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V I E W P O I N T

More than 99% of maternal deaths* occur in low-resource
settings; in parts of the developing world, as many as one
in six women die of maternal causes.1 Currently, seven de-
veloping countries—Afghanistan, Angola, Malawi, Niger,
Rwanda, Sierra Leone and Tanzania—have maternal mor-
tality ratios of at least 1,400 maternal deaths per 100,000
live births.2

Levels of maternal mortality were similarly high in Eu-
rope and North America only a century ago; today, how-
ever, a woman’s lifetime risk of dying from maternal caus-
es is as low as one in 30,000 in these areas (e.g., the MMR
in Sweden in 2005 was 12/100,000).1,3,4 Much of this de-
cline in maternal mortality has resulted from improve-
ments in obstetric care (including early recognition of risk
factors for pregnancy complications), access to safe abor-
tion and other advances in health care.1

Such improvements in obstetric care are urgently needed
in the developing world—for example, all women should
have a skilled birth attendant and access to medical facili-
ties—and would do much to reduce the high rates of mater-
nal death. However, a commitment to complex, high-cost,
long-term solutions to the problem of maternal mortality
should not divert us from immediate, low-cost, low-tech ap-
proaches.5 One such solution is simply reducing fertility.
Fertility has declined during the last century, particu-

larly in industrialized countries,5,6,7 and this decline has
accompanied changes in family structure and desired fam-
ily size, urbanization, and increased access to and use of
modern contraceptives. However, in many developing re-
gions where maternal mortality is high, fertility remains
high as well. The total fertility rate (TFR)—the average
number of live births a woman has during her lifetime—is
still at least five children per woman in 34 countries and
territories, most of them in Sub-Saharan Africa.2

In Prata and colleagues’ 2010 cost-benefit analysis of dif-
ferent aspects of maternal care, the combination of two re-
productive health interventions that affect fertility rates—
providing family planning and providing access to safe
abortion—was the most economical way to reduce mater-
nal deaths in low-resource settings.8 However, two ques-
tions remain: Exactly what role do fertility decline and im-

provements in obstetric care play in reducing maternal
mortality? And, which intervention decreases maternal
mortality most effectively?

A Hypothetical Exercise
To highlight the role of fertility decline in reducing mater-
nal deaths, we conducted an exercise using historical data
on fertility and maternal mortality to create two hypothet-
ical scenarios. In the first scenario, fertility levels in a pop-
ulation stayed the same between the early 1900s and the
early 2000s, while maternal mortality ratios fell to 2005
levels. This scenario estimated the impact of improved ob-
stetric care on maternal mortality. In the second scenario,
we reversed the situation, using century-old maternal mor-
tality rates in combination with current TFRs; this allowed
us to estimate how reducing fertility affects the number of
maternal deaths. 
Our analysis focused on Sweden, one of the few coun-

tries for which long-term, high-quality, age-specific data on
fertility and maternal mortality ratios are available. We
used data from 1911 and 2005 (or as close to these years
as possible) for women aged 15–49. Because maternal
mortality is rare in Sweden (in 2005, only six women died
of causes related to pregnancy or childbirth9), we could
not calculate age-specific maternal mortality ratios for
2005. Therefore, we used Wildman and colleagues’ 20044

estimates of age-specific maternal mortality ratios for Eu-
ropean countries with low maternal mortality. The larger
population size of the pooled multicountry data set al-
lowed for more precise and accurate ratios for each age-
group, and we feel confident that these are reasonable es-
timates for Sweden.
Given the nature of our exercise, it is not necessary to

have rates that are only from Sweden, or that are exactly
from 2005. For simplicity of comparison, as well as to con-
trol for differences in the age distribution of the population
between 1911 and 2005, we created a standard population
size by applying the World Health Organization’s (WHO)
Scandinavian Standard Population Distribution10 to a fic-
tional population of 100 million. This population size was
chosen to make the number of deaths under each scenario
a whole number. The WHO age distributions represented
both males and females; we assumed that 50% of the pop-
ulation was female, yielding a population of 50 million
women, of whom 25 million were aged 15–49 (Table 1,
page 156). 
For each age-group in our hypothetical scenarios, we es-

timated the number of births by multiplying the age-
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*The World Health Organization defines maternal death as “the death of
a woman while pregnant or within 42 days of termination of pregnancy,
irrespective of the duration and site of the pregnancy, from any cause re-
lated to or aggravated by the pregnancy or its management but not from
accidental or incidental causes.” (source: World Health Organization,
Health statistics and health information systems, <http://www.who.int/
healthinfo/statistics/indmaternalmortality/en/index.html>, accessed July
25, 2011.
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declined by less than half (46%, Table 3). Overall, change
in the TFR alone was sufficient to reduce maternal mor-
tality by 53%. In other words, had obstetric care not im-
proved in the past century, fertility decline by itself would
have left Sweden with half as many maternal deaths in
2005 as it had in 1911. The decline in maternal mortality
ratios to 2005 levels did not differentially affect the most
at-risk age-groups: All groups experienced a 99% decline
in maternal mortality. 

Reducing Fertility Works
This exercise is purely hypothetical, but its strength lies in
its simplicity. Although we used historical data from Swe-
den, rather than from the developing world, our analysis
was meant to illustrate a point, rather than to make exact
calculations. We believe that the benefits of reducing fer-
tility (through improved access to contraceptives and
other means) can be generalized to countries where ma-
ternal mortality ratios remain tragically high.
Stover and Ross conducted a sophisticated analysis of

the impact of fertility decline on maternal mortality in de-
veloping countries, focusing mainly on increased contra-
ceptive use.11 According to their analysis, one million
fewer maternal deaths occurred between 1990 and 2005
than would have occurred if the fertility rate had remained
constant. Most of the decline in mortality occurred in
high-risk age-groups. These findings support the argu-
ment that fertility decline, unaided, can substantially re-
duce maternal deaths.  
We are not suggesting that improvements in obstetric

care have been unimportant in lowering maternal mortal-
ity, or that declines in maternal mortality have been
achieved without the health improvements of the past cen-
tury (e.g., improved nutrition and preventive care). How-
ever, our results suggest that the relatively modest fertility
decline (from 3.5 to 1.8 children per women) that oc-
curred in Sweden during the last century would have pro-
duced a sizeable reduction (by approximately 50%) in the
number of maternal deaths, even if improvements in ob-
stetric care had not occurred. Given the high fertility and
maternal mortality rates in many developing countries
(most of which are in Africa), it is likely that fertility de-
clines could have a more substantial impact on reducing
maternal deaths than they did in our exercise using
Swedish data. 
In most parts of the world,12 women and families, when

given the opportunity and means to control their fertility,
overwhelmingly have chosen to have fewer children; thus,
fertility has decreased. The declines in fertility have been
largest among the youngest and oldest women, suggesting
that family planning has been used mostly by women in
the highest-risk age-groups. Therefore, family planning
and resulting declines in fertility make a disproportional
impact on maternal mortality.11 Some studies have found
that a large proportion of maternal deaths in developing
countries result from induced abortions; increasing access
to family planning could prevent many of these deaths,5

specific total fertility rate (obtained from the Human Fer-
tility Database7) by the number of women, and then di-
viding by the number of years in the age-group. We added
the TFRs for the four age-groups to obtain the total fertili-
ty rate for the entire population. The number of maternal
deaths in each age-group was then calculated by multiply-
ing the age-specific maternal mortality ratio (maternal
deaths per 100,000 births) by the number of births in the
group. All women in each age-group and time period were
considered to have reproductive potential. 
Through these calculations, we estimated that in our

standard population, more than 30,000 maternal deaths
would occur if the TFR and maternal mortality ratio were
both at 1911 levels (Table 2). Changing both measures to
their 2005 values reduced the number of deaths to 104.
Improving obstetric care alone, so that the maternal mor-
tality ratio declined to the 2005 level but fertility remained
at its 1911 value (scenario 1), had a larger impact on the
number of maternal deaths than did reducing only the fer-
tility rate (scenario 2); nevertheless, fertility decline alone
halved the number of maternal deaths, to fewer than
15,000. 
Reducing fertility disproportionally affected maternal

mortality in the high-risk age-groups (i.e., the youngest
and oldest women). For example, the maternal mortality
rate for the youngest women (15–19 years), who face a
higher risk for adverse outcomes, fell by two-thirds (69%),
but among 20–29-year-old women (those at lower risk), it

TABLE 1. Total fertility rate and maternal mortality ratio, by year; and percentage
 reductions in these measures—all by age-group, Sweden 

Age- Standard* Age-specific fertility rate Maternal mortality ratio
group population 

size (in 000s) 1911 2005 % reduction 1911  2005 % reduction

15–19 4,000 0.10 0.03 70.00 1,136 8.4 99.26
20–29 7,000 1.44 0.78 45.83 971 6.31 99.35
30–39 7,000 1.54 0.91 40.91 1,263 9.14 99.28
40–49 7,000 0.40 0.05 87.50 2,190 23.76 98.91
Total 25,000 3.48 1.77 49.14 1,390 11.9 99.14

*To control for differences in the age distribution of the population between 1911 and 2005, we created a stan-
dard population size by applying the World Health Organization’s (WHO) Scandinavian Standard Population
Distribution to a fictional population of 100 million. This population size was chosen to make the number of
deaths under each scenario a whole number. The WHO age distributions represented both males and females;
we assumed that 50% of the population was female, yielding a population of 50 million women, of whom 25 mil-
lion were aged 15–49. Notes: Age-specific fertility rate is the number of births to women in a specific age-group,
per the number of women in that age-group.  Maternal mortality ratio is number of maternal deaths per 100,000
live births. Sources: Standard population size—reference 10. Total fertility rate—reference 7. Maternal
 mortality ratio—1911: reference 3; 2005: reference 4.

TABLE 2. Number of maternal deaths in a hypothetical
 standard population, by total fertility rate and maternal
mortality ratio, according to age-group

Age-group 1911 TFR/ 2005 TFR/ 1911 TFR/ 2005 TFR/
1911 MMR 2005 MMR 2005 MMR 1911 MMR

(scenario 1) (scenario 2)

15–19 894 2 7 279
20–29 9,822 34 64 5,312
30–39 13,573 58 98 8,011
40–49 6,169 9 67 836
Total 30,458 104 235 14,437

Notes: Numbers may not sum to total because of rounding. TFR=total fertility
rate. MMR=maternal mortality ratio.



157Volume 37, Number 3, September 2011

ducing barriers to family planning may lessen the burden
of maternal death in low-resource settings. 
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given that 40% of all pregnancies are unintended and 20%
end in abortion. Women around the world use family
planning to space pregnancies, which reduces family size.
In addition, increased awareness of and access to family
planning also help women and couples to recognize that
limiting family size and spacing births are options.13 These
fundamental changes in family structure not only can lead
to improvements in maternal and child health but gener-
ate a positive feedback loop: Lower fertility and pregnan-
cy spacing improve women’s status by increasing their op-
portunities for labor force participation; improved status
leads to further reductions in desired family size; and
smaller family size leads to continued fertility declines and
reduced maternal mortality.12

The fifth Millennium Development Goal14 has brought
critical attention to the unacceptably high burden of ma-
ternal mortality and the need to improve antenatal health
care. However, many of the approaches to reducing ma-
ternal mortality (e.g., increasing the number of deliveries
at health facilities with skilled attendants or improving ac-
cess to emergency obstetric care) are complex and will
take time to implement. In the meantime, maternal mor-
tality can be reduced relatively inexpensively by prevent-
ing unwanted pregnancy through family planning.8 The
decision to practice family planning is personal and pri-
vate, and it need not require professionals or health clin-
ics. Although inexpensive at the program level, however,
family planning may be difficult for individuals to afford.
Thus, women face barriers, including cost, lack of trans-
portation and the fear of side effects (real or rumored).13

In developing countries, making contraceptives available
and accessible may be the most important, cost-effective
and easily accomplished primary health care goal.8 Re-

TABLE 3. Percentage reduction in number of maternal
deaths in a hypothetical Swedish population, by total
 fertility rate and maternal mortality ratio, according to
age-group 

Age-group 1911 TFR/ 2005 TFR/
2005 MMR 1911 MMR 
(scenario 1) (scenario 2)

15–19 99.2 68.8
20–29 99.3 45.9
30–39 99.3 41.0
40–49 98.9 86.4
Total 99.2 52.6

Notes: TFR=total fertility rate. MMR=maternal mortality ratio.


