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ABSTRACT

We examined the trends in stillbirth across gestational age in the United States (US).Ve conducted a
trend analysis using the U.S. Natality and Fetal Death datasets covering 1982 and 2017.Ve compared
the incidence and rates of stillbirth for term, all preterm, moderate-to-late preterm, very preterm, and
extreme preterm phenotypes.The incidence of stillbirth decreased for the entire birth cohort over
the 36-year period.The rates of overall, term, all preterm, very preterm and moderate-to-late preterm
stillbirth decreased from 1982 to 2017; however, the rates for extreme preterm stillbirth increased by

about 7.6% over the same study period.
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|. Introduction

Intrauterine death of the fetus at or after
20 weeks of gestation or stillbirth is an important
reproductive health indicator, and a significant public
health problem.' Stillbirth rates in the United States
(US) are higher than in many other industrialized
countries; the declining rates of stillbirths in
other high-income countries suggest there may
be opportunities in the US for improvement.2 The
risks and causes of stillbirth vary across the various
gestational age categories throughout pregnancy.
Applying pre-specified and conservative criteria,
about 25% of stillbirth cases that occur in the US
are potentially preventable.? Globally, prematurity is
the leading cause of death in under-five children.

Studies have shown that pregnancies longer than
39 weeks might lead to stillbirth.> Although the
risk of stillbirth usually goes down after 20 weeks,
multiple factors contribute to the risk including
maternal age, race, socio-economic status, smoking,
certain medical conditions such as obesity, diabetes,
high blood pressure, multiple pregnancies and a
history of pregnancy loss.® Due to the important
differences in the risks and causes of stillbirth across
gestational age groups, it is important to examine
these risks and causes as distinct conditions, which
we refer to here as phenotypes. The aim of this
temporal trends analysis was to assess the incidence
and rates of stillbirth across various gestational age
groups.
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2. Methods

This was a population-based retrospective cohort
study for the years 1982 through 2017, covering a
total of 36 years.The Natality data and Fetal Death
data files used for the analysis were compiled by
the National Center for Health Statistics (NCHS),
and made publicly-available by the US Centers
for Disease Control and Prevention (CDC) using
National Vital Statistics System (NVSS), which is
the oldest system used to register all vital events
such as births, deaths, marriages, divorces and
fetal deaths.” The Birth Data contain information
regarding all births occurring in the US irrespective
of the residence status, whereas the Fetal Death
data contains information regarding all fetal deaths.
The Fetal Death data files are available only from
the years 1982 through 2017. We restricted our
study to singleton births within gestational age
20 - 42 weeks. We classified the gestational age
of the fetus into the following categories: (1) all
preterm: <37 weeks, (2) term: 237 weeks, (3)
extreme preterm: <28 weeks, (4) very preterm:
28 - 3| weeks, (5) moderate-to-late preterm:
32 - 36 weeks, 6 days. Next, we calculated the rates
of stillbirth, overall, and within each gestational
category over 36 years.The percentage of stillbirth
was also calculated among all births (live and
stillbirths). Temporal trends analysis was performed
on the rates of stillbirth over the 36 years of the
study period.

3. Results

Our study sample contained a total of 131,451,980
births that occurred in the US from 1982 through
2017, out of which 832,406 or about 0.6% (or 6 per
1000) resulted in stillbirth. A total of 14,197,190
or about 10.8% of the total births were preterm,
and 4.6% of those resulted in stillbirth. There
were 1,176,475 (or 0.9%) extreme preterm births;
1,478,127 (or 1.1 %) very preterm births; and
11,542,588 (or 8.8%) moderate-to-late preterm
births. Among all extreme preterm, very preterm,
moderate-to-late-preterm pregnancies, 32.8%, 7.2%
and 0.9% resulted in stillbirth, respectively. There
were 117,254,790 (89.2%) term births and the
incidence of stillbirth among term pregnancies was
184,052 or 0.2% (2 per 1000).

The trends in the incidence of stillbirth across
overall, all preterm and term birth categories were
very similar, decreasing gradually over the years
1982 to 2017 (Figure |). Among the phenotypes of
preterm birth, moderate-to-late preterm, and very
preterm stillbirth decreased over the study period
whereas extreme preterm stillbirth decreased from
1982 to 1988, after which it gradually increased over
time. The percentage of overall stillbirth among all
births (live and stillbirth) went from 0.85% in 1982 to
0.57% in 2017, corresponding to a relative decrease
of 32.9% over the years. Similarly, preterm stillbirth
rate went from 5.81% to 4.38%, corresponding to
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Figure |: Trends of stillbirth across various gestational age groups 1982-2017
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a decrease of 24.6% over the years. Very preterm
pregnancies reduced from 9.53% to 7.07%, suggesting
a 25.9% decrease; whereas moderate-to-late
preterm stillbirth rate went from 2.24% to 1.26%,
corresponding to an overall reduction of about
43.5%.The maximum reduction in stillbirth rate was
observed among term pregnancies, which reduced
by 63.3% (0.27% in 1982 to 0.10% in 2017). The
only upsurge in stillbirth rate was among extreme
preterm stillbirth which increased by about 7.6%
(from 31.10% in 1982 to 33.46% in 2017).

4. Discussion, Conclusion and Global
Health Implications

The rates of stillbirth declined across all phenotypes
of gestational age over the years 1982 — 2017, except
for the extremely preterm phenotype. There was an
increase in the rates of stillbirth among the preterm
(4.11% to 4.38%), extremely preterm (33.26% to
33.46%),very preterm (6.62% to 7.07%) and moderate-
to-late preterm (1.07 to 1.26%) groups in the last
10 years from 2007 to 2017, which is concerning. It
has been shown that many stillbirths are potentially
preventable and a study found that the most common
cause of potentially preventable stillbirths was
placental insufficiency, followed by maternal medical
disorders, hypertensive conditions and spontaneous
preterm birth? Our analysis tends to suggest
differential stillbirth risk profiles across gestational age
categories, and hence, the use of stillbirth phenotypes
seems appropriate. Given that the causes of stillbirth
are heterogeneous depending on gestational age, more
studies are needed to delineate the multi-factorial
etiologies of stillbirth by phenotypes.

To decrease the stillbirth rates in the US, more
research is needed to identify women early in
pregnancy and utilize robust risk stratification
strategies for optimized monitoring and intervention.®
To our knowledge, this is the first study examining
temporal trends in the risk of stillbirth across
gestational phenotypes over several decades in the US.
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Key Messages

e The rates of overall, term, all preterm, very
preterm and moderate-to-late preterm still-
birth decreased from 1982 to 2017; however,
the rates for extreme preterm stillbirth
increased by about 7.6% over the same study

period.
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