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R

ecent retrospective case control studies have linked maternal going-to-sleep position with stillbirth, a devastating pregnancy
outcome. While this debate is reminiscent of data surrounding infant sleep position and sudden infant death syndrome, underlying
biological processes are certainly distinct. Maternal haemodynamics and upper airway patency in the supine position offer biological
plausibility for this association. However, currently available data have significant limitations and leave many questions unanswered.
Addressing these limitations in the future with prospective cohorts will likely prove difficult given the overall low relative prevalence
of stillbirths.
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As we spend about a third of our lives sleeping, sleep has been linked to many health outcomes
during the past few decades,1 such as cardiovascular2 and metabolic health, cognition,3 and even
mortality.4 Sleep in pregnancy has also emerged as an area of interest in relation to pregnancy
outcomes for both mother and foetus. However, most of the data in this population have been about
sleep disturbances, sleep quality and duration,5–8 and sleep disordered breathing.9–13 A recent, yet
limited body of literature has focused on sleep position and its potential connection with an adverse
pregnancy outcome, stillbirth.
Information resources such as books and websites advise patients to sleep in the left lateral
position, with ‘better blood flow’ being the main justification for such recommendation. It is well
established that in labour, the supine position is associated with decreased foetal oxygenation.14
Recent retrospective data have linked going to sleep in the supine position with an increase in the
risk for stillbirths.15–21
Stillbirth is a devastating complication. While there are well-established risk factors for stillbirth,
a large percentage of stillbirths occurs without obvious risk factors, making the association with
sleep position an attractive possibility, as it may be a potentially modifiable risk factor. A recent
study, an individual patient data meta-analysis of all available data by Cronin et al., has examined
sleep position data from nearly 800 stillbirths and over 2,000 controls.22 The study showed a
2.6-fold increase in the risk of stillbirths in women going to sleep in the supine position compared
with women going to sleep in the left decubitus position. None of the other non-supine goingto-sleep positions was associated with an increased risk. The study also showed no significant
interactions between sleep position and any of the prespecified indicators of foetal vulnerability.
It would be very exciting to identify sleep position as an established risk factor for stillbirths given its
potential for modification. There is certainly biological plausibility for the increased risk of stillbirths
in the supine position given haemodynamic changes in pregnancy, and increased tendency for
potential for upper airway collapsibility in this position. A recent imaging study performed on
women in the third trimester of pregnancy demonstrates significant reductions in both cardiac
output and blood flow in the inferior vena cava in the supine position compared to the left lateral
position.23 It is also possible that the link between the supine position and the occurrence of
stillbirths may relate to airway collapsibility in this position, and the occurrence of sleep disordered
breathing. The upper airway collapsibility contributing to obstructive sleep disordered breathing
is a result of a complex interplay of static (anatomy) and dynamic (neuromuscular network and
airflow) factors. The propensity of the upper airway to collapse is highest at the level of the
oropharynx (retropalatal and retroglossal).24 Critical closing pressure, the minimal intraluminal
airway pressure required to keep the collapsible segment open, is unaffected by sleep stage but
is higher in the supine compared to the lateral position.25 The minimal cross-sectional area of the
retroglossal space is increased significantly when body position is shifted from supine to lateral.26
Upper airway narrowing is exaggerated during pregnancy and more so in the supine position due
to upper airway oedema, decreased lung volumes and weight gain.27,28
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The available data on sleep position and pregnancy need to be
interpreted in the light of some significant limitations, methodological
and otherwise. 1) Case control design where going-to-sleep position data
were obtained after the occurrence of stillbirth may have potentially led
to recall bias.16,18–22 2) Sleep position data is all based on self report rather
than objective documentation.16,18–22 In the case-control studies, women
with a recent stillbirth were asked to recall their sleep position prior to
the occurrence of the stillbirth. 3) Though there is a good agreement
between self-reported going-to-sleep position and video monitoring,
kappa 0.52,19 stillbirth was linked to the going-to-sleep position and not
to the duration of time spent in that position on a given night. Though a
prior study suggests that pregnant women are likely to maintain their
going-to-sleep position for the next 70 minutes on average, the authors
did not report whether women spent the majority of their sleep time in
that position.29 Hence, it is possible that the time spent in a given position
during bedtime may be a more relevant variable to examine than the
going-to-sleep position. 4) The lack of specificity of the association of
supine sleep position with stillbirths. A recent internet-based study had
shown an association of a history of stillbirth with multiple sleep variables
such as waking up on the right side, not waking up more than once at
night and daily napping, but not with supine sleep.19 The association of
stillbirth with these sleep variables cannot be explained with the same
haemodynamic changes or upper airway collapsibility as supine sleep,
and hence show lack of specificity and raise questions about a causal
association with supine sleep. 5) Large population-based studies do not
support the association of a diagnosis of obstructive sleep apnoea with
the occurrence of stillbirth,11,30–32 making upper airway collapsibility as
a potential mechanistic pathway behind the association less plausible.
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Hence, recommendations based on these data would need to be
interpreted and disseminated very carefully as it is common for patients
to experience self-blame following an unexplained stillbirth. Obstetricians
usually approach this issue with great sensitivity, and any recommendations
would need to be given without triggering anxiety in future pregnancies.
Furthermore, while the ‘Back to Sleep’ modification of sleep position in
infants has resulted in a reduction in the number of cases of sudden infant
death syndrome, the implementation of sleep position changes in adults
who have the capability to change positions multiple times in their sleep
is not without challenges. Adherence to positional therapy in pregnant
women also appears to be worse than non-pregnant adults,33 given the
various mechanical changes that occur in a normal pregnancy, and make
sleep as fragmented and disrupted as it is.
In summary, the data on sleep position and stillbirths is very
intriguing; however, many questions remain to be answered before
recommendations and interventions to modify sleep position could be
incorporated into routine practice. What is the impact of the going-tosleep position on total bed time spent in that position? What about the
waking-up sleep position? Are there differences between early and late
stillbirth given the potentially more profound haemodynamic changes
later in pregnancy? Is there a potential for maternal adaptation to supine
sleep? Is there a correlation between maternal supine hypotension
syndrome and stillbirth? The complexity of stillbirth and the fact that it
is a rare event should not deter the scientific community from working
towards recommendations that could decrease the stillbirth rate, though
it would be unlikely that randomised trials aimed at reducing the rates of
stillbirth could be performed.
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