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Stillbirth and the defi nition 
“problem”

One of the diffi culties in the study of stillbirth is 
that stillbirths are universally undercounted espe-
cially at lower ages of gestation. What constitutes a 
“stillbirth” varies considerably between countries, 
and while a universal defi nition has been desired, 
it is unlikely that a globally accepted defi nition 
will be agreed upon. The lower gestational age 
limit that divides a “miscarriage” from a “stillbirth” 
depends if a country has resources to collect infor-
mation and if the intention of the data collection 
is to count the deaths that could possibly have 
“survived.” In the United Kingdom, reporting of 
deaths begins at 24 weeks (presumably because 
the mortality of those born prior to 24 is so high); 
in most developing countries there is very little 
data about losses prior to 28 weeks of gestation.

The term fetal death, fetal demise, stillbirth, and 
stillborn all refer to the delivery of a fetus show-
ing no signs of life. The World Health Organization 
(WHO) defi nes stillbirth as a “fetal death late in 
pregnancy” and allows each country to defi ne the 
gestational age at which a fetal death is consid-
ered a stillbirth for reporting purposes [1]. A mod-
erate proportion of countries have extrapolated 
from the WHO’s defi nition of what constitutes the 
“perinatal period” to defi ne stillbirth (�500 g, or 
if the weight is not known, with a gestational age 
greater than 22 completed weeks (154 days)). But 
even among developed countries the gestational 
age at which fetal losses are reported ranges from 

16 weeks (The Netherlands) to 28 weeks (Sweden) 
[2]. Sweden recently revised their reporting laws 
because of pressures from parental advocacy 
groups and increasing numbers of live-born infants 
born prior to 28 weeks, but the stillborn counter-
parts were not included in national statistics. Other 
factors that infl uence the reported stillbirth rate 
are the accuracy of gestational age dating; whether 
obstetric providers are accurately educated on the 
defi nition of a “liveborn” or “stillborn”; if termina-
tions of pregnancy for lethal or sublethal anoma-
lies are specifi cally excluded; and if the inevitable 
previable spontaneous losses that results in a still-
born had labor augmented are included.

Within the United States, terminations of 
pregnancy for anomalies and augmented previ-
able losses are specifi cally excluded from the still-
birth statistics but misclassifi cation of these losses 
is common. Duke et al. compared fetal death 
reports to the reports generated from the active 
birth defects surveillance program in the Atlanta 
area. They found that 13% of fetal deaths should 
have been excluded from the fetal death statistics 
because the losses involved induction or augmen-
tation of labor [3]. It is probable that providers 
recognize the intention of parents (the strong 
desire to have had a viable healthy pregnancy) 
and may fi ll out a fetal death report rather than 
report the loss as a termination of pregnancy or 
abortion.

In the United States, because the defi nition 
of stillbirth is determined by each state, there 
are signifi cant variations which can substantially 
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change the reported stillbirth rate by as much as 
50% [4]. National reporting uses 20 weeks of ges-
tation or 350 g if the gestational age is not known. 
The standardized defi nition for fetal mortality used 
by the U.S. National Center for Health Statistics 
(NCHS) is similar to the WHO defi nition but adds 
that a stillbirth must have “the absence of breath-
ing, heart beats, pulsation of the umbilical cord, or 
defi nite movements of voluntary muscles” [5]. As 
advances in obstetrics occur both the neonatal and 
stillbirth rates decrease but the stillbirths less so, 
leaving stillbirth the largest contributor to perina-
tal mortality [6].

Scope of the problem

Compared to other health outcomes and the dis-
ease burden, the scope of stillbirth has been over-
looked by many, including those who have the 
opportunity to prioritize spending for research and 
ultimately to devise and implement prevention 
strategies. In the United States, the chances that 
a pregnancy will end as a stillbirth is about 1/200 
for white women and 1/87 for black women [7]. 
Stillbirth occurs more often than deaths due to 
AIDS and viral hepatitis combined; stillbirth is 10 
times more common than sudden infant death 
syndrome, nearly 5 times more common than 
infant deaths related to congenital anomalies, and 
5 times more often than postnatal deaths due to 
prematurity [8].

There are many downstream consequences 
of stillbirth, the most signifi cant and long last-
ing being experienced by mothers. Women who 
experience stillbirth are at an increased risk of 
multiple maladies including depression, anxi-
ety and posttraumatic stress disorder, somatiza-
tion disorder, and family disorganization [9] (see 
Chapter 13).

The reason that the scope of the problem has 
been overlooked is multifactorial. Many people 
still consider stillbirths as “God’s Will” and that 
death before birth counts less than those after, 
but for many parents a stillbirth represents loss of 
chance and a family member. Until recently goals 
for the reduction of stillbirth were not included 

as an important health indicator, yet stillbirths 
are a measurable “tip of the iceberg.” Stillbirth 
rates refl ect a woman’s preconceptual health and 
nutrition status, her access to good care includ-
ing contraception, fi rst-trimester care, screening 
for infectious diseases and congenital anomalies, 
disease identifi cation and management, and 
adequate care during labor which includes fetal 
monitoring, timely access to cesarean section and 
IV antibiotics.

Trends in stillbirth rates

The study of stillbirth trends in historical cohorts 
and among developing countries identifi es 
factors that affect stillbirth rates and are there-
fore most amenable to change. Countries where 
longitudinal data on stillbirths are kept (Denmark, 
Sweden, Norway, England, and Wales among 
others), many stillbirth rates remained relatively 
stable from the 1900s until the early 1940s [10]. 
After this time period there began a signifi cant 
decline which continued but then leveled out in 
the mid-1980s (Figure 1.1) [10]. Interestingly, 
the increasing focus on the study of stillbirth in 
the United Kingdom was thought to be a refl ec-
tion on the decline of the fertility rate; J.A. Ryle, 
Professor of Social Medicine at Oxford, wrote 
in 1949 that there was a need to reduce still-
births as they were a “wastage of human life” 
and “as a matter of national accountancy we 
can no longer afford to lose so many potential 
citizens” [10].

Vallgarda reviewed the characteristics of still-
births that were 32 weeks of gestation or greater 
in Denmark from 1938 to 1947 and found that 
during this time period, stillbirths were reduced 
from 24.9 to 16.3/1,000 births (a 35% reduction). 
This correlated with a reduction in the numbers of 
women having births at home (reduced from 50% 
to 35% of births). In addition, in 1945, Denmark 
introduced a law that provided free antepartum 
care, which was widely used by women (70% of 
women initially attended prenatal care and by the 
1960s this had risen to almost 100%). The types of 
stillbirths most noted to have decreased were those 
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due to asphyxia in labor, malformations, bleeding, 
and disease of the mother [10].

Asphyxia in labor
In a Canadian hospital based study that evalu-
ated specifi c causes of death of babies 20 weeks (or 
500 g) or more over more than three decades, there 
were two causes of fetal death that were reduced 
by more than 95% (Figure 1.2) [11]. During the 
1960s, intrapartum stillbirth was the third most 
common type of stillbirth (with those that were 
unexplained and related to growth restriction being 
more common). With the introduction of intrapar-
tum monitoring and the availability of emergency 
cesarean section, the proportion of stillbirths that 
were due to asphyxia in labor dropped from 11% 
to 2% of total stillbirths with a rate of 0.2/1,000 
births [11]. In general, intrapartum asphyxic deaths 
in term or near-term babies that occur more often 
than 1/1,000 births suggests a signifi cant potential 
for improvements in quality of care in the labor 
and delivery unit [12, 13].

Rh iso-immunization
Stillbirth due to Rh iso-immunization has become 
a rare event in developed countries. In the same 

Canadian dataset that tracked changes in still-
birth over time, the authors noted a 95% reduc-
tion of these deaths during the study period 
of the 1960s to the early 1980s [11]. Initially 
Rhogam administration was given after the birth 
of an Rh-positive baby, and this helped reduced 
Rh iso-immunization considerably, but when 
the 28-week administration was introduced 
in the 1970s, the number of stillbirths were 
reduced even further making this now a very 
rare cause of stillbirth (less than 1/10,000 births) 
(Figure 1.2).

Congenital anomalies
The third cause of death that was notably reduced 
were those related to malformations. The rates 
of perinatal deaths due to congenital anomalies 
varies signifi cantly based on maternal nutrition, 
environmental exposures, resources in the health 
systems, varied policies on screening for congeni-
tal anomalies, and the availability of termina-
tions of pregnancy [12–15]. Within 10 European 
population-based cohorts for the MOSAIC study, 
85% of terminations after 22 weeks of gestation 
were for congenital anomalies with 50% of these 
occurring between 22 and 23 weeks of gestation 
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Figure 1.1 Stillbirth rates in Denmark, Norway, Sweden, and England/Wales, 1901–1990. (Data from Ref. [10].)
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and the rest later [15]. Exclusion of terminations 
of pregnancy reduced the reported stillbirth rate 
by half. Within the 10 European countries, the 
percent of stillbirths related to congenital anoma-
lies varied signifi  cantly. In Poland where the policy 
for termination of pregnancies is quite restrictive, 
the proportion of stillbirths related to congeni-
tal anomalies was 34%, in the United Kingdom 
where the policies for terminations of preg-
nancy for congenital anomalies is more liberal, 
these deaths account for only 3.8% of stillbirths 
[14]. Obviously for parents a termination of 
pregnancy for congenital anomalies is a trau-
matic event, the pregnancy outcome however 
is not typically included in the stillbirth statistics 
[3, 14, 15].

Over the past 50 years in the United States there 
was an approximately 70% reduction of late losses 
(defi ned as 28 weeks or more), whereas there has 

been virtually no decrease in early losses (20–28 
weeks), since the 1990s the decline has slowed 
with the number of early fetal deaths exceed-
ing the number of late losses (Figure 1.3) [16]. 
Unfortunately, within the United States there 
has not been a large longitudinal study of the
specifi c causes of stillbirth, but there is a large
body of evidence which demonstrates that some 
types of stillbirths have been reduced when pre-
vention strategies have been developed. A pre-
requisite to designing a prevention strategy 
however is a thorough stillbirth evaluation which 
is not routinely performed in the United States. 
The stillbirth evaluation includes placental and 
fetal pathology, selected laboratory evaluation, 
a narrative on what lead up to the diagnosis of 
stillbirth, including maternal medical and social 
risk factors, access to care, the quality of care (see 
Chapter 12–14).

Isoimmunization
0

2

4

6

8

10

1961–69 (29,101 births)

1970–79 (28,010 births)

1980–88 (31,541 births)

hospitalization deaths
Post
Pre

Fe
ta

l d
ea

th
 r

at
e/

10
,0

00
 b

ir
th

s

12

14

16

18

20

38

40

Toxemia Intrapartum
asphyxia

Diabetes Infection Malformations Intrauterine
growth

retardation

Abruptio Others Unexplained
antepartum

asphyxia

0.08
(0.01–0.60)

RR
CI

1.85
(0.17–20.3)

0.10
(0.03–0.27)

0.77
(0.24–2.52)

1.06
(0.51–2.24)

0.54
(0.30–0.98)

0.38
(0.23–0.63)

0.62
(0.37–1.06)

0.62
(0.38–1.01)

0.36
(1.25–1.51)

38

⎫
⎬
⎭

*

*

*

*

*

Figure 1.2 Specifi c causes of stillbirth during three decades in a Canadian hospital, both prior to and after 
hospitalization per 10,000 births. (Data from Ref. [11].)



Chapter 1: High Income Countries   7

Common causes of stillbirth

There has been considerable evolution on how 
the causes of stillbirth have been classifi ed (see 
Chapter 3) and whether or not associated  conditions 
are considered causes or risk factors for stillbirth. 
The severity of pathology whether it is within the 
placenta or in a disease state such as pregnancy-
induced hypertension may be variably interpreted 
as a cause or as a contributor to the demise. There 
are notable differences in the types of stillbirth that 
occur at different gestational ages. Notwithstanding 
these issues, the most common types of still-
birth remain those that are “unexplained.” Again 
the proportion of those that are left unexplained 
depends on the rigorousness of the stillbirth evalu-
ation. Unexplained losses are those pregnancies 
that have not been complicated by fetal, maternal, 
or placental conditions and occur in an appropri-
ately grown baby without evidence of infection or 
antepartum bleeding [17, 18]. The second and third 
most common causes of stillbirth are both related to 
problems related to placental function, with the dif-
ference being rated to the acuity of the pathology. 
Babies that are severely growth restricted (without 
evidence of chromosomal anomalies or perinatal 
infection) die presumably due to  placental dysfunc-
tion [19]. This process is gradual enough that the 
baby’s growth falls off of the expected growth curve 
and eventually succumbs (see Chapter 7). The 
third most common cause of fetal death is related 

to abruptio placenta. This is a more acute process, 
with the diagnosis made clinically in the setting 
where there is antepartum bleeding and premature 
separation of the placenta that is severe enough to 
cause a fetal demise.

Causes of stillbirth by
gestational age

Spontaneous preterm losses 
from 20 to 24 weeks of gestation
This is one of the largest categories of loss that 
occur between 20 and 24 weeks. Reviews of 
these losses reveal an over-representation of black 
women, of multiple gestations, and a history of a 
pregnancy achieved using advanced reproductive 
technologies (Figure 1.4) [7, 20]. Depending on 
when a women presents for evaluation, she may 
be diagnosed with premature rupture of mem-
branes, cervical incompetence, chorioamnionitis, 
antepartum bleeding with or without premature 
labor. While a fair number of women will also 
have a living fetus at the beginning of the birth 
process, very often the baby is born dead.

Stillbirths less than 28 weeks 
of gestation
Using the Canadian McGill Obstetrical and 
Neonatal Database, Fretts et al. evaluated the tim-
ing of specifi c causes of stillbirth. In their study, 
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Figure 1.3 Fetal mortality rates by period of gestation: United States, 1990–2005. (Data from Ref. [4].)
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there was a 97% autopsy rate and a primary cause 
of death was assigned in the setting of a perina-
tal review committee [11]. In general, unless there 
was obvious and signifi cant cord pathology so that 
a cord accident was the only logical explanation 
for stillbirth, those births that lose cord loops or 
knots noted were classifi ed as unexplained.

These so-called “early fetal deaths” have been 
most diffi cult to infl uence with rates much 
unchanged over the past 30 years. The most com-
mon causes of death prior to 28 weeks of gestation 
include infection (19%), malformations (14%), 
abruptio placenta (14%), severe growth restric-
tion (7%), and intrapartum asphyxia (7%). While 
for most of these deaths a cause of death can be 
assigned, about 20% were unexplained [11].

Stillbirths from 28 to 36 weeks
In the Canadian dataset between 28 and 36 weeks 
of gestation, unexplained stillbirths remained the 
most common type of demise (26%), the next 
most common type of stillbirth were those that 
occurred in babies with severe growth restriction 

(19%), followed by abruptio placenta (18%), 
infection (8%), malformations (8%), and maternal 
disease (6%) [11].

Stillbirths at and beyond 37 weeks 
of gestation
At term, the proportion of unexplained stillbirths 
increased to 40%, 14% died from severe growth 
restriction, 13% resulted from abruptio placenta, 
8% from maternal disease, 16% were “other 
causes” including umbilical cord abnormalities, 
nonimmune hydrops and vasa previa, and twin-to-
twin transfusion [11].

Unexplained stillbirths

An “unexplained stillbirth” is the most com-
mon type of stillbirth and in some ways are the 
most troubling. Typically these tend to occur late 
in pregnancy [17, 18]. Because the unexplained 
stillbirth is a diagnosis of exclusion, it is subject 
to the thoroughness of the stillbirth evaluation. 
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Incomplete examinations will underestimate the 
role of infection, chromosomal and congenital 
anomalies. Some classifi cation systems exclude 
fetal deaths that occurred in the very growth- 
restricted fetus (less than the 3rd percentile or the 
10th percentile) from those that are categorized as 
“unexplained” while others do not [19].

Where good data exists, late pregnancy (after 
36–37 weeks of gestation), advanced maternal age 
(OR 3.3–5.1), and obesity (OR 2–3) are all risk fac-
tors for these unexplained deaths [17, 18]. There 
are several theories on why these late stillbirth 
occur but none have been proven and it is likely 
that the mechanisms of death are heterogenous. 
The observation that these deaths occur more 
often in older women late in pregnancy suggests 
diminished placental function [21, 22] (Figure 1.5). 
One preventive strategy in this setting is consider 
these pregnancies “postdates” sooner and fol-
low either with antepartum testing or induction 
of labor prior to the typical “postdate” period. 
Theoretically the optimal timing of delivery could 
be modifi ed according to the patients risk factors 
for stillbirth; unfortunately there have been no 
randomized controlled trial evaluating the risks 

and benefi ts of such approach that are powered to 
address stillbirth reduction. Nicholson et al. [23] 
did demonstrate that the strategy of the active 
management of risk while associated with a sig-
nifi cantly elevated risk of induction of labor was 
not associated with an increased risk of cesarean 
section; they reported a lower risk of fetal adverse 
outcomes but this study was not powered to look 
at perinatal mortality.

Other researchers have evaluated the role of the 
infl ammatory response in the unexplained stillbirth. 
In an ideal setting, if there is fetal hazard such as 
infection, lymphokines will initiate labor, thus “rescu-
ing” the baby by birth. But the factors in the mother 
and the baby that are responsible for the initiation of 
labor are not well known. There are a proportion of 
late “explained” stillbirths that appear to be related to 
infection, but for some reason the mother’s body did 
not mount the appropriate response to initiate labor 
prior to the baby’s death [24].

The relationship between elevated blood pres-
sure and stillbirth has been well described, but more 
recently some researchers have noted that relative 
hypotension may be a risk for stillbirth [25]. Warland 
et al. performed a matched case–control study of 
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124 women who had a stillbirth with 243 women 
who had a liveborn. Interestingly in their study, 
hypertension (systolic blood pressure of greater 
than or equal to 130 mmHg) was associated with a 
lower rate of stillbirth (RR 0.4, 95% CI 0.37–0.43), 
presumably this was due to increased pregnancy 
monitoring and appropriate induction. But they 
also found that women whose diastolic blood pres-
sure fell in the borderline range 60–70 mmHg had 
an elevated risk over their normotensive controls 
(OR 1.8, 95% CI 1.1–3.0) [25]. While this relation-
ship has not been a consistent fi nding in studies, it 
deserves further attention [26].

Placental dysfunction and fetal 
growth restriction

Approximately half of stillbirths have failed to 
reach their expected growth potential as measured 
by birthweight less than the 10th percentile (cor-
rected for gestational age and parental characteris-
tics) [27]. Preterm stillbirths are more likely to be 
small-for-gestational age and have other placen-
tal pathology such as abruptio placenta, although 
certainly growth restriction also occurs at term 
[12, 27]. The detection of growth restriction 
remains a major challenge since most stillbirths 
that are severely growth restricted were not recog-
nized as growth restricted prior to the diagnosis of 
the stillbirth [13, 19]. When fetal growth restric-
tion is detected antepartum and preterm, the over-
all perinatal mortality remains elevated because 
of the underlying placental pathology, the risk of 
iatrogenic preterm birth, and its related morbidity 
and mortality (see Chapter 7).

In the Confi dential Enquiry of Stillbirths and 
Deaths in Infancy 2001, the most common fi nding 
in the review of stillbirths was the failure to detect 
fetal growth restriction; this was seen in 10% of 
stillbirths in their review. Other defi ciencies of 
care involved the management for fetal growth 
restriction, the management of hypertension, defi -
ciencies of the interpretation of fetal monitoring
(3% for each), and the failure to adequately man-
age pregnancies complicated by decreased fetal 
movement [28].

Abruptio placenta

Premature separation of the placenta is the third 
most common cause of stillbirth. Fatal abruption is 
more common in the preterm fetus and is strongly 
associated with placental problems and infl am-
mation [29]. The rates of abruption appear to be 
increasing in the United States and elsewhere. 
Maternal drug use is the strongest association 
among the maternal risk factors, but there are other 
important risk factors, such as smoking, hyperten-
sion, and preeclampsia. Cessation of smoking and 
drug use are important strategies, and past drug use 
should be gathered as part of the obstetric history 
[13]. Also, women who report second- and third-
trimester bleeding need to be considered “high risk,” 
and have appropriate fetal monitoring, including 
periodic assessments of fetal growth.

Infection

The rates of stillbirths due to infection in high 
resource settings have been relatively unchanged 
over the past number of decades (Figure 1.2), most 
of these have occurred in early stillbirths (20–28 
weeks) [11]. A substantial proportion of these deaths 
are related to bacterial ascending infections with 
Escherichia coli, group B streptococci, and Ureaplasma 
urealiticum [30]. When viruses are looked for with 
polymerase chain reaction (PCR), a moderate 
number of stillbirths will have placental tissue that 
is positive for cytomegalovirus (CMV), herpes sim-
plex virus (HSV), or Parvovirus 19. In a study of 96 
stillbirths and 35 healthy full-term controls, 33% of 
stillbirths had positive placental evidence for viruses 
(16% CMV, 13% Parvovirus 19, 5% HSV), whereas 
only 6% of healthy controls had placental tissue 
that was positive. Findings at autopsy such as fetal 
hydrops and chronic villitis were strongly associated 
with positive PCR testing [31] (see Chapter 5).

Cord accidents

The study of cord accidents has been diffi cult 
because at the birth of a stillborn baby careful 
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systematic evaluation of the cord is not usually 
carried out. We know that about one-third of 
live-born babies have one or more cords wrapped 
around his or her neck. With a live baby this is 
considered an incidental fi nding, but it is diffi cult 
to determine in the setting of a stillbirth if cord 
pathology is the cause of the death or an inciden-
tal fi nding. Because whether a stillbirth has been 
related to a cord accident is subjective, there has 
been considerable variation on the proportion of 
stillbirths that are attributed to stillbirth, but on 
average, 20% of stillbirths are attributed to cord 
accidents by physicians (see Chapter 10). Until 
we know more, it is important that when a still-
born baby is delivered with the presence of a cord-
related issue (cord loops, knots, torsion, knotting, 
or entanglement) a thorough evaluation of baby, 
mother, placenta, and cord be conducted in order 
to determine if there were other factors or condi-
tions that could have contributed to the stillbirth. 
Some have recommended evaluation of the cord 
location by ultrasound after the diagnosis of still-
birth is made so the number or cord loops can be 
assessed. Photographs taken just after are also use-
ful because they can be viewed during a perinatal 
review and placed in context with other pathologi-
cal fi ndings. These would be important steps in the 
study of cord accidents and make this diagnosis 
more systematic and less subjective.

Multiple gestations

Over the past two decades, U.S. rates of twin 
pregnancies have more than doubled and higher-
order multiples have increased 6- to 12-fold [20, 
33]. The increasing number of multiples is due to 
increased use of assisted reproductive technolo-
gies and an increasing proportion of older mothers 
(Figure 1.6). The stillbirth rate among multiples 
is fourfold higher than singletons (19.6/100 vs. 
4.7/1,000) [32]. The higher rates are due to both 
complications specifi c to multiple pregnancies 
(such as twin-to-twin transfusion syndrome) and 
increased risks of complications common to single-
tons and multiples, in particular fetal abnormalities 
and growth restriction. Triplet or higher numbers 
of gestations are at high risk for multiple complica-
tions, including preterm birth and the death of one 
or more of the babies. Among twin gestations, it is 
recommended that fetal growth be monitored peri-
odically, and even in uneventful twin preg nancies, 
delivery is recommended by 39 weeks because 
of late unanticipated stillbirths [33]. Higher order 
multiples are associated with even higher rates 
of perinatal death. One important strategy to 
reduce stillbirth may be to reduce the number of 
embryos transferred during an induced reproduc-
tive cycle to reduce the number of multiple gesta-
tions [20].
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Maternal risk factors for stillbirth

Risk factors for stillbirth are the same in both 
developed and developing countries, but the prev-
alence of these risk factors varies signifi cantly. 
Unrecognized and uncontrolled hypertension or 
diabetes, lack of prenatal care, the lack of access 
to timely cesarean delivery are risk factors every-
where, but this occurs much less often in developed 
countries. In developed countries, hypertension 
and diabetes are the most common medical condi-
tions in pregnancy [34] (see Chapter 8). Common 
social risk factors are obesity, smoking, low maternal 

education, and fi rst birth (Table 1.1). Extremes in 
maternal age are risk factors for stillbirth (Figure 1.5). 
In developed countries, older women over the age 
are more likely to be starting a family.

Maternal age and parity

In most countries there is a U-shaped relationship 
between maternal age and stillbirth (Figure 1.5) [4]. 
Older maternal age is an independent risk factor 
for stillbirth even after controlling for factors that 
occur more often in older women, such as  obesity, 

Table 1.1 Common risk factors for stillbirth in the United States.

Risk factor Prevalence (%) Odds ratio 

Obesity
 BMI 25–29.9 21–24 1.4–2.7
 BMI �30 20–34 2.1–2.8
 Nulliparity compared to second pregnancy 40 1.2–1.6
 Fourth child or greater compared to second 11 2.2–2.3

Maternal age
 35–39 15–18 1.8–2.2
 40� 2 1.8–3.3

Multiple gestation
 Twins 2.70 1.0–2.2
 Triplets or greater 0.14 2.8–3.7
 Advanced reproductive technologies (all) 1–3 1.2–3.0
 Smoking 10–20 1.7–3.0
 Alcohol use (any) 6–10 1.2–1.7
 Illicit drug use 2–4 1.2–3.0
 Low education/socioeconomics status 30 2.0–7.0
 Antenatal visits �4* 6 2.7
 Black (reference white) 15 20–2.2
 Hypertension 6–10 1.5–4.0
 Diabetes 2–5 1.5–3.0
 Large for gestational age �97% without diabetes 12 2.4

Fetal growth restriction
 �3% 3.00 4.8
 3–10% 7.50 2.8
 Previous growth-restricted infant 6.70 2.0–4.6
 Previous preterm birth with growth restriction 2 4.0–8.0
 Decreased fetal movement 4–8 4.0–12.0
 Previous stillbirth 0.50 2.0–10.0
 Previous cesarean section 22–25 1.0–1.5
 Postterm pregnancy (�42 weeks) compared to 38–40 weeks 6 2.0–4.0

Data from Ref. [35].
*Stillbirth 37 weeks or greater.
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 gestational diabetes, hypertension, and multiple ges-
tations [21]. Advanced maternal age also  interacts 
negatively with fi rst birth, smoking and black rate 
to further increase the risk of stillbirth. Similar to 
maternal age, maternal parity (fi rst birth and high 
parity) are risk factors for stillbirth. Women in the 
United States having their fourth child (or greater) 
experience 2.3 times the risk of stillbirth when com-
pared to a woman having her second child [36].

Previous obstetric history

A prior adverse obstetric outcome, such as a pre-
term birth (spontaneous or induced for medical 
reasons) or delivery of a growth-restricted infant 
have common etiological factors to those preg-
nancies that end in stillbirth. In terms of placental 
pathology, stillbirth is on the spectrum of disease; 
a history of a baby being born both very preterm 
and growth restricted confers a higher risk of sub-
sequent stillbirth than a history of a term stillbirth 
that was well grown [37] (Table 1.1).

The role of a previous cesarean delivery on the 
future risk of stillbirth is unclear at present with dif-
ferent risk estimates seen in different populations 
[38, 39]. It is not certain if the scarring from cesar-
ean delivery reduces placental reserve increasing the 
risk of a subsequent stillbirth or if having a primary 
cesarean is a marker of underlying pathology.

Obesity

Obesity is a modifi able risk factor for still-
birth. In developed countries, modern society is 
“obesogenic”; this is related to a more sedentary 
lifestyle and the easy access to calorie-rich foods. 
In the United States, the National Health and 
Nutrition Examination Survey (NHANES) esti-
mates of obesity (BMI of �30) rose from 14% in 
adults 20 years of age or older in the early 1960s 
to 34% in 2005. Extreme obesity (BMI of 40.0 or 
greater) rose from 1% to 5.7% in the same time 
period [40]. Prepregnancy obesity is associated 
with a 3.5- to 4.6-fold increased risk for stillbirth 
after 37 weeks of gestation [41, 42]. The reason 
for this increased risk is not known, but placental 

dysfunction, sleep apnea, metabolic abnormalities, 
and inability to easily monitor fetal growth or fetal 
movement are proposed mechanisms [32].

Preconception care

Access to contraception, screening for sexually 
transmitted diseases, optimizing maternal weight 
and health, prenatal folic acid supplementation, 
optimal spacing of pregnancies, all have measura-
ble effects on pregnancy outcome, and stillbirth. It 
would be an oversight not to recognize the above 
opportunities for improved health and are likely to 
have a substantial effect on stillbirth rates.

Alcohol, drug use, smoking and 
stillbirth

The use of alcohol, illicit drug use, and smok-
ing all have known adverse pregnancy effects; 
these effects are worse with multiple substance 
use. Taking the opportunity to counsel and sup-
port women to reduce these risky behaviors can 
improve pregnancy outcomes, although resum-
ing substance use after pregnancy is common. 
Underreporting of substance abuse is common. 
Smoking is a common and modifi able risk factor 
for stillbirth. While prospective studies of smoking 
cessation interventions are generally underpow-
ered to detect a reduction in stillbirth, consistent 
epidemiological data supports the conclusion that 
smoking is associated with preterm birth, fetal 
growth restriction, and stillbirth, and smoking ces-
sation remains a simple and straightforward still-
birth prevention strategy [43].

Racial factors and stillbirth

There are many social determinants that affect the 
health of women and her baby, so it can be diffi -
cult to tease out what might be primarily biological
risk factors within a racial group, from the racial
disparities in economic status, health, literacy, and
immigration status. A study of more than fi ve 
million American births demonstrated that black 
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women had more than twice the rate of stillbirth 
(11.6/1,000) when compared to white (4.9/1,000) 
or Hispanic women (5.5/1,000) [7]. While educa-
tion conferred a 30% reduction in stillbirth risk 
for white women who had more than 12 years of 
education, there was only a 9% reduction seen 
for black women and a 4% reduction for Hispanic 
women (which was not statistically signifi cant) 
[7]. Black women who experienced a stillbirth 
were also more likely to have experienced medi-
cal, obstetrical, or labor complications than white 
and Hispanic women (30.1%, 19.5%, and 19.3%, 
respectively). While black women had higher rates 
of stillbirth throughout pregnancy than white and 
Hispanic women (Figure 1.4), this was greatest at 
20–23 weeks of gestation (relative risk of hazard) 
for black compared to white women (RR 2.7 95% 
CI 2.6–2.9), but an increase was also seen late 
in pregnancy (�40 weeks, RR 2.2, 95% CI 2.1–
2.3) [7].

Evaluating the reasons for these differences both 
in early and late stillbirths would provide important 
insight into the chain of events, and mechanisms of 
loss. One suspects that there may be biological rea-
sons for early losses specifi cally for black women 
Since these women are more likely to have uterine 
fi broids than white women and fi broids are asso-
ciated with pregnancy complications do infl uence 
the risk of stillbirth. In the United States, black 
women are less likely to undergo an induction of 
labor after 40 weeks than white women [7].

Decreased fetal movements

Approximately 4–10% of women will report 
decreased fetal movements sometime during their 
pregnancy [44, 45]. While most pregnancies will 
have a normal outcome, recent studies estimate that 
approximately one quarter of pregnancies will have 
a less than optimal outcome (growth restriction 
14–23% and stillbirth 1.5–4.3%) [45]. Women 
who presented more than once with this com-
plaint, who had had a history of obstetric problems 
and who had a fundal height smaller than expected 
had the worst outcome with a relative risk of 22 
for experiencing a poor obstetric outcome [45]. 

Certainly the management of this complaint is an 
area of signifi cant opportunity for stillbirth reduc-
tion. In a study where information was given to 
patients at their 18-week appointment and providers 
were given clinical guidelines for the management of 
decreased fetal movement (including a timely evalu-
ation of fetal wellbeing with both a nonstress test and 
an assessment of fetal growth with ultrasound), a 
33% reduction of stillbirths was found in 14 delivery 
units in Norway [44]. During this study period, the 
number of women who waited 48 h or more prior 
to contacting her provider was reduced from 54% to 
49%, and the number of women who received an 
ultrasound during the course of her evaluation rose 
from 86% to 94% [44]. While it is not known which 
aspect of this intervention had the greatest benefi t 
for stillbirth reduction, it is obvious studying stillbirth 
and the management of high-risk conditions is likely 
to have a signifi cant benefi t on stillbirth rates.

Suboptimal care

In developed countries, the failure to detect severe 
fetal growth restriction is the most common 
“missed” opportunity in audits of perinatal mortality 
after 28 weeks of gestation (estimates range from 
6.2% to 14% in the European working group). 
Maternal smoking (and perinatal mortality related 
to growth restriction and placental pathology) was 
noted in 6–21% of cases [13]. The management of 
hypertension, defi ciencies of the interpretation of 
fetal monitoring during labor and delivery, and the 
failure to adequately manage pregnancies compli-
cated by decreased fetal movement were also areas 
where there was reasonable evidence that had the 
factor been appropriately managed, that a fatal out-
come could have been avoided [28, 46].

Strategies for prevention

Until recently, stillbirths have been understudied, 
but if the outcome of a stillbirth is viewed as the 
“tip of the iceberg” many improvements in obstet-
ric care can be generated (Table 1.2, Figure 1.7). 
Strategies for stillbirth prevention begin with a 
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Table 1.2 Strategies for stillbirth prevention in high income countries.

Improve the systematic review and evaluation of stillbirths similar to other sentinel events
Develop a “stillbirth package” which includes the optimal stillbirth evaluation and support materials for the parents
Improve access and quality of obstetric care for minorities, recent immigrants, poor- and less-educated women
Offer screening for congenital/karyotypic anomalies with the availability of termination of pregnancy
Promote healthy habits with smoking cessation and optimizing weight before pregnancy
Reduction of multiple gestations by reducing the number of embryos transferred in the reproductive technologies
Improve strategies for the detection and management of fetal growth restriction
Optimize the management of decreased fetal movement in the preterm and term pregnancies
Improve management of high-risk conditions with the use of a high-risk roster, develop outreach for noncompliant 
patients
Adopt evidence-based algorithms monitoring high-risk pregnancies
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Figure 1.7 Stillbirth determinants. 
A framework of the setting and 
conditions that constitute the 
data sources needed for the 
understanding of stillbirth mortality. 
The classifi cation of signifi cant 
proportions of underlying causes of 
death globally is reproduced from 
CODAC. (Reproduced from Ref. 
[47], with permission from Biomed 
Central.)
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systematic evaluation of each case, which includes 
the review of medical, obstetric, and social risk 
factors. A systematic evaluation often leads to the 
identifi cation of areas of “opportunity.” Late pre-
natal care may result in poor obstetric dating, and 
a missed opportunity for prenatal diagnosis and 
an improvement in healthy habits. If there are too 
many early losses related to higher-order multiple 
gestations, then feedback to the infertility provid-
ers may reduce the number of embryos that are 
transferred.

There are often opportunities to improved doc-
umentation so that the patient and her provider 
can develop a strategy for antepartum monitor-
ing if a future pregnancy is planned. A more thor-
ough stillbirth evaluation will help assess the risk 
of recurrence (see Chapter 12). Obstetric provid-
ers and labor room nurses need to be educated on 
the cultural barriers to obtaining autopsy; many 
parental concerns can be addressed by accommo-
dating and respecting the patient’s beliefs while 
also maximizing the opportunities to fi nd a cause 
or contributor to the stillbirth.

Improved roster systems for high-risk patients 
will improve outreach for noncompliant or dis-
organized patients, thus improving the detection 
of worsening fetal or maternal status. Improved 
evidence-based algorithms for high-risk condi-
tions will facilitate care (i.e., delivering twin gesta-
tions prior to the estimated due date) [33]. Until 
recently the management of decreased fetal move-
ment involved only the assessment of imminent 
fetal jeopardy (with a nonstress test) but missed 
the opportunity to review other potential risk fac-
tors and the opportunity to assess fetal growth. 
Development of a “stillbirth package” which 
includes information and support for both the pro-
vider and the patient will help facilitate care dur-
ing this stressful time.
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