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In parts of the developing world where fertility rates are high,
teenage pregnancy and early marriage are common. World-
wide, adolescents have more than 14 million births each
year, and more than 90% of these occur in developing coun-
tries.1 The proportion of teenage women who are mothers
or are currently pregnant is greatest in Sub-Saharan Africa
(20–40%).2 The proportions are lower in other regions:
6–21% in Asia—with Bangladesh an outlier at 35%—and
13–25% in Latin America. 

As a result of high levels of early childbearing in devel-
oping countries, pregnancy and childbirth are the leading
causes of death among women aged 15–19.3 Compared with
older women, teenagers are at increased risk for poor ma-
ternal and infant outcomes,4 particularly maternal death
and having an infant who is  low-birth-weight or dies.5 The
risk of maternal death during childbirth is 2–4 times as high
among adolescents younger than 18 as among women aged
20 or older.6 Compared with babies born to women aged
20–29, babies born to women younger than 20 have a 34%
higher risk of death in the neonatal period, largely because
of their increased risk of being low-birth-weight,7 and a 26%
higher risk of death by age five.8

Determinants of poor maternal and infant outcomes in-
clude poverty; cultural factors that restrict women’s auton-
omy, promote early marriage or support harmful traditional

practices; nutritional deficiencies; reproductive factors such
as young age at first birth; distance to health services; and
inadequate health care behavior or use of services.9 Preg-
nant adolescents are disproportionately affected by these
factors.10 Programs to delay first births to adolescents would
mitigate risks to maternal and infant health associated with
maternal factors such as short height, low weight and in-
adequate nutrition, but it is not clear how delaying first births
would affect the social advantages or disadvantages of early
childbearing. For example, adolescents who become preg-
nant may cut their education short because they are forced
to leave school. Yet early childbearing may improve a
woman’s social status because in some cultures it is an im-
portant step toward marriage.

For all women, use of health care services is a key prox-
imate determinant of maternal and infant outcomes,11 in-
cluding maternal and infant mortality.12 Moreover, the ben-
efits of health care–seeking and positive health behaviors
are relatively strong in settings and subgroups where socio-
economic and public health resources are constrained.13

Timely and appropriate care can provide an opportunity to
prevent or manage the direct causes of maternal mortali-
ty—hemorrhage, obstructed labor, unsafe abortion, infec-
tion and hypertensive disorders—and to reduce fetal and
neonatal deaths related to obstetric complications.14
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on their use of maternal care services is limited and mixed.
Unadjusted analyses of DHS data found that women younger
than 18 were less likely than women aged 18–34 to seek
antenatal care from a health professional in 19 of 26 coun-
tries (in six of these countries, the difference was more than
eight percentage points).29 Younger women were also less
likely to seek delivery care from a health professional in 17
of 28 countries (in five of these countries, the difference was
more than seven percentage points). Another analysis found
that in four of seven study countries, the proportion of
women younger than 20 using maternal and child health
services (measured as a composite variable) was lower than
the proportion among women aged 20–29 (although no
statistical tests were reported).30 Furthermore, multivari-
able analyses of urban data from Bobo-Dioulasso, in Burk-
ina Faso, and Bamako, in Mali, found that women younger
than 18 were significantly less likely to seek early or any
antenatal care than were women aged 24–39.31

Differences between adolescent and older mothers’ use
of infant services, specifically immunizations, are no clear-
er. Analyses of DHS immunization data from 1986 to 1989
found that in 11 of 21 countries, children aged 12–35
months born to mothers younger than 20 were less likely
to ever have been vaccinated than were the children of moth-
ers aged 20–34.32 Although no statistical tests were pre-
sented, the difference was five percentage points or more
in five of the 11 countries. One study that did control for
confounding factors found that children born to urban
teenagers in Mali and Burkina Faso were significantly less
likely to be vaccinated than were children born to mothers
aged 25–29.33

To investigate associations between poor health outcomes
and early childbearing, we examined adolescent mothers’
use of maternal and child health services in developing coun-
tries. We assessed their use of antenatal care, delivery care
and infant immunization services relative to that of older
women, taking into account factors that may mediate the
relationship between age and use of services.

METHODS

Data Sources

This study uses data from the DHS series, which are na-
tionally representative household surveys that collect data
on a wide range of indicators in the areas of population,
health and nutrition. The surveys employ national proba-
bility samples of households and, in general, use a two-stage
sampling strategy. They first randomly sample geographic
units or enumeration areas, and then select households with
a known probability.

We explored adolescents’ use of maternal and child health
services in 15 countries in three geographic regions. We used
a three-stage process to identify study countries. First, coun-
tries were limited to those with a DHS conducted after 1992,
because recent data are more relevant to making policy and
programmatic recommendations, and because 1992 de-
marcates the end of DHS-II surveys and the beginning of
DHS-III and DHS+ surveys, thus allowing us to use similar

Antenatal care can improve certain outcomes through
the detection and management of and referral for potential
complications,15 although such care has not been shown
to reduce rates of maternal mortality. Evidence from de-
veloped countries suggests that adequate antenatal care may
improve birth weight.16 Antenatal care can also prevent,
identify and treat iron deficiency and anemia in adolescent
mothers;17 severe anemia has been linked to maternal and
child mortality.18 Furthermore, women who are pregnant
for the first time—including most pregnant adolescents—
are more susceptible than women with higher-order preg-
nancies to malarial parasitic infection,19 which is associat-
ed with anemia, abortion, stillbirth, premature birth and
low birth weight.20 Antenatal care is an appropriate venue
for the primary prevention of malaria (through providers’
counseling and the use of bed nets or chemoprophylaxis)
or prompt diagnosis and treatment. Care during pregnan-
cy can provide an entry into the health system, and for ado-
lescents in particular, such care may be one of the first com-
prehensive health assessments they receive. The provision
of antenatal care also presents an opportunity to teach ado-
lescents how to recognize and respond to the signs of ob-
stetric complications.21

Delivery services, especially emergency obstetric care,
are also critical for pregnant women. Emergency care is im-
portant if adolescents experience obstructed labor, preg-
nancy-induced hypertension, eclampsia or severe untreat-
ed anemia. Obstructed or prolonged labor is one of the more
serious complications that can cause maternal morbidity
and death, and adolescents appear to be at higher risk than
are older women,22 because their pelvic bones and birth
canals are not completely developed. Obstetric care can also
prevent or treat complications that affect the neonate, such
as birth asphyxia.23

The postpartum period is a critical time for mother and
newborn. However, few data are available to assess whether
adolescents use postpartum care. Data are also scarce on
postpartum care use for the mother’s health, but those that
do exist suggest that coverage is low.24 Demographic and
Health Survey (DHS) data document postpartum care for
women who did not deliver in health facilities; for women
who did, the surveys assume that both mothers and infants
received some care.25 For the infant, immunizations are one
of the most cost-effective interventions to reduce vaccine-
preventable diseases.26

Delays in seeking care, in reaching adequate health fa-
cilities and in receiving appropriate care at facilities are well-
known barriers to care for all women,27 and these factors
may be especially pronounced for youth, who may have lit-
tle knowledge and experience in seeking care. In some
places—rural Bangladesh, for example—family members
often expect adolescents to give birth at home with tradi-
tional birth attendants, and young women have little or no
influence on the decision.28

Adolescents have increased risk for poor maternal and
infant outcomes, and it is widely assumed that they are less
likely than older women to use services. Yet the evidence
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DHS data sets. Next, three regions of interest were identi-
fied: Sub-Saharan Africa, Latin America and South Asia.
Finally, we chose the five countries in each region with the
best combination of large sample size and low median age
at first birth (Table 1), to achieve the largest possible sam-
ples of women who gave birth as adolescents, while remaining
consistent with our aim of having geographic variation. 

The surveys collect information from women on their
pregnancies and births, and on their use of maternal and
child health services in the three or five years preceding the
survey. We examined data on women aged 15–23 at the time
of the survey with a birth in the previous three or five years,
and their children born in the same periods. In Bangladesh,
India, Indonesia and Nepal, survey data were limited to chil-
dren born to ever-married women.

Dependent Variables

We used one indicator of antenatal care, one of delivery care
and four of infant vaccinations. For antenatal care, we cre-
ated a dichotomous variable that indicated whether women
had seen a skilled health care provider (defined as a doc-
tor, person with midwifery training or “country-specific
health professional”) at least once during pregnancy, be-
cause skilled providers should be able to identify women
at risk for obstetric complications and offer appropriate care
or referrals. This measure is equivalent to the World Health
Organization definition of antenatal care.34 Women who
reported receiving no antenatal care, as well as those re-
porting a visit only with a traditional birth attendant (trained
or untrained), a relative or another person, were consid-
ered to have received no care from skilled personnel.

As an indicator of delivery care use, we assessed whether
women had a skilled delivery attendant, defined as a per-

son with midwifery skills (e.g., doctor, midwife or nurse)
who had received the training necessary to manage normal
delivery and to diagnose, manage or refer complications.35

Although it is preferable to measure “skilled attendance”—
defined as care from a skilled attendant in an enabling en-
vironment that includes adequate supplies, equipment, sys-
tems of communication and referral services36—the survey
data do not provide this information. Our measure was pre-
ferred to “delivery in a health facility” for three reasons: be-
cause a skilled attendant presumably is linked with emer-
gency obstetric care,37 because skilled attendance at delivery
is widely used as an indicator in service evaluations38 and
because delivery with a skilled attendant appears to be an
important characteristic associated with low mortality at
the country level.39

Our four immunization indicators were based on the
World Health Organization’s recommended infant vacci-
nation schedule.40 The Bacillus Calmette-Guérin (BCG) vac-
cination, which protects against tuberculosis, is typically
administered at birth. Polio and diptheria, pertussis and
tetanus (DPT) vaccinations are administered in three doses,
at six weeks, 10 weeks and 14 weeks (we focused on the
third dose of each). Measles vaccination is given once, at
nine months. For this study, an infant was considered im-
munized against the particular illness if the information was
obtained from the child’s health card (i.e., the immuniza-
tion record filled out by health workers and kept by moth-
ers) or the mother’s report; these reports were used in DHS
surveys when health cards were not available. As expect-
ed, the majority of immunizations were based on reports.41

For antenatal care and delivery care with skilled providers,
the unit of analysis was the mother. Selecting the woman as
the unit of analysis, rather than the child, standardizes the
definition of antenatal care with a skilled attendant across
countries, because information about such care is limited to
last births in Ethiopia, Malawi, Peru, Cambodia and Nepal.
In addition, study countries are at different stages in the de-
mographic transition, and thus vary with respect to birthspac-
ing intervals and age-specific fertility rates. Moreover, because
women’s socioeconomic characteristics were measured only
at the time of the interview, they would be more temporally
correlated to the time of last birth than to previous births.

For the four immunization indicators, the unit of analy-
sis was the infant. Analyses were conducted for all infants
aged 12 months or older born to women within the three
or five years preceding the survey. Limiting the age of in-
fants avoids problems associated with censoring. Focus on
the infant is appropriate when the objective is to analyze
the level of coverage for a sample of live-born infants, as it
helps quantify the level of protection provided.42

A small proportion of women had twins (or triplets); we
excluded one of the twin (or two of the triplet) observations
at random for the antenatal care and delivery measures, as
data for the mother will be the same. However, twins and
triplets were treated as independent observations for the
immunization variables, because some factors could result
in siblings’ being treated differently.

Adolescents’ Use of Maternal and Child Health Services

TABLE 1. Year of Demographic and Health Survey used to

study women’s use of maternal and child health services,

number of years preceding survey for which information on

use of services was collected and median age at first birth

for women aged 15–49, by country

Country Survey year Years preceding Median age 
survey for at first birth
care data

Africa

Ethiopia 2000 3 20.1
Guinea 1999 5 18.6
Malawi 2000 5 19.2
Mali 1995–1996 3 18.6
Uganda 1995 3 18.7

Latin America

Bolivia 1998 5 21.0
Brazil 1996 5 22.2
Guatemala 1998–1999 5 20.2
Nicaragua 1997–1998 5 19.8
Peru 2000 5 22.2

Asia

Bangladesh 1996–1997 5 18.4
Cambodia 2000 5 21.5
India 1998–1999 3 19.6
Indonesia 1997 5 21.6
Nepal 2001 5 19.7

Source: reference 43.
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more likely than older women to be in their first pregnan-
cies. This variable was dichotomized between having had
one birth and having had two or more.

Education is associated with improved maternal and child
health,51 and teenage pregnancy is concentrated among ado-
lescents with relatively low levels of education.52 Educa-
tion is also associated with the likelihood that mothers are
able to produce a health card with infant immunization in-
formation;53 inclusion of this variable may help control re-
porting biases introduced by respondent recall. For Asia
and Latin America, education was divided into none, pri-
mary, and secondary or higher for the multivariable analy-
sis. For Africa, this variable was dichotomized into none
versus some education. Surveys in nine countries asked
whether respondents were still in school; this variable was
included in the multivariable analysis for Bolivia, Brazil,
Guatemala and Nicaragua. 

This study relies on place of residence as an indicator of
access to care, and it is associated with use of health ser-
vices.54 In the bivariable analysis, four categories were used:
capital or large city, small city, town and rural area. We di-
vided residence into three categories for multivariable analy-
sis: capital city, small city or town, and rural area. 

Cultural factors may limit or encourage care-seeking be-
havior.55 To control for these factors, we included the most
relevant available variable: ethnicity (Guinea, Malawi, Mali,
Brazil, Guatemala and India), religion (Ethiopia, Uganda,
Bangladesh, Cambodia, Indonesia and Nepal) or language
spoken at home (Bolivia and Peru). None of these variables
was available for Nicaragua. 

Sex of the infant was included in the multivariable
analyses of immunizations, because in some countries re-
sources may be allocated to favor male infant access to these
services.56

Poverty is strongly associated with antenatal care, deliv-
ery attendance and immunization coverage.57 To control
for socioeconomic status, we used the World Bank’s house-
hold asset index.58 We combined the lower two quintiles
and the middle two quintiles of households to yield a three-
level variable, in which the lowest 40% represented the
“poor” category, the middle 40% the “middle” category and
the upper 20% the “rich” category. At the time of this study,
asset indices were not available for Ethiopia, Malawi, Bo-
livia, Guatemala, Peru or Indonesia. In these cases, we com-
puted asset scores for each household using SAS version 8
and the formula used by the World Bank.59

Statistical Analysis 

Descriptive statistics were obtained for the social and de-
mographic characteristics of women aged 15–23 who had
had a child in the three or five years preceding the surveys.
Cross-tabulations were used to examine the bivariable re-
lationships by country between mother’s age at the time of
birth and the dependent variables. No significance testing
was conducted on these statistics. 

For the multivariable analyses, survey-based logistic re-
gression models were used to calculate odds ratios and 95%

Independent Variables

Several covariates were examined because they may medi-
ate the relationship between age and use of maternal and
child health care. We calculated the mother’s age at the time
of birth by subtracting her infant’s age from her age at the
time of the survey. We defined older women as the age-group
19–23, considering this to be the “optimal” childbearing
interval because the risk of pregnancy complications is lower
than for other age-groups, the age-specific fertility rate is
highest (in 11 of the 15 study countries)43 and fecundity is
at its peak.44 Thus, in this age-group the risk of physiolog-
ical consequences of childbearing is at its lowest level, and
childbearing in this age range is also more socially accept-
able, particularly in developing country settings.

Because of sample size limitations, most studies combine
adolescents into a single age-group, despite the known emo-
tional, physical and social differences between younger and
older adolescents. Before selecting an adolescent age-group,
we conducted bivariable analyses of age and the dependent
variables to assess these differences; these results led us to
choose women aged 18 or younger as the main focus for
the multivariable analyses. We split this age-group into
women 16 or younger and those 17–18 for three of the
countries.

Marital status was examined because unmarried adoles-
cents are less likely to use antenatal care than are married
adolescents, particularly in Latin America and Asia.45 In gen-
eral, women with premarital births are less likely than those
with marital births to have obtained antenatal care or to seek
later care.46 Furthermore, premarital births are most like-
ly to occur in the teenage years. Married women may be
more inclined to seek antenatal care for a number of rea-
sons, including being in a better economic position, hav-
ing more familial and community support, and having some-
one to take care of their children while visiting health
services.47 In some settings, however, particularly in Sub-
Saharan Africa, the transition from being single to being mar-
ried is not a distinctly defined event; couple formation is
conducted in stages, and childbearing is one step in the
process.48 The survey data did not allow us to assess the
more subtle stages of marriage. Nonetheless, the assump-
tion that married women get more support than unmarried
women has been questioned for adolescents, because in
some countries, younger age at marriage is associated with
a greater age difference between spouses, less choice about
one’s spouse and less decision-making power.49

In the multivariable analysis for Africa and Latin Amer-
ica, marital status was dichotomously measured as currently
married versus formerly married or never-married. Cur-
rently married included women living with a partner; for-
merly married included widowed, divorced and separated
women, as well as women who no longer lived with a part-
ner. For Asia, marital status was either currently married or
formerly married.

It is important to control for parity because it is highly
correlated with maternal age, and first pregnancies carry
risks independent of maternal age.50 Also, adolescents are
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confidence intervals, controlling for all of the independent
variables. Because of unequal probabilities in the selection
of households, women and births in the sampling designs
of the different surveys, these analyses were conducted using
the sampling weight for each birth. SUDAAN version 8.0
was used to account for the stratification, clustering and
unequal probabilities of selection of study participants.60

Results for the multivariable analyses of the control vari-
ables are available from the author.

RESULTS

Sample Characteristics 

Distributions of the study populations by maternal age are
presented in Table 2. Women’s social and demographic char-
acteristics varied across the 15 countries, but differences
were most noticeable at the regional level (Table 3).

The mean age of respondents was similar in all surveys—
between 19.8 and 20.8 (not shown). The vast majority of
mothers (73–99%) were currently married or living with a
partner, which is consistent with observations that the ma-
jority of childbearing occurs within marriage.61 In African
and Asian countries, relatively small proportions of women
were formerly married (1–10%). In Latin America—par-
ticularly in Bolivia, Brazil and Peru—the proportion of moth-
ers who were never-married (14–17%) was relatively high
compared with the proportion in Africa (2–9%).

Approximately one-half of mothers had had one birth, al-
though this proportion was greater in Brazil (63%), Peru
(68%), Cambodia (64%) and Indonesia (78%). Education
levels were lowest in Africa, moderate in Asia and relatively
high in Latin America. For countries where data were avail-
able, larger proportions of mothers in Latin America were
still in school at the time of the surveys (12% in Bolivia and
Brazil). In Africa and Asia, most women lived in rural areas
(71–91%). In Latin America, especially in Bolivia, Brazil and
Peru, greater proportions of mothers lived in a city (54–59%). 

Bivariable Analysis

Unweighted regional averages of the proportion of women
using maternal and child health care suggest a positive re-
lationship between increasing mother’s age at last birth and

Adolescents’ Use of Maternal and Child Health Services

TABLE 2. Sample sizes used in analyses of maternal and child health care, by mother’s

age at last birth, according to country

Country Women receiving care† Infants immunized (≥12 mos. old)

15–16 17 18 19–23 Total 15–16 17 18 19–23 Total

Africa

Ethiopia 184 203 244 1,735 2,366 281 283 324 2,282 3,170
Guinea 248 186 177 843 1,454 336 190 200 1,062 1,788
Malawi 240 325 444 2,544 3,553 367 418 560 3,127 4,472
Mali 258 197 239 1,183 1,877 200 139 189 876 1,404
Uganda 181 164 230 1,217 1,792 228 203 267 1,345 2,043

Latin America

Bolivia 103 123 160 1,110 1,496 173 149 224 1,474 2,020
Brazil 181 137 178 1,041 1,537 221 155 213 1,172 1,761
Guatemala 118 104 139 849 1,210 226 156 198 1,156 1,736
Nicaragua 383 283 304 1,657 2,627 506 346 390 1,988 3,230
Peru 337 319 446 2,706 3,808 382 368 476 3,021 4,247

Asia

Bangladesh 561 254 259 1,463 2,537 690 258 314 1,623 2,885
Cambodia 58 103 160 1,041 1,362 88 146 192 1,324 1,750
India 1,081 1,003 1,558 10,800 14,442 950 830 1,286 8,409 11,475
Indonesia 228 300 458 3,666 4,652 281 329 485 3,929 5,024
Nepal 126 149 217 1,514 2,006 185 222 284 1,918 2,609

†Skilled antenatal or delivery care.

TABLE 3. Percentage distribution of women who gave birth at ages 15–23, by selected characteristics, according to country

Characteristic Africa Latin America Asia 

Ethiopia Guinea Malawi Mali Uganda Bolivia Brazil Guate- Nica- Peru Bangla- Cambo- India Indo- Nepal
mala ragua desh dia nesia

Marital status

Currently married 90 91 84 90 84 78 73 84 75 74 98 93 99 96 99
Formerly married 9 3 10 2 9 8 12 10 23 9 2 7 1 4 <1
Never-married 2 6 6 9 7 14 15 6 2 17 u u u u u

Parity

1 53 53 54 47 46 57 63 48 54 68 53 64 49 78 55
≥2 47 47 46 53 54 43 37 51 46 32 47 36 51 22 45

Education

None 79 83 18 84 22 4 4 26 17 3 49 31 51 3 58
Primary 15 12 72 13 68 41 35 56 49 37 31 52 18 65 20
≥secondary 6 5 10 3 10 55 60 17 34 60 20 17 31 32 22

Still in school

Yes u 3 u 1 <1 12 12 4 9 u u u <1 1 u
No u 97 u 99 99 88 88 96 91 u u u 99 99 u

Place of residence

Capital/large city 2 15 5 13 7 42 32 8 22 44 5 3 4 5 1
Small city 2 4 7 10 3 17 22 20 16 10 <1 4 6 7 0
Town 7 10 3 6 3 6 23 12 18 0 4 8 9 12 8
Rural area 89 71 85 71 87 35 23 61 44 46 91 85 80 77 91

Total 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

Notes: Percentages may not total 100 because of rounding. u=unavailable.
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nificant. Notably, adolescents were significantly more likely
than older women to use skilled delivery care in Bolivia (1.6).

For Brazil, few differences between age-groups were found
in the bivariable analyses, yet multivariable analysis found
that younger mothers were less likely than older mothers
to use skilled delivery care (odds ratio, 0.6). To explain this
finding, we evaluated the adequacy of the covariate cell sizes
to confirm that controlling for confounding factors—in this
case, parity—allowed a stronger association between age
and delivery care to emerge.
•Infant immunization. Compared with the maternal care
results, multivariable findings for the immunization mea-
sures revealed many more significant differences between
infants born to adolescents and infants born to older women
(Table 8, page 13). Infants born to adolescents in Nicaragua
and India were less likely to receive BCG vaccinations than
were infants born to women aged 19–23 (odds ratios,
0.6–0.9). After disaggregating the 18 or younger age-group,
we found that infants born to mothers who were 16 or
younger had reduced odds of receiving BCG vaccinations
in Peru, India and Indonesia (0.4–0.8). For Nicaragua and
Peru, few differences by mother’s age were noted during the
bivariable analyses, but covariate cell sizes allowed statis-
tically significant differences to emerge during multivari-
able analysis. In particular, controlling for parity revealed

the care measures in Asia and, to a lesser extent, in Latin
America (Table 4). For Africa, however, the unweighted av-
erages suggest a decrease in the use of maternal and child
health care by older mothers, particularly for skilled deliv-
ery care and BCG immunization. The proportion of young
mothers reporting delivery care varied widely among the
regions, being lowest in Asia (23–33%) and Africa (36–42%),
and highest in Latin America (65–68%).

Bivariable analysis also suggests country-level differences
between women aged 18 or younger and women aged
19–23 in their use of maternal health care (Table 5) and child
health care (Table 6, page 12). In 16 cases, the proportion
of older women using these services was 10 percentage
points or greater than that of adolescents in at least one of
the three younger subgroups. Of these cases, eight were in
Asia (India and Indonesia), five in Latin America (Guatemala
and Peru) and three in Africa (Uganda). Most differences
of this magnitude involved infant immunizations.

In 12 countries, the bivariable results did not reveal many
large differences between younger and older adolescents.
For these countries, the multivariable analyses compared
all mothers aged 18 or younger with those aged 19–23. In
three countries—Peru, India and Indonesia—the differences
between the youngest adolescents and each of the older ado-
lescent subgroups were large enough (up to 20 percentage
points) and consistent enough across measures to allow for
multivariable analysis not only of adolescents aged 18 or
younger as a group, but of 15–16-year-olds and 17–18-year-
olds as subgroups.

Multivariable Analysis

•Skilled maternal health care. In four countries, adolescents’
and older women’s use of skilled antenatal care differed sig-
nificantly (Table 7, page 13). In one Latin American coun-
try (Nicaragua) and three Asian countries (Bangladesh, India
and Indonesia), adolescents aged 18 or younger were sig-
nificantly less likely than women aged 19–23 to use ante-
natal care (odds ratios, 0.6–0.9). When the adolescents were
disaggregated into two subgroups, only those 16 or younger
in India and 17–18-year-olds in Indonesia had significant-
ly reduced odds of using antenatal care (0.8 and 0.5, re-
spectively).

In four countries (one in Latin America and three in Asia),
adolescents 18 or younger were significantly less likely than
older mothers to use skilled delivery care (odds ratios,
0.5–0.8). Differences in care between each adolescent sub-
group and older mothers in India and Indonesia were sig-

TABLE 4.  Percentage of women who used skilled maternal and child health care, by age at last birth, according to region

Region Antenatal care Delivery care BCG DPT Measles Polio

15– 17 18 19– 15– 17 18 19– 15– 17 18 19– 15– 17 18 19– 15– 17 18 19– 15– 17 18 19–
16 23 16 23 16 23 16 23 16 23 16 23

Africa 69 70 67 67 42 41 39 36 79 77 78 75 52 50 51 52 59 59 60 60 53 51 55 53
Latin

America 72 71 75 74 67 66 65 68 91 92 94 94 70 75 75 78 83 85 84 86 67 69 70 73
Asia 56 59 60 59 23 26 33 33 76 80 80 81 60 61 62 67 63 66 67 70 69 71 70 72

Notes: Percentages are unweighted. Immunizations for DPT and polio are for the third shot in each series.

TABLE 5.  Percentage of women who used skilled maternal

health care, by age at last birth, according to country

Country Antenatal care Delivery care

15– 17 18 19– 15– 17 18 19–
16 23 16 23

Africa

Ethiopia 28 33 29 25 11 13 7 7
Guinea 79 81 76 76 42 45 43 36
Malawi 93 94 94 93 61 62 56 58
Mali 54 50 47 50 52 41 43 41
Uganda 91 94 91 93 46 42 44 40

Latin America

Bolivia 75 73 81 76 73 75 76 68
Brazil 88 89 89 88 92 91 86 93
Guatemala 73 67 69 74 52 45 36 52
Nicaragua 84 84 85 87 77 70 71 73
Peru 40 42 49 47 42 48 54 53

Asia

Bangladesh 26 33 32 32 8 9 9 10
Cambodia 37 42 49 41 30 30 43 39
India 63 69 68 72 37 39 45 47
Indonesia 93 90 90 93 29 29 47 51
Nepal 59 63 59 58 13 24 21 18

Note: Percentages are weighted.
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significant associations between age and BCG vaccination.
The largest numbers of statistically significant differences

by age were detected for the third DPT and the measles vac-
cinations. In six countries—one in Africa (Uganda), two in
Latin America (Nicaragua and Peru) and three in Asia
(Bangladesh, India and Indonesia)—infants born to ado-
lescents 18 or younger were significantly less likely to re-
ceive the third DPT shot than were infants born to older
women (odds ratios, 0.6–0.8). There was a reduced likeli-
hood of DPT vaccination for both of the younger age-groups
in India and Indonesia, but only for those 16 or younger in
Peru. For measles vaccinations, infants born to mothers 18
or younger had lower odds of receiving the vaccination than
did those with older mothers in the same six countries
(0.5–0.7). In Peru and Indonesia, differences were limited
to the youngest adolescents.

Infants born to mothers 18 or younger in Uganda,
Nicaragua and India were significantly less likely than were
infants born to older mothers to receive their third polio
vaccination (odds ratios, 0.6–0.8). After disaggregating the
younger age-group, significant differences in Peru and India
were limited to adolescents aged 16 or younger. 

Being able to analyze the two youngest subgroups for three
of the countries allowed us to identify significant differences
in care between younger and older mothers that would oth-
erwise have been masked. This is probably because the mag-
nitude of difference between very young adolescents and
older women in these countries is more powerful than the
gain in statistical power from the increased cell size of the
combined group of women aged 18 or younger.

DISCUSSION

Maternal age appeared to have the greatest influence on the
use of maternal and child health care in Bangladesh, India
and Indonesia. In particular, adolescents aged 16 or younger
in India and Indonesia were less likely to use any health care

than were older women. Fewer differences by age were noted
in the Latin American countries, although Nicaraguan moth-
ers aged 18 or younger and Peruvian mothers 16 or younger
were less likely to use services than were older mothers. In
general for the Latin American results, controlling for par-
ity in the logistic regressions played an important role in
allowing us to distinguish among the age-groups. In the
African countries, there were no significant age differences
in the use of skilled antenatal or delivery care; however, in-
fants born to adolescents in Uganda were less likely to re-
ceive vaccinations than were infants born to older women.

In seeking to explain the differences in use of services by
maternal age in the Asian countries, we hypothesized that
women’s status and decision-making power may play a role,
because marriage patterns, inheritance customs and age dif-
ferentials between spouses lead to women’s being more dis-
advantaged within marriage in this region than in others.62

The indicator of socioeconomic status used in this study rep-
resents the household’s assets and not the woman’s ability
to leverage those assets. Thus, our analysis did not control
for power differentials in the household or women’s status.

Women’s decision-making power has been significantly
and positively correlated with infant immunizations in Sub-
Saharan Africa, Latin America and South Asia.63 Of these
three regions, South Asia shows the strongest evidence of
lack of decision-making power and the effects of gender in-
equality. If women’s status and power are disproportion-
ately lower among adolescents than among older women,64

then this may partly explain the lesser use of health services
by this age-group in these countries. This hypothesis needs
to be thoroughly explored at the country level.

Adolescents and older women differed in their use of DPT,
measles and polio vaccinations, but less so for BCG. The BCG
vaccination is administered around the time of delivery, and
given that we did not find many differences in the likelihood
of adolescents’ use of skilled delivery care, this finding is not

Adolescents’ Use of Maternal and Child Health Services

TABLE 6. Percentage of infants receiving selected immunizations, by mother’s age  at last birth, according to country

Country BCG DPT Measles Polio

15–16 17 18 19–23 15–16 17 18 19–23 15–16 17 18 19–23 15–16 17 18 19–23

Africa

Ethiopia 58 55 54 47 24 31 24 22 30 36 29 29 51 47 48 47
Guinea 72 76 77 72 42 41 45 40 56 53 52 52 38 38 42 35
Malawi 94 95 95 95 84 84 81 88 88 90 94 91 73 80 83 80
Mali 83 79 78 79 43 39 40 42 62 55 58 58 45 40 41 42
Uganda 87 79 86 84 66 53 66 68 61 59 67 69 57 49 61 63

Latin America

Bolivia 86 92 93 91 53 59 54 58 68 76 69 72 45 43 43 46
Brazil 94 91 96 95 76 80 86 85 90 92 91 91 80 79 86 85
Guatemala 89 88 88 91 71 73 68 78 90 84 82 85 68 68 61 73
Nicaragua 93 95 95 95 78 82 84 87 88 88 92 94 81 84 89 89
Peru 91 95 96 96 71 80 83 82 79 84 87 86 63 73 72 71

Asia

Bangladesh 90 90 86 89 75 75 70 77 76 77 73 79 66 63 64 66
Cambodia 67 64 61 69 51 50 45 50 55 60 56 59 53 56 46 52
India 67 70 73 76 49 51 56 61 44 48 53 58 56 60 64 66
Indonesia 67 84 87 85 47 55 59 66 59 68 72 76 72 76 76 77
Nepal 88 93 91 88 80 76 81 80 81 76 80 78 98 99 98 97

Notes: Percentages are weighted. Immunizations for DPT and polio are for the third shot in each series.
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Certain general health interventions may improve out-
comes when adolescents become pregnant. Services that
seek to address adolescents’ special needs may increase their
use of maternal and child health services, although careful
consideration of cost-effectiveness is needed before wide-
spread implementation. Some reproductive health programs
have begun to address the social and cultural biases against
youth in clinical settings, including examination of provider
attitudes, health care policies and logistical issues. Howev-
er, the few studies that have focused on maternal and in-
fant health have been limited by the lack of random as-
signment or baseline measures in their study designs.68

In addition to making health services more responsive
to adolescents’ unique needs, interventions should target
adolescents in their communities. Young women are less
likely than older women to know about pregnancy and re-
productive health issues in general, and they have less ex-
perience in using health services. Community education
about the signs and symptoms of pregnancy complications
and about the benefits of seeking care is needed to increase
their use of antenatal and delivery care.69

There is very little systematic evidence of programs that
increase adolescents’ use of maternal and child health care
services. This information is particularly needed for Asian
countries, where the relatively high number of pregnant ado-
lescents underscores the public health importance of the
problem. Efforts to increase women’s status and decision-
making power are needed, but so are interventions that tar-

surprising. However, DPT and polio require three immu-
nizations, and the measles vaccination is given when the in-
fant is nine months old. Another study found the greatest
difference between adolescent and older mothers with the
DPT vaccination, and this was attributed to behavioral dif-
ferences, particularly in parental attention and effort.65

Although the DHS series offers a wealth of information,
some limitations associated with these surveys may have
affected our results. Respondent reports on immunizations
for the three or five years preceding the survey refer to live
births only; no information is collected on infants who died.
If infant deaths, or even maternal deaths, are dispropor-
tionately more common among adolescents, and there is
evidence that they are,66 this would result in more conser-
vative findings for adolescents. 

Interventions that have the most potential to improve
outcomes for adolescents will target them before they be-
come pregnant. Increasing adolescents’ use of contracep-
tive methods is an important strategy, because in develop-
ing countries adolescents have twice the unmet need for
family planning as do older women.67 When adolescents
are already using contraceptives, access to emergency con-
traception could greatly reduce the likelihood of unintended
pregnancy in case of method failure.

TABLE 7. Odds ratios (and 95% confidence intervals) from

multiple logistic regression analysis assessing associations

between maternal age of 18 or younger at last birth and

use of skilled maternal health care, by country

Country Antenatal care Delivery care

Africa

Ethiopia 1.23 (0.87–1.74) 1.43 (0.86–2.37)
Guinea 0.86 (0.63–1.17) 0.99 (0.74–1.32)
Malawi 0.84 (0.57–1.32) 0.90 (0.73–1.10)
Mali 0.81 (0.61–1.07) 1.90 (0.78–1.53)
Uganda 1.04 (0.66–1.63) 1.06 (0.79–1.42)

Latin America

Bolivia 0.85 (0.57–1.26) 1.56 (1.05–2.32)*
Brazil 0.87 (0.55–1.28) 0.64 (0.42–0.98)*
Guatemala 0.64 (0.39–1.06) 0.77 (0.49–1.21)
Nicaragua 0.71 (0.53–0.94)* 0.95 (0.76–1.19)
Peru

≤18 0.94 (0.77–1.15) 0.89 (0.71–1.12)
17–18 0.98 (0.78–1.22) 0.94 (0.74–1.20)
15–16 0.84 (0.61–1.17) 0.77 (0.52–1.13)

Asia

Bangladesh 0.72 (0.57–0.90)** 0.54 (0.38–0.77)**
Cambodia 0.86 (0.60–1.23) 0.71 (0.49–1.04)
India

≤18 0.87 (0.78–0.98)* 0.78 (0.70–0.87)**
17–18 0.93 (0.82–1.04) 0.82 (0.73–0.93)**
15–16 0.76 (0.64–0.92)** 0.69 (0.58–0.83)**

Indonesia
≤18 0.55 (0.37–0.80)** 0.57 (0.44–0.75)**
17–18 0.51 (0.33–0.78)** 0.62 (0.45–0.84)**
15–16 0.71 (0.33–1.49) 0.46 (0.30–0.70)**

Nepal 0.89 (0.70–1.14) 0.75 (0.53–1.08)

*p<.05. **p<.01. Notes: Reference group was mothers aged 19–23; odds ratios
are for all mothers aged 18 or younger unless otherwise specified. Analysis con-
trolled for all variables listed in Table 3, plus socioeconomic status and either
ethnicity, religion or language. For Nepal, marital status was excluded, owing
to lack of variation; place of residence was dichotomized to rural area versus all
others. For the Guinea antenatal care regression, marital status was excluded,
owing to lack of variation.

TABLE 8. Odds ratios (and 95% confidence intervals) from multiple logistic regression

analysis assessing associations between maternal age of 18 or younger at last birth

and infant immunization, by country

Country BCG DPT Measles Polio

Africa

Ethiopia 1.25 (0.94–1.65) 1.05 (0.80–1.39) 0.98 (0.73–1.31) 1.00 (0.78–1.29)
Guinea 1.05 (0.78–1.40) 0.91 (0.72–1.16) 0.83 (0.65–1.06) 1.11 (0.86–1.43)
Malawi 0.66 (0.42–1.04) 0.76 (0.57–1.00) 0.78 (0.55–1.12) 0.85 (0.70–1.05)
Mali 0.98 (0.63–1.52) 0.83 (0.63–1.10) 0.95 (0.70–1.30) 0.85 (0.64–1.13)
Uganda 0.80 (0.56–1.13) 0.65 (0.48–0.86)** 0.65 (0.48–0.87)** 0.71 (0.54–0.93)**

Latin America

Bolivia 0.85 (0.54–1.34) 0.80 (0.61–1.05) 0.95 (0.71–1.28) 0.85 (0.65–1.11)
Brazil 0.86 (0.51–1.48) 0.71 (0.50–1.00) 0.86 (0.57–1.31) 0.73 (0.52–1.04)
Guatemala 0.72 (0.42–1.25) 0.72 (0.49–1.05) 1.14 (0.76–1.72) 0.72 (0.49–1.05)
Nicaragua 0.60 (0.39–0.94)* 0.59 (0.46–0.77)** 0.47 (0.32–0.68)** 0.57 (0.42–0.76)**
Peru

≤18 0.62 (0.39–1.00) 0.75 (0.59–0.95)* 0.74 (0.57–0.96)* 0.88 (0.71–1.08)
17–18 0.75 (0.45–1.26) 0.87 (0.66–1.15) 0.82 (0.62–1.12) 0.99 (0.78–1.26)
15–16 0.39 (0.21–0.75)** 0.49 (0.35–0.70)** 0.54 (0.36–0.80)** 0.62 (0.45–0.85)**

Asia

Bangladesh 0.82 (0.57–1.17) 0.76 (0.61–0.96)* 0.74 (0.59–0.95)** 0.86 (0.70–1.06)
Cambodia 0.75 (0.55–1.04) 0.90 (0.64–1.26) 0.90 (0.67–1.23) 0.91 (0.66–1.24)
India

≤18 0.87 (0.77–0.99)* 0.78 (0.69–0.88)** 0.74 (0.65–0.83)** 0.83 (0.74–0.92)**
17–18 0.91 (0.79–1.05) 0.80 (0.70–0.92)** 0.79 (0.70–0.91)** 0.89 (0.78–1.00)
15–16 0.79 (0.65–0.96)** 0.73 (0.61–0.88)** 0.61 (0.51–0.74)** 0.70 (0.59–0.84)**

Indonesia 
≤18 0.86 (0.64–1.16) 0.67 (0.52–0.86)** 0.69 (0.51–0.94)* 1.03 (0.76–1.38)
17–18 1.18 (0.80–1.76) 0.71 (0.53–0.95)* 0.77 (0.55–1.06) 1.03 (0.72–1.46)
15–16 0.48 (0.31–0.75)** 0.57 (0.38–0.85)** 0.55 (0.35–0.85)** 1.02 (0.65–1.61)

Nepal 1.17 (0.81–1.69) 0.82 (0.60–1.10) 0.92 (0.70–1.21) 1.52 (0.81–2.86)

*p<.05. **p<.01. Notes: Reference group was mothers aged 19–23; odds ratios are for all mothers aged 18 or
younger unless otherwise specified. Analysis controlled for all variables listed in Table 3, plus socioeconomic
status, sex of the infant and either ethnicity, religion or language. For Nepal, marital status was excluded, owing
to lack of variation; place of residence was dichotomized to rural area versus all others.



14 International Family Planning Perspectives

get family members, such as men and mothers-in-law,70

which could help to increase adolescents’ access in the short-
er term. Furthermore, framing the importance of adoles-
cents’ access to health services in terms of the benefit to their
infants may garner additional support. In Latin America,
very young adolescents having first pregnancies are a key
target group for reproductive health programs. 

In Africa, the overall low use of maternal and child health
care services and the few differences between adolescents
and older women suggest that improvements in the broad-
er organization of health services are needed. Although long-
term policy interventions, such as compulsory education
or increasing the legal age at marriage, may improve
adolescents’ pregnancy outcomes, we also need to look for
solutions that will simply encourage women to seek and
get maternal and child health care services.
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RESUMEN

Contexto: Debido a los elevados niveles de maternidad tem-
prana en los países en desarrollo, el embarazo y el parto son las
principales causas de muerte entre las mujeres de 15–19 años.
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cas. Además, la inmunización de los niños evita muchas
enfermedades infantiles.
Métodos: Mediante análisis de regresión logística de los datos
de las Encuestas Demográficas y de Salud correspondientes a
15 países en desarrollo, se examinó el uso entre las adolescen-
tes de los servicios de atención prenatal, de la atención duran-
te el parto y de las inmunizaciones infantiles, en comparación
con el uso que hacen de dichos servicios las mujeres con más años
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canos estudiados menos Uganda, no se registraron diferencias
en el uso de los servicios de atención de la salud de acuerdo con
la edad de la madre.
Conclusión: En el Asia, es necesario realizar trabajos de in-
vestigación a nivel de país individual para conocer mejor las ra-
zones por las cuales hay diferencias con respecto al uso de ser-
vicios materno-infantiles según la edad de la madre. En general,
mayores pruebas sistemáticas asistirían a identificar las inter-
venciones a largo plazo que serían las más eficaces para incre-
mentar el uso de los servicios de la salud materno-infantil por
parte de las adolescentes. 

RÉSUMÉ

Contexte: En raison de hauts niveaux de procréation précoce
dans le monde en développement, la grossesse et l’accouchement
sont les causes principales de décès des femmes de 15 à 19 ans.
Le recours à des soins prénataux et obstétricaux qualifiés améliore
les issues maternelles par la prévention, la gestion et le traite-
ment des complications obstétricales, tandis que la vaccination
prévient de nombreuses maladies infantiles.
Méthodes: L’analyse de régression logistique des données de
l’Enquête démographique et de santé de 15 pays en développe-
ment examine le recours des adolescentes aux services de soins
prénataux, de soins obstétricaux et de vaccination infantile, par
rapport aux femmes plus âgées.
Résultats: Le recours aux soins de santé maternelle et infanti-
le ne varie généralement pas en fonction de l’âge de la mère. Les
femmes de 18 ans ou moins sont moins susceptibles que celles
de 19 à 23 ans de recourir aux soins prénataux ou obstétricaux
(ou les deux) dans cinq des 15 pays à l’étude (rapports de pro-
babilités 0,5–0,9). Dans six pays, les mères plus jeunes sont aussi
moins susceptibles que leurs aînées de faire vacciner leurs enfants,

en particulier contre la diphtérie, coqueluche et tétanos et la rou-
geole (0,5–0,8). L’association observée entre l’âge et le recours
aux soins de santé est largement limitée au Bangladesh, à l’Inde,
à l’Indonésie, au Nicaragua, au Pérou et a l’Ouganda. En Amé-
rique latine, les différences entre les adolescentes et leurs aînées
émergent sous contrôle de la parité. À l’exception de l’Ouganda,
aucune différence n’est observée dans le recours aux soins de santé
suivant l’âge de la mère dans les pays d’Afrique.
Conclusion: Pour mieux comprendre les raisons des différences
de recours aux services en fonction de l’âge, des recherches
spécifiques à chaque pays sont nécessaires en Asie. Une recherche
systématique approfondie serait généralement utile à l’identifi-
cation des interventions à long terme les plus aptes à accroître
le recours des adolescentes aux services de santé maternelle et
infantile.
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