less than 80 in year 5 
and more than 130 in year 6 The worst case is Liberia, where 
more than 2)0 births may have been displatcd from 1981 to 
1980 Dati from Biwana, Burundi, Mali, and Togo also show 
convinclingevideceof dlspla cement,while a lower levelofdls
placement occurs in Morocco, Senegal, Tunisia, Uganda, and 
Zimbabwe Ghana is the only Afrlcan country without evi
dence for displacement 

Figuie 2 1illustrates the deficit of births in the fifth year prior 
to th': survey for Burundi, Kenya, and Liberia Colombia, a 
country showing no evidence for displacement, is included for 
comparison 

In two of the countries where displacement occurs (Liberia 
and Senegal), the sixth year before the survey is 1980, this year 
might bc expected to receive extra births because ofdigit pref
erence or heaping However, Arnold (1990) notes that no 
heaping of births on 1970 was f)und in Senegal, and that in Li
beria 	no heaping on 1970 was found for living children, who 
account for much of the displacement In Kenya, the distorted 
birth year ratio may be explained in part by heaping on even
numbered years 

If the sole reason that interviewers displace births is to avoid 
asking the large number of health questions, then one would 
expect the displacement of birth d,,tcs to be grc.ater for survi
ving than for dead children since most of the health questions 
are not asked about dead children Yet, when trth year ratios 
are calculated by survivor,,hip ,tatus, the inverse appears to be 
truc In most countries with marked displacement (cg, 
Burundi, Egypt, Kenya, Mah, and Sudan), the displacement is 
greater for de(cl,,cd than f)r surviving children (Liberia is an 
c\Cption to this ) E,,cn In some countries with no displace

ment of li ing children, displacement of dead children exists 
(cg, Bra/ll, Dominican Rcpublic, and Peru) Arnold (1990) 
gives three plausible explanations for the displacement of 
deceaseJ -hildren 
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Table 2.2 Number of births by number of calendar years preceding the survey, Demographic and Health Surveys, 1986-1990
 

Number of Years Preceding the Survey
 

Country < 12 1 2 3 4 5 6 7 8 9
 

SUB-SAHARAN AFRICA
 
Botswana 593 681 594 630 600 627 742 559 641 567
 
Burundi 361 869 805 762 734 669 880 736 635 597
 
Kenya' 1814 1410 1542 1275 1432 1223 1661 1098 1488 1237
 
Ghana 241 888 850 843 787 791 782 688 713 707
 
Liberia 477 1296 942 1002 984 
 778 1216 916 843 741
 
Mali 182 841 625 623 660 597 763 804 698 670
 
Ondo State, Nigeria 604 677 552 745 661 576 825 653 308 124
 
Senegal 159 937 857 848 869 794 921 899 797 702
 
Togo 164 674 654 570 655 534 665 656 543 512
 
Uganda 1006 1075 1027 982 899 881 932 736 861 743
 
Zimbabwe 549 685 715 639 722 697 712 582 666 572
 

NORTH AFRICA
 
Egypt 1603 1706 1776 1752 1810 1593 1799 1428 1649 1555
 
Morocco 667 1250 1211 1223 1262 1190 1339 1353 1250 1141
 
Sudan' 1629 1228 1331 1376 1267 1217 1520 1388 1219 1231
 
Tunisia 221 932 856 893 942 861 945 879 874 808
 

ASIA
 
Indonesia 1385 1442 1644 1842 1744 1991 1864 2028 1876 1750
 
Sri Lanka 106 788 799 794 839 810 892 921 838 848
 
Thailand 215 801 781 812 901
748 661 769 837 745
 

LATIN AMERICA/CARIBBEAN
 
Bolivia 376 1250 1173 1173 1120 1003 1231 1269 1167 1209
 
Brazil 363 639 663 753 737 730 763 611 681 574
 
Colombia 435 558 548 513 577 556 577 584 540 495
 
Dominican Republic 706 943 815 909 902 862 822 904 816 770
 
Ecuador 82 678 622 562 546 664 634 687 586 603
 
GLatemaLa 871 919 926 892 937 835 1041 889 840 734
 
Mexico 326 1237 1064 1191 1090 
 1145 1069 1131 1109 1048
 
Peru 529 597 621 637 686 677 679 613 667 599
 
Trinidad & Tobago 188 386 390 405 404 371 410 387 356 323
 

For all countries with a January cut-off date for collection or health data, the "Number of years preceding.." represents
 
calendar years. For Mali, Senegal, Togo, and Tunisia, which had different cut-off dates, "Number of years preceding
 
represents 12-month periods starting in March, April, May and June, respectively
 
" Year of survey
 
In these countries, data collection occurred during two calendar years. In this table, births during both years of the surveys
 

are placed in the < 1 year category The cut-off date is January of the fifth year preceding the first year of fieldwork.
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TabLe 2.3 
 Birth year ratios by survival status of births, five and six years before the survey, DemogrphicL
 
and Health Surveys, 1986-1990
 

Country 


SUB-SAHARAN AFRICA
 
Botswana 

Burundi 

Ghana 

Kenya 

Liberia 

Mali 

Ondo State, Nigeria 

Senegal 

Togo 

Uganda 

Zimbabwe 


NORTH AFRICA
 
Egypt 

Morocco 

Sudan 

Tunisia 


ASIA
 
Indonesia 

Sri Lanka 

Thailand 


LATIN AMERICA/CARIBBEAN
 
Bolivia 

Brazil 

Colombia 

Dominican Republic 

Ecuador 

Guatemala 

Mexico 

Peru 

Trinidad & Tobago 


Trimean 


Centered on Period Five
 
Centered on Period: 
 Years Before the Survey
 

Five Years Six Years
 
Before Before 
 Dead Living


the Survey the Survey 
 ChiLdren Children
 

93.4 125 1 66.7 
 95.1
 
82.9 125.3 85.7 
 82.5
 
100.8 105.7 
 107.3 99.7
 
79.1 143.1 65.5 
 80.5
 
70.7 143.6 71.2 
 70.6
 
83.9 108.9 62.5 
 91.2
 
77.5 134.3 70.2 78.5
 
88.7 108 8 
 83.1 90.0
 
80.9 111.8 
 61.8 84.5
 
96.2 115.3 84.9 98.9
 
97.2 111 3 
 126 0 95 1
 

88.3 119.1 61.1 
 92.7
 
91.5 105.3 95.7 91.0
 
87.3 116.7 68.5 
 90.7
 
91.3 108.6 81.4 
 92.0
 

110.4 92.8 
 113.8 110.0
 
93.6 103.1 
 75.7 94.4
 
96.5 101.1 114.3 
 95.6
 

85.3 108.4 
 84.1 85.5
 
97.3 113.8 73.2 99.9
 
96.4 101.2 106 1 
 95.7
 
100.0 93 1 
 72.0 103.2
 
112.5 93.9 
 93.2 114.4
 
84.4 120.8 71.7 86.1
 

106.1 93 9 
 101.4 106.2
 
99.2 105.3 
 80.5 101.7
 
91 2 108.2 33.3 93.8
 

91.2 110.0 81.3 93.4
 

Bx

Note: The birth year ratio x years before the survey 
= x 100,
 

0.5(Bx-1 + Bx+1)

where Bx = number of births x years before the survey.
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Figure 2 1 	 Number of births by number of calendar years of birth prior to survey, selected Demographic and Health Surveys, 
1986-1989 

No of Birth, 

1500 

1000 - Kenya 

- Liberia 
- Burundt 

'Colombia 

500 

0 1 2 3 4 5 6 7 8 9 10 

Number of Calendar Years Prior to Survey Year 

First, interviewers may be reluctant to ask a scrics of detailed 
and probing questions about deceased childicn Scond, birth 
date information is likely to be less precise to begin with for 
deceased children, so there is more leeway in estimating (and 
displacing) daitcs of birth Third, when the year of birth for a 
child who died is m!ssing altogether, early DHS data proLcs-
sing procdurcs assumed the child was too old to be included 
in the health and breastfeeding section of the questionnairc 
Further discussion of thcse patterns is found in Arnold (1990) 
and Sullivan et ,al (1990) 

It should be mentioned that an unknown but probably signil-
iLant fraction ofbirths, although dlspla~cd from the fifth to the 
sixth calendar year of b:rth beforc survey, would not in any 
case hac fallen within the age range of 0-59 months used for 
most child health analyses (i c , mnany of the birhs genuinely 
born in the fifth year before thevearof the sureCvwml not hase 
been less than 60 months old ) All ol the remaining iesults 
presented here are limited to clildrcn 0-59 monlhs of age at 
the time of the stircy for whom hcalth data were collected 
The issue ofdisplacement will be raised again in later scuton,, 

2.2.2 Completene.ss of Birth Date/Age Information 

Virtually all analyses of child health data use age groupings 
Even in the absence of deliberate displacement, the reporting 

34 

of birth dates and ages is often inaccurate and unreliable The 
current age ofa child is considered complete when the mother 
provides both month and year of birth in the birth histoi'y 
Current age is less precisely ascertained when only the year of 
birth is reported or when a year of bi th and a current age (in 
years) is given 

Table ? 4 shows the percentage of births with incomplete birth 
date information by both age and survival status As can be 
seen, the complctcncss of birth date infoi ination varies widely 
Generally, the data are least complicI in sub-Saharan Africa 
and North Africa and most complete in Litin America The 
data for Ondo State (Nigeria) and Uganda, which indicatc 
virtually no missing months of birth, should be viewed with 
caution their completeness is probably due more to field imm
putation by interviewers than to the rcspondents' knowledge 
of the dates The problem is greatest in Mah,wherc nearly half 
of all biribhs lack complete birth date information In three 
other countries (Morocco, Sudan, and Togo), 20 to 3( pertcn 
of birth date information is incomplete, in three more (Egypt, 
Ghana, and Liberia), the percentage range, from 1(0 to 2t) 1 he 
trimcan value for all 27 countries is a st pringly low 3 5 per
cent 

http:Completene.ss


Table 2.4 Single-year age distribution of children born in the five years preceding the survey and percentage of births with incomplete birth date
information, by age at survey and survival status, Demographic and Health Surveys, 1985-1990
 
Living Children Dead Children All Births 

(Current age in years) (Time since birth in years) (Current age/time since birth in years) 

Country <1 1 2 3 4 0-4 <1 1 2 3 4 0-4 <1 1 2 3 4 0-4 

SUB-SAHARAN AFRICA 
Botswana 

Number 
% incomplete 

712 
0.0 

14 
0.2 

580 
0.7 

604 
1.0 

557 
0.8 

3068 
0.5 

26 
2.2 

36 
4.0 

18 
3.1 

28 
5.0 

35 
5.6 

146 
4.2 

738 
0.1 

651 
0.4 

599 
0.8 

633 
1.1 

593 
1.1 

3214 
0.7 

Burundi 
Number 
% incomplete 

813 
0.2 

663 
1.7 

767 
4 1 

629 
3.7 

627 
13.4 

3502 
4.3 

43 
0.0 

54 
14.9 

84 
13.6 

99 
32.1 

104 
23.7 

385 
19.8 

857 
0.2 

717 
2.7 

852 
5.0 

728 732 
14.9 

3887 
5.9 

Ghana 
Number 
% incomplete 

781 
2.6 

782 
6.3 

761 
10.4 

676 
12.1 

690 
16.7 

3690 
9.3 

47 
17.0 

79 
25.3 

115 
29.6 

88 
31.8 

117 
31.6 

446 
28.5 

828 
3.4 

861 
8.0 

876 
12.9 

764 
14.4 

807 
18.8 

4136 
11.4 

Kenya 
Nurntt!r 
% incomplete 

1389 
1 5 

1314 
0.6 

1379 
1.1 

1248 
1.8 

1262 
1.6 

6593 
1.3 

65 
0.8 

110 
6.6 

133 
2.9 

98 
5.4 

130 
5.6 

539 
4.5 

1454 
1.5 

1425 
1.0 

1513 
1.2 

1347 
2.0 

1392 
2.0 

7133 
1.5 

Liberia 
Number 
% incomplete 

1198 
4.2 

817 
8.0 

759 
5.7 

804 
12.6 

727 
10.1 

4307 
7.8 

134 
16.2 

156 
24.2 

181 
20.7 

215 
22.2 

184 
26 3 

872 
22.2 

1332 
5.4 

973 
10.6 

941 
8.6 

1020 
14.6 

912 
13.4 

5180 
10.2 

Mali 
Number 
% incomplite 

776 
23.0 

554 
37.6 

515 
54.8 

531 
53.4 

526 
59.7 

2904 
44.2 

69 
24.0 

106 
63.2 

129 
54.6 

116 
62.7 

114 
60.2 

536 
55.3 

845 
24.9 

661 
41.7 

645 
54.7 

647 
55.1 

641 
59.8 

3441 
45.9 

Ondc State, Nigeria
Number 
% incomplete 

661 
0.0 

590 
0.0 

513 
0.0 

645 
0 0 

609 
0.0 

3018 
0.0 

36 
0.0 

44 
0.0 

51 
0.0 

70 
0.0 

63 
0.0 

264 
0.0 

697 
0.0 

634 
0.0 

564 
0.0 

715 
0.0 

672 
0.0 

3282 
0.0 

Senegal 
Number 
% incomplete 

805 
0.9 

791 
1.8 

700 
4.9 

739 
6.1 

673 
8.9 

3708 
4.3 

72 
2.8 

85 
14.1 

127 
15.7 

152 
20.4 

143 
9.8 

579 
13.6 

877 
1.0 

876 
3.0 

827 
6.5 

891 
8.5 

816 
9.1 

4287 
5.6 

Togo 
Number 
% incomplete 

617 
13.5 

570 
16.0 

558 
21 0 

536 
28.5 

522 
38.9 

2803 
23.1 

46 
19 6 

58 
31.0 

75 
45.3 

87 
57.5 

65 
58.5 

331 
45.0 

663 
13.9 

628 
17.4 

633 
23 9 

623 
32.6 

587 
41.1 

3134 
25.4 

Uganda 
Number 
% incomplete 

1015 
0.1 

946 
0.0 

838 
0.1 

846 
0.0 

726 
0.0 

4373 
0.0 

00 
0.0 

120 
0.0 

164 
0.0 

134 
0.0 

165 
0.0 

675 
0.0 

1106 
0.1 

1066 
0.0 

1002 
0.1 

981 
0.0 

892 
0.0 

5049 
0.0 

Zimbabwe 
Number 
% incomplete 

593 
0 0 

629 
0.0 

670 
0.1 

598 
0.2 

674 
0.1 

3164 
0.1 

29 
0.0 

31 
0.0 

50 
4.0 

39 
0.0 

45 
2.2 

194 
1.5 

622 
0.0 

660 
0.0 

720 
0.4 

637 
0.2 

719 
0.3 

3358 
0.2 

NORTH AFRICA 
Egypt 

Number 
% incomplete 

1620 
1.9 

1593 
8.4 

1603 
15.1 

1569 
18.2 

1622 
20.9 

8009 
12.9 

7Q 
13.6 

110 
41.6 

162 
47.3 

179 
53.6 

190 
59.7 

722 
47.5 

1699 
2.4 

1704 
10.6 

1766 
18.1 

1748 
21.8 

1812 
25.0 

8731 
15.8 

Morocco 
Number 
% incomplete 

1166 
6.4 

1101 
13.9 

1070 
24.8 

1171 
24.6 

1094 
29.3 

5602 
19.7 

78 
34.6 

88 
53.4 

112 
58.9 

107 
58.9 

115 
65.2 

500 
55.6 

1244 
8.2 

1189 
16.8 

1182 
28.0 

1278 
27.5 

1209 
32.7 

6102 
22.6 

Sudan 
Number 
% incomplete 

1321 
6.6 

1150 
16.0 

1198 
30.0 

1255 
36.9 

1138 
38.0 

6062 
25.2 

62 
6.5 

91 
35.2 

134 
50.0 

141 
48.9 

154 
51.9 

582 
43.3 

1383 
6.6 

1241 
17.4 

1332 
32.0 

1396 
38.1 

1292 
39.7 

6644 
26.8 

Tunisia 
Number 
% incomplete 

850 
0.8 

820 
1.3 

863 
1.6 

849 
1 2 

868 
2.2 

4250 
1.4 

29 
17.2 

44 
13.6 

43 
23.3 

47 
10.6 

64 
7.8 

227 
13.7 

879 
1.4 

864 
2.0 

906 
2.6 

896 
1.7 

932 
2.6 

4477 
2.1 

1Only final data with imputed values remain in data file. 



Table 2.4-Continued 

Living Children Dead Children ALL Births 
(Current age in years) (Time since birth in years) (Current age/time since birth in years) 

<1 1 2 3 4 0-4 <1 1 2 3 4 0-4 <1 1 2 3 4 0-4 

ASIA 
Indonesia 

Number 1463 1365 1496 1698 1569 7592 74 90 161 152 171 650 1537 1456 1658 1850 1740 8243 
% incomplete 0.6 5.1 7.1 9.9 10.0 6.7 14.4 17.7 22.5 32.3 27.5 24.5 1.3 5.9 8.6 11.7 11.7 8.1 

Sri Lanka 
Nuiber 
% incomplete 

752 
0.0 

774 
0.1 

775 
0.4 

792 
0.9 

782 
1.6 

3877 
0.6 

12 
0.0 

20 
5.8 

23 
11.5 

25 
13.0 

23 
0.0 

104 
6.9 

764 
0.0 

794 
0.3 

798 
0.8 

817 
1.3 

805 
1.6 

3981 
0.8 

Thailand 
Number 
% incomptete 

648 
0.3 

758 
0.5 

689 
2.4 

694 
2.4 

729 
2.6 

3519 
1.7 

13 
7.5 

30 
36.3 

26 
20.8 

25 
53.6 

35 
23.5 

132 
30.0 

662 
0.5 

789 
1.9 

716 
3.1 

719 
4.2 

764 
3.5 

3652 
2.7 

LATIN AMERICA/CARIBBEAN 
Bolivia 

Number 
% incomplete 

1098 
0.1 

1109 
0.2 

1017 
0.2 

995 
0.6 

988 
1.2 

5208 
0.4 

70 
10.2 

124 
5.8 

133 
11.9 

126 
10.1 

129 
18.3 

584 
11.4 

1169 
0.7 

1234 
0.7 

1150 
1.6 

1121 
1.7 

1117 
3.1 

5793 
1.5 

Brazil 
Number 
% incomplete 

625 
0.1 

577 
0.2 

614 
0.2 

752 
0.7 

654 
0.3 

3224 
0.3 

32 
8.2 

57 
9.1 

52 
3.3 

56 
9.9 

58 
7.6 

257 
7.7 

657 
0.5 

635 
1.0 

666 
0.5 

808 
1.3 

712 
0.9 

3481 
0.9 

Colombia 
Number 
% incomplete 

490 
0.0 

555 
0.0 

507 
1.1 

504 
0.6 

556 
0.3 

2615 
0.4 

12 
0.0 

14 
15.1 

23 
6.0 

23 
4.1 

13 
0.0 

87 
5.2 

502 
0.0 

570 
0.4 

531 
1.3 

528 
0.7 

570 
0.2 

2702 
0.5 

Dominicatt Rep. 
Number 
% incoriplete 

852 
0.0 

863 
0.1 

770 
0.2 

815 
0.1 

802 
0.6 

4106 
0.2 

42 
0.0 

66 
0.0 

67 
1.9 

71 
3.5 

89 
2.5 

337 
1.8 

895 
0.0 

930 
0.1 

838 
0.3 

886 
0.4 

891 
0.8 

4443 
0.3 

Ecuador 
Number 629 592 526 503 599 2849 40 33 41 40 48 202 669 625 567 543 647 3051 
% incomplete 0.8 1.2 0.8 1.8 2.7 1.4 5.0 9.1 7.3 15.0 8.3 8.9 1.0 1.6 1.2 2.8 3.1 1.9 

Guatemala 
Number 925 823 841 809 832 4230 41 83 84 89 100 397 966 906 925 898 932 4627 
% incomplete 0.0 0.1 0.4 0.9 1.8 0.6 2 4 4.8 9.5 6.7 9.0 7.1 0.1 0.6 1.2 1.4 2.6 1.2 

Mexico 
Number 
% incomplete 

1141 
0.1 

1022 
0.1 

1123 
0.4 

1033 
0.4 

1048 
0.8 

5368 
0.3 

48 
0.0 

59 
1.9 

58 
2.1 

68 
9.6 

76 
5.6 

312 
4.2 

1190 
0.1 

1081 
0.2 

1181 
0.5 

1101 
0.9 

1125 
1.2 

5680 
0.6 

Peru 
Nu~mber 
% incomplete 

566 
0.0 

526 
0.0 

566 
0.5 

561 
0.4 

617 
0.6 

2836 
0.3 

28 
0.0 

43 
2.3 

67 
3.0 

83 
3.6 

74 
5.4 

295 
3.4 

594 
0.0 

569 
0.2 

633 
0.8 

644 
0.8 

691 
1.2 

3131 
0.6 

Trinidad and Tobago 
Number 351 380 379 397 380 1887 7 8 13 15 16 59 358 388 392 412 396 1946 
% incomplete 0.0 0.0 0.0 0.0 0.3 0.1 0.0 0.0 0.0 0.0 6.2 1.7 0.0 0.0 0.0 0.0 0.5 0.1 

Trimean 0.6 1.9 2.4 3.7 4.4 2.7 4.8 11.5 12.3 14.4 12.4 11.6 0.9 2.6 2 8 4.7 5.3 3.5 



A completely reported birth date is more than four times as 
likely to be lacking in children who have died than in surviving 
children This pattern is apparent in nearly every country, but 
is especially pronounced where overall completeness is high, 
for example, in Latin Amcria 

The precision of birth date reporting tends to decline with in-
creasing age of the child The birth dates of children born four 
years before the survey are six times more likely to be impre-
cisely reported than those of children born in the year of the 
survey While this may be due in part to diminished recall, it 
probably also reflects the tendency for intcrvicwers to avoid 
the work necessary to elicit month of birth information, since 
DHS guidelines allow for only theyear of birth and year of age 
to be rcordcd Mothers are naturally more likely to report 
birth datls and ages in month, (without probing) for younger 
children than for older ones Thus, the largest jump in the per-
centage of incompletely reported birth dates occurs betwccn 
infancy and the first birthday, when many mothers apparently 
tend to stop routinely thinking about their childrcn',, ages in 
months and start counting in years Unless interviewers take 
the time to cffcticly probe for a ntonth of birth, this i-
formation wll remain imprecise, either the month ofbirthwill 
be imputed by computer or, as in Uganda, by the interviewer 
or field editor 

The relationship between the prcLsion of birth date reporting 
and age varies by survival status For chldrcn born more than 
one year before the survey, the increase in incomplete birth 
dale information with age is smaller for dead children than for 
surviving (hildrcn Indeed, in many countries, birth dates for 
deceased (hildren are reported more prcLisel for those born 
fouryears before thcsurvey than for those born threeyears be-
fore the survey This may be due to the intentional displace-
ment of childrcn with imprclmely reported birth dates out of 
tl, five-year period for the collection of health information 
when the child's birth date falls near the cut-offdatc (I e ,when 
the child was born four years before the survey) As already 
mentioned, su(h displacemeni is partiLularly likely among de-
(.casedchildren 

Arnold (1990, Table 23) provides useful figures on the com-
pleteness of birth date reporting in DHS surveys according to 
several demographic and social variables Not Nurprisingly, 
maternal education is strongly linked with the complete re-
porting of children's birth dates However, this association is 
considerably weaker in countries where the overall level of 
education is higher (e g,in Latin America) This suggests that 
while personal attributes are important in determining knowl-
edge of dates, culture and society also figure prominently in 
conditioning an individual's attachment or disattachment to 
age and date concepts Thus, the uneducated Mexican mother 
reports her children's birth dates more precisely than does the 
Malian mother who has soce secondary schooling 

2 2 3 Quality of the Month-of-Birth Information 

The age of the child in months is important in the analysis of 
health data, especially so for studies of health patterns in the 
first two years of life Misreporting the month of birth affects 
many current status measures, including the reed-an duration 
of breastfeeding, the evaluation of anthropometri, status 
(height and weight for age), age patterns of morbidity, immu
nization (,overage estimates by age, and life table analysis of 
child mortality (censoring) In this scLion, two data quality 
problems are examincd the nlisrcportingot the month of birth 
for months surrounding the month of the interview and the 
displacement of births toward, the interview date 

Bcckcr (1984) has shown some evidence suggesting that the 
month of birth of young childrcn may be systcmatically mis
reported in birth historics Using data from four WFS surveys, 
he found an excess of births in both the month of the intcrview 
and the month, immediately prccding it, thcrewasa deficit of 
births in the month,, following the month of survey This can 
lead to both over- and undcrcstimation of current age 
Excludingexplanationsof sea,,onahtyanddata imputations, he 
concluded that reporting and/or iccording errors are 
responsible for this pattern Bckcr reasons th it a respondent 
(or interviewer) may more easily recall the names of the 
months that have just passed than the names of the months 
still to come in the calendar year Grummer-Strawn and 
Trussle (1990) combincd data from 40 WES and 22 DHS sur
veys and described a pattern of month-ol-birth reporting 
similar to that shown by BCcker 

Figure 2 2 shows the distribution of births by the number of 
calendar months pi ior to the u,,rcy,standardi/cd to the mean 
number of birth,, per month lor all births in the five years 
preceding the survey for 27 DFIS-I surveys (The month of 
interview is included in the twclfth month, but the number of 
births has been doub!ed to be comparable to births in the 
preceding months, sinceon average intcrviewswere conducted 
halfway through the month This is 'i cnscrvative adjustment 
since ItIS Xpected that ,,ome ne%%on-and their childrcn-will 
be mis cd because they are still recovering fiom delivery) 
Only children with complete report,, of birth dates are includ
cd, i e , those with month and year reported Seasonality is 
unlikcly to influence significantly the pattern of births shown 
in Figure 2 2, because the data have been pooled over a large 
numberofsNurvcvs condutcd duringdifferent timc,,oftheyear 
and spread oxer a period of 3 to 7 months 

A peak in the number of births is seen in the month before the 
survey (109, or 9 percent more births than the mean monthly 
number of births) In the second and thid months before the 
survey, the numbers of births are also mgher than expected, by 
about 5 pcrcent In contrast, there is a shortfall of births in the 
months following the month of the survey and in the months 
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Figure 2 2 	 Distribution of births by number of calendar months prior to the month of interview relative to the mean number 
of births per month (= 100), for births 0-59 months before the survey and for women age 15-49 years, 27 DHS 
surveys, 1986-1989 
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falling at one-year intervals from the month of the inlerview 
(0, 12, 24, etc months before the survey) The shortfall for the 
month of the surcy is not caused by a deficit in the actual 
month of the interview, indeed, as will be shown below, this 
month has a greater than expected number ofbirths reported 

Reporting of the month of birth of the respondents (women 
age 15-49 years) follows essentially the same pattern as that of 
their children (Figure 2 2) There is a surplus of births in the 
months shortly before the month of intervicw and a shortfall 
In the months after the survey This pattern is particularly pro-
nounced in ,ub-Saharan Africa 

One likely cause for the overrcporting of birth,, during the 
months before the survy is that often a mother tells the inter
viewer the current age of her child rather than the birth date 

To avoid the work necessary to elicit a birth date, the inter
viewer may simply subtract the reported age in years from the 
yearofsurvcy to get (sometimes incorrectly) theyear of birth 
Then the interviewer imputes a month of birth While the re
spondent probably ( ollaborates in dctcrminng the month of 
birth to some extent, rccently pas,,cd ualcndar months are 
selectcd more frequently than upcoming months There is no 
way to determine what level of guesswork went into the month 
of birth recorded or how the respondent and intcrvicwcr inter
acted Yet it is true that this phenomenon can causc both age 
underestimation and age overcstimation, depending on the 
month of interview and the extent to which current age, when 
reported in years, is rounded up to the next bni thday 
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Figure 2 3 	 Distribution of births by number of calendar months prior to the month of interview relative to the mean number 
of births per month (= 100), for sub-Saharan Africa and for Latin America, Demographic and Health Surveys, 
1986-1989 Ratio 
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In Figure 2 3, the data on number of births by calcndar months 
prior to the survey is reported separately for I I DHS surveys 
in sub-Saharan Africa and 10 DHS surveys in Latin Amcrica 
and the Caribbean In Latin Amcrica and the Caribbean, the 
number of birtlhs per month varies little, xccpt for a marked 
deficit during the month of interview (that is, 0,12, 24, 36, and 
48 months prior to the survey) In contrast, in sub-Saharan 
Africa there is no dCficit in the survey month, but there are 
htgher than expected numbers o1 births in the 3months before 
the survey, especially in the month immediately prc.eding the 
su rvcv 

It i,,more difficult to analy/e data on the month of birth for in-
dividual surveys bccause ofountry-peCific seasonal patterns 
in fertility Nonetheless,oneclear patterndoc,cmerge,asseen 
in Table 2 5 those surveys that have a high proportion of in-
c.omplete birth dates (cg, sub-Saharan AfriLaand North Ain-
ca) also show grcatcr displaLcmcnt of the reported month of 
birth Thus, where greater opportunity for guesswork in the 
field exists, such guesswork may be biased towards recent 
months Also shown is that even under the Lonservative as-
sumptions adopted to estimate the number of births in the ac-
tual month of interview, there isa considerablc eLcss of these 
births in sub-Saharan and North Africa This Isconsistent with 
the observations of Becker (1984) 

There is evidence from both WFS and DHS surveys that births 
havc bccn displaced into the year immcdiatcly prccdmg the 
survcyand that birthswithin thatyear havcbeendisplaccd into 
the more rc.cnt months (Grummcr-Strawn and Trussell, 
1990) Figure 2 4 presents the number of births for each of the 
60 months prior to the survey, including both living and dead 
children, poolcd over the 27 surveys One c.urse cover,, all 
births, including those Lhildrcn with imputed birth dates, the 
other curve includcs only births with completely repoi ted 
dates As already seen, there are clcar rc.urrcnt peaks during 
the month immediately before the intcrvicw and at 12-month 
Intervals back in time (wiclh represent reports of age in whole 
years conveitcd to birth dates) In addition, the figure shows 
the displa.cmcnt of births into thcycar immdniately prccding 
the survey and a dcicit 01 births in the fourth and fifth years 
before the survey This deciLt of births is due both to the 
intcntional dIsplaLcmcnt of childrcn out ofthe r cent five-year 
period and also to the small cfiect oftrunc.ation of observation 
for bii ths to women age 45-49 

Figure 2 5 shows a further analysis of births in the 36 months 
prior to the survey It present,, the relatixe number of births, 
grouped into three-month periods, for IIsureys insub-Sahar
inAfric ind t) surveys in Latin Amerca and the Caribbean 7 

7 -Blrtllv,acttid nionth of1inLlrVi1 ir lI t ,linIht. 	 ,%, n .l( Io~in I wgure 2 5 1 10\VL%,r, 

IhIL 25 siox', ihLrt , C 01htIII n 1hitii large ,s (29) t)Lrtt.ii) nionth of 
Iti iniCfvitw in ' ,il Xii e near LpeIulmhcLS Ih biii1hiharai i,, ll I I.I 
OCCUr in t Ain Amtric, 
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Table 2.5 	 Summary of displacement of births in the five-year period before
 
the survey: Percentage of excess births in specified periods
 
relative to number of births expected for that period (=100),
 
Demographic and Health Surveys, 1985-1990
 

Births during the 3 Months Births in Displacement
 
Prior to Survey Month Actual
 

Month of Into last Within
 
2
Country Among children Among women Interviewl Year' Last Year
 

SUB-SAHARAN AFRICA 
Botswana 103 117 136 115 119 
Burundi 114 179 135 110 106 
Ghana 103 111 130 100 101 
Kenya 102 116 127 103 105 
Liberia 110 121 183 128 102 
Mali 106 105 168 122 114 
Ondo State, Nigeria 99 92 123 114 98 
Senegal 104 124 93 105 90 
Togo 104 105 133 107 107 
Uganda 109 89 101 107 96 
Zimbabwe 112 98 85 0 106 

Mean (Region) 106 110 129 110 103
 

NORTH AFRICA
 
Morocco 110 110 82 105 115
 
Egypt 110 95 134 102 119
 
Sudan 111 111 190 110 140
 
Tunisia 108 95 102 102 107
 

Mean (Region) 105 103 131 105 121
 

ASIA
 
Indonesia 113 110 106 102 115
 
Sri Lanka 108 101 49 99 107
 
Thailand 108 117 69 94 91
 

Mean (Region) 108 110 83 99 107
 

LATIN AMERICA/CARIBBEAN
 
Bolivia 105 103 97 101 103
 
Brazil 101 102 65 102 100
 
Colombia 99 103 138 98 96
 
Dominican Republic 102 102 110 104 101
 
Ecuador 98 94 77 110 101
 
Guatemala 111 110 117 107 106
 
Mexico 100 103 59 105 92
 
Peru 106 106 99 102 116
 
Trinidad & Tobago 93 96 105 97 77
 

Mean (Region) 102 103 99 104 100
 

Mean (All Surveys) 106 106 115 106 106
 

Percentage 	of excess births during 3 months prior to interview relative to
 
,expected number of births (100 = 3X mean monthly births) Births, 0-59 months.
 
Percentage of excess births during 3 months prior to interview relative to
 
expected number of births (100 = 3X mean monthly births) Women 15-49
 

3
Percentage 	of excess births during actual month of interview relative to
 
expected number of births (100 = mean monthly births). Births, 0-36 months.
 
Percentage of excess births 0-11 months prior to interview relative to
 
expected number of births (100 = mean yearly number) Births, 0-36 months.
 
Percentage of excess births 0-5 months prior to interview relative to
 
expected number of births (100 = 6X mean monthly births). Births, 0-11 months.
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Figure 2.4 	 Number of births by number of months prior to the survey relative to the mean number of births, lor all births 
(including those with imputed birth dates) and for births with complete birth dates only, 27 DHS surveys, 1986-1989 

Ratio 

125 

115 

105 

95 

85 

751I 
0 12 24 36 48 

Number of Months prior to the Survey 

- Imputed birth dates ~Complete dates only 

Figure 2 5 	 Number of births by three-month periods prior to the survey relative to the mean number ofbirths, for sub-Saharan 
Africa and for Latin America, Demographic and Health Surveys, 1986-1989 
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In Figure 2 5, two phenomena can be seen at work First, in 
both groups of surieys, births have been displaced into the 
year immediatelypreceding thesurvey, although displacement 
is much greater in sub-Saharan Africa than in Latin America 
This, in the absenc of other for.cs, will result in the 
underestimation of children's ages Second, the number of 
births does not drop until 15 monttls before the survey, this 
rcflc.ts the bias toward,, reporting a month of birth rec, y 
passed (13-15 months) as oppe,cd to a month still to conic 
This effect is also sccn at months 25-27 before the survey This 
second effect can result in either the under- or overestimation 
of current age 

An alternative explanation (other than directional age mis-
reporting) for the pattern described above is the sclctive 
omission of births that occurred more than one yar ago This 
does not seem plausible, however, given tie short duration of 
recall and the rather sharply defined displacement 

2.3 	 REPORTING OF AGE AT DEATH AND 

ANALYSIS OF CHILDHOOD MORTALITY 


The decision to use births during the live years precedng the 
survey to analy/c determinants of child health and survival (as 
opposed to, for instance, births during the preceding 10 or 15 
years) has advantages and disadvntages Prime among the ad-
vantages is the possibility of linking suj-.,val data with data on 
health and the use of health services Furthermore, using a 
more 	recent releren(e period allows a better temporal link 
beiween cross-scctional household and parental information 
and the retrospective period of cxposure to risk Finally, any 
infercnccs drawn from the analysis are more relevant to 
current policy, simply by virtue of the more recent rclerence 
period 

Howc~cr, there are Some problems in analy/ing data of this 
structuic Chief among these is the inherent confounding be-
twccn the calendar period and the age of the child Any data 
on four year olds, for examplc, must .omc from those children 
bornat least 48 months before the survey, none of whom could 
haNe had their fourth birthday until the twelve months 
immediately preceding the sur\ey Therelorc, the average 
rcference period for e\posure to risk during the lourth year of 
life is roughly 6 months before the survcy date Conlpare this 
to the siuation for neonatal exposure all births in the live-
year period before the survey contributc data on neonatal 
exposure, so the average refereice period is roughly 2 5 years 
before the survey Hence, sharp secular trends, whether in 
strength or direction, may be (erroneously) interpreted as the 
effects of age Another cOlSCquence of this data structure is 
that the amount of exposurc to risk itolder ages is 
substantllylv more limited than that at ycunger ages, this may 

affect 	stallLstic l reliability 

This section provides users of DI-IS health arid survival data 
with an a priori glimpse of the overall numbers of deaths, by 
age at death, among births in the five years preceding the 
survey It alsoasse,,ss the potential for misclassflicjtion of age 
at death introduced bv misreporting and incompleteiy 
reporting age at death Sullivan ct al (1990) conducted a 
similar, but differently focuscd, analysis of the reportingofage 
at death in earlier DHS survcys 

Before discussing potential problem, with the data, the data 
collection pro.ess should be reviewed Once an interviewer 
identilics a dcea,,cd child during the birth history, he or she 
elicits the age at dcat.h The DHS instrument requires that age 
at death be reported more prcLsCly for younger than older 
(hildren Ageat death is recorded in days for chi,ldrcn who die 
during the first month of life, it is recorded in nronths for those 
who die before Iheir seond birthday, and it is recorded inyears 
for the remainder ' In the final DHS standard recode data file, 
age at death is recordcd as a three-digit variable, the first digit 
of which indicates the unit of measurement (days, months, or 
years) The next two digits are the number of units A second 
age-at-death variable in the data file, used for most routine 
analyses, convcrts all data to month ofageat death In all cases 
of missing or incomplete age at death, this data field will 
contain an imputed value (in months), based on a hot-deck 
procedure 

23 1 	Missing Date of Death 

The number of deaths among children under age five born 
during the five years preceding the surveyvaries widely among 
DHS countries, from less than 100 in Colombia and in 
Trinidad and Tobago to well over 600 in Egypt, Indonesia, 
Liberia, and Uganda (see Table 2 6) Most DHS training and 
fieldwork efforts hive platcd great emphasis on the collection 
of age-at-death data As a result, it is fairly complete In 14 of 
27 countrics, no recent death,,lack age-at-death information, 
in onlv I countris arc data lacking for as many as tvN percent 
of dealhs In the large majority of cascs where information is 
Incomplete, all the data are missing In many fewer cases, 
cther the unit of measuiement was not rccorded or theageat 
death was inconsistent (ihat is, the birth date plus age at death 
is greater than the survey date) In sum, little age-at-death data 
are missing for recent births in the DHS surveys It should be 
bornc in mind, however, that completencss of the data does 
not nec essarily implV acuracV One must reason that, in 
(.ountries like Senegal and Toge,substantial field imputation 
by mnicrvicwcrs has occurred 

In Mtlsico h,i dL,1ih inhiirinf iiiii Vo, 10 llct t for neon,ll dcitisi ,sni ird 

I niii1 111 dge II I s inpUmtd io he i same as i al of ie hs 
LIL ,LI hld Oiiih . hLh llLtdrdi ini ai tile ieita ton he, L I tr 	 s 

procedULtL h. 1unt InIh )LIS l)ata i'rocLssig M nual (Institutefor
 

Resource I)cslopmnm 111L, 19S9) 
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Table 2.6 	Deaths among births in the five years before the survey and percentage
 
of deaths tacking complete (and consistent) age-at-death information,
 
by type of data detect, Demographic and Health Surveys, 1986-1990
 

Incomplete
 
Age-at-death
 
Information Defect in Age-at-death Information
 

ALL Data Units Number 
Country No Percnt Missing Missing Inconsistent of Deaths 

SUB-SAHARAN AFRICA 
Botswana 0 0.) 0 0 0 146 
Burundi 3 0.4 1 0 2 385 
Ghana 0 0.0 0 0 0 446 
Kenya 12 2.1 8 1 3 539 
Liberia 15 1 8 13 2 0 873 
MaLi 9 0.2 9 0 0 537 
Ondo State, Nigeria 2 0 8 0 0 2 264 
Senegal 0 0.0 0 0 0 579 
Togo 0 0.0 0 0 0 331 
Uganda 4 0.6 0 2 2 676 
Zimbabwe 1 0.5 0 0 1 194 

NORTH AFRICA
 
Egypt 0 0.0 0 0 0 723
 
Morocco 1 0.2 1 0 0 
 500
 
Sudan 1 0.2 0 0 1 582
 
Tunisia 0 0.0 
 0 0 0 227
 

ASIA
 
Indonesia 0 0.0 0 0 0 650
 
Sri Lanka 0 0 0 0 0 0 104
 
rhaitand 0 0 0 0 0 0 132
 

LATIN AMERICA/CARIBBEAN
 
Bolivia 15 2 6 13 2 0 585
 
Brazil 3 1.0 3 0 0 257
 
Colombia 0 0.0 0 
 0 0 87
 
Dominican Republic 4 1 1 0 0 4 337
 
Ecuador 3 
 1.5 2 0 1 202
 
Guatemala 0 0 0 0 0 0 397
 
Mexico 8 2.5 8 0 0 312
 
Peru 0 0 0 0 
 0 0 295
 
Trinidad & Tobago 0 0.0 0 0 0 59
 

I Percentages are weighted 
2 Age at death plus birth date faLL after survey date
 

2.3.2 Distribution of Age at Death 

Table 2 7 gives the pcrcent distribution of deaths under age From 61 to 93 percent of the deaths under age five occur if the 
five by age at death (in years) Apart from reporting bias, two first year of life, with a further 4 to 19 percent during the 
forces impinge on this distribution As mentioned above, the sccondycar With thecxccptIonof the high mortalitycountrlcs 
structure of thesc data dictates that exposure is incrcasingly of Ahilca, the percentage and number of deaths drop off 
truncated with increasing age This effect is amplified by the rapidly after the second birthday In no country in Latin 
prcvailng age pattern of mortahty, in which mortality rates America do more than 6 percent ol deaths underage five occur 
generally decrcase with the increasing age of the clld The after tne second birthday 
Clfcct is generally less pronouritcd, however, where mortality 
levels are still quite high 
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Table 2.7 Percent distribution of deaths under age five among chil
dren born in the five years before the survey, by age at
 
death, Demoqraphic and Health Surveys, 1986-1990
 

Among Deaths Under Age Five,
 
Percentage Reported at Age
 

(years) Number 
of 

Country < 11 2 3 4 Deaths 

SUB-SAHARAN AFRICA 
Botswana 80 17 1 2 0 146 
Burundi 67 15 13 5 1 385 
Ghana 67 17 12 4 1 446 
Kenya 77 13 8 2 1 539 
Liberia 79 16 4 1 1 873 
Mali 61 19 14 5 1 537 
Ondo State, Nigeria 69 15 12 4 1 264 
Senegal 62 20 13 6 1 579 
Togo 68 16 8 6 2 331 

Uganda 69 18 8 3 1 676 
Zimbabwe 80 14 5 1 0 194 

NORTH AFRICA
 
Egypt P_+ 11 3 1 0 723
 
Morocco 34 12 4 0 0 500
 

Sudan 74 16 7 2 1 582
 
Tunisia 89 5 3 2 1 227
 

ASIA
 
Indonesia 82 11 4 2 1 650
 
Sri Lanka 87 5 5 3 1 104
 
ThaiLand 92 5 2 1 1 132
 

LATIN AMERICA/CARIBBEAN
 
Bolivia 76 19 3 0 0 585
 
Brazil 93 4 1 1 0 257
 
Colombia 93 6 1 0 0 87
 
Dominican Republic 85 11 3 0 0 337
 
Ecuador 84 12 3 0 0 202
 
Guatemala 79 15 4 1 0 397
 
Mexico 84 12 3 1 0 312
 
Peru 77 1 5 1 0 ?95
 

Trinidad & Tobarn 92 7 0 1 0 59
 

These findings have obvious implirtions for the analysis of 2 3 3 Distribution of Deaths Under Age Two 
thcdeterminantsofundcr-fi e mortality Whilcomcvariation 
of multivariate life table analxsis may account for the heavy Table 2 8 shows the distribution ofdeaths under age two by re
right Lcnsoring in these data, it cannot ai eviale the problem ported age at death in months The overall number of deaths 
ofsparsencss of mortality data at the older ages E\ceptions to under age two varies widely from less than 150 in Botswana, 
this may he Senegal and Mali, where the high level and attenu- Colombia, Sri Lanka, and Trinidad and Tobago to over 500 in 
atcd agc r ,tern of mortalty result in more deaths at age 2-4 Bolivia, Egypt, Indonesia, Liberia, Sudan, and Uganda In the 

years For the remaining surveys, most analyses will probably former group of _ountrics, the small numbers of deaths will 
need to be limited :o mortality under age two Even with this constrain statistically meaingful analysis of effects that vary 
limitation, analyses will be more efficient If they employ tech- with age 
niques such as cond,tiona, logistic regression and hazards 
models that allow the use of censored observations (i c ,chil
dren born within two years before the survey) 
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Table 2.8 Percent distribution of deaths under age two among children born in the
 
five years before the survey, by age at death (in months), and index of heaping
 
at 6, 12, and 18 manths, Demographic and Health Surveys, 1986-1990
 

Among Deaths under Age Two,
 
Percentage of Deaths Reported at Index of HeaFing
 

Age (months) at Month Deaths
 

Under
 
0 1-2 3-5 6-11 12-17 18-23 6 12 18 Age 2
 

SUB-SAHARAN AFRICA
 
Botswana 50 9 10 14 13 0.9 7 4 4 3
4 143 
Rurundi 43 13 12 15 15 3 1 0 6.5 0 5 314 
Kenya 48 10 8 14 18 2 1 2 9 0 5 1 376
 
Ghana 
 41 11 13 21 11 3 1 1 4 2 1 7 485
 
Liberia 42 11 14 
 16 15 2 1.4 6 6 1.3 823 
MaLi 40 10 11 14 22 2 1 6 9.1 2 7 434
 
Ondo State, Nigeria 38 14 14 1.8 1.5
8 22 4 4 5 221
 
Senegal 42 9 8 
 17 18 6 1 9 6 6 4 8 470
 
Togo 43 11 11 15 18 1 
 11 8.2 1 6 279 
Uganda 37 13 12 17 17 4 6 0 2 31 0 591 
Zimbabwe 49 12 10 14 12 1 L 1 5.1 1 6 183 

NORTH AFRICA
 
Egypt 48 
 11 11 18 9 3 1.5 5 0 3 0 689 
Morocco 52 12 9 4 1 810 14 4.5 2 1 478 
Sudan 54 6 8 14 13 5 1 3 6 2 4 2 528
 
Tunisia 54 11 12 17 
 5 0 1 9 3.8 0 0 215
 

ASIA
 
Indonesia 36 19 15 18 4 
 0 7 3.1 1 0 605
 
Sri Lanka 
 65 11 7 12 3 2 0 4 0 5 0 4 96
 
Thailand 
 56 15 15 9 2 3 0 7 0.7 0.0 129
 

LATIN AMERICA/CARIBBEAN
 
Bolivia 37 15 13 
 15 16 4 2 1 6 2 1 8 558
 
Brazil 47 20 4 0 1 6
11 18 1 6 0 0 250
 
Colombia 
 60 10 10 15 5 1 1 9 4.4 2.7 86
 
Dominican Republic 
 54 9 12 14 8 3 0 7 3 8 2 0 323
 
Ecuador 56 14 5 
 12 10 3 1.1 5.3 3.2 103
 
Guatemala 40 11 13 20 13 1 0 5 8 1.3
2 ,.
 
Mexico 51 
 10 17 9 8 4 0 8 2.9 0.6 298
 
Peru 40 14 13 15 14 3 1 0 
 6 1 1.6 275
 
T',nidad and Tobago 78 7 7 0 2 3
1 7 4 5 0 0 58
 

Index of heaping at month 6 9 x (deaths at month 6/deathq at 3-11 months)
 
Index of heaping at month 12 18 x (deaths at month 12/deaths at 6-23 months)
 
Index of heaping at month 18 11 x (deaths at month 18/deaths at 13-23 months)
 

In all countries, a large proportion of death, under age two these figures do not suggest gross underreporting of neonatal 
occurs during the first month of life Underreporting of child deaths 
deaths is considered to be most likely for deaths very carly in 
life Therelore, the qualityof the mortalitydatacan bcasscsscd After the neonatal period, the distribution of deaths by age at 
by analy'ing the proportion of child deaths that OLLurs in the death varies widely among the 27 counlries analy/ed here 
neonatal pcriodand the proportion of neonatal deaths that o - Three facn-r may account for this variability (1) sampling 
curs (luring the first days of life The latter will be discussed in virianc., (2) genuine differences in the age pattern of mortal
the next section As expecLted, in low mortality (ountries such ily risks, and (3) differenes in the extent of reporting errors of
 
,s Colombia, Sri Lanka, and Trinidadand Tobago, higher per- age at death ",It is difficult to distinguish the isola tcd elecL Of
 
centages of deaths under age two o(,ur during fte neonatal each of these faltors There are ccrtain features of re
period In the remaining countries, tle proportion of deaths
 
under age two during the neonatal period is quite homogen- "'Varatiions in tiit diihtiiin (4 hitiths, b exposure tLngih (i C hithii (itt.)
 
Cous, especially in sub-Saharan Africa where percentagcs will aso hav,..
ta small ctfel lnhegL at death dsiributions 
range from 37 to 50 percent While some omissions are likely, 
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portnog error that stand out clearly and lend themselves to 
analysis For example, the unusual drop in the number of 
death,, bet Ncen the two 6-month periods, 12-17 months and 
18-23 months, is more pronounced in many countries than can 
reasonably rie explained by expected decline, in risk with age 
This is almost certainly due in large part to heaping of age at 
death at 12 months The problem is most severe in sub-Sahar-
an Africa (see Mali, for instance), although several countiies 
outside the region show similar, but less marked, heaping 

Heaping at 12 mionths poses a dilemma for mortality analysis, 
since the heap falls at the boundary between two age categor-
ioe, infant (0-11 months) and child (12-59 months), for which 
rates ire conventionally UIlculated and for wilch substantive 
interest is held There is no prclsC way to determine the cx-
tent of heaping, because it assumes knowledge ofan eapected 
number of deaths at 12 months ofage, which, in turn, assomes 
knowledge of the true age pattern of mortality and of the age 
range from which the heaped deaths were drawn An index of 
heapiri, was calculated bascdon the workingassumptions that 
heaped deaths were drawn from the 6- to 23-month period" 
and that the expected number of deaths at 12 months is the 
avcrage monthly number during months 6 through 23 An in-
dex value of 2 0, for example, means that twicc as many deaths 
were reported (or recorded) at 12 months or "I year" than 

would be expected under the abovC assumplions 

With the e\ception of Sri Linka and Thailand, ccry survey 
shows evidence of the heaping of deaths at 12 months Heap-
tng is greatest in sub-Saharan Africa, but Bolivia, Ecuador, 
Guatemala, Peru, and Sudan also have index values Ckeeding 
5 0 These figures warn against the use of 12 months as a cut-
off point for the analysis of age-specific determnants of child
hood mortalty Furtherrnore, ac<ul-offansvherc inside the 12-
to 23-month period for most survcys is also unvise, sin,.e it Is 
clear that most of the deaths in the period are reported at 12 
months or "Iyear "Table 2 8 indicatcs that tile number of re-
ported deaths during the later half of the second year is, in any 
case, too few to obtain accurate estimates There is also cvi-
dcnc of heaping at ages 6 and 18 months in sever il surveys, 
esp ially in sub-Saharan Africa 

1 il In IIhL [itr,ping at 12 months ISIIL result of tiNo rtLporting pht nomcn,, Icosidered 

case,_a nman responds "1VL.,r " shich 11,-V bt rcordtd (incorrittlv) as Such 

by the Iliterv|ewer or convtritd dirccily to 12 lonths %%iltioulprobing In this 
,

situation te dith is probably drivn froin thi 12 to 2 ninl h ptcrtiod SIlt 

it 5,truncaion rat hr tha i digit ,t ft rcnte thll is Ott urrnig I t %LtLt I C,I_ 

\senphfits Iril tru p ng, or dtigi prt it r.lint t, V". i r.plntlt lIt rt po 1,, 12 

nionihs" ,is a coIwe It'lln or roundtd nunibtr, lt1, IIIi it tILtd LIh OlLctLri td 

during lait ial ncv or at 1, 14, or 15 o nlhlis tlt l UsilIS,it ,arc 1 iLstd on 

II. obserVaion1s tlat aithiough a sh l I-fti t..ists Inll te dislllhUliliOll Ol dtItil%,it 

10 and II months (and sonietints 9 monlhs) in niartv all countries, the 

shortfaill %not Lrg, enough to absorb all IL t.\ct5 at 12 montlis In sum, it 

appears (but is by no means ctrtain) that ,h. bulk Of dt.iths rcporitd at 12 

months ,ctualty ocurrcd during Itil 12- to 2. month period 
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In sum, it must be recogni/ed that the age pattern of mortality 
within the scond year (12-21 months) cannot reliably be as
certamcd for most countries Anotheranalysis oftheimpactof 
heaping on estimates of inlant and child mortality sggests 
that infant mortality may be underestimated by up to 8 percent 
and child mortality underestimated by up to 10 percent as a 
result of heaping (Sut,van et al , 1990) Thus, the problem of 
estimating mortality evelS cn be overcome in part through 
aggregate-level reallo, ation of a fra, tion of heaped deaths 
Individual (child-lcvel) analyis of the determinants of mcortal
,ty i, more problcmatic Individual deaths cannot simply be 
shinct (either randomly or purposivelv) from 12 months to a 
younger or oIlder age without introducing estimation biases 
SoplSticated statislcal methods will not create precision in 

data on ze age at death whcie nonc exists, the analyst is ad
vised to undertake more realistic studies that focus either on 
overall uidcr-,wo mortality or on mortality during better de
fined age scgnrent, 

2 3 4 Patterns of Nec natal Mortality 

The DHS birth history data on neonatal mortality can poten
tially be used to asscss levels and trends in neonatal tetanus 
mortality (Boerma and Stroll, 1992) or to study the relation
ship between hospital deliveryand early neonatal mortality As 

mentioned above, when neonatal death ,' 2 arc reported in the 
DHS birth histories, ,in age at death in days is cliitcd This 
section focuscs on whether or not plausible and useful 
conclusions concerning the age pattern of mortality and 
(through itference) morbidity within the neonatal period can 
be drawn from these data In addition, the level of 
underrcporting of early neonatal deaths is assessed 

There are certain patterns that one expects to observe in data 
on neonatal age at death Mortality is typically highest shortly 
follox ,ng birth and rapidly dcrcascs with time since birth 
Genuine perturbations in this pattern may occur caused, for 
instantc, by a high level of neonatal tetanus, which results in 
a rise in deaths from 4 to 14 days after birth (Stanfield and 
Gala/ka, 1984) InexpliLable departurcs from this pattcrn may 
be due to reporting ci rors, onissions, or sampling error 

1In this ft port, ,i non,i I t ila,il is to b ,adcihioCC urrng nnIhe 

Iirtnil nth I hit. cifnl ilI~i, niconala raiL Hnctidcs Only dcilhs undcr 28 
da1s i l0iwt.sr thert ,lic . sniall nubcr ot cast.s in th 1)1 I data v,here da' 
it det' h %%.snoit rtcordcd ,I llt IIsi I Chtihdd In lie diii file '"0 fiontis" 

Ih . ir. onsdtrcd ntoiiatii dLill %55%lh ncnCri1n da at death Also, a 

hI,lni i II 1 tLtAtihs ',,.re rt pOi ltd at 1 t a\s I or the purposc of fl iy/ing ihe 

,age slrntillrt, oiLl Oaatnl Inortliiv Iht , castsarC tonsidc rtd nllon,i,il death1 
t 28+ IAts 

http:l0iwt.sr


Table 2 9 shows the distribution of neonatal deaths, by day of 
death, for the five-year period preccding the survey Not mally, 
susbstantially les, than half of all deaths occurring in the first 
two days of life (completed days, 0-1) would be expccted to 
occur on day I In 13 of 26 countries, however, this is not the 

the second day (that is, completed day 1), so the index of 
heaping at day I > I 0 Ecuddor pos,,c an cxtrcme case there, 
no deaths were reported on day 0 Clearly, the first day ol life 
wasolteninterpretedandrecordcd Incorrectlya,dayl insome 
countries, whereas in others it was recorded correctly as day 0 

case half or moie of the deaths in this two-day period occur on 

Table 2.9 Percent distribution of neonatal deaths by day at 
death and indices of heaping at 1, 7, 14, and
 
15 days, Demograpoic and Health Surveys, 1986-1990
 

Percentage of Neonatal Deaths 
 Number
 
Reported at Days- Index of Heaping at Days: of
 

0 m Neonatal
 
Country 0-1 2-3 4-14 15-27 28+ 0 m imp 
 1 7 14 15 Deaths
 

SUB-SAHARAN AFRICA
 
Botswana 54 5 17 0 26 4 2 0 
 0.0 0 0 0.0 0.7 4 5 8 6 0 0 71 
Burundi 36 2 13 3 41 8 8 7 0 0 0.0 0.0 1.1 3 2 8 7 1.9 135
 
Ghana 51.7 13.3 31 1 3 9 0.0 0.0 
 0.0 1 5 1 8 4.1 0 0 180
 
Kenya 46 8 13 6 31 3 4 9 
 0 7 0 0 2 7 0.8 6 4 10 0 0.6 197 
Liberia 4o.6 13 3 32.6 5.6 0.8 0 0 1 2 0 5 5 1 7.6 1 2 348
 
Mali 35 6 14 0 42 1 8 3 0.0 0.0 0 0 1.4 2.6 1.7 2.5 175
 
Ondo State, Nigeria 36.1 16 9 41 0 3 6 1 2 0 0 1.2 
 1 5 2 8 6.7 2.8 83
 
Senegal 26 5 17 4 47 5 8 7 0 0 0.0 0 0 2 0 0.7 3 4 
1.6 196
 
Togo 49.6 11 6 32.2 6 6 0 0 0 0 0.0 
 0 6 2 6 3.3 4.4 121
 
Uganda 42 9 13.6 34 0 8.5 0 0 
 0 0 1 1 0 7 5.8 7 7 1.5 217
 
Zimbabwe 55.0 14 6 28 1 1.1 0.0 0 0 1 1 0 9 3 7 10.9 0.0 89
 

NORTH AFRICA
 
Egypt 31.1 13.6 45 4 9 9 0 0 0.0 0.0 1.0 5.1 0.9 5.1 331
 
Morocco 26.2 16 5 37.5 17.3 2.0 0 0 0l.4 1.0 3.8 
 1.0 4.8 248 
Sudan 46 3 11.9 35 2 5 9 0 7 O.U 0.0 0.7 3.6 1 2 2 3 287 
Tunisia 35.0 17.1 35.0 12.8 0 0 0 0 0.0 1.2 2 7 0.0 4.8 117 

ASIA
 
Indonesia 23 0 11.6 52 8 12 5 0 2 0.0 0 0 1 3 3.6 0 7 3.4 220
 
Sri Lanka 38 5 18 4 35.6 7.6 0 0 0 0 0.0 0 9 
 2.0 9 9 0.0 62
 
Thailand 36 0 25 4 29 0 9 6 0.0 0 0 0 6 2.8
0 0 0.0 8 2 73
 

LATIN AMERICA/CARIBBEAN 
Bolivia 40 5 15 7 32 2 10 8 0.7 0.0 0.1 0 9 3 6 3 7 3 4 206 
Brazil 42.0 18 6 24.1 12 3 1 5 0.0 1.5 1.4 2.2 1.9 2.7 117
 
Colombia 46.7 16 2 26.2 10.9 0 0 0.0 0 0 0.9 0 0 0.0 0 0 51
 
Dominican Republic 40 4 16.2 30.8 10 6 
 2 0 0 0 0.0 1 7 0 5 1 8 1.9 174
 
Ecuador 33.9 20 2 27.5 15 6 0 9 1.8 2 0 2.7
0 0 0.0 6.4 109
 
Guatemala 48 3 11.9 18.5 18 5 1 3 1 3 0.0 2 2 0.5 7 6 
0 7 151
 
Mexico NA NA NA NA NA NA 
 2.9 NA NA NA NA 153 
Peru 37 8 16.2 33 3 12.6 0 0 0.0 0.0 1 4 3 7 1.3 5.1 111 
Trinidad & Tobago 60 0 11 1 15 6 13.3 0 0 0 0 0.0 0.4 2 9 0.0 0.0 45
 

NA = Not available
 
Age at death missing, imputed to the neonatal period
 

Heaping at days

1 2 x (deaths at day 1/ deaths at days 0-1)
 
7 
10 x (deaths 3t day 71 deaths at days 4-13)
 
14: 20 x (deaths at day 14/ deaths at days 8-27)
 
15- 20 x (deaths at day 15/ deaths at days 8-27)
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Heaping at day I also may be duc in part to the omission of 
deaths that occur on day 0 Indeed, there is a tendency for the 
countries with greater heaping on day I to also report a rela
tively low percentage of neonatal deaths during the first two 
days of life Senegal and Ecuador illustrate this pattern Thus, 
the abnormal pattern of mortality in the first two days of life 
observed in many DHS countries is probably due in large part 
to misreporting ofday at death, but may also result from some 
omissions of day 0 deaths Analysts should therefore avoid in-
tcrprcting mortality age patterns too finely during this period 
and group day 0 and day I deaths together 

The proportion of neonatal deaths reported at 0-1 days isgen-
erallygrcaierincountrieswithlowermortality(c g ,Botswana, 
55 percent, Trinidad and Tobago, 60 percent, and Zimbabwe, 
55 per cnt), but this rclationship is not strong In Indonesia, 
for example, less than a quarter of neonatal deaths occurred 
during the first two days of life, this is a much smaller pro-
portion than would be expeclted given the country', relatively 
low mortality level This could be partly exlained by unusually 
high mortality later in the neonatal period, due pcihaps 1, 
neonatal tetanus (sec the large percentage of neonatal deaths 
during the 4- to 14-day period), but it could also be explained 
by underreporting of early neonatal death, 

Heaping ol deaths at 7 and 14 days occurs when respondents 
report an age at death in terms of weeks (or fractions of a 
month), and the interviewer ,ubsequently converts this to days 
without probing This pattern is quite common in several 
countries In the worst cases (Egypt, Kenya, and Uganda), 
around half of all 4- to 14-day deaths were repoitcd to occur 
on day 7 Most other countries also exhibit a signifiLcant, but 
lesser, degree of heaping at day 7 This, of course, warns 
against using day 7 as a cut-off point for the classification of 
age at death 

Interestingly, heaping of neonatal deaths occurs at both 14 
days and 15 days In sub-Saharan Africa, heaping at 14 days is 
the more common pattern, although heaping at day 15 is prev-
alent in the Francophone nations of Mali, Senegal, and Togo 
With the exception of Bolivia and Sri Lanka, which have con-
sidcrablc heaping at day 14, surveys outside sub-Saharan Afri-
ca are far more likely to display heaping at day 15 Guatemala 
and Ecuador are prime examples of the problem This region-
al pattern of heaping is probably related to the common 
French and Spanish usage of quitnzaine and quncena, respec-
tively to mean two wrecks There is no analogue in current Eng-
lish usage In any case, blind use of day 14 or day 15 asa cut-off 
for evaluating the age pattern of neonatal mortality may lead 
to biases 

In summary, DHS birth histories do allow for evaluanton of the 
age pattern of neonatal mortality However, variations in the 
reliability of reported age at death make it nc'essary to care-

fully review the data before establishing age groupings for 
analyis 

24 FREQUENCY OFTWINS 

The incidence of multiple births or twinning is known to vary 
by race and region of the world (Pison ct al., 1989, Bulmer, 
1970) It has been established that survival chances are consid
erably worse for twins than single births, especially during the 
neonatal period (Rul,,tein, 1984) 

Conventional wisdom suggests that retrospective birth histor
iCs typically underestimate twinning First, twin delivery is 
associated with higher risks ol maternal mortality Since these 
women are unrepresented in rctrospcctive surveys, twins will 
be correspondingly underrcpre,,ented in birth history data 
This is further compounded by the fact that twins are clustered 
in families and women, so that one maternal death may ex
lude from observation more than one pair of twins Second, 

twins are more likely to die and to die early If, as is thought, 
deaths (and especially neonatal death,) are more likely to be 
omitted from birth historics, twinning rates may be further bi
ased downwards Third, even when one of a pair of twins sur
vives, the survivor may not be recognized or reported in survey 
data as having resulted from a multiple birth 

Unfortunately, the other widely available source of twinning 
data in developing countries, i e , hospital records, is typically 
biased in the opposite direction Twin pregnancies tend to be 
referied to hospitals as high risk, 5o they are overrepresented 
in the population of hospital deliveries Furthermore, 
stillbirths will normally be included in the calculation of 
twinning rates obtained from hospital data, making 
conipari,.ons with DHSsur,,cydata (which excludesstillbirths) 
problematic Thus,while inseems likely that DHS birth history 
data omit some twins, it is dilficult to determine the extent of 
omission since there e\ists little reliable and comparable data 
in these settings on which to base an external check 

Table 2 10 shows the proportion of ")1 births in the last five 
years that were the result of a multiple birth ( e, a twin, 
triplet, etc ) " The trimean for the 27 countries is 2 3 percent, 
i e , an approximate twinning rate of I 1percent which is quite 
plausable Although the figures for individual countries are 
subject to considcrabl( imprcLision (the relative standard 
error is large), c\pectt.d regional variation is still observed 
First, the expected hilh rate is noted in the African surveys. 
cspcially in West Airlca Four percent or more of births are 
twins in the survc,, of Kenya, Ondo State (Nigeria), and 
Togo-a region where high twinning frequency has previously 
been cstablished (Pison et al , 1989) Even in Liberia, Uganda, 

Ihis proptortion isroughty Icc tI I, inning rate, which isa woman- (or 

deliverv ) ,bhsdsiist iic 
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and Zimbabwe, more than 3.5 percent of births are twins 
Multiplicity of birth is lowest in the Asian, and Latin American 
and Caribbean countries Less than . 5 percent of births are 
twins in Bolivia, Guatemala, Indonesia, Peru, Thailand, and 
Trinidad and Tobago 

While 	part of the observed variation in twinning is probably 
real, part is due to sampling and measurement errors The im-
plicalions for analysis of DHS health and mortality data vary 
by the frequency of twinning in the country(s) under study, by 
the level of omission, and by the type of study being under
taken In an analysis of the levels and trends in under-five 
mortality or morbidity, for example, the effect of omitting 
about 20 percent of twins (the figure broadly suggested by 
Pison et al, 1989 for survey data) will he negligible 

Tabte 	2 10 Percentage of tlive births resulting 
from a multiple birth in the five
 
years preceding the survey, Demo-

graphic and Health Surveys,
 
1986-1990 


Totat 

Country 	 Twins Bi rth 

SUB-SAHARAN AFRICA 

Botswana 2.0 3215 

Burundi 1.5 3887 

Ghana 4.0 4136
 
Kenya 2.7 7133 

Liberia 3.9 5180 

Matl 2.3 3441
 
Ondo State, Nigeria 4.0 3282 

Senegal 
 2.2 4287
 
Togo 5.4 3134 

uganda 3.6 5049 

Zimbabwe 3.9 3358 


NORTH AFRICA 

Egypt 	 3.1 8731 

Morocco 2.4 6102 

Sudan 2.9 6644
 
Tunisia 2.7 4477
 

ASIA 
Indonesia 1.3 8243 

Sri Lanka 1.9 3981
 
Thai land 1.4 3652 


LATIN AMERICA/CARIBBEAN 

Bolivia 1.1 5793 

Brazil 1.8 3481 

Colombia 2.1 2703 

Dominican Republic 2.4 4443
 
Ecuador 2.2 3051 

Guatemala 1.4 4627 

Mexico 2.4 5681 

Peru 1.4 3131
 
Trinidad & Tobago 1.0 1946 


Trimean 	 2.3
 

2.5 	 FOSTERING OF CHILDREN 

Whether or not a mother lives in the same houschold as her 
child obtviously affects lhe quality of a mother's responses to 
many child health questions, including recent morbidity, cur
rent brcastfeccding, and the use of preventive and curative 
health services This section contans information on the pro
pot lion of children under five who were reported not to live 
with their biological mothers, i C , children who were fostered 
away 

Table 2 11 shows the level of reported fostering among living 
children byage group Theoveralllevelofundcr-fivefostering 
is highest in sub-Saharan Africa and lowest in North Africa 
Botswana (16 percent) and Liberia (11 percent) have the 
greatest proportion of children under five not iNing with their 
mothers, while fostering is ncai lyabsent in Egypt and Iunisia 

The proportion fostered increases with theage of the child in 

all counti ies of sub-Saharan Africa, especially around the sec
ond birthday, which may be related to the end of weaning (see
Chapter 6) Outside this region, tile same age pattern is cvi
dent, but it is pronounced only in tile Dominican Republc In 

all countries, fosicring is negligible through the first year By 
age 4, around a quarter of children are not living with their 
natural mother in Botswana and Liberia, and more thar, 10 

percent of children are fostered out in the Dominican Rcpub
he,Senegal, Uganda, and Zimbabwe 

In later chapters, this issue as itprtans to the qualy of 

responses to specifi( questions will be addressed It should be 
mentioned here, that in undertaking analyses of DI-IS child 
health data, especially those from sub-Saharan Africa,analysts 

may want to consIlder how to treat responses front the biologi
cail mother when she does not live with the reference child, i e,
 
how to treat proxy reports
 

2.6 	 DENSITY OF BIRTHS IN THE RECENT FIVE-
YEAR PERIOD 

A number of recent studies hav explored the relationship be

tween the characLeristlcs of the mother on the one hand and 
child morbidity, use of health services, nutritional status of 
children, and childhood mortality on the other Using DHS 
data, the sample commonly chosen for this type of study is 

based on births within a reccnt calendar period-often the last 
five years--since these births will be linked to many health
related variables The number of births per woman in that 

recent "widow' is related to the prevailng fertilty level and 
pattern A point of method raised in the literature these days 

1 It has been sho%,n thaimothLr, otien rLsxond "don't kno %v,htn ithv r ly 
don't kno, d out i1hL curent si,1tus Of thUr chdldln, but analysis cannot 
always dipcnd on thislevel of candor 
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involves concern over whether or not clustering of events and This section does not explore the statistical implications of 
behaviors in households and women will introduce serious and intrafamilial clustering of events This will vary by country, the 
undesirable statistical properties to the study of covariates of nature and distributions of the covariates used, and Ihe typeof 
health outcomes (scc Curtis ct al, 1992) Household- and analysis that is being undertaken Rather, we simply describe 

for potential problems through a Lomparativemothcr-leveldataonsiblingsareautocorrelatcd (not indcpen- the scope 
dentobservations)and Hobcraftetal (1984) havepointedout presentation of distributions of births by the frequency of 

that,withoutsophisticatedstatisticaladjustmcnt,thestandard other siblings born during the most recent 5-year period, 

errors on estimates of relative risk will be understated termed for Lonvenience the denvit, of births 

Table 2.11 	 Percentage of chitdren barn inthe five years preceding the survey
 
who were reported not to live with the natural mother (i e , 2
 
were fostered), by age group of child, Demographic and Health
 
Surveys, 1986-1990
 

Age Group of Child (months)
 

Country 	 0-5 6-11 12-23 24-35 36-47 48-59 0-59
 

SUB-SAHARAN AFRICA 
Botswana 0 0 1 7 12.7 21.1 20.9 25 3 15.5 
Burundi 0.0 0.1 0.1 0 6 1.1 2 9 0.9 
Ghana 0.0 0.0 0.8 4 2 7.9 9 5 4.3 
Kenya 0.0 0.3 1.2 3 0 3.5 4.8 2.5 
Liberia 0.8 2.5 7.6 13 9 17.7 22.1 11.4 
MaLi 0.0 0.2 1 1 3 6 5.3 8.0 3.3
 
Ondo State, Nigeria 0 0 1.5 1.6 4 3 7.2 6.6 4 1
 
Senegal 0.0 0.0 1 6 6 6 10.1 12.1 5.8
 
Togo 0.0 0.0 0 6 2 2 5 8 8.5 3.3
 
Uganda 0.0 1.1 3 6 8 5 13 3 16.4 7.9
 
Zimbabwe 0.0 0.4 3 5 5 6 11 9 12.5 6.8
 

NORTH AFRICA
 
Egypt 0 0 0.2 0 0 0.2 0.4 0.4 0.2
 
Morocco 0 0 0.6 0 5 0 8 1 4 1.6 0.9
 
Sudan 0 0 0.2 0.4 0 5 1.2 1.5 0.7
 
Tunisia 0 0 0.5 0.2 0 2 0 3 0.3 0.2
 

ASIA
 
Indonesia 0.1 0 3 0.6 1.2 2.1 1 8 1.2
 
Sri Lanka 0.0 0.3 0 7 1.4 2.2 1.5 1.2
 
ThaiLand 1.3 2.5 3.6 2.9 1.8 3.5 2.8
 

LATIN AMERICA/CARIBBEAN
 
Botivia 0.2 0 0 0 4 1 0 14 1.8 0.9
 
Brazil 1 3 1.1 2 7 2 5 3.7 3.1 2.7
 
CoLombia 0 9 1 7 2 1 3 2 2.3 4.3 2.7
 
Dominican Rep. 0 2 3.8 4.1 8 9 12.2 11.5 7.6
 
Ecuador 0 7 0 0 1 2 1 6 2.0 2 5 1.5
 
GuatemaLa 0.3 0 5 0 4 1 2 1.0 1 8 1.0
 
Mexico
 
Peru 0.4 0.4 10 1 3 1 5 2 5 1.3
 
Trinidad & Tobago 1.4 1 5 2 4 2 7 4 8 5.3 3 4
 

Trimean 	 0 1 0 6 1 3 2 6 3 7 4.7 2 6 
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Table 2 12 shows the distribution of children born in the five dren, but fewer women in Burundi report four or more chil
years preceding the survey according to the number of their dren than in Bra/il Bolivia displays an intermediate pattern 
siblings born during that same five-year period As expected, 
the percentage of children without such siblings is higher in Consequently, there isconsiderablevairiationamongDHSsur
countries that have lower fertility For instance, in Thailand, veys in the density of births during the five years preceding the 
only 41 percent of births in the fiv years preceding the survey survey Receaichcrs concerned with health and survival data 
had another sibling born during the same time period This may choose to restrict their analysis to births during a shorter 
males the statistical problem of clustering much less compcll- calendar period,such as the threcycars prcLeding the survey,in 
ing than in high fertility Uganda, where the corresponding fig- order to reduce the )crcentage of children with the same 
ure is 76 percent mother in the study population Alternatively, given access to 

more sophisticated statistical procedurcs, the intrafamilial 
The distribulion of the number of siblings within the five-year correlation (i c , between siblings) can be aLLountcd for 
period is not as predictable, however Figure 2 6 shows the explcltly in the cstimation proceduie Even vhcn using births 
density of births in the last five years in Bolivia, Bra/il, and over a ten-year period (which involves more clustering than 
Burundi Although fertility is much higher in Burundi than in over a five-year period), Curtis ct al (1992) show that the 
Brazil, children are spaced more widely Thus, many mortL intrafamilial correlation, although statistically significant, is 
women in Burundi than in Bra/il report two birth,, in the five- smail and does not figure importantly in the interpretation of 
year period and roughly the same number report three chl- covariate effects 

Table 2.12 	 Percent distribution of births in the five years preceding the survey
 
by number of sibling births in the same period (as reported in the
 
health section), Demographic and Health Surveys, 1986-1990
 

Number of Siblings
 
Number
 

Country of Births 0 1 2 3+
 

SUB-SAHARAN AFRICA
 
Botswana 3215 48 7 44 6 6.0 0.5
 
Burundi 3887 26 4 57.5 14.8 1 2
 
Ghana 4136 35 7 51 9 10.1 2.1
 
Kenya 7127 27.0 49.9 20.5 2 4
 
Liberia 3164 100.0 0.0 0.0 0.0
 
Matl 3441 29.2 51 8 16.7 2.1
 
Ondo State, Nigeria 3282 34.9 54.3 9 8 0 8
 
Senegal 4287 29.0 56.6 13.1 1.1
 
Togo 3134 35 3 53 1 10.4 1 0
 
Uganda 5049 24 2 50.9 21.9 2 8
 
Zimbabwe 3358 38.3 49.5 11.2 0 8
 

NORTH AFRICA
 
Egypt 8727 30 4 46 0 20.8 2 6
 
Morocco 6102 30 5 48.4 18.5 2.4
 
Sudan 6644 28 0 52 0 17 5 2.3
 
Tunisia 4477 28.0 48 2 20.3 3 4
 

ASIA 
Indonesia 8243 48 5 41.1 9.0 1 2
 
Sri Ltnka 3981 46.1 44.0 9.4 0.3
 
Thailand 3652 59.3 34.8 4.6 1 0
 

LATIN AMERICA/CARIBBEAN
 
Bolivia 5780 34 3 46 6 17.8 1.2
 
Brazil 3481 42 8 37 7 14.7 4.7
 
Colombia 2703 43.2 41.1 12.8 2.8
 
Dominican Republic 4442 35 9 42 2 17.3 4 4
 
Ecuador 3051 39.1 41 4 17 1 2 3
 
Guatemala 4627 27.9 49.6 21 0 1.3
 
Mexico 5611 40.1 40.6 17.4 1 7
 
Peru 3131 36.5 42.6 18 4 2.4
 
Trinidad & Tobago 1946 43.8 38.3 15.7 2.1
 

Trimean 	 35.6 47.1 15.4 1.8
 

Note: Figures are for births reported in the health section of the individual
 
questionnaire.

Only data on 	last births were coLlected.
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Figure 2 6 	 Percent distribution of births in the 5 years preceding the survey by the number ofsiblings born during the same time 

period, selected DHS surveys, 1986-1989 
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Another potential problem in analy/ing data from children of 
the same mother is that the quality of data from older siblings 
may suffer disproportionately from respondent fatigue, 
because data on older siblings are collected after data on 
younger sib-lings (This issue should not be confused with the 
problem of diminished recall with the increasing age of the 
child or time since birth ) 

Table 2 13 gives the percent distribution of live births in the 
five years preceding the survey by age" and index number The 
indexnumber reflects theorder inwhich interviewerscollected 
health data from each mother rhus,, the indexequals I for the 
first live birth forwhich health data were collected, t e, for the 
most recent birth, for the next-to-last birth, the index equals 2, 
ctc 

Children born withinayearof the surveyare nearly always the 
first child for which health data are collected, the exception be-
ing those having a very short ,ucceeding birth interval or the 
second of a twin pair recorded in the health section At the 
other end of the age range, the majority of three- and four-
year-olds are preLedcd in the health section by at least one 
sibling A markedly larger percentage of 4-year-olds are of 
index 1 in lower fertility countries than in higher fertility 
countries For instance, 59 percent of 4-year-olds in Thailand 
are index Ibirths compared to 15 percent in Uganda, whereas 
6 percent are index 3+ births inThailand vcrsus 32 percent in 

" I-or deceased cltdren, this means the dfferencc etween the date of birth 
and ihe sur,'y date 

variable is thought (or known) to deteriorate with increasing 
order of data collection (I e, index number), unless accounted 
for explicitly, that variable will introducea ,puriou5age effect 

Table 2 13 also provides an opportunity to evaluate the bias 
present in surveys or analyses that focuscs exclusively on last 
births (index I births) and on the last two births (births with 
index I or 2) Spcifically, It i, useful to know what fraction of 
births by age-group would be miscd by sctting births based 
on rank in the birth history rather than on calendar period of 
birth Bascd on DHS data, samples of only index Ibirths omit 
1 percent of the children under age 1,9 percent of one-year
olds, 17 percent of two-year-olds, 59 percent of three-year
olds, and 70 percent of four-year old, born in the five years 
preceding the survey Samples, of both index 1and 2 births are 
more complete, missing 0, 0, 2,9, and 21 percent, rcspcctively, 
of the same age groups If the children XcXluded by such 
sampling do not differ apprcLiably from the children included 
regarding the parameters b,'tng estimated, the bias is 
negligible However, in the prt.k Iou', section it has been shown 
that time since birth. (,., age) and the density (or spacing) uf 
births are closely related Closely spaced births will be 
underrepresented in samples of last births from recent 
calendar periods The less recent the calendar period (i c , the 
older the children), the more undcrrcpreNcnted these closely 
spaced births will be Similar conclusions were drawn from an 
analysis of WFS birth histories (Page et al, 1982) 
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Table 2.13 Percent distribution of 
live births in the 5-year perioa preceding the survey by index number in birth history and current age, Demographic

and Health Surveys, 1986-1990
 

Age = < 1 year Age = 1 year Age = 2 years Age = 3 years Age = 4 years 

Country 1=1 i=2 
 i=3+ 1=1 i=2 i=3+ 
 1=1 i=2 i=3+ 1=1 
 i=2 i=3+ 1=1 i=2 i=3+
 

SUB-SAHARAN AFRICA
 
Bctswana 98.2 1.8 0.0 
 95.8 4.2 0.0 72.7 
 26.7 0.6 50.7 46.0 
 3.3 41.9 49.9 8.3
Burundi 99.2 0.8 0.0 93.8 6.2 0.0 
 62.9 36.5 0.6 26.6 67.1 6.3 13.4 64.1 22.5
Kenya 97.7 2.3 0.0 94.5 5.5 0.0 69.6 28.7 1.7 35.6 57.5 6.9 26.2 59.5 14.4Ghana 98.7 1.2 88.9
0.1 10.6 0.5 56.7 41.0 2.3 29.1 61.2 9.7 20.5 
 50.2 29.3
Liberia 97.5 2.4 0.0 86.2 
Mali 

13.3 0.5 53 8 41.7 4.4 32.8 55.1 12.1 20.1 52.6 27.398.6 1.4 0.0 88.3 11.8 0.0 55.5 42.1 2.4 32.1 58.7 9.1 19.5 56.3 24.2Ondo State, Nigeria 97.7 2.3 0.0 95.6 
 4.3 0.2 67.2 31.9 0.9 38.5 57.5 4.1 31.6 
 55.5 13.0
Senegal 99.0 0.9 
 0.0 94.6 4.8 0.6 64.9 34.3 0.7 31.1 63.6 
 5.3 18.3 62.9 18.9
Togo 96.9 2.9 0.2 94.4 5.4 0.2 72.0 26.2 1.7 36.9 58.8 4.3 23.2 62.2 14.7Uganda 97.5 2.4 0.0 90.2 9.1, 0.4 49.2 47.2 3.7 25.3 63.2 11.5 14.8 52.9 32.3Zimbabwe 98.0 1.9 0.0 95.8 4.2 0.0 73.8 25.1 1.1 41.1 53.5 5.3 30.3 56.1 13.6 

NORTH AFRICA
 
Egypt 98.2 1.7 0.0 86.9 12.7 0.4 59.3 38.7 2.0 36.6 52.0 11.4 27.0 46.2 26.8
Morocco 98.8 
 1.1 0.1 87.9 11.6 
 0.5 58.0 39.9 2.2 38.7 51.8 9.5 24.7 50.4 24.9
Sudan 98.6 
 1.4 0.0 91.3 8.6 
 0.1 60.9 36.9 2.3 30.8 61.6 7.6 21.9 52.6 25.5
Tunisia 98.5 
 1.5 0.0 84.4 15.3 0.4 56.7 40.0 3.3 37.3 26.5
51.6 11.2 23.1 48.4 


ASIA

Indonesia 99.2 0.8 0.0 93.9 6.0 0.1 72.2 26.3 1.5 60.0 36.7 3.3 44.5 43.4 12.1Sri Lanka 98.9 1.0 0.0 90.6 8.9 0.5 69.0 30.2 0.8 55.4 40.2 4.4 45.0 44.3 10.7Thailand 99.0 1.0 0.0 94.8 5.0 0.1 80.3 19.1 0.6 61.6 35.0 3.4 58.8 35.1 6.1 

LATIN AMERICA/CARIBBEAN

Bolivia 99.7 0.2 0.0 89.5 10.5 0.0 56.0 42.2 1.7 41.1 50.2 8.7 29.0 47.2 23.8Brazil 98.4 1.5 
 0.0 84.4 15.2 0.4 66.3 30.7 3.0 52.8 
 36.5 10.8 42.8 36.6 20.6
Colombia 98.8 1.2 0.0 88.2 11.5 0.3 64.5 34.0 1.5 51.2 40.3 8.5 43.0 39.6 17.4Dominican Republic 97.8 2.1 0.0 80.9 17.9 1.2 60.7 34.4 4.9 46.6 40.4 13.0 32.3 46 2

0.8 0.0 86.6 13.1 0.3 62.1 36.7 1.2 42.9 47.3 9.8 35.2 
21.6Ecuador 99.2 

42.0 22.7Guatemala 99.1 0.8 0.0 91.8 8.1 0.1 54.9 43.6 1.5 32.3 58.1 9.6 20.8 51 8 27.4Mexico 98.2 1.7 0.0 88.1 11.8 0.2 61.3 36.4 2.4 43.6 45.7 10.7 37.1 40.2 22.8Peru 98.8 1.2 0.0 90.9 8.6 0.5 62.7 35.9 1.4 43.6 46.9 9.5 34.6 42.4 23.0Trinidad & Tobago 99.4 0.6 0.0 88.7 11.1 0.3 65.1 33.2 1.8 51.9 40.3 7.8 42.7 36.4 21.0 

Trimean 98.6 1.4 0.0 90.7 9.0 0.3 62.8 35.5 1 8 40.3 50.8 8.6 30.1 49.2 20.9 



2.7 CONCLUSIONS 

Information on all births during the five years preceding the 6 
survey is collected in the health section of the DHS question-
naire In this chapter, the quality of various demographic data 
on these births was evaluated for the purpose of(1) improving 
DHS data collection methods and (2) providing researchers # 
with guidelines for understanding the natire of and variations 
in the data quality and data structure in DHS surveys The 
main findings are 

Rates of response to the various sections of the ques
tionnaire (household, women, and child health) aregen-
erally satisfactory On average, health information was 
collected for an estimated 93 percent of births in DHS 
target populations 

The completeness and accuracy of data on birth dates 
and age of children vary widely and some surveys will 
present problem', for analysis In addition, severai sur-
veys exhibit considerable displacement of births out of 
the age range for collection of health information (Ap-
parcntly, birth dates xxere intcntionally transferred from 
five to six years before the survey ) 

Data on the month of birth are subject to reporting er
rors and interviewers' guesswork and manipulation 
There is considerable displacement of births into the 
year before the interview and within the year before the 
survey An excess of births was found in the months pri-
or to the calendar month of the interview relative to the 
months following the month of the interview The level 
and pattern of these distortions appear to vary from sur-
'ey to survey and thus miit be examined on a country-
by-country basis in analyses of child health indicators 
that u'.c childrcn', ages 

Estimated rates of twinning vary considerably among 
surveys, but follow broadly expected patterns of varia
ton 

Child fostering varies widely, with several sub-Saharan 
surveys showing a substantial percentage ofchildren un
der five living away from their mother Fostering in
creases shaiply with age, especially around the second 
birthday in sub-Saharan Afica 

There is little cvidencc of gross underreporting of 
deaths, but significant departures from expected age at 
death distributions were shown In particular, substan
tial heaping at age 12 months will hinder efforts to 
ascertain age patterns of mortality and mortality deter
minants within the 12- to 23-month age range Re
searchers are advised to avoid using 12 monthsias a cut
off point for the an.:lysis of mortality determinants 
Within the neonatal period, age (in days) at death data 
are fairly reliable, but they should bccarefullycxamined 
on a country-by-country basis for distortions in age pat
terns caused by age misreporting and possible omis
sions 

By analy/ing the relationship between age and index 
number in the birth history (that is, last birth, second
to-last birth, etc ), it was shown that samples of last 
births may seriously underrepresent older clhildren, 
especially children born to women with short birth in
tervals This analysis indicates that only 30 percent of 4
year-olds and 40 percent of 3-year-olds are capturcd in 
a last birth sample The res'mlts tend to validate the cur
rent DHSapproach tocollecting health data,which uses 
all births in a calendar period. 
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In this report, the quality of data on maternity carc services 
rccivcd by women interviewed in the first phase of the 
Demographic and Health Surveys program (DHS-l) is exam-
ined The quality of these data has relevance in a nuiii,rr of 
settings This information is useful to policy makers, program 
managers, and donors in evaluating the levelsand distribution 
of ,crvice coverage in speCif.ill countrics of interest Such data 
arc also needed in invcstigat ions Seeking to identify 
determinants of use of maternity services 

Data from 27 national surveys in 'our main regions, sub-
Saharan Africa (12), North Africa (J), A,.,a (3), and l-atin 
America/Caribbean (9) are re,iewed Routine quality checks 
have been applied to the data from each country to identify 
surcys ,itlh inadequate data quality and to detect questions 
that may haC caused problems in a number of surveys 

In DHS-I, pregnant women were asked about tetanus toxoid 
(TT) im' ni/ation and antenatal carc (ANC) rceCi,,ed during 
the current pregnancy In addition, all omen were askcd 
about maternity Larc rccived during pregnancies completed 
in ihe i,.c years prior to the survcv Specllcally, they wcrC 
asked I) if they had receied TTduring pregnancy, 2) who, if 
amone, wis seen for ANC, and 3) who, if anyone, provided 
dclicrv Lare (DC) Fourtcen surveys,lo included , country-
specfic q' -stion about the piace of delivery 

The Llements of questionnaire design, incluuing the number, 
order, contcnt, and quality of questions asked, have a signil-
ilani in',.cLt on data quality When a broad range of issucs are 
addrcssed in a surx cy, as in the DHS, n any of the details of 
interest in pclflt are Is cannot feasibly be explored Thce 
limitations should be \Nell understood and considered by those 
exploiting the uatl for vtious purposes The qucstions about 
matcrnity care in DHS-I have a numbcr of fundamental 
]inlitations worth roting 

Though women were asked about T received during 
pregnancy, they were not asked the number of doses rceived 
The WHO recommendation for maternal 'F immuni/ation 
includes an initial two doses, at least a month ,lpart, during oi 
before the first prcgnancy Fic doses are regarded is pro-
,iding life-long protctlion Although the DHS-I question 
allows a general assessment offT coxerage by ihe healthcare 
system, it does no' lacilitate cxmtination of individual 
coerage, since \omen are not asked the nunber of doses 
rcCivd, and becau,,e there is no history of iiniunl/ations 
recei cd prior to the fie years before the survey or of doses 
receivcd outside of prcgniancy 

In asking about ,.ninnatal and deliery care, the core DHS 
question fo,.uses only on the "most qulified" )ro\'idcr who was 
seen for care Responses to these questions may be nims
leading, particularly for who provided delive ) care, since a 
woman may delay secking a trained provider until after devel

oping extremely severe complications which other providers 
have been unable to manage In such cases, the woman's con
dition may be beyond treatment when she reaches the 
"qualified protidcr " Both this LIck of information on the 
process preceding carc and on the actual content of care re
ceived circumscribc the role of these data in studying the 
spcinfit impact of maternity care, per se 

Utnimation of health care is determined by a variety of both 
'iser- and servicC-relatcd Iactor,, Service availability data were 
collected at the cluster lesel in more than one third of the 
countiliCs surevcd in DHS-I That is, the same data on ser
xviccs available are applied to all women in the cluster, such 
that individual variaton belween ,omen is not represented 
'Ihis report does not inclu'Jca asscssmcnt of these data How
ever, the lack of individual-levcl information on available ser-
VilCs limits the utilitv of DHS data in examining respondent's 
scrvilce-related lfcrcnces in utili/atlon of care 

This report focuses on the distribution of missing values 
(MVs), "don't know" (DK), and "other" response, for the 
maternity care da kscLribed above Internal consistcncy of 
responscs is also analy/ed The DIIS data are compared to 
external sources of data on maternity care coverage wherever 
such data aic available 

Methods of assessing the quality of this type of data retro
spectlmCly arc relatively limited In contrast to studies of fer
tility and mortality, "expected" biological and demographic 
patterns do not exist Rather, in this case, true frequencies of 
care rcceivcd are largely dependent on socioeconomic, behav
ioral, and cultur, I differences occurring within the contcxt of 
servicCs available None of these factors are universally valid, 
ind ccn w\ithin sp CIIc settings there may be little knowledge 

of cdctlv hov these iactors interact to influence health care 
use These cOnstraits persist evcn in survcys where the cur
rent analysis fails to idenily specific problems ofdata quality, 
and this should be recogni/ed at Ihc outset 

In this report, resulis on data quality for care received during 
the current prcgnancyare )resented first, followed by the find
ings reiating to care loi births in the live years prior to survey, 
and then by presentation of resuts on interna and external 
consistenc checkS Conclusions ar, summari/.J in the last 
sctio 

Though a stand.,-L format was Iolowed for data collection in 
mosi survcs, there are several cxceptions Table 3 1 presents 
a summary of the information collected in each survey, by 
country, and indicles cases where questions or coding of re-
SPonScN departed from the andard format 
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Table 3.1 	 Summary of information on tetanus toxoid (TT) immunization and antenatat care (ANC) received during
 
current pregnancy, and for TT, ANC, and delivery care (DC) received for Live births in the five years
 
prior to survey, Demographic and Health Surveys, 1986-1990
 

Current Pregnancy ALl Live Births in Past Five Years
 

Date of Duratior ANC 	 ANC DC Place of
 
I
Country Fieldwork in Months TT Provider TT ProviderI Provider2 Delivery
 

SUB-SAHARAN AFRICA
 
Botswana Aug-Dec 1988 yes yes yes yes yes yes Last birth
 

3
Burundi Apr-Jun 1987 )'Ps yr, yes yas yes yes no
 
Ghana Feb-May 1988 yes yes yes yes yes yes no
 
Kenya Dec-May 1988/89 yes yes yes yes yes yes yes
 
Liberia Feb-Jut 1986 yes yes no Last birth last birth last birth last blrzh
 

4 5
Mali Mar-Pug 1987 yes yes yes yes yes yes no
 
Ondo State, Nigeria Sep-Jan 1986/87 yes yes yes yes yes4 yes5 no
 
Senegal Apr-Jut 1986 yes yes yes yes yes yes no
 
Sudan Nov-May 1989/90 yes yes yes yes yes6 yes5 no
 
Togo Jun-Nov 1988 yes yes yes yes yes yes no
 
Uganda Sep-Feb 1988/89 yes yes yes yes yes yes no
 
Zimbabwe Sep-Jan 1988/89 yes yes yes yes yes yes yes
 

NORTH AFRICA
 
Egypt Oct-Jan 1988/89 yes yes yes yes yes yes7 yes


4 	 7
Morocco May-Jut 1987 ye3 no yes no yes yes yes

4 	 7
Tunisia Jun-Oct 1988 yes no yes yes yes yes yes
 

ASIA
 
Indonesia Sep-Dec 1987 yes no no no no yes yes

Sri Lanka Jan-Mar 1987 yes yes yes yes yes 8 yes yes

Thailand Mar-Jun 1987 yes yes yes yes yes yes yes
 

LATIN AMERICA/CARIBBEAN
 
Bolivia Mar-Jun 1989 yes yes yes9 yes yes yes yes
 
Brazil Ma -Aug 1986 yes yes yes yes yes yes yes

Colombia Oct-Dec 1986 yes yes yes yes yes yes no
 
Domican Rep Sep-Dec 1986 yes yes yes yes yes yes no
 
Ecuador Jan-Mar 1987 yes yes yes yes yes yes last birth
 
Guatemala Oct-Dec 1987 yes yes yes yes yes yes no
 
Mexico Feb-May 1987 yes no no no yes yes no
 
Peru Sep-Dec 1986 yes no yes yes yes yes no
 
Trinidad & Tobago May-Aug 1987 yes yes yes yes yes yes yee
 

1The coding for ANC provider included- doctor, nurse, midwife, traditional birth attendant (TBA), and other, unless
 
otherwise specified
2
The coding for DC provider included- doctor, nurse, midwife, TBA, relative, and other, unless otherwise specified.
3
Women were asked the place where APC was received, instead of the provider

4Women were asked who provided ANC during the first visit. Response categories included both persons and places.
5
Response categories omitted "relative" category, and included both persons and places.
6
Response categories included both persons and places

7Response categories omitted "relative" category

8Two separate questions were asked to determine whether a midwife or a doct, prov.(ed ANC.
 
9Women were asked where ANC was received, but response categories included boLb persons and places.

10Women were asked where ANC was received for last birth and births prior to Lpst birth
11	 in separate questions.

Women were 	asked where DC was received for 
Last birth 	and births prior to last birth in separate questions.
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3.1 DATA ON CURRENT PREGNANCY 


In DHS-I, women were asked ifthey were currently pregnant, 
and if so, for how many months In assessing the data, an 
attempt has been made to determine whether all current preg-
nancLies were actually reported, and whether reporting of the 
duration for current pregnancies was reasonably accurate The 
expected number of pregnancies at the time of the survey can 
be estimated from the number of birlhs in the two years prior 
to the survey if it is assumed that all prcgnanucs result in live 
births (ie,there is no fetal wastage) and that there is no signif-
icant change in fertility By sclecting the number of live births 
occurring during the twenty-four months prior to the survey,
the expected number of pregnancies is less affected by heaping 
in reporting in the twelfth month (Goldman and Wcstoff, 
1980) 

One might expect undcrreportig of first trimester preg-
nanclies due to lack of awareness or unwill"ngness to report
earlypregnancics Such underreportingofcurrent pregnancies 
can, to some extent, be examined by studying the distribution 
ofwomen reporting current pregnaacy by month of pregnancy
By assuming no seasonality of births, the number of women 
expected to be in the first, second, and third trimesters of 

pregnancy can be estimated by taking one-eighth of the births
 
oLCurring in theocrigIndonesia24 months prior to the survey Table 3 2 

presents, for each of the DHS-I surveys, th2 ratio of the 

number of reported pregnancies overall and in each trimester 
to the expected number of pregnancies 

The average ratio for reported to expected pregnancies was 

074 The range of ratios for cIch trimester was 030-069 

(first), 069-1 09 (scond), 067-1 02 (third), and 059 089 

(overall) The -ountries having ratio%under 080 throughout 

pregnancy were Botswana, Ecuador, Indonesia, Kenya, Mor-
occo, Sri Lanka, and Tunisia The fact that ratios were 
consistently lower in the first trimester confirms the expected 
underreporting in early pregnancy This finding is consistent 
with conclusions reacl'd by Airey and Campbell (1988) in,, 
critical assessment of ,he health data from six African DHS 

surveys
 

Sixty-seven percent of the surveys had higher ratios in the 
second trimester than in the first or third There are several 
explanations for tnis finding Examination of monthly r,
quencLies (not, hown) reveals lower numbers of pregnar cies ., 
the ninth month than in the seventh and eighth, presumably 
b,cause most women deliver within the ninth mo~th In 
addition, inaccurate recall of the last menstrual period by the 
respondent may have resulted in underestiimation ofpregnancy 
duration Seasona variations in births, combined with the 
timing of the survey, might have been significant in extren-
cases such as Liberia, Ondo State (Nigeria), and Senegal, 
though it seems unlikely tha. seasonal cfecs would be large 
enough to adequately explain these cas 

Table 3.2 	Reporting of duration of current pregnancy:
 
Ratio of reported/expected pregnancies by
 
trimester, Demographic and Health Surveys,
 
1986-1990
 

Ratio of Reported/Expected
 
Pregnancies
 

Trimester 	 Nuber 
Total Currently
 

1st 2nd 3rd Pregnancy Pregnant
 
SUB- SAHARAN AFRICA 
Botswana 0 30 0.69 0.79 0.59 309
 
Burundi 0.44 0.99 0 77 0.73 433
 
Ghana 0.48 0.77 
 0 86 0.70 446
 
Kenya 0 36
Liberia 	 0.74 0 68 0 59 638
0.60 
 1 08 
 0 96 	 0.88 
 705
MatL 0.47 0.86 0.88 0.74 417
 
Ondo State,NigeriaO.55 1.08 0.81 0 82 406
 

Senegal 0.62 1 09 0.72 
 0 81 530
 
Sudan 0.61 1.02 1 02 0.89 871
Togo 
 0.61 0.85 
 0.80 	 0.75 
 363

Uganda 0.61 0.88 0.76 
 0 75 613
 
Zimbabwe 0.61 0 92 0 78
0 82 	 375
 

NORTHEgypt AFRICA 0.48 0 87 0.87 0.78 992
 
Morocco 0.64 0 78
0.76 0.76 690
 
Tunisia 0 50 0.78 0 77 0 66 430
 

ASIA 0.54 0 76 0.76 0.67 752
 
Sri Lanka 0.49 0.75 0.75 0.65 
 378
 
Thai land 0.53 0.91 0.91 0 70 384
 

LATIN AMER ICA/CAR IBBEAN 
Bolivia 0.48 0.82 0.80 
 0.70 630
 
Brazi l 0.69 0.90 0.80 0 80 
 388
 
Colombia 0 60 0.87 0.81 
 0.76 305
 
Dominican Rep. 0 64 0.96 0 82 0.80 550
 
Ecuador 0 50 0.78 0.67 0.65 316
Guatemala 
 0 37 1 00 0.86 0.75 523
 
Mexico 0.44 0.86
0.95 0.75 629
 
Peru 0.59 0.89 0.75 0 74 323
 
Trinidad & Tobago 0 46 0 95 0 68 0 70 
 194
 
Notei The nuber of expected pregnancies per trimester was
 
estimated to be one-eighth of the births occurring inthe 24
 
months prior to the survey.
 

The percent distribution of missing v" Ics for TF injections 
and ANCreceived incurrent pregn-. .ILcs byreportedduration 
ofpregnancyispresented inTanle33 Ifthe data on duration 
ofpregnancy and TI are correct, and assuming that TT immu
ni/ation may occur :at any time during pregnancy, the pro
portion of preglant women immuni/cd with TT should in
crease wth pregnancy duration Indeed, the trend is towards 
an increasing pcrcentage of women reporting having received 
T in the later stage of pregnancy (> 7 months) than in the 
first five months of gestation 
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TabLe 3.3 Percent distribution of responses for tetanus toxoid (TT) injections and
 
antenatat care (ANC) received in current pregnancy by month of pregnancy,
 
Demographic and Heatti Surveys, 1986-1990
 

Tetanus Toxoid Antenatat Care
 

Other Number of
 
Did Re- Don't Pregnant
 

Receive Missing No One sponses Know Missing Women
 

SUB-SAHARAN AFRICA
 
Botswana
 
Preg < 5 months 13.0 0 6 86 0 1 6 0.0 0.6 92
 
Preg 5-7 months 45.3 0.0 47.2 0.5 0.0 1.1 128
 
Preg > 7 months 74 8 1 3 37.8 0.0 0.0 0 7 90
 

Burundi
 
Preg < 5 months 1 0 U.0 96.4 0.0 0 0 0.0 146
 
Preg 5-7 months 37.4 1 1 58 3 0.0 0.0 0.0 204
 
Preg > 7 months 72 3 0.0 19 4 0.0 0 0 0.0 83
 

Ghana
 
Preg < 5 months 6.3 1.3 70 0 0.0 0.0 0.0 160
 
Preg 5-7 months 45.2 0.6 32.2 2 3 0.0 0 6 177
 
Preg > 7 months 65 1 0 0 14 7 0 0 0.0 0.0 109
 

Kenya
 
Preg < 5 months 12.1 0 5 89 5 1.8 0.0 0 8 210
 
Preg 5-7 months 50.1 1 1 50 0 0 0 0.0 1.1 284
 
Preg > 7 months 89 1 0 4 28.0 0.4 0.0 0.4 144
 

Liberia
 
Preg < 5 months 26.8 0 0 - - - - 267
 
Preg 5-7 months 56.8 0.0 280
 
Preg > 7 months 69.4 0.5 162
 

Mal
 
Preg < 5 months 7.7 0.4 91.0 0 0 1.0 0.0 139
 
Preg 5-7 months 19.9 1.3 79.9 0.0 1.8 0.0 176
 
Preg > 7 months 22 3 0 8 76.9 0 0 3.2 0.0 102
 

Ondo State 
Preg < 5 months 4.1 0.0 86.3 0.7 0 0 0.0 146 
Preg 5-7 months 49.0 0.0 38.3 0 5 0.0 0 0 196 
Prug > 7 months 65.7 0.0 17.9 4 5 0.0 0.0 67 

SenegaL
 
Preg < 5 months 4 8 0.0 78 5 0.5 0.0 0.0 209
 
Preg 5-7 months 24.8 0 0 45 0 0 4 0.0 0.0 238
 
Preg > 7 months 40 0 0.0 35 3 0.0 0 0 1.2 85
 

Togo
 
Preg < 5 months 5.8 0.0 91 3 1 4 0 0 0.0 138
 
Preg 5-7 months 39 0 0.7 43.4 7 4 0.0 0.0 136
 
Preg > 7months 56.2 1 1 25 8 9 0 0.0 0 0 89
 

Uganda
 
Preg < 5 months 4.6 0 0 87.1 0 0 0.0 0.0 258
 
Preg 5-7 months 25.0 0.0 51 6 1 0 0.0 0.0 231
 
Preg > 7 months 53 9 0 0 10.3 0.0 0 0 0.0 124
 

Zimbabwe 
Preg < 5 months 6 9 0 0 77.8 2.8 0.0 0.0 144 
Preg 5-7 months 38.6 0.0 37 3 0.0 0.0 0.0 158 
P'eg > 7 months 77 5 0.0 11 2 0.0 0 0 0 0 80 

NORTH AFRICA 
Egypt 
Preg < 5 months 16.4 0.4 57.6 0.0 0.0 0.0 330 
Preg 5-7 months 43.0 0.6 51.3 0.0 0.0 0.0 398 
Preg > 7 months 45.3 0.0 45.0 0.0 0.0 0 0 265 
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Table 3.3-continued
 

Tetanus Toxoid 
 Antenatal Care
 

Did 
Receive Missing No One 

Other 
Re-

sponses 
Don't 
Know Missing 

Number of 
Pregnant 
Women 

Moroccn 
Preg < 5 months 
Preg 5-7 months 
Preg > 7 months - -

89.6 
81 9 
71.4 

0 0 
0.0 
0 6 

0 0 
0.0 
0 0 

0 0 
0 0 
0.0 

278 
237 
175 

Sudan 
Preg < 5 months 
Preg 5-7 months 
Preg > 7 months 

16.1 
40 5 
56.9 

0 3 
0.9 
0.4 

62.6 
40 2 
24.4 

0 0 
0 0 
0 0 

0 0 
0 0 
0 0 

0 3 
0 3 
0.4 

310 
336 
225 

Tunisia 
Preg < 5 months 
Preg 5-7 months 
Preg > 7 months 

-

-

- 0.0 
0 0 
0.0 

0 6 
0 0 
0 0 

0.0 
0 0 
0.0 

0 0 
0.0 
0.0 

170 
156 
104 

ASIA 
Sri Lanka 
Preg < 5 months 
Preg 5-7 months 
Preg > 7 months 

6.6 
65.8 
79.9 

0.3 
0 0 
1 2 

75.8 
11.0 
0.0 

0 0 
0 0 
0.0 

0 0 
0.0 
0.0 

0 3 
0 0 
1.4 

137 
160 
83 

ThaiLand 
Preg < 5 months 
Preg 5-7 months 
Preg > 7 months 

21.3 
54 4 
71.4 

0 6 
3.9 
0 0 

56.2 
26 3 
17.6 

0.0 
0.2 
0 0 

0.0 
0 0 
0.0 

0.0 
2.1 
0 0 

145 
157 
82 

LATIN AMERICA/CARIBBEAN 
BoLivia 
Preg < 5 months 
Preg 5-7 months 
Preg > 7 months 

14.8 
21 2 
27.1 

0 0 
0 0 
0.0 

65.7 
65.2 
54 2 

0.0 
0.7 
0.0 

0 0 
0.0 
0 0 

0.0 
0.0 
0 0 

219 
278 
133 

Brazit 
Preg < 5 months 
Preg 5-7 months 
Preg > 7 months 

5.9 
21.2 
31 8 

0.0 
0.0 
0.0 

52 2 
29.0 
28 9 

0.6 
2.1 
0 0 

0.0 
0.0 
0 0 

0 0 
0 0 
0 0 

155 
148 
86 

Cotombia 
Preg < 5 months 
Preg 5-1 months 
Preg > 7 months 

5.9 
24 5 
35.2 

1.3 
0.0 
0 0 

50 2 
23 6 
13.7 

0.0 
0 0 
0 0 

0.0 
0 0 
0.0 

0.1 
0 0 
0 0 

127 
112 
66 

Dominican Republic 
Preg < 5 months 
Preg 5-7 months 
Preg > 7 months 

8 4 
38 3 
70.8 

0 0 
0.0 
0.0 

53 1 
10.9 
2 7 

0.6 
0 0 
1 8 

0.0 
0 0 
0 0 

0 0 
0.0 
0 0 

204 
213 
113 

Ecuador 
Preg < 5 months 
Preg 5-7 months 
Preg > 7 months 

7.6 
23.2 
33.8 

0.0 
0.0 
0.0 

38 7 
39.1 
30.8 

0 8 
0.7 
1.5 

0.0 
0.0 
0 0 

0 0 
0 0 
0.0 

119 
138 
65 

GuatemaLa 
Preg - 5 months 
Preg 5-7 months 
Preg > 7 months 

0.6 
14.5 
26.1 

0.0 
0.0 
0.0 

61.8 
41.7 
21.8 

0 0 
U 8 
0.0 

0 0 
0 0 
0.0 

0.0 
0 0 
0 0 

165 
242 
119 

Peru 
Preg < 5 months 
Preg 5-7 months 
Preg > 7 months 

-

-

-

-

53.7 
46 2 
35.7 

4.1 
1 5 
4 3 

0 0 
0 0 
0 0 

0.8 
0.0 
0 0 

123 
130 
70 

Trinidad & Tobago
Preg < 5 months 
Preg 5-7 months 
Ireg > 7 months 

6.6 
15.3 
14.3 

0.0 
0.0 
0 0 

30.3 
5.9 
0.0 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

2 6 
1.2 
0 0 

76 
85 
35 
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A high frequency of missing data may indicate poor interview-
ing, recording, or data entry techniques, raising questions 
about data quality All surveys had less than two percent 
missing values for iT during current pregnancy, in 45 percent 
of the surveys the data for this question were complete 

If the data on ANC coverage are correct, the proportion of 
pregnant women reporting havingseen"no one" for a check on 
their pregnancy should decrease with pregnancy duration In-
deed, there is a trend ot decrcasing "no one" responses for 
women reporting on ANC in early pregnancy (< 5 months) 
compared to mid (5-7 months) or late prcgnancy (> 7 
months) 

A high frequencyof"other" responses (i ,notadoctor, nurse, 
midwile, nor traditional birth attendant) for the question of 
who provided ANC in the current pregnancy may indicate a 
failure to capture all of the common responses given Both11Percent 


"other"and "don't know" responses could indicate recall prob-
lems (However, it seems unlikely that women would experi-
ence difficulty recalling the relatively recent care received dur-
ing their current pregnancy) Inall countries other than Togo 
(9 0',), less than five percent of the women reported "other" 
for the question of who provided ANC A "don't know" re-
pon~c for ANCwas found only in Mali No survey- had more 

than three percent missingvalues for this question, and 58 per-
cent of the surveys had no missing data 

3.2 	 COMPARISON OF DATA ON CURRENT 
PREGNANCY AND PREVIOUS BIRTHS 

Questions were asked about who provided ANC and whether 
or not TT was received dui ing pregnancy for births occurring 
during the live years prior to survey Gross underreporting of 
these events in previous pregnancies might be detected by 
comparing these data with service use reported by women cur-
rently in the last trimester of pregnancy In the latter sample, 
serviLce use isapproaching what it will be at the time of preg-
nancy termination, and recall is less problematic than for 
events occurring further in the past Increasing trends in use, 
which might be expected where services have been newly intro-
duced, maybe detected byexamining trends in percentages re-
ceiving T7 one, two, three, four, and five years prior to the 
survey 

Tables 3 4 and 3 5 present the data for TT and ANC, respec-
tively In most cases, the coverage is the .ame o, higher for 
previous births than for current pregnancies The exceptions 
for TV are Egypt, Guatemala, and Senegal where the percent-
ages of women reporting TVin -urrent pregnancy are at least 
four points higher than reported for prc,ioiis births, specif-
ically 29, 4, and 9 percent, respectively In Egypt, a 7T 
campaign, sponsored by the Ministry of Health, took place 
during the EDHS fieldwork (Sayed et al 1989),which explains 
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the sudden increase in coverage in current pregnancies there 
Increases in T coverage may have occurred over time in 
Guatemala, no increasing trend is noted for the four years 
preceding the one year prior to survey in Senegal 

The exceptions in (omparisons of ANC are Colombia, Guate
mala, Sudan, and Tunisia, where coverage is higher for cur
rent pregnancies, with diffeiencs of 11,8,4, and 5 percent, re
spectively Here again, there does not appear to be a trend of 
increasing use over the five years prior to survey 

Tabte 3 4 	Percent of women currently more than seven months
 
pregnant who have received tetanus toxoid (TT),
 
and percent of births where women were immunized
 
during pregnancy 0-11, 12-23, 24-35, 36-47, and 
48-59 months prior to survey, Demographic and 
Health surveys, 1986-1989 

Percent Receiving TT during
 

Receiving Pregnancy for Births Five Years 
TT inCurrent Prior to Survey (inmonths)
 

Pregnancy 
Country (>7 mos) 0-11 12-23 24-35 36-47 48-59 

SUB-SAHARAN AFRICA
 
Botswana 75 86 85 84 84 82
Burundi 72 68 66 59 51 51 
Ghana 65 73 70 70 69 66
 

Kenya 89 89 90 89 89 87 
Liberia 69 71 72 68 69 79 
Mali 22 18 20 17 19 18 
Ondo State, Nigeria 66 70 71 72 72 72 
Senegat 40 31 33 32 28 31 

Togo 	 56 72 74 69 69 67 
Uganda 54 68 64 51 49 44
 
Zimbabwe 78 80 82 80 77 76 

NORTH AFRICA
 

Egypt 45 16 14 10 9 9 
Sudan 57 58 56 46 36 30 
ASIA 
Sri Lankd 80 82 86 86 87 90 
Thaitand 71 70 69 67 64 58 

LATIN AMERICA/CARIBBEAN 
Bol ivia 27 31 21 18 16 14 
Brazit 32 38 40 44 38 42 
Cotombia 35 48 46 36 37 27 
Domican Rep. 71 85 88 87 86 90 
Ecuador 34 39 43 t9 36 34 
Guatemata 26 22 14 14 10 9 
Trinidad & Tobago 14 28 31 31 31 33 

33 	 DATA ON PREGNANCIES COMPLETED IN 
THE FIVE YEARS PRIOR 1o SURVEY 

The data on service coverage for pregnancies ending in live 
births in the five years prior to the survey include information 
on who provided DC, who piovidcd ANC, and whether a IT 
injection was received during prcgnancy The quality of these 
data may also be examined by studying the distribution of 
missing values, "don't know," and "other" responses Since 



questions were asked about ali live births in the previous five Table 3 6 presents the percent distribution of "don't know", 
years, the sample includes information about children dying "other,"and missing rc,,ponses for TT, ANC, and DC for both 
since birth, as well as those surviving at the time of the survey dead and surviving children In most cases, the percentages of 
Information about dead children might be less completc for a these responses are much higher for childrcn that have died 
number of reasons 

For 1I, the Trinidad and Tobago surey had the highest
Both the respondent and the interviewcr may feel uncemfort- frequencyof"don't know" responses (7 0 percent) Fhc highcst
able discussing events related to a child that has died In some frequency of missing values for TV are for dead children in 
culturcs, this may be a taboo subject, the discussion of which survcys in Ecuador (10 91 t), Mah (9 7,; ), Sri Lanka (11 6 ), 
could be perceived as causing further adverse consequences, Thailand(12 I1 ),Trimdad andTobago (11, 61; ),logo (1f0(;), 
such as the evil eye affecting surviving children In addition, a and Zimbabwe (17 01; ) "Doti't know" ad missing responses 
woman may have greater difficulty remembering the details of occur most frequently for dead children, indicating that 
eventssurroundingapregnancyandbirthwherethechild isno intcrviewcrs are more likely to overlook or be reluctant in 
longer living particularly if the death occurred soon after asking for information about events relating to births in these 
birth It is also conceivable that the interviewer may not un- cases The e\traordinarily strong relation between "don't 
derstand the significance of information about deceased chil- know" responses for T, ANC, and DC, \%hich are trequentl', 
dren, and not expend enough effort in obtaining responses idcnhcal, points to a reluctance on the part of the intcrvicvser 
about thce births to ask about dead childrcn It is ver' unlikelv that true "not 

knowing" would ,ar' so little across tOpiL, 
Table 3 5 	Percent of women currently more than seven months 

pregnant who have received antenatat care (ANC), For ANC providcr, there are e y few "othcr" responses, the 
and percent of births where women received ANC 
during pregnancy 0-11, 12-23, 24-35, 36-47, and highest lrclucncy being 37 percent for Ondo State, Nigeria 
48-59 months prior to survey, Demographic and The highest frequeny' of nissing responses for ANC are,
Health Surveys, 1986-1990 aga-n, for dead children in surves in Ecuador (1(1 9; ), Mah 

Percent Receiving ANC during (9 7 , ), Sri c,anka (1I6ff ), Thailand ( 12 11; ), Trinidad and 
' Percent Pregnancy for Births Tob igo (13f ), Togo (11; ), and Zimbabve (17 01; ) This 

Receiving Five Years prior to distribution of missing values seen for ANC, both bv dead '5 
ANC incurrent Survey (inmonths) surviving childrcn and by ,,urve, is \cry simnlar to that (orTT 

Pregnancy 
Country (7 months) 0-11 12-23 24-35 36-47 48-59 For DC provider, fisureys, Mal, Morocco, Senegal, Togo, 

SUB-SAHARAN AFRICA and Tunisia have ,erv high frequencies of an "other"response
Botswana 62 9, 91 94 93 91 This finding is most likely due to the (onssionof the provider
Burundi 81 82 82 82 77 76 cegorv for "relatixe" inthese sursevs Fhe ditiibution of 
Ghana 81 84 83 82 82 80 
Kenya 70 76 79 77 79 76 missing alues is again highest for dcad childre in Fcuador 
Mali 14 30 34 31 33 28 (10 9 ),Mali (10W;),Sri Lanka (116;), lhailand (12 11; ,
Ondo State, Nigeria 73 79 78 80 82 82 Togo (10(,,), Trinidad and Tobago (13 6(V), and Zimnbah\c 
Senegal 48 64 64 64 58 62 
Togo 65 80 83 81 80 79 (170 ) 
Uganda 89 88 89 86 86 85 
Zimbabwe 87 90 93 91 91 91 In assessing the quality of these data, the influnce of1lo 

factors should be examined, nimcly, the tnie since the event 
NORTH AFRICA took plate and the number of cvcni,oL.urrig during tie re-

Egypt 55 
 57 58 54 50 47 
Morocco 28 25 23 21 call period Comparison of frcquk nci'.'s28 27 frotm two time periods,
Sudan 75 71 73 71 70 68 0-23 and 24-59 months prior to survey, may detect differencs 
Tunisia 66 61 61 57 56 53 in recall affected by time lapse Table 3 7 prcsnts the frc-

ASIA quency of "don't know" and missing responses for these io 
Sri Lanka 99 98 97 97 95 97 time periods forli' If cscnts occurring further in th2, past are 
Thai land 81 81 80 80 71 74 more diffiult to recall, there might he a higher frquencv of 

LATIN AMERICA/CARIBBEAN 	 "don't know" response, for the 2-1- to 59-montih period Al-
Bo ivia 46 48 46 45 44 41 though greater differences might be identified bv examining a 
Colombia 86 75 77 71 72 68 more recent comparison period than the entire 0-23 months, 
Domican Rep. 96 96 95 93 95 95 diminishing sample st/es rn.k" this ls feasible 
Ecuador 65 71 73 68 65 67 
Guatemala 44 36 34 36 33 32 
Peru 57 56 56 56 52 55 ForTT, the frequency of"don't know" rcspons remained low 
Trinidad & Tobago 97 99 99 97 97 96 forall surveys There was not much of a difference in the per
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Table 3.6 	Percent distribution of missing or don't know (DK) responses for tetanus
 
toxoid injections, antenataL and delivery care received during pregnancy
 
for births in the past five years, for dead, living, and all children,
 
Demographic and Health Surveys, 1986-1990
 

Tetanus Toxoid AntenataL Care DeLivery Care
 
Number
 

Percent Percpnt Percent Percent Percent Percent of
 
DK Missing Other Missing Other Missing Births
 

SUB-SAHARAN AFRICA
 

Botswana.Dead 1.0 5 8 0 4 5 8 0 0 5 8 146
 
Botswana Living 0.5 
 0 3 0 7 0 2 2 3 0 3 3069
 
Botswana Total 0.5 0 6 0 7 0 5 
 2.2 0 5 3215
 

Burundi Dead 0.6 6 2 0 0 6 0 0.3 6.3 385
 
Burundi.Living 0.7 0 2 0 0 0.3 0 6 0.3 3502
 
Burundi-Total 0.7 0.8 0 0 0 8 0.5 
 0.8 	 3887
 

Ghana Dead 0.2 6.3 0 9 6.1 1 6 6.1 44r
 
Ghana:Living 0.1 0.7 0 5 0 7 1 5 0.7 3690
 
Ghana.Total 0.1 1 3 0 5 1 3 1 5 1.2 4136
 

Kenya'Dead 0.1 7 0 0 2 6 9 2 0 7 0 538
 
Kenya Living 0.2 0 3 0 5 0 4 1 7 0.3 6589
 
Kenya Total 0 2 0 8 0 5 0 8 1 8 0 8 7127
 

Liberia-Dead 0.1 1.8 0.8 1 4 1 8 1 4 335
 
Liberia Living 0.0 0 2 0.1 0 2 0 8 0.2 2829
 
Liberia Total 0.1 0 4 0.2 0 3 0 9 0.3 3164
 

Mali Dead 1.2 9 7 0 0 9 7 24.5 10 6 537
 
Mali Living 0.6 1.8 0 5 1 7 20 8 2 3 2905
 
Mali.TotaL 0.7 3 0 0 4 3.0 21.4 3 6 3442
 

Ondo State, Nigerio-Dead 0 0 0 4 2.7 0 0 3 4 0.0 264
 
Ondo State, Nigeria:Living 0.2 0 0 3 7 0 3 6.3 0.0 3018
 
Ondo State, Nigeria Total 0.2 0 1 3.6 0.2 6.1 0 0 3282
 

Senegal Dead 3 3 1 9 0 9 1 6 33.0 1 6 579
 
Senegal Living 1.0 0 2 0 5 0.3 25.3 0.2 3708
 
Senegal Total 1.3 0 5 0 5 0 4 26 3 0 4 4287
 

Togo Dead 0.0 10 0 0 9 10 0 23 6 10 0 331
 
Togo-Living 0 1 0.6 1 0 0 6 20 9 0 6 2803
 
Togo Total 0.1 1 6 1 0 1 6 21 2 I 6 3134
 

Uganda Dead 0.0 2.2 0 1 2.2 1.6 2.3 676
 
Uganda Living 0.1 0.0 0 5 0.0 1.8 0.1 4373
 
Uganda Total 	 0.1 0.3 0 5 0.3 1.8 0.4 5049
 

Zimbabwe-Dead 1 0 17 0 0 0 17 0 2 1 17.0 194 
Zimbabwe-Living 1.5 0 2 0.7 0 2 0 9 0.2 3164 
Zimbabwe ToiaL 1.5 1 2 0.6 1 2 0 9 1.2 3358 

NORTH AFRICA
 

Egypt Dead 1.4 2.2 0.2 2.4 0.7 2.1 720
 
Egypt Living 1.2 0 3 0.1 0.5 0.7 0.2 8007
 
Egypt Total 1.2 0.5 0 2 0 7 0 7 0 4 8727
 

Morocco:Dead - - 0.0 0.4 18 4 6 4 500
 

Morocco-Living 0 0 0.1 15.1 0 4 5602
 
Morocco-TotaL - 0.0 0.1 15.4 0 9 6102
 

Sudan-Dead 0.5 2 7 0.0 2.7 1 2 2 9 582
 
Sudan Living 0.2 0.1 0.0 0 1 0 9 0.3 6062
 
Sudan-Total 0.2 0.4 0 0 0 4 0.9 0 5 6644
 

Tunisia-Dead 0 4 1 8 0 0 1 8 13.7 1.8 227
 
Tunisia Living 0.7 0 0 0.0 0 0 12.9 0.0 4250
 
Tunisia.TotaL 0.7 0 1 0.0 0 1 12 9 0.1 4477
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Table 3.6-Continued 

Tetanus Toxoid Antenatal Care Delivery Care 
Number 

Percent Percent Percent Percent Percent Percent of 
DK Missing Other Missing Other Missing Births 

ASIA 

Indonesia.Dead 0.1 7.4 650 
Indonesia Living 0.2 0.1 7593 
Indor'csia Total 0 3 0 6 8243 

Sri Lanka Dead 0.0 11.6 0.0 11 6 0 0 11 6 104 
Sri 
Sri 

Lanka Living 
Lanka Total 

0.6 
0.6 

0.3 
0.6 

0 0 
0.0 

0.3 
0 6 

1.5 
1.5 

0.3 
0 6 

3877 
3981 

Thailand Dead 0.7 12 1 0 0 12.1 0.0 12.1 132 
Thailand Living 1.5 0.3 0 1 0.3 0 6 0.3 3520 
Thailand Total 1 4 0 7 0 1 0.7 0.6 0.7 3652 

LATIN AMERICA/CARIBBEAN 

Bolivia Dead 
Bol via Living 

0.9 
1.0 

3.8 
0.2 

0.4 
0 5 

2 4 
0.2 

1 5 
1 2 

2 4 
0.2 

571 
5209 

Bolivia Total 1.0 0 5 0 5 0 4 1.2 0 4 5780 

Brazil Dead 3 7 0 3 1.7 0 0 2 3 0 3 257 
Brazil Living 2.2 0.0 0 6 0.0 2 2 0 0 3224 
Brazil Total 2 3 0 1 0 7 0 0 2.2 0 1 3481 

Colombia Dead 0 0 5 7 0.0 5.7 1 0 5 7 87 
Colombia Living 1 0 0.3 0 3 0 3 1 2 0 3 2616 
Colombia Total 0 9 0 5 0.3 0 5 1 2 0 5 2703 

Domlinican Republic Dead 1 8 0 0 0 9 0.0 1 1 C 0 337 
Dominican Republic-Living 0 8 0.0 0 1 0.0 0 7 0.0 4105 
Dominican Republic Total 0 9 0 0 0 1 0.0 0.8 0 0 4442 

Ecuador Dead 
Ecuador:Living 

4 5 
1 2 

10.9 
0 4 

0 5 
0.7 

10.9 
0 4 

4.0 
3 2 

10 9 
0.4 

202 
2849 

Ecuador Total 1.4 1 1 0 7 1 1 3 2 1.1 3051 

Guatemala Dead 1.0 1 3 0 8 0 0 1 8 0 0 397 
Guatemala Living 
Guatemala Total 

1 6 
1 5 

0 0 
0 1 

0 4 
0.5 

0 0 
0 0 

1 0 
1 1 

0 0 
0 0 

4230 
4627 

Mexico-Dead - 0.0 4.3 0 0 3 5 295 
Mexico Living 0.3 0 1 0 6 0.1 5316 
Mexico Total - - 0 3 0 3 0.5 0 3 5611 

Peru Dead 0.7 9.8 1 4 9.8 1.4 9.8 295 
Peru Living 
Peru Total 

0 9 
0 9 

0 0 
0 9 

1 2 
1.2 

0 0 
1 0 

3 3 
3 1 

0 0 
0 9 

2836 
3131 

Trinidad & Tobago Dead 6 8 13 6 0.0 13 6 0 0 13 6 59 
Trinidad & Tobago Living 7 0 0.5 0 0 0 6 0.3 0.6 1887 
Trinidad & Tobago.Total 7 0 0 9 0 0 1 0 0 3 1 0 1946 
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Table 3.7 	Percent distribution of missing or don't know (DK) responses for tetanus
 
toxoid injections received during pregnancy for births 0-23 and 24-59
 
months before interview for dead, Living, and all children, Demographic
 
and Health 	Surveys, 1986-1990
 

0-23 Months Before Interview 24-59 Months Before Interview
 

Percent Percent Nunber Percent Percent Number
 
DK Missing of Births OK Missing of Births
 

SUB-SAHARAN AFRICA
 

Botswana:Dead 0.0 4 2 63 1 7 6.9 

Botswana:Living 0.3 0.0 1327 0.7 0.6 1742
 
Botswana Total 0.3 0.2 1389 0.7 0 9 1826
 

Burundi:Dead 0.0 5.0 97 0 8 7 1 288
 
Burundi-Living 0.7 0.0 1477 0.7 0.4 2025
 
Burundi Total 0.7 0.3 1574 0.7 1.2 2313
 

Ghana Dead 0.0 2.4 126 0.3 7 8 320
 
Ghana Living 0.2 0.1 1563 0 1 1 1 2127
 
Ghana.TotaL 0.2 0.2 1689 0 1 2 0 2447
 

Kenya:Dead 0.0 4.2 175 0 2 8 4 363
 
Kenya-Living 0.1 0.0 2700 0 2 0 6 3889
 
Kenya Total 0.1 0.3 2875 0 2 1 2 4252
 

Liberia-Dead 0.2 2.0 208 0 0 1.6 127
 
Liberia Living 0.0 0 1 1931 0 2 0 5 898
 
Liberia Total 0.0 0 3 2139 0.1 0 7 1025
 

MaliDead 0 9 5.6 176 1 3 11 7 361
 
Mati.Living 0.8 0.0 1331 0 4 3 3 1574
 
Mali Total 0.8 0 7 1507 0 6 4 9 1935
 

Ondo State, Nigeri-nead 0 0 0.0 80 0 0 0 r 184 
Ondo State, Nigeria-Living 0 2 0 0 1251 0 2 0.1 1767 
Ondo State, Nigeria:TotaL 0.2 0 0 1331 0 2 0 1 1951 

Senegal Dead 1.9 0.6 157 3.8 2 4 422
 
Senegal Living 0.8 0.0 1596 1.2 0.5 2112
 
Senegal:Total 0.9 0.1 1753 1 6 0.8 2534
 

Togo Dead 0.0 2.9 104 0.0 13.2 227
 
Togo:Living 0.1 0.2 1187 0.1 1.0 1616
 
Togo-Total 0.1 0.4 1291 U.1 2.5 1843
 

Uganda:Dead 0.0 0.8 211 0.0 2 8 465
 
Uganda:Living 0.0 0.0 1962 0 1 0 0 2411
 
Ugandd Total 0.0 0.1 2173 0 1 0 5 2876
 

Zimbabwe:Dead 1.7 18.3 60 0.7 16 4 134
 
Zitmbabwe-Liing 1.1 0.0 1222 1.7 0 4 1942
 
Zimbabwe Total 1.2 0.9 1282 1 6 1.4 2076
 

NORTH AFRICA
 

Egypt:Dead 0.6 0.9 190 1.7 2 2 530
 
Egypt Living 1.1 0.2 3214 1 3 0 4 4793
 
[gypt.TotaL 1.1 0.2 3404 1 3 0 6 5323
 

Sudan-Dead 0.7 1.3 153 0.5 3.5 429
 
Sudan Living 0.1 0.0 2471 0 3 0.2 3591
 
Sudan.Total 0.1 0.1 2624 0.3 0 5 4020
 

Tunisia:Dead 0.0 0.0 73 0.6 2.6 154
 
Tunisia Living 0.7 0.0 1670 0.7 0 0 2580
 
Tunisia:Total 0.7 0.0 1743 0.7 0.1 2734
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Table 3 7-Continued
 

0-23 Months Before Interview 24-59 Months Before Interview
 

Percent Percent Number Percent Percent Number
 
DK Missing of Births DK Missing of Births
 

ASIA
 

Sri Lanka:Dead 0.0 7.8 33 0.0 
 13.3 72
 
Sri Lanka:Living 0.4 0 0 1527 0 7 0.5 2350
 
Sri Lanka Total 0.4 0.2 1559 0 7 0.9 2422
 

Thailand.Dead 0.0 45
7.4 1.1 14.5 88
 
Thailand-Living 1.7 0.2 1407 
 1.3 0.4 2113
 
ThatLand:Totat 1.6 0.4 
 1452 1.3 0.9 2201
 

LATIN AMERICA/CARIBBEAN
 

Bolivia Dead 1.2 4.6 194 
 0.7 4.1 378
 
Bolivia Living 0.7 
 0.1 2209 1.2 0.3 3000
 
Bolivia-Total 0 7 0.5 2402 1.1 0 7 3378
 

Brazil Dead 2.8 90
0.0 4.2 0.5 167
 
BraziL-Living 1.5 1203
0.0 2.6 0.0 2021
 
Brazil Total 1.6 
 0.0 1293 2.8 0.1 2188
 

Colombia Dead 0.0 27
9.9 0.0 3 8 60
 
Colombia Living 0.4 1046
0 2 1.4 0 4 1569
 
Cotombia:Total 0.4 0.4 
 1073 1.3 0.6 1630
 

DR.Dead 
 4.4 0.0 110 0 5 0 0 227
 
DR:Living 0 7 1717 0 0 
O.C 0.9 2389
 
DR Total 1.0 1826
0.0 0.9 0.0 2616
 

Ecuador Dead 
 0.0 5.5 73 7.0 14.0 129
 
Ecuador Living 1.1 0.0 1221 1 4 0 7 1628
 
Ecuador Total 1 0 0.3 1294 1 8 
 1.7 1757
 

Guatemala-Dead 0 0 
 0 0 124 1.5 1.8 273
 
Guatemata.Living 1.5 
 0.0 1748 1 6 a 0 2482
 
Guatemala Total 
 1.4 0.0 1872 1.6 0 2 2755
 

Peru:Dead 1.4 71
8.5 0.4 10 3 224
 
Peru:Living 0.5 
 0.0 1092 1.1 0.0 1744
 
Peru:Total 0.6 
 0 5 1163 1 0 1.2 1968
 

Trinidad & Tobago.Dead 0 0 6.7 15 9.1 
 15.9 44
 
Trinidad & Tobago-Living 6 0 0.0 731 7.6 0.9 1156
 
Trinidad & Tobago-Total 5 9 0 1 746 7 7 1 4 1200
 

centage of "don't know" ,nswers for recent births compared to haps, theI considereents furier in the past as less important
births that took place two t five years prior to the survey The A higher frequency of missing values among carlier births 
only exception is Trinidad & Tobago where, in partiLular for might suggest this type of problcm This is asscssed by corn
dead childrcn, the percentage of "don't know" answers is high paring responses about serlce use during pregnancy for dif
for births that occurred two to five years prior to the sursey fercnt ordcr births -lowever, births of higher order will also 
For TT, ANC, and DC, peicentages with missing information bc,onavcragce,erlie-nd therefore might havcoccurrcd when 
were, in general, higher for births that took place a long time service coverage was, loxer Consquently, a control for the in
ago than for more recent birth,, This finding can be examined terval sincc birth must be iniroduced when comparing thece 
further bVconsideringthe numberofevents (i c, births) occur- respons,, This was done by cxamining the data for births 
ring during the rcall period ocurring more than 23 months prior to the surscV, which ap

pears to be the most appropriatt cut-off ater examination of 
Since interviewers ask about the last pregnancy first, and then trends 
the next-to-last, and then the 2nd to last, Ctc , It is concivable 
that the accuracy of collected information could deteriorate The responses about DC received for births occurring 24-59 
with increasing numbers of births lnicrvlcers may become months before the survey, for dead and surviving childrcn, by
fatigued in (lie procss, losing interest and motivation if, per- relatixe birih order can be compared in Table 3 8 Tabulations 
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Table 3.8 Percent distribution of missing responses for who provided delivery care for births prior to
 
the last two years, for dead, Living, and all children, (24-59 months), by relative birth
 
order, Demographic and Health Surveys, 1986-1990
 

Last Birth Next-to-Last Birth 2nd to 5th from Last
 

Percent Percent Births
 
Missing Number Missing Number Missing Number
 

SUB-SAHARAN AFRICA
 
Dotswana Ded 8.3 35 3 5 42 21.7 7
 
Botswana L.,/ing 0.4 970 0.2 705 4.3 67
 
Botsdand Total 0 7 1005 0 4 747 5.9 74
 

Bururdi Dead 2.9 48 5 4 183 14.1 57
 

Burwidi-Living 0.1 780 0.1 1087 3.2 158
 
3,jrun;i Total 0.3 828 0 9 1270 6 1 215
 

Ghia Dead 6.7 89 4.8 168 15 9 63 
Ghani Living 0.3 1004 1.3 1C02 5.8 121 

inna Total 0.8 1093 1.8 1170 9 2 184 

Kenya Dead 7 3 68 3 6 200 19.1 95
 
Kenya Livng 0.1 1468 0.5 1943 2 0 477
 
Kenya Total 0.4 1536 0 8 2143 4.8 573
 

Mali Dead 3.6 85 14 7 214 16 6 62
 
Mali Living 0.6 606 2.7 799 21.0 169
 
Mali.TotaL 0.9 691 5 3 1014 19 8 230
 

Ondo State, Nigeria:Dead 0.0 53 0.0 108 0.0 23
 
Ondo State, Nigeria Living 0.0 813 0.0 856 1.0 98
 
Ondo State, Nigeria Total 0.0 866 0.0 964 0 8 121
 

Senegal Dead 0.0 96 0.8 261 9 2 65
 
Senegal Living 0.0 867 0 5 1103 2 1 142
 
Senegal-Total 0.0 963 0 6 1364 4 3 207
 

Togo Dead 7.7 52 12.7 134 22.0 41
 
Togo Living 0.3 770 1 3 763 3 6 83
 
Togo Total 0.7 822 3 0 897 9.7 124
 

Uganda Dead 0.6 97 2.5 256 6.1 113
 
Uganda Living 0.1 777 0 2 1309 0.2 325
 
Uganda Total 0.1 873 0 6 1565 1 7 438
 

Zimbabwe Dead 23.1 39 17 4 69 3.8 26
 
Zimbibwe Living 0.2 972 0 2 856 2 6 114
 
Zimbabwe Total 1.1 1011 1 5 925 2 9 140
 

NORTH AFRICA
 
Egypt Dead 1.8 120 1 3 260 3 7 150
 
Egypt Living 0.1 2057 0.3 2170 0 6 566
 
Egypt Total 0.2 2177 0 4 2430 1 2 716
 

Morocco Dead 11.2 80 6.0 168 10.5 86
 
Morocco Living 0.1 1399 0 7 1574 3 0 362
 
Morucco-TotaL 0 7 1479 1 2 1742 4 5 448
 

Sudan Dead 4 6 109 3 5 231 2 2 89
 
Sudan Living 0.1 1415 0.4 1799 0 5 377
 
Sudan Total 0.4 1524 0.7 2030 0 9 466
 

Tunisia Dead 0.0 28 0.0 78 8 3 48
 
Tunisia Living 0.0 1054 0.0 1197 0.0 329
 
Tunisia-Total 0.0 1082 0.0 1275 1 1 377
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Table 3.8-Continued
 

Last Birth Next-to-last Birth 2nd to 5th from Last
 

Percent Percent Births 
Missing Number Missing Number Missing Number 

ASIA 

Indonesia:Dead 6.5 181 9.2 239 13 7 65 
Indonesia:Living 0.0 2900 0.1 1631 1.1 232 
Indonesia.TotaL 0 4 3081 1 3 1870 3.9 297 

Sri Lanka-Dead 8.0 33 0.0 1 0 
Sri Lanka:Living 0.0 1334 0 0 78 0.0 4 
Sri Lanka:TotaL 0.2 1367 0.0 79 0 0 4 

Thailand Dead 0.0 33 21.1 40 28.5 15 
Thailand-Living 0.2 1436 0.5 617 3.0 61 
Thailand Total 0.2 1468 1.8 657 8.1 76 

LATIN AMERICA/CARIBBEAN 

Bolivia Dead 0.0 89 0.7 189 11.0 99 
Bolivia Living 0 3 1333 0.1 1387 0.9 281 
Bolivia Total 0.2 1422 0.2 1576 3.6 380 

Brazil.Dead 0.0 53 0.0 72 2.1 42 
Brazil:Livin 0.0 1121 0.1 688 0 0 212 
Brazil-Tota" 0.0 1174 0 1 760 0.3 254 

Colombia.Dead 0.0 23 0.0 29 29.8 8 
Colombia Living 0 0 835 0 4 590 2.5 144 
Colombia Total 0.0 858 0 4 619 3.8 152 

Dominican Dead 0.0 75 0.0 93 0 0 60 
Dominican Living 0 0 1135 0 0 965 0.0 288 
Dominican-Total 0.0 1210 0.0 1058 0 0 348 

Ecuador:Dead 13.2 38 9 5 63 25 0 28 
Ecuador-Living 0.1 775 0.6 674 3 9 179 
Ecuador Total 0 7 813 1 4 737 6 8 207 

Guatemala Dead 0.0 56 0 0 146 0 0 71 
Guatemala Living 0 0 936 0 0 1262 0 0 284 
Guatemala:Total 0 0 992 0 0 1408 0 0 355 

Mexico Dead 1 3 49 3 0 95 3 8 47 
Mexico Living 0.0 1572 0 0 1276 0.5 329 
Mexico Total 0.0 1622 0 2 1371 0.9 375 

Peru.Dead 4.7 64 10 7 103 15 8 57 
Peru Living 0 0 853 0 0 719 0.0 172 
Peru Total 0.3 917 1 3 822 3 9 229 

Trinidad & Tobago.Dead 18 2 11 19 0 21 8 3 12 
Trinidad & Tobago:Living 0 5 627 0.5 419 4 5 110 
Trinidad & Tobago Total 0 8 638 1.4 440 4 9 122 

The question asked in the Brazil DHS was where delivery occurred rather than who was 

in attendance 

ft)r ANC and "FF gac similar rcults to thosc for DC A high- vicwcr fatigue was most proininent for survcys in Bol i, 

cr frcquenL of nissing , tics was seen for IT, ANC, and DC Burundi, ELuador, Ghana, Kenya, Mali, Peru, Senegal, Thai
received for earlicr births than later births in nearly all of the land, Togo, Tunisia, and Zinbabwc 
23 countries whoie thcse qucstions xNere asked This inter
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3.4 INTERNAL CONSISTENCY OF RESPONSES 

Tetanus toxoid immunization is a fundamental component of 
appiopriate antenatal care Although questions on the con-
tent of ANCwere not included in the DHS survey, information 
on IT received during pregnancy give, some indiLcation of the 
quality of ANC Women rceCiving ANC without obtaining iT 
might represent "missed opportunities" forvaccination during 
pregnancy 

On the other hand, women reporting that they did not have a 
check up (ANC) but did receive T'during pregnancy maysug-
get problems of data quaiiy I hough it is most likely that 
women would be immuni/ed during ANC visits, some women 
could have rccived TF in vaccination campaigns without ob-
taming other ANC Otherlpotcntiilexplanationsincludemis-
reporting or recording errors made by interviewers, and con-
fusion by mothers about other injcions rcCivcd during preg-
nancy 

Table 3 9 Tetanus toxold (TT) coverage and antenatal care 

(ANC) The number of births in the last five 

years wheie the mothers rcceived a vaccination 

and the percentage of those births where the
 
mothers did or did not receive ANC, Demographic 

and Health Surveys, 1986-1990 


Among Births with TT 


Percentage Number 
Percentage withoL't of Births 

Country with ANC ANC with TT 

98 	 2 2700
Botswana 

99 1 2266 

Ghana 97 3 2862 
Kenya 83 17 6275 
Liberia 96 4 2187 
Mail 63 37 610 
Ondo State 98 2 2340 
Senegal 53 47 1318 
Sudan 85 15 2991 
Togo 78 22 2169 
Uganda 90 10 2802 
Zimbabwe 100 0 2634 

Burundi 


NORTH AFRICA 

Egypt 	 93 7 949 

Tunisia 	 83 17 1464
 

ASIA 

Sri Lanka 	 99 1 3410 
Thai land 	 95 5 2360 

LATIN AMERICA/CARIBBEAN 

Bolivia 72 28 1153 
Brazil 90 10 1420 
Colombia 87 13 1042 
Dominican Republic 98 2 3829 
Ecuador 90 10 1152 
Guatemala 70 30 641 
Peru 89 11 466 
Trinidad & Tobago 98 2 598 

at 1990. Immunization: 
Levels, Trends, and Differentials. DHS Comparative Studies, 
No. 1, Table 5 2, p. 31. 

Note- Adapted from Boerma, T. et 

In Table 3 9 (adapted from Boerma et al 1990) the percentage 
ofcases where T1 was reported, both with and without ANC, 
is summarized. In five countries, more than 20 percent of the 
respondents reported that they had receivcd TIwithout ANC 
These countries are Bolivia (28%), Guatemala (30%), Mah 
(37%), Senegal (47%), and Togo (22%) 

Table 3 10 shows who provided delivery care according to the 
place of delivery for thirteen countries where both of these 
questions were asked The focus here is on the percentage of 
women reporting the least likely combination of events for 
each country doctors ailnding deliveries at home, traditional 
birth attendants or relatives reporied a,, the highest qualified 
person atiending deliveries in a hospital or clinic setting, and 
deliveries where "no one" was reported as attending delivery 
for hospital or clinic dclieris In general, there is good 
agreement between these two responses Only Egypt and Ec
uador have more than five per cent of all home deliveries at
tended by doctors 

Table 3 10 	 Percent disti ibution of delivery attendant and
 
place of delivery, Demographic and Health Sur
veys, 1986-1990
 

Nurse or TBA/Retative No One
 
Doctor Midwife in a in a Total
 

at at Hospital Hospitat Num-


Country Home Home or Ctlinic or Clinic bers
 

Botswana 0.7 6 5 2.6 0 1 3302
 
Kenya 0 4 2.3 0 7 0 2 7127
 

Liberia 	 0 6 13 9 0.6 0.0 3164
 

3.9 	 0.1 3358
Zimbabwe 	 0 3 0.5 


Egypt 	 5.4 6.3 0.1 
 0.0 8732
 

Morocco 	 0 5 2.5 0.3 0.0 6102
 
Tunisia 	 0 1 1.2 0 4 0.0 4477
 
Indonesia 	 0.2 16.6 0.1 0.0 8243
 
Sri Lanka 	 0.1 1.2 1.7 0.1 3981
 
Thaitand 	 0.5 4 3 0.1 0 0 3652
 
Botliva 	 2 4 2.8 1 0 0 1 5779
 

1

Ecuador 5.4 1.2 2.1 0.1 2049
 
Trinidad &
 

Tobago 0 3 1 3 0 1 0.0 1946
 

In these three countries, place of detivery was only asked
 
for the Last birth.
 

35 DETERMINANT OF MISSING DATA 

Amultivariateanalysis was carried out on five surveys to quan

tify the relative importance of factors influencing the occur
rence of missing data Surveys from Ghana, Kenya, Mali, Mor-
Occo and Togo were selected bccause of both the frequency of 

missing data and considerations of sample sie The relation
ship between the Jichotomous outcome (missing data for DC 
provider yes=0, no= ) and six explanatory %,rablcs was 

modeled using logistic regression Factors examined included 
residente, maternal education, the interval between the birth 
and te interw edperio ose ieldwork, the rt 
and the interview,the period of sur~ey fieldwork, the relative
 
birth order, and the survival status of the birth outcome 
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The findings are summar/ed in Table 3 11, with odds ratios
',J p-values based on the Wald statistic for each variable, by 

cnuntry Refcrencc t-itegorics were ur',n residence, mothers 
with any education, birth within 12 months of the interview, 
the earliest ,urvey period, the most recent birth, and children 
sursivingat the tne ol the interview Relative birth order and 
survival status were highly signicant, with (atcgorics for 
births prior to the la',, ind births o.',.ildrcn dyingtwo b'rths 
prior io the interiew bcing at gre;'tcst iisk of having missing 

data 	 in all five surveys The interval between birth and
interview was only significant for the Ghana survey in the 

group with the longest interval The first period of fieldwork 
had higher rates of missing data in all, ,esurveys. There did 
not appear to be any increase in risk of missing data accordw2 
to residence or maternal education These findings are consiS
tent with results presented in thc stratified tabulations (Tables 
3 6-3 8) and further reinforce the theory of "interviewer 
fatigue 

Tnbte 3.11 Odds ratios for factors influencing missing data on who provided delivery care in five surveys,
 
Demographic and Health Surveys, 1986-1990
 

Mother's 
Educa-

Rural tion j 

Resi-
Country denre None 

Interval between 

Birth and Interview 


(jonths) 


12-23 24-35 36-59 


Ghana 1 13 1.33 0 80 1 76 4 94* 


Kenya 1 25 1.19 1 86 2.8, 3 87 


Relative Birth 
Period of Order Survival Improve-
Survey 

I jNext to Prior to 
Status of 

Birth 
-2 Log 

Likeli-
ment 

Chi-
Middle End Last Last Two Outcome hood square 

0 61 --- 1 38 4 21** 6 b2*** 549.73 107.97*** 

U.8? 0 871 1 06 4.92*** 12 56*** 632.55 137 76**k 

Mali 0 71 1 07 2 35 1 11 2 60 j 0 26*** 0.671 3.93*** 14 14*** 4 00*** 920 59 202.62***
 

Togo 1 70 1 38 0 27 1 00 3 53 1 0.92 0.571 1.59 3.28* 1 14.73*-* 1 504 74 139.59"**
 

Morocco 1 06 1 14 0 19 0.74 2 90 1 0 81 0 521 1 18 2.53* 1 12.32*** 1 646.04 137.48***
 

Note Reference categori- s w, 2 urban residence, mothers with education, oirth within 12 months prior to interview,
 
the earliest survey period, the most recent birth, and surviving children.
 

* p < 0.
05 

0 00 1 0 1
 < p < 0 

p < 0 001
 

3 6 	 COMPARISONS OF DHS DATA WITH 
EXTERNAL DATA SOURCES 

The DHS data on ANC and DC coverage can be compared 
w.Lh data from the World Fertility Surveys (WFS) and other 
studies with siinlar information compiled by WHO (1989) in 
Tables 2 and 3 1, Fot ANC (Table 1 12), there are few 
studies with Which DHS data can appropi 1telv be compared 
However, in the cass o1 the non-WFS studies in Ecuador and 
Botswana, the overall rates Of coverage of ANC bv trained pro-
viders are quite consistent between sur, cs Moreo' ,r,in the 
fotur \VFS - DI-IS comparisons it Lan be sen that, as cvpcctcd, 
ANC use was always higher in DI-IS than in WFS 

For DC (Table 3 13), there are more studies for comparison, 
but in all cases except Ecuador, consistency between surv,ys is 
less than for ANC The greatest difference is between the 
Thailand DHS (66 percent) and a national study (40 percent) 
A large portion of this difference may reflect a true change 
over time, since the national study was conducted seven yers 
earlicr thn theDIISsurvcy The ;rie maybethccase .n Bot
swana, where higher percentages were obtained in the DHS 
survey, conducted four years alter the comnai ison studies In 
Egypt, on the other hand, the DHI-S survey was conductcd two 
years laterbut the DCcoer.ge was lower than the comparisoll 
study This could indicate either undcrrcporting in the Egypt 
DHS or overreporling in the other study 
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Table 3.12 	 Percent of births where women received antenatal care (ANC) during
 
pregnancy. Data from Demogriphic and Health Surveys, the World
 
Fertility Surveys (WFS), ad othpr sources. Demographic and Health
 
Surveys, 1986 - 1989.
 

Births Percent
 
Country Type of Study Source Year(s) (N) ANC
 

Dom. Rep. 	 WFS Fernandez, 1984 1979 968 92
 
DHS 1982-86 4536 95
 

Ecuador 	 WFS Fernandez, 1984 1978-79 4086 64
 
DHS 1983-87 3032 70
 

Mexico 	 WFS Fernandez, 1984 1975-76 5597 66
 
DHS 1983-87 5517 71
 

Peru 	 WFS Fernandez, 1984 1976-77 5041 50
 
DHS 1982-8t, 3075 55
 

Botswana 	 Urban study Manyeneng, 19b5 1983-84 289 9b
 
DHS, urbao 1984-88 838 97
 

Botswana 	 Rural study Manyeneng, 1985 1983-84 1234 89
 
DHS, rural 1984-88 2339 91
 

Ecuador 	 National study CEPAR, 1986 1982 4300 72
 
DHS 1983-87 3032 70
 

Note. WFS data 	refer to antenatal care received during current pregnancy (of more
 
than six months gestation) or prior to the Last delivery The year(s) indicates
 
tha year(s) 	in which the pregnancy or delivery took plac, (approximately).
 

Table 3.13 	Percent of births where women toceived delivery care (DC) by a trained
 
attendant Data from Demographic and , Ith Surveys (DHS), the World
 
Fertility Surveys (WFS), and other sources Demographic and Health
 
Surveys, 1986 - 1989
 

Births Percent
 
Country Type of Study Source Year(s) (N) (DC)
 

Dom. Rep. 	 WFS Fernandez, 1984 197Q 814 81
 
DHS 1982-86 4536 90
 

Ecuador 	 WFS Fernandez, 1984 1978-79 4358 53
 
DHS 1983-87 3032 61
 

Mexico 	 WFS Fernandez, 1984 1975-76 5971 71
 
DHS 1983-87 5517 69
 

Peru 	 WFS Fernandez, 1984 1976-77 5404 48
 
I)HS 1982-86 3075 49
 

Botswana 	 Urban study Manyeneng, 1985 1983-84 289 89
 
DHS, urban 1984-88 838 94
 

Botswana Rural study 
DHS, rural 

Manyeneng, 1985 1983-84 
1984-88 

1234 
2339 

61 
72 

Egypt National study 
PHS 

WHO/EPI, 1987 1986 
1934-88 

12000 
8624 

47 
35 

Thailand 	 National study WHO 1981 1980 13659 40
 
DHS 1983-87 3649 66
 

Ecuador 	 National study CEPAR, 1986 1982 4300 62
 
DHS 1983-87 3032 61
 

Note- IJFS data 	refer to delivery care received during the last delivery The
 
year(s) indicate the approximate year(s) in which the delivery took place.
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3.7 SUMMARY AND CONCLUSIONS 

The various problem, identified in this analysist ita quality 
of DHS survey, arc, sinmari/ed in Table 3 14 At least one 
problem was identified in seventy-lour percent of the surveys 
More than three pioblems wete identified from surveys in 
Ecuador, Mah,Sencgal,v nd l'ogo Amajt problem identified 
in this assessment is the rclat,vely high frequency of missing 
data on dead children This condition most likely reflcts 
inadequate interviewing techniques Don'l know response, 
were not coded for ANC and DC, so it is,oncivablc that 
missing valuc, for these variable,, may include "don't know" 
responscs as well A, hcr finding of this study was that there 
were more missing and "dol'tknow" answers when a relativcly 
high number of children \,ere born in the five ycers prior to 
the survey 

Multivariate anvifysis of predictors of missing data confirmed 
that informa, ion wislesscorioplete incases wherecchildrenhad 
died and in caseswhere therewere relatively many births in the 
last five years Residence and maternal education were, how-
e\er, not significAnt facto,, An implication of these findings 
is that interviewer training should emphai/ and cxplam the 
imporl'lcc of obtaining good qualitv data on dead lidren 
and ,ncascs where two or more children \cre born in the past 
fihe years 

Anoiher imphcLation of these findings is that in the few DIS 
surveys with a high proportion of missing information on dead 
children, potential selctivity of omissions may bias relation-
ships between the risk of dying and risk factors in studies of 
detcrmii.ants of mortality These findings also indicate that, a 
general, there are fewer problems with recall forTT, ANC,and 
DC than have been obscrved with questions in another part of 
the DHS questionnaire, namely, morbidity Morbidity 
apparently refers to events that are more difficult to defineand 
measure unambiguously than Is tihe case With maternity care 

Rcgarding rcporting of current pregnancies, early pregnancies 
were underreported in all surveys and the accuracy of data on 
duration of current pregnancy is quite suspect CoverageofTT 
and ANCamongwonenwith noreadvanced pregnancieswas 
in aanv cases lo\\cr than in previous pregnancies, under
s,orib" the dill,.ultv of obtaining rclible data on service cov
erage by ,,,plingonly curiently pliegnant wonc It is thcre
fore possible that there is less underrcporting of services re
ceivcd in prior pregnancies than with reporting for current 
pregl'1ncIs,or that nanywomen rc.eive Y'and/or ANCvery 
late in pregnancy, resulting in a lower -overage among those 
who Ire currently pregnant 

The internal consistency between the p.i cent of women receL
ving 'P" and between the place of delivery and DCand ANC 

provider is good in most surveys
 

No other major recall problems were identified, but methods 
fordeteting rc all bias in this type ofasessment are relatively 
limited This issue can only be pursued further ir si. (lies in 
which respondent,, are reinterviewed Problem,, of dat., entry 
,nd editing would also be difficult to detect in this type of 
asscssment, and have not been addressed in thi', report 

One problem identified in ihe qustionnaire used in Frano
phone cou.itries was the absence of a category for telatives 
who pro ided DC Addilionallv, tile Inclusion of both persons 
and places as possible iesponses to a single question about 
who pro, ided ANC and DC crcatcs difficulties in analysis and 
may be confusing for interviewers in the field 

Olher limitations of the survcy instrument arc primarily dicta
ted by the need to lXeep the total questionnaire to a reasonable 
length However, further information about the process and 
content of maternityt are would enhance the utility of these 
data in a -varietyof settings 
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Table 3.14 
 Summary of data quality assessment findings by table and country, Demographic and Health Surveys, 1986-1990
 

Table and Brief Title 

Country 

3.2 

Report-
ing 
Current 
Preg-
nancy 

3.3 

TI and 
ANC 
Current 
Preg-
nancy 

3.4 

TT 
Current 
and 

Earlier 
Preg-
nancies 

3.5 

ANC 
Current 

and 
Earlier 
Preg-
nancies 

3.6 

TT, ANC, 
DC: 
Don't 
Know, 
Missing 
by 

Survival 
Status 

3.7 

TT 
Don't 
Know, 

Missing 
by 

Survival 
Status 

3.8 

DC: 
Missing 
by Rela-
tive Birth 
Order 
and 

Survival 
Status 

3.9 

ANC 
among 
Births 

Given TT 
during 
Pregnancy 

3.10 

DC: 
Attend-
ant 
and 

Place o' 
Delvery 

3.12 

ANC: 
Com-
parison 
with 
other 
Surveys 

3.13 

DC: 
Com

parison 
with 
other 

Surveys 

SUB-SAHARAN AFRICA 
Botswana 
Burund 
Ghana 
Kenya 
Liberia 
Mali 
Ondo State 
Senegal 
Sudan 
Togo 
Uganda 
7imbabwe 

a 

a 

a 
a 
a 

a 

a 

a 

NA 
a 
a 
a 

a 

a 

a 
a 
a 
a 
NA 
a 

a 

a 

a 

a 

a 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
hA 

NORTH AFRICA 
Egypt 
Morocco 
Tunisia a 

a 
NA 
NA 

a 
a 

NA 
a 

NA 
a NA 

NA 
NA 

a 
NA 
NA 

ASIA 
Indonesia 
Sri Lanka 
Thailand 

NA NA NA 
a 
a 

NA 

a 

NA NA 
NA 
NA 

NA 
NA 

LATIN AMERICA & CARRIBEAN 
Bolivia 
Brazil 
Colombia 
Dominican Republic 
Ecuador 
Cuatemata 
Mexico 
Peru 
Trinidad & Tobago 

a 

NA NA 
NA 

NA 
a 

a 
NA 

a 

a 

NA 

a 

a 

a 

a 

a 

a 
NA 

NA 
NA 
NA 
a 
NA 
NA 
NA 

NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA 

NA 

NA 
aA problem was identified in the assessment presented in this table.
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The immunization of children is one of the most powerful in- spondcnt and information is copied from these records Most 
tcrventions to rcducechild morbidityand to impro,,c hild sur- DHS surveys include questions on the vaccination status of the 
vival In addition, vaccination coverage isa good indicator of respondents' Lhldren born sinc January of the 5th year
the degree ofutilization ofhealth servics, units,, independent prc.eding the survey The standard mcthod of collecting vac
vaccinatorn campaigns arc u,.ed ctcns,,clv, Therelore, moni- cination information in the DI-IS during 1986-() was as fol
toring and evaluation of vaLination coerage ,irevcrv impor- lows 
tant The methods used :o collect vaccination data in the DEIS 
surveys are described first in this cilapter The quality of the * "Do you have a health card for (NAME)'?" If yes, "May 
data is then as,,cssed by analving the amount of child health I see itplease'" 
cards presented to the interviecer, iheaLuracyand complctc
ncss of transferring the vaccination data from Lards to ques- * Interviewer records the dates of vacclinations from the 
tionnaires, and the reliability of the mothei's recall of the health card (day, month, and year of each vaccination) 
vaccinations to her child(ren) The assessment concludcs with 
a summary ofchanges made in the DFS-II core questionnaire • If no card could be presented, tile interviewer asked 

"Has (NAME) ever had a vaccmation to prevent 
him/her from getting diseases')"

4.1 COLLECTION OF VACCINATION DATA 
The information obtained when Lollecling vaccination mfor-Vaccination data diffe" somewhat Irom nlos, otherdata in the mation in DHS surveys issummari/ed in Table 4 1 Indonesia 

DHS questionnaire since use is made of rccords kept by the re- and Ecuador had no Vaccination questions In Mexico, mothers 
Table 4 1 Summary of informatior available on immunization of chitdren under five years,
 

Demographic and Health Surveys, 185-1990
 

Card Information Mother's Recall
 

Card See?/ Dates of 
 Ever Had Specific
 
Survey Not Seen Vaccination2 Vaccinations3 Vaccinations
 

SUB-SAHARAN AFRICA
 
Botswana yes yes yes no
 
Burundi yes yes yes no
 
Ghana yes yes yes 
 no
 
Kenya yes yes yes no
 
Liberia yes yes yes 
 no
 
Mati yes yes 
 yes no
 
Ondo State, Nigeria yes yes yes, no
 
Senegal yes yes yes no
 
Togo 
 yes no yes no
 
Uganda yes yes yes 
 BCG scar
 
Zimbabwe yes yes yes no
 
NLRTH AFRICA
 
Egypt yes, birth ceit yes, but incomplete no yes, partly

Morocco yes yes no 

Sudan yes yes 

yes
 
no yes


Tunisia yes yes 
 no yes
 
AStA
 
Indonesia no no no 
 no
 
Sri Lanka yes yek yes

Thai tand yes yes 

yes
 
yes no
 

LATIN AMERICA/CARIBBEAN
 
Bolivia yes yes no yes
5
Brazil yes yes no yes

Cotorrbi a yes yes yes no
 
Dominican Republic yes, yes 
 no, campaigns only no
 
EL Salvador yes- no no 
 no
 
Ecuarlcr no no 
 no no
 
Guatemala yes yes no yes

Mexico no no 
 yes yes

Peru yes yes 
 yes no
 
Trinidad & Tobago yes yes 
 yes yes
 

2 "Do you have a health card for (NAME)"? If yes, "May I see it please?"
2 Record dates of immunizations trom health card

3 "Has (FAME) ever had a vaccination tn prevent him/her from getting diseases"

if age > 2 months (< 3 months was 
included as a response category).

No code 'or not 
seen.
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were not asked to prescnt child health card,,to the interviewer In nine countries, mothers were asked to report Information 

The MexiLo Nur~ey uses only maternal rcall for specific on spcLfic vacCifatilons In MexiLo, this w'is the oiilv,,ourc of 

,accinations In the Togo survey the mother was askcd to Information, but in the other eight €ountrics It was conlplc

present acard, but no infornation va Lopicd from it In Bra/d mentarv to the information ollctetcd from the health cards 

and El Salvador, the mother was ,,kcd to present I card, but, V,Icination co,,cragc can be estimated using the hCth card 

ifno card w,,s shown, no distinction va, made between "no and maternal rcall information for these eight cOuntrics I-or 
" card presented" and "card reported but not prc,cntcd No the other Lountries, data from the cards and the proportion 

information was copied from the card in El Salador e,,cr vaccinated among children \,,thout cards (an be used to 
estimate coverage, a, has been dcNribed elswhere (Boerrma 

The Dt IS questionnaire,, of the Dominican Repubhli and et al , 1990) Due to the differences in the methods of rcordt-

Egypt differ considcrably from the'.tandard Inthe Dominican Ing,.Iccination, and asking the questIons in the surecv co,,cr
' ' RLpubL the question, "1-ls the child 'erbeen v"'ALinated " age, estimates for Egypt were considered Ics,, aI uIatc and no 

was r_:placed by"las the child 'esrrcei\ed a .,Licition dur- estiniatescould bc made at all forthe Dominikan Republcand 

inga L.anpaign' " folloed byqucrie,, about specific campaign, Togo 
in the last three years Most of the ,,,cc.ILinatiorn,, appcarcd to 
have been 	given during campaigns,, and the Cetcnt to which 
he.lth cards were used is unclear In Egypt ,,Iaination infor- 42 PRESENTATION OF CARDS 

mation is rctoided on birth LcrIlltfics rather than on child 

haclth cards, howcver, it often is incomplctc (no dates, vacLi- Table 4 2 provides the percentages ofhilddren under five years 

nations missing) In addition, mothers in gvpt were asked for whom a card was presented to the interviewer, for whonm 

how many times cth child had rccjved oral polio vaccine the mother laimed ,he had a card but did not show it to the 

(OPV) and whethcr thcir child(icn) had eer iecicxed ava I
nation by injction 

Tabte 4.2 	Percentages of children with no child health cards, with 
cards and seen by the interviewer, with cards but not seen 
by the interviewer, and missing values for all chitdrpn 
under five years, Demographic and Health Surveys, 1985-1990 

Card Number
 
No Card Not of
 
Card Seen Seen Missing Total chiLdrn
 

SUB-SAHARAN AFRICA
 
Botswana 3 1 71 0 25 6 0 3 100 0 3031
 
Burundi 34 5 46 5 18 8 0 2 100 0 3456
 
Ghana 38 3 33 2 27 6 0 8 100 0 
 3646
 
Kenya 7 7 50 7 41 3 0 3 100.0 6511
 

Liberia 39 5 34 4 25 8 0 4 100.0 4227
 
Mati 68 5 11 
6 17 9 2 1 100 0 2858
 
Ondo State, Nigeria 30 4 24 3 45 2 0 1 100 0 2986
 
Senegal 51 7 23.6 24 4 0 2 100 0 3677
 
Togo 13.4 52 6 32 8 1 2 100 0 2768
 
Uganda 32 6 44 0 23.3 0 0 100 0 4330
 
Zimbabwe 7 0 72 9 19 7 0 3 100 0 3140
 

NORTH AFRICA
 
Egypt 3 0 53 3 43.5 0 2 100 0 7913
 
Morocco 38 2 41 6 20 0 02 100 0 5562
 
Sudan 30 7 34 4 34 8 0 2 100 0 5957
 
Tunisia 8.1 70 1 21 8 0 0 100 0 4212
 

ASIA 
Sri Lanka 6 2 76 4 17 1 0.3 100 0 3861
 
Thailand 55 8 29 3 14 6 0 3 100 0 3499
 

LATIN AMERICA/CARIBBEAN
 
Bolivia 27 3 19 5 53 0 0 1 100 0 5161 
Brazil 34 4 65 6 NR 0 0 100.0 3206 
Cotonfia 13 8 48 2 37.5 0 4 100.0 2584 
Dominican Rep 53 7 14 2 32.1 0 0 100.0 4066 
El Salvador 29 3 70 4 NR 0 0 100.0 3194 
Guatemala 31 5 52.8 15.7 0 0 100 0 4184 
Peru 11 5 36 0 52.5 0 0 100 0 2814 
Trinidad & Tobago 7 8 72.6 18.9 0 7 100 0 1870 

NR=Not recorded. 
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______ 

interviewer, and for whom the mother did not hasc a Lard 
Mssingvalues \sserc most .ommon inMali (2 1percent), Togo 
(1 2 percent), Ghana (0 8 percent), and ' rio idad and Iohago 
(07 perenit), and Aere found in IL.,s tihan 015 perCnt 01 l 
ctiildren in all o her sur',css The proportion Of children ssith 
no card at all saries considcrahlv Isseccn the counlries, from 
I pC LLIl than hl0I ot,,wanl to more (),ofI-ihirdsundc r
lechildreimMah Strkirig, ho(scser, is thlie Lree propor lo 
of children for shon the mother sid she had i caid, hut did 
not slow it to the interic,'r Rean,,s for ftlls dlscrepattes 
could he hcLAIt, the 

( ard is kept somoewhcre else, Ior e\aiiple, a lamni I, has 
more than one residence or ',ealth \rkcrs kcep child 
heallh cards, 

* ( ard could not be found iil ltl house, 
* Mother reluctant to search lor the card, and 
* lnteri.\cer does not insit on 'sILeir the card 

Generally, it can be assunied that tire losser the proportion il 
reported caids that were scl b' the ntncrsiccr, tile poorer 
the qualitv of thc daLa froni his questionnairc sction Figure 
1 I Qlio,,s tfit more th,n 70 percenl Of the card,, reported were 

Arcl u,lls' sc c bi hL nlter,. ier in s,cen coun tries, sslirchi mdi-
cIes go(d data qualty In four countries 6(0 to 7) percent of 
1ic1 cards \sere prcsented, and in fise, the range dropped to 50-
6) percent, %s1ich may indicate poorer inter%ics, qualits 

In se en surevs ,,css than hall of the reported (ards were 
presented The proportions of Lards secn among children 
,, hose mother ,aid theN had a Lard are parti(.ularlv low in 
Bohi. (27 percent), the Dominican Republic (11 percent), 
Ondo State, Niigeria (15 per.ent), Mali (19 percent), Peru (41 
pcr.enlt), and Scnetal (-V) per.cnl) 

IhL ass', llori b(IV,een th e (e flhe child and card 
plreeillti call c cvtniiocd in The. table 4 3 and I igurc 4 2 
propotionol hildren\\sih nocaids ishighcst anorigclldren 
nnd r ()Ie \ctr ol i cragc 14 pelCnt of the infant h,s%no 
card (mean for 23 countriLs, Bra/fl and I I %aladon1IFoLu
ded) 'rc sunl isss'cia.llCd \it h a lartLe proportiton of.ths 

children s,,ho tha\c iot \tl nde their lii ,,taclcarion sisit At 
,agc.s 12-23 atd 24-1 , mionths 23 pcrcent of children lhase no 
Lard, antd at 36- 5) n3onhs5 26 I)CIlCel t laC no card Nlissing 
salues are more comm1on in t he aee group 36-So illOnths (U8 
percent) than among \ounger hildien (0 1-0 2 I)ercent) ie 
problem o.' not prcsenLing, reported lieallhi card is r1uchi more 
promilent for Olde cliildrcn 74 percent of the mother,, \ 1ho 
,alid ties, had a card for ,'o infant sdiows'c(d it to the inlerie\\er, 
aind111tns per-entige (IClilies to 67 pcrlcnt it 12-2 nionths, 6) 
percent at 24-15 nionth, and 51 percent it 36-5n)months Fits, 
eax\ indicate that genuine inabilitv to find the card is the chie 
reason for failure to present it, sncte theririe elapsed from tile 
issuing date is related to tihe cuniulatise probability if losing 
the card 

Figure 4 1 Proportion of cards seeti ,uionig Lhildren under 5 sears wih cards, Demographic. and Health Surveys, 1986-1989 
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Table 4 3 Percentages of children with no card, card seen by the interviewer, and card not seen by the interviewer,
 

by the child's age, Demographic and Health Surveys, 1985-1990 

<11 Months 12-23 Months 

No Card Not Miss- Number of No Card Not Miss- Number of 
Card Seen Seen ing Total Children Card Seen Seen ing Total Children 

SUB-SAHARAN AFRICA 
Botswana 2 7 88 0 9 2 0 1 100.0 674 2 8 74 2 23 0 0 0 100 0 615 
Burundi 38 3 51 9 9 7 0 0 100 0 767 25 4 63 8 10 8 0 0 100 0 663 
Ghana 53.9 34 2 11 9 0 0 100.0 737 38 0 40 3 21 6 0 1 100 0 782 
Kenya 
Liberia 

12 8 
44 2 

60 9 
39 8 

26.3 
15.9 

0 0 
0 1 

100 0 
100 0 

1308 
1118 

4 5 
32 4 

61 0 
43 0 

34 4 
24 6 

0 1 
0 0 

100 0 
100 0 

1315 
817 

Mali 77 0 12 4 10.5 0.1 100 0 729 69 2 12 0 18 8 0 0 100 0 554 
Ondo State,Nigeria 34.5 39 4 25.9 0 2 100.0 629 26 8 36 9 36 3 0 0 100 0 590 
Senegal 
Togo 
Uganda 
Zimbabwe 

62.5 
17 9 
53 3 
7 2 

22 2 
56 2 
36.9 
84.9 

15 2 
25.1 
9.8 
7 9 

0 0 
0.9 
0.0 
0 0 

100.0 
100 0 
100 0 
100 0 

774 
582 
972 
569 

48 8 
8 6 
31.6 
5 1 

31 2 
66 0 
49 3 
77 6 

19 8 
25 1 
190 
17.3 

0 1 
0 4 
0 0 
0 0 

100 0 
100 0 
100 0 
100 0 

791 
570 
946 
6e9 

NORTH AFRICA 
Egypt 
Morocco 

9 0 
33 1 

57 7 
56.3 

33.1 
10.6 

0 1 
0 0 

100 0 
100 0 

1526 
1126 

1.4 
34.2 

60 5 
50 5 

38 0 
15 3 

0 1 
0 0 

100 0 
100.0 

1594 
1101 

Sudan 43 6 39 0 17 4 0 1 100 0 1216 23 6 46 2 30.3 0 0 100 0 1150 
Tunisia 11.1 75 2 13 7 0 0 100 0 812 5 5 77 0 17.6 0 0 100 0 820 

ASIA 
Sri Lanka 7 2 82 8 9.8 0 1 100 0 737 3.2 82 1 14.7 0 0 100.0 774 
Thailand 44 2 44 7 10.9 0 2 100 0 627 47.3 36 0 16 4 0 4 100 0 759 

LATIN AMERICA/CARIBBEAN 
Bolivia 45.6 19.3 35.0 0 0 100 0 1055 24.2 23 1 52 6 0 2 100 0 1110 
Brazil 41 1 58.9 0.0 0.0 100 0 607 26 2 73 8 0 0 0 0 100.0 578 
Colombia 21 3 55 5 23 0 0 2 100 0 459 11 2 54 9 33 6 0 3 100 0 556 
Dominican Rep 62 4 16 0 21 6 0 0 100 0 813 53.0 17.8 29 3 0 0 100 0 864 
El Salvador 33.1 66 7 0.0 0 2 100.0 677 24.5 75 3 0 0 0 2 100 0 604 
Guatemala 48.4 43 1 8.5 0 0 100.0 879 29.0 55 5 15.4 0 0 100 0 823 
Peru 22.1 39 7 38 2 0 0 100 0 544 8 4 43 0 48 7 0 0 100 0 526 
Trinidad & Tobago 28 1 61 1 10.5 0.3 100 0 334 6 6 79 5 13 9 0 0 100 0 380 

24-35 Months 36-59 Months 

No Card Not Miss Number of No Card Not Miss- Number of 
Card Seen Seen ing Total Children Card Seen Seen ing Total Children 

SUB-SAHARAN AFRICA 
Botswana 1 8 69 6 28 2 0 3 100 0 580 4 3 60.1 35 2 0 5 100 0 1162 
Burundi 27 5 50 9 21 6 0 0 100.0 768 41.2 31.4 26.8 0 6 100 0 1257 
Ghana 30 5 39 7 29.2 0 7 100.0 761 34.4 25 1 38.7 1 8 100 0 1366 
Kenya 6 4 49 6 43 7 0 2 100 0 1380 7.4 40 5 51.4 0 7 100 0 2509 
Liberia 36 3 35 9 27 8 0.0 100 0 760 41 5 25 0 32 6 0 9 100 0 1532 
Mali 65 8 13 1 20 0 1 1 100 0 516 63 5 10 1 21 4 5 0 100 0 1058 
Ondo State,Nigeria 23 8 24 8 51 5 0 0 100 0 513 32 7 10 7 56 5 0 2 100 0 1254 
Senegal 47.1 25 4 27 3 0 1 100.0 700 49 7 19 3 30 7 0 4 100.0 1412 
Togo 9 0 53 2 37 1 0 7 100 0 558 15.9 43 1 38 8 2 2 100 0 1058 
Uganda 23 9 50 2 25 9 0 0 100 0 838 25 0 42 0 32 8 0 1 100 0 1573 
Zimbabwe 6 3 74 9 18 5 0.3 100 0 670 8 3 64 2 26 9 0 6 100 0 1272 

NORTH AFRICA 
Egypt 
Morocco 

1 6 
39.1 

54 8 
38 7 

43.6 
22 1 

0.0 
0 2 

100 0 
100.0 

1604 
1070 

1.7 
42.2 

46 8 
31 3 

51 
26 

2 
1 

0 3 
0 4 

100 0 
100 0 

3189 
2265 

Sudan 25.9 33 0 41 0 0 2 100 0 1198 29 9 27 1 42 7 0 3 100 0 2393 
Tunisia 7 5 71 0 21.4 0.0 100.0 863 8 2 63 9 28 0 0 0 100 0 1717 

ASIA 
Sri Lanka 4.5 78 6 16 7 0.3 100.0 779 8.1 69 5 21 9 0 5 100 0 1575 
Thailand 56.2 30 9 12 7 0.2 100 0 689 65 1 18 2 16 2 0 5 100 0 1424 

LATIN AMERICA/CARIBBEAN 
Bolivia 21 9 23 1 55 0 0.0 100 0 1017 22 2 15.7 61 9 0 2 100 0 1980 
Brazil 29.9 70 1 0 0 0 0 100 0 615 36 7 63.3 0 0 0.0 100 0 1407 
Colombia 10.7 50.0 39 1 0.2 100 0 508 13.5 40 7 45 1 0.6 100 0 1061 
Dominican Rep. 50.6 15 5 33.9 0 0 100 0 771 51.2 10 9 38.0 0.0 100 0 1618 
El Salvador 26 9 72 9 0 0 0.2 100.0 652 30.8 68 7 0.0 0 5 100 0 1260 
Guatemala 25 0 57.7 17.4 0 0 100 0 841 27.0 54 2 18 7 0 1 100 0 1641 
Peru 9 0 36.6 54.4 0.0 100.0 566 0.3 30 8 59 9 0 0 100 0 1178 
Trinidd & Tobago 2 6 78.9 18.5 0.0 100.0 379 2.1 71.0 25.2 1 7 100 0 777 
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Figure 4 2 Mean percent of children with cards by age of the child for 23 DHS surveys, 1986-1989 
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Note Brazil and El Salvador not included 

The health sec.tion of the DI IS questionnaire i,,,struc~tured ,,o 

that questlonsare first asked lor theclathbrn child, follocd by 
the ncxt-tO-lIl,,t c~hild, %Ctond-to-last,third-to-Il,,t, tc Infill,, 
report this,ordcr ,,illbe referred ito,i,the relailc birth order, 
Ie , tile pla<ce of the c~hild fintile h1C.1lh NCILtlon of tile quc,,tion-

nalre, starting \,ith tile Ilastbirth It I,, impo)rtanrt to kno\, 

whether the information gl,cn for file most rcetn child is 
more accurate thain fol [ihe other children under live yealr,,"lTo 
bcalble to comIlpalre life rspon,,c, beclic children \,fill differ-
cnltrelatll ,c ontroll for the ,ageoflec hild nmuste ilrth orders,a 

be made,sintce hildren \|h higher relaltlblrtn order,,,l on 

,averatgeolder and siln.c card rate%,and tLo ,ralgesare Ilocr for 
older Lhildren l-herefore, the focus %11be on children three 
to four yea r,, 

T atb le 4 4 -ho k,th e p erce n t of ch ldr en %wh no t( ticird , 
percent \',ithmnl,,ing \,aluc,,, ,and tile proportlion of card', riot 

seen among L~lldrcn wvhose mother,,said til'% had .1 tLard for 
thlechild lhi, result,% for Il,,t-born thiddrcnl, ncem-io-I,,,, born, 
,and,,co~nd-to)-Ilat born or earlier \%.llhln (ihc h~c-vcear recaill 
pcriOdc~inhbCLonlpalrcd If dami quaihtldctcrliorailck thin Ih 

health WO~tion, o)ncv, uld C\PCLI ,anint realsCinithc t.rccntalgC 

with nocl, the proportionfnliililn \,iluc,ndlhcprl)olr, 

tion Of~Lards notl seen ThorL, is ain inllrCeas in the propo(rtio)n 
Of children V,llh no)card,, in 13]countries ,ind fle Illein for 25 
<.oitrrcs Incretcs,from 2S () pecrcent for Ilat-born chilldren to 
27,5 percent for next -to-l, 'I-born children and to 29 5 percent 
for Nccond-to-lalsl-born children or higher luhs niav indi~Cie 
poorer data qualhity, but 11c.ould als'o be ,argued that Il'st-born 

children are tvpical of mothers \%,ill only one c.hild under five 

%ea~rs of ,ageas,oppose,d thildren \%il higher rclatlvc birth
 

order Mtio hthi ,leastl'one suLLtedint, hiiih within flhe Ila
 
li~c-ycear period Ihus,, liht
de~lint. \\lh Increasinmg indc\ nunll
ber niav rcl]ctt gcnIuIIc Ilo ,cr tsl.,11ll1011n! Ih1111 lhILt1h-11C 


tie,,,and, ilhcrclore, Ownr- i,,oleitr c\ &itlcnof1pitilt r dalhi 

qualml Ior ci~hldien bo)rn lL\tox 'th]ls or ,t( onld tolos] 

,N,,ltsi hH thtrn higherc\lues,,,re motre L01111IM 11IM ,Itlh rel~t
,
lpc birth order,, ifll)ostL I hic lnlcanl tnrlL " for _' tLoUltrlie
 

intcrcalses fromn () ',plit iflh r nit i()6 l}).rLCnt
ft Ilie Ilast~oi(hillo 

fo~r nc\t-lo!-Il,,I-ho)ri childi i()20I pI'LL,1 foil born
r childrenl 

StLend to-las't Of heholL Soffit otinrt, h1.1 L Ilrkcd fin 
Lrcs,, c g , Burundi, (,hll, Ihlimland, ,and I rinildItwo't, 
and ToIbae!2 I 1Ainlit it l l illt( dtll.111I dhils \In -14s'h 


the propo rtion Mihcre tile W~rd 'IcLL dritig children
\,_-'I()t , 
\ h o scnm otihrs r ei orl etlIm~irie rc i. l(Md ,1tUldtI \cc I for 
Peru ,and Sudaln, the pllioprlion oI ('1rd,, notl scn i oes, o 

111.rca<,c N\]lh tile rLtl\lC halh ordcr oll11L(iltl(]dIt I,C (ll 
shghth,higltcrmilnirt Ilat-horn ( hilltit if I hicItkol dhllertLIRC 
bctxkccn tile ( hildrL 1 11 IC1,124 Itt 01 kCL pl ,ll1tilelIt 11,11)11 
hlie lldlllcl ltgCltr filJLIIC1' tile ',Jllm1 1,KIt It,Jn101ihCl Is 

asked toshol\% lhe halllh c~ird lor Ihc first (,,lulls) chlld,skhc 

nhayalso bringIl c rtrile o t l chillirlnhillh La, l i

A uliiriclnls',, i'¢ ~rricd ,iC0C. faictors,in-La clut 

[1luCnl~Lng tile oL. urf-rc. elf1i,,,,ing ,,luis for [Ihe (tlICS1l0n Oil 
'child heailth caird,, The ,anaks,,,,\as,hlmitd to II s ,with'Ur-,% 

,atleast 10)inuisng values for Uhi,, tluc,,tlon (un\\ighted dalta) 
"Ihe odds ratio,, for tui,,,ing ,alue,,, resulting lion i Ilolgi,,tI re

gr,,,,ions ,analysis, ire shown fi l'able 4 5 
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Table 4.4 	 Data for Last-born (1), next-to-Last-born (2), and second-to-Last-born or before (3+) children
 
36-59 months in the health section. Percent with no card, with missing values, and for whom
 
mother said there was a card but it was not presented, Demographic and Health Surveys, 1985-1990
 

No Cdrd Missing Cards Not Presented Numiber of Children 

1 2 3+ 1 2 3+ 1 2 3+ 1 2 3+ 

SUB-SAHARAN AFRICA 
Botswana 4 9 3 2 8 3 0 3 0.7 0 0 43.8 29.8 40 4 554 549 59 
Burundi 43 8 39 3 47 0 0.4 0 2 3.4 39.7 48 3 43 8 272 837 149 
Ghana 32 1 34 8 41 8 0 7 1 7 7 1 60 1 61 2 58 0 455 813 98 
Kenya 4 3 8 3 9 4 0.2 0 5 2 0 56.7 55 0 57 8 667 1407 435 
Liberia 37 1 42 2 47 5 0 4 0.7 2 4 63 2 52.2 57 4 464 830 239 
Mali 65 4 65 3 53 1 0 6 3.0 1 2 73 1 68 1 54 8 295 605 159 
Ondo State,Nigeria 32.1 33 0 33 7 0 0 0 1 1 1 88 8 80 6 86 2 471 694 89 
Senegal 50 8 50 0 44 6 0 0 0.3 1 5 61.0 61 6 61 4 380 902 130 
Togo 14 3 17 5 8 7 0 8 2 4 7 2 53.0 44 6 43 1 356 633 69 
Uganda 22.7 25 2 27 5 0 2 0 0 0 3 52 5 40.3 44 5 357 927 289 
Zinabwe 6 6 9 1 12 1 0 4 0 4 3 3 33 3 25.3 41 6 487 694 91 
NORTH AFRICA 
Egypt 1 9 1 5 1 8 0 2 0 2 0 9 57 7 50 5 45 8 102 1570 517 
Morocco 31 6 45 6 54 1 0 1 0 3 1 5 46.1 44 7 47 3 760 1172 333 
Sudan 28 5 30 3 31 4 0 1 0 2 0 6 57 6 60 9 69 7 684 1365 344 
Tunisia 5 4 9 6 9 1 0 0 0 0 0 0 32.0 29 2 30 9 569 852 296 
ASIA 
Sri Lanka 6 9 9 5 8 9 0 1 0 5 2 8 23 9 24 2 22 6 809 656 111 
Thailand 63.1 68 4 68 2 0 3 0.6 3 2 48.2 45 8 35.2 079 489 56 

LATIN AMERICA/CARIBBEAN
Bolivia 18 9 23 6 26 1 0.0 0 2 1.0 80 5 78 9 80 4 746 969 265 
Brazil 34 8 36 2 45 0 0 0 0 0 0.0 0 0 C 0 0 0 716 495 195 
Colombia 13 1 12 2 19 8 0.3 0 4 2 7 53.4 52 2 50 2 507 425 130 
Dominican Rep. 46 4 52 4 60 2 0.0 0 0 0.0 79 5 75 6 79 0 659 707 251 
EL Salvador 25 2 32 8 41 2 0 5 0 5 0 8 0 0 0 0 0 0 519 572 169 
Guatemala 25 1 28 0 27 0 0 0 1 0 0.4 31 2 23 0 24 7 462 912 267 
Peru 9 2 10 0 6 8 0 0 0 0 0 0 65 2 64 8 72 2 488 528 162 
Trinidad & Tobago 1 3 2 0 4 9 1 0 0 8 5 9 28 8 22 8 26 4 381 294 102 
Mean 25 0 27.6 29 5 0 3 0 6 2.0 49 2 45 6 46 9 502 765 200 

Tnble 4 5 	Odds ratios for having Tissing values on health card question by relative birth order 
and period of fieldwork , Demographic and Health Surveys, 1986 1989 

Relative Birth Order Period of Fieldwork' Model Fit
 

Next to Prior to 2 Log InroVtwent
 
Country Last Last Two HickLe End Likelihood Chi-square
 

SUB-SAHARAN AFRICA
 
Botswana 2 08 0 002 2 26 2 51 
 132.5 23 6 ** 
Ghana 
 5 13 * 19 63 * 0 26 * 0 51 208.1 60.4 * 
Liberia 0 90 4 55 * 0 46 0 43 178 6 66 0 * 
Kenya 3 50 19 90 ** 0 98 1 44 251 9 41 7 ** 
Mali 3 18 * 24 38 ** 0 26 *** 0 52 369.3 143 6 ** 

NORTH AFRICA
 
Togo 1 93 5 50 2 48* 0 52 345 8 30 6***
 
Zimbabwe 0 55 3 94 0.55 0 64 109.1 26 1 *
 

ASIA 
Egypt 0 95 5 50 * 0 75 1 31 213.1 29 9*** 
Morocco 4 43 23 64 1 71 0 85 140 0 31.4*** 
Sri Lanka 6 93 33 64 ** 0 11 * 0 34 112.8 26.5 ** 

LA1IN AMERICA/CARIBBEAN
 
Thailand 4 01 23 38 * 1 27 1.95 204 4 21.3 *
 
CaLoItia 1 71 11 44 0 64 0 86 138 4 14 9
 
Trinidad & Tobago 1 81 8 34 0 54 0 43 131 8 33.4 *
 

'Only survcys included with at least 10 mis;ing values, unweig ted
 
,Reference category Last birth
 
.Reference category- Beginning .f fieldwork
 
Comp1ared to model with constant only; controlling for age of the child, mother's Level of
 
education, and residence.
 

* P < 0.05; ** P < 0 01; *** P < 0 001 
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All equations included relative birth order (a%defined above), 
period of survey fieldwork residence (urban or rural), 
mother's cducatlon (none or at least somc), and age of the 
child Residence, mother's education, and the child's age did 
not have significani effect, in virtually all countries when 
relati,,c birth order and period of fieldwork %A'creincluded 
Tlierefore, only the odds ratios for the latter arc presented 

Relative birth order has a strong cffcct on the odds of missing 
values, cspcially If it con cerns the sccond-to-lt birth or ne-
fore The results support the finding,, of the biariatc analysis 
The only cxception among the 13 countrics was Botswana 
Theie is no evidence of an importaint effect of the period of 
fieldwork on the occurrence of missing values 

In sum, the analysis of data on card presence indicates that da-
ta quality does not deteriorate dramaticallv for the ,,c,ndand 
third child under five year, Ho,,vcr, missigvaluesappear to 
be somewhat more common among the latter, suggesting that 
interviewers may have bcomC Ics attentive for the scond and 
third children listed in the health scton 

4 3 EVER IMMUNIZED 

The question on whether , child with no card presented had 
ever been immum/ed was asked in 17 countries In Senegal, 
the question wasasked only for childrenage three monthsand 
older Table 4 6 shows that DK r,'sponse, and missing values 
together make up 2-3 pcr.ent of report,, In Liberia, 2 7 per
cent of the respondents said they did not know lhe vaccination 
status of the child, in Trinidad and Iobago this value was 15 
percent In Liberia, most of the DK responses %,cre for clil
dren aged 24-59 ninths Mising values werc mo',t ommonin 
Trinidad and Tobago (3 4 percCnt), Botswana (2 4 per cent), 
Mah (2 3 pcrcent), and Zimbabwe (2 3 pcr cent) 

The problem of DK rcspons and missing values is gencrally 
less pronounced at agcs 12-21 month, Only in Potswana (3 1 
percent), Trinidad and Tobago ( 13 percent), and Kenya (1 2 
percent) were more than 1 perc.cnt of the data missing 

Table 4.6 	 Proportion of children under five years and 12-23 months
 
with "don't know" responses or missing values for ques
tion on whether the child has ever been immiunized,
 
it no card was presented, Demographic and Health Surveys,
 
1986-1990
 

Under 5 Years 12-23 Months
 

Don't Know Missing Total Totdt
 

SUB-SAHARAN AFRICA
 
Botswana 

Burundi 

Ghana 

Kenya 

Liberia 

Matl 
Ondo State, Nigeria 

Senegal 

Togo 

Uganda 

Zimbabwe 


NORTH AFRICA
 
Egypt 

Morocco 

Sudan 

Tunisia 


ASIA
 
Sri Lanka 

Thailand 


LATIN AMERICA/CARIBBEAN
 
Bolivia 

Brazil 

Colombia 

Dominican Repubtic 

Guatemata 

Mexico 

Peru 

Trinioad & Tobago 


VA=Not applicable
 

0.8 	 2 4 3 2 3 1
 
0.2 0 8 1 0 0 5 
0 2 1 3 1 5 0 4 
0 2 1 3 1 5 1 2 
2.7 1 0 3.7 0 6 
04 23 27 00 
0 1 0 2 0 3 0 3 
0.9 0 3 1 2 0.4 
0 1 1 1 1.2 0.5 
0 6 0 5 1 1 0.3 
0.8 	 2.3 3.1 0.0
 

NA NA
 
NA NA
 
NA NA
 
NA NA
 

0 3 	 1 1 1.4 0.0
 
0 9 	 0.5 1.4 0.8
 

NA NA 
NA NA 
0 1 0 9 1 0 0.6 
NA NA 
NA NA 
0 0 0 2 0.2 0.2 
0 2 0 1 0.3 0.0 
1 5 3 4 4 9 1 3 

The Lower age range for children in Senegal was 3 months, no, birth.
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44 	VACCINATION STARIS BY PRESENCE Table 4.7 Proportion of children 12-35 months ever
 
OF A CARI) vaccinated, by presentation status of
cards , Demographic and Health Sure's, 

1986-1990
 
How act uralc is the in fornalon about the presence of A child
 

hicitih card I,, led b\ the mothcr" The accuracy ca,, part- Not presentedl
iti, 	 Presented' 


k h, esaluatcd bv ,irtal' /in data Olt card, presenteJ 'ind data --

Number 1.unber
(iteser-,iccinalcd slalus In ciss "11iic, mother isponded 	 Per- 0 P I of 

"cs to I a'\ In' a card buii n ~not present it, aicirran (hIJuL cent Children cent Children
 

unl rioxs n)numbcr of ( hldrcn %Nill ncser haL been va cLinted
 
ald lie rc pI tcd ( I,to, i.cIt) heallln card kould lase had nl SUB SAi:ARAN AFRICA
 

' is tonprle,diould rest. nble te fraction of children 	 99.6shli, 	 Botswana 860 94 G 299 
Burundi 99 1 814 95 0 234 

h r v,'hom a (ard sais picscnitd, hut \,lfsh htd no entries Ghana 98 2 617 90 8 390
 
Is, Iaretdill rice i njpr, t chi- 99 6 98 1
ft (01 tuh(('inw.betwcen Kenya 	 1487 1048 

drcnn, ib and lthotc d shosn caid aimoi. all children vith a 	 liberia 96 8 624 92 0 409
 
Mali ,00 0 134 83 3 207


ieportcd Laidf N,.sojd piobablv rc l Ioerreiorting of card 	 Ondo State, Nigeria 100 0 345 99 2 477 

)OV.tssi(l (or pkfLrclI Ct lit lnllnt)b, lcLmothers \Nho 	 96 9 85 3475 Senegal 425 0 

could not pfoduct it Togo 99 6 673 98 6 550
 

Uganda 99 9 887 97 3 396
 
Zmbabwe 99 4 990 98 7 233
Ilable 4 7 bhox'.s ltht cjc rcn tire of uld rv it 12-L ,iontths 	 Zimae 

cescr tmt111u1nt. .,ddosnosd1llt0 i betl kLcn lIl I\oo groups 	 NORTHu11 	 AFRICA 

in lvn-hilud, ol nit ,ur\,,,Ns in 14 (, the sure ,s \\Lh data 	 Egypt 86 6 1842 87 8 1288
 
Morocco 99 9 970 95 3 404


aai Ihle thecidllerctnce is1isiIian 2 percenIt YCl, in al but 	 Sudan 99 6 926 100 0 830 

foli sIj\'xe Ih 1cc t c is si,,iller for 	not ln et'ntd In Tunisia 1244 100 0 329pbcI 100 0 


seen strx,,O iI sul-,thalto Africt 11(it,)sl.ani, Burundi, AqtA
 

C'h It1,11tberhm Senct!l and Ioio land Niotocctthc iropor- s-i Lanka 99 7 1245 98 5 243
 

lion eNr \,AccIntd isim,'ire Il in 2 pc rcent locs r among those Thai land 99 7 486 9y 2 211
 

s.ltb no)card prejse-ltccd than those % 111 . d piesented In LATIN AMERICA/CARIBBEAN
tt 

sonie .a'es the nio hcr mti1ht has e had an cniptvcardsith no Botlvia 98 8 491 98 1 1143 

\acLflaoI, on it,bit did ilInot ,hox Itils to the i'ter- Colombia 100 0 560 99 6 383card 
Guatemala 100 0 042 99 3 272
 

tic\Net mOf e irir / v va((ation Isalo Peru 98 8 ,.33 100 0 564
nderrepoitig enae 

pOssIhlC' In 1iler ii, ho,.'exc r, Tablc 4 7 can be considered as Ti inTddd & Tobago 99 3 601 9b 4 123
 

extdc.iltc ofnllTn()r incot1tencs ittnmother\sreportingof c~rclr tCorutations were not possible for Bra.,it, Dominican 

pos,'e, ion or -,ccinatioin statfs of hi children in the ssecn P rublic, Ecuador, EL Salvadoi, and Mexico (see TabLe 4 1) 
sures nentoted abo e -rcentagO with at least one vaccination recorded on 

lre'-ented card 
ercentige having mother rcspond "yes" to question on
 

whether child had ever been vaccinated
 

45 	 COPYING OFCARD INFORMATION 
At Table 4 shows, missiti, and incon',dstent values were re-

The accuracN ofcn;p tng the dales of spec)Iic %,clina!i.Ins can cordcd Iii a limitcd number of sursev, However, Kenya had 

be evalu.ited by lookingat the trecqucney of impossible or high- mote than 5 pertent of the vaccination dates either incons,

ly unhkcl. dales Of course, it ispc/ssblc that the hclth work- tent or missing 

ers niadc errors in recordine 1112 %acctnatlondate, on the child 
hcalth cards, and this tspc of ci ror cannot be distinguished Me,isles vaccination !s recorlmmendcd at 9 months of age and 

from error, made b, the inter- tescsrs An addittona, problem itis generally unlikely that it is given to childien younger than 

i the ealuation of dali qualil is(rcated by the different edit- 6 months In spcial citrcumstances, such as measles ontbreaks, 

ing pr,)cLdurfe used Ii tilc,,,rioussurcs For exanmple, ac- ,ei-y young children are som-limes tipmuni/ed, but in general 

Lording to the DI IS guiJCines, a 97 code is to be assigned dut- less than 1 percent o1 the measles vaccinations should haxe 

Ing machine eclint when incons sIen ,es appear bemccn (at) been givcn to clhildren under 6 months of age Siirl,rly, the 

th, recorded dales of xaccnation and tile recorded birth date sec-on~l dose of D1 T is recommerided at It %Nccksof age and 
ofthechild or (b) the sciuence o dates ofihe respctisre ,ac-I- giving DPT2 doses during the first month of life is not %ery 
nations (e g , third dose If DPT gisen before the first dose of probable The third (Jose(IfDPI is recommended at 14 weeks 
DPT) Hlosexcr, in many instances the dciattmiton data were of age and DPTI vac.iations reported dui int the first two 

used to edit the dale on the spot, e g,changing the btrih date monilhsof lte point to inconststeLncies between btrth datesand 

or tlhe datcs Of specillc 1,acLination dates vaccinati(on dates It is noted that errors in the age at vacci
nation do not necessarily indicate something is wrongwith the 
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Table 4.8 Percentages of vaccinatlons givrn too early using card information only Measle3 before 6 months, DPT2 before 1
 
month, and OPT3 before 2 months of age (percentages of all vaccinations with dates), percentages within zero or
 
negatise intcr~ais between V0iT doses, Dem3graphic arc Health Surveys, 1986-1990 

Measles DPT2 DPT3 Inter als between DPT Deses
 

Nimhcr humbe r Numnber 
Missing/ < 6 of Missing/ < 1 of MicsIng/ < 2 of DPT2 _5 DPT3 5 
Incons Months Children Incons Month ChildrEn Incons Months Children DPTI DPT2 

SUB-SAHARAN AFRICA 
Botswana 0 -) 1551 0 1 1933 0.0 1811 1 2 0 8 
Buiundi 4 3 1023 0 0 1241 0 0 1039 0 0 0 0 
Giana 5 5 760 0 0 840 0 0 671 0.1 0 2 
Kerya 5 7 4 6 2065 6 6 0 3 2823 6 9 0.3 2565 0 7 0 3 
Liberia 8 1 776 0 0 564 0 0 338 0 0 0 8 
Mail 2.4 207 0 0 130 0 0 86 0 0 0 0 
Ondo State, Nigeria 0 0 372 0 4 564 0 2 435 0 2 0.0 
Senegal P.4 497 0 0 484 0 0 278 0.0 0 0 
Togo 
Uganda 0.0 4.5 1311 0 1 0.0 1387 0.4 0 0 1049 0.1 0., 
Zimbabwe 2 2 1761 0 0 1983 0.0 1845 0 2 0 2 
NORTH AFRICA 
Egypt 2.9 1831 0 3 2212 0.2 1806 4 9 4 7 
Morocco 2 4 1444 0 3 1f3 0 1 1662 0 8 0 5 
Sudan 1 7 4.5 1365 3 3 0 3 1711 4.3 0 3 1435 0.5 0 9 
Tunisia 3.3 2269 0 0 2651 0.1 2456 1 3 2 2 

AbIA 
Sri Lanka 0 2 1409 0.0 0.0 2561 0.0 2362 0 C 0 0 
Fhaland 0 5 398 0.0 870 0.0 748 2 6 3 5 
LATIN AMERICA/CARIBBFAN 
Bolivia 5 4 661 0 2 b84 0 3 521 1.1 0 5 
Brazil 2 9 1588 0 1 1795 0.0 1599 0 0 0 0 
Cotombia 2 8 863 0 0 1045 0 2 932 0 0 0 0 
Domirican Rep 0 0 6 3 107 1 5 0 0 357 1 2 0.0 215 4.5 5 3 
Giatemata 0 0 2 8 1584 0 0 0 1 1649 0 0 0.0 1283 0.7 0 5 
Pe u 1 4 1 3 706 1 5 0 1 806 0.9 0 3 657 1.8 2 4 
.1inidad & Tobago 0 6 1 8 505 1 3 0 1 1255 1 0 0 1 1085 0 5 0 2 

Percentages are only shown for surveys where codes for missing or inconsistent values were used at least once. 

,atcifLnaiondatc The lirtl dal of thechLldcould bcthecausC Greatei than 1 percent of children have negative )r Cro in
of the ilconszitncv tervals between the dates for DPT2 and DPT3 doses in five 

countries Dominican Republic (5 3 percent), Egypt (4 7 
MeaslCs ,accinatlion dates rarely indicated a \aLccIation prior percent), Thailand (1 5), Peru (2 4), and Tunisia (2 2) 
to 6 months of age in Botsvana, Ondo State, Nigeria, Sri 
Lanka, and Thailand (less than I percent of children witn 
measles %,ac'nation recei, (d it before 6 n6onths) At the other 46 RECALL COVERAGE 
extreme, in several surxcs m( rc th,:n 5 percent of thecthildren 
recic,cd measles N.accinaions before 6 m(,nths, including Inaddition t) copying card information, mothers in eight sur-
Liberia (8 1 pcCIIn), Dominican Rcpublic (6 3 percent), ,cys wcrc asked to recall specific vaccinations gien to their 
Ghana, Boh ia, and Senegal Kenya has 5 7 percent misig child(rcn), if no card was presented to the interviewcr Moth
ind in(onsstcnt date,, and an additional 4 6 pcrcenl of er's recall of vaccinations is very important to be able to esti
children recLicd ,accination before 6 months of age mate vaccination coverage among all children with orwitthout 

cards In Table 4 9, recall data and card data can be compared 
Data on the age, ,t 'I,hich DPT2 and DPTI wrc givea suggest to obtain an idea ol possible under- or overreporting of vacci
that copying errorsare not %crV comnon, sinc no country has nations by ipothels In general, coverage is expected to be 
more than I)5 percent gixcn at Improbably early ages somewhat lower among children for whom no card was pre-
Howccr, Kenya anI Sudan do hac 7 and 4 percent missing sentcd to the interviewer, and the discrepancy ts expected to be 
and inconsistent values, respectively larger for multiple dose vaccines The recall coverage is de
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Table 4.9 Health card coverage and recdlL coverage among children 12-23 months 
Percent of children with card, with
out a card but ever vaccinated, and no card and never vaccinated, ratio (x 100) of health card coverage and
 
recall coverage for speriic vaccines and full imninuization, Demographic and Health Surveys, 1986-1990
 

NLnber 
of With 


country children Card 


Morotco 1101 50 5 

Sudan 1150 46 2 

Tunisia 820 77 0 

Sri Lanka 774 82 1 

Bolivia 1110 23 1 

Brazit 578 73 8 

Guatemala 823 55.5 

Trinldao 380 79 5 


NA=Not applicable
 

Type of immunization 
No Card No Card .. . ...
 
but Irmi no Imm Iota[ BCG DPrl DPT2 DPT3 OPV1 OPV2 OPV3 MSL 
 FulL
 

35 0 14 5 100 0 
 99 5 89 0 82 8 78 5 89 0 82 8 78 5 74 1 75 5
 
32 9 21 0 100 0 103 4 
 96 0 96 9 94 1 94 7 97 1 95 9 104 9 102 3 
20 5 2 6 100 0 102 4 95 4 96 2 93 1 9S 7 96 2 93 4 73 4 80 6 
17 2 0 7 100 0 99 7 9b.-I 94 0 86 0 9' 1 94 0 86 3 87 7 79 2 
61 7 15 3 100 0 105 4 91 4 73 9 50 2 99 9 87 8 68 3 91 8 54 2
 
21 1 5 1 100 0 84 6 66 0 61 0 59 2 82 6 78 3 68 0 91 8 55 0
 
25 8 18 7 100 0 116 5 91 1 84 _ 69 9 95 7 87 2 74 3 87 2 74 5
 
14 5 6 1 100 0 


tired ar, the prortion ofLhtldrcp who rccei,,ed a speclflcvac-
cination amiong MIchildren who ha\.c no card but tad at leat 
one xa, Linalion reported t, the respondent In tvo survey, 
(Sri Linka and Trinid,,, and Tobago) a separate qucstion on 
v,hether the child had exer been immunied was asked belorL 
asking about specific vaccinations In the other survey,,, only 
questions about the specifht. accinations " ere posed 

Except for Sudan, re'all coxerage is indeed lower than card 
coxerage in all eight surveys The dilferenccs are greatcst for 
the tlird doses of DPT and for poio VLccInations For exam-
pie, polio3 recall coverage is less than 80 percent of polhol 
card (owerage in 5 of the 8 survc-s 

Recall wx crage in Sudan is aln)St as high as card cmerage 
arid iseven hgher for meales vaccination -tismay be real, if 
not being a'e to present a card has no retionship witLh cover-
age levels, an unhkelv k.liclusion given the resuhs from the 
other couptries A mere realc exlanaton, howexer, is that 
moiheis x hoSe chdien did receive at least soni vaccinations 
tend to omerieport the namber, perhaps because they confu' e 
saccinations with curatie injections 

4.7 COMPARISON Wi OTHERI DATA SOURCES 

VaLc.lnation coverage rati,' are usually derived fiom either 
special coxcrage surveys or routine data from health facilities 
,,here vacinations are gien The coverage ,ureys are 
conducLted usmng,tshidardsur\eymcthodologVrcc)mnicnded 
by the Expanded Programme on Inmuni/ation (EPI) of the 
World lcalth Organi/ation (WHO) (Hcndcroa and 
Sundaresan, 1982) 1 he surev sample onsists of 3(1clustet s 
selected Vith probabiity proportional to population siue Tile 
first household in each cluster is iandomly ( hosen and, to 
reduce survey costs, all sun)sequent houshbolds ire seecLted 
ftom neighboring households until at least se.en cllIdren in . 

1t-us ,tciilon is bist d on tiocrina dd Van jiint ken 11911) 

1A 99 5 98 2 80 8 101 0 100 9 73 6 NA 47.8
 

s('lected age group are identified With fits nethod, the leel 
of VaccLinallOn co crage Can be eStiniatcd %,'llIi a prcisioil of 
about 1) percent (I cmlelhow ct al 19S5) 

The EPI clusicr samiple coverage sure~s are carried out ill 
many countries Ilosser, two concerns hae been raised 
rc.arding the rehlabilit, of the resulting coveiat estimnlales 
the ,atnplc mlaybe biased by o\ errepreSenation of households 
Ioc.ted near health ,aclhties, aad inelirie\ss are often 
conducted by health xorkers, Mt1cl may introdui e an 
additional bias 

National covrage estimlates can also bc based on routilch 
reported data from the iimuni/ing tinIcS Data from ihese 
health information sstem, holievei, are rarcly complete and 
assumptions have to lbe made to estillate the cmerage In 
addition, the denominator (number of children eligible lor 
vaccin,tion) of ten has to be csiniated Iion olher sources, 
such as popult nllprojections withLCieSUS data Itis kno, in 
that censuses usualv undercount young children 

The DHS ,urx CVs can be conpared to ofliclial cstlates of 
vaccination coverage based on either (A lhe two method, iftie 
perid of the DHS survey coincides with the refercnce period
for e,,timale, from other sources Sin.,e te locus oi most EPI 
dust coxerage surneys is Oin children 12-23 nioths of age,
the comparson will be hnited to this gc group A, in EPI 
cluster sample surxevs, information 'in ,LcIlollns given to 
the child Is copicd from the child's health card if itis 
preseited In the EP sur'evs, if no health card(is presented, 
tbe m(itlher is usuallv asked to [etall specifih ,accinalions " 

2In snt. t)i Isurxo,' d 11 1nl Nikl O iC1o1\S1 Ii i ChlhddILihnmiiCd i 
ioi lh .rd .. is pr scri i, lhint F .r hrllidlno.i10hni1iv 

i illthLrd i t r &.,,i d \ t lit U IKr (h11d ill Idlrt Lis id{iit1iL 11
t'd t)11od it lonI ,pkL c \"l+ i(_M,11I011| %Mitf.lkLd Iht j)kp l trLi NI' d fo) ['
 
i'11 LO gi csiim it t iids d1d touts I' onILd In mu ii ILI
 

(1090) ii pr u.,ssdr trn, toss%in t pi n 1 
da, dnad/iinbd ih t it oihc.r ,i\ I)i IS 'u ,t\ In I 1i11 17 in tihtsL- ser. 
ikttl to reCaiI spci liC %,ittiniion%dhid li iatormiiin "u, WsLd "iilh the 

tir, ,t turund Jgin 

card diti io ohl un coscr.gLc sl~tlilts 

9)
 



Table 4 10prcscnts coverage for BCG, three doscs of DPTand itics are in lint I h the estimates pro ided by hcDHS for the 
oial polio (OPV), and measles vaccinations for 12 countries same permd In Bohia the reported cL\ rage for 1988 ap
cccrcd by DIIS reports The toVCtagC LSliicaS f 0i1 u pes ItIt IIt cL raIg found in tihe D ISniuLlow. r than I 
tcuntricswith EPltlustcrsamplesurcsare\%ithinan,,, epl- suictv In loir other cOuntrics (Fmmpt, Ghana, Niecria, and 
able range of the cstimatcs made from the nationally reprcen- Paraguay) DI IS coerage rates art losser than Natinatnion 
I iti e samples ofDHS suricys (Bots\Nana, Kcnva, Zimbabwe, Loecr,ige rates based on hcath infoinuation SxSLk in reports 
Sudan, Ghana, and Nigeria) Data based on aiihltv reports are 
muchlesscoisntlcntwitli DHS results In Tunisiaand Uganda, in sum, DI ISestimatcs of \aILcination coserage are gtntrall 
LOerage estimates based on data reported b, the hcalth lacil- in the saric range as coverage estimatcs based on the t luster 

Table 4 10 Comparison of DHS and WHO data on immunization coveruge among children 12-23 months (percentages)
 

Number of 
Country Data Source

1 
BCG DPT3 OPV3 Measles Children Remarks 

Botswana DVS Aug - Dec 1988 95 88 86 87 615 Surveys in agreement with DHS 

Survey 1987 99 86 88 91 425 
Survey 1990 98 92 89 87 NA 

Kenya DHS Dec 1981 - May 989 93 82 82 72 1315 Large survey agrees well with DH$ 
Survey 19&f 86 75 75 60 2451 

Zimbabwe DHS Sep 1988 Jan 1989 94 86 86 79 630 Survey estimates close to DHS 
Survey 1913 97 79 78 83 NA 

Sudan DrS Nov 1989 - Jan 1990 76 60 61 61 1150 Survey in tine with DHS, 1990 
(Northern) Survey early 1989 67 53 53 57 1260 reported data appear over-

Reported data 1990 94 81 81 71 NA estimate 

Ghara DHS Feb - May 1988 69 42 41 51 782 Survey data agree with DHO, but 
Survey 1987 71 37 34 40 209 reported data overestimate 6CG 
Reported data 1988 94 45 44 67 NA and measles 

Nigeria DHS Apr - Oct 1990 63 36 36 48 1356 Survey 1989 in agreement with 
Survey 19&9 58 44 44 46 NA DHS, but reported data for 1990 
Reported data 1990 96 57 57 54 NA are overestimation 

Burunai DHS Apr - Ju' 1987 77 55 57 59 663 Reported data are not consistent 
Reported data 1987 84 69 45 55 NA with high DPT3 and tow OPV3 
Survey data 1989 53 47 49 39 NA 

Bolivia DHS Feb-Jul 1988 55 28 38 58 1108 Reported data appear to under-
Reported data 1987-88 27 39 40 44 NA estimate coverage, altheugh 
Reported data 1989 70 40 50 70 NA coverage may be increasing 

Paraguay DHS Apr - May 1990 66 52 752 57 815 DHS in tline with coverage year 
Reported data 1990 90 78 762 69 NA before, but 190 reports over-

Reported data 1989 58 68 722 59 NA estimate coveragc considerably 

Egypt DHS Oct 1988 - Jan 1989 70 66 66 76 1593 Reported data appear serious over-
Reported dita 1988 80 87 87 84 NA estimates, but DHS estimates also 
Reported data 1989 83 90 90 93 NA difficult (see Boerma et a. , 1990) 

Tunisia DHS Jun - Oct 1988 95 88 88 78 759 Reported data in agreement with DHS 

Reported data 1988 85 91 91 83 NA 

Uganda DHS Sep 1988 - Jan 1989 70 38 38 49 946 Reported a3ta in tine with DHS 
Reported data 1988 77 40 41 49 NA 

'Reported data refers to information reported by facilitics
 
OPV2
 

NA = Not applicable
 
Sources WHO (1989, 1990), Boerma et at. (1990), and DHS country reports.
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sample coverage sur-xcys, whilc reportcd data from health facil-
ItiLS often diffcr considerably ftor DH, estimates The latter 
situation ismost lkl due to inaccurac, in the estimates based 
on routine report,, 

4.8 CONCLUSIONS AND IMPLICATIONS 

In general, DIS data appcar to L a uS Lful Sourct of infor-
mation on child %accinalion For most of 111L surc,s in thL 
pc riod 1'80-lI,(A), data on specific ac.. inations , .crcnot ol-
Ictt.d from the mother ifno card a,, prc scntcd, ,, hit h compli-
caltd .Stirnation of national s crae'. k Isl [I his topic is dd
drsscd clscIAherc (Boc rma t al , 1(')N)) I The a.curacv of 
mothL S recall of Naccinations is difficult to a,'.sS Data from 
7 of thL 8 sur,.vs suggLst Iliat cocrag, should L somRnc hat 
loscr ,among children Aith at lcast somc \accitnatons, but no 
card s(.Ln, than anong children \aht irds prsc nkt.d to th_ 
infLr\ic.,x. In the Sudan DFS, thcr. Is soner cidencc that 
mother,, tend to ovcrrcport ,accinations 

A major problem Is the low pcrcLntagc of children for whom 
a card could not be presentLcd, t yen though the mother said she 
had onc In s.',cn countrics, lcS, than half of the cards reported 
wrc. actualk SL n,and in only / of 22 surveys wcrC more than 
71) wxrccnt of the cards actually prcscnt cd to thc interviewer 
Not ,hosrng the card is Plor. common for oldcr childr.n, but 
t(hrL Ippt ars to hL no rl,tionship t).tw( Cn th rclatiVL birth 
ordcr of thL child in th. h.,lth sLction and card prcSentai(,n 
ratt.s Missini '!aluc.s%kLrL,ihllv more conmon for children 
Nho \%Lr_ not th last birth, indicating poor.r interviewer 
pt rfot nianc., but the si/c of thc absolult difcLrLiL cts were 
smadl in ill SuIXe'1, 

In th. DIf)-lII ,)rL, fut,lionnaire, information on spo-cifit. Nac
cn,1tions ,scollccd from ihe nother if no card is presented 
I urthcr, if the card did not sho,,, all , cinations the mother is 
asked ,,lIhthc r the child had rectiCd anv ,dditional "accina
tions A fiiial ,ddition is thai, if thc. mothc r had n card, she is 
akcd ,,hcthcr sti, c,,cr had a health card for het child 
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Diarrhea and ruspiratory infections arL among the leading 
causcs of death in childhood in dccloping countr.cs There-
fore, data on the prLsalcnce of thcsN illnesses and on the 
health-treatment seeking bchasior during upisodt s of illncss 
are Important for hcalth programs fi thL first phase of thL 
Demographic and Health Sur t s projcLt (DilS-l, 1984-101M), 
dataon morbidltv and tri'atment palterns cLrL collUctcd for all 
hsing children und.r fisc ,cars Of ,gc %lost sur tV's inludt d 
a (lucstion on diarrhLa pr alL ncc , and about lhalf of th. sur-
%i,, collected Information on rcLspiritor, s,mplt nls (cough, 
difficult breathing) and fc.LI 

Measi ing dicasc prt.alunce (or incidcnce) Incross-sectional 
surc%,s , difficult ScLasonalhtv 11luttion, and rc call prob-
lems aft _Lestiantcs of discasc o(Lurrcnc In DIS,, the pri-
marvobj.Luti of th. s. tion oi morhtdit\ was to aL' treat-
mcnt pltturns NLt, this tU.,uation Of thtC qua t,, of mnorbiditv 
and trc.atnmcnt patttrns focuses on jrcl,dincc data NMit hOds 
to cluatu thu qua01tLof trctlc nt data iru not ruadil', \,Il-
able, and therc are more oppoitunitics to ass. ss thu qualit of 
morbidit, reporting I toss uscr, 11t1Lftith of tcatnl-il dt, 
dc pc nds to a larg c .\t tnt on the qualit of the modbicli data 

The first part of this chaptcr is a ri\5ic , ot h11il,ah1lc DIII, 
Information on diarrhca Ihe quhc Lions on thc pru\,LcnII( 0 
diarrhu.a arc r*.iewccl, 1d,Iofocd bv an asscssIn nt1 oLthflut. tL 
of child fosturing on nmmrbidit ru porting I 1ic Isuc Of o c r- or 
undurruporting of hrrhua \Within AtMo-,ssck recall pcriod is 
,tddrc.,,s d bl, exanining tht rati(o of diarru al Intl last 24 

iiiatl 'hours \crsus darrhla Itcrm ssd i t\O-w iCk rc tall 
period In addition, the qualht of reporting Is us ,tltlctcd by 
comparing dlarrhc.a prus\ahnce rdtis with triatmcnt r It.,, In 
sonie surscvs, atquLstion on tie duration oif diarrhea s.,,s in-
eluded The amount of haping at one Wck is used to ass sc, 
lie quahtv of thCs data E\aluating tiie quahty of diarrhea 

trcatment data cannot bl. don in detail since no mcthods are 
asamable I he qucstions ,s ed differ f-om sirt.c I surscv, and 
the effects of thuir ,ariabidity on treatment rales a1Lassessed 
In addition, proportions ith missing salucs \wllt hL taken into 
account 

In the second part of this chapter, the quality of the data on fe-
scr and rcspitatory symptoms i, cvaluat.i c The approach is 
similar to the ope taken for diarrhea, but lc,,s extcnsise, since 
fewer rurscys included thLsc topics and, if included, fc\cr 
questions Acre asked on fccr and respiratory symptoms 

5.2 DIARRHEA 

5.21 uctions on Diarrhea Occurrence 

The prevalence of diarrhea was determined by first asking the 
mothers of all living children under the age of 5 yea.Nwhcthtr 
the child had had diarrhea in the last 24 hours (Tible 5 1) If 

the answea was negative, the intcrcewr then asked whether 
the child had had diarrhea during the last 2 weeks No diarrhca 
data wurc collected in Indonesia and in seven countries differ
ent qutstions wert askcd For cxample, the surscys in Mexico, 
()ndo St,t (Nigcria) and 'enegal only asked about diarrhea 
in the last tMo WCks, in Liberia and Ecuador, the last four 
wc .ks, and in l.gpt, one wc k In Bolii, if thu. Child had no 
diarrhLa in thu List 24 hours, thL mother was asked when the 
Chlid had diarrhLa last 

In most ,urNcys th judgcmcnt conccrning what is in episode 
of diarrhea was madce bv the respondent ttowc.,, -I, iII Zimbab
\., a1dLfinition was proided to the respondent, 1C, at least 
thrctu stools a dav, and in ()ndo "t,itc, Nigcria the numbcr of 
,tools on the worst day of QIiu cpisodL was a,,k d Mother's 
iLcrcc ptlion of tictlicr the clarrhua \\,as mild or scterC was 
uscd in Lv\pt aind Iganda In f3olii, Fgvpt, and %udan tie 

tluc ,stion was ,t,kcd v,huther thc r. as bood Ill the ',tools, 
\hih would distinguish crtain tpcs oft nou'iral diarrhea 
(L.g , shigLt101is) from thu AcMC, watur, Liarrhc a 

Ilrniiu 'stlr\c , (t tltons, wCrLask( tl ab t teit duration of the 
epi,,occ of diarrhea in the la ,t t\o week,, Such data are more 
mulaninglul i a dd1, i,tnttion is made b1 t cc n duration of 
u thlt siill contmiing (duration-to-date) andLpisodt.s arc 
dtiIation of tc rminat d cpisodus (cimplclifd duration) It was 
not possible to make tis dlstinc u-i In Ondo "tate, Nigeria, 
sinu thurc \,as no queslion oin the prcsuncc of diat rhua in the 
last 24 hours In Botswana, Kenya, Sudan, and Uganda, data 
\scrc only coll(ccltd tir duration-to daLte for Currc ut upisodCs 
('fHow m my dayv&s ago did it stlrt'') In Bols a, Eg\pt, and 
(juatcmala, if dlmarrhu,t had ,topped during the two weuks 
bNfoire the su-\ ty nothers wurt also s',k d how many days the 

pisodt, had llstucd (in Egypt tie rctll priod wa,, one week) 

5 2 2 Don't Know Resx)nses Duc to Child Fostering 

Table S 2 prulsets the pvr~ciitages of children undur five years 
with mssmng resporses mid of nloth( rs who did not know 
whether they had had dmarhi , in the la two wtueks Missing 
valucs drc obscr ecd for Ils than 1percent of the children in all 
but twko countries Mah (2 percent) and Trmndad and Tobago 
(2 percnt) 

There I,, consicLIablc %ariation in the percentage of don't 
know rtsponscs Vhuy aie rart in Egypt, Guatemala, Mexico, 
Morocco, sri Lank ., 'Sudan, and Tunisia (less than I pcrkcnt), 
but in-,ecncoutrie,, they ac ounted for 3or more percent of 
the mothtrs Thl problem is particularly common in Botswa
na (12 percent), Liberia (9 percent), Uganda (8 percent) 
Bolivia (8 percent), and Zimbabwe (7 percent) 
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Table 5.1 Questions asked concerning diarrhea occurrence in children under five years of age,
 
Demographic and Health Surveys, 1985-1990
 

Diarrhea Diarrhea Duration 
in last in tast of 

Country 24 Hours 2 Weeks Episode Severity/Type of Diarrhea 

SUB-SAHARAN AFRICA 
Botswana yes yes yes 
Burundi yes yes no 
Ghana yes yes no 
Kenya yes yes yes 
Liberia no 4 wks no 
Mali yes yes no 
Ondo State, Nigeria no yes yes N of stools 
Senegal no yes no 
Togo yes yes no 
Uganda yes yes yes Mild or severe 
Zimbabwe yes yes no Defined as at least 3 stooLs/day 

NORTH AFRICA 
Egypt yes 1 wk yes Mild or severe; blood in stool, etc. 
Morocco yes yes no 
Sudan yes yes yes Blood in stool 
Tunisia yes yes yes 

ASIA 
Indonesia no no no 
Sri Lanka yes yes no 
Thailand yes yes no 

LATIN AMrRICA/CARIBBEAN 
Bolivia yes yes' yes Blood in stool 
Brazil yes yes no 
Colombia yes yes no 
Dominican Rep-blic 
Ecuador 

yes 
no 

ye's 
yes 2 

no 
no 

EL Salvador no yes no 
Guatemala yes yes yes 
Mexico no yes no 
Peru yes yes, 15 days no 
Trinidad & Tobago yes yes no 

1 "When was last diarrhea episode?" 
2 Last births only 
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Table 5.2 Percent of children under five years with missing or don't 
know (DK) responses

for diarrhea in last two weeks and percent with don't know responses, by
 
fostering status, Demographic and Health Surveys, 1985-1990
 

Percent Percent DK 
Dia'rhea in last 2 Weeks Usually Number 

Not with If with If Not with of 
Country DK Missing Mother Mother Mother Children 

SUB-SAHARAN AFRICA 
Botswana 11 8 0 7 15 4 1 0 71 2 3069 
Burundi 1 2 0 3 0 8 0 6 67 1 3502 
Ghana 2 3 0 8 4 2 0 3 48 7 3690 
Kenya 1 0 0 8 2 4 0 5 22 2 6539 
Liberia 8 6 0 4 11 3 0 7 70 3 4307 
Mati 2 1 2 1 3 3 0 2 58 2 2905 
Ondo State, Nigeria 1 9 0 0 4 0 0.0 45 1 3018 
Senegal 4 7 0 1 5 7 0 9 66 7 3708 
Togo 2 0 0 9 3 2 0 3 55 6 2803 
Uganda 7 8 0 1 7 8 1 4 83 7 4373 
Zimbabwe 7 0 0 4 6 8 1 2 87 0 3164 

NORTH AFRICA 
Egypt 0 0 0.3 0 2 0.0 0 0 8009 
Morocco 0.4 0 6 0 9 0 3 10 2 5602 
Sudan 0.9 0 4 0 7 0.7 22 0 6062 
Tunisia 0 1 0.0 0 2 0.1 0 0 4250 

ASIA 
Sri Lanka 0.4 0 7 1.2 0 3 7 4 3877 
ThaiLand 2 0 0.4 2 7 0.3 62 2 3520 

LATIN AMERICA/CARIBBEAN
 
Bolivia 7 7 0.2 0 9 
 7.5 30 9 5205
 
Brazl 
 1 8 0 2 
 2 7 0.1 65 4 3224
 
Colombia 1 6 0 5 2.6 0 2 52 9 
 2616
 
Dominican Republic 3 9 0 6 7 6 0.8 
 41 9 4105 
Ecuador 
 a 0.3 
 1706
 
El Salvador a 0 3 
 b b b 3235
 
Guatemala 0.3 
 0 0 0.9 0.0 28 2 4230
 
Mexico 0 4 0.0 b b b 
 5316
 
Peru 1 3 0 0 
 1.3 0 7 45 9 2836
 
Trinidad & Tobago 1 0 1 7 
 3 5 0.4 15.9 1887
 

a No code for don't know
 
b No data on fostering
 

Child fostering ,,the most important reason foi a lack of In part, this may bc due to theslightly different questton asked 
mother's knowledge about thelhcalih status of her thild(ren), in Bolivia, I C , It the child did not haxe diarrhea in thL lat,,24 
as becomes evident from the last three columns of 'Iable 5 2 hour,,, when Was the last episode" This (qucstionreplaced tie 
The majority of mother, whosc ciildicn did not usu,.llv live more specLific quc',1101St diarrhea in the last lx o ,cel,,sisn As 
V, t Iher did not know,,,helher theirchild(rcn) had had diar- a rcsuli, 2 1 perccnt of all mothers ai I their cild had nexer 
rhea The percentagc of "don't know" responsc,, is Iov, if the been ill ,vith diarrhea, and an additional 8 percent did :(ot
child lsuallv lics with the not her I or example, in BotsxNan know whcn (hc last episodeoccuired It Scemsltha t,t is t} pc of 
only about I pcrcnt (f the gnolht-s xho,,c lhild usually stays open questiondoes not lead to satllacloryNdata ondiarrhea in 
vilh them did not kno, ,hethc, r Ilw ( hild had diarrhea in the the last two weeks before the interview 

last two Wxeeks before the surNcx, whereas if mother and lhild 
were not uualiv together 71 percent did not know 

5 2 3 Duration of Diarrhewl Epimxl's
The only exception is Bolivia, where 8 percent of the mothers 
did not know whether their Lhlild(rcn) had had diarrhea in the Data on theduration ofdiarrhea amoigchildrcn with diarrhea 
last two wccks,even though the chtld usuallystaycd with them in the 24 hours before the survey Were ollcLed for eight sur
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Table 5 3 Percent missing values and don't know (DK) responses among children under five years of age with diarrhea in
 
the Last 24 hours, by number of days since onset of diarrhea, Dcm'graphic and Health Surveys, 1986-1990
 

Country Missing DK 0 1 2-5 6 7 


Bots,4ana 1 3 3 0 1 1 19 4 54 9 1 6 9 0 

Kenya 8 5 2 9 2 0 12 7 46 7 1 5 12 4 

Uganda 0 6 2 6 4 8 11 7 47 4 3 1 17 1 


Egypt 0 0 - 10 4 4 1 54 6 9 1 18 8 
Sudan 1 1 1 5 1 8 9 0 59 3 2 7 101 
Tunisia 0 0 0 10 4 66 5 2 7 11 1 

Bolivia 0 0 1 4 4 0 15 7 55 1 3 0 11 1 
Guatemala 0 0 - 2 1 14 3 52 4 2 3 4 4 

- Dash indicates no ,sponse category
 

vcxs (Table 5 3) Duration da'l may be important to asess the 
extent 10 which chronc diarrhea isa problem 1Missing values 
are seen to prcsent a problem :n Kcnya, with 9 percent 
missino (Uganda is no, included in Table 5 3, since the 
duration data wete not mcIludcd in the standard recode data 
file ) 'Don't know" responses vcrc given for an additional 3 
percent of the children \kith curienl dlirrhe, in Kenya and 
Botswan,i In three sureys (E,*pt, Tunisia, and Guatemala) 
there v,,r no coding ca eeorv for "don't know" 

leaping at 7 days is common in ill surexs ex,.ept Guatemala 
xhere it ocurs at 8 d is Ileaping at 7 days most likely occurs 
bec.ause many niotheis rcspondcd that the diarrhea started I 
week ago The percent using this response is modeiate in most 
surxevs, tipically Q-12 perent In Egypt, heaping is rather 
serious, with 19 per.ent of responses at 7days, 9 percent at 6 
days, and almost no cases starting more than one week aigo 2In 
all sui-e s, exLept Eg, pt, there appe,,rs to be a deficit at Odays, 
I c, the day of the inter, iw, \, hich on the average is halfa day 
New cases ol diarrhea might not have been recogni/ed as such 
or might hae been reported is having Stated one day ago 

The proportion of children hi ing diarrhea for at least two 
weeks %,trics from 2 percent in Botswana to 1)percent in 
Guatemala In all countries the proportion of children having 
diarrhea for at least three seeks Is considerably lower and 
%ariesfrom none (Tunisia) to I percent in Bolivia 

('ironc diarrhca usuatll, isd find as diarrhea ofi t io or three\,%tks 
durationn 

2inl, ol)l1',sur cvs tiotiiandf lNpi ltiiaon duriionofongoingisoldYts 
of dharrhtia s mtl as tnding date and duration of Icrminiicd plsodes st rt 
coltctl I),ulv prLvatncL and incidLn tt of diarrhe i can IC CAe,ataacd 
(FtIrni ctiI, 1991a) In Iolivi, incidt nLdcthnLdcorsdcratt','it itierc.ia! 
pt-rd sas tonger than 2-1 das I, I gNpI,ihcnrc I m NaslvaeRap of cascd 
starling sesen davs before the survey, whch actually led to increaing preva 
tInccofdiarrhca,,ilhin the ont. seck inod ,iith ptakingaitsven days btfor. 
ihe survey and almosi nothing thcrealttr Such a paicrn is very unha.-ty 

Number of 
8 9-12 13 14 15 16-20 "20 Total Children
 

1 1 1 8 5 4 3 0 5 1.6 100 128 
1 1 2 0 3 4 6 2 3 2.5 100 441 
0.6 3 2 4 5 5 0 6 2 3 100 614 

3 3 0 0 1.2 9 4 100 543 
3 6 8 1 5 3 4 1 2 2 2 100 1096 

1 6 3 / 0 7 3 6 0 0 100 442 

6 2 3 0 2 3 1 5 5 2 7 100 807 
9 0 4 4 0 1 6 6 0 1 1 2 1 100 435 

Fo' mothers it is dlllcult to recall the _.act termination of 
more distant ep-sodes of diarrhea In Bolivi, and the expert
mental DIS su-\e.s in Peru and tile Doinican Republie,an
swers inl weeks ago ,,ere recorded a, such and l convertd 
into days by the lnlerlvie,, ,c A signiiican t proportion ofwornl
en responded in ,erms of I or 2\,eeks ago What respondents 
ieaIn by 2 ,\Ac s agO may \,Il Assumv From t ullure Ito culttirc 

Ing that responses ol "2 weeks ago" rclfer to the period 11-17 
days before the sulrx.e (I 2 5 weeks), diarrhea prevalence in 
the List 2 weeks will be o\,ercstimrated by about 2 to 7 percent, 
if all 2-Ncek response, are included in the 2-week recall pen
od Studies with I-week iecall periods will have similar prob
fens 

5 2 4 Current and Terminated Diarrheal Episoxcs 

The prevalence data can be used!to evaluate the quality of the 
DHS data fordiarrhea prevalence in both the last 24 hoursand 
in the remainder of the last two weeks The ratio of the pro
portions of children with diarrhea in the la',t 24 hours and in 
the period 2-14 days belore the survey is a valuable indicator 
of data quality In addition, as will be shown ne <, it is possible 
to use this ratio to estimate lhe duration of diarrhea Inapros
pective study the 2- Neek prevalence (P ) equals the sum ofthe, 
point pre\alence (exstingcase,)at the beginningol the period 
(P) and the incidence during th-' remainder of the period (l,) 
For the retiospecmte data collected in DHS surveys, the diar
rhea prevalence Inthe last 24 hours is equal to P, and the (liar
rhea cases that terminated 2-14 d iys before the sur,,ey are 
equal to 1,,, ifsteady-state cond ions prevail Under thesecon
ditions (which iplies con,,tnt prevalence and incidence dur-

Ing the last monttl or so), the number of new occurren.es is 
equal to the number of terminated cases dui ing the same 
period (Kleinbaumn et Al , 1982) Fie duration of a diarrheal 
episode (D) can be estimated from the relationship between 
prevalence (P) and incidence (I) as follows 

P = I * D /(1 + I * D) (Rothman, 1986) 
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which leads to P = ! * D for rare conditions 	 percent in Trinidad and Tobago ,nd Sri Lanka to %sN'llover 3(1 
pcrcent in Mali and Peru (Table 5 4) The CTiatio varied con-

However, diarrhca is not a rare condition among children in siderably between the countries, from l 5 in Trinidad and 
many dLvcloping (ountrics Thus, Tobago to 165 in Guatemala Mean durathons report( d byIon

gtudinal studies of diarrhca in childri-1n are usua Ih on the 
D -- P /I * (1 / (1-P)), which for this study can be written as order of 5-6 days (Blatk et al, 1989, Snydcr and Meison, 

1982) These correspond to CT iatios of less than ( 50 Only 
D P/ (1 *(1 P)) twO surli,,, (Sri Lanka and Trinidad and Iobavo)aie less than 

= P, / ((,/l) *(I-P1)) 0 60, ,AhLh coriesponds to a cal1Culattod duration of diarrheal 
= 13 " P, / (11,* (I-Pi)) episodes of ab' 'u.7 da s Bia/il, IlBt a na, l-hailand, and 

Zitnbabxxe h,1e cali ulatd durations hoin 8 to II days All 
The ratio o( diarrhea prevalence in the last 24 hours to diar- other countries haxe calculated durations of 12 da\ys or more, 
rhea termin.ted at days 2-14 before the intcrvicwxNill be refer- and Guatemala, Malt, Morocco, Sudan, and Uganda are even 
ted to as the (IF ratio (Current/Terminated = P, / I,) over 20 days Thercl )re, 11,,t survexs show dura:ions of 

diarrhea that ,,re too long in compar,on with the 5-6 days 
The i)rexlenceofdiarrhea amongchildren under fiveyears for found in cpidemological siudic 
the two weeks preced,ng the survey varied from less than 10 

Table 5 4 	Diarrhea prevaler,.e for the two weeks preceding the survey
 
(last 24 hours, 2-14 days before survey, and total), ratio of
 
diarrhea in Last 24 hours to diarrhea 2-14 days ago (CT ratio),
 
and indirect estimate if duration of diarrhea episodes
 
(weighted data) among children 1-59 months of age, Demographic
 
and Health Surveys, 1986-1990
 

Percent with Diarrhea
 

Last Total Estimated Number
 
24 2-14 Last 2 Duration of
 

Country Hours Days Weeks Cf Ratio (days) Children
 

SUB-SAHARAN AFRICA
 
Botswana 4.8 6 5 11 3 0 74 10 1 2648
 
Burundi 8.4 9.2 17 6 0 91 13 0 3403
 
Ghana 13 9 13.1 27 0 1 06 16 0 3529
 
Kenya 6.8 6.2 13 0 1.10 15.3 6390
 
Mali 20 2 15 7 35 9 1 29 21 0 2736
 
Togo 14 6 15 7 30.3 0.93 14 2 2688
 
Uganda 15.4 11.0 26.4 1.40 21.5 3984
 
Zimbabwe 9 5 11 8 21 3 0.81 11.6 2906
 

NORTH AFRICA
 
Morocco 17.7 11.4 29 1 1.55 24.5 5505
 
Sudan 18 5 12.1 30 6 1.53 24 4 5885
 
Tunisia 10.5 10 2 20 7 1.03 15 0 4208
 

ASIA
 
Sri Lanka 2 2 3 8 6.0 0.58 7.7 3820
 
Thailand 6 3 9 8 16.1 0.64 8 9 3416
 

LATIN AMERICA/CARIBBEAN
 
bolivia 16 9 13 6 30 5 1 24 19.4 4753
 
Brazil 7 6 9 6 17.2 0 79 11 1 3141
 
Colombia 10 C 9.2 19 2 1.09 15 7 2527
 
Dominican Rep. 14 3 12.0 26 3 1 19 18 1 3878
 
Guatemala 10 4 6.3 16 7 1 65 24 0 4170
 
Peru 16 6 16.0 32 6 1.04 15.8 2778
 
Trinidad & Tobago 2 1 4 1 6 2 0.51 6 8 1819
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RecaIll errors mavvarv bv the Lducational chracteristilcs of the 
respondent For example, illiterate mothers may have been 
more hkely omsinterprct (extend) the 24-hour rcali period, 
includingd'arrhea episodes that ended more than 21hours ago 
in their answer,, lo the first survLv question on diarrhea and 
rc, tlting in a higher CT ratio Underieporting ii y also be 
morectmnon aniong illitertte mothers Table5 5precnt,,the 
' T ratio b, mother's lexel of education for children 6-35 
nmonths 'Ihis age group was seiected he,luse the (17 ratio 
tencld to ehigher for children under b months and lomer for 
(hildren 6-Y )months, compared with chiddicn age 6-19 
nito ihs In 15 of 11 i-ountries Nsomen with no educalt in had 
hitiher ( I ratios th in women \kith primary education in 1II 
IS sur,( \\ ,omenwi h c,condary education had lo,,'r CT ra-
tios than sorneniths, no cducation Thie is noconsisient dif 
feren(e h-,ct\ arid ,,econd,!rv educationeni i)mnayr rhe ,oun-
tries for \h Lclthe in,,erse relationship between C' ratio and 
molliher's lcs I of educmtt,on .ire, most apparent are Domnican 
Repubhlic, (datemaila, Kenya, Sudan, Fogo, and Zimbahwe 

Table 5 5 	 CT Ratio by mother's level of education among 
children 6-35 months, Demographic and Health 
Surveys, 1986-1990 


tr mary Secondary Schooling 

Country None Schooling or More 

SUB- SAHARAN AFRICA 

Botswana 0 44 1 27 0 60 
Burundi 0 91 0 72 
Ghana 1 22 0 94 -

Kenya 1.47 1 07 0.75 
Mati 1.37 1 48 
Togo 1 11 0 94 0 63 
Uganda 1 35 1.28 1.54 
Zimbabwe 0.89 0.73 0.66 

NORTH AFRICA 
Morocco 1.62 1 05 1.79 
Sudan 1.78 1.28 1.13 
Tunisia 1.02 1 36 0 48 
ASIA 

Sri Lanka 0.68 0.38 0 63 

'hai land 0.71 0 62 0 84 

BAliNva 1 57 1 18 1.44 
Braz,t 0 95 0 77 0 86 
Colombia - 1.*2 1.02 
Dominican Rep 3 17 1 30 0 95 
Guatemala 1 78 1 43 0.60 
Peru 1.57 1.07 1.10 
Trinidad & Tobago - 0.47 0.55 

- Dash irrtlies N < 100 

The high CT ratio might have bcen caused by scrlou,, under-

reporting of diarrhea cases that terminated 2-14 days before 

the interview Additional evidcnce of omission of terminated 
data on 

caseS ofdiarrhea was found in the Bolivia DHS survey 

daily prevalence and incidence of diarrhea within the two-week 

recall period showed a rapid decline for Ihe period wore than 
2-3 days before the intcrxiew (Boerma et at , 1')91a) The de
cine in prevalence in the Bolivia Dt-S surNe, i,.I jrgfer than 
that observed in studies in Guatemala (Martorell 'tat , 1976), 
Bangladesh (Alam ctal , 1989), and Ethiopia (f rcij and Wall, 
1977) 

Another possible explanation for the high CF ratios is oer
rcpoi ting of curieni/recent diarrhca, as \,as alo ohserved in 
Ethiopia (Freij ind Wall, 1977) Fhere may be a tendenc'y to 
report diarrhea ihat ceacd eceLntll (but mote than 24 hours 
ago) as diarrhea cases in the la,,t24 hours, pei hapbe,,heause the 
mother v\as un ,ure if the d iarrhca has endced or it she believed 
tiat[ trctment sould he p)io i;ded Su Iamissnlaemellcnt of oc
cu-rcnLce of e\cnts is more likely it the reterenLe periofd of 24 
hours before tht rers iew is not well undciistood b) the re
spondent "Jhis may be rcilected bV the fact that in about half 
of the Lontni rithe CI ratio \,,s mhuch higher for v,omen willh
out formal education The rela isely high proportion of diar
iea cases reported by these somcii in thle last 24 hours might 
he due to difficulty in interpreting spCLific tine pcriods It is 
noted that part of 111(lifferCnLc tiuld he genuine chronic, 
diarrhea could ver well be more colnon among children of 

illite-ate mothers 

5 2 5 Diarrhea Case Management Questions 

Table 5 6 provides a summary of the main questions on 
diarrhea case nanagement Il II surveys the mother was 
specifically a,,ked whethetcr shco, inud breastleccding during 

diarrhea Qucstions,,.o(lLncirning theamloult (ffltiidsand solids 
given to the child during iho diarrhea episode were asked in 17 
surmcys (Peru only abotit solids) In 10 o1 these 17 surcys, it 

was specitically asked whetncr the mother increased or de
creased thc amount of fluids and solids In s esn surcy-,, ro 
specific questions sere aslcd, but the tluid and feeding prac
tiLes were coding categories of a question on what the mother 
did to I reatl the diari hea 

In all surveys e(2cpt foi Fctiador, questions weic posed about 
the use of solutions ot prepackcd oral rcnydration ,als(ORS 

solution) and recommended homre-madc solutions (mostlv a 

sugar- and -alt-watci solution) In Zimbabwe, only home 
solution use was included, since the national hea.lth pohcwdoes 
not promote ORS packet use Three surs'cvs did not ask about 
home solution Spec(IL questions on 1)oth ORS and hoIme 

solutions were asked in ie countrios, Mhilc in nine sur%(s, 

ORS hut not home solutlon use s\as probLd and itcluded asa 
coding category in a general questlin on what was donc to 
treat the diarrhea In another eight survey,, both ORS and 
home solution use were pat t of an open ctetitoii In addition, 

most s c cate oe inection atio,sad ait 

other drugs, and tradiCinal remcdis 
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Table 5.6 Questions on case management of diarrhea in children under five years of age,
 
Demographic. and Health Surveys, 1986-1990 

Breast- FluiJs Solids 

f-ding 


Country Contnued 


SUB-SAHARAN AFRICA
 
Botswana 

Burundi 


Ghana 

Kenya 

Liberia 

Mati 

Ondo State, Nigeria 

Senegal 

Togo 

Uganda 

Zimbabwe 


NORTH AFRICA
 
Egypt 

Morocco 

Sudan 

Tunisia 


ASIA
 

yes 


y-s 


yes 

yes 


yes 


yes 

yes 


Sri Lanka yes 

Thailand 


LATIN AMERICA & CARIBBEAN
 
BoLivia yes 
Brazil 
Colombia 

Dominican Rep 
Ecuador 
El Sitvador 
GuatenaLa yes 

Mexico 
Peru yes 
Irinidad and Tobago 


ORS = Prepackaged oral 


More/ More/ 

Less Less 


yes4 yes4
4 
yes yes 


yes yes 

yes yes 


yes yes 


yes yes 


yes yes 


yes yes 

yes yes 


yes4 yes 4

4 4 
yes yes
 

yes yes 


4 4 
yes yes
 
4 4 
yes yes
 

yes yes 


yes 

yes4 yesL 


rehydration salts
 

Heart:i facilities part of z question on what 


In most survcys the motherx a,, asked where she look her child 
with diarrhea In six surcvs there was no coding catcgory for 
traition,|lnmedicalpractitioncrs linhcsur cs, theutili/ition 
oflicalth failitics was not asked spcificallVand there as only 
part of a general question on what wa, Gone to treat the diar-
rhea Finally, almost Al surveys included a question on the 
kind of treatment given, including use of drugs 

The way in ,%hiLh the question Nvak asked impacts the results 
greatly, as was sh(o\n in Bocrma et al (1991b) In particular, 
the earlier DHS-I surevs Oiffcr from the later surxeys In 
DHS-11 all diarrhea case managcment i sues are asked for 
speciliallv 

ORS 1 /Ho ne 
Sotution2 

Given 

ORS/hme 
Solution 
Quantity 

Taken 
Where 

What 
Treatment3 

yes5 
yes 5 

yes 5 

yes 
yes 4 
yes 
yes 4 

yes 4 

yes5 
yes 
SSS" 

yes, 

yes 

yes 

yes6 
yes 

yes 
yes 

yes, 
yes; 
yes 7 
yes 7 

yes 
yes 

yes 
yes 

yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 

ORS 
yes 5 

yes 
ORS4 

yes yes 
yes 
yes 
yes 

yes 
yes 
yes 
yes 

yes5 
yes 

yes 
yes 

yes 
yes 

yes4 
yes5 
yes5 

yes 

yes7 
yes7 
jes 

yes 

yes 
yes 
yes 

ye

yes 
yes 

yes4 
/es4 

yes 5 

yes 
yes 
yes 

yes 6 

yes 6 

yes 
yes 

yes 
yes 
yes 

ZHome-made solution from measured amounts of sugar, salt, and water and other recommended home fluids.
 
Inctudes drug treatments, traditional remedies and others
 
iThe subject was part of an open question
 
SORS packets use was probed, but home-made solutions was part of an open question
 
Traditional health services uqe not
7 included as coding category.
 

was done to treat the diarrhea
 

Missing values and don't know responses arc rare for the 
diarrhea case management questions (data not shown),and do 
not present a problem lor the analysis 

5 2 6 Prcvalcnc and Treatment 

In Figure 5 I the proporlion of clhildicn with diarrhea taken to 
a medical fcilibty Is plotted against the lc~el of diarrhea 
pievalence There is a ,.irly consistent relationship between 
the two variables the higher thc level of diarrhea prevalence 
ina iuntR,thc lower the percentage'isitinga medical facilty 
(R2 = 0 46, for 22 surveys) 
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Figure 5 1 	 Two-week diarrhca prevalence amongall children 1-59 months by perccntagc taken to health facility among children 
with diarrhea, Demographic and Health Sur,,eys, 1986-1989 

Percentage 	laken to a Health Facility 
80 

X Sri Lanka 

Y =45X + 35 94 

60 	 '= 605 

x 

40 

20 	 X 
Guatemala X X X 

X Mali 

0 10 20 30 40 

Percentage of Children with Diarrhea 

Two cxplanations can be proposed First, the rclarion',hip may 
b an cflect ef a common cause A country with a poor overall 
development level has, for e\ample, inadequate water supply 
and poor hvgicnic conditions for the m ijority of the popula-
tion,tnd Jirrhea isxe rycommor. Similarl , retardcddevelop-
ment has lcd to a poor hcalth sCrVLcs infrasti ucture and thus 
,,crvicc,, ire not available to most sidk children The second, 
more tentatise, eplanation may be thai there arc different re-
portingtcnuenccs,"shichsarvbcteen countriesand cultures 
In countriesxN ito high lc\cls of diarrhea, larger numbers of less 
,cvere case, are teported, issuggested hy the lower levels of 
medial erILC, utili/ation Thie DI IS data certainly do not 
pro',,de support to the hypothesis that in p(.pulations where 
diarr,:, is erv'comnmon, mother', are less likely t(, report mild 
episodes (in this case the de, line cf the regression line in 
Figure 5 1 \sould be much smaller) I hese obcr-ations also 
suggcst that rcportingof,2iarrhea nmayobscure results on tleat-
ment practices,whlich cannot bc considered mdepcndcntol the 
quality of ra )rbiditv reporting 

5.27 Treatment by Duration 

The primar aim oflhc questions on diarrhea in the DtHS sur-
.cys, hjoweser, is to asscss treatment patterns As in most other 
,tudics :,roeaIll p)iod of tso xsecks was selected, this timc. is 
onsidered to ofler the best balance bctAcen the quality of in-

formation that can bc obtained on treatment (best for current 
or very recent illness) and the representativeness of that treat-

ment information (possibly best for recent, but not current, 
episodes) In addition, sample siie considerations play a role 
Selection of a two-week recall period implies that trcatmcnt 
patternsareasscssed jointly fora mixed groupol slck children 
diarrhea that has a) terminated, b)just started, ind c) been 
piescni for a while and still continues Elsewherc, DHS data 
have shown that there are no major diflerences in treatment 
patterns for childrczi with terminated diarrhea and those with 
current diarrhia ofit least two days duration (Boerma et al 
1991a) Both coula be used to evaluate treatment practlccs 
i lowever, the treatment patterns for children with current 
diarrhea of less th:in 2 da's duration differand can be analy/cd 
separately to assess home prdctices in the early stages of diar
rhea It should also be taken into account that there appears to 
be underreporting of diarrhea in the first 1-2 days of illness,as 
wasshown for five DHS i ounines (Bocrina ctal , 1991,) This 
may be a rccognition problem (by the mother) which has 
implications for health programs if the diarrhea is not rccog
ni/cd as an illness it will not be treated as such 

5 2 8 External Comparison 

An extensive comparison of data on diarrhc,, occurrence in 
dcmogr,iphic and cpitdcmiologital urvcys has been done by 
BoernaandVanGinneken(1992) Resic ingepidemlologcal 
surveys on diarrhea, the authors showed that a consistent deft
ni?,on ofdiarrhea was lacking Different dcfinitions wcre used 
in several epidcmiol'gical surveys, and this had considerable 
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impact on the resulting diarrhea incidence, prevalence, and tions, which complicates comparability of results The refer
duration Moreov(r, epidemiological studies tend to concen- ence period was four weeks for most surveys and two weeks in 
trate on small populations, which are usuall) at a nigher risk Sudan andTogo In Bolivia, the mother was askcd whether the 
ofdiarrhea/c g ,urbanpoorO Therefore, comparingepidemio- child had a cough in the last 24 hours If not, shc was asked 
logicalandDHSsurvcydata hast)hedonecautiously Ingen- when was the last time the child had had a Lough and the 
eral, it was found thal levels of diarrhea prevalence obtained response was recorded in days, ,cek,, or nionths ago In 
in the DHS surveys are in the same (wide) range as prevalences Ecuador, the mother was only asked about the prcvaicnCe of 
reported in longitudinal epidemlological studies Prevalence a cough In eight surveys, the prevalence of either (severe) 
of diatrhea in the p1,st 24 houn tends to be higher in DHS coughorbreathingdiffcultieswasrcordcd,aid in twosurveys 
than in the epidemiological studies only breathing difficulties were asked for (Mal and Togo) In 

four countries (Bolivia, Egypt, Sudan, and Zimbabwe) it is 
possible to distinguish "cough only" from "cough with difficult 

5.3 RESPIRATORY ILI NESS AND FEVER breathing" 

Questions on the presence of respiratory symptoms and fever The main objctive of these questions on the prevalence ofres
were not asked in all surveys Rcpirtory symptoms were piratory symptoms is to asscs treatment practices ofchilliren 
asked in 15 surveys, ofwhiclh 10are in sub-Saharan Africa (Ta- who have symptomsofacuteI lower respiratory infection (most 
ble 5 7) There was considcrabl 'variabilityin the type ofquc,- ly pneumonia) Key symptoms of pneumonia are cough, rapid 

Table 5 7 	Questions asked on prevalence of respiratory spmptoms and fever and related treatment practices,
 
Demographic and Health Surveys, 1986-1990
 

Fever
 
Where What in Last Where What 

Country Respiratery Illness Symptoms in Last 4 Weeks Taken Given 4 Weeks Taken Given 

SUB-SAHARAN AFRICA 
Botswana Severe cough or difficult or rapid breathing yes yes yes yeq yes 
Burundi Severe cough, rapid or difficult breathing yes yes yes yes yes 
Ghana Scvere cough or dfficutt or rapid breathing yes yes yes yes yes 
Kenya Severe cough or difficult or rapid breathing yes yes yes yes 
Liberia Cough or difficult breathing yes yes yes 
Mati Difficult breathing yes a yes yes yes- yes 
Ondo State,Nigeria Severe coughing and/or difficult breathing yes yes yes 
Senegal b 
Togo Difficult or rapid breathinc,, Last 2 weeks yes yes c yes 
Uganda Severe cough or difficult or rapid breathing yes yes yes yes yes 
Zimbabwe Cough, tast/difficutt breathing, noisy breath- yes yes yes yes yes 

ing, blocked/runny nose, sore throat; earache 

NORTH AFRICA 
Egypt Cough; difficulty breathing during cough yes 
Sudan Cough, faster than normal breathing during cough yes yes yes e yes yes 

LATIN AMERICA/CARIBBEAN 
Bolivia Cough; difficutt breathing during cough; yes yes 

rapid breathing during cough 
Colombid Severe cough or diffI,,Itt or rapid breathing 

(only for last births) yes yes yes yes yes 
Ecuador Cough (last births only) 

a The subject was part of an open question 
b Survey included question on malaria during the last cold season (0-6 months before the survey) 
C Reference period last two weeks 
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hreatumng, and fever, but all symptoms are not necessarily 
present, especially in VoVtng children Ifthe mother repoits the 
presence of (ough with difficult or rapid breathing, the child 
should be seen bya health xorker to be cvaluated for pneumo-
nua (and treated) In some studies the presence Mfever further 
cnhainced il" specificity of the diagnosis (c g , Kalter et al , 
199()) 

Ihe type of questions used strongly influenced the results on 
tht, prevalcnc of re- piratory illncss, and great variation can be 
onscr-Ncd (Bocrmactal , 1991b) Questions on cough and di~fi-
cult or rapid breathing wNere only asked ,cparatctv for hildren 
in Boltia, Egypt, Sudan, and Zimbabwc In the DHS-I1 sur-
xevssep,aratc qucstions areasked abotilcough,difficult h' ealh-
ing, and fever 

T\cl,'c countries, in which malaria was considered a public 
lhcalth problem, included a quesiion on the pr,-v.ilence olfever 
in the last tour weeks In tvo othcrs, Sudan and Togo, the 
reference period was two weeks In Scnegal, the -,r,,ey did not 
ncludC a question on fer, but mothers were ,skcd whether 
the .hild had mal,,ria during the last cold season (0-6 months 
before the surscv) 

Ifthe child had had cough and/orbreathingdifficultiesorfever 
in the last four weeks, a question on where the child had been 
taken for trcatment and what treatment had been given was 
asked The quality of the data on type of treatment received 
cannot h evaluated adequately, partly because of the great 
sariation in the questions uscl between countrics and partly 
becaus, of the natur, of the questions The rcsults depend en-

tirely on the mother's ability to recall the type of medicines 
giventoherchild In some inmstances he distinct features of the 
medicine, e g, an ORS packet or an injection (allhough the 
mother may not know what medicine is gilcn) allow a reason
able recal! It becomes much more difficult when the mother 
has to recall what kind of s rip or pills her child has receivcd 
Color and taste may help to distiqgulsh whether the syrup is 
cough, antibio',c, or chloroquin, btit in many cases the identity 
mayrcmainunknown Cross-sctic nalsurveysarcprobablynot 
thebcst wav tocollectsuch data, and health facxiutyexit surveys 
mayprovide more relible informationabou, hosewhovisited 
a health clinic Hoc.cr, the question on where the sick child 
was taken provides important information, which can be col
lected in cross-scctional surveys that use a short recall period 

Missing values and don't know Cspone,,s for the questions on 
prevalence of cough (or difficult breathing), fcvr, and diar
rhea are shown in T'ble 5 8 Mising Nalucs do not present a 
problem and are consistent forthe thrccsyiptoms Regarding 
don't know responses, one may have anticipated higher levels 
for respiratory symptoms and fceer, since the recall period for 
these symptoms was four weeks in most surveys, as opposed to 
two weeks for di irrha This docs no, turn out to be the case 
In fact, don't Inow re,,ponses xsere sinmewhai less common lor 
cough and fever than for d,arrhca in most surveys, r1crhaps 
indicating that diarrhea occurrence is more dlifficult to assess 
for m(o1he s The diffecrcc is most marked for Bolivia, Bot
swana, Uganda, and Zimbabwe It can also be speculated that 
some interviewers might hae tended to avoid the larger 
number of additional diari hea casc management questions by 
using don't know 

Table 5.C Don't know responses and missing values for respiratory symptoms, fever,
 
and diarrhea among children under five years of age, Demographic and
 
Health Surveys, 198r-1990
 

SUB-SAHARAN AFRICA
 
Botswana 

Burundi 


Ghana 

Kenya 

Liberia 

Mali 
Ondo 

Togo 

Uganda 

Zimrbabwe 


NORTH AFRICA
 
Egypt 

Sudan 

Don't Know Missing 

Resp Resp 
Symptom Fever Diarrhea Symptom Fever Diarrhea 

8 6 8 6 11.8 0 5 0 5 0 7 
0 7 0 0 1 2 0 2 0.2 0.3 

2.0 2 1 2.3 0 8 0.8 0.8 
1.0 0 6 1.0 0.9 0 8 0 8 
8 5 8 9 8 6 0.3 0.3 0 4 
2.5 1.9 2 1 1 9 1 9 2.1 
1.9 1.9 1.9 0 1 0 1 0 0 
1.6 1.7 2.0 0 7 0 8 0 9 
5.9 6 3 7 8 0.0 0 0 0.1 
5.8 5 9 7 0 0 5 0.8 0.4 

0.6 0 3 0.2 0.3 
0 4 0.5 0.4 0.1 0 1 0.4 

LATIN AMERICA/CARIBBEAN 
Bolivia 5.1 
Cotombia 0.7 0.7 

7.7 
0.5 0 2 0.2 

0 2 
0.5 
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As with diarrhea, don't know responses for respirator symp-
toms and fever were common in countries with high levels of 
fostering Bolivia, Botswana, Liberia, Uganda, and Zimbabwe 
In Bolivia, an open question was asked about when the child 
Nas ill with A cough the last time, If thcrc had been no 
coughing in thI last 24 hours In addition to 5 pcrccnt rc-
sponding don't know, 20 percent of thc mohcrs said thc child 
ncr had becn si.k with coughing liitcrcstingly, the propor-
Iion of women rc.sponding don't know to the diarrhca question 
is considcrably highcr in Bolivia 8 percent 1his dofcrence 
may be duCe to dlffcrntial rccat l for diarrhea and cough by 
mothers, but intersiewer's crrors irc ccrtainly a possibility 

Bo( rma and Van (;inckcn (1992) comparcd d,,ta on respir i-
tory illness occurrcncL in longitudiadl epidemiological and 
cross sectional dcmographic surveys Their rc.ults show that 
tlh survc.)s do have ofi 1)l considcrably higher pri salIc. 
coutih Mith dhrficult brcathing than the pncumonia incidcntC/ 
pi e ,lnic figires rcported in e idnmiologicl :udiCs IhI 
currnht q l tions on thc prcxalence of cough wit ldifliult 
h cthing (possibly with fevr) a p ar to bc 11hbest approach 
to makt, (hc diagnosis of possible pneumonia bascd oil Inter-

icws in Dlt -type surcys 1ossesr, the spcificitv of these 
symptons is low, and the cstinmtcs Of pnc umonia prc.,acnce 
I'ascd oi interviews arc too high 

Data on Ifcs.r prc%,alcnce in DHS ,urxcys cannot he compared 
with other surscys, since very few data are aailable on fever 
prcvalcnce outs01L the DHIS surveys Furtheniorc, fceer is a 
%crynonspecific symptom that can occur in conjunction with 
many Infectious diseases 

54 CONCLUSION AND IMPLICATIONS 

Norhidity Is difficult to measure in a sursey bcusc It Is 
subject to the respondent's bias In DH -l sur eys, diarrhea 
prevalence in the last two weeks appeared to be In an accep 
table range, but morbidity in the last 24 hours was oscr-
reporteCd I is iay part!v be due to Ilhc order in which the 
cit irrhca questions xcrc.po,A tlie 24-how qluestion was asked 
belorc the more general qucstion In DHM,Ii, the ordci of fle 
quistions was chancd, with the more general quc st ion bcing 
asked first 

Regarding respiratory illncss, there is morc ,ariatin ii' tile 
qucstions on the symptoms used in the ariius DI IS sur,,xs 
than with thecLICstions on dLirrhca This ,ariation is partly 
responsible for th considcrable diffc-renccsin nmoriiditv L.ls 

,
found in thcc surscv, In the secnd phase of Di ISmort stin-
dardh/cd quLcstions On rcspiratory infections are asked (oin 
cough and diffictilt/r)icbrc,thing), and indcd appear to lead 
to more consistent results 

The analysis of morbidity data by mother's education and in 
relation to reported treatment pattcrns also suggcsted re
porting bldes by educaion and other ;ariablc, Possibly, 
quCstions on the severity of illncss might gise a less biascd 
reporting of diarrhac, and a more useful assessment of treat
mcnt patttrns ('onccrning diarrhea, a que tion on the number 
of stools (n the worst day of the episode or cVxit'ht iiioth. r'" 
subjcctixC classifiction of the scve-ity may be 's.lul Most 
D I-Y surNtys, howcser, did not include such ,lUcstions 

The ,'nadlsis of the morbidity data in 27 [)Ill surseys shos 
that thcre are ,',ry fw missing alucs, md with ILw Lx>L p
tions, small percentages of "don't knov" response,, Insofar as 
there are "don't know" rclphcs, thcY frcqucntlv occui In casc, 
where the thild was not liing with the mother IhecS css 
should INc\cluded from the analysis of morbiditv data [Note 
DIP, 0o1int i reports alwass us a1lchildrclr In thc dcnomi
nator, incltidini missing ,altsand don i know rcspOnscs 

In eight tirscs queCstions \xcrc askcd on licduration of 
diarrhca cpliso'lcs Our analysis of t leSdata shows sc.,cral 
irrcgularitics in distributions of replies, ii parthitlar hiaping 
on duration, of scvtLn dlavs This limits th ,ccuracy of this txpt 
of information I11c primary usc Of the duration data is In the 
analysis of reaticnt data Childrcin who had ci'itflhirshort 
cpisodc,, or darrhea that ha, just startc,1 (Lc , one da\ ago) 
could bc c\cludcd Irom thic analsis of treatninti data O)n thlc 
othcr hand, it was shown t,at the ffects of ,cluding xc\r, 
short episodlcs on trealtinnt data for all cacs in the last two 
wc ks arc hiniitd In DlII,-ll surscys, all norbidlty qucstions 
(diarrhea ind Lougi/diltIcult brcIth'ng) included a question oi 
duration of tile episode 

Thc. ictall of trctmcit patt.rns ',hows 'cry fewy "don't know" 
answers, cx en though onc would expect that the mothicr, in 
sscLr,l i,,tances, would not know what tOpe of licatment 
(mcdC inc was giscn by t li hcIih workcr 'Ilie rtliaility oft 

data on th,' IvpC of thLug may thcrt lore be questioneC, but no 
mChOCd 1is avaIlablC to asscss the (ItahitV of such rcsponscs ii 
criss-scl ional surevs The best evaluation of Ire tncnt 
pact CCs In hcaltlh facitis is probablv an exit stir' cv at a 
hlealth faclit;v (inltrxicximg the mothers Immecdiately alter 
Icaxiiig tlie hllh Icilitv inCd c\animling their i(co,ds), 

Cow pie t'cltd lv stirscv laL on the Proportion ol childrc n 
with dliarric a or Othicr syimptonis that usc hcaltlh fac iti, s III 
the DH-I-I core lC4tionnair., nitcstions arc asked abou, 
shet her hclp was sought Clti in,thc chid's illncss, X,hLrc I x,s 
,ought, and what tNp- of trcatlcit wasgisLn SinCc unlike iil 
DltI,-I, thlscsqlcstions \,crt. ,skcl Ill tL sdiic x\%aV In most 
DII,-I I stirscx's, aImore detailed cxALtiMo In ay bc don:' ai1d 
the t ihit t recalled IVOf thc qustions oil thc typc oftreatnmct 
tie mother can be more criticallv assessed 
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CHAPTER 6 

Assessment of 
the Quality of 
Breastfeeding Data 
in DHS-I Surveys 
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DHS-I surxcs collcctcd information on virious aspects of 
brcastfeeding practices, such as duration, frcquency and tim-
ing supplementation with liquids and solids and the use of 
bottles fol fccding information on the duration of breast
fcoding is colklcted in tvo ways First, the rcspondcnt is asked 
Nhcth_," shc was still brcastfccding her most recent child at the 
time if the surscy (current status) Sccond, rctrospcctive 
information on tlic duration of brcastfeccding is collected for 
Children who ,re no longcr breastfcd 

Bastd,n csalualtn of World Fcriilitv Surtv and other data, 
it has bt n know n that rcportcd durations of brc-astfeccding arc 
suLht .It'sccral typL.s of errors, Including number prcfcrcnce 
for 'round" durations, such as multiplcs of six months, and 
ot rstatt nicnt, i c I,rcasl dul,hi longer, ceding ons than 
Ito, rirth in(LtrNals and greater than ages at death or current 
,Jes U.ndtrstaltment is also liktly to occur in rctrospctie 
duration rcports) but Its t\Icnt is difficull to ascertain directly 
B[tausC of the substantial anount of error 'hat has bccn docu-
nitiltd, OtIt DI I program has lcttcd to utid/c only tl ur-
rtnt status report fbrcastft.ding i tI survtyvrports Uing 
onlx lit proportions ofthildrninturrc nitlv Ircasttccdig (an bt 

alIculaltd (L_'cthatAglit and Pagc., 198(0) Addition llv,using 
jui1t 1L numbcr of thildren currentlv brcastlccding and thlI 
a,crage monthly numbt.r of bhirths, a prevaience-incidicence 
mtan duration can bt. talculattd (NIoslC tVtal, 1982) t3causC 
of tht rtcogni/cd errors in duration recall, the latter curren'-
statu s-bast d mc.asurc of duration was uscd for tile DIIS-I 
ropL'rts For the I)H15-II ieports, all three currt nt-,tatus-1ascd 
rnltsurts of duration \wcre reporttd, the median duiation 
being the prt.fLrrcd ni asure for reasons iotcd below 

If sufficientlv atocuratc, rt trospect tist Inforniation on duration 
of brtaslAttling can hLused to cstlintt_ thc cfftt,, of breast-
ftcing on cltd lie ilth and sursisal Retail data on breast-
fcediig art also incrcasingly usc d i rapid cpidcniological 
methods, such ascascontrol studiLs (FIuttlv ct al , 199)) For 
bolh thsc Icasons, it is useful to evaluate Ihc quality of the 
recall duration data t0llttcld in lit Dl I'S-I surs cys 

In Ih(DltI,-I turs cx's, data on the ust of supplcmtcnts for 
brcastftd c'ildren in the 24 hours prtLcding the intcr\1tew and 
on ht IrtqucncyOfdaimlt. and lnighttinic brca,,tfcling w~rc 
also collectcd 

()ur caluation of the qualitv of the breastfeeding data in 
Dlt-I ,surcs conducted in thc. ptriol 198(-1990) focuses pri-
marily on breastfftedCiig duration data First, the qutstions 
used to otai, Information Li brcastccdiiig and supplement-
ary fCdng will be rsiLtwcd Then, tht sarious methods of cal
culating breastft1ding indicator,, wkill bt tonipared, focusingon 
measures based on beth current status and rctrospcctic data 
The quality of the d.ta obtained is analy/ed by looking at the 
frequency of occurrencc of missing and inconsistent ,alues, 
heapivig of responses, and overlap of lactation and gestation 

In the final ,cction, data on supplcmentarv fccdingand breast
feeding frequency are anal/cd 

6 1 QUESTIONNAIRE 

Information wasobtaincd icgardingbrcastfeccdingbehavior for 
all tl', rtspondtnt's childrcn born in the fit vears prct ding 
the sur\cv For cach child th rcspondent was askc.d it the (hild 
was es r brc ast lcd, and if so, for hoss lone Hit qucstionnairc 
structure as ,umcod that onl, tht. Iathoili hlld t01t I still bt 
breastftld at tho. imc oft It sn , 1 lit_ ,U ,,tons a-k. d iI I LII 
surcy are summari/cd in I abl,' I) I 

For childrcn wkho WLrc still brc,,tftd at thC it Li l tlr-%v,o surs 

questions w,,re asked about ihquids and Iood, 1!1\k 11ldur n the
 
24 hours prc(Ldng tht. 'ui\L5 x I i )1V) I wi . (IL,,IhiiiiiaiLi
 
askcd about w,attL,jicC, p0 d_rtmd i ilk tot or ,it,tinilk
 
other ihquids, and ',odor iuhx,,, I ni tIli soi \t ,n man\
food 

countries thtlic qt.siOllis ,,t 'IR foods
rt IiOdIfit d so( th,tl (tII 

,nd liquids commonly t,,cd for iifant ,nd L , liildrcii
 
werc asked abouit I n10st l 4 . ltilMi, ',PIttIfit
iI I.ll'1L 

que tions t, casi bt. tiandattd int ont. ofilit 't 'idaL f tal
tgorics IloAectr, oc casionall, this i,,not possIk_, ,1
 
Uganda a combined (1utst o ,a,,kOtlt \lklhlr IIn. t hild
lit 
had btcn gicn 'any othtr litlitis, or olid or viiji- food ' II 
this case it is not posiblC tI knoW wiitlit i Iht. th1ld it tt\ctl 

.,other liquids' or "solid/ni ushs' food" or hoth I ialah Ior all\ 
brcastfcd child gi cn anything to tat oi (ilink (oltLr than 
brcastmilk) during 24 ltfort I.. in lhethe hotri rsi_r,,t, 


mother was ,n of st had Itt(n trIiI i a
asked sshctht tf 'l 


bottle with a nilplt
 

Although tI I)It'-I tltstlOiiilrt irsiqtiit II 1 it lit0 tliild" 
food Intake during OtL 24 hour, liMltItlin' ihI ,tur\LN tIlt 
mother wa,, not asked hlitII ilt stf 1l00s Id htlitdls \ it Lt
 
gistn regularly Information \\a' also not oll.tth1.l to tltttr
mine if a child somtlrit,, though not xt di\, I t tLisd any
thing other than breastmilk IIe., an Iiiis duad tiiltd caiiiot 

,
be classifitd with tomplttt t t at as t. lsi, s,bit t lt 
Therefoirc, DIP" data most likcl% prt,t nitlan 1tidlo.tl 11nlt (if 
the proportion of Inlants t Iotod, and , tL),trrtc\i i (lI 
tstimatc Of tht prtipoilon t If tIhCcildtLtI-,\tlIlIt atltd 
sometimes rtcc is t d ritual fool',, t V , hoit s or butsutiar \statc, 
not in thc last 24 hours btflore IhIlt , hotsilit or slit. Should 
be classified a,"almost cV.lusis clv' hr ast ltd Inadt_5 I)11 ,-I 
surtv,, mothers kt rc askc d to r. all ilht at wlitn irtas
fccdingw, as sulipleintrintc d b\ otlcr lilquids t oiddd on a itu
lar basi,,s 

DHV-1 countries for wh lic tic appropriate dtaLhtr riot 
available were c\cudcd from thest analxs,, for exaiiple, in 
the Guatemala sur,cv no (lutstions scrc aktd about foods 
and liquids given to the child nor atbout th,. ust. Of a fecliiig 
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Table 6.1 Summary of feeding questions used in DHS-I 

Breastfeeding (for all bitths 

in the last 5 years) 

Why Why 

Ever Never Duration Stop 

Number 

of 
Breast -
feed-

ings 

Plain 

Water 

Supplements for Lastborn in Last 24 Hours 

Powdered Cow/Goat Other Solid 
Juice Milk Milk Liquid Mushy Bottle 

SUB-SAHARAN AFRICA
 
Botswana + + + + + + + + 
 + + + +
 
Burunai + + + + + + + + +
+ 	 + 

Ghana + + + + + + + + 	 ++ 	 + 
Kenya + + + + + + + + 4 + + +
 
Liberia a + + + 
 + + + + +
 
Mali + + + + + 
 + + + + +
 
Ondo + + + + + + + + + 
 + +
 
Senegdl a + + + + + + + +
+ + 

Togo + + + + + + + + + +
 
Uganda + + + + + 
 + + + + b b + 
Zimbabwe + + + + + + + + + + + +
 

NORTH AFRICA
 
Egypt + + + + + 
 + + + + + + +
 
Morocco + + + + + + 
 + + + + +
 
Sudan + + + + + + + + + + +
 
Tunisia + + + + + + + +
+ 	 +
 

ASIA
 
Indonesia + + + 
 + + + b b +
 
Sri Lanka + + + + + + + 
 + +
 
Thailand + + + + + + + +
+ 	 +
 

LATIN AMERICA/CARIBBEAN
 
Bolivia + + + + + + + 
 + + + + +
 
Brazil a a + + + + + 
 + + +
 
Colombia + + + + + + + + 
 + +
 
Dominican + + + + + + + +
+ +
 
Ecuador + + 
 + + + + + + + +
 
Guatemala + + a
 
Mexico + + + + + + + + 
 + +
 
Peru + + + + + + + +
+ +
 
Trinidad + + 
 + + + + + + + + + +
 

a Asked for 
last birth only

b Implies both supplements were not asked separately but were put together.
 

bottle "Ihe feeding questions in the Egypt questionnairc studies (Trussell et al ,1992, Sommerfelt etal, 1991) It does 
diflered from those asked elsewhere In Liberia the "ever- makeacrit(aldifferencewhcthertheestimateisbasedoncur
brcastled" question was only asked in reference to the lsthborn rent status data or retrospective life table data, whether only 
child and the duration of breastfeeding was not determined hvingchildren oralso deceased children are included, whcther 
Data from El Salvador were not included because of moi- neverbreastfed childrcnare included, and whether thesample 
parability with those from the other countries No question is based on the last birth only oi on all births within a specified 
was asked about bottle feeding in Indonesia period of time 

In a number ofsureys questions were asked about the reasons Both measures bascd (n current breastfecedingstatus and me.±
for never breasifeeding and for termination o r breastfeeding sures using retrospective inlormation on age at weaning have 
In addition, the number of nighttime and daytime feedings advantagesand disadvantagcs (Trusscll et al, IQ92) The main 
%Nereasked for currently breastfed children source ofbias forcui rent status information is the reportingof 

children's ages (or dates of birth), retrospective reports of 
breastfeeding duration have several problems The marked 

6.2 	 CURRENTSTATUS VERSUS heaping of breastfeeding duiation data on multiples of six 
RETROSPECrlVE DATA months in retrospective surscys has been noted in several stud 

ies (Ferry, 1981, Lesthaeghc and Page, 1980) Re-interview 
The importance of specifying how the median or mean dura- surveys in Malaysia (Haaga, 1988) and Bra/il (Huttly et al, 
tlion of breastfeeding is calculated has been shown in several 1990) have found inconsistcncies between the answers in sub
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sequent survey rounds In Malaysia, e',cr breastfed and dura-
tion of brcastfeeding results were fairly consistent between 
subsequent survey rounds, but supplcmentary fecding data 
were less accurate in Bra/il, where prolonged breast feeding is 
rare, about 30 percent of the cases were considcred misclassi-
fied in vbsequent survey rounds (I and 3 yarsafter thc base-
line intervicv) Both studies pointed to the possibility of dif-
ferential biase,, by socioeconomic status, which could either 
obscure or over-cmphasi/e genuine brcastfeeding diffcrcecs 
In Malaysia, respondents had a lower digit preference if they 
had at least secondary education Rural residents gave less reli-
able answers, even after controlling for education The pos,.i-
bility of digit preference also increased with the length of the 
recall period, but this effect was smallel thatn the Cffct Ofcdu-
cation and residence (and cthncltx) In Brazi, overreporting 
of breastfeeding duratio's was more common among women 
of higher sociocconomic statu, 

A disadvantage of current, taltus measures i,,the larger samp-
lingariibilitycomparcdwithlmeasuiesbasedon retrospectLvc 
data For instance, the proportion not brcasifeeding may be 
higheramongfour-mor th-old infant, than among five-month-
old infants Often, there is no monotonic decrease in breast-
feeding with lncreasrg age NNhen current status informai'on is 
used However, as Trussell et al (1992, p 290) put it "The pre
cise extent of trade-off between bias and varu e has not 
been determined" 

Trusscllandcolleagucs(19 )2) reccntlvcomplctcdancxten,-ive 
analysis of Dt-IS and \VFS data on duration of breastfecding 
Comparing current st,itus measures with retro-pectVeC life-
table measures for 21 DHS surcys they found that current 
status measures exccdcd retrospectie life-table measures in 
virtually all surveys Fhe mean duration offbreast feeding for all 
21 surveys combined was 16 5 moPths if based on current st,-
tus and 15 7 months if based on retrospective lifc-table inca-
sures, thccorresponding figures forthe mcdianswere 15 4and 
142 months, rcspectively Trusselletal (1992) concluded that 
there is a tendency for retrospective reports to be biascd down-
ward 


A third measure of breastfeeding duration is the prevalence/ 
incidence mean The procedure for computing this mean is 
borrowed from epidemiology It icquires less detailed data for 
calculation than the current status mean, but its accuracy de
pends on stronger assumptions than are required for the cur-
rent status mean In epidemiology, the mean duration ofan ill-
ness can be estimated by dividing its prevalence by its IpcL-

dence In the prescnt case, the "disease" is the condition of cx-
ClusivL, full, or any breastfeeding Prevalence is defined as the 
average numberofbirths per month This average is usuallycs-
timated bysummng the numberofbirthsover the period 1-24 
or 1-36 months preceding the survey to overcome problers of 
seasonality and possible reference peiiod errors The preva-
lence/incidence mean duration in nonths of breastfceding is 

estimated by dividing the number of children breastfed at the 
time of the survey by theaverage number of births per month 
This method has been used iti several DHS-I survey reports to 
estimate duiation of brcastfeeding For a detailed assessmcnt 
of the advantages and disadvantages of the pre\alence/rncL
dence mean compared with other measures we refer to 
Grummer-Strawn and Trusscll (199(0) 

The issue of sampling variability using current status infor
mation is also important for inditators of breasifccding prac
tices during the first year of life These indicators aim to mea
sure the extent of exclusive breasifeeding during the first 4-6 
months of life and the intoduction of appropriate and ade
quate complementary foods bv the sc ond halfol ilanc. In an, 
extcnsive analysis (it DHS-I dat i, Sommcrfelt ct al (1991) 
showthatsingle-month age groups ca'not be used in DI-IS sur
veys bcause of sampling vaiation Thev a,gue that 4-month 
interv.ls arc the preferred age group for most DHS surcvs 
,vith sample sucs in the range of 4,(XX) to 8,( 0 respondents 
Thu,, the plcvalcnc Of xcclusive brcastfccding is assescd 
among children 0-1months, and the prevalence of oreastfecd
ingwiih complementary foods (solid and mushy loods) iseal 
uated among childre, 6-9 months 

6 3 MISSING AND INCONSIS'TENT VALUES 

Table 62 include,, ihe data on duration of breastfeedirgbysur
ival status of the child at the time of the survey for children 

born in the previous 111.L years, as ihey app(at in the standard 
rcode datafilcs Missrngvaluesaiea minor pioblern forhmirg 
children, only Senegal and Mali exceed 2 percent, and it is less 
than 1 percent for m0,t countrics 

The maxinum breastfecding duration aliowcd during the data 
editing was the interval between the date of birth of the child 
and the date of the interview Case, that Cxceeded this dura
tion were coded inconsistent Inconsistent durations, i e,the 
reported duration was iinpos,ible given the interview date, was 
observed for less than 1 percent of all children in most toun
tries, but was slightly more common in Kenya, Mali (3 per
cent), Morocco, and Ondo State, Nigeria "Don't know" 
responses were coded in only a few surxcys, thcsc have oecen 
classified as missing value', in Table 6 2 

The situation for dead chiidren is quite different First, moth
ers could report that they brcastfed their child until death In 
nine surveys, it was reported that at least half of the deceased 
childrcn were breastfed until death, and in 17 surveys this was 
the case for more than 40 percent Missing values are a prob
lem More than 1)pr(cent of the brcastfeeding duration data 
are missing in 7 surveys Ecuador (21 percent), Peru, Sri 
LInka, Thailand, Togo,'I rinidad and Tobago, and Zimbabwe 
Only in Bra/il, Dominican Republic, Guatemala, Ondo State 
(Nigeria), and Tunisia do missing values occur for less than 2 
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Table 6.2 Dur3tion of breastfeeding by survival status for children born in the five years preceding the survey,
 

Demographic dnd Hpalth Surveys, 1986-1990
 

Living Children Dead Ch,dren
 

Nzmber Number 
Revtl of Recall of
 

Never Still Dura- Miss- Chit- Never Until Dura Miss- Chit-

Country Breastfed Breastfed tion Incons ing Total dren Brea;tfed Death ticn Incons ing Total dren
 

SUB-SAHARAN AFRICA
 
Botswand 2 4 33 9 62 0 0 3 1 3 100 3069 35 1 L2 7 13 5 2 0 6 7 146
100 

Burundi 0 5 46 3 51 9 0 3 1 0 100 3502 13 3 64 5 15 7 0 5 6 0 100 385
 
Ghana 0 9 40 5 57 4 0 2 1 1 100 3690 22 2 46 2 2' e 2 0 5 8 100 446
 
Kerya 1 1 36 5 60 4 1 1 0 9 100 6589 20 0 54 9 12 3 4 6 8 ' 100 538 
Mali 0 3 44 4 49 5 3 3 2 5 100 2905 le 0 59 6 15 6 3 0 9 8 100 537
 
Ondo St ,Nigeria 0 2 32 9 65 0 1 8 0 1 100 3018 12 9 37 1 47 0 3 0 0 0 100 
 264
 
ScnegiL 0 9 37 0 60 0 0 0 2 2 100 3708 13 8 59 4 22 3 0 0 4 5 100 579
 
Togo 0 7 44 0 54 2 0 1 1 0 100 2803 21 5 54 1 11 8 1 8 10 9 100 331
 
Uganda 0 3 38 0 61 1 0 2 0 4 100 4373 14 0 61 9 20 1 1 6 2 4 100 676
 
Zimbabwe 0 2 31 9 67 4 0 2 0 3 100 3164 19 6 45 4 16 0 2 1 17 0 100 
 194
 

NORTH AFRICA
 
Ejypt 6 0 31 4 62 3 0 0 0 3 100 0009 30 9 55 8 11 1 0 0 2 2 100 723
 
Mora co 3 8 26 5 66 7 2 0 0 9 100 5602 ?4 0 43 0 24 0 2 4 6 6 100 500
 
Sudan 0 6 35 7 62 7 0 4 0 6 100 6062 24 4 47 6 
 21 3 1 9 4 8 100 582
 
Tunisia 3 8 27 1 69 1 0 0 0 0 100 4250 
 32 2 30 4 35 7 0.0 1 8 100 227
 

ASIA
 
Iidonesia 3 0 43.5 52 8 0 1 0 6 100 7593 13 7 59 7 18 9 0.0 7 6 100 650
 
Sri Lanka 1 3 18 9 59 0 0.1 0 8 100 3877 19 5 50.0 9 7 0 0 10 8 100 104
 
Ihai and 4 4 29 0 66 1 0 0 0 5 100 3520 34 9 43 7 9 4 0 0 12 1 100 
 132
 

LATIN AMERICA/CARIEBEAN
 
Bolivia 2 1 31 0 66 7 0 0 0 3 100 5209 18 7 48 9 28.4 0 5 3 5 100 571
 
Brazil 10 8 15 8 73 0 0.1 0 2 100 3224 43 8 22 4 26 5 6 1 1 1 100 
 257 
Colombia 5 8 19 1 73 8 0 6 0 6 100 2616 40 5 27 6 26 2 0.0 5 7 100 37 
Dominican 7 9 17.2 74 7 0 1 0 0 100 4105 45 1 16 4 30 1 8 4 0 0 100 337 
Ecuador 5 3 26 5 66 7 0 0 1 5 100 2849 31 2 29 2 18 8 0 0 20 8 202i,0 
Guatemala 3 0 38 3 58 5 0 1 0 1 100 4230 31 0 45 6 20 9 1 3 1 3 397100 

Mexico 15 5 19 3 64 9 0.1 0 1 100 5316 43 7 0 0 52 3 
 0 6 3 5 100 295
 
Peru 4 9 29 5 64 7 0 0 0 9) 100 2836 21 0 24 7 37 6 4 7 11 9 100 295
 
Trinidad & lob 9 8 17 3 71 7 0 1 1 1 100 1887 62 7 8 5 13 6 0 0 15 3 100 59
 

percent of tile deceased ch.ldren Inconsistenl durations alL values for dead .hildren and by relative birth order, while no 
ohs rCd for more than 2 percent of ihe dc(.casd children in other coxarialc exerted a consistent, significant, influence on 
8 survNs, for Brad and the Dominican Repuhlic, the figure the dependent ,ariablc 
.v'as more than 5 percent 

Tahilc 6 " presents the proportion of births in the last fiveVcars 64 HEAPING 
i li ms.,n \alues for the hreastfeeding dturalim ,ariable by 

relat xc hirth order of thc child The l,itter has beenclassificd The amount ol heaping of the reported durations of breast
into lList bi rth, ne',t-to-last birth, and second-l1(-last bi rilh and fecding on multiples of six months among children not breat
beflow ,, ithin the fi,,c,cars prior to ihe sur c, In ii tuallyall led at tie time of tile survy are summari/cd in Table 6 4 The 
counirics the proportion ha%,ing nissing ,alus increcases no- ocrall heaping index ir ihehum of reported duration,,of6, 12, 
tiicahlv v, ith inrcasing relaiive birth (rder 18, 24,31), and 36 month, divided by all hilddren ,ith repot ted 

duration,,(imies 100), as was done for tlie World FCrililti Sur-
Multixariate analsis (f factors allottine tite likelihood (f a ,cv (WFS) (Ferry, 1981) The median duration of breastleed
missing value ,.s also conducted for se~cted counirics (re- ing has to be taken into account when interpreting tIle results 
suits not sho n) [he coxariateS included in the analvsr, 'Acrc since, if the median duration isshort, ,uLh as in Bra/il (mecian 
suri ,al status of the child, rclatixe birth order (last, next-l(o- duration about 3 mnths), heaping is potcntilv less than in 
last, and second-to-last and higher), p n(od of thc surxev (be- ,ountnies where the median is ncai 24 month, 
ginning, middle, or end), resicln.c (urbitn, rural), m(,thcr's 
leel of education (none, primary, scond,irv or higher) and Considering the fifteen (ountrics with the highest median dur
the child's age (0-11, 12-23, 24-35, and 36-59 month,,) The rc- ations of brcastfecding, all survcvs have a heaping index in the 
suits confirmed the bivariale results on the problem of missing range of 40 to 60, meaning that 40-60 percent of durations 
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Table 6.3 	 Missing values for breastfeeding duration by relative
 
birth order (percentages), Demographic and Health
 
Surveys, 1986-1990
 

Country 


SUB-SAHARAN 	AFRICA
 
Botswana 

Burundi 

Ghana 

Kenya 

Liberia 


Mali 

Ondo State, Nigeria 

Senegal 

Togo 

Uganda 

Zi mbabwe 


NORTH AFRICA
 
Egypt 

Morocco 

Sudan 

runisia 


ASIA
 
Indonesia 

Sri Lanka 

Thailptnd 


LATIN AMERICA/CARIBBEAN
 
Bolivia 

Brazil 

Colombia 

Dominican Republic 

Ecuador 

Guatemala 

Mexico 

Peru 

Trinidad & Tobago 


Next Second
 
to to Last
 

Last Last or Befoie All
 

0 8 2 5 9 8 1.5
 
0 7 2 0 7 2 1 5
 
0.6 2 3 10 3 1.5
 
0.9 1 6 5 2 1 5
 
0.3
 

0 5 6 1 17 6 3.5
 
0 1 0 0 0 8 0.1
 
0.7 4 5 9 9 2 4
 
0.5 3.3 11.1 1 8
 
0 1 1 4 1 7 0.7
 
0 8 1 9 2 9 1 2
 

0.2 0 6 2 3 0.5
 
0.5 1 6 4 6 1 2
 
0 7 1.5 0.9 1.0
 
0.0 0 0 1.1 0.1
 

0 6 2.2 4.1 1.1
 
0 4 2 3 4 3 1.0
 
0 3 2 5 9 3 0.9
 

0.3 0 6 3 6 0 6
 
0 3 0 4 0.5 0.3
 
0 2 1.6 4 3 0 8
 
0 0 0 0 0 0 0.0
 
0 9 2.4 8 1 1 8
 
0 0 0 1 0 8 0.1
 
0 2 0 4 1.1 0 3
 
0 3 4 0 7 8 1 9
 
0 7 2 3 8 1 1 5
 

were reportcd at multiplcs ofx months Among hecLountrics 
with shorter durations of brcastfceding the hcaping indc is 
bclow 41, with the exception of Morcco and Tuniia For the 
,evcn countries that ca bccompared dirccllv, heapingwas less 
in the DHS survey than in thc WFS sur\cv 

Table 6 4 also show,,the amount of heping for breatsfcding 
(luration at 12, 18, and 24 month,, The heaping at these three 
digit, was ,ssecdbv considering the nunberof resporses on 
the digit of interct in rclation to the surrounding digit, For 
example, the nuniberof responscsat 12nmonthswas multiplicd 
by 5and divided by the number t)f responses at 10-14 months 
Ifthere is no heaping at all, the measur equals I Thc mcasure 
equals 5 ifall responses are heapcd ai 12 months and none at 
the foursurroundingdigits Heaping iob,,iis in all (ouniries 
and is more serious at longer durations The number of re-
sponscs at 12 months is about 3 times higher than expected 
Thelowestamount ofheaping is obervcd in Senegaland Zim-

babwc,tle highest inMorocoan1d Mexico Hcapr iscqually 
strong at 18 months,,and more pronounced at 24 months than 
at 12 months In moSt countries thc number ol responses at 24 
m(,nths v, 	at leasi four times highei than e\pect'd 

ks reporting of bicaslfccding durat ion more heaped bwwomen 
ot lower soLIci.comict claSScs' The ocr,ll heaping indv\ IS 
clearly higher for the lo ,er cd ucat t,n categories than fol the 
higher CduLdtilon categories, tcspeciallv illthe I atll American 

counlrics (,ablc6 )l1oc,,c, thes cdticcnces mie Icp, tlv 
due to difference,, n duration of breastleccdng %,omen ,ilh 
I,,,,eduction breastfecd for longer pcriod,,and,since hcaping 
ISnlor proinounced at longci duration of breasfccding, the 
heaping mav be amplified In Table o 5, heaping at 12 and 24 
mortbs are Shown scparaiely In most count s th.re is 
Slightly more heaping anong women with no education, but 
the differences are fairly small and considcrable heaping 
occurs in all education groups 
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Table 6.4 	 Heaping index at multiples of 6 for children with reported durations of
 
breastfeeding (BF) (incLudLing never breastfed chitdrer), median duration of
 
breastfeedling and heaping at 12, 18, and 24 months, Demographic and Health
 
Surveys, 1986-1990
 

Heaping at dMedian 

Duration Number
 

Heaping Heaping BFc 12 18 24 of
 
Country Indexa Indexb (months) nths months months Children
 

SUB-SAHARAN AFRICA
 
Botswana 48 6 17 7 3.1 2 6 4 2 2049
 
Burundi 52 1 24 1 3 0 1 8 4.1 1949
 
Ghana 57 3 21 1 3 1 3 1 4 3 2356
 
Kenya 42 0 19 5 3 4 2 5 4 6 4225
 
MaLi 59.1 13.4 2.9 2 4 4 3 1595
 
Ondo State, Nigeria 54 2 17.3 3 0 3.8 4 5 2126
 
Senegal 54.8 18 9 2 1 3.2 4 0 2464
 
Togo 57 5 22.6 3 0 3 2 3 8 1650
 
Uganda 44.6 19.0 2.9 2.3 4 1 2913
 
Zimbabwe 40.2 18.8 2 0 2 4 3 4 2209
 

NORTH AFRICA
 
Egypt 56.1 18 5 3 5 3 9 4.5 5772
 
Morocco 47 2 15 0 3 6 3 2 4.4 4193
 
Sudan 53 3 18.8 2 8 3.1 4.3 4106
 
Tunisia 42 5 14 9 3 2 3.4 4 5 3254
 

ASIA
 
Indonesia 54 9 61 3 22.6 3.2 3.2 4 4 4455
 
Sri Lanka 50 1 59 9 20 ? 3 3 3 8 4 3 2376
 
Thailand 38 0 52.9 14.3 2 9 2 7 4 7 2540
 

LATIN AMERICA/CARIBBEAN
 
Bolivia 37.9 16.3 ?.7 2 5 4.0 3850
 
Brazil 16 1 5.2 2.7 2 3 4 2 2883
 
Colombia 29 1 34 2 8 2 3.1 3 0 4 1 2141
 
Dominican Republic 20 4 32.8 7.2 2.8 2 6 3 9 3648
 
Ecuador 33 8 13 4 3 0 2 6 4 7 2153
 
Guatem.aLa 52 o 20 3 3 4 3 5 4 5 2805
 
Mexico 29 8 38 6 7 8 3 6 3 4 4 6 4559
 
Peru 37 6 44 2 15 4 3 0 3 1 4 3 2147
 
Trinidad & Tobago 20 1 6 1 3 1 3 0 4 2 1582
 

Heaping index = @Sum(6+12+18+24+30+36)/@sum(atL 0-36).
 
Data for WFS from Ferry (1981) 

C Median duration based on current status data, including altlchildren born in the 

three ypars before the survey (from Sommerfett et at , 1991)
leaping at 12 ienths 5 * N(12 months) / N(0,11,12,13,14). If no heaping at all,
 

then measure equals 1; if aLl responses heaped, then measure is 5
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Table 6 5 Heaping at 12 and 24 ionthq for breastfeeding durations by mother's leeL of education The heaping
 
incex by mother's education relative to the overall level of education, and the extent of heaping at 12
 
an', at 24 months, Demographic and Health Surveys, 1986-1990
 

I 2 2

Heaping Index Ratio Heaping at 12 Months Heaping at 24 Mond's
 

Number
 
Sec or Sec or 
 Sec or of
 

Country None Prim Higher None Prim Higher 
 None Prim Hlqher Children
 

SUB-SAHARAN AFRICA
 
Botswana 1 22 0 93 0 88 3 6 3.0 2 7 
 4 5 4 0 (4 1) 2049
 
Bururoi 1 05 0 79 (0 76) 2 9 (2 9) - 4 2 3 7 - 1949 
Ghana 1 09 0.95 0 82 3 4 2 9 
 3 1 4 4 4 2 - 2356 
Kenya 1.10 0 99 0 91 3 6 3.4 3.1 4 8 4 5 
 4 3 4225
 
mail 1 02 0 90 - 3.0 2 7  4 3 4 2 1595
 
Ondo State, Nigeria 1.10 0 93 0.88 3 1 2 8 3 4 
 4 6 4 2 4 0 2126
 
Senegal 1 04 0 89 
 0 79 2.2 1 8 2 3 3 9 (4 5) - 2464 
Togo 
 100 0 97 1 06 3 1 3.0 (2 9) 3.7 4 0 (4 3) 1650
 
Ugrda 1 06 0.96 
 0 96 3 1 2.7 2 7 4.1 4 1 4 5 2913
 
71mbabwe 1 20 0 98 
 0 89 2 3 1 9 2 0 3.7 3.4 2.9 2209
 

NORTH AFRICA
 
Egypt 1.11 0 96 0 73 3 7 4 
 3.1 4 5 4 4 4 2 5772
 
Morocco 1 09 0.69 0.42 
 3.6 3 2 (3 3) 4 4 - 4193
 
Sudan 1 01 1 04 0 89 2 8 2.8 2 7 4 2 4 4 
 4 4 4106
 
Tunisia 1 26 0 77 0 56 3.3 3.0 2.9 
 4 5 4.5 3254
 

ASIA
 
Indonesia 0 99 1 05 0 84 3 5 3 3 2.9 4 2 
 4 5 4 6 4455
 
Sri Lanka 1.05 100 
 0 99 (3 2) 2 9 3 5 4,4 4 0 4.5 2376
 
Thailand 1 11 1 11 0 43 3 1 2 9 
 (2.0) (4 9) 4 7 - 2540 

LATIN AMERICA/CARIBBEAN
 
Bolivia 1 23 1 03 0 79 2 7 2 7 2 7 
 4 2 3 8 4.4 3850
 
Brazil 1 57 0 90 0.97 
 (3 8) 2 5 (Z 2) 4 2 - 2883 
Colombia 1 33 1 10 0.76 (3.6) 3 0 3 0 
 4.1 4.2 2141
 
Dominican Republic 1.54 1 12 0 57 
 (2 4) 2 1 3 0 (4 8) 3 8 - 3648 
Ecu3dor 
 1 14 1 03 0 87 3 5 3 0 2 8 4 8 (4 3) 2153
 
Guatcmala 1 20 0 87 
 0 57 3 6 3 1 3 1 4 6 4 4 2805
 
Mexico 1 79 0 99 0 62 3 9 
 3.6 3.4 4 6
4 7 4559
 
Peru 1 30 1 13 0 73 3 2 3 1 2 8 
 (4 2) 4 5 (40) 2147 
Trinidad & Tobago - 1 11 0 90 3 23 1 - (4 2) (4.0) 1582 

Heaping index = @Sum(6+12*13+24+30+36)/@sum(att 0-36) The ratio puts heaping for all women at 1 0 
Heapng at 12 months- 5 * N(12 months) / N(10,11,12,13,14) If no heaping at all, then measure equals 1; if all 
responses heaped, then measure is 5. Same for 24 months 

- N < 25 
() 25 < N < 50 
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6 5 OVERLAP 

Since dAt. were collected forall birt!,s in the livcycars preced- theextent of lactation-gestation overlap ineah country Table 
ing the survcy, it is possible to analv/e the conlsnist(oy of 6 6 shows that overlap is common during thelirst Irimestcrof 
breasrtcedingduration reports in relation to birth datesc ssub- pregnancy more than 10 percent ol lhe wohner are still breast
sequent childrcn The overlap of lactation and nc\t gestation, feeding in 16 countries The proportion (1 pregnant women 
or continuation of breastlceding e~en alter the bii Ih of the -till nursing ihair child dcchnes rapidly by the second tri
nv\t child, can only be an,d/ed for mothers with at lcdt two mestcr, but is continued by more than 1) percent in Guatema
births in the last lie xears Fhe anIvsis also included interval Ia (25 percent), Eypt,and ndonesia During the last trimester 
pars InWhich the inde\ child died of pregnancy continucd breasiteeding Ispracticed by less than 

5 percent of all women ir,virtually all countries, whll the nota-
Before assessing the overla p iflactation and gestat ifn from ble e\cept ion of Indmne,,ia 
retrospecthe repo-ts,currenti status dit, areanaly/ed to as,,ess 

Table 6 6 	 Percent of pregnant women stilt lactating b/ trimester of
 

prewmancy, from current status date, Demographic and Health
 

Surveys, 1986-199C
 

Pregnancy Tr'mester Number of
 

Pregnant
 

Country First Second Third All Women
 

SUB-SAHARAN AFRICA
 

Botsi.ana 3 9 0 0 0 0 0 7 165
 

Burundi 18 8 3 5 0 0 4 9 313
 
Ghana 8 6 2.9 3 3 4.4 295
 

Kenya 22.2 4 8 4 3 7.9 459
 

Liberia 6 8 1 8 0 3 2 5 407
 

Mali 16 3 2.3 1 5 5.2 301
 

Ondo State, Nigeria 3 2 0.0 0.0 0.8 255
 

Senegal 5 4 1 7 1 6 2 5 393
 
Togo 14 1 7 8 2 4 8 0 251
 

Uganda 20.3 4.4 0.8 8 0 443
 

Zimbabwe 0 0 0 0 1 1 0 4 255
 

NORTH AFRICA
 

Egypt 30.9 13 2 4 0 12 7 680
 

Morocco 9.9 2.4 2 3 4 4 472
 

Sudan 8.6 2.0 1 6 3 3 645
 

Tunisia 17 3 7 2 3.0 8.3 300
 

ASIA
 

Indonesia 22 5 12 1 9 4 13.7 421
 

Sri Lanka (33 3) 1.5 3 9 9.9 210
 

Thailand (26 7) 8 5 (8 0) 12 9 154
 

LATIN AMERICA/CARIBBEAN
 

Bolivia 17 5 1 5 0.3 4.2 432
 

Brazil 11 5 3.0 2 1 5 0 228
 

Colombia (8 5) 5.1 1 5 4 7 181 

Dominican Republic 2 8 1.1 1 8 1.8 315 

Ecuador 12.7 0.0 1 3 3 7 215 

Guatemala 31 0 25 3 4.5 17 9 386 

Mexico 14 1 5.9 1 0 5 7 391 

Peru 31.4 5 6 2 7 10 7 215 

Trinidad & Tobago - 3 8 (3 0) 3.8 106 

Note: Includes only women pregnant at the time of the survey and with
 
at least one living child born in the five years before the survey
 

Figures in () are based on 25-49 cases; * indicates less than 25 cases
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Table 6 7 presents the proportion of children with overlap of wrong the age of this child is overestimated (away from the in
brcastfccding and gestation using retrospective data A large tericw date) The birth date of the first child could also have 
I roporiion of childreq appears to be brcaslcd during the last been misplaced the agef(f this could have been undercsimat
trimeterof the next pregnancyand, even worse,alter the birth ed (towards the interiewdate) A combination of both biases 
of the next child For exampl,, in Burundi more than 51) per- is possible 
(eni of the women are still breasteeding during the new preg
nancy 17 percent terminate breastfcLding during the first tri- The overlap appears to be stronger for Burundi, Egypt, 
mcste, I I percent dui ing the second trimester, 9 percent dur- Indonesia, Kenya, Mali, and Thailand Sri Linka appears to 
ing ihe third trimester, and 13 percent alter the birth of the hac no overlap problem, while Brail, Colombia, the 
net child This kind of overlap is ighly unlikely to occur on Dominican Republic, Ecudor, and Senegal have less than 5 
, lirg scale (,is indicated by the analysis of the current status percent overlapbeyond 6 months of gesiation It must be taken 
data),and points to cithero erreportingot breastlfeedingdura- into account that the chance that reporting errors lead to 
lion, or niisrcporting of birth dates The birth date of the overlap is potontially greater in populations whcrc prolonged 
second, more recently born, child o1 the mterval pair could be breastfeeding Is common (or where birih intecrals are short) 

Table 6.7 	 Overlap of breastfeeding (index child) and ge, tation (next child)
 
including the period aTter the next birth (pe-centages), from
 
retrospective data, Demographic and Health Surveys, 1986-1990
 

Termination of Breastfeeding (index child)
 

Beforc
 
Preg- During Pregnancy After
 
nancy of Next Child Birth
 
of (months) of Number
 

Next Next of
 
Country Child 0-3 4-6 7-9 Child Total Children
 

SUB-SAHARAN AFRICA
 
Botswana 74 3 13 6 5 1 2 9 4 1 100 809
 
Burundi 49 3 17 2 11.3 9 4 12 7 100 1473
 
Ghana 72 7 11.7 6 6 3 9 5 1 100 1280
 
Kenya 56 9 14 9 12 0 7 3 8 9 100 2709
 
Mall 62 8 13 6 9 1 9 0 5 5 100 1112
 
Ondo State,Nigeria 94 9 5 0 0 1 0 0 0 0 100 1017
 
Senegal 75 0 15.7 5 2 2 1 1 9 100 1501
 
Togo 70 5 12 5 6 6 4 1 6 3 100 946
 
Uganda 69 8 18 3 6 4 2 4 3.1 100 2015
 
Zimbabwe 72 9 16 3 5.9 2 9 2 1 100 1015
 

NORTH AFRICA
 
Egypt 51.9 18 1 12 1 9 3 8.6 100 3237
 
Morocco 76 2 12 0 6 4 4 7 0.6 100 2150
 
Tunisia 65.7 14 0 7 5 6 2 6 6 100 1736
 
Sudan 63 4 15 7 8 6 5 2 7 0 100 2498
 

ASIA
 
Sri Lanka 62 8 27 6 7 5 1.8 0 4 100 1074
 
Indonesia 65 0 13 5 8 0 7.0 6 6 100 2164
 
Thailand 64.0 12 8 8 7 1 7.2 100 730
 

LATIN AMERICA/CARIBBFAN
 
Bolivia 72 0 14 0 7 4 3 1 3.4 100 2030
 
Brazit 82.1 10 0 4 1 2 4 1.4 100 1076
 
Colombia 77 4 13 3 5.1 3 5 0 7 100 787
 
Dominican Rep 83 3 10 1 3 3 2 5 0 8 100 1526
 
Ecuador 74 0 16 4 5 8 3 6 0.2 100 964
 
Guatemald 64 2 14 6 9.0 5 7 6.5 100 1801
 
Mexico 76 1 10 0 6 2 3 6 4 0 100 1849
 
Peru 69 2 15 8 7 4 7.5 0.2 100 1028
 
Trinidad and Tobago 77 2 10 5 5 0 3 6 3.6 100 579
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6.6 FREQUENCY OF FEEDING 

Except for Guatemala, virtually all surveys included a question Egypt, and Trinidad and Tobago (Table 6 8) "Don't know' re
on the number of brcatfecding, given to lastborn children, if sponses are rare in most countries However, there are a fewthe mother reported she wa, currently breastfeeding the chll notable exceptions in sub-Saharan Africa, e g, Burundi, Mali, 

Senegal, and Togo where over 5 percent of the womcn re-Missing value are found for mre than 3 percent of the breast- sponded "don't know" 
led children in four,,urvev Botswana, Dominican Republic, 

Table 6 8 
 Number of times child was breastfed during tast day/night. Percent with missing vilues, 
percent of women responding "don't know" (DK), 
"on demand", and no feedings among 
breastfed chilLdren, Demographic and Health Sureys, 1986-1990 

Night Feedings 
 Day Feedings
 

Number
 
Miss- Don't 
 On Miss- DoIt On 
 of


Coantry ing Know Demand None ing Know 
Demand None Chitdren
 

SUB-SAHARAN AFRICA
 
Botswana 2 1 0 0 34 2 
 0 6 4.3 0 0 - 0.4 1040 
Burundi 
 0 1 9.3 41 2 0.2 0 1 9.1 53.2 0 3 1620
 
Ghana 
 0 3 0 0 73 0 0 1 0 4 0.0 82 6 0.1 1463 
Kenya 1 0 0 0 64 5 
 0 7 1 2 0 0 67 3 2.7 2401
 
Liberia 
 0 0 0.7 74 9 0 0
0 3 0 0 86.0 0 4 1542
 
Mali 0 3 8 1 71 4 0.0 0 3 7 9 75 0 0.2 
 1282
 
Ondo State, Nigeria 0.1 0 0 
 75 7 0.1 0.2 0.0 81 8 
 0 2 977
 
Senegal 
 0 1 7 0 74 1 0.8 0.2 
 8 2 82 5 0 2 1373 
Togo 0 1 6 7 45 2 0.6 
 0.2 9 3 0.7
53 3 1210
 
Uganda 0 4 
 0 0 52 7 0.3 0 4 0.0 74 5 
 1 0 1663
 
Zimbabwe 1.3 0 0 74 7 0 0 
 1 5 0 0 /3 0 0.4 998
 

NORTH AFRICA
 
Egypt 3 5 
 0 0 0.2 3.3 0 0  0.4 2513
 
Morocco 
 0 8 0 2 72 0 0 8 1.0 0.1 8?.6 0.2 1485
 
Sudan 
 ( 7 0.0 58 5 0.4 0.7 0.0 0.366 9 2159
 
Tunisia 
 0 0 0.0 63 7 
 1.2 0 0 0.0 66.4 0 3 1150
 

ASIA
 
Indonesia 
 1 0 0 0 25.5 0.3 0 9 0.0 
 45 5 1 5 3296
 
Sri Lanka 0 9 0 1 35.1 0.7 0.9 0.0 5.0
32 4 1508
 
Thailand 
 0 7 0 1 13 9 1.0 0.6 0.0 33.1 3.3 1017
 

LATIN AMERICA/CARIBBEAN
 
Bolivia 
 0 0 0 4 - 0 7 0 0 0.4 - 1 2 1613 
Brazil 0 6 
 0 0 
 18 8 2 1 0 4 0.0 26.0 6.6 510
 
Colomoia 
 0 8 0 0 25.3 2.8 0 8 0.0 30 7 5.5 501
 
Dominican Republic 
 3 6 0 0 36.5 1 6 3.6 0.0 4.1
34 2 707
 
Ecuador 
 0 0 0 0 28 1 2 3 0.0 0.0 34.0 2.8 755
 
Guatemal a 


1621
 
Mexico 0 4 
 0 0 - 2 0 0.6 U.0 - 4 6 1025 
Peru 
 1 0 0 0 
 32 4 2.5 0 8 0.0 41 5 1.8 836
 
Trinidad & Tobago 
 3 7 0 0 23.5 2.1 
 3.1 0.0 36 4 11.0 327
 

Implies no on demand category

Questiong not asked
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"On demand," a common response in many surveys, was re-
corded for more than half of the children in 11 countries for 
nighttime feeding and in 13 countries for daytimc feeding Al! 
these countries are in Africa In Botswana, there was a code for 
"as often as the child wants" for nighttime feedings, this was 
used for 34 percent of th- Lhildren, 'out no code was used for 
on dernand feeding during daytime Egypt had no code for "on 
demand" and only numcrical responscs were allowed 

Onc might hypo*hesi/c that the responses "on demand" or "as 
often as the child warled to" would be used more often foi very 
yourg infantq who nurse more frequently ,ince the mother 
might not remembcr the cxact number of fccdlings On the 
other hand, these rcsponscs could also be used for the older 
child who no longer nurses frequently, and who may be put to 
the breast only when demanding to (c g, as seen ii "comfort 
nursing") In order to dctermine whether the "on demand" ca-
tcgory vas used more frequently for children of certain age 
groups, the responses to the questions about nursipg frequency 
werc analy/ed according to the child's current age (data not 
shown) In mo-t countries, thcrL wcrc esscntiallv no diffcr-
cnces by age ,roup in the proportion who responded "on de-
mand" either for nighttime or daytime Lceding In a fcwcoun-
tries this response code was used somewhat less ficquently for 
children 24 months and older (Mali, Zimbabwc, Thailand, and 
Ecuador) 

Dfferenccs in the proportion who used the "on demand" catc
gory might also be related to the literacy lkel, and hence 
might vary according to certain background characteristics of 
the respondent As e\pected, rural women generally used the 
"on demand" category more frequently than urban women both 
for daytime and iighttime feedings (data not shown) Only in 
Bra/d and Mali was thi category uscd by a higher proportion 
of urban than rural mothers Further, the "on demand" cate-
gory wasgenerally used more often among womcn without cd-
ucation (data not shown) It should bc pointed out that even 
though these diffcrenccs by background characteiistics arc 
demonstrated, a substantial number of women still used the 
"on demand" response in all population subgroups examined 

In general, the meanig of"on demand" tcdting may vary con- 
siderably between cultures and betwLcii iidiidals There-
fore, the large proportion of answers -oded as 'on demand" 
presents a problem f)r the analysis of thL lfLcts of feeding 
patterns on postpartum amenoirhea and fertilitv (Rutstem, 
1991) 

6.7 SUPPLEMENTARY FEEDING 

The questions on supplementary fccdings (liquids and solid 
foods) in the last 24 hours were asked for the lastborn child, 
who was currently breastfccding Table 6 )shows the percent- 
age of children for whom there were missing values for sup p le-

mentaryfccdingvariables, including country-spccific variables 
Both the percentage of children with a missing value for any 
(i e , one or more) of the feeding variables and the percentage 
with missing values for all these variables are given The omis
sion of all supplcmentary foods was rare in most surveys and 
exceeded one percent in only three surveys (Botswana, Ghana, 
and Trinidad and Tobago) In half the countries, less than 2 
percent of the children had at least one supplementary variable 
missing In Kenya, however, where 11 percent of the children 
had missing valu".i for at least one of the supplemental feeding 
variables, only 1 percent had missing values for all Nariablcs In 
Indonesia, Peru, and Trinidad and Tobago, 5 to 6 percent of 
the children had missing values for one or more of the varia
bles This makes the classification of fecding practices into 
conventiona! categories (exclusive, full, with hquids, with sol
ids) more difficult and in several cases impossible to do rable 
6 9 also demonstrate, that missing values were more common 
among older children 

Missing alucs were also examined by place of rcsidencc 
(urban or rural) aid mother's lcel of cducation (data not 
shown) There were only minor differences by rcsidence, and 
no consistent pattern wasseen Differenccswcrealsogenerally 
small by the mothe r's level of cducatiLon, although in almost all 
surveys the lowest proportion of missing values was seen 
among mothers with no education 

6 8 CONCLUSIONS 

Reporting the duration ofbrcastfccding has sevcral problems 
First, in virtually all sureys, missing values are more common 
for dead children Additionally, they are more common f)r 
children with higher relative birth order in the DHS question
naire (i e , next-to-last birth, but more so sccond-to-last births 
and before) in many surveys Second, heaping at multiples of 
six is pronounced in viitually all surveys and the amount of 
heaping varies by background charactcrstics such as mothr's 
education If heaping is a good indicator of the quality of data 
then reports of mothers with no education oi low levels ofedu
cation are less accurate than the reported durations reported 
by mothers with highei levels ofeducation One of the reasons 
for this difference by education, howccr, is that women with 
no education hae to report on longer durations ofbreastfced
ing, which makcs their responses more likely to be heaped on 
multiplcs of six months 

Third, the analysis of ovcrlap bctween pregnancy and lactation 
from the rctrospcctive eports by the mother indicates con
siderable maccuracies in either breastfceding duiation or birth 
dates or both Reports of the duratioio of brL'astfceding may be 
over- or underestimates, but overlap is clearly associatcd with 
ovcrrcporting of breastleedmg durations On the other hand, 
Trusscll et al (1,)2), using DH1S and WFS data, found that 
carrent status measures were consistently lower than retro
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spcctive life-table measures and concluded that there is a ten- would have to lead to a shortening of the birth interval the 
dency for retrospective reports in DHS to be biased downward more distant birth date would have to be pulled towards the in-
This conclusion is not necessarily inconsistent with our find- terview date (age underestimated), the more recent birth date 
ings of unlikely proportion of overlap, probably due to over- would be pushed away from the interview date, or a combina
reporting of breastfceding duration Both overrcporting and lion of these biases could occur There is evidence of dis
underrcporting may occur, and the analysis by Trussell ct al placemert of birth dates of young children in birth histories 
suggcsts that undcrrcporting is more common than overrc- (Bccker, 1984, Grummcr-Strawn and Trusscll, 1990), which is 
porting The analysis of overlap bct,veen pregnancy and lacta- analy/ed elsewhere in this Report (see Bicego and Boerma,
lion c innot detecLt underreporting of duration, but 11can de- Chapter 2) The displacement of births appears to be pro
tect ovcrreporting nounced in seeral surveys, pairtliu!arly in Africa Generally, 

there is a displacement of births into the first year o life,
An alternative explanation for the large extent of overlap of whiclh may aflct brcastfteding duration cstimates based on 
breastfccdingand nregnancycould be that theages ofthe chil- current status an underestimat2 of the mean duration of 
dren are systematically incorrect The errors in age ieporting breastfeeding is the result Clearly, the displacement of birth 

Table 6.9 	Missing values for supplemencal foods and Liquids Percent with missing values for all
 
the supplemental feeding variables and percent with missing values fol 
one or more of
 
the supplemental feeding variables among last-born children being breastTed at 
the time
 
of the survey, Demographic and Health Surveys, 1985-1990
 

Children 0-59 Months Percent with Missing Values in Each
 
Age Group
 

Percent with Percent with
 
Missing Missing Values 
 Number
 
Values for for at least 0-11 12-23 24-59 of
 

Country All Variables One Variable Months 
 Months Months Children
 

SUB-SAHARAN AFRICA
 
Botswana 1 8 2 3
3 9 4.4 (24 9) 1040
 
Burundi 0.1 0.1 0.0 0.9
0.0 1620
 
Ghana 1.1 1 8 1 0
1 7 	 5 7 1455
 
Kenya 	 0.3 11 2 
 8.7 13.8 16 7 2400
 
Liberia 0 3 0.6 
 0 3 1 0 2 5 1542
 
Mall 
 0 0 0 7 0.9 0.2 0.8 1282
 
Ondo State, Nigeria 0.0 2.3 2.1 2.5 (3 2) 976
 
Senegal 0 0 3.1 
 2.5 3 0 11.5 1373
 
Togo 0.0 1.2
1.7 2.1 2 3 1210
 
Uganda 
 0 4 1.2 0.7 0.9 10.9 1663
 
Zimbabwe 0.0 1.6 1.9 1.0 (2 7) 997
 

NORTH AFRICA
 
Morocco 0 7 1.3 0.7 
 1.3 13 5 1485
 
Sudan 0.6 1.3 	 1.4
0.7 5.8 2159
 
Tunisia 0.0 0.0 0.0 0 0 
0 0 	 1150
 

ASIA
 
Indonesia 0 6 6.3 6.3
4.6 9.0 32 6
 
SriLanka 
 0.9 1.2 0.5 1 4 2.0 150L
 
Thailand 0 6 1.3 1.2 2 4
0.9 	 1017
 

LATIN AMERICA/CARIBBEAN
 
Bolivia 
 0.0 0.0 0.0 0 0 0 0 1613
 
Brazil 0 0 0.0 
 0.0 0.0 0.0 510
 
Colombia 0.6 3.1 
 3 6 3.0 '0 0) 501
 
Dominican 0.0 3.6 1.1 
 4.2 (35.5) 707
 
Ecuador 0.0 0 0 0 0 0 0 
 (0 0) 755
 
Mexico 
 0 0 0.0 0 0 0.0 0.0 1025
 
Pert! 	 0 7 6 1 
 4 7 6 2 11 7 836
 
Trinidad and Tobago 3.1 4.6 
 3 6 2.5 11 3 327
 

Note: Figures shown in () are b:sed on 25-49 cases.
 
In this portion of the table, "missing values" refers to missing values for one or more of the
 
supplemental feeding variables (i e., for at least one variable).
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dates may contribute to the problem of high overlap of 
gestation and lactation However, it is obvious that reported 
data on ctiration of breastfecding haxc multiple data quality 
problems, which need to be taken into account, especially 
when studying trends and differential, in brLastfeeding 
duration and assssing the cffvct ofbreastfeeding on mortality 
The quality ofcurrent status data on breastf,.'irg and supple-
mentary fcecding cannot be evaluated thoi,)ughly, since only a 
limited numbetr of qucst:ons were asked, ind consistency could 
not be Checked I he melhod used, i c , recall in last 24 hours, 
may lead to an und,.restimation of the proportion of children 
rcCivig supplements, although the magnitude of this bias is 
not known It also must be kept in mind that the usefulness of 
current status data depends on the quality of age reporting, 
and sccral dcficicncics in the DHS data concerning the accu-
racv of birth dates hac been noted Data on the number of 
brcsi fccdings during day and night time indicate a very large 
proportion responding "on demand " Sincc the meaning of "on 
demand" varies greatly between populations and individuals, 
the D3-1-I questionnairc was adapted to make the respondcl,t 
specify her intended meaning 

Other changes made in DHS-II include 

Adding a question about how soon after birth the 
newborn was put on the breast, to measure breastfeeding 

practiccs during the first days of life and the proportion of 
children given the opportunity to receive colostrum 

Asking the mother about the age (in months) at which 
she started to give supplements on a regular basis 
These supplements are infant formulae and/or milk 
other than breast milk, plain water, other liquids, and 
any solid or mushy food The recall of supplementary 
feeding includes all births (still alive or dead) in the five 
years prior to the survey The data will be e'aluated 
thoroughly at the completion of DHS-lI, given the 
multiple problems associated with recall of 
brcatfceding durations identified in this paper 

Including all children in the question on use of a bottle 
the day or night before tile interview, and not just 
breastfcd children as in DIIS-I 

DHS-11 first country reports prcsent median duration of 
brcastfceding based on current status information Children 
who are ncxcr brcastfcd arc included, as arc nonsurviving chil
dren The summary mcasurcs are birth-based rather than wo
man-based The reports also present tbc prevalence-incidence 
mean, which was used in several DHS-I reports 
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7 

Anthropomeirypro idesanobjectiveassessmentofchildren's 
health and nutritional status When interpreting such 
information, it is Important to kno, sshether the children in 
the sample are representative of thc population o children 
from which the sample was drawn, and whether the recorded 
measurement,, correcil,, reflect the child's true height and 
,,ctght Although tile proiportion of children selected for 
anthropotnetrc assessment wNho were actually weighed and 
measured i,, easi determined, it is difficult to determine if 
theic ssas sNstelnlatic bia, in the recorded measurement,, 

This chapicr fo uses on the quality of the anthropometric 
lindintg- in the )1IS-1 sur ey, In addition to the height and 

\scighi dat.i, thc foowing infornattion is used child's birth 
date and relaiie hwh order, ,, hethcr the mother vAs a reg-
ular rcsidentof the household, ,het her lhe child ied ,with the 
nmtIhcI,Ind the reported reason for not measuring the child 
I hcc', a luattin(.Onct ntrateson todspects (idta ]ualy the 
ctent to M,hih dat ire missing and the Lactors related to the 
nonnmeasurcrment of childrin's height and vcight, and an 
caminmation of the height and weight measurements and 
children's ages 

ANTHROPOMETRY IN DHS SURVEYS 

7 1 1 Sample of Children 

In the DI-IS surcs all women in the selected households are 
included in tle sample of rcpondcnts Information on 
clildren's health and nutrition isbased on all the respondents' 
children born during a spccificd time period The height and 
Wight of Nount children of sur cv rcspondents were measured 
in nineteen surxcs inl the first phase of the DHS program 
(1986-1989) In these sureys, children in a, petciied agc group 
\\ere vNcighed and measured In Bra/tl, Egypt, and Senegal, 
onk the children of a sub-samplc of respondent,, were 
included In Senegal one-third of the children and in Egypt 
hallol thcchildrenwere dentificdlor measuringofheight and 
,ciglt J he Brai/l surc, included anthropometry only lor 
childrcn of respondents from the Northcast region, which is 
the least dcs eloped region Of the country 

Where anthropometrv wa-, included in thc survey, the stand-
ard DlIS-I reommendation was to measure all the respon
dent's children age 3 through 36 months' This recommen-
dation w, followcd clvcn sur cys (Table 7 1) In three 
sur'cxs, measurement,, for children agc 6 through 36 months 
were obtained All -hildren under 5 year,, were weighed and 
measured in three surveys, and one survey included children 3-
60 months In lour countries the upper age limit was cx-

In PIthsc 2o li.i I)IIS Progi im ( 1989 1993), alI childrtn from brth through 

60 montis of age vcre m.asurcd 

tended through 0 months of age In Thailand the mother's 
height and %eight were also tecorded, the maternal anthro
ponetry data from this SurtteV will not be esaluated here 

The DHS surveys either used self-wcghted samples or, when 
necessary to ensure sufficient numbers for reliable estimates, 
some areas were ovc-r-sampled The analyses in this chapter 
employ the weighted data 

7 1 2 Equipment and Training of Measurers 

The measurers were trained a cording to the guideline, in the 
United Nations Manual "How to Weigh and Measure 
Children" (United Nation,,, 1986) Training \,as conducted 
either by an cxpcti from DI-S or local personnel with exper
tise in thearea of nutrition A quality control test to ascertain 
the ability of the rnasurcrs was generally adninistered at the 
end o the training period In sOme otnltrie th measurers 
were again tested about hall-wav through the sur-ev 
Measurers were instructed to read weight to 1(N) grams using 
a hanging spring scale Fot height (length) measurements, 
measurers were taught to lcad to () 1 centim)ters using an 
adjustable wooden measuring board It is recommended that 
supine length be meaesured for childrcn under 24 months of 
age and standing height for older children I towccr, most 
surveys that included anthropometrIc mcasurenments through
36 months of age measuied supine length Because there isa 
difference between supine length and standing height, one 
centimetei was subtracted from the stature of children 24 
moiths and older who were measuied lying down This was 
done in the computer data editing stage The I"-'r "height" is 
used in tnis chapter to refer to both supite and Nanaiig 
measurement,, 

The method for selecting measurers varied In most Latin 
Amcrican and Caribbean countric,, the supervisor and field 
editor on each team were trained to carry out the measure
ments Fhe typical ap3proach in the Francophone African 
countries was to train all interviewers In the Anglophone 
African countries and in Asia two team members were usually 
designated to carry out the anthropometric measurements 

7 2 MISSING DATA FOR ANTHROPOME1RY 

The number of children eligible for anthropometric measure
ment in cach survey i,,shown in Table 7 2 The proportion of 
eligible children whose weight and/or height were measured 
ranged from 79 percent in Trinidad and Tobago to 98 percent 
in Morocco Oscr 9A) percent of the children were weighed and 
measured in 11 countries The largest proportion of children
with only one measurement is in Northeast Bra/il, where less 
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Table 7.1 	 Summary of anthropometric measurements of children in DHS-I Anthropometry in DHS-I (1986-1989):
 
Age group and sample of children included for height and weight measurement, number of children
 
eligible, and percentage of eligible children whose month and yeal of birth was not known,
 
Demographic and Health Surveys, 1985-1990
 

Nurber Percent of Eligible
 
Anthro- Age Type of Children with
 

Date of pometry Group of Eligible Unknown Month or
 
Country Fieldwork Included (in months) Sample Children Year of Birth
 

SUB-SAHARAN AFRICA
 
--Botswana 1988 No 


Buru.di 1987 Yes 3-36 National 2102 2 1
 
Ghana 1988 Yes 3-36 National 2205 6 9
 

--Kenya 	 1989 No 

--1986 No -

Mali 1987 Yes 3-36 National 1687 40.2 
Ondo Stgte, Nigeria 1987 Yes 6-36 State 1504 0 0 
Senegal' 1986 Yes 6-36 1/3 640 2 0 
Togo 1988 Yes 0-36 National 1782 16.3 
Uganda 1989 Yes 0-60 National 4442 0.0 
Zimbabwe 1989 Yes 3-60 National 3098 0 1 

NORTH AFRICA
 
Egypt 1989 Yes 3-36 1/2 2290 7.6
 
Morocco 1987 Yes 0-60 National 5693 19 9
 
Sudan 


Liberia 


1990 No -

Tunisia 1988 Yes 3-36 National 2405 1 2 

ASIA
 
-Indonesia 1987 No - -

Sri Lanka 1987 Yes 3-36 National 2188 0 2 
Thailand 1987 Yes 3-36 National 2013 1.6 

LATIN AMERICA/CARIBBEAN
 
Bolivia 1989 Yes 3-36 National 3050 0.1
 
Brazil (Northeast) 1986 Yes 0-60 1 region 1215 0.4
 
Colombia 1986 Yes 3-36 National 1498 0.4
 
Dominican Republic 1986 Yes 6-36 National 2166 0.1
 

-EL Salvador 1985 No - -

Ecuador 1987 No -

Guatemala 1987 Yes 3-36 National 2437 0.2 
Mexico 1987 No - - -

Peru 1986 No --

Trinidad & Tobago 1987 Yes 3-36 National 1072 0 0
 

The Senegal data file only identifies children whose height and weight were actually measured
 

than 2 percent ofchildren were weighed, but did not have their relative birth order,2 and 4) urban-rural residence In addi
height measured The Scnegaldata filconly idcntifischildrcn lion, missing data were examined according to maternal 
whose height and weight wcre measured education and recent illness in the child (data not shown) In 

mot surcys, the proportion with missing data was either 
In the remaining analysis, "mIssvig data" refers to those cll- similar across education tlegorics, or there was a slight 
dren for whom data are completely absent (i c, no height or incrcase among children of motners with higher education 
wcight mcasurcmcnts were collected) The latter could usually be explained by fostering rates being 

higher among more cducated women in the',e countries 
In addition t,) the reasons recorded by the interviewer for not Missingdata rates gencrallywere lmIlar regardlcss of whether 
measuring and Acighing a child, four other factors may tlhe child had rcentlybecn ill with diari lhca, fcvcr, or a cough 
influence the likelihood of missing data 1) whether the child 

live', with the mother, and Nhether the mother is a regular 2 le dciinilion of rihun t birth ordAr uscd In ihis p.ipcr is the sameias that 

resident of the household, 2) the child's age, 3) the child's uscd it the timL ihL diu sscrc coilcck. Order I - I,)s living child, Ordcr 
2 - next-to last living child Ordli 3 second to Iisi living (hijd, etc 

Queslions about IsiLr and cough wLre not asked in all countries 
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Table 7.2 Height and weight measurement in DHS surveys- Percent distribution of height dnd weight
 

measurements among eligible children, Demographic and Health Surveys, 1986-1989
 

Country 


SUB-SAHARAN AFRICA
 
Burundi 

Ghana 

Mali 

Ondo State, Nigeria 

Togo 

Uganda 

Zimbabwe 


NORTH AFRICA
 
Egypt 

Morocco 

Tunisia 


ASIA
 
Sri Lanka 

Thailand 


Percent of Children Who Were Measured for
 

Neither Number of
 
Both Height Height Weight Height nor 
 Eligible
 
and Weight Only Only Weight Total 
 Children
 

94 9 
 0 0 0.2 4.9 100.0 2102
 
90 1 0.1 
 0 0 9.8 100.0 2205
 
92.0 0.1 0.4 7.6 
 100 0 1687
 
93.2 0.1 
 0.1 6 6 100.0 1504
 
95 9 0 2 0.0 3.9 100.0 1782
 
87.1 0.2 0.1 12.6 
 100 0 4442
 
80 8 
 0 3 3.2 18.8 100.0 3098
 

91.9 0.1 
 0.0 7.9 100 0 2290
 
98.1 0.1 0.0 
 1.9 100.0 5693
 
85 6 0.1 0.0 14 3 100 0 2405
 

91.8 0 1 0.0 8.1 
 100.0 2188
 
94 2 0.0 0.2 5.6 100.0 2013
 

LATIN AMFRICA/CARIBBEAN
 
Bolivia 84 9 0.0 0.0 15 1 
 100 0 3050
 
Northeast Brazil 
 95 1 0.2 
 1 5 3 2 100 0 1215
 
Colombia 88 9 0 1 
 0.3 10.7 100 0 1498
 
Dominican Republic 85 3 0 3 0 3 
 14 1 100.0 2166
 
Guatemala 95 5 0 0 
 0.1 4.3 100.0 2437
 
Trinidad & Tobago 78 6 
 0 4 0.7 20.2 100.0 1072
 

Note The Scnegal data file only identifies children whose height and weight were actually measured
 

7.2.1 Fostering and Residency Status 

Table 7 3 shows possible reasons why anthropomctric mca-
surements were not obtained Children who were reported as 
not living with their mother would be unlikely to have their 
height and weight measured Children whose mothers were 
visitors, and not regular residents in the household, may not 
have accompanied their mother, and may not have been 
included in the anthronomneiri assessment The proportion of 
children whose height and/or %keight vs not measured is 
shown for these categories As exp-cted, the proportion of 
missing data is lowest for children who lived with their 
mothers and whose mothers were regular residents of the 
household (median 7 percent) Necerthelcss, tile proportion 
of missing data for this category is over 10 percent in four 
surveys Bolivia (15 percent), Trinidad and Tobago (18 per-
cent), Tunisia (14 perLcent), and Zimbabwe (12 percent) 
Somewhat higher missing data rates are found for children 
who lived with thcir mothers, but whose mothers were visitors 
(median 14 percent), indicating that mothers usually, but not 
always, take their young children along Alhen they visit other 
households In most of the countries, very few children lived 

away from their mothers However, as expected, a large 
proportion of the children who did live away were neithei 
weighed nor measured regardless of whether the mother was 
a regular resident or not 

A substantial proportion of children were "fostered out" in 
thiee countries Dominican Repubhc, Uganda, and Zimbab
we Since few of these children were veighed and measured, 
this contributes toa higher proportionofmissingdata in these 
surveys Table 7 4 shows 1) the percentage ofeligible children 
weighed and measured, 2) the percentage of chgible children 
who were not measured, but who lived with the mother who 
was a regular household resident, and 3) tne percentage of 
eligible children who were not measuredand who did not live 
with their mother or whose mothcr was a visitor in the 
household In Ugandaand Zinbabwe 8percent ol thechildren 
were in the last category In four countrics, over 10 percent of 
theeligiblc children were not measured even though they lived 
with their mothers 
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Table 7.3 Missing data for anthropometry by fostering and residence status: Percentage of eligible children who were not measured for
 
height and weight b/ whether the child Lived with the mother, and whether the mothei was a regular resident of the household,
 
Demographic and Health Surveys, 1986-1989
 

Child Lived with Mother and Child Lived with Mother Child Did Not 
ALL Elig ble Children Motner Was Regular Resident and Mother Was Visitor Live with Mother 

Percent Percent Percent Percent 
Country Number Not Measured Number Not Measured Number Not Measured Nuriz:er Not Measured 

SUB-SAHARAN AFRICA 
Burundi 
Ghana 

2102 
2205 

4.9 
9 8 

2053 
2095 

4.4 
8.3 

44 
69 

(16.7) 
4.3 

5 
41 

[100.0] 
(95.1) 

Mali 
Ondo State, Nigeria 
Togo 

1687 
1504 
1782 

7.6 
6.6 
3.9 

161-9 
1416 
1690 

6.0 
4.1 
3.1 

11 
49 
77 

[5.5) 
(14.3) 
3.9 

27 
39 
15 

(100.0) 
(89.7) 
[93.3) 

Uganda 4442 12.6 3956 4.9 131 20.6 351 95.2 
Zimbabwe 3098 18.8 2684 12.0 186 22.0 228 95.6 

NORTH AFRICA 
Egypt 
Morocco 
Tunisia 

2290 
5693 
2405 

7.9 
1.9 

14.3 

2195 
5457 
2334 

7.4 
1.2 

14.1 

93 
187 
67 

17.7 
4.3 
19.4 

2 
49 
4 

(100.0] 
(67.3) 
[75.0 

ASIA 
Sri Lanka 
Thailand 

2188 
2013 

8.1 
5.6 

2116 
1895 

7.3 
3.0 

56 
58 

16.6 
8.0 

16 
59 

[76.5) 
84.9 

LATIN AMERICA/CARIBBEAN 
Bolivia 
Brazil (Northeast) 
Colombia 
Dominican Republic 

3050 
1215 
1498 
2166 

15.1 
3.2 
10.7 
14.1 

2967 
1209 
1423 
1979 

14.5 
2.8 
8.5 
8.7 

68 
0 

40 
59 

22.2 
-

(9.7) 
20.2 

15 
5 
36 
128 

[97.5] 
[85 7] 

(100.0) 
96.2 

Guatemala 
Trinidad & Tobago 

2437 
1072 

4.3 
20.2 

2400 
1023 

4.0 
17.8 

20 
24 

[5.0] 
[45.8] 

17 
25 

[47.1) 
(96.0) 

Note: The Senegal data file only identifies children whose height and weight were actually measured.
 
Figures shown in (I are based on < 25 cases.
 
Figures shown n 0 are based on 25-49 cases.
 



Table 7.4 	 Measurement of height and weight and availability of children for measurement Percent distribution of eligible

children by percent measured for height and/or weight, the percent not measured who tiveJ with their mother who
 
was a renular resident, and the percent not measured who did not 
live with their mother or whose mother was a
 
visitor, Demographic ad Hcalth Surveys, 1986-1989
 

Percent Measured Percent Not Measured and Percent Not Measured and Number of
 
for Height 
 Lived with Mother Who Did Not Live with Mother Eligible


Country and/or Weight Was a Regular Resident or Mother was Visitor Total Children
 

SUB-SAHARAN AFRIA
 
Burundi 95 1 
 4 3 	 0 6 100 0 2102
 
Ghana 90 2 7 9 	 1 9 100 0 
 2203
 
Mali 92 4 
 5 9 1 6 100 0 1687
 
Onda State, Nigeria 93 4 3.9 
 2 8 	 100 0 1504
 
Toge 96 1 	 2.9 
 1.0 100.0 1782
 
Uganda 87 4 
 4.4 8.2 100.0 4442
 
Zimbabwe 81.2 10.4 
 8.4 	 100 0 3098
 

NORTH AFRICA
 
Egypt 92.1 7 1 
 0.8 	 100 0 2290
 
Morocco 98 1 1 1 	 0.7 
 100 0 5693
 
Tunisia 85.7 
 13.7 	 0.7 100 0 2405
 

ASIA
 
Sri LanKa 91.9 7.1 
 1.0 	 100 0 2188
 
Thailand 94.4 
 2.9 	 2.7 100 0 2013
 

LATIN AMERICA/CARIBBEAN
 
Bolivia 84 9 
 14.1 
 1.u 	 100 0 3050
 
Brazil (Northeast) 96.8 	 2.8 
 0.4 	 100.0 1215
 
Colombia 89 3 
 8.1 	 2.6 100 0 1498
 
Dominian Republic 85 9 7.9 6.2 100 0 2166
 
Guatemala 95 7 4.0 
 0.4 	 100 0 2437
 
Trinidad & Tobago 79 8 	 17.0 
 3.3 	 100 0 1072
 

Note The Senegal data file only identifies children whose height and weight were actually measured
 

7 2.2 Reasons for Not Measuring Children 	 The proportion of missing saluc, for this van ible, not 
me.suring the child, \v,s high in three of the five countries In

In fIXc DHS-I countries, the reason that a child was not Ugpnd.iand Zimbabwe, wherc ohstering is morCL flmron1tlhnil 
weighed and measured was rc(rded (Table 75) The L(dCs in the other cLOUilliCS, 73 and (() percent, resIcLlvely,
"child sick," "child sleeping," and "rclused" were, as expected, rcpoited hlt ibsence of the Lcild was the reason for not 
used dnlost exclusively for chldren 0lo lived wth their obtaiingthenmeasuicinenis In ihese twocoutrles abseceof 
mother These codes were recorded for fewer than 5 children the child \k,1s aso liven is a frequent reason for 
Nkho did not live wiIh their mother ineach ol these LOuni ries IlOIlinitcaslircIen IaIoii children who llXd wit ltheir 11ther 
(data not shown) 	 and whose mother wats a iCgnlar resident 17 pelccnt in 

Uganda and 41 percent inl Zi11'bbC (dat.1 -ot shown) 

Table 7 5 	Reasons for not measuring children 
Among children for whom neither height nor weight measurements were
 
collected, the percentage in each response category, Demographic and Health Surveys, 1987-1989
 

Child 	 Child Child 
 Number of
 
Country Sick Refused Sleeping Absent Other Missing Total Children
 

Ghana 	 52.5 1 8 0.0 22 4 3 2 20 1 100 0 
 219
 
Uganda 
 8 7 4 4 0 0 73 2 8 4 5 3 100 0 565
 
Zimbabwe 4 7 1 5 0.3 60.2 2 2 28 1 100 0 590
 
Tunisia 	 12.4 9 8 
 0 1 26 5 30.8 0.9 100 0 347
 
Sri Lanka 18 5 4 1 0 1 14.3 22.2 40 9 100 0 179
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7.2.3 Child's Current Age in Uganda and Zimbabwe, whcre fostering is common, up to 
one quarter of the oldest hildren were not meaured The 

The percentage of eligible clildren who were neither weighed youngest children are l,,orc likely not to be weighed or inca
nor measured is shown in Table 7 6 by age group The age sured betausc of the interviewer's or mothcr's co'ncern about 
categories chosen correspond to the various age ranges the child being iok)Noung Amongeldcrchildren the reason is 
included for anthropometry in the DHS surveys Since most that they are more difficult to I.Lt," (Table 7 5) 
surve)s did anthropometric measurements for children 3-36 
months ofage and a few included children through 60 months, To examine whctheli oldet children vei not measured b" 
the unusual age groups of 24-36, 37-47, and 48-60 mnonths arc cause they werc not hnig msith their mothers, the analysis was 
used The proportion not weighed or measured is higher replicated among chldren who licd N'ith their mothers and 
among vcrv young children and older children (over 24 whose motherswere regular household residents Much ofthe 
months) In the four countries where children up to 60 months missing data could bc explained by the residency and fostering 
of age were included, the proportion of children age 37-60 statu;, as seen when comparing T,,hles 7 6 and 7 7, cspecially 
monthswhowere notveighedand measuredshoweda narked in Dominican Republic, Ghana, Mali, Ondo State (Nigeria), 
increase In Northeast Bra/il and Morocco, less than 5 perccnt Uganda, and Zimbabke 
of the oldest children were missed Hocvcr, 

Table 7 6 Missing anthropometric data by age group Percentage of eligible children for whom height and weight measurements 

were not collected, by age group, Demographic and Health Surveys, 1986-1989 

Percent of Children Who Were Neither Weighed Nor Measured
 

Age Group
 

Number of
 

All Eligible 0-2 3-5 6-11 12-23 24-36 37-47 48-60 Eligible
 

Country Chi tdren months months months months months months months Chi tdren
 

SUB-SAHARAN AFRICA
 

Burundi 4 9 11 3 1.4 2 7 6 8 2102
 

Ghana 9 8 9 0 6 8 7.9 13 3 2205
 

Matli 7.6 5 6 4.4 6.0 12 0 1687
 

Ondo State, Nigeria 6.6 - 7 0 4 4 8 8 1504
 

Togo 3 9 9 4 2.2 2 0 2 5 5 5 - - 1782
 

Uganda 12.6 12 4 3 5 2 9 6 1 14 3 18 1 22 3 4442
 

Zimbabwe 18 8 - 15 4 9 8 13 8 15 9 23.3 26 7 3098
 

NORTH AFRILA
 

Egypt 7.9 - 8.7 6 7 5.4 10 7 - - 2290
 

Morocco 1 9 0.4 0.0 0.7 1.1 1.7 2.7 3 5 5693
 

Tunisia 14.3 - 18.3 9.4 11.0 18.6 - - 2405
 

ASIA
 

Sri Lanka 8.1 24.9 3 4 4.6 8 9 - - 2188
 

Thailand 5.6 9.0 3 3 5.7 5.8 - - 2013
 

LATIN AMERICA/CARIBBEAN
 

Boliva 15.1 26 3 10 5 9.4 20 4 - - 3050
 

Brazil (Northeast) 3 2 (6.0) 1.6 3 0 1 7 1 5 4 5 4.7 1215
 

Colombia 10.7 21.8 6.3 7 5 13.7 - - 1498
 

Dominican Republic 14 1 - 13.4 11 2 17.5 - 2166
 

Guatemala 4 3 1 3 2.6 2.6 7 7 - 2437
 

Trinidad & Tobago 20 2 26 2 15.5 19 5 22 4 - 1072
 

Note- The Senegal data fite only identifies children whose height and weight were actually meisured. Figures
 

shown in () are based on 25-49 cases
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Table 7 7 	Missing anthropometric data for children who Lived with their mother who was a regular resident-

Percentage of eLig,ble children for whom height a' d weight measurements were not collected, who lived

with their mother who was a regular resident, by ige group, Demographic and Health Surveys, 1986-1989
 

Percent of ClLdren Who Were neither Weighed nor Measured Who Lived with
 
Their Mother Who Was a Regular Resident
 

Age Group 
-- Number of

ALL Eligible 0-2 
 3-5 6-11 12-23 24-36 37-47 48-60 Eligible
Country Children months months months months months months months 
 Children
 

SUB-SAHARAN AFRICA
 
Burundi 
 4 4 	 11 7 1 4 2.7 5 6 
 2053
 
Ghana 
 8 3 	 9.4 7.0 7.5 9 6 2095
 
Mali 6.0 5.7 4.2 5 1 8.4 

Ondo State, Nigeria 4 1 

1649
 
- 5 6 3.2 4 2 1416Togo 	 3.1 9.0 1.7 1.8
2.1 4 0 - - 1690

Uga-da 	 4.9 
 12 8 3 6 1.3 
 2 5 5 7 5.2 7.3 3956

Zimbabwe 12.0  14.6 9.8 10 5 10 6 12.6 14 9 2684
 

NORTH AFRICA
 
Egypt 7.4 
 - 8.1 6.3 4 9 10.2 - - 2195
Morocco 	 1.2 
 0 4 0.0 0 2 0 9 0 9 1.7 2.4 5457
 
Tunisia 14 1 	 17 2 
 9 4 10.8 18.4  - 2334 

ASIA
 
Sri Lanka 7.3 
 24.5 3.5 3 8 7.8 
 - 2116
Thailand 
 3 0 	 8.6 1 9 2.1 3.4 - 1895 

LATIN AMERICA/CARIBBEAN
 
Bolivia 
 14 5 	 26.4 10.5 9 0 19.2 
 - 2967 
Brazil (Northeast) 2 8 
 (4 1) 1 6 3.0 1 3 
 1 2 4 5 4.1 1209
Colombia 8.5 
 20.7 4 6 5 5 10 8 -  1423

Dominican Republic 
 8 7 	 - 10.2 7.1 9.5 - 1977Guatemala 4 0 	 1 3 
 2 4 2.5 7 1 
 - 2400
Trinidad & Tobago 17.8 	 23 8 
 13 7 17 1 19 5 
 - 1023 

Note 
 The Senegal data file only identifies children whose height and 6eight were actually measured.
 
Figures shown in () are based on 25-49 Cascs
 

Thse dfllercncescan be demonstratcd with two ex'mples In percent of the data were missing among the oldest age
Uganda, the percenlagcofmissing data fr childrcn who livcd group versus 12 percent for all children (Table 77) The
wlih their mother who was a regular household resident was 7 corresponding rates for all children were 27 and 19 percent,
percent lor the 48-60 month age group versus 5 percent for all respectively (Table 7 6) As in the case of Uganda, the differ
children(Table7 7) Thecorrespondingfigurcsforchildrenre- enccs acc(,rdng to the child's age wcrc markedly reduced
gardlcss of iesidency and fostering status were 22 and 13 per- when considering only the Zimhabwean children who were 
cent, respecli-cly (Table 7 6) Hence, when looking only living with their mothcis, and although the overall percent
among those Ugandan children who are likely to be available age of missing data was reduced, it still rcmaincd higher than
for measuring, the overall pcr.cntage of missing data was be- all but three surveys Hence, in Zimbabwe, fo tering and
low the median for all countries,and there was onlya smal! m- residency status only provide a parlial explanation of why the 
crease for 	 Ieoldrchildren (24-60 months) In Zimbabwe, 15 proportion of missing data was higher than in most surveys 
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7 2.4 Relative Birth Order 

Whcthcr the youngest living child is more likely to be 
weighed and measured compared to older siblings is exam-
med in Table 7 8 Relative birth orderdefines the relationship 
between the surviving children in a family Since most 
survey,, restricted the age for anthropomctric measurement 
to 3-16 months, it is possible to compare only the youngest 
living with the next to youngest lllng child in most coun-
tries, as there are too few chiidren in the category second-to-
xoungcst hlng child 

More datat are missing among the ncxt-to-youngest living 
children than yoangest living children in 15 of the 18 sureys 
(mcdian 14 percent versus 7 percent) However, this trend is 
not seen in two of the four surveys that included children up 
to 6( nionths (Morocco and Northeast Bra/iI), but it is o)-
sec,d in Uganda and Zimbabwe, where more than 5 percent 
of .hildren do iot live with their mothers 

Among the survey,, for which there are suffln ient data to 
consider missing data for the second-to-youngest and older 
children, minor differences were found in the proportion of 
children measured compared with the youngest and ne\t-to-

youngest living children in Morocco and Northcast Bia/il 
This was not the case for Uganda and Zimb,,bwe where 
larger differences werc observcd The analysis was repcated 
for children of rcspondents who weic rcg lai residents and 
who livcd with Incir mothcr (Table 7 9) In Uganda, the 
proportion of these children with missing data was similar 
regardless of theti relative birth order, iii contrast to the 
lai gc differences described abo~e (I able 7 8) In Zimbabwe. 
the large differences in nuising data bv iclative birth order 
shown in Table 7 8 were reduccU, but there still remained a 
higher percentage of missing data among second-to-'oungest 
children (19) portent), compared to ne\t-lo-youngest (12 per
cent) and youngest-hving chldrcn (12 pcrccal) 

7 2 5 Urban-Rural Place of Re.idenc 

The proportion of missing data by place of residence isseen 
in Table 7 1) Except for Boivia and I unisia, there was a 
consistelly lower percentage of ni sing data in rural areas 
(median 8 percent) than inurban areas (median 11 percent) 
In most countrics the diffcrcnc kas less than 5 percentage 
points, but in four countries \Thailand, Trinidad and Toba
go, Uganda, and Zimbabwe) the urban-tural difference ex
ceeded 7 peicentage voints 

Table 7 8 	Missing anthropometric data by relative birth order Percentage of eligible children
 
for whom height and weight measurements were not collected, by relative birth order,
 
Demographic and Health Surveys, 1986-1989
 

Percent of Children Who Were Neither Weighed Nor Measured
 

Relative Birth Order
 

Next-to- Second-to
 
AtI Youngest Youngest Youngest Number of
 

Eligible Living Living Living Eligible
 
Country Children Child Children Children Chitrfien
 

SUB-SAHARAN AFRICA 
Burundi 4 9 3 9 12 2 * 2102 
Ghana 9.8 9 2 160 * 2205 
Mail 7.6 6 5 15 6 * 1687 
Ondo State, Nigeria 6 6 6.3 10 3 * 1504 
Togo 3.9 3 3 9 1 * 1782 
Uganda 12.6 9 2 17 8 19.6 4442 
Zimbabwe 18.8 17.0 22.0 32 1 3098 

NORTH AFRICA
 
Egypt 7 9 7 4 11.6 * 2290
 
Morocco 1.9 1.5 2.4 3 0 5693
 
Tunisia 14.3 13.3 19 5 * 2405
 

ASIA 
Sri Lanka 8.1 7.7 11.4 * 2188 
Thailand 5.6 5 4 6.3 * 2013 

LATIN AMERICA/CARIBBEAN 
Bolivia 15.1 14 2 21 0 * 3050 
Brazil (Northeast) 3.2 3 2 2 8 3.9 1215 
Colomibia 10.7 10.7 9.3 * 1498
 
Dominican RepLbltic 14.1 13.4 19 5 * 2166
 
Guatemala 4.3 3 4 10 3 * 2437
 
Trinidad & Tobao 20.2 19 1 27.2 * 1072
 

Note. The Senegal data file only identifies children whose height and weight were actually
 
measured
 
* Based on 	too few cases to show 
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Table 7.9 Missing anthropometric data for children who Lived with their mother who was a regular
 
resident by relative birth order: Percentage of eligible children for whom height and
 
weight measurements were not collected, who Lived with their mother who was 
a regular

resident, by relative birth order, Demographic and Health Surveys, 1986-1989
 

Percent of Children Who Were neither Weighed nor Measured
 
Who Lived with Their Mother Who Was a Regular Resident
 

Relative Birth Order
 

Next-to- Second-to
 
ALL Youngest- Youngest Youngest Numnber of
 

Eligible Living Living Living Eligible

Country Children Children Children rhiLdren Children
 

SUB-SAHARAN AFRICA
 
Burundi 4.4 3.6 *
10 4 	 2053
 
Ghana 	 8.3 7.9 13.0 * 2095
 
Mali 	 6.0 5.3 11.5 * 1649
 
Ondo State, Nigeria 4.1 4.1 
 3.9 * 	 1416 
Togo 	 3.1 
 2.8 5 9 * 	 1690 
Uganda 4.9 4.5 	 5.9
5.4 	 3956
 
Zimbabwe 12.0 11 6 12.4 18.5 
 2684
 
NORTH AFRICA 
Egypt 7 4 6 9 11.0 * 2195 
Morocco 1.2 0.8 2 1 1.8 5457
 
Tunisia 14.1 13.0 19.4 * 
 2334
 

ASIA 
Sri Lanka 7.3 7.1 *9 4 	 2116
 
Thailand 3.0 2.9 	 *4.4 	 1895
 

LATIN AMERICA/CARIBBEAN 
Bolivia 14.5 13 6 20.5 * 2967 
Brazil (Northeast) 2.8 2.9 3.22 3 	 1209
 
Colombia 8.5 8.5 7.1 * 1423
 
Dominican Republic 8 7 8 2 12 3 
 * 	 1977 
Guatemala 4.0 3.2 
 9.3 * 	 2400 
Trinidad & Tobago 17 8 16.9 	 *23 1 	 1023
 

Note- The Senegal data file only identifies children whose height and weight were actually
 
measured
 
* Based on too few cases to show 

Table 7.10 	Missing anthropometric data by urban-rural residencc Percentage of eligible

children for hom height and w-"ght measuremLnts were not cuILeCLed, by
 
urban-rural residence, Demographic and Health Surveys, 1986-1989
 

Percentage of Children Who Were neither
 
Weighed nor Measured
 

All Place of Residence Number of
 
Eligible Eligible


Country Children Urban Rural Children
 

SUB-SAHARAN AFRICA
 
Burundi 
 4 9 10 0 4.7 2102
 
Ghana 
 9 8 12 4 8.8 2205
 
Mali 7 6 9 5 6 9 
 1687
 
Ondo State, Nigeria 6 6 7.0 6.4 
 1504
 
Togo 3 9 
 5 5 3.3 1782
 
Uganda 12.6 20 4 11.7 4442
 
Zimbabwe 18.8 28.4 15.1 3098
 
NORTH AFRICA
 
Egypt 	 7.9 
 8 3 7.7 2290
 
Morocco 1.9 1.2
3.0 	 5693
 
Tunisia 	 14 3 14 0 14.7 2405

ASIA 
Sri Lanka 8 1 8 9 
 7.9 2188
 
Thailand 5 6 4.1
12.6 	 2013
 
LATIN AMERICA/CARIBBEAN
 
Bolivia 15 13.9 16.3 3050
 
Brazil (Northeast) 
 3 2 4 8 1.6 1215
 
Colombia 10 7 8.6
12.1 1498
 
Dominican Rlpubtlic 14 1 14 5 13.7 2166
 
Guatemala 4 3 5.7 
 3.8 2437
 
Trinidad & Tobago 20.2 1 0
24 5 	 1072
 

Note The Senegal data file only identifies children whose height and weight were
 
actually measured
 

135 



7.3 	 AGE HEAPING AND HEIGHT AND WEIGHT 
MEASUREMENTS 

7.3.1 	 Age Reporting 

The accuracy and completeness of age data are crucial to the 
analyses of anthropometric data Only the weight-for-height 
index is independent of the age of the child Several possible 
systematic biases in the reportiqg of children's ages may 
affect anthropometric iesults incomplete reporting (missing 
data), field imputation of birth date by the interviewer, and 
accuracy of reporting due to so,.tematic over- or under-
reporting, c g , heaping at 12 and 24 months 

The pi portion of children whLose mothers did not report a 
month and yc'r of birth is shown in Table 7 1 While the ta-
ble shows thc peiLcntage with a known month and year of 
birth among all the children in the age group eligible to he 
included in the anihropomctrilc section of the questionnaire, 
almost identicl percentages were found for the children 
whose height and/or weight were actually measured (data not 
shown) In all countries the difference between these two 
pe, centagcs was less than 1 percent Hence, there was no 
difference in this regard between the children who were mei-
sured and those who weic mse,,cd 

A large proportion of children in Mal, Moro.co,' and Togo 
did not have a month or Near ol birth reported by their 
mothers (40, 20, and 16 percnt, respectively) Between 
and 10 percent of childrcn did not have a month and year of 
birth reported in Ghana and Egypt 

For the three countries in which more than 15 percent of 
the birth dates were incomplete, month or year of birth was 
more frequently missing among rural children and children 
whose mothers had no education In Mali and Morocco, 
month and year of birth were css likely to be missing for thc 
youngest living child than for older siblings Because of these 
differences, a comparisor was made between the proportion 
of wasted children with and without a compleIC birth date 
In Mali, the difference in the proportion of wasted children 
whose month and year of birth was reported and those for 
whom this information was missing, was less than 3 percent 
However, there could be greater differences In the 
nutritional indices based op age, e , weight-for-age and 
height-for-age 

Although Table 7 1 indicaIes that mothers reportcd i date 
of birth for almost all children in the remaining countries, 

4 In Morocco, itnLLers nould ricord OILhseason ii te month ,fbirth ss 
unknown, each seaso,, %a%apprommat iv tihrL nonths long Ihl age of 19 
percent of ,ll dhildrn eligible for htight 01nd ,,eight me,,urement was 
denoted using slasoii and year, only I percent ol children had neither a 
month nor a season riported 
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the interviewer may have entered a month and year of birth 
even if the mother could not give exact information In three 
surveys (Ondo State INigeria], Trinidad and Tobago, and 
Uganda), birth dates were reported for I(X) percent of the 
children, but the accuracy of these dates is difficult to assess 

The analysis of data on month of birth for children under 5 
years by Bicego and Boerma (1992) shows that there appears 
to be 	considerable displacement of months of birth First, 
there is increased repoiting of births for the months 
immediately betore the survey month For example, for an 
interview held in August, respondents are more likely to 
report July or June of the same yeac as month of birth than 
September or October This type of displacement occurs at 
every 	 year before the survey (at 12, 24, 36 months, ctc 
preceding the survey) and appears to be more serious in the 
Alrican surveys Overreporting of children's ages would 
result 	 in more children being classified as stunted and/or 
underweight than is actually the caSC 

Theie also appears to be displacement of births into the first 
year of life and within the first year of life The displacement 
is fairly strong This would lead to under-reporting of ages 
for the woungest children In addition, there is a shift of 
brths towards the interview date In these cases, fewer 
children are classilicd is stunted and/or underweight than 
there actuallV ire 

There is, however, little evidence of heaping at 12 and 24 
months of age The extensive efforto to collect children's 
month and year of birth and age in the birth history ensure 
that heaping on multiples of 12 months, which is often a 
problem in surveys if only the age is asked, is limited 

Among the DHS surveys that included anthropometric 
measureme'its the patterns of displacement of month of 
birth deser cd above were most pronounced in the African 
countrics 

7 3 2 	 Heaping of Height and Weight Measurements 

There may be a systematic bias in the reaCing or recording 
of measurements If there is no digit preference at all, one 
woald expect to see an even distribution of the readings on 
each of the ten first decimal places, I e , 10 percent of the 
measurements should fall on each The most common dcci
mals to exhibit heaping are 0 and 5 Twenty percnt of the 
readings should fall on either the 0 or the 5 decimal place 

Weight The degree of heaping in decimal numbers of the 
weight measurements is examinLd in Table 7 1 There Is a 
tendency toward heaping on whole numbers and half num
bers In Tunisia, 22 percent of the recorded weights ended 

with 	 0 



Table 7.11 	 Heaping offweight readings Percentage of recorded weights ending with 0
 
and 5, ratio of the proportion of recorded weights ending with 0 or .5
 
to the expected proportion, Demographic and HeaLth Surveys, 1986-1989
 

Country 


SUB-SAHARAN AFRICA
 
Burundi 

Ghana 

MaLl 

Ondo State, Nigeria 

Senegal 

Togo 

Uganda 

Zimbabwe 


NORTH AFRICA
 
Egypt 

Morocco 

Tunisia 


ASIA 
Sri Lanka 

ThaiLand 


LATIN AMERICA/CARIBBEAN
 
BoLivia 

Brazil (Northeast) 

CoLombia 

Dominican Republic 

GuatemaLa 

Trinidad & Tobago 


Percent of Percent of Weight Number of 
Weight Readings Weight Readings HeapIn? Weight 
Fnding on .0 Ending on 5 Ratio Readings 

11.9 9 7 1.08 2000 
12 6 12.8 1 27 1986 
8.7 10 4 0.95 1558 
8.6 10.1 0.94 1403 
11.2 9 7 1.05 640 
10.5 12.1 1.13 1709 
13.1 14.1 1.36 3876 
8.9 13.6 1.12 2508 

13.2 15.6 1.44 2105 
16.7 19.3 1.80 5584 
22.4 16.1 1.93 2058 

8.0 11.3 0.97 2009 
16.9 13.5 1.52 1899 

14.6 13.0 1.38 2588 
10 4 12 9 1.16 1174 
11.9 12.1 1.20 1336 
15.9 14 1 1.50 1853 
13 1 12.1 1 26 2330 
13.4 17 0 1.52 851 

Ratio of percentage of weight readings ending with .0 or 5 divided by the expected
 
percentage
 

The final column of Table 7 11 shows the degree of heaping 
on both of these decimals combined The ratio of the 
proportion of weight readings ending in 0 or 5 divided by 
the expected proportion indicates the extent to vhich 
heaping occurs A value of I reflects no heaping The 
greatest amount of heaping was in Morocco, where almost 
twice the eCpcctcd number of measurements ended %wth 0 
or 5 In Dominican Republic, Thailand, and Trinidad and 
Tobago fifty percent more Ohan cXpccted of the recorded 
weights ended in the,,e tIso v'ues The median of the weight 
heaping ratio was 1 26 for all the countries Thus, in about 
half the countries at least one quarter more than expected of 
the measurements ended with one of these two decLimals 

Height The heaping on decimal places for the height read-
ings is shown in Tablc, 7 12 Overall, heaping was more 
pronounced on the 0 reading than on the 5 reading and was 
particularly a problem in the Dominican Republc, where 62 
percent of all the readings were recorded with a 0 decimal 
and in Tunisia, where 39 and 14 percent end with 0 and 5, 
respectvely As a consequence, the height heaping ratio tn 
the Dominican Republic was over four times the expected 

figure In Egypt, Ghana, Guatemala, Morocco, and Tunisia 
around twice the expected number of the height measure
ments were recorded as ending on 0 or 5 The median 
height heaping ratio was 158, indicating that, overall, 58 
percent more than cxpctetd of the height readings ended 
with one of these two decimalS 

Tables 7 11 and 7 12 suggest that there is a correlation be
tween height and weight heaping In order to examine this 
relationship the Spearman's rank correlation coefficient was 
calculated (Siegel, 1956) Spearman's rho is 0 6 (p < 0 05), 
indicating that there is a correlation between heaping for 
height and weight measurements at the country level 

Heaping of height measurements on the digits 0 and 5 may 
indicate systematic undermcasuremcnt, since the design of 
the board makes it impossible to read the scale beyond the 
child's height, and it is less likely that the measurer would 
rc( rd a number that could not be seen 
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Table 7.12 	Heaping of height readings: Percentage of recorded heights ending with 0
 
and .5, ratio of the proportion of recorded heights ending with .0 or .5 to
 
the expected proportion, Demographic and Health Surveys, 1986-1989
 

Percent of Percent of Height Number of
 
Height Readings Height Readir.gs HeapIn? Height
 

Country 


SUB-SAHARAN 	AFRICA
 
Burundi 

Ghana 

Mali 

Ondo State, Nigeria 

Senegal 

Togo 

Uganda 

Zimbabwe 


NORTH AFRICA
 
Egypt 

Morocco 

Tunisia 


ASIA
 
Sri Lanka 

Thailand 


LATIN AMERICA/CARIBBEAN
 
Bolivia 

Brazil (Northeast) 

Colombia 

Dominican Republic 

Guatemala 

Trinidad & Tobago 


Ending on 0 Ending on 5 Ratio Readings
 

16.7 9 6 1.31 1995 
24.1 14.7 1.94 1989 
17.3 13.2 1.52 1553 
11.4 12.0 1.17 1403 
13 4 13.3 1.34 640 
16.4 13.0 1.47 1713 
19.0 12.6 1.58 3878 
14.1 18 1 1.61 2512 

22.3 16 9 1.96 2108 
22.8 17.8 2.03 5585 
39.4 14 0 2.67 2060 

13.0 11.7 1.23 2011 
14.7 10.3 1.25 1896 

19 7 15 9 1.78 2590 
21 2 14 7 1.80 1159 
14 0 11.1 1.25 1333 
62 3 23 0 4.26 1853 
26.0 14.1 2.01 2328 
22.1 14.0 1.81 847 

Ratio of percentage of height readings ending with 0 or 5 divided by the expected
 
percentage
 

Regarding weight mcauremcnt there is no reason to asume 
a dirction in the bias cLaucd by digit prcfercnc, sinc 
numbers, both below and above the actual weight can be read 
on tihe 'salc 

7.33 Improbable Meaisurements Flagging of the Z-S(.orcs 

Hcight-for-agc, wcighlt-for-hcigb t,,and, cighl-for-,igc-,,corcs 
arc calculated according to the guideline,, dccloped by the 
('enter,, for Disc,c Control (CDC) and rcommendcd by 
the World Hcalth Organi/ation (WI-O) (1986), and arc 
includc'd in tile DIIS re ode data files (IRD, 1988) In cascs 
where there is no date of birth, age-dependent /-scores 
CIntrOt be caLulated, and a "mssing" value %,lllbe shown for 
the weight-for-age and hcight-for-agc variables In Morocco, 
/-scores are calculatcd for children N\ho,,c mothers reported 
the child's age as well as the ,ci,,on and y'ear of birth, evcn 
if the month of birth was not reported 

Z-scorcs considered to be improbably high or low arc not 
includcd in the data files Rather they are flagged and not 
used in the analyses The CDC guidchncs were followed 
(Jordan, 1986) weight-for-age and height-for-age i-,cores 
above +6 and below -6 were flagged, as were wcight-for
height /-sorcs above +6 and below -4 In addition, the 
following combinations of /-scores were flagged height-for
age /-scorc bclow -3 09 and wcight-for-height /-score abov 
+309, and height-for-age /-s core abose +3 09 and weight
for-hcight / 	sLore bcl()v, -3 09 

The pertcntage of flagged /-scorcs was similar for all three 
indics in ch country (Table 7 13) Le,, than 1 percent of 
the /-score, were flagged in about hall the countrics The 
lowc,,t percentage ws, scn in Colombia (under 1 percent) 
and the hlighcst in Guatemala (4 pcrcent) 
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Table 7.13 Improbable z-scores" Percentage of height-for-age, weight-for-height, and weight-for-age z-score values that
 
were flagged, Demographic and Health Surveys, 1986-1989
 

Percent of Nunber of 

Height-for-age Children with 


z-scores Height 

Ccuntry Flagged Measurement 


SUB-SAHARAN AFRICA
 
Burundi 1 1 1995 

Ghana 0 6 1989 

Ma i 0 9 1553 

Ondo State, Nigeria 1 1 1403 

Scnegat 0.2 640 

Togo 1 9 1713 

Uganda 2 1 3878 

Zimbabwe 0 6 2512 


NOkTH AFRICA
 
Egypt 2.1 2108 

Morocco 3 1 5585 

Tunisia 1.7 2060 


ASIA
 
Sri Lanka 0 7 2011 

Thailand 0 6 1896 


LATIN AMERICA/cARIBBEAN
 
Bolivia 1 9 2590 

Brazil (Northeast) 0.6 1159 

Colonb'a 0.5 1333 

Dominican Republic 1 8 1853 

Guatemala 4.2 2328 

Trinidad & Tobago 0 4 847 


Percent of 

Weight-for-height 


z-scores 

Flagged 


1 2 

0 7 

1.4 

1.1 

0 2 

2.0 

2.1 

0 6 


2.2 

3.1 

1.7 


0 7 

0.6 


1 9 

0.6 

0 5 

1.5 

4 2 

0 4 


Number of
 
Children with Percent of Number of
 
Weight and Weight-for-age Children with
 

Height z-scores Weight
 
Measurements Ftagged Measurement
 

1995 1 1 2000
 
1986 0.6 1986
 
1551 0.9 1558
 
1402 1 1 1403
 
640 0.2 640
 

1709 1.9 1709
 
3871 2.1 3876
 
2503 0.6 2508
 

2105 2 1 2105
 
5582 3.0 5584
 
2058 1.7 2058
 

2009 0.7 2009
 
1896 0.6 1899
 

2588 1.9 2588
 
1156 0.6 1174
 
1331 0.5 1336
 
1846 1.8 1853
 
2327 4.2 2330
 
843 0.4 851
 

7 4 OVERALL RANKING AND CONCLUSIONS 


7.4 1 Overall Ranking 

Countr,'s scre ranked on the basis of selected indicators of
 
the quallm of anthropomctric data, revimewd in the previous 

section, (Table 7 14) Three indicators pertaining to cover-

age \,,crcomrbined into one score the percentage A all the 


ligible childien vho werc weighed and/or mCasured, the 
prcrenl.i, ot 24- to 16-nmonth-olds vcjghcd and/or inea-
sured, ond the percentage of next-to-youngest living cldlrhen 
vNcighcd or measured Tvo indi(ators refei ring to the extent 
of hmping (the degree of heaping on 0 and 5 for the height 
and swig ht measurements) wcre combined to lorm ihe 
heaping score 

Northeast Bra/d, Guatemala, Morocco, Thailand, and logo 
had the best cocrage, whereas Bolivia, Dominican Republic, 
Trinidad and Tobago, Tunis a, and Zimbabwe had the poor-
cst coverage 

Fhc low.,,cst (best) scores for the heaping index were Burundi, 
Mall, Ondo State (Nigeria), Senegal, and Sri Lanka whercas 
Dominlcan Republic, Egypt, Morocco, Trtn idad and Tobago, 

and Tunisia had the highest (worst) scores 

Thus, Dominican Rcpublc, Trinid id and Tohago, and Tuni
sia, had the poorest score, for both coveragc and hcaping 

The three countries with Ihc largest proportion of flagged/
scores are (jualemala, Morocco, and Uganda Morocco is
 
also one of the countrics with the most heaping, Guatemala
 
ranked as number 13 5 on the heaping inde\, and Uganda
 
was rear the median 

74 2 Crclusions
 

Ocrall, the children for whom anthropomctric measure
ments ,seie collected were fairly representative of the
 
children cligble for inclusion (median missing data 8
 
pcrcnt) In all hut one counlrN, more than 80 percent of the
 
eligible (hildren vere vcighcd and measurcd, and in II of
 
the I8 SurTcs more than 90 percent of the clgiblc children
 
were \keighed and mCasurcd Missing data are more common
 
for fostercd children, for children u,Jcr 6 ronths of age and 
older than 24 months, for urban children, and for nc\t-to
youngest children compared with youngest children 
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Table 7.14 
Overall ranking for coverage and heaping: Ranking of countries according to percentage of missing values for selected categories and the total
 
coverage score (Coverage Index); ranking of countries according to heaping of height and weight measurements and the total heaping score (Heaping
 
Index), Dcmographic and Health Surveys, 1986-1989 

Rank Order of Countries According to the Percentage of Missing 
Values for Selected CategGries and Total Coverage Score 

Rank Order of Countries According to Heaping of Height 
and Weight Measurements and Total Heaping Score 

Country 

Eligible 
Children 

(A) 

25- to 36-
Month Age 
Group 
(B) 

Next-to-
Youngest 
Child 
(C) 

Total 
Coverage 
Score 
(Sum of 
A,B,C) 

Rank of 
Total 

Coverage 
Score Country 

Weight 
Heaping 
on .0 
or .5 
(D) 

Height 
Heaping 
on .0 
or 5 
(E) 

Total 
Heaping 
Score 

(Su of D,E) 

Rank of 
Total 
Heaping 
Score 

Morocco 1 2 1 4 
 1 Sri Lanka 1 2 3 1

Northeast Brazil 2 1 2 5 2 
 Ondo State, Nigeria 4 1 5 2
 
Togo 3 3 
 5 11 3 Senegal 2.5 7 9.5 3
 
Thailand 
 6 4 3 13 4 Burundi 5 6 11 
 4
 
Guatemala 4 6 7 
 17 5 Mali 2.5 9 11.5 5
 

Ondo State, Nigeria 7 7 4 18 6 
 Colombia 9 3.5 12.5 6
 
Rurundi 
 5 5 10 20 7 Togo 7 8 15 7
 
Sri Lanka 10 8 
 8 26 8 Zimbabwe 6 11 17 8

Egypt 9 9 
 9 27 9 Thailand 17.5 3.5 21 9.5
 
Mali 8 10 11 29 10 Brazil (Northeast) 8 13 21 9 5

Colombia 12 12 6 30 
 11 Uganda 12 10 22 11
 
Ghana 11 
 11 12 34 12 Bolivia 13 12 25 12

Uganda 13 13 13 
 39 13 Ghana 
 11 15 26 13.5
 

Guatemala 
 10 16 26 13.5
 

Dominican Republic 14 
 15 14.5 43.5 14 Egypt 15 15 30 15

Tunisia 15 
 16 14.5 45.5 15 Trinidad and Tobago 17.5 14 31.5 16
 
Zimbabwe 17 14 17 
 48 16 Tunisia 14 18 32 17
 
Bolivia 16 
 17 16 49 17 Dominican Republic 16 19 35 18
 
Trinidad & Tobago 18 18 18 57 
 18 Morocco 19 17 36 19
 

Note: Cointries are ranked in descending order by both percentage of missing data for the coverage index and by amount of heaping for the heaping index.
 
A low rank implies a lower percentage of missing data and less heaoing, respectively.
 



Heaping of height and weight measurcments on the digits 0 
and 5 did not present a problem in most surveys, but was 
pronounced in a few Outliers of measurements were not a 
problem 

The results of an analysis of the quality of the month of 
birth data, however, showed that there are systematic errors 
In age reporting in scvcral surcy,,, whih need to be taken 
into account in all anthropon]Ltric analyses A possible con-
sLcqucncc of the displacemcnt of births into the last year be-
fore the survey Is that the nutritional status of infants is ac-
tually worse than shown by the survey data, since a signifi-
cant proportion of the infants are actually older than one 
year 

7.43 Implications for DHS-1I 

Since there were no major systematic errors in the DHS-1 
data on child anthropometry, the method of data collection 

was continued during DIIS-1I The proportion of countries 
including anthropometry in the survey has been increased 
and two changes have been made First, because of the value 
of the experience in somc surveys with height and weight 
measurement from birth and through 60 months of age, this 
option Was considered and adopted for the second phase of 
the DHS program Sccond, maternal anthropomctry has 
been Included in virtually all surveys that include child 
anthropomctry The children and mothers arc wcLihcd with 
an electronic scale that has an accuracy of I(X) grams and the 
measuring board for children has been e tended to 
accommodate mothers' mcasuremcnts as well In addition, 
measurement of arm circumference has been added for 
mothers 
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Analy/ingthe medical causes of acath in childhood can be usc-
fill in identifying priority areas for health programs and cvalu-
sting the impact of health inter entior., Since registratlon da-
ta are often lacking and hospital data are highly selective, in
creasing use is made of intcrview-based diagnosis of the cause 
of deaih This approacn to determining the causes of death is 
(,ftcn called the verbal autopsy or postmortem interview tech
nique 

There is -verylittle experience with the use of verbal autopsyat 
the national level Most populaLion-bascd studie,, ar based on 
small populations and carried out in the contcxt of longitudi-
nal epidcmiological surveys Only recently hae efforts been 
made to standardi/e the method,, used in \erbal aulopsy sur-
veys (c g , Grayt ,11,1990) These clfo rts Include the develop-
merit of qucstionn. irc , and the use of diadgnostic algorilln 

In selected DHSsurvcs the probable c.it , of death "screa,-
ci tamed for deceased clhildren born during the fixe cais pre-
ccding the surxey Whether or not a "caues of dca h" module 
wkas included in a DHS sursey deplt.ndcd on the countr,',, im-
plementing agency The type of questions used differed from 
survey to surcy The different question,, used arc evaluated in 
this chapter, on a surve-by-surey ba,,is ,sssing the data 
quality is difficult For examplC, Lonsider a survey the reults 
ofwhich indcate that 20 perLCnt of all dt-aths undei 5%earsof 
age were associated with diarrhea lht result,, sei pl,tusile 
on thebasisoflongitadinal epidemiological studies c g, (,iay, 
1991) Ftowevcr, the data may not be of good qualiv Ina pop-
ulation where 20 percent of the chihdrc n have diarrhea in the 
last two week,, before the survey, one may expect to find that 
20 percent of the children had diarrhea during the illns,, pre
ceding death, even if no children died due to diarrhea 

In this evaluation the focus is on the type of questions used in 
the DHS 'urveys and the implications this choice had on the 
results For each of seven surNeys with cau,,e-of-dealh ques-
tions, the questions used arc reviewed and a fal,', enumerating 
the leading causes of death bv age of thc child is presented 
The age groups are neonatal () month,,), postceioiatal (1-11 
months), and child mortality (12-59 months) If the nuinberof 
deaths in one of 'he latter two ige groups was less than 101), 
both age groups were combined 

The cause ofdeath section wa, embedded in the health section 
of the DHSqucstionnalre,wherconly infornation on children 
born in the five year,, preceding the survey was collc'ted 
Therefore, the cause ofdeath data refer to all chIdren born in 
the last fiveyears Deathsolhfildrcn born norcthan fivcxears 
ago were not included in till', cause of death scction Conse-
quently, there is underrepresentation of deaths at older ages 
among the under fives 

The assessment commences with two Latin Amnerian surveys 
(Bolivia and Ecuador), followed by three survey, in North Af-

rica (Egypt, Morocco, and Tunisia) and two surveys in sub-
Saharan Africa (Cameroon and Senegal) The Cameroon 
survey was carried out during DHS-I1 

8 1 BOLIVIA 

Two types of information were used to assess the likely cause 
of death First, the respondent was asked to give the main dis-
Case ot accident causing ihe death, which was entered by the 
interviewer in the questionnaire and later coded, using a list of 
causcs ofdcath provided by the MinitryofHealth Sccond, for 
deaths not caued byan accident, inquiries "ere made into the 
presence and duration of several spCiflc symptoms and signs 
during the to week period preceding the death These symp
toms included diarrhea, diarrhea with blood, difficult breath-
Iig, common cold/cough, rash, and fe er The mother was also 
asked whether the baby had been sucking normally during the 
first days of life 

The mother Nas asked whether the child had died at home Or 
in a heallh facility, and whether medical care had been sought 
for the illness preceding the death If djat rhea was one of the 
signs and sympltom, present before death, it was determined 
whether oral rehydration therapy had been used 

Twcnt -six percent of the respondents said they had a death 
certifidcate '1 the deceased child, but in only 2 percent of the 
.ases was the cCi i tiate actually shown to the Interviewer 
Therefore, the death certificates could not be used to assess 
the causes of death 

Fever, diarrhea, and breathing difficulties were the most com
mon symptoms preceding death (Table 8 1) On a%crage three 
of the eight svmptoms probed were present Diarrhea and fe
vcr were very common after the neonatal period (more than 
halfof the deaths) Difficultbreathiwas twiceas frequentas 
cough dur:ng the neonatal period, while both symptoms were 
reported with equal lrequcnLy after the neonatal period 

The duration of these symptoms wasalso asked, particularly to 
be abli, to cAclude cases in which the symptoms started shortly 
befor,. death and were not a likely causc of death Most symp
toms did not start until at least one day before death and most 
ofthesc,,tarted well before FordIfiLcult breathinga significant 
proportion of children (15 percent) had dyspnoca starting on 
the day of death An additional 19 percent started one day be
fore death Most likely, these children did not have pneumonia 
hat had breathing difficultics associtcd with general weak
ness, fc,. r, etc Thetefoie, it is very important to collect data 
on the duration of the dyspnoea symptoms as reported by the 
mother 

Mothers reported a cause of death for 91 percent of the de
ceased children The proportion of deat hs where the cause was 
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either unknown or poorly defined by the respondcnt did not 
incrcast with the length of the recall period and was the same 
for both ihe first and the fourth sears before the surkey 
Among infant de.,ths of unknown (dtlL, 14 percent otkurrcJ 
the ycar iclore the sueev, 12 percent the sccond Near beforL 
the sur,,c', 12 pcrccnt thc third car, and I I pcrctnt thc furth 
vcar 


Table 8 1 Symptoms before death and causes of death by age
 
in months among chi tdren under 5 years, Bot lvi 3 

DHS, 1989 

Age at death (months) 


n-59 0 1-11 12-59 

SYMPTOMS 


Diarrhea 36 0 9 3 39 1 70 3 

Diarrhea with blood 9 3 1 3 8 2 23 1 

Cough 24 0 15 8 25 9 33 1
 
Dyspnoea 30 5 35 6 28 2 26 8 

Rash 11 7 5 5 8 3 26 8 

Convulsions 3 6 2 7 4 2 4 0
 
Fever 48 1 22 8 57 9 68 4 

Othe 29 6 28 2 31 8 27 7
 

CAUSES OF DEATH ACCORDING TO MOTHER 


Birth probems 13 3 32 9 3 8 0 5 


Prematurity 2 7 7 7 3 .0 


Tetanus 3.3 5 7 2 0 1 9
 
Congenital anomaly 0 8 1 0 1 1 C 


Diarrhea 35 7 13 1 39 1 63 8 

Respiratory illness 20 5 17 2 25 7 15 9 
Measles 1 2 0 2 2 1 1 2 
Other infection° 2 0 3 1 1 3 1 7 
other diseases 4 0 4 0 4 4 3 1 
Accidents 7 4 7 9 8 4 4 8 

Unknown 9 2 7 4 12 1 6 8
 

PROBABLE DIAGNOSIS BASED ON SYMPTOMS 


Diarrhea 33 4 7 6 37 1 65 1 
Respiratory infectinn 8 8 3 3 11 2 11 4 
Measles 3 1 0 2 6 8 7 

PROBABLE DIAGNOSIS BASED ON SYMPTOMS AND MOTHER'S REPORT
 

Diarrhea 26 7 4 5 3u J 54 6 
Respiratory infection 1 8 1 2 2 1 2 3 
Measles 0 3 0 0 8 0 

Number of deaths 567 199 234 134 


The main causes of dcath as reported by the mother according 
to the age of the child are summari/ed in Table 8 1 In the neil-
natal pcriod, problems associated with dchcrv, primarilv trau-
matiLc dlchcry and neonatal asphyxia, wcre m, niomcd by ,t-
most one-third of the rcsponucnts Respiratory i'Lncss ,,asthc 

-
next most frequently citcd cause of death (P7 percent), fol-
lowed by diarrhea (13 percent) Eight percent mtntioncd pre-

14) 

maturity, and 6pcrcent tetanus An unusually high proportion 
(8percent) also mcntioncd accidents sa ,ius of neonatal 
dcath '1his is ikcly to be dUL to the struCturC of the qucstion
nairc and its interpretation bv both intcrvivWrs ,and rcspon
dt nts In sc,,._rat cdscs, dtaths due to birth trauma Were classi
fled as ICLII. ntal dctths, and thcrC ,asnot ,lsAys sulficient 
dl ,il to distnguish pc rinatal causcs of death (mainly birth 
prollcms) triin aJilcnts 

In addition, the nlothr's assCssmnt of 1lil nconalic's i/L at 
birtlr-vailalhh, lor all lix e births during tl,c fivL ycars prL

ceding the sarxcy--s'kas usedto cstimalc the impatl of lowbirth 
Nk-ctght on mortality 1ubjCCtiVC d',LssmelCrlt, of the ri. llatisC siLc 
of the inlant at birth ha _cn shown to hI. 1rcLislamblc indica 

tors of atalu sie/ ,,t and (Joldinlan, Albirth (Moreno 1'0)) 
most 10 pcrct of all nLonatcS (dLccasCd or ,uriing) were 
consildcrc(d "kcr, small" h thIL rcspondLnl',, and 20 pLrCittl 
WLrc "snulhkr Ihan i%cragc ' For 2 pLrcent Of OIL l.,,11 

dlat",hs L hh, ,,sWasrcl)ortcdlx %crv sill ill ,. birth, andi low 
iithut.IghIt (an he considcrcd an isoiatcfd caus of dlath 

During the p(01tilonatal pcriod, diarrhcI a ,sxari.portcd to bX 
thc Icading causec of death (citc~d in 3') pct. nt of the 234 

deaths), hlowcLd by rcpiratory infection (26 percent) AL

cording to the mother',' reports, measles was no, a leding 
Cause Of dcath 

From iheIst of sNmptoms and mother's report on the causc of 

death a prohablc diagnos is of the cause of death can be made(ulpl uc psbi)Tswadiefrorledn 

(multiple causes possille) This was done for four leading 
causes of dot&,ith-iconatla tetan.s, diarrhea, pncumonia, ,nd 
measlcs-',, show sonle of the difficulti s in making a proba lc 
diagnosis lie rcluhs (fapplliction of these procldurcs for 
the Iast thicc discLscs, arc found in Table 8 1 

Irt iallv, thrcL nt', ra xvcre wscd to iclentif,dcdths ctue to nro
natal tct0111s dCath (icctUrring hCtWvcn 2 and 1)days af'or 

irth, normal ',uc king during 1lhL nfir,,t daysaftcr b ith, and c 
vu'ion Mwcscr, in Boliia, lhc qucst)ioii Io tihe presence of 
sci/urcs was not cry clc~ar and tnumier of chldren who had 
convulsion,, mayhave been 1m111cd No deaths met ,ill three cOn

teria Omitting 01L quest ion on coii'uls.ion , and r',tricting tile 

agi range atC.1llat to 4-14 dass, thL t)trod during xshRlimost 
neonatl teltnus dctllhs occur, 40 d aths were found, Nkinch is 
21)pcrdLclt of all nconflatal dL,iths In fixc e0o thLC cass (25 

per~cnt ofnconatal mioitali) the molther hd also mentioned 
tetanus aIs causc Lrs' (hthc of lLr child's dc,u1h Using the niot 
agnoiscs, i 7 prCL~n of all nconaal dcath, were clue to tetanus 

Diarrhea wa, cOlsdLrLd aprobable cai Weif IIL child had diar
rhea ( ith or s ithoul blood in the stool) for at Icast two davs 
For 3 pcrccnt of the dclhs among children undcr five years 
and fIor 65 percent of the deaths at agcs 1-4 years, diarrhlea was 
a prohable cause, bascd on the symptoms In most of these 
cases the mothcrs had also spontaneously mentioned diarrhea 



as the cause of death (Table 8 1) Diarrhea was generally not 
associatcd with either pneumonia or measles In only 6 percent 
of all deaths after the neonatal peiod did diarrhea cause or 
contribute to the child's death in combination with pneumonia 
or measles 

If the child had a cough for at least four days and breathing dif
ficultics for at least two days bhfore death, pneumonia was list-
ed is a cause (Kaltcr ct al , 19'9)) Based on mothers' reports 
of their childrcn's symptoms, lower respiratory tract infections 
caused fC wver deaths than diarrhcal discses pneumonia was a 
probable cause for Qipercent of all deaths Respiratory infcc-
tion was mentioned by thL mother as the cause of death for 
only 2percent and the. symptom-based diagnosis was pneumo-
nla 

Me,isles was considered a cause if the age at death was at least 
four months, a rash was present for at least three days, and the 
Child had fever for at least three clays Measles, as defined 
,ah)oxc and occurring during the last two w ks before death, 
,ais a probable cause of 3 percent of the deaths and was 
associdted Nkith 9 percent of all deaths at age 12 months and 
over Ilowever, mothers had mentioned measles as the cause 
of death for onlv two of these cases 

The long-term Cffcts of meTasles on child mortaht--childrcn 
who ha c had measles are more likely to do< from other causes, 
such as pneumonia, djarrh-a, or tuberculosis, in the months at
terwards due to reduced resistance to these dlsases-havc been 
describLd in seeral studies (Koenig ct al , 1990) Therefore, 
mothers were asked whether the dead child had had rash and 
fccr in the six montlhs before death If so, they were asked the 
dui ation of the episode and the time clap,,cd between this ill-
ness and the child's death 

The proportion of deaths, preceded by a presumed measles in-
fLction was estinated using luestons abocit an illness consist
ing of rash and fccr during thcsix months preceding the inter-
,iewv (data not shown) Using the same critcria for the dlagno-
sis of measles as above, that is, an illncss %kitha rash lasting 
thrce dayw or longer and with a fever for at Ilast tti ce cLays, 14 
percent of children had a history of maslcs in the four weeks 
preceding death, 19 percent in the three mnonths preceding 
death, and 21 perccnt in the six months preceding death For 
children who died of respiratory diseases, according to the 
mother's report 22 percent had had meIasles in the three 
months before death The corresponding figure for diarrheal 
deaths was 15 percent This suggests that measles may be more 
important is a cause of death than the data in Table 8 1show 

Although the verbal autopsy qucstionnaire was more extensive 
in Bolnia than in most other DHS survvs before 198), it can
not be shown that thii has le' to more valid and reliable re-
suits However, the results do provide . I indication of the 
quality of the data. The duration of breathing difficulties is a 

very important addition, and data on the duration c' other 
symptoms enabled a more careful assessment of the pi obable 
cause of death using diagnostic algorithms Unfortunately, 
mother's reported cause of death and the diagnosis based on 
the symptoms often are inconsistent The inconsstencies may 
be due to errors in both methods 

The proportion of women responding "don't know" to the 
open question on the cause of death in Bolivia is remarkably 
lower than in most other DHS surveys In Bolivia, the Inter
viewer wrote down what the mother said and the cause was 
coded in the office, in other sureys a short coding ht was pro
sidcd to the interviecer (I I the quesionnaire) This sugg"sts 
that the large proportion ,f don't know rcsponses is caused by 
the interviewer,' probli-nis with ascrtaining the cause of 
dtath It is, however, also possible that office editors had very 
loose instructions for coding the causes of death, and consider
able room was left for the coders' interprLtations 

82 	 ECUADOR 

In Ecuador the interviewer coded the cause of death following 
one question to the mother 

"Wb' I symptoms did (NAME) have in the two weeks 
preC.ding death'?" 

The questionnaire provided the following instructions to the 
interviewer 

• 	 Tetanus stopped sucking 7-10 days after birth, stopped 
crving 3 days before death, rigid body, convulsions 

Malaria flu'ctuatirg fever, cold s'ivcrs, shaking of the 
body 

* 	 Acute respiratory infection (ARI) cough, fever, nasal 
discharge, difficult, rapid, or noisy breathing 

* 	 Measles exanthema on the \%hole body, nasal discharge, 
cough, fever, red eyes 

Whoop, g cough persistent and severe cough 

* 	 Acute diarrhea diarrhea and vomiting, sunken eyes, 
sunken fontanel, very thirsty 

* 	 Variou', traffic accident, burns, drug or food poisoning 

Others (specify) 

Table 8 2 shows the results of these questions for 202 deaths 
for children under five years by age period. Forty percent of 
the deaths could not be classified by the interviewer in one of 
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the eight categories of causes It cannot be assessed whether 
the respondent did not know what the symptoms were or 
whether the interviewer did not know what diagnosis to make 
from the syniptoms recalled by the respondent Theproporuon 
ofdon't know responses increased with the length of the recall 
period as follows 30 percent of infant deaths in the first and 
second years, respectively, before the survey and 52 percent in 
the third and fourth years, rcspectlve, before the survey 

Table 8 2 	Causes of death among children
 
under 5 years, by age in months, 

Ecuador DHS, 1987 (percentages) 


Age at death 

(months)
 

Cause AtLL 0 1-59 


Diarrhea 11 9 6 4 18 3 
ARI 11.4 11 9 10 7 
Tetanus 
 5 4 9 2 1 1
 
Malaria 4 5 3 7 5 4 Malari 4 5 3 7 524 
Measles 2 5 2.8 2 2
 
Pertussis 1 5 0.9 2.1 


Accidents 3.9 4 6 7.6 


Other 16 8 21.1 11.8 


Don't know 40 1 39 4 40 8 

Totat 100 0 100 0 100 0 

Numt.r of deaths 202 109 93 


For the remaining 60 percent of deaths, diarrheal disease_ s 
were the most common cause of dcaLh, especially after the 

neonatal period During the neonatal period ARI and tetanus 
were the leading causes Accidents, which were common inail 
age groups, were assocatecd with 7percent overall, deaths due 
to accidents were not likely to be classified as unknown Pre-
sumably, this cause of de ith was the simplest to ascertain for 
the intcriewer However, it ispossible that birth trauma has 
been reported or interpreted as an accident, since 5percent of 
neonatal deaths were attributed to accidents 

Measles is conspicuously uncommon as a leading causc of 
death, accounting for only 2 5percent of all deaths under five 
years of age Underreporting or misclassification by dtie inter-
viewer are likely explanations 


Generally, the method used in Ecuador does not appear to 
provide useful results or a reasonably accurate picture of the 
causes of death inchildhood The proportion of deaths with 
unknown cause is large, but more importantly, the causes of 
death are highly sensitive to interviewer interpretation and 
biases 


8 3 	 EGYPT 

In Egypt, no symptoms checklist was used, but a imit.d num
ber of questions were asked to determine whether the child 
had died from a few important wuses of death 

0 	 Diarrhea Did the child have diarrhea during the seven 
days before death" Ifyc,,, did the child also have watery 
stools" 

6 	 Acute loser respira*cry Infections Did the child have a 
cough and difficulty breathing in the sc,,en days before 

ded'h (two separate qucstions)' 

-0 	 Measles Did the child have mcisle,, during the last 
sevci days before death' litoften is arguei that measles 
is the n,un cause of death, if it occurred within three 
months helore the death (e g , Koenig et al, 1990)1 

Otherillncs Did k'e child have anyother illnessduring 
the las; seven days' 

0 	 Accident Did the diild have an accident during the last 

seven 	days') 

0 	 Neonatal tetanus Did the child have convulsions and 

had it been nursing normally until it became 1119 

The mother was also asked \0hethcr the child had been exam
ined by a doctor during the period of illness before death 

There wkrc no coding categories for don't know responses 
Missing values occurred for 21 of 723 deaths in children under 
five years (2 9 percent), apparently because the interviewer 
Ripped the whole section Twenty percent of the mothers 

mentioned other illnesses as the cause of death, the most 
frequentlymentionedconditionswrcsevercdiarrhea,tetanus,
 
and fever (Table 8 3) On the basis of this list of symptoms and 
diseases, it ispossible to arrive at an estimate of the magnitude 
of the four leading causes of death 

Diarrhcal ,iscascs are very commonly reported (for one tuird 
ofthcdcaths) Ninetvperccntofthechildrenwithdiarrheain 
the terminal illness had watery diarrhea Diarrhea can be con
sidered a likely primary or contributory cause of death ifthe 
child had diarrhea during the last week or ifthe mother spon
taneously mentioned that the child had seere diarrhea Under 
these assumptions, more than 50 percent of the postneonatal 
and child deaths in Egypt arc associated with diarrhea 

Pneumonia is a probable cause of death for about one fourth 
of the child deaths if the diagnosis isbased on the presence of 
cough with difficult breathing It is notabie that difficult 
breathing was more common than cough, especially among 
neonatal deaths and child deaths For averyyoung infant with 
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pneumonia, it is possible that the sick child cannot mount a 
Lough response, but for a child 1- to 4-years-old this is less 
common In addition, terminal breathing difficulties among 
children %Nhoare very sick while dying from causes other than 
pneumonia are likely to be reported as difficulty breathing, 
which mayexplain the high prcvalcnceofbreathingdifficultics 

Table 8 3 Causes of death and symptoms occurring before
 
death among children under 5 years, by age 
in months, Egypt DHS, 1988 (percentares)
 

Age at death (months) 

0-59 0 1-11 12-59 

SYMPTOMS
 

Diarrhea 32 5 7 5 55 6 48 9 
Watery stools 29 3 6 8 51 5 40 7 
Cough 20.7 8 0 31 2 31.6
 
Di ff breathing 27.9 20 7 31 4 40.3 
Measles 4.0 0 7 4.4 12 6
 
Other 20.1 14 9 26 7 19.4 
Severe diarrhea 12 7 2.7 23 4 16 2
 
Fever 3 5 2 9 3 8 4.7 
Tetanus 5.7 9.2 2.6 2.8 

Convulsions 13 9 30 3 0 0 0 0 

Nursing normal 15 0 32.7 0 0 0.0 


Saw doctor 61.8 42 1 78.6 78 2 

Missing 3.1 3 4 2 8 2 6 

PROBABLE DIAGNOSIS 

Diarrhea 34 4 8 9 58 5 50.0 

Pneumonia 16 1 6 3 23.9 25 7 

Measles 3 3 00 3.2 12.6
 
Neonatal tetanus 6 2 13 6 0 0 0.0 


Number of deaths 723 331 274 117 

The diagnosis of measles could only be based on the mother's 
report of measles, since no symptoms were asked Using the 
criterion that measles deaths can only occur in a child at least 
four months old, 4 percent of the postnconatal deaths and 13 
percent of deaths among children 1-4 years were reportedly 
due to measles 

Neonatal tetanus was spontaneously mentioned by 9 percent 
of mothers for neonatal deaths, and convulsions and nursing 
problems a few days after birth were each mentioned for about 
30 percent of the neonatal deaths If the diagnosis of neonatal 
tetanus is based on the presence of both qymptoms and death 
between 3and 28 days of life, th a 14 percent of the neonatal 
deaths were due to tetanus 

In general, it appears that focusing on very few causes of death 
(diarrhea, pncumonia, and measles for deaths after the neo-
natal period) leads to overestimation of the proportion of 
deaths caused by diarrhea and ARI Also, it is not possible to 
distinguish between main and associated causes of death In 

addition, the mix of asking a few questions on symptoms pre
ceding death and asking for a disease itself, namely measles, 
does not appear to lead to useful results It is difficult to assess 
whether the two questions on convulsions and feeding for neo
natal deaths providean estimate of the inportance of neonatal 
tetanus mortality 

84 TUNISIA AND MOROCCO 

Tunisia and Morocco used the same questionnaires to dcter

mine the causes of death in children under five years They in
cluded' 

a Questions on the presence of 17 symptoms or conditions 
during the illness that led to the child's death 

0 A question on the mother's, opinion of the cause of 

death, with 10)codigcategories 

The mother responded don't know to the latter question for 45 
percent of the deaths in Tunsia and for 33 percent in Morocco 
(Table 84) About one quarter ot the answers were clasificd 
as other In Tunisia, the proportior of mothers responding 

don't know did not ncLicase with the length of thle recall 
period Such rcponscs were recorded lior 43, 42, 43, and 36 
percent among infant dcaths for the first, second, third, and 

fourth years before thcsurcy, respcctivelv In Moroico, there 
was a small incrasc when the iccall period exceeded three 
years The proportions responding don't know forthe cause of 
infant deaths "ere 31, 31, 13, and 19 peicent for the first, 

second, third, and fourth Nears, before the survey, respectively 

Considering the main cau cs of death the followingcan be not

cd in Table 8 4 

Diarrhea as a symptom very commonly reported in 
Morocco (more than 50 percent after the neonatal pert
od) and also frequent in Tunisia (18 percent for post
neonatal death,,) The mother reported diarrhea as the 
cause of death for about 32 percent of the deaths after 
the neonatal period in Morocco al for 26 percent of 
the postnconatal deaths in Tunisia It appears that in 
Morocco diarrhea was mid or a scondary cause for 
about one fifLh of all deaths, where, acording to the 
mother, diarrhoa was not the cause of death but was 
present as a symptom 

Acute Icpiratory infection in bot., surveys difficult 
breathingwas more common than cough The dificrence 
was partculUa ly large in Morocco Overall, pneumonia, 
based on cough with difficult breathing, is less common 
than may have been expected Mother,, rarely gave res
piratory illness as a cause of death 
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Table 8.4 Symptoms and causes of death, by age in months, for deaths among chil
dren under 5 years, Tunisia DHS 1988 and Morocro DHS 1987 (percentages)
 

Tunisia Morocco
 

Age at Death (months) Age at Death (months)
 

0-59 0 1-59 0-59 0 1-59
 

SYMPTOMS 
Body swollen 15.4 13.7 17 3 9 0 4 0 12.5 
Extreme thinness 28 6 25 6 31 8 28 4 14 5 42 2 
High fever 22.9 10.3 36 4 31 2 15 7 46.8 
Diarrhea 20 3 3 4 38 2 34 0 11.7 55 6 
Vomiting 16.7 5 1 29 1 34 4 14 9 53.6 
Mouth closed 11 9 11.1 12.8 10.8 13 7 7 9 
Cough 8.8 4 3 13 6 10 6 6 0 16.0 
Dyspnoea 11 9 7.7 16 3 21.0 23 4 19 0 
Ictere 12.3 6 8 18 2 4.0 5.6 2 2 
Skin rash 7 9 5.1 10 9 4.0 2 0 5.2 
Convulsions 6 2 4 3 8 1 8 0 5.2 10 7 
Stiff body 8 8 5 1 12 7 4 0 6 0 2.1 
Muscular contractions 4 4 3 4 5.5 6.8 9 3 4 5
 
Accidents 0 9 0 0 1.9 1 4 1.2 1.5
 
Intoxication 0 9 0 9 0 9 0 8 0 4 1.0
 
Other 37 9 47 9 27.3 25.6 38 3 13 9
 

CAUSE OF DEATH ACCORDING TO MOTHER 
Diarrhea 12 8 0.9 25 5 19 6 7 3 31 6 
TubercuLosis 2.6 4.3 0 9 0.2 0.0 0 5 
Respiratory disease 6.2 4.3 8 2 5.0 7 3 2 8 
Meninqitis 2.6 0.9 4.5 0 6 0 0 1 3 
Whooping cough 0.9 0 0 1 9 1 4 0.0 3 2 
Tetanus 0.9 0.0 1.8 3.0 4 8 1.2 
Measles 1.3 0 0 2.7 2 2 0.0 3 5 
Diphtheria 0 9 1.7 0.0 1.6 0 4 2 6 
Other 24 2 32 5 15.5 28 8 40 7 17.7
 
Missing 1.8 2 6 0.9 4 2 3.6 4 8
 
Don't know 45.4 53 0 37 2 33.4 35 9 30.7
 

PROBABLE CAUSE OF DEATH
 
MaLnutrition 38 3 35.9 40 9 33.2 17.3 47 7
 
Pneuionia 4 0 1.7 6.4 4 2 2.8 5 8 
Pneumonia with fever 3.1 0.9 5.5 2.4 1.2 3.8 
Diarrhea with fever 11.9 2 6 21.9 19 4 5.6 3a 0 
Measles 2.2 0.0 4.6 1.4 0 0 2.4 
Tetanus 2.2 4 3 0 0 4 2 8.5 0 0 
Accidents 1.8 0.9 2.7 2 2 1 6 2.4 
Malaria 0.9 0 0 1 8 1 6 0 0 8.1
 
Pertussis 4 8 2 6 7 2 5 0 1 2 8 9
 

Plumber of deaths 227 117 110 500 248 252
 

Measles skin rash was not commonly reported in either case 4 and 10 percent of the neonatal deaths are caused 
country, but was reported for neonates The lack of a by tetanus in Tunisia and Morocco, respCctivCly In 
specific term fora measles-associated skin rash may have Morocco, the diagnosis of tetanus based on the symp
contributed Mothcrsalso did notoften mention measles toms agreed for only 29 percent with mother's report of 
as the causc of death tetanus 

Neonatal tetanus neonatal tetanus was not reported at Malnutrition extreme thinness of the child and, to a 
all in Tunisia, but in Morocco it was mentioned for 5 lesser extent, swollen body are potential symptoms of 
percent of all neonatal deaths Based on the symptoms, protein caloric malnutrition, and Ncre reported fre-
I e, inabity to open the mouth and convulsions, spasms, quently If either of these two symptoms is taken as 
or body stiffness, the probable diagnosis of tetanus was evidence of malnutrition then about one third of all 
made for neonatal deaths between 3 and 31 days. In this deaths are associated with malnutrition in both coun
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tries Extremely thin for neonates probably refers to low present longer) for about one in five deaths Ten percent had 
birth-weight babies It is not clear how reliable the convulsions These questions do not provide useful infor
reports are If it is malnuirition, the symptoms would mation 
have to be present for at least a month or so, but such 
,nformation was not collected For 42 percent of the under-five deaths the mother could not 

give a cause of death For neonatal deaths the value was 66 
The leading probable causes of death that result from corn- pcrcent Diarrhea, measles, malaria,and othcrcondztionswere 
bining information on the list of symptoms and mothers' re- the most commonly rported causs PneumoniaandaccLidents 
ports are listed in Table 84 It (an be concluded that the were Pot on the list of possible aiiswers 
checklist ofsymptoms in Tunisi and Morocco provides some 
insight into the leading causes of de ith in childhood, but many Tab[ 8 5 Syrrtoms and causes of death among children 

questions rcmain Diarrhea appears to be oeresiimated and ,nder 5 years by age in months, Senegal DHS 
1986 (percentages)
respiratory infections, measles, and neonatal tetanus un

derestimatcd The questionnairealso included symptoms that Age at Death (months)
 
-were not well peCLified and causes of death that were not use-


ful (c g, diphtheria and typhoid)
 
SYMPTOMS PRESENT DURING TERMINAL ILLNESS
 
Coutd not drink 27 8 33 7 33 5 18 5
 
Could not cry 14 0 16 3 15 5 10 8


85 SENEGAL High fever 58 7 32 1 72 0 72 5 
Skin rash 12 8 4 6 16.8 17 1
 

Three questions were asked inSenegal to determine the prob- Cough 9 7 5 1 14 3 10 4
 
Red eyes 14 3 6 1 19 3 18 0


able duse of death Cough and vomiting 28 8 8 7 40 4 38 3
 
Attacks of coughing 5 5 2 0 9 3 5 9
 

Didthechild haveoneofthefollowingsymptomsduring Dehydration 32 6 5 6 45 3 47.3 
Red hair 6 6 0 0 o 8 12.2

thcdvseasethat led totIhechillddath(thepresenceof Swollen feet 3 6 1 0 0 6 8 1 
12 signs and symptom,, were probed, see Table 8 5) Acuidents 1 0 0 5 1 2 1 4 

Don't know 18 3 37.8 5 6 10 4
 

Did the child ha~e one of the following symptoms just SYMPTOMS PRESENT JUST BEFORE DEATH 
before death (five symptoms were probed) Muscular spasms 19 3 15 8 23 6 19.4 

Convulsions 10 0 7 1 9.9 12 6 

What was the principal c.use of death. (there were cod- Dehydration 24.9 4 1 32.3 37 8 
Stiff body 21 2 17 3 20 5 25 2
 

ing categories for sIx conditiow, and for other causes) Paralysis 5 7 4 6 6 2 6 3
 
The result,, are shown in Table 8 5 The list of symptoms dur- CAUSE OF DEATH ACCORDING TO MOTHER
 

Tetanus 4 0 6 6 5 6 0.5
 
ing thedisease leading to death does not include the important Whooping cough 1 7 0 5 3.1 1 8 
symptoms of diarrhea and difficult breathing For 18 percent Diarrhea 16 2 2.0 24.8 22.5 
of the deaths the mother did not know what Symptoms the Measles 11 1 1 0 12 4 18 9 

Malaria 4 8 0.5 6 2 7.7 
child had had This was a partiLularly common situation if it Influenza 2.6 1.0 3.7 3.2 
concerned a neonatal death 38 percent don't know responses Other 16.2 20.9 15 5 12 6 
Thc proportion of deaths with unknoxn cause according to the Don't know 42 A 66 3 27 3 32 0 

mother inLreased with the length of the recall period 40 per- PRCBABLE CAUSES OF DEATH 
cent of the Infant de hs in the ycar before the surscy, 40 per- Diarrhea 16 2 2 0 24 8 22 5 
cent in the second year beforc the survey, 55 percent in the Malaria 14 9 0 0 22.4 22.5 

ARI 11.9 4 1 18 6 14 0
third,and51 percent in the fourthyearbefore the,,urey High Measles 8.1 0 0 9 9 14 0 
fever was a symptom for more than 71) peiccilt of the postneo- Whooping cough 1 7 0 5 3.1 1 8 
natal and childhood deaths Dehydration was also very fre- Neonatal tetanus 4 8 14.3 0 0 0 0 

quenIlv reported for these children about 45 percent Most Total 579 196 161 222 

likclV mothers understood the term dehydration There wcre 
three symptoms referring to cough cough, cough and vonmingeanatacks ofcouging Cough andu, ouitng, and atiack- The last part of Table 8 5 shows probable causes of deathof coughing were more requentl repoi ted thantough, which which, taking into account the limitations of the Senegal qucs-IS lnconswstent tionnairc, are based on the following critcria 

Museularspasm, dehydraition,,and stiff bodvwere ill reported Diarrhea based on mother's report (about 25 percent of 

as symptoms ocuri ing just before death (but may have been postneonatal and childhood deaths) 
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Malaria/meningitis based on mothei's report of malaria 
or on the symptoms of high fever wath muscular spasms 
or convulsions in a child at least 1 month old Since 
Senegal is in the "meningitis belt," meningitis is also 
probable and it is virtually impossible to distinguish be-
tween the two with the DHS questions 

Acutercspiratory infcction ba,, cdonsmptomsofcough 
(cough only, cough ,"ithvomiting, or attacks of cough-
ing) with high fever 

Measles high fever and skin rash in a chlld at least 4 

months old or diagnosis from mother's report
 

Whooping cough mother's report of whooping cough, 
with cough and \oniiting as reported symptoms 

unable to di ink, and just belore deathNeonatal telanus 
symptoms oi muscular spass or convulsions or stiff 
body,inaneonate aged 3-31 da,s For 14 percent of the 
neonatal deaths letanus could be considered a probable 
diagnosis 

In general, the Senegal questions on the causes of death have 

several inconsistencies and omissions and the results on the 

leading auss of de ith should be interpreted very carefully 

86 CAMEROON 

The DIS-II survey inCameroon was conducted in1991 and 
built upon the experience of the other DHS survcysand verbal 
autopsystudies Therefore, thedata wilbeanalyzedsomewhat 
more extensivcly than for the other survcys 

For deaths not causcd byan accident, two types of information 

were used to assess the probable cause of death First, the re-
spondent wasasked to gi e the main cause of death,v,hch was 
recorded by the interviewer on the questionnaire and later 
coded in the office, using a list Of causcs of death Two causes 
could be coded Second, inquiries were made into the pres-
ence, severity, and duration of ,elcted symptoms and signs 
during the illnes that led to the child's death These symp-
toms,whic.h included diarrhca,diarrhea with blood,cough,dlif-
ficult/rapid breathing, rash, fever, conm ulsions, very thin, and 
swollen legs and/or face, Ncre used to make a probable diagno-
sis (based on diagnostic algorilhms) In order to distinguish 
between neonates, %,ho'ere normal at birth, and those vho 
were not, the mother was also asked whether the baby had 
been sucking normally during the first days of life The latter 
group ofbabies includes those traumati/edduringdeliveryand 
premature, as well isthose with congenital malformations 
The loss of the abiliy to suckle a few days after birth is typical 
of neonatal tetanus 
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8 6 1 Causes of death according to mother
 

The datla on the main cause of death as reported by the mother
 
for neonatal deathsand deaths at 1-59months are summari/cd
 
in Table 8 6 For all under five deaths there were 2 5 percent
 
missing values and 15 pcrcent don't know responses These
 
were more common for neonatal deaths 6 pcrcent missing and
 
24 percent don't know The proportion of infant deaths with
 
don't know responses increased with the length of the recall
 
period from 11 percent for deaths in the year before the
 
survey, to 12, 21, and 21 percent in the second, third, awl
 
fourth years before the survey, respectively
 

Table 8.6 Cause of death according to the mother- Percent
 
of deaths attributed to different causes by age
 
inmonths for children born inthe last five
 

years, Cameroon DHS, 1991
 

Age at Death
 
(months)
 

Cause of Death] 0 1-59 At 

Prematurity 11 6 0 0 4 3
 

Birth problems 9.2 0 0 3 4
 

Tetanus 9 3 1.9 4.7
 
Congenital maf 0.5 1 4 1.0
 

Malaria 8 8 15 7 13.2
 
Measles 1.2 18.9 12 3
 
Respiratory itlness 13.6 11.2 12 1
 
Pneumonia 4 7 6 6 5.9
 
Asthma 1 9 0 7 1 1
 

. Pertussis 0 7 2 1 1 6
 

. ARt symptoms 6.2 1.8 3 4
 
Diarrhea 1 2 17 4 11.4

Fever 2.4 4 5 3 7
 

Malnutrition 0.0 4.2 2.6
 
Anemia 0.0 1.6 1.0
 
Other infections 0.0 1.6 1.0
 

Accidents 1.4 1.8 1.7
 

Other 11.0 9 6 10.3
 

Don't know 23 9 9.3 14.7
 
Missing 5.5 0.7 2.5
 

Total 100.0 100.0 100 0
 

Number of deaths ill 188 299
 

One cause per chiltd 

Duringtheneonatalperiod, respiratoryillncsscswerethemost 
frequently cited cause of death (14 percent), followed by pre
maturity (12 percent), tetanus (9 percent), b "th problems (9 
percent), and malaria (9 percent) The reliability of mothers' 
reports on the causes of death is not clear Malaria may havc 
been overreported, since it is not common before si\ weeks of 
age
 



After the neonatal period, measles is the lcading cause of 
death (19 percent, as reported Ly the mother), followed by di- 
arrhea (17 pcrceri), malaria (16 percent), and respiratory dis-
eases (11 percent) Malnutrition was reported as the main 
cause of death for 4 percent of the death,,, and accidents ac-
counted for 2 percent 

A secondary cause of death was also recorded if the mother re-
ported more than one cause This occurred for only 4 percent 
of all deaths and was attributed mostly to malaria or anemia 
(not included in Table 8 6) 

8.62 Prevalence of Symptoms Before Death 

The percentages of children for whom each of the symptoms 
occurred during the terminal illness are shown in Table 8 7 
Among neonatal deaths dyspnoca was %crycommn (32 per-
cent), while fever, cough, and convulsions were also reported 
for more than 10 percent of the dCaths Among the deaths at 
1-59 months, fever (58 percent), dYspnoca (-4W percent), diar-
rhea (42 percent), and being very thin (41 percent) wcre com

monly reported Each of the remaining symptoms, with the ex
ception of diarrhea with blood, were reported for more than 10 
percent of the deaths 

To bc able to distingush bitwcen symptoms that are very com
mon in childhood (such as diarrhea or thinncss), but perhaps 
unrelated to the child's death, and symptom- that contribute 
to the death, it was asked whether the symptom or sign was se
vere Table 8 7 shows that, for example, about three quarters 
ol the icspondcnts thought the diarrhea was severe 

It was also asked whether the symptom lasted until death, and, 
if not, how long before death it stopped These data would en
able a distinction between causes that lasted until death (main 
or associated causes) and causes that stopped before death 
(contributory caues of death) Tabh 8 7 shows that in the 
large majority of cases tne symptom lasted until death If not, 
it usually stopped just . fLw days before death (data not 
shown) Therefore, the distinction between main, associated, 
and contributory causes of death will not be made here 

Table 8 7 Symptoms during the illness that Led to death Percent with symptom
 
present, with sympto, being severe, and with symptom tasting until
 
death, by age at death, Cameroon DHS, 1991
 

Symptom 


Diarrhea 


Diarrhea w/btood 


Cough 


Dyspnoea 

Fever 


Convulsions 

Rash 


Very thin 

Swollen Legs 


Neonatal Deaths (N=111) De3ths 1-59 Months (=188)
 

Symptom Symptom Lasted Symptom Symptom Lasted
 

Present Severe until Death Present Severe until Death
 

6 0 2 0 4 8 41 6 31.9 32.7
 
1 9 1 2 0 0 4 8 3.5 4 8
 

14 0 11 2 12 4 28.9 17.9 23 6
 
31 5 27 9 29 9 43 6 36.8 40.1
 
20 3 15.2 14 6 58 4 44.4 50.8
 

11 5 10 7 7.1 19.6 14.4 18.4
 
2 5 0.8 2 5 17.2 15.6 14.0
 

7 1 5 1 7 1 40.6 34 1 35.5
 
6 1 2 4 3 5 12 4 9 8 10 7
 

Note- Children who died of accidents are included in the denominator
 

8.63 Cause of Death Derived from Symptoms 

Table 8 8 presents the probable ,auscs of death based on van-
ous diagnostic algorithms Among neonatal deaths low birth 
weight was common 19 percent of the dc ths had either a re-
ported birth weight of less than 2500 grams or, if no birth 
weight was availablc, the mother reported her child was %cry 
small at birth Most of the deaths caused b, low birth %kcight 
appeared to be associated ith premature dcliBcrx 17 S pcr-
cent of all neonatal de,,ths wcrc rcportdl, dtl,,crLd prcnma-
turely and had low birth wcight, wbiC only I i percent werc 
delivered on time, but had low birth scLglt, most likclv due to 
intrauterine growth rctardation ,omc ot th. primature ba-
bies might in fact haNe been small-for-dat, babics due to intra-
uterine growth retardation 

Neonatal tetanus deaths typically occur between 3 and 30 days 
of life (about 90 percent occur at 4-14 days) In Cameroon, 
slightly more than one-fourth of the neonatal deaths occurred 
between 3-30 days and were associatcd with normal sucking 
during the first days of life (Table 8 8) This proportion may 
include all tetanus deaths, but also includes deaths due to 
nontctanus causes Ifthc reported convulsions, which probably 
also include spasms of the body in tetanus cases, are included, 
5 percent of the neonatal deaths can be considered due to 
probable tetanus 

Diarrhea was not common during the neonatal period, but was 
sery (ommon among deaths of older children More than one 
third of the children dying after the nconatal period had at 
least two days of diarrhea, 27 percent had at least two days of 
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Table 8 8 Presence of symptoms during the disease that Led 
to death: Percent with select

ed combinations of symptoms, Cameroon DHS, 1991
 

Age at Death (months)
 

Possible Diagnosis 	 Symptoms Neonatal 
 1-59 Al
 

Low birth weight 	 Low birth weight 19.0 5.7 10 6 a
 
" With prematurity 17.5 2 8 8 3
 
" Delivery on time 1.5 
 2.9 2 4
 

Neonatal tetanus Death at 3-30 days with normal 
sucking at birth 27.4 - 10 22 

* With convulsions 	 4.5 - 1.7 

DiarrheaL diseases 	 Diarrhea ?:2 ddys 
 4.8 35.9 24.4
 
Diarrhea severe, _2 days 2 0 26.7 17 6 a
 
Diarrhea with blood, ! 2 days 1.9 
 4.9 3 8
 

Pneumonia 	 Cough 11 day &/or dyspnoea > 2 days 25.0 9 3a 

Cough >4 days & dyspnoea >2 days - 16 3 10 3 a 

Measles Death at 4 months and older with rash
 
3 days 
 15.0 9 4
 

* With fever _3 days 	 - 5.6 .5a3
 

Malaria 	 Fever severe, _ 2 days 
 9 9 37 1 27.1
 
• Without rash, dirrrhea, or difficult
 
breathing 6.9 15 8 
 12 5 a
 

Malnutrition 	 Very skinny, severe 1 month
_ - 11.2 7 0 
Swollen legs or face, severe, _ 1 mo 3.6 2.3 

a
Either very skinny or swollen leg./face 13.1 8.3


Note* Children who died of accidents are included in the denominator
 
a These diagnostic criteria were used to determine th 
 probable cause of death in
 

Tables 8 9 and 8 10
 

severe diarrhca, and 	5 perccnt had diarrhea with blood (the nconatalperiod Ofthcse,about 16pcrccntwcrcwithout rash,
latter n, an indicator of dyscnrery) diarrhea, ot difficult breathing Thc latter two symptoms may 

occur in conjunction with malaria, but excluding them
If the diagnosis o1 respiratory illness in neonatcs was based on probably makes the diagnosis of malaria on the basis ofserious 
the presence of either at least one day of cough or at least two fever more spcLfic
 
days of difficult breathing, then 25 percent of the neonatal
 
deaths were 
associted N,th respiratory illness The criteria The diagnosis of malnutrition was made it the child was re
used for the diagnosis of pneumonia (aLcutc lower respiratoiy portcdly very thin for at least I month before death (wasting,
infection) in older children were cough for at least four days marasmus), or had swollen legs or face for at least I month 
and diffficuh orcathing for at least two days 1 he duration of (kwashiorkor) Among deaths after the neonatal period, 13 
brcathing diffi-ulticts appears to be cspcially important, sinc percent werc associated with malnutrition
 
many mothers report terminal breathing (lIfficultes for their
 
dccased children About one in ,t\ deaths after the neonatal
 
period was due to pneumonia 8 6 4 Comparison of Mother's Roljrlcd Causc and 

Symptom-based Diagnosis
A child was considered to ha' e died from measlcs if the death 
occurred at the agc of lour months and older, with rash and For the five most common illnesses leading to death after the 
fescr for at least three days, this acU'unted for 6 percent of the neonatal period, mother's reported cause of death was com
deaths after the neonatal period If fceet is omitted from the pared to the symptom-bascd (hagnosis In Table 8 9, the third
criteria, the proportion is 15 percent Information was not columnshows the percent of dcths forealch diagnosis,dcred
obiained about deaths thlt occurred Isa complication of from either the mother's reported cause or thc symptoms The 
mcaslcs after the clincal symptoms of measles had subsided fourth column only includes cases in which mother's cause of 
(so-callcd post-mcasles dcaths) death agreed with the diagnosis based on the symptoms The 

proportions deried from cdh of the sources can be found in
Malaria is difficult to diagnose Serious fever for at least two columns one and two of Table 8 9 
days was reported for 37 percent of the deaths after the 
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Table 8.9 Mother's reported cause of death and diagnosis 

based on reportirg of probed symptoms for Leading 

causes among deaths 1-59 months- Percent from 

mother's report, frcn reported symptoms, from
 
either source, and from both sources (in which 

both sources agree), Cameroon DHS, 1991 (N = 188 


deaths) 


From Mother's From Either Mothei Both Mother 
Disease Report Symptoms or Symptoms and Symptoms 

Diarrhea 17 4 26 7 32.7 11 4
 
Malaria 15.7 15.8 23 2 8 5 

Respiratory 

infection 11 2 16 3 22 7 7 3
 

Measles 18 9 5 6 19 0 3 3 

Malnutrition 4 2 13 1 14 5 8 


Diarrhea ;,as a 1other-reported ora symptoms-based diagno-
sis for 3 percent of the death,, but both sources were in,i~rcmellotmlvII
ercntol~hecals F~rdttrreama-

agreement for only I11percent of the deaths, For diarrhea, ma-

lara, and respiratory infecLtion the proportion based on both 

sources Is about one-third of tile proportion based on either 

ource For ineaslcs and malnutrition the dlifference is much 

~lI"er 

8 65 Pr )bable Causes of Death A Synthesis 

presents the pronable 	auses of death, based on
lable S IT) 

mother's report and on thesymptoms as in Table 88 How the 

inal diagnosi, was made is indicated and multiple causes of
 

death were allowed 


Lowv birth seight is the 	leading cause of deatlh for neonatl 

mortlity (19 percent), and is particularly prominent during 
the first d,iv ,of hle Most of these deiths appear to be a1SSoLi-

,ted with reported prematurity Birth problems, such as pro-
longed labor leading toasphy\iaand otherobstetricLomplica-

lions, account for 9 percent of neonatal mortality Rcspiratory 
illness is a probable LausC of death for 7 percent, and t. tanIus 

,LtCt llIS oratnolhtier 7perLcenl ThedhognOstsfneondhalteal-

nus was based on lhe combination of age it dealh (3-30 da s), 
normal sucl ing at birth, and mother's report of tetanUS AL I-
dents are dsociatCd \th Ipercent of the neonatal deaths N 
,.,usc of death is established for more than halfol the neonata' 
deaths, iclnudingdeallhs forwhLch only malaria/fcverwas men-


tioned, since malaria isunlikely for neonates,and fever only
 
does not provide a diagnosis This isdue to the lack of knowl-


edge amo~ng mothers abouI Synmptoms preceding nonata 
death (e g, 25 peicent responded don't know to the open 
question on tiheause of death), the laLk of detailed questions 
oilsymptoms assoLiated with causes of neonatal death,and the 
disagreement betkeen mothers' diagnosis and symptoms re-
ported for Some deaths Inaddition, 1ICassessment of neo-
natal causes of death may be more diffitult using the verbal 
aut~opsy technique 

Table 8.10 	Probable causes of death, based on mother's
 
report on the main cause of death, and
 
diagnostic algorithms, Cameroon DHS, 1991
 

NEONATAL MORTALITY (N 
-_ 

= 111) 

Cause of Death Criteria for Diagnosis Percent 

Low birth weight 
Birth problems 

Congenital anomalies 

Symptcrs 
Mother 
Mother 

19 0 
9 2 
0 5 

Tetanus 	 Mother, death 3-30 days,
 
normal sucking first days 7.0
 

Respiratory illness Mother & symptoms 7 0
 
Diarrhea Symptoms 2 0
 
Accidents Mother 1.4
 

No cause identified 	 59 5
 

A	 -POSTNEONATAL AND CHIlLD MORTALITY (N =188)
 
-__________________ 

Cause of Death Criteria for Diagnosis Percent
 

Diarrhea Symptoms (severe ;t 2 d., 26 7 
Respiratory infection Symptoms (cough & dyspnoea) to 3 
Measles Mother or symptoms 19 0 

Malaria Mother or symptoms 23 2
 
Mat nutrition Mother or symptoms 14 5
 
Anemia Mother 1.6
 
Accidents 	 Mother 1 8
 

No cause identified 	 21 0
 

ALL CHILDREN UNDER FIVE 	YEARS (N = 299)
 

Cause of Death 	 Criteria for Diagnosis Percent
 -__________________________________ 

Diarrhea 	 Symptnms (severe,_> 2 d ) 17 6 
Respiratory 	infection Symptoms (cough & dyspnoea) 12 9
 
Measles 	 Mother or symptoms 12.0
 
Malaria 	 Mother or symptoms 14 6
 
Malnutrition 	 Mother or symptoms 9 1
 

Anemia 	 Mother 1.6
 
Accidents 	 Mother 1 8
 

Low birth weight Symptoms 7.1 

Birth problems Mother 3.4 
Tetanus Mother & symptoms 3.7 

No cause identified 	 35.3 

Note Multiple causes of death allowed
 

After tile neonatal period, diarrhea!diseases are the leading
 

cause of death with 27 percent, follo~ved by malaria (23 per-

Cent),measles (l9percen), pneumonia (16 percent),ad mI
nutrition (15 percent) Anemia and aLcidents ealh aLounted
 

for less than 2 percent The aclident, included two deaths due
 
to traffici s,one 	fall,
one burn, and one classified as
 
Other There was also one death due to poisoting I lie causes
 

ofdeath may occur in bination withecilier Although
 
one can argue about the dcuraLcy of the estintes of the rela

live importanc Of 	 most prominent causes of death in
tilhe 
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childhood, it is clear from the Cameroon DHS survey that pre-
ventable causes ofdeath are the most common killers in child-
hood 

In sum, the cause of death questions used in Cameroon ap-
pcared to have resulted in more plausible results than any of 
the prceding six DHS surveys discussed in this chapter with 
caueS of death modules The proportion of deaths that were 
classificd as unknown was considerably smaller than in other 
sureys and reached acceptable levels for deaths after the neo-
natal period Malaria and malnutrition also appeared on the 
list of leading causes of death This in itself may present a more 
genuine picture of the leading causes of death, compared to 
vernal autopsystudies that focus onlyon diarrhea, pneumonia, 
andmeaslcs Itis, however, veryuncertainhowaccuratethees-
tlimatcs of mortality due to malaria and malnutrition are 

8 7 CONCLUSION 

In general, the results on the causes ofdeath in the seven DHS 
survcys analy/cd here arc disappointing Primarily, this is due 
to madcquate questions asked in thecarlier surveys, which led 
to large proportions of deaths with unknown causes and un-
likely distributions of the leading causes of death The more 
extensivc(lucstionnaireswrer not verysuccessful IIBolivia but 
were perhaps modeiately successful in Cameroon Ihc quaity 
of data is, however, difficult to ,sess and one has to rely on 
common sense to assess the resulting causes oi death distribu-
tion The sameapproach had to be used to evaluate data quali-
ly from epidcmological studies (Gray, 1991), since validation 
studies are few 

Classification into main and contributorycauses is not feasible 
on the basis of a short questionnaire However, the use ofmul-
tiplecausesgivesa, ettcr pictureofthecauscsofdeath pattern 
than the use of single causes Therefore, multiple causes 
should be allowed, as was done for Cameroon, and no attempt 
has to be made to distinguish between main and contributory 
causes
 

Based on the results of a few studies a recall period of 6-24 
months has been recommended (Gray, 1990) The length of 
the recall period in DHS surveys is 0-4 years In three of the 
surveys, there was a moderate increase in the proportion of 
don't know rcsponses where the recall period was more than 
two years Howscer, there was no ncrease in four other sur
veys This does not suggest that the length of the recall period 
is the major problem However, Information given for deaths 
more than two years ago may be less accurate as well, but this 
cannot he evaluated with the DEIS data sets 

Further impro- cments can possibly be made when more em
phasis is placcd on traditional names and classifications of 
causes of death Such an effort has been shown to be worth
while in several studies, but may take at least six weeks of 
research Sice DFIS survey,, are often carried out in multiple 
languages, such anthropological studies may not be feasible 
within tle short time-frame of a DFIS survey 

Causes of neonatal mortality generally are inore difficult to 
determine in kerbal autopsy than causes of ucath among older 
children Not much elort has been made to determine causes 
of neonatal moi talty,exLcpt for tetanus mortality, in the DHS 
program, but efforts to determine these causes would certainly 
be worthwhilc 

In summnar, it remains to be seen whether it is possible to 
obtain reasonablyaccuratl dal,t on the leading causes of death 
Inchildhood in large-scalecross-sectional surveys Withawell
dcclopcd questionnaire (more validation studies are re
quircd) it is possible to obtain a general picture of the causes 
of death which can be used for advocacy purposes If the 
objecLtive is to assess cause-spclific mortality trends (e g, four 
of the World Summit for Child-en Goals are cause-specific 
mortality reductions) one has to be more cautious for two 
reasons miscllssification and sampling errors The results of 
validation studies show that misclassification of causes of 
death is connon, and such studies are assumed to give the best 
possible picture (since only hospital deaths are used). 
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Summary of DHS Surveys, 1985-1990
 

Rcgion and 
Country 

De of 
l-ieldvork Implementing Organization Respondents 

Sample 
Size 

Supplemental Studies, Modules, 
and Additional Questions 

SUB-SAHARAN AFRICA 
lBotsswana Aug DLc 1988 Ccntral Statistics Office All women 15-49 4,368 AIDS, PC, adolescent fertility 

Burundi Apr-Jul 
(Iusband Sursty) 

1987 D6partement de IaPopulation 
Ministere de l'Int6neur 

All women 15 49 3,970 AM, SAI, adult monaliiy 

Burundi Apr-Jul 1987 Departunent de ]a Population Husbands 542 KAP study 
Minis~re dc l'Int6neur 

Ghana1 lcb-May 1988 Ghana Statistical Service All women 15-49 4,488 AM, SM, WE 

Kcnva 2 Dec-May 1988/89 National Council for Population All women 15-49 7,150 
and DcvclopmCnt 

Libcna I eb-Jul 1986 Ilurcau of Stustcs 
Minitry of Planning and Economic 

All women 15-49 5,239 TBII, employment status 

Af1 urs 

Mali Mar-Aug 1987 Institut duiSahCl All women 1549 3,200 AM, VC, childhood 
USII)/CLRPOI) physical handicaps 

Mah 
(Male Survey) 

Mar Aug 1987 Insutut du Sahel 
USED/CERPOI) 

Men 20-55 970 KAP study 

Ondo Statw, Sep Jan 1986/87 MintsirD of lealth, Ondo State All women 15-49 4,213 AM, T1I1 
Nigeria 

Senegal Apr-Jul 1986 Dircctio-i de la Statistique All women 15-49 4,415 AM, CD 
Mintstcrc d I'l onorn1e et 
dcs I inancts 

Sudan Nov-May 1989/90 DcparnlLnt of StaUstcs EMW 15-49 5,860 M, MM, female circumcision 
Ministry of Lconomic and faintly planning services 
National Planning 

"logo Jun-Nov 1988 t tile dc Recherche D6mographique All women 15-49 3,360 AM, SAI, 
Lnivcrsit6 du llcnm marnage history 

Uganda Sep Feb 1988/89 Ministry of Health All women 15-49 4,730 AM, SAI 

Zimbabwe Sep Jan 19F8/89 Central Statistical Office All women 15-49 4,201 AIDS, AM, ?C, SAI, WE 

NORTH AFRICA 
l'gypt Oct-Jan 1988/89 National Population Council EMW 15-49 8,911 AM, CD, MM, PC, SAI, WF, 

women's status 

Morocco May-Jul 1987 Mmistre de la Sant6 Publhque EMW 15-49 5,982 AM, CD, S 

l unisia Jun-Oct 1988 Office National de la Famille EMW 15-49 4,184 AM, CD, S, SAI 
Lt de la Population 

')ata available for 943 husbands interviewed with a husband's questionnaire CMW = currently nitmed women 
'Data available for 1,133 husbands intcrtewed with a husband's questionnaire EMW = ever-mamed women 
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Region and 
Country 

Date of 
I ield,,ork Implementing Organization Respondents 

Sample 
Size 

Supplemenial Studic, Modules, 
and Additional Questions 

ASIA 
IndonLsia Stp Dec 1987 Central Bureau of Statistics, EMW 15-49 11,844 PC,SM 

National lamily Planning 
Coordinating Board 

Ntpal 
(In dcpth) 

I eb-Apr 1987 New Lra CMW 15-49 1,623 KAP-gap survey 

Sri I ,ika Jan-Mar 1987 I)eparunient of Census and Statistics, EMW 15-49 5,865 AM, NIP 
Ministry of PIlaiImplementation 

I hjand Mar Jun 1987 Instituteof Populauon Studies _)-49 6,775 AM, S,SAI 
Chulalongkon UnUvcrsity 

I X IIN 
Iolivia 

,\I[RI('A & CARIiBIILAN 
Mar Jun 1989 Insitito Nacioil de Istsdistica All women 15-49 7,923 AM, CD,MM, PC, S, WE 

Iolivia \ar Jun 1989 Insttuio1 National di. Lstadistlca All women 15 49 7,923 lealth 
In dt-pth) 

lra'id May Aug 1986 Socicdade Civil Bern 
I amdiar no Brasl 

I star All women 15-44 5,892 AM, PC, SM, alxrtion, 
young adult use of contraception 

olombia Oct-DL.L 1986 Corpuracion Ccntro Rcglonal de All women 15 49 5,329 AM, PC, bAl, SM 
PobN si6n, Minister o de Salud 

Dominican 
Ripubhc 

Sip Dec 1986 Consejo National de Poblac16n 
y Iamilia 

All women 15-49 7,649 NI 1),S,SAI, SM, family 
planning communication 

Dominican 
RcpubL. 

Sep Dec 1986 Consejo Nacional de Poblac16n 
y Iamilia 

All women 15-49 3,885 

(I'xpcrimcntal) 

I _uador Jan Mar 1987 Ccntro de I-studios de Poblaci6n All women 15-49 4,713 SAI, CD,cmployment 
y Patemidad Responsable 

II Salvador May Jun 1985 Asociac on Dcmogrifica Salvadorefia All women 15-49 5,207 S,IBII 

Guaimala Oct-Dec 1987 Insttuto de Nutncion de Centro All women 15-44 5,160 S,SAI 
Ansrica y PaniunA 

MtxiLo I t(b-Ma, 1987 DlircccLi6n Gneral de Planificaci6n All women 15-49 9,310 NIT, S, employment 
[ anshar Secretana de Salud 

Pcni Sip-Dec 1986 Instituto Nacional de Estadistica All v,omen 15-49 4,909 NFP, employment, 
cost of family planning 

Pins S.p-Dcc 1986 Instiluto Nacional de I'stadistica All women 15-49 2,534 
(t-xpenmental) 

'1rinidad and 
I obago 

May Aug 1987 F'amily Planning Association 
I rinidad and I obago 

All women 15-49 3,806 AM, NIP, breasffcedumg 

AIDS a.qoircLd immune deficiency syndrome MM maternal mortality SM social mark.ting
AM anthropometn measurements NIP natural family planning 11311 truncated birth history

CD causes of ds.ath (Vrbal report of symptoms) 
 PC pill comphance VC value of childrcn

S stenlzation WE women's employment

M migration SAI service availability information
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