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VII. CAN USE OF HEALTH CARE EXPLAIN SEX DIFFERENTIALS IN
CHILD MORTALITY IN THE DEVELOPING WORLD?

Ian Timaus", Katie Harris" andFrancesca Fatrbairns

The present chapter examines differential use of
preventive and curative health-care services by boys
and girls. The focus is on children under the age of
five years. The analysis is comparative in nature. It is
based on the national surveys conducted by the Demo
graphic and Health Surveys (DHS) programme during
the past decade, supplemented by the National Family
Health Survey (NFHS) of India.

The study of sex differentials in the use of child
health services is an important topic in its own right.
A right of access to facilities for the treatment of
illness and rehabilitation of health is enshrined in the
1989 Convention on the Rights of the Child. In
addition, modem health care can playa vital role in
reducing susceptibility to disease and in improving the
outcome of episodes of disease. If girls have more
limited access to health care than boys, their health is
likely to suffer.

Undoubtedly, the impact of service provision on
child health varies between populations. It is likely to
depend on the quality of the care provided, the acces
sibility of the services, the epidemiological environ
ment within which they operate, and the social,
cultural and economic characteristics ofthe population
served. However, the potential efficacy of modem
health technologies is not in doubt. Nevertheless, the
relationship between sex differentials in service use
and differential mortality is complex. Use ofpreven
tive and curative health care is only one of many
factors affecting children's health. Thus, similar
patterns ofhealth care for boys and girls may coexist
with differential health outcomes. Moreover, differen
tial health service use may not be reflected directly in
health. Its impact may be conditioned by the social
ization of boys and girls into different patterns of

.Centre for Population Studies, London School of Hygiene and
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behaviour or by how they are treated by their parents
and other carers.

Excess female childhood mortality is particularly
marked in South-central Asia, where it has been a
major focus of research interest (Harriss, 1989). Field
investigations into the factors responsible have shown
that differential allocation ofboth food and health care
is involved (Chen, Huq and D'Souza, 1981). How
ever, recent research has emphasized the importance
of health care (Das Gupta, 1987; Basu, 1989). It is
argued that differentials in the use of curative health
services are both larger and more widespread than
those in food allocation, and that better health care is
the main mechanism accounting for the more frequent
survival ofboys.

Limited uptake ofpreventive and curative care may
reflect household and individual level constraints on
demand. It may also stem from limited access to
services, either because they are simply unavailable or
because they are unaffordable or inappropriate. A
study in Bangladesh reported lower rates ofattendance
at a free diarrhoeal disease clinic among girls aged less
than 5 years than among boys, and found that that
differential was related directly to the distance be
tween the family's residence and the clinic (Rahaman
and others, 1982). For distances of less thanone mile,
90 per cent of diarrhoeal patients of both sexes were
seen. At distances ofone to two miles, the proportions
fell to 70 per cent of boys and 45 per cent of girls,
while at distances oftwo to three miles, 60 per cent of
boys and only 35 per cent ofgirls were seen. Thus, in
at least some populations sex differentials in service
use are related inversely to service availability.

At the household level, the costs involved in obtain
ing care might have a differential impact on health
seeking behaviour for boys and girls. Ware (1981)
states that in the Republic of Korea the introduction
ofa small fee for measles immunizations reduced the



proportion of girlsreceiving the vaccine morethanthe
proportion of boys;withfree immunization, there had
been no differential. Economic considerations may
also affectthe uptakeof curative services by sex. Sex
differentials in service use may be expected to be
largerfor morecostlytypesof treatmentand for more
expensivesources of care. Nevertheless, Chen, Huq
andD'Souza(1981)found significant sexdifferentials
in the use ofa diarrhoea clinic in Matlab, a rural
district in Bangladesh, althoughboth the serviceand
travel to and from the facility were free. They con
cludedthat that pattern reflects the fact that the social,
time and indirect costs involved in using the clinic
remained considerable. Girls may receive different
forms of treatment fromboysratherthan no treatment
at all. In particular, a major advantage of traditional
medicines overallopathic treatment can be their ready
availability and low cost (Findley andMbacke, 1993).
A longitudinal study of 310 families in Bangladesh
found thatdespite the marked differential by sex in the
use of modem facilities, the proportions of boys and
girls less than 12 years whose illness received some
formof treatment wereonlyslightly different (Koenig
and d'Souza, 1986).

The present chapter does not attempt to model the
impact of use of health serviceson child mortality by
sex. Instead,the aim is to assesswhetherinequalities
in patterns of health care are large and pervasive
enough to be worth pursuingas an important part of
the explanation of sex differentials in childmortality.
Particular attention is paidto the investigation of three
issues. First,the direction and sizeof sex differentials
according to the overall level of service use in a
country is assessed. Second, sex differentials in the
use of moreeffective forms of servicecomparedwith
all typesof careare examined. Third, becauseculture
andthe statusandautonomy of womenmayto havean
important impact on sex differentials in service use,
the pattern of differentials between regions of the
world is examined.

Much of the literature on the differential use of
health services according to sex, usually favouring
males, uses terms such as discrimination and bias.
Those terms imply an intention to give one child less
or poorer health care than another on the groundsof
theirsex. Evidence fromthe presentstudy and others
shows that boys and girls are sometimes treated
differently. Such statistical regularities clearly imply
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the existence of social institutions and values that
dispose mothers and other carers to act in ways that
favour one sex or the other. They need not imply
deliberate discrimination. Carers may never have
conceptualizedthe matter in that way. Even if they
have, such considerations may not be uppermost in
theirminds whentheyare decidingwhat to do to help
a sick child. There is evidence from South-central
Asia of deliberate neglect of children with older
siblings of the same sex (Das Gupta, 1987; Muhuri
andPreston, 1991). Such neglect may not be a wide
spread phenomenon. The poor have to decide what
best to do for sick children, bearing in mind that the
fmancial andothercosts involved in seekingtreatment
often have an immediate adverse impact on other
aspects of the family's welfare. The sex of the child
may sway some such difficult decisions without that
being apparentto the decisionmaker.

It is also importantto recognizethat perceptionsof
the cause of sickness and of the severity of illness
influence thetreatment of children. Gendermayaffect
those perceptions and lead to sex differentials in the
useof certaintypesandsourcesof treatmentand in the
timing ofuse (Santow, 1995). In UttarPradesh, Khan
andothers(1991)foundthatgirlsare treatedless often
than boys as families believe that they are inherently
healthier. Issues of severityand durationof sickness
interact. Girls in Uttar Pradesh are treated if their
sickness persists. Perceived causesof illnessalsoplay
a partmdeciding whichsources of treatment are used.
For instance, a study in Gujarat shows that a quack
doctor might be preferred to modem medicine if the
causeof illness is perceived to be the evil eye (Visaria,
1988). Suchdiagnoses mightbe influenced by gender.
Moreover, as Basu(1987), pointsout, a disinclination
to take a girl to a doctor-especially a male doc
tor-may be the result of an over-protective attitude
toward daughters rather than one of callousness
towards their health. Thus, since the focus in the
present chapteris on differences in patterns ofparental
behaviour and not on parents' intentions, the term
discrimination is avoided. Similarly, while patternsof
service use by boys and girls undoubtedly reflect the
socialconstruction of gender,the data are classified by
children's biological sex.

The analysis uses data from 44 national surveys
conducted by the DHSprogramme between 1986and
1994 (table 48) and from the 1992-1993 NFHS of



TABLE 48. INFANT AND CHILD MORTALITY RATES, BYSEX, FOR TIlE10-YEAR PERIOD
PRECEDING TIlESURVEY (DHS, 1986-1993)

lrifant mortalityrate - Iqo Childmortalityrate - III
(per1,000live births) (per 1,000)

Region/DHSphase/country or area Year Males Females Males Females

Eastern andSouthern Africa
I Botswana ................. 1988 47.7 31.5 18.3 15.8

Burundi ................... 1987 98.8 75.7 101.0 113.8
Kenya .................... 1989 63.0 54.3 35.4 33.2
Uganda ................... 1988/89 111.0 101.7 97.3 86.0
Zimbabwe ................. 1988/89 64.9 49.7 30.2 32.5

II Madagascar ................ 1992 103.2 101.8 85.4 81.9
Malawi ................... 1992 141.0 130.4 125.9 114.4
Namibia .................. 1992 66.6 56.5 29.7 34.3
Rwanda................... 1992 98.2 82.1 86.6 12.5
United Rep.of Tanzania...... 1991/92 103.7 95.1 63.2 57.1
Zambia ................... 1992 106.2 90.3 91.3 85.1

Western Africa
I Ghana .................... 1988 88.8 54.3 78.3 79.4

Liberia ................... 1986 168.0 136.0 89.0 93.0
Mali ..................... 1987 138.0 125.0 166.0 174.0
OndoState,Nigeria •••••••• 0 1986 59.0 53.0 58.0 51.0
Senegal ................... 1989190 98.0 83.6 131.0 129.7
Togo ..................... 1988 87.7 78.5 74.9 90.1

II BurkinaFaso .............. 1993 114.5 100.3 107.1 110.3
Cameroon ................. 1991 86.4 74.6 63.6 74.8
Niger ..................... 1992 135.8 133.0 211.5 231.7
Nigeria ................... 1990 93.7 89.1 117.6 101.5
Senegal ................... 1992/93 83.4 68.7 95.5 79.5

Northern AfricaandWestern Asia
I Egypt .................... 1988 95.1 93.4 38.1 46.2

Morocco .................. 1987 83.4 81.4 38.2 39.3
Tunisia .",................. 1988 58.0 55.5 18.5 19.2
Sudan(Northern) ........... 1989190 83.4 70.6 62.2 63.1

II Egypt .................... 1992 84.4 75.3 24.6 36.1
Jordan .................... 1990 36.4 37.3 6.0 5.6
Morocco .................. 1992 68.6 57.4 20.7 23.6
Yemen ................... 1991192 105.6 90.1 41.0 47.1

South-central andSouth-eastern Asia
I Sri Lanka ................. 1989 39.5 24.7 10.1 10.0

Thailand .................. 1987 79.9 31.0 11.0 11.0
II India" .................... 1993 88.6 83.9 29.4 42.0

Northern states ............ 78.8 77.9 27.5 41.2
Southern states ............ 12.7 62.0 18.8 23.0

Indonesia ................. 1991 45.0 67.9 36.0 34.8
Pakistan .................. 1990191 102.1 85.5 22.0 36.5

III Bangladesh ................ 1993194 107.3 93.4 46.7 62.3
LatinAmerica and theCaribbean
I Bolivia ................... 1989 105.5 85.5 50.7 51.1

Guatemala ................. 1987 90.0 67.6 43.6 47.0
Mexico ................... 1987 60.1 52.4 14.5 16.5
Peru ..................... 1986 83.2 74.8 36.4 41.0
TrinidadandTobago ........ 1987 28.8 33.5 3.4 3.4

II Colombia ................. 1990 27.2 26.6 11.0 5.6
Dominican Republic ......... 1991 53.3 35.1 17.5 20.4
Paraguay .................. 1990 38.4 32.2 9.6 11.9
Peru ..................... 1991192 68.0 59.0 29.0 31.0

Source: DHS-I, DHS-II andDHS-III country reports, NFHS national andstatereports.
"The National FamilyHealthSurvey ofIndia is not partof the DHSprogramme but useda similarquestionnaire.
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India, which adopted a design and questionnaire very
similar to that used for DHS studies. Four countries
are represented in the results twice because they parti
cipated and collected relevant data in both phase I and
phase II of the DHS programme: Egypt, Morocco,
Peru and Senegal. In addition, Ondo State in Nigeria
is represented in phase I and the whole country in
phase II. Results for northern India and southern India
are presented separately, using a classification pro
posed by Dyson and Moore (1983) that reflects
differences within India in the status and autonomy of
women. Since state-level data were only available for
19 large states northern India is represented by Assam,
Bihar, Delhi, Gujarat, Harayana, Himachal Pradesh,
Jammu, Madhya Pradesh, Punjab, Rajasthan and Uttar
Pradesh. Southern India comprises Andhra Pradesh,
Gujarat, Karnataka, Kerala, Maharashtra, Orissa,
Tamil Nadu and West Bengal. The all-India statistics
incorporatedata from the less populous states in north
east India but not from Kashmir.

The countries for which data are available are not a
representative sample of all countries in the develop
ing world. China has not participated in the DHS
programme, and other parts of Eastern Asia are also
under represented. In contrast, sub-Saharan African
countries are heavily overrepresented. Most DHS
surveys collected data from mothers on the immuniza
tion ofchildren, on the recent prevalence ofdiarrhoea
among children and on how that was treated. How
ever, some DHS-I surveys in Latin America did not
ask those questions. The core questionnaires also
include questions about fever and cough. They have
been used most often in sub-Saharan Africa and were
also asked in India.

Interpretation of retrospective interview data on
morbidity and service use is far from straightforward.
Comparison across countries is obstructed by biased
recall by respondents; the difficulty of translating
questions about symptoms without modifying their
meaning; and cultural variation in the salience of
different symptoms (Assogba, Campbell and Hill,
1989). Although the focus ofthe present study on the
comparison of results for boys and girls should avoid
some of those problems. one influence on mothers'
reports about the health of their children may be the
sex of the child in question.
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Most ofthe data presented here are culled from the
first reports on the DHS and NFHS surveys or from
other DHS publications. Few of those reports present
confidence intervals for the estimates. For the present
analysis, the significance of differences by sex has
been calculated by assuming that the surveys used
simple random sampling. They did not. Thus, the
results will exaggerate the number of significant
differences between the health care ofboys and girls.
Bearing that in mind; the overall pattern of the results
is emphasized more than the findings for individual
countries and aspects ofhealth care.

The level of infant mortality varies greatly among
the 41 countries (table 48). Based on data for the 10
years before the survey, the median infant mortality
rate is 80 per 1,000 live births. In Colombia and
Trinidad and Tobago, fewer than one in 30 children
die before their first birthday, while in Liberia, nearly
one child in six dies by age 1. The level ofmortality
after infancy is even more variable. Colombia, Jordan,
and Trinidad and Tobago have the lowest levels of
child mortality, with less than one child in a 100 dying
between the age of one and five years. In contrast,
child mortality remains high in most oftropical Africa:
in the Niger, one in five children die between their
first and fifth birthdays. .

Sex differentials in infant and child mortality also
vary greatly across the sample of countries analysed
here. Only Jordan, Trinidad and Tobago, and half the
northern Indian states have higher female than male
mortality in infancy, but the excess mortality ofboys
is small in the three Northern African countries
considered, Colombia, the Niger and the rest of
Northern India. In contrast, mortality between the first
and fifth birthdays is higher for girls than boys in the
majority of the countries. Figure 36 summarizes
regional patterns in the ratios ofmale to female child
mortality in the form ofbox and whisker plots, which
show the median, upper and lower quartile and ex
treme values of the ratios for countries within each
region. In comparison with the historical experience
of European countries, where girls usually had lower
mortality than boys, the excess in girls' child mortality
is even more marked (Hill and Upchurch, 1995).
Most Northern African, Western and South-central
Asian and Latin American countries, together with



Figure 36. Ratio of male to female childhood mortality (4ql), by region
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some sub-Saharan African countries, have higher
female than male mortality. Higher mortality among
boys is found in most ofsub-Saharan Africa, Colom
bia, Indonesia, Jordan and Sri Lanka.

B. IMMUNIZATION

cent in Botswana and Jordan. Many Eastern and
Southern African countries have a high level of
coverage, as do some countries in the Northern Africa,
Western Asia, and Latin America and Caribbean
regions. A similar mixture ofcountries has below 60
per cent coverage, with much of Western Africa and
South-centralAsia having particularly poor coverage.

The present section investigates immunization
coverage among boys and girls. The focus is on
vaccines delivered to children by age 12-23 months as
part of WHO's Expanded Programme on Immuniza
tion (BPI). Immunization against tuberculosis and
measles and three doses ofpolio and OPT vaccines are
recommended for all children by age one year.

The overall proportion of children aged 12-23
months who are fully vaccinated ranges from less than
20 per cent in Liberia and the Niger to almost 90 per

One problem with those data is that in OHS-I
surveys, information about specific vaccines was only
collected for children whose vaccination status was
recorded on health cards. In OHS-II surveys and the
NFHS, such data were also collected for children
whose vaccination status was recalled by mothers.
The proportion of children with a health card varies
from more than 85 per cent in Malawi and Rwanda to
less than a quarter ofthat in Nigeria, with the median
being about 58 per cent. Since the coverage of spe
cific vaccines among children ever-vaccinated accord-
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ing to their mothers' report is 75-95 per cent of cover
age among children with health cards (Boerma and
others, 1990) comparisons cannot be made easily.
Drop-out rates between the first and third doses of
DPT and polio vaccines are also higher for children
reported on only by mothers than for those with health
cards.

In some countries, the probability of children
possessing a health card varies by sex. In most of
them the difference is small (ratios of 0.95-1.05). In
Cameroon, however, girls are 10 per cent less likely
than boys to have a card, while in Nigeria boys are
8 per cent less likely to have one. Figure 37 shows a

scatterplot of countries according to the sex ratio of
children with at least one vaccination recorded on a
health card and the sex ratio obtained from maternal
recall only. The latter figures are estimated by sub
tracting the percentage with cards from the percentage
who are ever-vaccinated recorded by both cards and
recall. The upper-right quadrant contains countries
where the sex ratio is greater than 1.0 for both sources
of information, indicating a consistent male advantage
in vaccination. The lower left quadrant contains cases
where there is a consistent female advantage. The
upper left and lower right quadrants denote countries
where a gender advantage on one source is offset by a
gender advantage in the opposite direction on the other

Figure 37. Ratio of the proportions ofever-vaccinated boys to girls aged 12-23 months,
according to different reporting methods
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source. Only 26 per cent of the variability in sex
differentials in the proportionof childrenever-vacci
natedby recallis explained by sex differences in card
possession. Theassociation is negative, meaningthat
ifboys are more likelyto possesscards (and thus also
be vaccinated at leastonce), girlsare morelikely to be
ever-vaccinated among those reported by maternal
recall only. Thus, to some extent the probability of
being ever-vaccinated is more equitable by sex than
card possessionsuggests. Nevertheless, some coun
tries are characterized by a male advantage in both
forms of reporting (Madagascar, Pakistan, Rwanda) or
by a female advantage in both (Niger, Paraguay,
Senegal (1992-1993».

Proportions ever-vaccinated

Many studies have examined whether immuniza
tion coverage differs for boys and girls. In general,
significant sex differentials have not been found.
Examples include studies in Lahore, Pakistan (Sabir
andEbrahim, 1984); Delhi, India (Basu, 1989); Sene
gal (Cantrelle and others, 1986; Barbieri, 1989)and
Mali(Mbacke and LeGrand, 1991). In a few popula
tions, girls are disadvantaged in terms of immuniza
tion. Forexample, lesspreventive healthcare forgirls
was found in a squatter settlementin Jordan (Tecke
and Shorter, 1984).

Detailed findings are presented in table 49 and
figure 38. On average, the proportion ever-vaccinated
is about the same for boys and girls, though there is
some variation by country. The sex ratio of the
probability of beingvaccinated does not vary system
atically with immunization coverage butexhibits some
regional patterning. In seven of the nine Western
African countries, girlsare appreciably more likelyto
have received at least one vaccine than boys. In
contrast, moreboysthangirlshavereceived a vaccine
in all the Northern African and Asian countries, and
significantly moreboys than girls are ever-vaccinated
in Bangladesh, Northern India and Pakistan, together
with Madagascar.

A similarpattern emergesfor the single-dose mea
sles vaccine. Coverage is higher among boys than
girls in Northern Africa, and Western and South
central Asia. In Bangladesh, northern India and
Pakistan, together with Tunisia, significantly more
boysthangirlshavereceived the vaccine. On the other
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hand, measles immunization is more widespread
amonggirlsthan boys in much of sub-SaharanAfrica
andLatinAmericaand the girls' advantage is signifi
cant in two countries. Greaterrelative differentials by
sex exist in countrieswith medium-to-low coverage.

Full immunization

Children need to receive all the EPI vaccinations
recommended by WHOIUNICEF to protectthemfrom
childhood infections. For polio and DPT, three doses
of each are needed before the vaccines are fully
effective. Unfortunately, drop-out ratesare oftenhigh.
In urban areas of Mali, Mbacke and LeGrand (1991)
found that sons were more likely than daughters to
receive second and third doses of polio and DPT
vaccine, although no significant differenceexisted for
firstdosesor single-dose vaccines. According to their
analysis, sexdifferentials in the likelihoodthat a child
received a secondor third dose of vaccine were even
largerthan those by maternaleducation.

Male-female ratios of the proportions of children
fully immunized among those ever-vaccinated are
presented in table49. The dispersion of thoseratios is
similar to that of those for ever-vaccination. Both
male and female advantage are found in particular
countries. Onlyin northern India,Pakistanand Tunisia
are boyssignificantly more likely to completecourses
of vaccination than girls. In much of the rest of the
world, girlswhohavereceived at leastone vaccineare
slightly more likely to be fully vaccinated than the
equivalentgroup of boys. Moreover, in the Domini
canRepublic, Ghana, Kenyaand the United Republic
of Tanzania, girls are significantly more likely than
boys to completecourses of vaccination.

It is enlightening to compare the sex ratio Ofthe
proportionof children receivingat least one vaccine
withthe sex ratioof children receiving all the required
doses as a proportion of those having at least one
vaccine. Where both ratios exceed unity, increasing
female disadvantage existsin immunization coverage.
Thatpattern is seenmostclearlyin northern India and
Pakistan. A few countries exhibit relatively higher
female immunization for first doses, but coverageby
subsequentdoses begins to favour boys, for instance
in Nigeria. Most countries exhibit the reverse ten
dency. In Madagascar, a male advantage in ever
vaccination is offset in full vaccination, while in



TABLE 49. MALE-TO-FEMALE RATIOS OFIMMUNIZATION COVERAGE AND COMPLElENESS AMONG CHILDREN AGED 12-23 MONnlS

Comp/eteMss

Countries or areasaccording PolioJ as a pro- DPTJas a pro- Fullyvaccinated'as a
to overallpercentagefull immunized' Evervacci. portionOfthose portionof those proportion of those

in descending order Year noted' Meas/e~ withPolioJ'" withDPTJt., evervaccinoled'"

86-100per cent
Botswana ................ 1988 1.00 1.02 1.01 1.04* 0.99
Malawi .................. 1992 0.98 1.01 1.01 1.02 1.02
Rwanda.................. 1992 1.02 1.00 0.99 0.99 0.98
Zimbabwe ................ 1988/89 0.99 0.98 1.00 0.98 0.99
Tunisia .................. 1988 0.99 1.06* 1.05* 1.05* 1.14**
Jordan ................... 1990 0.99 1.00 1.00 1.00 1.00
Median .................. 0.99 1.01 1.00 1.01 1.00

60-79per cent
OndoState,Nigeria ........ 1986 0.94
Kenya ................... 1989 1.00 0.94* 1.00 1.00 0.92**
UnitedRep.ofTanzania .... 1991192 1.00 1.00 0.94 0.96 0.94*
Zambia .................. 1992 1.01 1.00 0.99 0.99 0.98
Morocco ................. 1987 1.01 1.00 0.96

1992 1.03 1.00 0.99 0.99 0.97
Egypt ................... 1992 1.01 1.01 1.16 1.04 1.04
Colombia ................ 1990 1.00 0.98 0.97 0.97 0.99
Median .................. 1.01 1.00 0.99 0.99 0.97

46-59per cent
Ghana ................... 1988 0.97 0.97 0.88* 0.96 0.84**
Senegal .......... " ...... 1992/93 0.95 0.95 0.97 0.96 0.93
Sudan ................... 1989190 1.03 1.03 1.02 1.00 1.02
Uganda .................. 1988/89 1.05 1.05 1.09 1.11 1.07
Namibia ................. 1992 1.01 1.04 0.97 0.97 1.00
Madagascar .............. 1992 1.09** 1.06 1.07 1.06 0.96
Yemen .................. 1991192 1.08 1.09 1.02 1.02 1.00
Bangladesh ............... 1993194 1.06** 1.11** 1.01 1.03 1.05
Indonesia ......... , ...... 1991 1.02 0.98 1.00 1.01 0.99
Peru ................. '" 1991/92 1.00 0.96 1.01 1.00 0.97
Median .................. 1.02 1.04 1.01 1.01 0.99

20-39per cent
Nigeria .................. 1990 0.94 0.98 1.08 1.07 1.15
Senegal .................. 1989190 0.95
BurkinaFaso ............. 1993 0.96 0.98 0.98 0.98 1.00
Cameroon ................ 1991 1.03 1.08 1.03 1.00 1.04
Egypt ................... 1988 1.03 1.03 1.03
India' ................... 1993 1.07** 1.08** 1.00 1.01 1.01
Northern ................ 1.09** 1.18** 1.02 1.04* 1.10**
Southern ................ 1.02 1.00 0.99 1.00 0.96

Pakistan ................. 1990191 1.08* 1.18** 1.06 1.04 1.15*
Dominican Republic ....... 1991 0.99 0.90* 0.95 0.97 0.77**
Paraguay ................. 1990 0.97 0.92 0.93 0.99 0.86
Median .................. 0.98 1.01 1.01 1.01 1.01

< 20 per cent
Liberia .................. 1986 1.00 0.99 1.10 1.08 1.02
Niger.................... 1992 0.89 0.83 0.96 0.91 0.98
Median .................. 0.95 0.91 1.03 1.00 1.00

Overall median ........... 1,,00 1.00 1.00 1.00 D.99
Sources: DHS-I,DHS-n andDHS-ID CounttyReports, NFHSNational andStateReports.
NOTE: An asterisk (*) indicatesthat p < o.O~; two asterisks (**) indicatethat p < 0.01.
'Recordedfromhealthcardsand maternal recall.
bDHS-I counttyreports;recordedfromhealthcardsonly.
'DHS-n andDHS·IDcounttyreports; recordedfromhealthcardsandmaternal recall.
'Ful1y-vaccinated children(thosewhohavereceivedBOO,measles, 3 dosesof OPTandpolio).
'NationalFatDily HealthSurvey.
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Figure 38. NUlRber ofcountries according to thedirdon ofthesex differential
invaeeination eoverage, by region
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Ghana slightly higher levels of ever-vaccination
among girlsarecompounded by muchhigherratesof
continuation. Dataonspecific multiple-dose vaccines,
namely DPT and polio,are also presented in table49
and generally echo thosepatterns.

C. MORBIDITY

Manyattempts to explain sexdifferentials in mortal
ityby sexdifferentials in morbidity haveeitherfound
fewmorbidity differentials or found morbidity patterns
that could not explain the mortality differentials
(Murray andChen,1992). Thus, the linkages between
the severity and duration of infection, the medical
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treatment received, itstiming andcase-fatality ratesby
sex are clearly complex (Faveau, Koenig and Woj
tyniak, 1991). Diarrhoeal disease, malariaand acute
respiratory infections are leadingcausesof infantand
child mortality in developing countries and the most
frequently experienced illnesses (Boerma, Sommerfelt
and Rutstein, 1991). Most of the surveys include
questions onthesymptoms andtreatment of diarrhoea.
Some, including the Indian NFHS, askedquestions on
feverand on coughor difficult breathing.

Questions about symptoms of disease were asked
about livingchildren less than five years of age in all
the DHSsurveys except that in Bangladesh, where the
questions were asked about children aged less than



Sources: OHS-I, OHS-II and OHS-III country reports, NFHS
national and state reports.

COUgh/difficult 6.6 S7 16.6
breathing. . . . (Mali) (Ecuador)

TABLESO. MINIMUM, MAXIMUM ANDMEDIAN VALUES OFTHE
PREVALENCE OFDIARRHOEA, FEVERANDCOUGH

Forthestatistics on the prevalence of ill-health a sex
ratio aboveone represents male disadvantage, while
sex ratios below one indicate female disadvantage.
Thus, a pattern of lowerfemale morbidity emerges for
all three symptom groups (tables 51, 52 and 53). The
results are summarized in the form of a box and
whisker plot' in figure 39. Outliers, defined as coun
tries with a ratio that falls more than one and a half
times the inter-quartile range outside the inter-quartile
range, are indicated separately. The excessmorbidity
of boys is most marked for diarrhoea, with many
countries havingratios above 1.15,and is least clear

18.2

33.6

MedianMinimum Maximum

S.l 37.9
(Ondo (Senegal,
State) 1989/90)

3.9 S1.2
(Botswana) (Liberia)

Prevalence
(in /art

2 weeks)
percentage

Diarrhoea ....

Fever .

As with mortality, great variations in levels of
morbidity in children less than five yearsof age exist
between countries andby symptom (table50). Those
differentials in the period prevalence of ill-health
probably reflectdiffering interpretations of the ques
tions and variation in the average duration of disease
episodes, as wellas variation in the incidence of new
episodes of disease. Unfortunately, onlya few of the
surveys allow one to differentiate betweenthe inci
dence andtheduration of ill-health. Theprevalence of
reported diarrhoeal and fever morbidity both exhibit
less variation between countries than cough preva
lence. For cough, half the countries in the present
study have relatively low morbidity, while the other
halfare spread out over a wide range from 17-57 per
cent. Sub-Saharan African countries tendto report the
highest levels of diarrhoea and fever, but manyWest
ernAfrican countries report a rather lowprevalence of
coughor breathing difficulties.

three years. In the NFHS,the questions were asked
about children agedlessthan fouryears. Mothers are
asked whether theirchildren havehad diarrhoea in the
previous 24 hours or in the two weeks before the
survey. Mostphase-I DHS surveys that collected data
on the prevalence of feveror cough, with or without
breathing difficulties, used a four-week reference
period. Phase II surveys and the NFHS used a two
weekreference period.

Those data have several limitations. First, recall
biases are a problem: mothers might not be sure
exactly when their child was ill. Underreporting of
illness increases with the lengthof the recall period.
Although thereis no universal agreement on the ideal
length of the recall period, for diarrhoea there is some
consensus that reporting errors are inevitable if the
reference period exceeds two days (Blum and Fea
chem, 1983; Alam, Fitzroy and Rahaman, 1989).
Thus, underreporting of diarrhoea is likely withDHS
data (Boerma, Sommerfelt and Rutstein, 1991).
Althoughrecall biases probably vary by country for
the different symptoms, they are unlikely to affect
male-female comparisons greatly.

A secondproblem is that the DHSquestions about
symptoms varysomewhat between countries andhave
evolved over time. Diarrhoea is usually defined only
in the instructions for interviewers, and onlyphaseII
questionnaires probeaboutthe severity of symptoms.
Similarly, mostDHS-I surveys asked whether children
had suffered from cough or difficult breathing but
others aboutdifficult breathing only, while the DHS-II
core and NFHS questionnaires include separate
questions about each symptom. Such differences in
the questionnaire obviously limit the cross-national
comparability of the data. In addition, if thesexof the
child affects the perceived severity of the condition,
thedataobtained aboutboysandgirls willbe affected
differentially. Apparently lower female morbidity
might result from a bias against reporting sickness
among female children that is affected by the exact
questions asked (Hill and Upchurch, 1994). More
over, if girlsareonlyclassified as illby mothers when
they have more severedisease than boys,that differ
encecould affect treatment patterns. Thoseconsider
ations argue forcaution inthe interpretation of survey
dataon morbidity and its treatment.
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TABLE 51. MALE-TO-FEMALE RATIOS OF DIARRHOEA MORBIDITY AND TREATMENT AMONG CHILDREN AGED UNDER 5 YEARS

Asproportions ofthosetreated

Source Type

Diarrhoea Received ORSand/or
Countries orareasaccord- prevalence anytreat- home solu-
ingto overalllevelofuseof in memasa Health tionand/or
anycurative treatment in previous proportion facility/ Traditional Home ORS increased

descending order Year two weeks ofthosesick provider practitioner solution packets fluid intake

80-100 per cent
Zimbabwe ............. 1988/89 1.08 1.00 1.01 0.80 0.95
Sri Lanka ............. 1989 1.20 1.04 1.06 1.34 0.98 1.06
Kenya ................ 1989 1.02 1.02 0.99 0.90 0.64** 0.81**
Ghana ................ 1988 1.03 0.99 0.91 0.90 1.38 1.06 Lll
Uganda ............... 1988/89 1.09 0.98 0.89 1.64 0.95 0.99
OndoState,Nigeria ..... 1986 1.04 0.76 1.42 0.00 1.22
UnitedRep.of Tanzania 1991/92 0.98 0.98 0.94 0.83 0.97 1.00
Botswana ............. 1988 1.01 1.02 0.94 1.27 1.02 i.ose
Thailand .............. 1987 1.22* 1.02 1.05 0.76 0.87 0.85
Zambia ............... 1992 Ll4* 1.01 1.03 0.95 1.05 1.02
Mexico ............... 1987 Lll 1.01 1.03
Malawi ............... 1992 Ll7* 1.02 Ll7* 0.94 1.06 LlO 1.00
Bangladesh-" .......... 1993/94 0.92 0.98 0.96 Ll5 0.64* 1.36** Ll5**
Namibia .............. 1992 1.00 1.02 0.99 1.05 1.05 1.04
Togo ................. 1988 1.01 1.03 0.88 0.85 LlO 0.96 0.98
Indiao,d ................ 1993 1.05 1.04** 1.02 0.99 0.98 1.23** 1.03
Northern ............. Ll5** 1.06** 0.98 1.03 0.89 1.28** 1.00
Southern ............. 1.04 1.03 1.02 0.94 1.06 LlO 1.06

Median ............... 1.06 1.02 0.99 0.90 1.09 1.00 1.00

60-79 per cent
Trinidad andTobago 1987 0.88 0.81 1.50 1.22 1.27*
BurkinaFaso .......... 1993 Ll6** 0.99 0.83 0.98 1.22 0.96 1.08
Jordan ................ 1990 1.05 1.04' 0.96 1.03 1.08 1.00
Indonesia ............. 1991 1.07 1.01 1.00 0.94 1.08 1.01
Bolivia ............... 1989 0.96 Ll6** 0.96 Lll 0.89 0.98f

Rwanda............... 1992 1.02 1.02 0.99 1.01 0.76* 1.01 0.92
Peru8 ••••••••••••••••• 1986 1.09 1.20
Peru ................. 1991/92 1.06 1.06' Ll9** 0.84** 1.03 Ll4 1.00
Paraguay .............. 1990 0.92 1.04' 0.91 1.20 0.89 Ll3 1.00
Egypt ................ 1992 Ll7** 0.99 1.09 1.48 Ll4 0.97
Sudan ................ 1989190 1.05 0.97 1.03 0.79 1.02 0.96
Senegal ............... 1989/90 1.05 LlO** 0.91 0.90 1.03 1.51 Ll5
Cameroon ............. 1991 Ll8* 0.99' 0.94 1.62* LlO 0.77 1.00
Mali ................. 1987 1.08 1.00 1.33 1.06 0.82 1.53 1.25
Guatemala ............ 1987 Ll8* 0.91 Ll9 0.94 1.41 1.30
Morocco .............. 1992 LlO 1.00 0.93 1.71 Ll3 1.00
Burundi .............. 1987 0.96 0.93 1.05 1.24 0.96 1.01
Egypt" ................ 1988 Lll* 1.04 1.01 Ll4 Ll4
Tunisia ............... 1988 Ll4* 0.99 1.29* 0.89 0.89
Madagascar ........... 1992 1.21* 1.04' 0.90 1.04 Ll5 Ll6 1.00
Median ............... 1.09 1.00 0.99 1.01 1.07 1.13 1.00

40-59 per cent
Morocco .............. 1987 1.08 1.07 1.07 1.09 0.95 0.96
Senegal ............... 1992/93 Ll9** 1.06' 0.97 1.00 0.93 0.93 1.00
Niger................. 1992 1.05 Ll3* 0.86 1.05 1.03 1.04 1.04
Pakistan .............. 1990/91 1.06 0.99' 0.76** 0.88 0.98 1.00
Colombia ............. 1990 1.09 0.79*' 1.07 0.78 0.78** 0.98
Yemen ............... 1991/92 1.05 Ll3* 0.99 1.77 1.00 0.99 1.00
Median ............... 1.07 1.07 0.98 1.05 0.96 0.96 1.00
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TABLE 51 (continued)

Asproportions of thosetreated

Source Type

Diarrhoea Received ORSand/or
Countries or areasaccord- prevalence any treat- homesolu-
ing to overalllevelof useof in mentas a Health lion and/or
any curative treatment in previous proportion facility/ Traditional Home ORS increased

descending order Year two weeks ofthosesick provider practitioner solution packets fluid intake

20-39per cent
Nigeria ............... 1990 US" 0.92" 0.96 1.00 1.01 1.15 1.0)f
Dominican Republic 1991 1.06 LOS" 0.9S 0.91 1.02 1.00f....
Median ............... 1.02 1.00 0.97 1.00 0.96 1.15 1.01

Overall median •••••••• 1.07 1.02 0.98 1.00 1.03 1.04 1.00

Sources: DHS-I,DHS-II and DHS-1II countryreports, NFHSnationaland state reports.
NOTE: An asterisk(*) indicatesthat p < 0.05; two asterisks (**) indicatethat p < 0.01.
"Reference periodfor prevalence and treatmentis 7 days.
bChildren under) years.
'Children under4 years.
"National FamilyHealthSurvey.
·Percentagetreated is equal to 100per cent minuspercentage not treated,assumed to be "percentagenot receivingORT or increasedfluids."
fSignificance not tested as the "proportion"adds up to over 100per cent since morethan one treatmentcan be reportedper child.
'Referenceperiod for prevalenceand treatmentis 15 days.

for cough. The only loose regional pattern in the data
is that unlike other regions, Eastern and Southern
Africa do not exhibit clearly higher male morbidity
from diarrhoea and fever. For all three symptom
groups, the sex ratio of reported morbidity is unrelated
to the level of reported morbidity.

Although apparently lower female morbidity may
result from a bias in favour of reporting sickness of
male children, other studies of sex differentials in
morbidity have also found that female children under
the age offive are generally healthier than males. For
example, Chen, Huq and D'Souza (1981) found that in
Matlab male incidence rates exceed those for females
for a range of infectious diseases. A study by Levin
son (1974) in rural India found that boys have higher
infection and prevalence rates than girls.

D. TREATMENT

Most deaths from acute diarrhoea result from
dehydration of the child, so the most effective treat
ment is oral rehydration therapy (ORT) in the form of
manufactured oral rehydration solution(ORS) packets,
home salt-sugar solutions or any increase in fluid
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intake. Upper respiratory tract infections are responsi
ble for most of the non-fatal acute respiratory infec
tions in young children. Lower respiratory tract
infections,especially pneumonia, are a more important
cause of death. Antibiotics are usually the most
effective form of treatment. Attacks of malaria in
young children with little or no immunity have a high
case-fatalityrate. Treatment with chloroquine or other
drugs is very effective if the organism causing the
disease is not resistant to the drug (Boerma, Sommer
felt and Rutstein, 1991). Other approaches to the
treatment of those diseases, such as antibiotics for
diarrhoea, cough syrup or traditional remedies, are
unlikely to be as effective.

Studies in diverse parts of the world ofpopulations
with differing levels of health service provision and
epidemiological and mortality profiles have found that
girls receive less curative health care of any kind than
boys. One review of that research is found in the
annotated bibliography of Le Grand (1992). For
example, in slums in Lahore, Pakistan, 27 per cent of
sick. girls compared with only 12 per cent of sick boys
were not taken for any medical treatment (Sabir and
Ebrahim,1984). In rural Egypt, girls are less likely to
receive medical care for diarrhoea than boys of the



TABLE S2. MALE-TO-FEMALE RAnOS OFFEVER MORBIDITY AND TREATMENT AMONG
CHILDREN AGED UNDER SYEARS

Countries orareas
Asproportions of thosetreated

according to
overalllevelof Source Type

useofany Fever Receivedany
curative prevalence in treatment asa Health

treatment In previous two proportion of facility/ Traditional Anti·
descending order Year weeh those sick provider practitioner malarials Antibiotics

86-100per cent
P~uay ............ 1990 0.99 0.99* 1.04 1.00 0.98 1.15
Nigeria ............. 1990 1.05 1.00 1.12 1.41* 1.24** 1.23**
Ohana' ••••••••••• o. 1988 1.06 0.98 0.97 1.07 0.95 0.79
OndoState,Nigeria" ... 1986 1.00 1.00 1.11 1.09
Botswana" ........... 1988 0.86 0.94 0.95
Colombia ........... 1990 1.21** 1.02 1.11* 0.90 1.87 1.10
Togo ............... 1988 1.02 1.03 0.97 1.05 0.99 1.01
Indonesia ........... 1991 1.01 1.14** 0.96 0.65**
Uganda ............. 1988/89 1.00 0.99 1.11* 1.00 1.88**
Senegal ............. 1989190 1.05 1.06** 0.97 0.87 0.88 1.00
Dominican Republic .. 1991 1.05 1.05* 0.97 1.33 1.01
Cameroon ........... 1991 1.10 1.03 1.18 0.95 0.99
Malawi ............. 1992 1.01 1.00 1.03 1.14 1.02 1.08
Pakistan ............ 1990/91 1.01 1.03 1.03 1.40 0.86 0.90
Zambia ............. 1992 1.02 1.00 1.00 1.01 1.04 0.99
Madagascar ......... 1992 1.04 0.92** 1.15** 1.09 1.02 1.08
UnitedRep.ofTanzania 1991/92 0.98 1.01 0.96 0.75 0.89** 1.03
Indiab

oO .............. 1993 1.09** 1.05** 1.05** 0.83* 1.01 1.05
Northern .......... 1.10** 1.07** 1.04** 1.03 1.10 1.03
Southern .......... 1.05 1.03 1.06** 0.69** 0.88 1.04

Liberia" ............. 1986 1.00 1.01 1.10 0.97 1.17

Median ............. 1.01 1.01 1.03 1.03 1.00 1.04

60-79per cent
Namibia ............ 1992 0.99 0.98 1.00 1.08 0.85 0.98
Burundi' ............ 1987 1.04 1.07 0.98 1.04 0.89
Mali· ............... 1987 1.11 0.94 4.35** 0.91 1.13 0.96
BurkinaFaso ........ 1993 1.08* 0.94* 1.09 1.01 1.20** 0.86
Senegal ............. 1992/93 1.04 1.03 1.13* 0.8S 1.02 0.93
Rwanda ............. 1992 1.01 LOS 1.13* 0.98 1.34 0.93

Median ............. 1.04 1.01 1.11 0.98 1.09 0.93

40-59per cent
yemen ............. 1991/92 1.03 1.09** 0.81 1.09
Morocco . . . . . . . . . . . . 1992 1.03 1.01 0.95 1.30 0.99 1.11
Niger............... 1992 1.00 1.11** 1.06 1.06 1.16* 0.89
Kenya" ............. 1989 0.97

Median ............. 1.01 1.09 1.01 1.18 0.99 1.09

Overall median •••••• 1.03 1.01 1.04 1.01 1.01 1.01

Sources: DHS-I, DHS-II andDHS-III countryreports, NFHS national andstate reports.
NOTE: Anasterisk(*) indicates thatp < O.OS; two asterisks (**) indicate that p < 0.01.
'Reference periodfor prevalence andtreatment is 4 weeks, not2 weeks.
bChiidren under4 years.
"National FamilyHealthSurvey.
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TABLE 53. MALE-TO-FEMALE RATIOS OFCOUGHIDIFFICULT BREATIlING MORBIDITY
AND TREATMENT AMONG CHILDREN AGED UNDER 5 YEARS

As proportionsofthose treated

Source Type
Countriesor areasaccord- Cough/difficult Receivedany

ing to overall level breathingpreva- treatment as a Health
ofuse ofany curativetreat- lence inprevi- proportionof facility/ Traditional Cough
ment in descendingorder Year ous two weeks thosesick provider practitioner Antibiotics syrup

80-100per cent
Paraguay ............. 1990 1.17* 1.00 1.01 0.94 1.43* 1.01
Nigeria .............. 1990 1.18 1.01 0.88 1.81* 1.03 0.96
Zimbabwe" ........... 1988/89 1.09* 1.02 0.91 0.94 1.00
Ondo State,Nigeria" .... 1986 0.86 1.03 0.97 1.35
Indonesia ............ 1991 1.03 1.01 1.06 1.02
Colombia ............ 1990 1.07** 1.05 1.29 0.96 1.08
UnitedRep.of Tanzania 1991/92 1.13 0.99 1.02 0.64 0.89 0.90
Kenya" .............. 1989 0.97 0.96* 0.94* 1.01
Botswana" ............ 1988 1.03 1.02 0.99
Dominican Republic ... 1991 0.97 1.01 1.03 1.14 1.07 0.96
Malawi .............. 1992 0.95 0.96 0.97 1.22 0.87 0.93
Ghana" .............. 1988 1.02 0.96 0.97 1.16 0.85 1.07
Zambia .............. 1992 1.02 0.96 1.01 1.23 0.99 1.08
Uganda" ............. 1988/89 1.01 1.00 1.00 1.00 1.00
Pakistan ............. 1990/91 0.98 0.99 1.05 1.82 1.00 0.99
Cameroon ............ 1991 1.03 1.07 1.14 0.82 1.04 1.07
Peru ................ 1991/92 1.11* 1.01 1.04 1.17 0.97
Togo ................ 1988 1.19 1.09 0.87 1.24 0.45*
Liberia" .............. 1986 1.04 1.01 1.38* 0.68 0.92
Madagascar .......... 1992 1.09 0.93* 0.95 1.30 1.05 0.98
Indiab.' ............... 1993 1.20** 1.06** 1.09** 0.85 1.00 0.99
Northern ............ 1.28** 1.07** 1.06** 1.15 0.93 0.99
Southern ............ 1.15** 1.03 1.11** 0.70 1.00 1.05

Median .............. 1.04 1.01 1.01 1.15 1.00 0.99

60-79 per cent
Egypt ............... 1992 1.16* 1.12** 0.96 1.34 1.31* 1.00
BurkinaFaso ......... 1993 1.03 0.96 1.00 1.02 0.98 0.90
Sudan ............... 1989/90 1.02 1.08** 0.87 1.01 0.94
Namibia ............. 1992 0.98 0.97 1.04 0.90 0.96 0.93
Rwanda.............. 1992 0.99 1.03 1.08 1.01 1.24 0.99
Senegal .............. 1992/93 1.13 0.99 1.05 0.84 0.96 0.98
Bangladesh" .......... 1993/94 1.26 1.12* 1.06
Mali ................ 1987 1.02 1.11 1.61 0.94
Niger................ 1992 0.97 1.06 1.36 0.92 1.08 0.81

Median .............. 1.02 1.06 1.05 0.92 1.05 0.97

40-59 per cent
Burundi" ............. 1987 0.94 0.97 0.95 0.56 0.90
Morocco ............. 1992 1.01 1.08 1.20 1.13 1.55 1.04
Yemen .............. 1991/92 1.09* 1.05 1.00 4.76 1.01 0.97

Median .............. 1.01 1.02 1.00 2.94 1.01 0.97

Overall median ••••••• 1.03 1.01 1.01 1.08 1.01 0.98

Sources: DHS-I,DHS-I1 and DHS-III countryreports,NFHSnationaland state reports.
NOTE: An asterisk(*) indicatesthat p < 0.05; two asterisks (... ) indicatethat p < 0.01.
"Reference periodfor prevalence and treatmentis 4 weeks,not 2 weeks.
bChildren under4 years.
'National FamilyHealthSurvey.
dChiidren under 3 years.
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Figure39. Ratioof the proportionsof boys to girlsaged less than 5 years
withdiarrhoea, feverand cough, by region
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Sources: DHS·I, DHS-II andDHS·III country reports, NFHS national andstatereports.

adequate health care than their male counterparts
(Delgado, Valverde and Hurtado, 1986). DHS data
from Senegal indicate that male children with diar
rhoea and fever are more likely to receive treatment
than girls (Barbieri, 1989).

A systematic examination was made of whether
among those children who are sick there are sex
differentialsin being treated at all, and whether among
those children who are sick and treated there are sex
differentials in where treatment was obtained or the
type oftreatment received. The results are presented
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in tables 51, 52 and 53. The countries are ranked
according to the overall level of treatment for the
sexes combined, which varies greatly. The proportion
of children under 5 years with diarrhoea who were
treated varies from 31 per cent in the Dominican
Republic to virtually 100 per cent in Zimbabwe. The
overall level oftreatment for fever is 53 per cent in the
Niger but almost 100 per cent in Paraguay. For cough,
it is 44 per cent in Yemen but almost 100 per cent in
Paraguay and Nigeria. No clear regional variation in
the amount of treatment is apparent for any of the
symptom groups.



The sex ratios in the probability ofbeing treated in
any way vary only moderately. The widest range is
for the treatment ofdiarrhoea, with ratios from 0.79 to
1.16. In countries where most children with diarrhoea
receive treatment, differentials by sex tend to besmall.
One exception to that pattern is northern India, where
levels of treatment are high but still favour boys. At
intermediate levels oftreatment (60-80 per cent), one
finds both male-advantage and female-advantage
countries. In countries where only a minority of
children are treated, boys tend to be at an advantage.
The pattern for treatment of fever is similar. Signifi
cantly more boys than girls were treated in six coun
tries and significantly more girls in three. For cough,
a significant sex differential in favour ofgirls is found
in two countries but one in favour of boys in five
countries.

Little consistency is detectable across the three
symptom groups within individual countries. Only in
India, the Niger, Togo and Yemen are boys more
likely to be treated than girls for all three symptoms.
In the Niger and Yemen, the differential is significant
for two of the three symptoms and in India for all
three. In addition, as Barbieri (1989) reported, boys
with diarrhoea and fever in Senegal were significantly
more likely to be treated than girls according to the
survey in 1986. By the time ofthe 1992-1993 survey,
however, those differentials had disappeared. No
survey suggests that girls are treated more often than
boys for all three symptoms. Despite the lack of
consistency in the reports for particular countries, one
regional pattern is apparent (figure 40). Eastern and
Southern Africa is the only region of the world in
which girls are as likely to receive treatment as boys
for those symptoms of infectious disease. Elsewhere,
particularly in Northern Africa and Western and
South-central Asia, boys tend to be at an advantage.

E. SOURCE OF TREATMENT

In the present section, sex differentials in the pro
pensity to use particular providers of curative health
care are examined. If the quality of care obtained
from different providers varies, that factor will have
implications for child health. Thus, sex differentials in
the source of treatment might help to explain sex
differentials in mortality. However, that relationship
is confounded by sex differentials in the timing of use
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of different providers and in the severity of the condi
tion. For instance, girls might be taken to an effective
provider only after their condition has deteriorated too
far for treatment to save their lives. Unfortunately,
data on the timing of the use of different health ser
vices were not collected in the DHS and NFHS
surveys, so that issue cannot be investigated here.

Many studies have analysed sex differentials in the
use of different health-care providers, though few
consider the severity of illness or the timing of treat
ment. That large body of literature spans various
sources of treatment and many regions. In Isfahan,
Iran, male infants were taken to a public health centre
more often than girls (Froozani, Malekafzali and
Bahrini, 1980). In Lahore's slums, 58 per cent of ill
boys were taken to a private practitioner, compared
with only 37 per cent of ill girls (Sabir and Ebrahim,
1984). In Uttar Pradesh, northern India, boys were
taken to city hospitals when warranted, while girls saw
less qualified doctors (Khan and others, 1991). Girls
in rural Egypt were less likely to receive any treatment
outside the home than boys. If outside treatment was
sought, girls were more likely to be taken to the public
health unit, while boys were often taken to a private
doctor (Makinson, 1985). Basu (1989) examined both
the source and type of treatment in conjunction. Her
study focused on two groups ofchildren aged less than
12 years living in a resettlement slum in New Delhi;
the parents of one group had emigrated from Uttar
Pradesh and those of the other from Tamil Nadu. In
addition to sex differences in both groups in the
proportion of illnesses receiving no treatment, the
northern Indian girls were more likely to receive non
professional treatment than the boys.

The counterpart of greater use of modem health
services for treatment of sick children of one sex may
be more use ofhome remedies and traditional healers
for treatment of the other sex. In a rural district of
Gujarat in northern India, 80 per cent of boys who
died of diarrhoea, wasting or respiratory ailments had
been taken to an urban centre for treatment but only
20 per cent of girls; 50 per cent of girls were taken to
a local medical practitioner and 30 per cent were
treated with home remedies alone (Visaria, 1988). A
study of longitudinal data on the treatment of diar
rhoeal disease from Matlab, Bangladesh, found that
the treatment rate for boys aged less than five at the
diarrhoea clinic was 66 per cent higher than that for



Figure 40. Number of countries according to the direction of the sex
differential in the treatment of symptoms of disease, by region
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girls. Girls were treated more often using indigenous
health systems than boys (Chen, Huq and D'Souza,
1981). Similarly, Bourne and Walker (1991) found
that use of traditional remedies to treat girls equalled
or exceeded their use to treat boys in six rural
Bangladeshi villages.

In most DHS questionnaires and the NFHS, the
information on use of modern health facilities and
providers covers public and private health centres and
clinics and pharmacies. The present section focuses
on sex differentials in the use of such facilities
since they usually provide more effective treatment.
Because DHS definitions of the sources and types
of treatment are not standard across all countries,

categories such as "other treatment" need to be inter
preted carefully. Most of the questionnaires allow
women to report on more than one source oftreatment
per episode of sickness in their child. Thus, if all the
providers consulted are considered, it is possible for
them to sum to more than 100 per cent. The relative
sex ratios will only be affected if there is a sex differ
ential in the number of different providers consulted.

The relative frequency with which different types of
health-care provider are consulted for boys and girls is
shown in tables 51, 52 and 53. The ratios are calcu
lated as the percentage of boys receiving treatment
from a particular source among boys who are both sick
and treated, divided by the equivalent percentage of
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girls. Use of different types of provider varies by
symptom and by region. For modem health facilities,
it ranges among those sick and treated from 3 per cent
in Mali to 95 per cent in the Dominican Republic for
diarrhoea; from 4 per cent in Mali to 95 per cent in
Botswana for fever; and from 22 per cent in the Niger
to 90 per cent in Botswana for cough or difficulty in
breathing. The proportion oftreated children who are
treated by traditional healers or with home remedies
also varies very widely for diarrhoea but more nar
rowly for fever (up to 46 per cent in Mali) and cough
or difficulty in breathing (up to 52 per cent in Burkina
Faso). There is no consistent inverse relation between
the use of modem health facilities and the use of
traditional sources. Some sub-Saharan African coun
tries, such as Madagascar, Nigeria, Rwanda and
Senegal, combine frequent resort to traditional healers
and home remedies with relatively high use ofmodem
health facilities.

The relative frequency by sex with which children
whose diarrhoea is treated are taken to a modem
health facility ranges from a ratio in favour ofgirls of
0.76 to one in favour of boys of 1.33. For the treat
ment of fever and of cough the range is narrower,
excepting an extreme ratio (4.35) for fever in Mali that
reflects very low use of health facilities for the treat
ment of either sex. Among those children with fever
who are treated, boys are significantly more likely to
be taken to a modem service provider than girls in
seven countries. For diarrhoea, boys are at a signifi
cant advantage in three countries. For cough or
difficulty breathing, however, only in India is there
evidence that boys are more likely than girls to be
taken to a modem health facility.

Few consistent patterns exist in the ratio ofboys to
girls using modem health facilities across the three
symptom groups. The only survey that detected a
significant difference by sex in the use of modem
health facilities for more than a single symptom was
the very large one in India. Indian boys whose symp
toms are treated are about 5 per cent more likely to be
taken to a modem facility than sick girls who are
treated. There is also little regional consistency when
looking at health facility use for the individual symp
tom groups (figure 41). Boys are slightly more likely
to be treated at a health facility in most parts of the
world. However, all but one of the Western African
surveys found that girls with diarrhoea who are treated
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are more likely to be taken to a provider of modem
services than boys who are treated. Equally, in most
of the Western African surveys, boys whose fever is
treated are more likely to be taken to a modem facility
than girls whose fever is treated.

F. TYPE OFTREATMENT

The last three columns oftable 51 and two columns
oftables 52 and 53 present ratios ofboys to girls who
receive the most appropriate types of treatment for
diarrhoea, fever and cough/respiratory difficulties as
proportions of those treated in any way. Those data
are summarized in figure 42. As Boerma, Sommerfelt
and Rutstein (1991) note, there are limitations to those
data. Mothers may not know what type of treatment
was given to the child if it was administered outside
the home and standardized definitions were not
applied in every survey. However, it is unlikely that
the impact of those problems varies by sex of the
child, although mothers might tend to respond with the
perceived best treatment for the preferred sex.

In most countries in the prsent study, ORS is used to
treat less than 50 per cent ofepisodes of diarrhoea. In
several Eastern and Southern Africa countries, to
gether with Trinidad and Tobago, it is used more
often. There is no clear pattern ofdifferentials by sex.
Use ofORS among children who are treated is signifi
cantly higher for boys than girls in Bangladesh, the
Dominican Republic and northern India but signifi
cantly higher for girls in Colombia and Kenya.
Moreover, no evidence exists that the sex ratio in
ORS use is associated with that in the use ofmodem
service providers. The use of home salt and sugar
solutions or any increased intake of fluids also can
help to prevent dehydration from diarrhoea. In most
countries with a significant sex differential in ORS
use, that contrast is offset by greater use ofother forms
ofrehydration therapy to treat children ofthe opposite
sex. Only in Bangladesh and Kenya are there signifi
cant differences by sex in the overall likelihood that
the type of treatment used for childhood diarrhoea is
appropriate.

Fewer observations exist for the treatment of fever
by antimalarials or antibiotics. Overall levels of use
vary from almost zero to about 57 per cent for antibi
otics in Cameroon and 73 per cent for antimalarials in



Figure 41. Number ohountries according to the direction of the sex differential

in treatment at a facility among those treated, by region
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Figure 41. Number of countries according to the direction of the sex differential
in effective treatment among those treated, by region
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Liberia. There are modest differencesby sex in the
treatment of fever by antimalarials or antibiotics in
most countries. They tend to favour boys. For both
antimalarial and antibiotic use, a significant difference
in either direction is associated with the equivalent
differential in health facility use. The explanationis
not only that those drugs are dispensed at clinics
becausethat finding extends to severalAfrican popu
lations wheremorechildrenare given antimalarials or
antibiotics than attend modem health facilities.

Use of antibiotics to treat children with coughs is
uncommon; it exceeds33 per cent only in Togo. Use
of coughsyrup is much more prevalent,ranging from
just 7 per cent in Mali to 72 per cent in Peru (1991
1992). Two thirds of the countries in the present
study record higher use of antibiotics by boys than
girls among those treated. The differential is statisti
cally significant.only in Egypt (1992) and Paraguay.
In mostcountries, girlswho receive any treatmentare
more likely to receive cough syrup than boys. Only
in one country (Togo), however, is there evidence
that antibioticsand cough syrup are alternativetreat
ments for cough that are used differentially for the
two sexes.

As with other aspects of the use of curative care,
there is little consistency across the three symptom
groupsin the appropriateness ofpatterns of treatment.
In the Niger, boys who are treated receive more
appropriate care thangirls for all three types of symp
tom, while in the United Republic of Tanzania girls
receive consistently more suitable forms oftreatment.
More generally, there seems to be a tendency for
treatment ofsick boysto be moreappropriate than that
of girls in Western and Middle Africa but for treat
ment of sick girls to be more appropriate than that of
boys in Eastern and SouthernAfrica.

G. INDIAN STATES

The results presentedalready demonstrate that there
are moremarkedsex differentials in the health care of
children in Bangladesh, India and Pakistan than in
mostotherregions ofthe world. Moreover, patternsof
healthcaredifferbetweennorthernand southernIndia.
Figure43 examines state-level differences acrossIndia
in the health care of boys and girls in slightly more
detail. The indicators are defined and derived in the
same way as those for national populations.
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Figure 43. Number of large Indian States according to the direction of the sex differential
in use of preventive and curative health services, by region of India
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Immunization coverage is markedly higher among
boys than girls throughout all ofnorthern India except
Assam. The differentials are largest and statistically
significant in Bihar, Madhya Pradesh, Punjab, Rajas
than and Uttar Pradesh, where between 11 and 39 per
cent more boys than girls have received both any
vaccine and measles vaccine in particular. In Rajas
than and Uttar Pradesh, moreover, boys are about
15 per cent more likely than girls to complete courses
of vaccination once they have received any vaccine.
In southern India, in contrast, sex differentials in
vaccination are small and insignificant, with the
exception that boys are 11 per cent more likely than
girls to have received measles vaccine in Kerala.

As in other parts ofthe world, mothers report more
episodes of diarrhoea, fever and cough among their
sons than their daughters in both northern and
southern India. Sex differentials in whether those
disease episodes had been treated in any way are
smaller than those in immunization coverage in
northern India, but except for cough still consistently
favour boys. In southern India, there is no clear
pattern in favour of either sex. For fever and cough,
boys who receive treatment are more likely to be taken
to a modem health care facility than girls in both
northern and southern India. In southern India, girls
who are treated are more likely than boys to be taken
to traditional practitioners. In northern India, they
tend to receive home remedies. Despite that pattern of
consultations, the measures used here do not suggest
that those sick boys who receive treatment obtain
more appropriate care than those girls who are treated
in either part of the country.

H. DISCUSSION

The present study aims to identify the existence of
and any regional patterns in sex differentials in the
use ofcertain preventive and curative health services.
Covariates ofthose differentials, such as overall levels
of health service use, are also sought. As well as
assessing whether gender affects use of any form of
health care, sex differentials in effective service use
are also investigated.

The investigation of sex differentials in immuniza
tion coverage divides the process into two components
that are potentially affected by the sex of the child:
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the probability of receiving any vaccinations, includ
ing a specific look at the single dose of measles
vaccine, and the probability of acquiring effective
immune status through receiving the full series of
doses ofEPI vaccines. Differentials by sex in immu
nization coverage and completeness are small in most
parts of the world, and do not clearly favour either
boys or girls. Within countries, differentials by sex of
the child in the direction or extent of gender bias are
seldom consistent between indicators (figure 38).
South-central Asia is a striking exception to that
generalization. In Bangladesh, northern India and
Pakistan, boys are more likely to be ever-vaccinated
than girls, are more likely to be vaccinated against
measles and are more likely to complete courses of
vaccination. Boys are also slightly more likely to
receive vaccines than girls in Northern Africa and
Western Asia. In other parts of the developing world,
coverage tends to be slightly higher among girls.

Only the DHS survey in Yemen asked about reasons
for not taking a child for immunization. The most
frequent response was that the place of vaccination
was far away Gust over 30 per cent), followed by
"other" (unspecified) reasons, lack ofawareness ofthe
need for immunization (14 per cent) and that the child
was perceived to be too young' (14 per cent). Other
reasons, such as fear of vaccination, intention to go,
lack ofawareness ofthe need to return for other doses
and so on, accounted for a small proportion of re
sponses. Although a sex differential existed in vacci
nation coverage in favour of boys, there was little
difference by sex in the frequency of any of those
responses.

For the treatment ofdiarrhoea, fever and cough, the
source and type of treatment were examined, as well
as the "any treatment" versus "no treatment" dichot
omy. There is a small but widespread tendency for
boys with symptoms of disease to be more likely to
receive treatment than girls. That pattern extends to
all regions except Eastern and Southern Africa. In
addition, boys who are treated are more likely than
girls to be taken to a modem health facility and to
receive effective treatment. In general, therefore, the
evidence that boys receive better health care than girls
is clearer for curative than preventive measures.
Nevertheless, when the different indicators for a single
country are compared, they often reveal inconsistent
patterns. In most countries, boys' advantage is re-



stricted to certain types of disease or of treatment.
There is also little evidence that sex differentials in
service use are associated with the overall level of
service use other than because by definition, differen
tials must disappear as uptake becomes universal.

As with immunization coverage, most ofthe surveys
did not include questions on reasons for not taking a
sick child to a service provider or not using particular
treatments. Even if such questions are asked, re
sponses may be biased if mothers perceive the ques
tion as threatening and thus attempt to give a socially
acceptable answer. The Yemen DHS (1991-1992) did
include a question about untreated episodes of diar
rhoea. The major reason given for not seeking medi
cal assistance was lack of access to facilities (29 per
cent). For 18 per cent of the children, mothers consid
ered the child's illness to be mild, and for 7 per cent
they were too busy to find time to seek treatment. For
more than two in five children, "other" reasons are
mentioned. There are no significant differences by sex
of the child in the frequency with which mothers
proffer those explanations.

The present comparative study reveals that differen
tial health service use favouring boys is relatively rare.
Clear evidence of systematically greater use of health
services by boys than girls only exists in four of the
countries for which data are available: Bangladesh,
India, Pakistan and Yemen (tables 51, 52 and 53). In
Cameroon, Egypt, the Niger and Tunisia, there is
weaker evidence of the same pattern. All those
countries except Tunisia are among the 14 of those
that have conducted DHS surveys in which girls'
mortality at ages one to four is more than 10 per cent
higher than boys' mortality at the same ages. Equally,

in at least two countries parents make more use of
preventive and curative services for their daughters
than their sons. They are Ghana and Kenya; the
United Republic of Tanzania may also fall into that
category. Ghana and Kenya, however, are not among
the nine countries in which male child mortality is at
least 10 per cent higher than female child mortality,
though the United Republic of Tanzania is. Thus,
lower use of health care by girls than boys is associ
ated with adverse mortality outcomes but not vice
versa

Examination of the whole sample of countries on
which data are available, rather than just those for
which there exists clear evidence of differential
service use, also yields some evidence that differential
child mortality by sex is associated with differential
patterns ofservice use. Table 54 presents correlations
between the sex differential in the child mortality rate
(4ql) and sex differentials in ever-vaccination and
ever-treatment and in full vaccination, treatment at a
modem facility and effective treatment for those
children who receive some care. For diarrhoea, ORS,
home solutions and increased fluid intake are regarded
as effective treatments. Antimalarials for fever and
antibiotics for cough are also regarded as effective
treatments, though they would not be appropriate for
every disease episode. The outliers, Colombia and
Mali for treatment offever at a facility and Uganda for
effective treatment of fever, are omitted from the
analysis. The sex ratio in child mortality is associated
inversely with the sex ratios ofbeing treated or vacci
nated at all. Only the associations between differential
child mortality and differentials in the receipt of any
vaccine and any treatment for cough are statistically
significant. The associations between differential

TABLE 54. ASSOCIATIONS BETWEEN THE SEXDIFFERENTIAL IN CHILDMORTALITY (4qt)
ANDSEXDIFFERENTIALS IN THEUSEOF HEALTHSERVICES

Breakdown of
treatmentprocess

Received any treatment/ever vaccinated

Treated at health facility .

Effectively treated/fully vaccinated .

NOTE: An asterisk(*) indicatesthat p < 0.05.

Vaccination

r= -0.390·

r=-O.I11

175

Curative

Diarrhoea Fever Cough

r= -0.016 r= -0.216 r= -0.426·

r=-0.140 r=-0.187 r= -0.201

r= -0.060 r=-0.196 r=-0.117



child mortality and measures of the sex differential in
more effective use of health care and child mortality
are also consistently negative. However, none of
those associations distinguishing differential patterns
of care among ever-vaccinated children and children
receiving any form of treatment are statistically
significant.

In-depth field studies in South-central Asia have
yielded convincing evidence both that girls attend
health-care facilities less often than boys and that that
difference is implicated in excess female childhood
mortality. The nationally representative survey data
examined in the present study are consistent with that
view. In Bangladesh, northern India and Pakistan,
girls receive less preventive care than boys. In
Bangladesh and northern India, they are also less
likely to have their symptoms ofdisease treated at all
or to receive appropriate care than boys. What the
present comparative study emphasizes is that that
finding cannot be generalized to other parts of the
world. Although aggregate analyses that fail to
control for confounding variables can mislead, differ
ential health care is neither widespread nor important
enough to explain excess female mortality in child
hood in most ofthe developing world. According to
the DHS surveys, higher child mortality among girls
than boys is characteristic of much of the developing
world. Since there is limited evidence outside South
central Asia of marked sex differentials in health
service use other factors must account for excess
mortality among girls in other regions.

The apparent contradiction between that conclusion
and those of earlier research probably arises from a
publication bias affecting investigations of the present
topic. Studies of sex differentials in health care are
less likely to be initiated or pursued to the point of
publication in regions of the world where they are
unimportant. Thus, they have tended to focus on
South-central Asia, where excess female child mortal
ity is particularly marked and girls often receive worse
health care than boys.

The survey data on reported morbidity reinforce
existing evidence that even in populations where girls'
mortality is higher, the reported prevalence of disease
is at least as high among boys. Objective anthropo
metric data collected by the DHS suggest the same
conclusion (chapter VI above). Thus, the reason why
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girls suffer higher mortality must be because they are
less likely to recover from disease. Part of the expla
nation for the higher case fatality among girls may lie
in more subtle aspects of health service use than are
measured here. For example, parents' compliance
with regimes of treatment may be more meticulous
when they are caring for sick sons than when they are
caring for daughters. In addition, wider aspects of the
quality of child care within the home are probably
relevant. It seems possible that subtle but pervasive
differences in the way that parents interact with their
sons and daughters are important. Thus, identifying
particular aspects of behaviour that are of significance
may be just as difficult as it has been to identify the
mechanisms accounting for the impact of maternal
education on child mortality (Cleland, 1990).

On occasion, boys receive worse health care than
girls. That fact has been overlooked in the literature
on sex differentials in mortality, largely because most
studies of that subject have been conducted in societ
ies where there is strong preference for sons. It seems
unlikely that the instances of relative male disadvan
tage reflect deliberate discrimination by parents.
Although that argument might be sustainable for some
matrilineal populations in sub-Saharan Africa, the
influence of gender on behaviour is probably more
subtle. Equally, it seems likely that more complex
processes than overt discrimination are also responsi
ble for the mortality differential in at least some
populations where it is girls that are disadvantaged.

Higher male service use in childhood is less perva
sive than excess female mortality. Nevertheless, the
health care received by boys and girls differs in
countries with a range of levels of health service
provision and epidemiological profiles. There is a
long way to go before that potential source of inequali
ties in child health is eliminated. Plainly, the right of
every child to facilities for the treatment of illness
(UNICEF, 1990) is not being fulfilled.

NOTE

'Box plots indicate for a distribution, the location of the median (the
horizontal line within the box) and the extremes of the distribution (the
ends of the verticle lines extending beyond the central box or the
individual points just above or below them if outliers exist).
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