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Negative influence of maternal supine position
in late pregnancy on maternal and fetal health

Arkadiusz Bociek

Students’ Scientific Circle “Eskulap”, Faculty of Medicine and Health Science, Jan Kochanowski
University, Kielce, Poland
Tutor of Students’ Scientific Circle: Marcin Sadowski, MD, PhD

Address for correspondence: Arkadiusz Bociek
ul. Żółkiewskiego 3C/31, 27-600 Sandomierz
Tel.: +48 503 440 665, e-mail: arkadiusz33333@gmail.com

It is thought that the supine position in advanced pregnancy
can increase the risk of stillbirth and threaten maternal he-
alth. The threats to the mother are relatively well known and
concern disorders associated with inferior vena cava blood
outflow, changes in cardiac activity and decreased blood
pressure connected with aortocaval compression syndrome.
The problem of threats to the fetus seems to be less obvious.
The probable threat is in this case restricted blood flow thro-
ugh the uterine artery resulting in reduced oxygen availabi-
lity and increased risk of fetal stress or intrauterine death. The
conclusion is that pregnant women should be instructed to
avoid sleeping or resting in the supine position and assume
the left lateral position instead.
Key words: supine position; third trimester of pregnancy; fetal
hypoxia; intrauterine death; pregnancy complications

INTRODUCTION
The relationship of the maternal body position
and hemodynamic changes in her organism as
well as their consequences to the mother and
fetus have been investigated for years. The left
lateral position is believed to be the best for
pregnant women, while the supine position is
deemed to be the worst. Various publications
from the 1990s confirmed the risk of unfavo-
rable changes in the circulatory system of
women in late pregnancy resting in the supine
position. However, only further studies showed
that these changes can have consequences to the
fetus as well [1–3]. These disorders were descri-
bed as two syndromes: inferior vena cava syn-
drome and aortocaval compression syndrome.

Inferior vena cava syndrome is a set of di-
sorders caused by restricted blood flow through
the inferior vena cava, which, in this case, re-
sults from the compression exerted by the
pregnant uterus in the supine position. The
severity and potential complications depend on
individual anatomic features (primary diameter
of the inferior vena cava), fetal weight, uterine
volume and duration of compression. Short-
term flow restriction does not usually entail any
negative consequence, but prolonged compres-
sion may cause:
• restricted blood flow in the lower extremi-

ties with concomitant edema, which is the
most severe in the feet and calves;

• dilatation of collateral veins in the lower
extremities, abdomen and chest [4].
Aortocaval compression syndrome is caused

by restricted flow through the abdominal aorta
and inferior vena cava as a result of the uterus
compressing these vessels when a woman rests
in the supine position in late pregnancy. As in
inferior vena cava syndrome, the severity of
symptoms and potential complications are de-
pendent upon the diameter of these vessels, fetal
and uterine size, as well as duration of compres-
sion. Clinical symptoms in women are paleness,

Word count: 2642 Tables: 0 Figures: 0 References: 23

SU
M

M
A

R
Y

AUTHORS’ CONTRIBUTION: (A) Study Design · (B) Data
Collection · (C) Statistical Analysis · (D) Data Interpre-
tation · (E) Manuscript Preparation · (F) Literature Se-
arch · (G) Funds Collection

4 (46) 2017: 020-024 • REVIEW ARTICLE

©GinPolMedProject

Received: 08.05.2017
Accepted: 10.11.2017
Published: 13.12.2017



21

A. Bociek – Negative influence of maternal supine position in late pregnancy…

excessive sweating, thready pulse, bradycardia,
hypotonia and, in extreme cases, syncope [5].

Nevertheless, fetal consequences are the
most dangerous. Lower blood pressure in the
uterine artery results in reduced oxygen availa-
bility to the fetus, while prolonged hypoxemia
exacerbates fetal stress and elicits a defensive
reaction consisting in delivering oxygen to the
central organs in the best way possible. Intrau-
terine fetal death can be an extreme consequ-
ence [11–13,17,18]. English literature states
that aortocaval compression syndrome and
inferior vena cava syndrome can cause so-cal-
led supine hypotensive syndrome [1,3]. In most
cases, all symptoms subside upon switching to
the left lateral position, but permanent defects
in the maternal organism caused by prolonged
disorders in the circulatory system described
above prevent symptom regression. Moreover,
these changes are repeatable, which means that
assuming the supine position again causes
a return of symptoms [1–3, 6–8].

The problem discussed herein becomes even
more important when not only resting, but also
sleeping in the supine position is considered.
When sleeping, the position frequently does not
change for many hours. If the supine position
is the sleep position, one of the above-descri-
bed syndromes may develop. High repeatabili-
ty of this phenomenon may lead to permanent
health impairment in both the mother and the
fetus, including the most serious complication,
i.e. intrauterine fetal death [9–13].

RELIABILITY OF ANALYZED
SURVEY DATA
Most studies on this problem are survey-based
investigations. Their credibility may be therefo-
re doubted, as done by Warland J et al. [14].
These authors assessed the accuracy with which
women reported their sleep positions. The stu-
dy lasted for 3 nights and involved 30 women
in late pregnancy who were instructed to try to
sleep on the left side for as long in the night
as possible, and to switch to their left if they
woke up overnight in a different position. The
entire study was registered with video cameras.
Despite the fact that the women could answer
the question about the time in the night spent
on the left siderelatively accurately, significant
variability wasobserved between individual
participants, which might have caused certain
inaccuracies in studies on the influence of the
sleep position on maternal and fetal health [14].

SLEEP POSITIONS OF WOMEN
IN LATE PREGNANCY
O’Brien LM et al. [10] studied 51 pregnant
women in order to describe their typical sleep
positions and to determine the risk of compli-
cations associated with the supine position. Of
all participants, 82.4% reported sleeping on
their back for some part of night and the pro-
portion of overall time spent in this sleep po-
sition was 26.5% [10]. This means that a con-
siderable percentage of women may be at an
increased risk of symptoms associated with
aortocaval compression syndrome and inferior
vena cava syndrome.

Maternal consequences of the supine
position
Having analyzed statistical data and reported
cases, it was concluded that the symptoms of
the two syndromes can occur in women as early
as in the 20th week of pregnancy [8].

It was confirmed that these symptoms ma-
inly occur in the supine position and are prac-
tically non-existent when lying on the left side,
which is believed to be optimal for pregnant
women [1–3, 6–8]. Switching to the left is
a simple way to improve both clinical state and
comfort of pregnant women. The exact deter-
mination of which features might predispose to
any of these syndromes has been unsuccessful,
but associations have been found with uterine
volume, fetal weight and, above all, maternal
position [1,3,6,8]. These symptoms most com-
monly appear in primigravidas[11].

Moreover, a direct association was found
between maternal position and the size of the
inferior vena cava, also in women with no cli-
nical symptoms, which might suggest that the
syndrome may be of a mild course or does not
occur in all women with decreased cross-section
of the inferior vena cava. This may be a con-
sequence of the presence of numerous collate-
ral veins, which might compensate for inferior
vena cava flow restriction for some time or for
the entire pregnancy [1,2,7,15,16].

Aortocaval compression syndrome may have
various severity grades: the symptoms can be
mild, associated with slight circulation changes,
or severe with considerable blood pressure falls,
tachycardia and loss of consciousness [1–
3,5,8,17]. The severity of these disorders is
illustrated by an extreme case of a 41-year-old
woman at week 39 of gestation, reported by
De-Giorgio F et al. in 2012. The woman was
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found dead in the supine position. Autopsy
revealed that a probable cause of death was
supine hypotensive syndrome, i.e. a disorder
caused by aortocaval compression syndrome
and compression of large abdominal blood
vessels exerted by the uterus and the fetus [13].
Some sources report other causes of these symp-
toms, but most authors associate these circula-
tion disorders mainly with the supine position
[1–3,6–9,11–13,16–18]. Other potentially
harmful positions are the lithotomy position
and right lateral position [3].

Furthermore, bearing in mind the fact that
the left lateral position is the most optimal for
both the mother and the fetus, authors have also
considered the problem of conducting certain
studies in which women are placed in the su-
pine position for a long time, e.g. cardiac ima-
ging [8,16]. It must be underlined that the
guidelines of the European Society of Cardio-
logy (ESC) from 2011 on the diagnostic and
therapeutic management of pregnant women
with cardiac conditions state that echocardio-
graphy is the basic diagnostic examination to be
conducted in pregnant women (class IC). This
examination is not associated with radiation
exposure, it is readily available and can be
repeated, if necessary [19,20]. It is conducted
in the left lateral position (a typical position for
cardiac ECHO), which helps eliminate negative
changes in ejection volume and cardiac output.
If the examination requires patients to be placed
in the supine position, its duration should be
shortened as much as possible [19,20].

It has been shown that the heart changes its
activity and size considerably with a changed
position. These changes reach several to over
thirty per cent and are greater in later pregnan-
cies (starting from week 20). This has led to
a suspicion that women in later pregnancy than
week 20 should be placed in the left lateral
position for studies such as magnetic resonan-
ce imaging, since the load on the cardiovascu-
lar system in the supine position is too great and
distorts the image [8].

Fetal consequences of the supine
position
Older publications state that even if uterine
artery flow is reduced in the supine position due
to compression of large abdominal vessels by
the uterus, this does not necessarily entail chan-
ges in fetal circulation [2,15]. According to
other sources, however, there is no certainty
concerning the quality of transport between the

uterine artery and placenta in the conditions of
lower blood pressure despite the lack of chan-
ges in the fetal umbilical artery. This might
suggest that the fetus receives lower amounts of
substances essential for its survival, e.g. oxygen
[6,7,17,18]. The identification of the factor that
would increase fetal stress in the maternal su-
pine position is even more difficult since, as
shown in studies, maternal blood parameters,
such as hemoglobin saturation, partial pressure
of oxygen and carbon dioxide, bicarbonate
content and pH, are completely independent of
the maternal position and are maintained on a
stable level irrespective of position changes [21]:
pH 7.46, arterial PCO2 26.6 mmHg, venous PO2
88.3 mmHg, bicarbonates 18.2 mEq/L, and
hemoglobin oxygen saturation 0.96.

Moreover, the thesis that sleep apnea or
hypopnea might cause fetal disorders was refu-
ted since studies on sleep in pregnant women
did not show any significant associations betwe-
en these respiration disorders and maternal
partial pressure of oxygen in arterial blood [22].
The two studies mentioned above suggest that
the problem does not lie in maternal blood
parameters, including oxygenation, but rather
in the mother-to-fetus transport of these sub-
stances [6,7,11,17,21,22]. The relationship
between the supine position and fetal stress
seems to be unquestionable as research demon-
strates that the supine position maintained for
a long time gradually decreases fetal heart rate
and blood pH. This fetal behavior was descri-
bed by Abitbol MM in 14% of women, of
whom 19% presented symptoms only in the
supine position. The symptoms regressed imme-
diately after switching to the side and returned
once the women turned on her back again [17].
This occurred concurrently with uterine artery
contraction, decreased flow in the femoral ar-
teries and reduced pulse of the big toe. These
signs indicate aortocaval compression syndro-
me [17].

In a retrospective survey-based study con-
ducted in 583 patients experiencing stillbirth,
Rådestad I et al. asked the women about the
position taken when settling to sleep and the
position in which they were lying when waking
up 4 weeks, a week and the night preceding
stillbirth [9]. The study showed that in all
3 tested time periods, significantly more women
woke up than went to sleep in the supine
position, and over 25% of women woke up in
the supine position the night preceding still-
birth, which might indicate that this sleep
position is a risk factor of fetal death [9].
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By contrast with older data, a study by
Khatib N et al. from 2014 indicates that the
umbilical artery blood flow coefficient decreases
significantly when lying in the supine position
in late pregnancy (36–40 weeks) [7]. This dif-
ference may result from the fetal age of children
whose mothers participated in given studies.
According to the authors, flow restriction trig-
gers a defense reaction typical of hypoxemia
with the aim to provide all substances essential
for survival to the brain at the expense of the
rest of the organism. In this study, the middle
cerebral artery was observed. Despite the pro-
tective mechanisms, flow in this artery was
significantly reduced whenever the mother as-
sumed the supine position. The authors claim
that the cause of this phenomenon in late pre-
gnancy is aortocaval compression syndrome [7].

Another study, carried out by Silva KP et al.
in 2016, failed to show significant differences
in blood flow through the umbilical vessels,
while blood flow in the middle cerebral artery
returned to the values registered in the mater-
nal left lateral position ten minutes after having
been initially reduced [18]. This might be inter-
preted as an effective brain sparing mechanism,
but cannot be confirmed without further inve-
stigation [18]. Moreover, the cause of differing
results concerning umbilical artery blood flow
remains unknown. Perhaps this results from yet
unknown factors or too small groups of patients
enrolled into these studies.

In a case-control study with a large sample
(395 pregnant patients) from 2015, Gordon
A et al. [11] compared different potential risk
factors between women experiencing stillbirth
and women with no detected abnormalities.
The factors that differentiated the two groups
included [11]: level of education (lower in the
stillbirth group), well-paid job (less frequently
in the stillbirth group), suspicion of fetal growth
abnormalities (much more frequently in the
stillbirth group) and supine sleep position (much
more frequently in the stillbirth group). These
data might lead to a conclusion that supine sleep
position may increase the risk of stillbirth and
should be viewed as one of risk factors
[9,11,12].

In a paper from 2017 prepared by the Ma-
ternal Sleep In Pregnancy Research Group from
the University of Auckland, cardiotocography
was conducted in 29 healthy women in late
pregnancy [6]. State 1F, i.e. low fetal activity,
was predominant in patients sleeping in the
supine position. In addition, fetal heart rate was
also lower in this position. State 4F, i.e. the

most active, energetic fetal movements, was the
most common in the left lateral position.
Moderate movement (state 2F) was the most
common in the semi-recumbent position. The-
se data lead to a conclusion that, in the mater-
nal supine position, the fetus prepares for tem-
porary hypoxia by decreased mobility and re-
direction of blood supply from the peripheral
to central parts [6,23].

Another article, published in 2017 by War-
land J et al., distinguishes 3 factors that need
further investigation in terms of a possible risk
of stillbirth, namely [12]: fetal mobility, mater-
nal sleep position and maternal diet. The au-
thors suggest that sudden increased fetal mobi-
lity might be a warning sign of a direct threat
to fetal life. Maternal posture, particularly sle-
eping in the supine position, is believed to be
a significant risk factor [6,11,12,23]. As for the
maternal diet, it is indicated to introduce pro-
biotics in order to reduce the risk of stillbirth
[12].

CONCLUSION
Having analyzed the available articles on the
influence of the maternal position on the he-
alth of herself and her child, it can be conclu-
ded that around week 20 of gestation women
should be instructed to try to take the left la-
teral position when sleeping and resting, and to
avoid the supine position whenever possible [1–
3,8,6–13,15–18]. Nevertheless, there is no
definitive and clear evidence that the supine
position always restricts blood flow in the ute-
rine or umbilical artery, or that such restriction
has a negative effect on maternal and fetal well-
being [6,7,15,17,18]. Available statistical data
lead to a conclusion that the maternal supine
position correlates with both maternal and fetal
disorders in a number of studies [1–3,6–
8,11,13,16–18]. Maternal symptoms include
[1–5,8,13,16]: restricted blood flow in the
lower extremities, restricted blood flow through
the uterine artery, blood pressure fall, changes
in cardiac activity and functional parameters,
and syncope. Fetal symptoms encompass
[2,3,6,7,11–13,17,18]: lower fetal mobility,
lower heart rate, probable activation of physio-
logical hypoxemia-related central organ sparing
mechanisms, and a possible increase in the risk
of stillbirth.

Since there is some statistical evidence to
associate these maternal and fetal symptoms
with the maternal supine position, the risk of
these disorders, including stillbirth, should be
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reduced by educating women about these cor-
relationseven though the knowledge about me-
chanisms underlying these symptoms is lacking.
There are no statistically significant data on
negative effects of the left lateral position. Ta-
king this position might reduce the risk of he-
alth-related consequences in a dozen or several
dozen per cent of women [9,10] who could
eliminate this risk factor if properly instructed.

The problem still remains open and requires
further studies in order to elucidate the mecha-
nism in which the supine position might lead
to intrauterine death, and to determine mater-
nal and fetal characteristics that would inclu-
de these patients in the group of an increased
risk of consequences associated with staying in
the supine position for a long time in late pre-
gnancy.
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