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Birth Spacing

Three to Five Saves Lives

Couples who space their births 3 to 5
years apart increase their children’s
chances of survival, and mothers are
more likely to survive, too, according to
new research. Many women want to
space births longer than they currently
do. Programs can do more to help them
achieve the birth intervals they want.

Over the years research has consistently demonstrated that,
when mothers space births at least 2 years apart, their chil-
dren are more likely to survive and to be healthy. Many pro-
grams have recommended 2-year intervals, and the message
is widely known: In surveys most women say that a birth
interval of 2 years is best.

Now new studies show that longer intervals are even better
for infant survival and health and for maternal survival and
health as well. Children born 3 to 5 years after a previous
birth are about 2.5 times more likely to survive than children
born before 2 years.

New Evidence

A 2002 study by researchers at the Demographic and Health
Surveys (DHS) program finds that children born 3 years or
more after a previous birth are healthier at birth and more
likely to survive at all stages of infancy and childhood
through age five. The study uses DHS data from 18 countries
in four regions and assesses outcomes of more than 430,000
pregnancies.
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Among the findings: Compared with children born less than 2
years after a previous birth, children born 3 to 4 years after a
previous birth are:

« 1.5 times more likely to survive the first week of life;

« 2.2 times more likely to survive the first 28 days of life;
« 2.3 times more likely to survive the first year of life; and
« 2.4 times more likely to survive to age five.

Mothers Benefit, Too

A 2000 study by the Latin American Center for Perinatology
and Human Development reinforces the DHS findings about
children, using data for over 450,000 women. It also provides
some of the best evidence yet that spacing births further apart
improves mothers’ health. Among the findings: Compared with
women who give birth at 9- to 14-month intervals, women
who have their babies at 27- to 32-month birth intervals are:

« 1.3 times more likely to avoid anemia;
« 1.7 times more likely to avoid third-trimester bleeding; and
» 2.5 times more likely to survive childbirth.

While the biological and behavioral mechanisms that make
shorter birth intervals riskier for infants and mothers are little
understood, researchers suggest such factors as maternal
depletion syndrome, premature delivery, milk diminution, and
sibling rivalry. For instance, studies suggest that shorter birth
intervals may not allow mothers enough time to restore nutri-
tional reserves that provide for adequate fetal nutrition and
growth. Fetal growth retardation and premature delivery can
result in low birth weight and greater risk of death.

What Programs Can Do

Almost everywhere, women’s birth intervals are shorter than
they would prefer. If women could achieve their preferred
intervals, child mortality would fall. For example, in Kenya
under-five mortality would drop by 17%. In most countries
substantial unmet need for spacing births remains. In fact, half
of the total potential demand for contraception is for spacing.
Addressing the unmet need for spacing would help millions of
women to achieve their family planning goals.

Communication campaigns in several countries have already
begun using a 3-year spacing message. Messages can emphasize
that waiting 3 years between births clearly improves child sur-
vival, while waiting even longer is even better. Some have sug-
gested a message that a woman should use contraception until
her youngest child is two to four years of age. Emphasizing such
social benefits as increased savings and time for the couple may
be even more appealing than emphasizing the health benefits.
Services can focus more on women who want to postpone
their next pregnancy. They can ensure that women who want
to space have continuity of care, a full range of methods, and
a steady source of supply. Family planning and maternal and
child health care providers can work together to help women
achieve their preferred birth intervals.
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E loring th
“New Evidence
New research shows that waiting 3 years between births
is even better for children than 2-year intervals. Children
born 3 to 5 years after a previous birth are about 1.5 times
more likely to survive to age five than children born at 2-
to 3-year intervals and about 2.5 times more likely to sur-
vive than children born at intervals shorter than 2 years.

Women who space births 3 to 5 years apart not only have
healthier babies but also are healthier themselves.

It has long been known that avoiding closely spaced
births is advantageous to child health. Two-year spacing
was widely identified and promoted as “the healthy
interval.” Many studies found that infants spaced at least
2 years apart are more likely to survive than infants
spaced less than 2 years (53, 69, 70, 99, 100, 111, 112,
130, 175, 200). In addition, infants spaced at least 2
years apart are less likely to be premature (56, 94, 110,
213), less likely to suffer from low birth weight (61, 97,
109, 110), and less likely to be malnourished (110, 114).
The survival chances of the next-to-youngest child
improve, too, when births are at least 2 years apart (74,
90; 182, 115, 153).
Ed

Findings from the DHS Study

New findings in 2002 from researchers at the Demo-
graphic and Health Surveys (DHS) program show that
children born 3 to 5 years after a previous birth are
healthier at birth and more likely to survive at all stages
of infancy and childhood through age five than children
born before 3 years (see Figure 1). Analyzing over 430,000
pregnancies in 18 countries, the study compared chil-
dren born at 3- to 4-year intervals with those born be-
fore 2 vyears, between 2
and 3 years, between 4 and
5 years, and 5 years or later
(159, 161).

Many factors besides birth
spacing affect infant sur-
vival and health, among
them the mother’s educa-
tion and whether and how
often she sought prenatal
care. In the past, studies of
birth intervals have been
able to account statistically
for some of these con-
founding factors but not all.
The new DHS study statis-
tically controlled—or ac-
counted—for differences in
demographic and socio-
economic variables, pre-
natal care differences, sex
and survival of the previous
child, and other factors that
affect infant survival and
health (159, 161).
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Separately, the study also examined the confounding ef-
fects of breastfeeding on infant mortality and birth spacing.
Whether and how long a mother breastfeeds influence
her child’s survival chances. Statistically controlling for the
effects of breastfeeding allows researchers to be more
certain that birth intervals themselves are associated with
infant and child survival rather than breastfeeding. The
analysis shows that children who stop breastfeeding are at
greater risk of dying. Still, when breastfeeding is con-
trolled for statistically, little to no change is observed in
the link between birth intervals and child survival.
Children born less than 3 years after a previous birth are
still at higher risk of dying than children born at 3- to 4-year
or 4- to 5-year intervals, after accounting for breastfeeding.

The DHS study found that, when a mother spaces her
child’s birth 3 to 5 years after the previous birth, rather
than less than 3 years, her infant is more likely to survive
in each stage of development—the perinatal period (from
28 weeks gestation through the first week of life), the
early neonatal period (the first week of life), the neonatal
period (the first 28 days of life), from birth through 12
months, and through age five (159, 161) (see Table 1).

Children born 3 to 5 years after a previous birth not only
are more likely to survive but also are less likely to be
malnourished during infancy and childhood through age
five, the study found. Infants born 3 years or more after a
previous birth suffer less from stunting (short height for
age) and underweight (low weight for age) than infants
born after intervals shorter than 3 years (161).

Worldwide, infant and under-five mortality is a serious
problem (see Table 2). The DHS study estimates that in
every country thousands more children could survive
each year if all women spaced their births at least 3 years
apart. In Nigeria, for instance, infant mortality could fall
from 75 deaths per 1,000 births to 54 deaths—a 28%
decline—if all women spaced their births at least 3 years
apart. Under-five mortality could fall from 140 deaths per
1,000 births to 108 deaths—a 23% decline (162).

A mother rests with her newborn infant in a Nigerian clinic. New evidence shows that longer
birth intervals are better for health. If all women in Nigeria spaced their births at least 3 years
apart, infant mortality could fall from 75 deaths per 1,000 births to 54 deaths per 1,000 births.
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Hugh Rigby for JHU/CCP

As with this family in Kenya, birth spacing can improve chances for survival and good
health for the children and their mother, and result in more resources for the family.

Figure 1. Three- to Five-Year Birth Intervals Are Healthier

Risk of Dying During the Neonatal Period, Infancy, and Childhood
Through Age Five by Length of the Preceding Birth Interval
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Source: Data from Rutstein, 2002 (159) Population Reports

Similarly, in Pakistan infant
mortality could fall from
90 deaths per 1,000 births
to 55 deaths—a 39% de-
cline—if all women spaced‘
their births at least 3 years
apart. The under-five mor-
tality rate could fall from
117 deaths per 1,000 births
to 63 deaths—a 46% de-
cline (160).
=

Findings from the
CLAP Study

New findings from a 2000
study in Latin America pro-
vide evidence that birth
intervals of 3 to 5 years are
healthier for mothers, too
(38). The study by the Latin
American Center for Peri-
natology and Human De-
velopment (Centro Latino-
americano de Perinatologia
y Desarrollo Humano)
(CLAP) is the largest study
to assess how birth spacing
affects mothers’ health,
using data for more than
450,000 women. The study
employs a variety of de-
tailed maternal health indi-‘
cators and accounts statisti-
cally for a large number of
confounding factors. In pre-
vious research the health
benefits for mothers of
longer birth intervals have
been less clear than the
benefits for their children.
Some studies found that
intervals of less than 2
years risk mothers’ health
(44, 101, 167, 173). Other
studies did not (55, 154).

The CLAP study pooled
and analyzed data collect-
ed from hospital records
between 1985 and 1997 in
19 countries of Latin Amer-
ica and the Caribbean. The
data cover a variety of indi-
cators, including mothers’
sociodemographic charac-
teristics, their reproductive
history, the health care they
received during pregnancy
and delivery, and their
health and survival after
delivery. The study is hos-
pital-based and represents
less than 2% of all births in
Latin America and the Car-
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ibbean. Although
data came from a
variety of hospitals
and were collected
by numerous health
care providers, data
collection was stan-
dardized by a data
clerk in each hospi-
tal who entered the
data into a database
and checked data
problems immedi-
ately with the at-
tendant physicians
or nurses (38).

Another study by
CLAP reinforces the
findings of the DHS
study about birth
spacing and new-
born health (36, 39).
Using data on over
1 million pregnan-
cies between 1985
and 2000 from the
same hospital rec-
ords, the study
looked at how preg-
nancy intervals can
affect health from
28 weeks gestation
through the first
week of life. The
study accounted sta-
tistically for wom-

Table 1. Infant and Child Survival and Health:
Findings from the Demographic and Health
Surveys Study, 1992-1997

Risk of Death and Health Problems Relative to Risk for Children
Born 3 to 4 Years After the Previous Birth, by Birth Intervals*

Birth Intervals (in Months)

*Perinatal mortaiity, stillbirths, and early neonatal mor-
tality were analyzed by year rather than month. The
analysis did not separate 4- to 5-year intervals from
intervals of 5 years and more. Intervals of 4 to 5 years do
not appear healthier than intervals of less than 3 years
because a higher mortality for children born after 5 years
inflates the risk.

Note: Confounding factors taken into account include
the length of the preceding birth interval, sex of child,
birth order, mother’s age at birth, survival of the preced-
ing child at time of current child’s birth, type of provider
of prenatal care, timing of prenatal care, number of pre-
natal tetanus vaccinations, urban/rural residence, moth-
er’s education, index of household wealth, type of person
attending the delivery, whether the child was wanted,
and whether birth resulted from contraceptive failure.

<24 24-35 3647 48+
Period of Child’s Life
Perinatal’ 137% 105% Comparison 140%
Stillbirth? 131% 108% Group (100%) 179%
Early neonatal’ 152% 113% 119%
<17 18-23 24-29 30-35 36-41 42-47 48-53 54-59 60+

Neonatal* 317% 164% 126% 123% 117% 95% 93% 105%
Under age one’ 316% 186% 143% 126% 108% 88% 103% 116%
Under age five® 281% 185% 151% 120% Com- 105% 75% 80% 82%

parison
Indicators of Child Health Group
Stunting 140% 122% 128% 120% (100%) 93% 97% 82% 79%
Underweight 146% 120% 129% 111% 112% 95% 92% 78%

'From 28 weeks gestation through the first week of
life. Data pooled from 18 countries.

’Data pooled from 18 countries.

3The first week of life. Data pooled from 18 countries.
“The first 28 days of life. Difference in risk of death and
health problems is statistically significant in 14 of 17
countries studied, p < .001 in all countries except
Tanzania (p < .01) and the Philippines (p < .05). A p
value measures chance. A p value < .001 shows that
there is less than a 0.1%, or 1/1000 likelihood that the
difference in risk is due to chance alone.

sDifference in risk of death and health problems is
statistically significant in all 17 countries studied
(p <.001).

Source: Rutstein, 2002 (159, 161)

Population Reports

en’s demographic
and socioeconomic
characteristics as well as the health and survival
of their previous children.

The CLAP study reports data for interpregnancy
intervals—the time between delivering a baby
and becoming pregnant again—rather than for
birth intervals, as in the DHS study. Since the
CLAP study focuses on pregnancies rather than
births, it accounts for pregnancies that end in
miscarriage or induced abortion. Adding 9
months to an interpregnancy interval makes the
data comparable to data on birth intervals.
Population Reports has converted these interpreg-
nancy intervals to birth intervals to be consistent
throughout this report. The CLAP study also
reported data in months, rather than years, a con-
vention that is retained in this report. Both the
study of mothers and the study of infants com-
pared birth intervals of 27 to 32 months with
shorter and longer intervals (36, 38).

Maternal survival and health. Women who have
their babies 27 to 32 months after a previous birth
are more likely to survive pregnancy and child-
birth than women who give birth after either very
short intervals (9 to 14 months) or very long inter-
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Table 2. Infant and Under-Five
Mortality, 1999-2001
Deaths per 1,000 Live Births
Region and Ages Region and Ages
Country  Infants 0-5 Country Infants  0-5
SUB-SAHARAN AFRICA EASTERN EUROPE
Burkina Faso 105 219 & CENTRAL ASIA
Ethiopia 97 166 Armenia 36 39
Gabon 57" 89 Georgia 43 46
Guinea 98 177 Kazakhstan 62 71
Malawi 104 189 Romania 30 32
Mali 113 229 Ukraine 14 14
Rwanda 107 196 LATIN AMERICA & CARIBBEAN
Tanzania 99 147 Colombia 21 25
Uganda 88 152 Ecuador 36 39
Zimbabwe 65 102 Guatemala 40 59
ASIA & PACIFIC Haiti 43 119
Bangladesh 66 94 Peru 43 60
Cambodia 95 125 NEAR EAST & NORTH AFRICA
India 68 95 Egypt 44 54
Nepal 64 91 Mauritania 74 116
Source: Demographic and Health Surveys Population Reports




placenta bleeds, regardless of location),
premature rupture of the membranes (tear-
ing of the amniotic sac surrounding the
fetus), anemia, and puerperal endometritis
(infection of the uterus after pregnancy).‘
Also, women with birth intervals of 27 to 32
months are less likely than women with
birth intervals of 69 months or longer to ex-
perience pre-eclampsia (pregnancy-in-
duced hypertension and high levels of pro-
tein in urine), eclampsia (convulsions or
seizures with pregnancy-induced hyperten-
sion and high levels of protein in urine), and

-

Table 3. Maternal Survival and Health: Findings

from the Latin American Center for Perinatology
and Human Development Study, 1985-1997

Risk of Pregnancy-Related Death and Complications
Relative to Risk for Mothers Who Give Birth 27 to 32
Months After Their Previous Child, by Birth Interval

Birth Intervals (in Months)

Indicators for Maternal Health 9-14 15-20 21-26 27-32 33-68 69+ eatatiotrl i ates roelTitos (hivh bevelsof
Maternal death 250%* 110% NC 0% 110% | & e blocd during preonare '
Third-trimester bleeding’ 170%* NC NC NC  110% | 8 _ DERICRRANGES:
Premature rupture of membranes 170%* NC Com- 1109% NC Although the d|ﬁeren§e is not statistically
P 130%* NC  NC Fg"son NC NC significant, women with birth mte.rvals of
Puerperal endometritis 130%* NC 110% (16(())[;/?) NC NC . e R g i i ||ke!y oy

. ! o «| experience eclampsia than women with 9-
i e o W T 110% 180%) 4,"14-month intervals. They also may be
Eclampsia 110% NC NC 120% 180%* | |egs likely than women with intervals of 69
Gestational diabetes mellitus NC NC 90% NC  130% | months or more to die during pregnancy
Postpartum hemorrhage 90% NC NC NC 90% or deliveryl or to experience third-

*Difference in risk of pregnancy-related death
and complications is statistically significant
(p < .05).

NC=no change in risk
"Includes placenta previa and placental abruption

Source: Conde-Agudelo, 2000 (38)
Population Reports

Note: Confounding factors taken into
account include maternal age, parity, moth-
er’s education, marital status, cigarette smok-
ing, prepregnancy body mass index, history
of miscarriage, history of stillbirth, history of
early neonatal death, history of low birth
weight baby, gestational age at first prenatal
care, number of prenatal visits, geographic
area, hospital type, and year of delivery.

trimester bleeding and gestational dia-
betes mellitus. Women with birth intervals
of 27 to 32 months seem more likely than
women with 9- to 14-month intervals or
women with intervals of 69 months or
more to experience postpartum hemor-
rhage (bleeding after delivery) (38).

Perinatal survival and health. Children
born 27 to 32 months after a previous birth are more like- ‘
ly to survive the perinatal period, defined as 28 weeks

vals (69 months or longer). These women are also health-
ier during and just after pregnancy (see Table 3).

Women with birth intervals of 27 to 32 months are less
likely than women who have their next birth just 9 to 14
months later to experience third-trimester bleeding, includ-
ing placenta previa (when the placenta is in the lower
uterus and bleeds) and placental abruption (when the

gestation through the first week of life, than children born
at 9- to 14-month intervals. Although the difference is not
statistically significant, they also appear more likely to
survive the perinatal period than infants born at 15- to 20-
month or 21- to 26-month intervals. Infants born 27 to 32

Table 4. Perinatal Survival and Health: Findings from the Latin American
Center for Perinatology and Human Development Study, 1985-2000

Risk of Perinatal Death and Health Problems Relative to Risk
for Infants Born 27 to 32 Months After the Previous Birth, by Birth Interval

Birth Intervals (in Months)

Indicators for Perinatal Health 9-14 15-20 21-26 27-32 33-44 45-56 57-68 69+
Very preterm delivery’ 327%"* 133%* 103% 101% NC 97% 116%*
Preterm delivery? 231%* 115%* NC NC 101% 104% 109%*
Fetal death’ 240%* 124%* 107% Com- 106% 109% 108% 121%*
Very low birth weight* 225%* 123%* NC arison 107% 102% 104% 115%*

y g P
Low birth weight* 214%* 155%* 102% Group 102% NC 103% 119%*
Early neonatal death® 202%* 127%* 108% (100%) 102% 103% 105% 118%*
Small for gestational age 125%* 1M7%* 101% NC 101% NC 101%
Low Apgar score at 5 minutes 118% 92% 109% 108% 107% 94% 105%
Note: Confounding factors taken into account include  *Djfference in risk of death and health problems <1500 grams
maternal age, parity, mother’s education, marital status, is statistically significant (p < .05) ) Z’OOg
cigarette smoking, prepregnancy body mass index, his- a h y Sighiti X S ;< g . ‘
tory of miscarriage, history of stillbirth, history of early NC=no change in ris During the first week of life

'Before 32 weeks gestation
‘Before 37 weeks gestation
‘During the last 28 weeks of gestation

neonatal death, history of low birth weight baby, gesta-
tional age at first prenatal care, number of prenatal vis-
its, geographic area, hospital type, and year of delivery.

Source: Conde-Agudelo, 2002 (36)
Population Reports
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months after a previous birth also are more likely to sur-
vive the perinatal period than infants born after 69
months or more (36, 39) (see Table 4).

The study estimates that, if women spaced their births a
minimum of 27 to 32 months apart, perinatal mortality in
Latin America could decline by as much as 14%—from
39 deaths per 1,000 births to roughly 34 deaths per
1,000 births. The total number of perinatal deaths could
fall by 60,500 per year.

Newborns are also healthier at birth when born at 27- to
32-month intervals than when born either at 9- to 14-
month or 15- to 20-month intervals. They are less likely
to be low in weight (<2500 grams) or very low in weight
(<1500 grams) at birth, to be born preterm (before 37
weeks gestation) or very preterm (before 32 weeks gesta-
tion), to be small for their gestational age, or to have a
low Apgar score five minutes after birth. The Apgar score
is a composite index of a newborn’s status. It reflects res-
piration, heart rate, muscle tone, reflex response, and
skin color at birth.

Also, newborns born after an interval of 27 to 32 months
are healthier than those born after a longer interval, par-
ticularly those born after 69 months or more. They are
less likely to be low or very low in weight at birth, pre-
mature, or very premature (36).

E

Why Are Longer Intervals Better?

Several biological and behavioral mechanisms are often
cited to explain how short birth intervals affect infant and
maternal mortality. The mechanisms that make longer
birth intervals healthier for infants and mothers are diffi-
cult to identify. This is because many factors—such as
the number of children a mother already has and her age
at childbirth—influence birth intervals and affect child
and maternal health independently. Also, a birth interval
affects more than one child—the preceding child as well
as the succeeding child—and either birth interval could
be responsible for a child’s death (10, 45, 134, 201).

» Maternal depletion syndrome: A long-standing hypo-
thesis contends that short birth intervals do not allow
a mother enough time to restore her nutritional
reserves after childbirth and breastfeeding (80).
Although the role—or even the existence—of mater-
nal depletion syndrome is not yet settled (67, 202, 203),
recent studies confirm that short intervals affect moth-
ers’ energy (107), weight (83, 171), and body mass
index (83). A mother’s poor nutrition in turn affects
fetal nutrition and growth (19, 81, 121) and thus infant
survival (32).

» Premature delivery: Some studies find that shorter
intervals are associated with an increased risk of pre-
mature birth (36, 56, 110, 213), but others have found
no such association (51, 81, 94, 169). Both premature
delivery and fetal growth retardation can result in
low-birth weight babies, who are at greater risk of
dying in infancy (210).

» Milk diminution: If mothers have their next child while
they are beastfeeding, they are often less able to pro-
duce breast milk for the previous child (2). When chil-
dren are weaned too soon, their growth suffers, they
are more likely to suffer from diarrhoeal disease and
skin infections (26), and they are thus at greater risk of

POPULATION REPORTS

Child Spacing:
A Matter of Choice

For couples, child-spacing decisions can be even more com-
plex than deciding when to start having children and when
to end childbearing. Whether explicitly or implicitly, cou-
ples weigh the benefits of spacing births longer against their
social and economic disadvantages. Although, on a national
level, longer birth spacing improves children’s and mothers’
survival and health significantly, for many individuals, the
disadvantages may outweigh the additional health benefits
of another year or two of spacing.

Longer birth intervals are healthier for mothers and their
children, enable parents to devote more of their time to each
child in the early years, give parents more time for activities
other than child-rearing, and often ease pressure on family
finances. These are not the only factors that couples consid-
er in making decisions about child spacing, however.

Many couples consider how birth intervals affect the moth-
er’s employment. For example, in Canada, Ethiopia, and
Nigeria, research finds that women who work outside the
home tend to space their children more closely to complete
their families quickly and thus minimize their time out of
the workforce, or to compress the economic and physical
burdens of child-rearing (71, 126, 143). Other couples space
their births based on whether or not childcare is available
and affordable. In Taiwan, for instance, couples often space
their children close together while they live with the hus-
band’s parents because the parents provide childcare (34).

In some countries, as women tend to marry at older ages,
they may want to have children sooner rather than later

(8, 197). In Ghana, for example, women who marry later
tend to have their children in rapid succession (63, 123).
Women may also speed up childbearing as they get older to
have as many children as possible before menopause, as in
India (132, 200).

Just as some couples space their births based on their
own needs or desires, others prefer to leave childbearing
unplanned, to fate, or up to God, as some women say in
surveys (8).

Since couples’ decisions about birth spacing are influenced
by their individual situations and desires, and not just by
the health benefits of longer intervals, new messages that
inform couples that 3- to 5-year birth intervals are optimal
need to be sensitive to their preferences. In particular,
couples should not be blamed for choosing shorter intervals
or made to feel they are bad parents.

Couples and individuals need to make their own spacing
decisions based on accurate information and a range of con-
traceptive options (188). Health care providers and pro-
grams have a responsibility to help them. Regardless of how
long couples choose to wait between births, programs and
providers need to respect and support their decisions.






















































