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Should we screen for sleep disordered breathing in pregnancy?

Key points
●●

●●

●●

Untreated sleep disordered breathing in pregnancy poses risks to maternal and fetal wellbeing, but
it is underdiagnosed.
Careful approaches to screening could improve rates of diagnosis, but thresholds for and benefits of
intervention are unclear.
Clinical guidelines and screening programmes for sleep disordered breathing in pregnancy need
to consider the potential harms of overdiagnosis and should involve shared decision making and
careful monitoring of outcomes relevant to the individual.

Educational aims
●●

Explore current knowledge of the prevalence of sleep disordered breathing in the pregnant population.

●●

Explore the relationship between sleep disordered breathing and adverse outcomes.

●●

Understand the approaches to diagnosis and management of sleep disordered breathing in pregnancy.

●●

36

Explore issues around screening, underdiagnosis and overdiagnosis in the context of sleep
disordered breathing in pregnancy.
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Review

Pregnant pause: should we
screen for sleep disordered
breathing in pregnancy?
Physiological and hormonal changes in pregnancy can contribute towards sleep disordered breathing
in pregnant women (SDBP). When present, SDBP increases the risk of several adverse maternal and
fetal outcomes independent of factors such as age, weight and pre-existing maternal comorbidities.
SDBP is underdiagnosed and may be hard to recognise because the presentation can be difficult
to differentiate from normal pregnancy and the severity may change over the course of gestation.
Timely intervention seems likely to help reduce adverse outcomes, but the relative benefits of
intervention are still unclear. The definition of what constitutes a sleep-related breathing “disorder”
in pregnancy may be different to the general population and so traditional thresholds for intervention
may not be relevant in pregnancy. Any modifications to the disease definition in this group, or
implementation of more intensive screening, may result in overdiagnosis. Further research is
needed to help clinicians evaluate the balance of benefits and harms in this process. Until this is
clearer there is a strong imperative for shared decision making in screening and treatment decisions,
and screening programmes should be monitored to assess whether improved outcomes can be
achieved at the healthcare system level.

Introduction
Several studies indicate that sleep disordered
breathing in pregnancy (SDBP) carries increased
maternal and fetal risks. Treatment of SDBP has
the potential to reduce these risks but healthcare
systems are poor at recognising it, and the condition
is probably underdiagnosed. This review will discuss
these issues in light of the most recent evidence
relating to screening, prognosis and management
of SDBP.
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Sleep disordered
breathing in pregnancy
Sleep disordered breathing (SDB) refers to a group of
conditions characterised by dysfunctional respiration
during sleep. Dysfunction may be central in origin,
arising from abnormal ventilatory control, but is
more commonly obstructive [1]. Obstructive events
involve narrowing of the upper airway resulting in
cessation of breathing (apnoea), reduction in airflow
(hypopnoea) or an increase in airway resistance,
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thresholds for and effectiveness of intervention are unclear. Clinicians should use shared decision
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resulting in arousal from sleep (respiratory effort
related arousal). The presence of these respiratory
events, in combination with symptoms such as
snoring, gasping and daytime sleepiness are used
to make a diagnosis of obstructive sleep apnoea
(OSA). While most studies of SDB in pregnancy have
focused on OSA, this review will use the broader term
SDB to reflect the reality that many studies have
used subjective definitions such as the presence
of snoring, and that patients may present with a
mixture of central and obstructive components.
SDB is uncommon in women of childbearing age,
but several factors can contribute towards it being
more common in pregnant women, compared with
their nonpregnant counterparts. During pregnancy,
increases in blood volume, adipose tissue, oedema
and rhinitis contribute to upper airway narrowing,
while changes in thoracoabdominal compliance
tend to elevate the diaphragm causing a reduction
in functional residual capacity (FRC) [2]. These
factors, along with increased respiratory drive
due to hormonal changes, result in increased
transpulmonary pressure during inspiration, and
increasingly negative airway pressures [3]. These
changes are to some extent dependent on the stage
of pregnancy and so the severity of SDBP tends to
increase from the first to the third trimester [2].
SDBP may therefore occur: 1) as a gestationally
onset phenomenon; or 2) as a worsening in severity
of a pre-existing abnormality, whether diagnosed
or undiagnosed. There may be different diagnostic,
prognostic and management implications of these
two manifestations, but the distinction is rarely
made in the literature, and can be difficult to
determine.

Prognostic consequences
In the general population untreated SDB has
long been associated with an increased risk of
cardiovascular and metabolic disease, cognitive
impairment, depression, excessive daytime
sleepiness and impaired quality of life [4]. Given
that these risks may arise in part due to chronic
untreated SDB, it is not clear that gestationalonset SDB, if spontaneously resolving post-partum,
would pose the same risks. Instead, there has been
growing concern that SDBP contributes to several
adverse pregnancy-related outcomes including
gestational diabetes mellitus (GDM), hypertensive
disorders of pregnancy (HDP), preterm birth (PTB),
fetal growth and birthweight, non-vaginal delivery
and miscarriage [2, 5–7].
Many prognostic studies have failed to account
for confounders such as body mass index (BMI) or
maternal age, have used inconsistent indicators
of SDB, or had inadequate power to assess rarer
outcomes [8, 9]. Recently, several studies have gone
some way to address these issues. A 2018 metaanalysis of 35 studies (n=56 751 837) separated
those that used symptom-based markers of SDB
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(i.e. snoring) from those relying on objective
diagnosis (OSA) [10]. OSA was associated with PTB
(OR 1.75, 95% CI 1.21–2.55), but both snoring and
OSA presentations were independently associated
with increased risk of: GDM (snoring OR 2.14, 95%
CI 1.63–2.81; OSA OR 1.71, 95% CI 1.23–2.38);
pregnancy-induced hypertension (snoring OR 1.93,
95% CI 1.63–2.28; OSA OR 1.80, 95% CI 1.28–
2.52); and pre-eclampsia (snoring OR 1.87, 95%
CI 1.27–2.75; OSA OR 2.83, 95% CI 1.87–3.70).
Another recent systematic review and metaanalysis [11] examined SDBP as a risk factor for
gestational age and birthweight at delivery, PTB,
mode of delivery, cord pH, Apgar score, neonatal
intensive care/special care unit, stillbirth,
perinatal death, meconium at delivery, and wound
complications. The initial analysis included 33
studies, but after excluding those that did not control
for maternal obesity and age, a meta-analysis could
only be carried out for three outcomes: SDBP was
associated with PTB (OR 2.00, 95% CI 1.49–2.68),
Caesarean birth (OR 1.73, 95% CI 1.52–1.98) and
babies born small for gestational age, i.e. <10th
percentile (OR 1.54, 95% CI 1.19–1.99).
A large retrospective, cross-sectional study
based on International Classification of Diseases,
Ninth Revision (ICD-9) diagnostic codes for OSA
identified some associations with rarer pregnancyrelated complications [12]. The large sample size
(n=1 577 632) allowed for comprehensive control
for factors including obesity, pre-pregnancy
hypertension and diabetes, age, ethnicity, parity,
tobacco alcohol and drug use, rural/urban status,
coronary heart disease, anaemia, hyperlipidaemia,
hypothyroidism, and adrenal disorders. As well
as identifying significant risks for GDM and
HDP, this study hypothesises SDBP as a risk
factor for pulmonary oedema, congestive heart
failure, cardiomyopathy, postoperative wound
complications, hysterectomy, length of hospital stay,
and intensive care unit admission. Interestingly, this
study found significant unadjusted odds ratios for
SDB as a risk factor for poor fetal growth, but after
controlling for confounders this relationship became
nonsignificant. Studies relating SDBP to fetal growth
are inconsistent, and several factors are probably
involved. One study evaluated the effect of mild OSA
on fetal outcomes independent of maternal risk
factors by only including normotensive, non-obese,
non-diabetic women [13]. Babies born to women
with mild OSA (n=26) had a higher birthweight
percentile (71 versus 57; p<0.01), were more likely
to be large for gestational age (28% versus 8%;
p=0.04) and were more likely to have a 1-min Apgar
score ≤7 (23% versus 5%; p<0.01) than controls
(n=129).
Plausible mechanisms exist to explain many
of these poor outcomes, including sympathetic
activation, inflammation, oxidative stress and
endothelial dysfunction [7, 14]. Furthermore,
the largest prospective analysis of objectively
determined SDBP, to date, indicates an apparent
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exposure–response relationship between apnoea–
hypopnoea index (AHI) and pregnancy-related
hypertension, as well as GDM [15]. Using home
sleep apnoea testing (HSAT), this study identified
that even mild OSA was associated with increased
cardiometabolic risk. Although not fully understood,
these mechanisms probably interact to cause
impaired placental function, leading to poor fetal
outcomes and increased intensity of medical
intervention [9, 11].
Despite evidence linking SDB and insomnia
to poor mental health status in the general
population [16], there have been relatively few
studies evaluating the link between SDBP and
perinatal depression. One small cohort study
found an association with poor or disordered
sleep in pregnancy and maternal depression and
anxiety [17]. Another study examined a group of
women with a history of mood disorders (n=38)
compared with a control group (n=45) [18]. This
study used self-reported sleep and symptom
assessments, including the Pittsburgh Sleep Quality
Index (PSQI), Biological Rhythms Interview of
Assessment in Neuropsychiatry and the Edinburgh
Postnatal Depression Scale, carried out in the third
trimester and between six and 12 weeks after birth.
Both groups experienced worsening depressive
symptoms as pregnancy progressed, and women
with pre-existing mood disorders reported higher
rates of disruption to biological rhythms and sleep,
suggesting that disordered sleep contributes to
severity of postnatal depression. There is also
evidence that disordered sleep in pregnancy can
impact infant wellbeing, such as increased risk
of attention deficit hyperactivity disorder [19].
Treatment of SDB has been effective at reducing
depressive symptoms in the general population
[20, 21] and it seems reasonable to extrapolate
this to pregnant women. However, there is as yet
no clear evidence for this and further studies need
to explore this relationship.

Prevalence
SDBP is associated with being older, having a higher
BMI, being black, and with use of tobacco and drugs
[12, 22, 23]. However, there is significant variation
in estimates of overall prevalence. Few studies have
used the “gold-standard” diagnostic modality of
attended overnight polysomnography (PSG) [24]
to assess prevalence. PSG involves measurement
of respiratory and neurophysiological signals to
stage sleep, identify respiratory events and identify
sleep disturbance. Despite being the most sensitive
measure of severity of SDB, the high cost and lack
of access to PSG has led to a relaxation of American
Academy of Sleep Medicine (AASM) clinical practice
guidelines. Current recommendations allow a
diagnosis to be made using respiratory HSAT
devices in cases where comorbidities have been
excluded [25]. These devices generally focus on

measurement of respiration and oxygen saturation,
but lack electroencephalogram (EEG) measurement
and so cannot detect arousal. Instead HSAT devices
use measurement of respiration and oxygen
saturation to produce an AHI. By failing to recognise
arousal, HSAT is less able to detect milder SDB
and may lead to false negative studies. The AASM
guidelines also allow the use of pulsatile arterial
tonometry (PAT) devices [25]. These devices use
finger plethysmography sensors to detect changes
in autonomic activity and can estimate the presence
of EEG arousal. A small study in pregnant women
(n=31) using the WatchPAT-200 device (Itamar
Medical, Cesarea, Israel) gave a sensitivity and
specificity of 0.88 and 0.87 for an AHI ≥5 events·h−1,
and 1.00 and 0.81 for a respiratory disturbance
index ≥10 events·h−1, compared to unattended
home PSG [26]. There are currently no guidelines
on the most appropriate diagnostic modality in
pregnancy, but given that SDBP typically exists
at the milder end of the spectrum [22, 27] HSAT
devices might not have adequate sensitivity and
should be used cautiously.
In many healthcare systems cost is a major
factor in decisions over diagnostic and screening
modalities. Attended PSG requires an inpatient
stay, as well as time-consuming setup, recording
and analysis from skilled healthcare workers,
making it impractical without pre-screening to
identify women with a high pre-test probability.
Many research studies have attempted to use
screening questionnaires such as the STOP-Bang
questionnaire, Berlin Questionnaire (BQ) or Epworth
Sleepiness Score (ESS) to identify women at high risk
of SDB. Using these measures, around 12% to 46%
(first and third trimester, respectively) of women can
screen positive [28]. These estimates need to be
interpreted with caution however as questionnaires
may not perform well in all stages of pregnancy
[29]. A criticism of the STOP-Bang questionnaire
when used in pregnancy is that two of the eight
questions, referring to gender and age >50 years,
are largely irrelevant, while another refers to feeling
tired or fatigued in the day, which is a common
feature of most pregnancies. A recent meta-analysis
demonstrated a sensitivity and specificity of just
0.66 and 0.62 for the BQ, and 0.44 and 0.62 for
the ESS when compared to PSG [30].
Compared to questionnaire surveys, prevalence
estimates using objective measurement techniques
tend to give quite varied estimates. The largest
prospective study using HSAT measurements to
date (n=3132) found OSA prevalence in early and
mid-pregnancy to be 3.6% and 8.3%, respectively
[15]. In a smaller sample (n=128) of “high-risk”
women (BMI ≥30 kg·m−2, hypertension, pregestational diabetes, previous pre-eclampsia
and/or a twin gestation), Facco et al. [31] found
a much higher prevalence of between 30% and
50% (from early to late pregnancy). Pamidi et al.
[27] used more rigorous, but unattended home
PSG monitoring to record an AHI >5 events·h−1
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in 66% of women (n=230), although the sample
excluded women carrying babies predicted to be
large for gestational age. Pien et al. [22] carried out
the largest study using “gold-standard” attended
PSG. This study used a modest sample size (n=105)
but used a stratified recruitment strategy to include
individuals from a range of BMI ranges. First and
third trimester OSA prevalence was estimated
as being 8.4% and 24.4% respectively. While
prevalence estimates based upon attended PSG
arguably have better internal validity than HSAT
studies, it is not clear whether estimates can be
reliably transposed to other populations.

Underdiagnosis
Several studies which have interrogated diagnostic
coding databases can offer an insight into the
ability of healthcare systems to diagnose SDB at
the population level. Felder et al. [32] queried a
database of around 3 million pregnant women
in California and identified OSA, based on ICD-9
codes, in around 0.05% of individuals. Similar
studies using the US National Perinatal Information
Center database [12] and the military hospitals
“M2” database [33] found an OSA prevalence of
0.12% (n=1 577 632), and 0.087% (n=305 001),
respectively. These figures reflect the reality of
clinical practice, in North America at least, but are
clearly different to the findings of even the most
modest objective screening studies discussed
above. This disparity casts doubt on either the
accuracy of the coding, the ability of healthcare
systems to identify SDBP, or both, and suggests
that SDBP is significantly underdiagnosed.
Given the significant body of evidence that
there is an association between SDBP and
adverse outcomes, it is important to understand
why healthcare systems seem to be so poor at
diagnosing it. Despite a high prevalence of SDB
in the general population [34], recognition of the
condition remains poor [35–37], particularly in
populations with existing cardiometabolic disease
[38, 39]. Recognition of SDB in nonpregnant
women may be particularly problematic as the
presentation is likely to be different compared to
men. For example, women with SDB are more likely
to report tiredness and sleep-onset insomnia, but
less likely to report snoring or apnoeas [40]. As well
as this sex-based difference, there is difficulty in
defining what constitutes normal sleep and daytime
sleepiness in pregnancy. A meta-analysis of 24
studies documenting sleep quality in pregnancy
using PSQI found that 45.7% of pregnant women
experienced “poor sleep” during pregnancy. A
normal PSQI is generally considered to be <5, but
the average score during pregnancy was 6.03, with
scores increasing from the second to third trimester
[41]. In another study using an internet-based
questionnaire (n=2427), 100% of pregnant women
reported frequent night-time awakenings and
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most took daytime naps (78%) [42]. Furthermore,
women diagnosed with third trimester OSA using
attended PSG were not sleepier than controls,
and the presence of daytime sleepiness does not
reliably predict the presence of a sleep disorder [22].
These sleep-related features of pregnancy could be
a result of a primary sleep disorder such as SDBP,
restless leg syndrome or insomnia, all of which are
well documented to increase in prevalence during
pregnancy [43, 44]. They could also be secondary
to pregnancy-related phenomena such as nausea,
muscle cramps, shortness of breath, Braxton–
Hicks contractions, fetal movements, nocturia,
rhinitis, gastro-oesophageal reflux or raised body
temperature.
Part of the reason for underdiagnosis is the
apparent lack of a coherent approach to screening
or diagnosis of SDBP. Questionnaire surveys of
obstetric anaesthetists in North America [45] and
the UK [46] revealed that most facilities do not have
SDBP management guidelines, and many never
screen for SDBP even when patients are deemed
“high-risk”. When screening does take place, the
surveys indicate that the most common methods
were ESS, BQ and STOP-Bang questionnaires,
which as discussed have limited utility in this
group. In another study, a survey of 776 women
and 250 clinicians from the same hospital was used
to evaluate the way in which SDB was assessed
during prenatal care [47]. While 40% of recently
post-partum women reported being asked by
clinicians about sleep quality, fewer than 5% were
asked about snoring or gasping, and only 1.8%
were referred for a sleep evaluation. Clinicians
corroborated this, with most reporting that they
“almost never” asked about snoring or daytime
sleepiness or made referrals to a sleep specialist.
Referral rates seem particularly low given the risk
factors in this group: around 32% of women in the
sample snored, 22% were obese, 12% had a current
or previous history of gestational hypertension, and
16% had a history of depression.
Another cause of low rates of diagnosis might be
reluctance to undergo a diagnostic sleep study. In
one study of 456 women identified as having a high
likelihood of OSA based on questionnaire data, only
13% completed objective testing following referral
[28]. The reason for this is not entirely clear as
completion rates as high as 83% [22], 86% [48] and
81% [49] of consented women have been reported
elsewhere. Reported reasons for non-completion
included preterm labour, miscarriage, medically
advised bed rest, lack of sleep centre capacity,
lack of appropriate medical insurance and social
obligations. Even when a diagnosis has been made,
the perceived importance of SDB among pregnant
women appears to be low. Wilson et al. [48]
reported that <10% of women in their study with
objectively measured SDB attended subsequent
sleep physician appointments.
There is consensus that healthcare systems
need to do more to improve diagnosis of SDBP
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[14, 42, 44, 50]. The rationale for this is clear;
if SDBP can be identified early on in pregnancy
then it would serve as a potentially modifiable risk
factor for a number of adverse outcomes [44]. But
this opportunity needs to be balanced against the
potential problems associated with overdiagnosis
of disease. There is currently no evidence of
overdiagnosis of SDBP; however, it is an important
consideration in preventative medicine, and is a
risk whenever diagnostic testing is carried out in
the absence of symptoms [51]. In the context of
pregnancy this understanding could be extended
to include diagnostic testing where the symptoms
are not distinguishable from those experienced in
“normal” pregnancy. Kale and Korenstein [51]
identify some of the causative factors that are
thought to contribute towards overdiagnosis. These
include broadened disease definitions, technological
advances, public health interventions, a culture of
medicalisation and increased acceptance of riskreduction as a management strategy. Many of
these factors are or could be present with regard
to SDBP (table 1), and so clinicians and researchers
have an obligation to take this into account when
determining the most appropriate course of action.

Practical implications
There is a movement to revise diagnostic definitions
of OSA in the general population in recognition of the
existence of different clinical and pathophysiological
phenotypes [52]. Existing evidence indicates that
even mild SDBP or “snoring” conveys risk for
several adverse outcomes and so clinicians and
researchers should consider whether conventional
thresholds for intervention need to be lowered.
There are no specific guidelines for treatment of
SDBP and the standard intervention for SDBP is
assumed to be nocturnal continuous positive airway
pressure (CPAP). Other options, such as surgery or
mandibular devices, may not be appropriate due

to concerns over safety or efficacy in pregnancy
[50]. Small studies indicate that CPAP is safe,
can be tolerated in pregnancy, and may improve
pregnancy-induced hypertension, pre-eclampsia
and GDM [50]. However, the evidence for this is
not unequivocal [53], and larger scale randomised
controlled trials are needed to fully understand the
threshold at which intervention might be helpful.
An alternative treatment approach that requires
further investigation is postural modification. Sleep
in the supine position is associated with changes
in lung volume and airway shape which may
predispose airway collapse [54], and the supine
position may exacerbate respiratory instability
[55]. Some individuals exhibit sleep apnoea which
is positionally dependent; with upper airway being
more prone to collapse when supine. In the general
population, sleep position trainers can be effective
at reducing severity of OSA and are well tolerated
over the short [56] and long term [57]. Positional
OSA is more common in milder cases of OSA,
potentially making it an appropriate intervention
for pregnant women. This approach is consistent
with current advice for pregnant women to sleep on
their side. Although not evaluated specifically in the
context of SDBP, an initial study has demonstrated
that positional trainer devices are acceptable to
pregnant women and can reduce supine sleep time
[58]. Prospective randomised controlled studies are
required to evaluate whether positional training
devices can improve outcomes.
To minimise the potential consequences of
overdiagnosis, clinicians must be able to evaluate
the harms associated with any treatment. While
CPAP may be safe, many find it very uncomfortable
to use or fail to tolerate it [59]. Sleep disturbance
is common in pregnancy, and comorbidities such
as insomnia have an adverse effect on CPAP
compliance [60], potentially limiting the utility
of CPAP in this population. In addition, the CPAP
setup and follow-up process may require several
clinic visits. While treatment burden associated

Table 1 Potential drivers for overdiagnosis of SDBP
Category

Factor

Considerations in SDBP

Broadening disease definitions Lowered diagnostic thresholds

Should snoring in pregnancy be considered a
pathology?

Technology

Availability of testing

Is widespread testing more feasible with lesscostly HSAT technologies compared with
traditional gold-standard PSG?

Public health interventions

Widespread screening

Should prenatal healthcare systems introduce
screening regimes to detect SDBP?

Culture of medical care

Value of diagnosis for its own sake

What are the labelling consequences of making a
diagnosis of SDBP?

Clinician error

Overestimation of the benefit of therapy

Does “treatment” of SDBP improve maternal and
fetal outcomes?

Adapted from [51].
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Self-evaluation questions
1. Which of the following statements is correct? SDBP is caused by …
a) increased transpulmonary pressure during inspiration, caused by an
elevated diaphragm, increased FRC and reduced ventilatory drive.
b) increased transpulmonary pressure during inspiration, caused by an
elevated diaphragm, reduced FRC and increased ventilatory drive.
c) reduced transpulmonary pressure during inspiration, caused by an
elevated diaphragm, reduced FRC and increased ventilatory drive.
d) reduced transpulmonary pressure during inspiration, caused by an
elevated diaphragm, increased FRC and increased ventilatory drive.
2. Which of the following statements is correct? Current research
suggests that …
a) snoring alone is not associated with adverse outcomes such as GDM
and pre-eclampsia.
b) both snoring and OSA are associated with adverse outcomes such as
GDM and pre-eclampsia.
c) OSA alone is associated with adverse outcomes such as GDM and
pre-eclampsia.
d) snoring alone is associated with adverse outcomes such as GDM and
pre-eclampsia.
3. Which of the following statements is correct? Using gold-standard
attended PSG the prevalence of OSA in pregnancy is around …
a) 8% in trimester one, rising to 24% in trimester three.
b) 4% in trimester one, rising to 8% in trimester three.
c) 12% in trimester one, rising to 46% in trimester three.
d) 4% in trimester one, rising to 46% in trimester three.
4. Which of the following statements is correct? The potential harms
associated with overdiagnosis might be mitigated by …
a) avoiding shared decision-making tools.
b) broadening the definition of SDBP to include snoring.
c) screening more pregnant women.
d) a better understanding of individual disease burden.

with CPAP might not compare to other chronic
conditions, a “high-risk” pregnancy may require
more intensive monitoring, and additional sleep
clinic visits may be unaffordable, or impractical due
to work or social care obligations. It is clear that
treatment burden should be taken into account in
the design of clinical services [61], and the same
imperative holds for research programmes. Poor
CPAP adherence has been a limitation to several
studies investigating metabolic and cardiovascular
outcomes, and work is underway to explore the
feasibility of CPAP in the context of a large-scale
randomised controlled trial in this population [62].
A better understanding of the perceptions of and

preferences for other interventions would also be
helpful in this context.
Pregnancy can be an emotive time and there
is a need to understand the psychological effects
of labelling with SDBP. A diagnosis of SDBP might
increase the likelihood of a pregnancy being labelled
as “high-risk”, potentially limiting choice for women,
for example by removing the opportunity for a
home- or water-birth, or vaginal delivery. Some
individuals may have a preference for risk reduction,
even though the likelihood of a particular harm may
be small. For others the psychological, financial or
practical consequences of diagnosis or intervention
may be of more concern. Therefore, when dealing
with uncertainty clinicians should strive for shared
decision-making approaches [63]. As well as reducing
individual choice, there is the potential for the
labelling of pregnant women with a condition to have
a detrimental impact on maternal wellbeing. A recent
study demonstrated that a perceived pregnancy risk
has a significant negative effect on postnatal maternal
well-being, even in the absence of objective risk [64].
Clinicians therefore need to empower individuals to
make choices about screening for, and treatment of,
SDBP in a way that avoids excessive anxiety [65]. In
the absence of clear evidence that intervention can
mediate risk, this is a difficult task, and researchers
should work towards development of shared decisionmaking tools for use in this context.

Conclusion
SDBP is an underdiagnosed condition, but one which
poses significant risks to maternal and fetal wellbeing,
even at the milder end of the spectrum. Clearer clinical
practice guidelines and more rigorous approaches to
screening would probably improve rates of diagnosis,
but a series of interrelated questions remain regarding
when and how to screen, how to define a “disorder”,
and whether intervention is likely to produce a net
benefit. In all cases the relative merits of screening
and intervention depend to some extent on what
harms are likely to cause the most concern to the
individual. Researchers and clinicians need to
consider ways to facilitate shared decision making,
this includes exploring issues around treatment
burden in this population. Any changes in disease
definitions or thresholds for intervention need to
consider the consequences of the change [66] and
careful monitoring of relevant health outcomes
is needed to evaluate the effect of new screening
programmes.

Affiliations
Alex Perkins1, Alys Einion2
1

Respiratory and Sleep Physiology, College of Human and Health Sciences, Swansea University, Swansea, UK.
Midwifery and Reproductive Health, College of Human and Health Sciences, Swansea University, Swansea, UK.

2

42

Breathe | March 2019 | Volume 15 | No 1

Should we screen for sleep disordered breathing in pregnancy?

Conflict of interest
A. Perkins is supported by a fellowship grant funded by RCBC Wales through Health and Care Research Wales,
Welsh Government, and has previously received personal fees from AstraZeneca (honoraria for course teaching in
2016). A. Einion has nothing to disclose.

References
1. Bourjeily G, Sharkey KM, Mazer J, et al. Central sleep apnea
in pregnant women with sleep disordered breathing. Sleep
Breath 2015; 19: 835–840.
2. Pamidi S, Kimoff RJ. Maternal sleep-disordered breathing.
Chest 2018; 153: 1052–1066.
3. Morong S, Hermsen B, De Vries N. Sleep-disordered breathing
in pregnancy: a review of the physiology and potential role for
positional therapy. Sleep Breath 2014; 18: 31–37.
4. Jordan AS, McSharry DG, Malhotra A. Adult obstructive sleep
apnoea. Lancet 2014; 383: 736–747.
5. Edwards N, Middleton PG. Sleep disordered breathing and
pregnancy. Thorax 2002; 57: 555–558.
6. Lee EK, Gutcher ST, Douglass AB. Is sleep-disordered breathing
associated with miscarriages? An emerging hypothesis. Med
Hypotheses 2014; 82: 481–485.
7. Balserak BI. Sleep disordered breathing in pregnancy. Breathe
2015; 11: 268–277.
8. Warland J, Dorrian J, Morrison JL, et al. Maternal sleep during
pregnancy and poor fetal outcomes: a scoping review of the
literature with meta-analysis. Sleep Med Rev 2018; 41: 197–219.
9. Pamidi S, Pinto LM, Marc I, et al. Maternal sleep-disordered
breathing and adverse pregnancy outcomes: a systematic
review and metaanalysis. Am J Obstet Gynecol 2014; 210:
52.e1–52.e14.
10. Li L, Zhao K, Hua J, et al. Association between sleep-disordered
breathing during pregnancy and maternal and fetal outcomes:
an updated systematic review and meta-analysis. Front Neurol
2018; 9: 91.
11. Brown NT, Turner JM, Kumar S. The intrapartum and perinatal
risks of sleep-disordered breathing in pregnancy: a systematic
review and metaanalysis. Am J Obstet Gynecol 2018; 219:
147–161.
12. Bourjeily G, Danilack VA, Bublitz MH, et al. Obstructive sleep
apnea in pregnancy is associated with adverse maternal
outcomes: a national cohort. Sleep Med 2017; 38: 50–57.
13. Telerant A, Dunietz GL, Many A, et al. Mild maternal obstructive
sleep apnea in non-obese pregnant women and accelerated
fetal growth. Sci Rep 2018; 8: 10768.
14. Dominguez JE, Habib AS, Krystal AD. A review of the
associations between obstructive sleep apnea and
hypertensive disorders of pregnancy and possible mechanisms
of disease. Sleep Med Rev 2018; 42: 37–46.
15. Facco FL, Parker CB, Reddy UM, et al. Association between
sleep-disordered breathing and hypertensive disorders of
pregnancy and gestational diabetes mellitus. Obstet Gynecol
2017; 129: 31–41.
16. Lang CJ, Appleton SL, Vakulin A, et al. Co-morbid OSA and
insomnia increases depression prevalence and severity in
men. Respirology 2017; 22: 1407–1415.
17. Shariat M, Abedinia N, Noorbala AA, et al. The relationship
between sleep quality, depression, and anxiety in pregnant
women: a cohort study. J Sleep Sci 2017; 2: 20–27.
18. Krawczak EM, Minuzzi L, Hidalgo MP, et al. Do changes in
subjective sleep and biological rhythms predict worsening
in postpartum depressive symptoms? A prospective study
across the perinatal period. Arch Womens Ment Health 2016;
19: 591–598.
19. Vizzini L, Popovic M, Zugna D, et al. Maternal anxiety,
depression and sleep disorders before and during pregnancy,
and preschool ADHD symptoms in the NINFEA birth cohort
study. Epidemiol Psychiatr Sci 2018; in press [https://doi.
org/10.1017/S2045796018000185].
20. Edwards C, Mukherjee S, Simpson L, et al. Depressive
symptoms before and after treatment of obstructive sleep

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.
36.

37.

38.

39.

apnea in men and women. J Clin Sleep Med 2015; 11:
1029–1038.
Povitz M, Bolo CE, Heitman SJ, et al. Effect of treatment of
obstructive sleep apnea on depressive symptoms: systematic
review and meta-analysis. PLoS Med 2014; 11: e1001762.
Pien GW, Pack AI, Jackson N, et al. Risk factors for sleepdisordered breathing in pregnancy. Thorax 2014; 69:
371–377.
Wilson DL, Walker SP, Fung AM, et al. Can we predict sleepdisordered breathing in pregnancy? The clinical utility of
symptoms. J Sleep Res 2013; 22: 670–678.
Berry RB, Budhiraja R, Gottlieb DJ, et al. Rules for scoring
respiratory events in sleep: update of the 2007 AASM Manual
for the Scoring of Sleep and Associated Events. 2012; 8:
597–619.
Kapur VK, Auckley DH, Chowdhuri S, et al. Clinical practice
guideline for diagnostic testing for adult obstructive sleep
apnea: an American Academy of Sleep Medicine clinical
practice guideline. J Clin Sleep Med 2017; 13: 479–504.
O’Brien LM, Bullough AS, Shelgikar AV, et al. Validation of
watch-PAT-200 against polysomnography during pregnancy.
J Clin Sleep Med 2012; 8: 287–294.
Pamidi S, Marc I, Simoneau G, et al. Maternal sleep-disordered
breathing and the risk of delivering small for gestational
age infants: A prospective cohort study. Thorax 2016; 71:
719–725.
Antony KM, Agrawal A, Arndt ME, et al. Association of adverse
perinatal outcomes with screening measures of obstructive
sleep apnea. J Perinatol 2014; 34: 441–448.
Tantrakul V, Sirijanchune P, Panburana P, et al. Screening
of obstructive sleep apnea during pregnancy: differences in
predictive values of questionnaires across trimesters. J Clin
Sleep Med 2015; 11: 157–163.
Tantrakul V, Numthavaj P, Guilleminault C, et al. Performance
of screening questionnaires for obstructive sleep apnea during
pregnancy: a systematic review and meta-analysis. Sleep Med
Rev 2016; 36: 96–106.
Facco FL, Ouyang DW, Zee PC, et al. Sleep disordered breathing
in a high-risk cohort prevalence and severity across pregnancy.
Am J Perinatol 2015; 31: 899–904.
Felder JN, Baer RJ, Rand L, et al. Sleep disorder diagnosis during
pregnancy and risk of preterm birth. Obstet Gynecol 2017;
130: 573–581.
Spence DL, Allen RC, Lutgendorf MA, et al. Association of
obstructive sleep apnea with adverse pregnancy-related
outcomes in military hospitals. Eur J Obstet Gynecol Reprod
Biol 2017; 210: 166–172.
Senaratna CV, Perret JL, Lodge CJ, et al. Prevalence of
obstructive sleep apnea in the general population: a
systematic review. Sleep Med Rev 2017; 34: 70–81.
Miller JN, Berger AM. Screening and assessment for obstructive
sleep apnea in primary care. Sleep Med Rev 2016; 29: 41–51.
Fuhrman C, Fleury B, Nguyên X-L, et al. Symptoms of sleep
apnea syndrome: high prevalence and underdiagnosis in the
French population. Sleep Med 2012; 13: 852–858.
Sanna A, Passali D, De Benedetto M, et al. Obstructive sleep
apnea syndrome and public health: the Italian way. Sleep
Breath 2017; 21: 995–996.
Costa LE, Uchôa CHG, Harmon RR, et al. Potential
underdiagnosis of obstructive sleep apnoea in the cardiology
outpatient setting. Heart 2015; 101: 1288–1292.
Heffner JE, Rozenfeld Y, Kai M, et al. Prevalence of diagnosed
sleep apnea among patients with type 2 diabetes in primary
care. Chest 2012; 141: 1414–1421.

Breathe | March 2019 | Volume 15 | No 1

43

Should we screen for sleep disordered breathing in pregnancy?

Suggested
answers
1. b.
2. b.
3. a.
4. d.

44

40. Nigro CA, Dibur E, Borsini E, et al. The influence of gender
on symptoms associated with obstructive sleep apnea. Sleep
Breath 2018; 22: 683–693.
41. Sedov ID, Cameron EE, Madigan S, et al. Sleep quality during
pregnancy: a meta-analysis. Sleep Med Rev 2018; 38:
168–176.
42. Mindell JA, Cook RA, Nikolovski J. Sleep patterns and sleep
disturbances across pregnancy. Sleep Med 2015; 16: 483–488.
43. Abbott SM, Attarian H, Zee PC. Sleep disorders in perinatal
women. Best Pract Res Clin Obstet Gynaecol 2014; 28:
159–168.
44. Romero R, Badr MS. A role for sleep disorders in pregnancy
complications: challenges and opportunities. Am J Obstet
Gynecol 2014; 210: 3–11.
45. Dominguez JE, Lockhart EM, Miskovic A, et al. Recognition
of obstructive sleep apnea in pregnancy survey. Int J Obstet
Anesth 2016; 26: 85–87.
46. Miskovic A, Simpson M, Dominguez JE, et al. Recognising
obstructive sleep apnoea in pregnancy – a survey of UK
obstetric anaesthetists. Anaesthesia 2017; 72: 1564.
47. Bourjeily G, Raker C, Paglia MJ, et al. Patient and provider
perceptions of sleep disordered breathing assessment during
prenatal care: a survey-based observational study. Ther Adv
Respir Dis 2012; 6: 211–219.
48. Wilson DL, Walker SP, Fung AM, et al. Sleep-disordered
breathing in hypertensive disorders of pregnancy: a BMImatched study. J Sleep Res 2018; 27: e12656.
49. Bublitz MH, Monteiro JF, Caraganis A, et al. Obstructive sleep
apnea in gestational diabetes: A pilot study of the role of the
hypothalamic-pituitary-adrenal axis. J Clin Sleep Med 2018;
14: 87–93.
50. Truong KK, Guilleminault C. Sleep disordered breathing
in pregnant women: maternal and fetal risk, treatment
considerations, and future perspectives. Expert Rev Respir
Med 2018; 12: 177–189.
51. Kale MS, Korenstein D. Overdiagnosis in primary care: framing
the problem and finding solutions. BMJ 2018; 362: k2820.
52. Randerath W, Bassetti CL, Bonsignore MR et al. Challenges
and perspectives in obstructive sleep apnoea: report by an ad
hoc working group of the Sleep Disordered Breathing Group
of the European Respiratory Society and the European Sleep
Research Society. Eur Respir J 2018; 52: 1702616.
53. Chirakalwasan N, Amnakkittikul S, Wanitcharoenkul E, et al.
Continuous positive airway pressure therapy in gestational
diabetes with obstructive sleep apnea: a randomized
controlled trial. J Clin Sleep Med 2018; 14: 327–336.

Breathe | March 2019 | Volume 15 | No 1

54. Joosten SA, Sands SA, Edwards BA, et al. Evaluation of the
role of lung volume and airway size and shape in supinepredominant obstructive sleep apnoea patients. Respirology
2015; 20: 819–827.
55. Joosten SA, Landry SA, Sands SA, et al. Dynamic loop gain
increases upon adopting the supine body position during sleep
in patients with obstructive sleep apnoea. Respirology 2017;
22: 1662–1669.
56. Ravesloot MJL, White D, Heinzer R, et al. Efficacy of the new
generation of devices for positional therapy for patients with
positional obstructive sleep apnea: a systematic review of the
literature and meta-analysis. J Clin Sleep Med 2017; 13: 813–824.
57. de Ruiter MHT, Benoist LBL, de Vries N, et al. Durability of
treatment effects of the Sleep Position Trainer versus oral
appliance therapy in positional OSA: 12-month follow-up of a
randomized controlled trial. Sleep Breath 2018; 22: 441–450.
58. Warland J, Dorrian J, Kember AJ, et al. Modifying maternal
sleep position in late pregnancy through positional therapy:
a feasibility study. J Clin Sleep Med 2018; 14: 1387–1397.
59. Rotenberg BW, Murariu D, Pang KP. Trends in CPAP adherence
over twenty years of data collection: a flattened curve.
J Otolaryngol Head Neck Surg 2016; 45: 43.
60. Ong JC, Crawford MR. Insomnia and obstructive sleep apnea.
Sleep Med Clin 2013; 8: 389–398.
61. Dobler CC, Harb N, Maguire CA, et al. Treatment burden should
be included in clinical practice guidelines. BMJ 2018; 4065:
k4065.
62. Pamidi S, Meltzer SJ, Garfield N, et al. A pilot randomizedcontrolled trial on the effect of CPAP treatment on glycemic
control in gestational diabetes: study design and methods.
Front Endocrinol (Lausanne) 2018; 9: 659.
63. Dobler CC, Sanchez M, Gionfriddo MR, et al. Impact of decision
aids used during clinical encounters on clinician outcomes and
consultation length: a systematic review. BMJ Qual Saf 2018;
in press [https://doi.org/10.1136/bmjqs-2018-008022].
64. Miri KP, Yaira HR, Osnat L. The perceived risk of pregnancy
as a mediator of the association between prenatal maternal
self-efficacy and postnatal subjective well-being. Psychiatry
Res 2016; 244: 62–64.
65. Sharp GC, Lawlor DA, Richardson SS. It’s the mother!: How
assumptions about the causal primacy of maternal effects
influence research on the developmental origins of health
and disease. Soc Sci Med 2018; 213: 20–27.
66. Doust J, Vandvik PO, Qaseem A, et al. Guidance for modifying
the definition of diseases: A checklist. JAMA Intern Med 2017;
177: 1020–1025.

