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Abstract
Obstructive sleep apnea (OSA) is a common sleep-related breathing disorder in
pregnant populations, which is not only associated with multiple adverse preg-
nancy outcomes but may also exert significant long-term impacts on maternal
and infant health. Currently, the gold standard for OSA diagnosis, polysomnog-
raphy (PSG), is challenging to implement on a large scale in pregnant popula-
tions, resulting in the majority of pregnancy-related OSA cases failing to receive
timely diagnosis, thereby jeopardizing maternal and infant health. Accurately
identifying pregnant women at potential risk for OSA through screening strate-
gies and tools beyond PSG and providing timely diagnosis and treatment is of
significant importance for improving adverse pregnancy outcomes. This article
presents a review on the topic of OSA screening during pregnancy, aiming to
provide reference and theoretical basis for screening pregnancy-related OSA.
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Abstract

Obstructive sleep apnea (OSA) is a common sleep-disordered breathing disease
in pregnant populations. It is not only associated with various adverse perina-
tal outcomes but may also have significant long-term health impacts on both
mothers and infants. Currently, polysomnography (PSG), the gold standard for
diagnosing OSA, is difficult to implement on a large scale in pregnant popula-
tions, resulting in the vast majority of pregnancy-related OSA cases failing to
receive timely diagnosis and posing risks to maternal and infant health. Accu-
rately identifying pregnant women at potential risk for OSA through screening
strategies and tools beyond PSG, and providing timely diagnosis and treatment,
is of great significance for improving adverse pregnancy outcomes. This article
provides a comprehensive review of OSA screening during pregnancy to offer
reference and theoretical basis for clinical practice.
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Obstructive sleep apnea (OSA) is a prevalent sleep-disordered breathing con-
dition in pregnant women. During pregnancy, physiological changes including
weight gain, altered anatomy, and hormonal shifts lead to a marked increase
in OSA prevalence [1]. Pregnancy-related OSA represents an independent risk
factor for gestational hypertension, diabetes mellitus, and preeclampsia [2-4],
while also increasing risks of preterm birth, fetal growth restriction, and neona-
tal asphyxia [5], thereby seriously endangering maternal and infant health and
potentially affecting their long-term wellbeing [6-8]. Early identification and
timely management of OSA during pregnancy are therefore crucial measures for
improving or even reversing adverse pregnancy outcomes, representing a neces-
sary and priority maternal-child health issue. However, two major challenges
exist: first, PSG, the diagnostic gold standard for OSA, cannot be widely imple-
mented; second, accurate and convenient screening tools for pregnancy-related
OSA are lacking. Consequently, the vast majority of pregnant women with
OSA remain undiagnosed and untreated, increasing the risk of adverse outcomes
[9]. Developing precise, efficient screening strategies and accurate, convenient
screening tools is thus essential for identifying high-risk pregnant populations,
optimizing utilization of limited medical resources, and safeguarding maternal
and infant health. This article summarizes the current status, timing, target
populations, and screening tools for OSA screening in pregnancy to provide
theoretical foundations for improving clinical screening efficiency.

1. Prevalence of OSA in Pregnancy and Current Screening Status

The exact prevalence of OSA in pregnancy remains unclear due to variations
in study populations, ethnicity, pregnancy risk levels, gestational age, and diag-
nostic tools and criteria [10-14]. Current data indicate that among the over 200
million pregnant women worldwide each year, OSA prevalence is at least 9%
[9], with significantly higher rates in high-risk pregnancies reaching 20-35% [15].
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Prevalence increases with gestational age, rising from 10.5% in early pregnancy
to 26.7% in late pregnancy [16], and in high-risk pregnancies, from 30% in the
first trimester to 47% in the third trimester. Studies have identified significant
weight gain in early pregnancy [16-18], increased neck circumference [16, 17, 19],
advanced maternal age [16, 19], and history of chronic hypertension [20] as risk
factors for OSA development in late pregnancy [21].

However, PSG as the classical diagnostic method is constrained by being time-
consuming, expensive, and having long waiting lists, resulting in diagnosis and
treatment rates below 1% among OSA patients in China [22]. Third-trimester
monitoring may cause discomfort for pregnant women, making large-scale imple-
mentation impractical in clinical practice. The lack of effective and convenient
screening tools for pregnancy-related OSA, combined with insufficient awareness
among most obstetricians regarding OSA and its dynamic changes during preg-
nancy, and pregnant women’s tendency to neglect their symptoms, contributes
to low screening and treatment rates in this population [9].

2. Screening Timing and Target Populations for Pregnancy-Related
OSA

No consensus currently exists regarding the optimal timing for OSA screening
in pregnancy. Dominguez et al. [23] recommend screening at 12-18 weeks ges-
tation to enable early assessment and timely treatment. However, given that
OSA prevalence peaks in the third trimester, other experts suggest that late-
pregnancy screening may be more effective and efficient, though this approach
risks missing a critical therapeutic window, particularly if the goal includes pre-
venting or mitigating pregnancy complications [24]. Recognizing the complexity
and dynamic nature of screening timing, Xu et al. [25] propose integrating OSA
screening into routine prenatal care, both preconceptionally and during preg-
nancy, to enhance obstetricians’awareness of the condition. This approach
would facilitate screening for pregnant women with OSA risk factors during
preconception counseling and prenatal visits, with dynamic rescreening even if
initial screening is negative, enabling timely continuous positive airway pressure
therapy to maximize improvement of pregnancy outcomes.

Based on international literature and domestic expert consensus [26, 27], women
with the following characteristics are considered at risk for OSA: (1) Symptoms:
snoring, morning dry mouth, witnessed apneas, nocturnal choking; (2) Physical
signs: obesity (BMI $�30𝑘𝑔/𝑚^{2}$), short thick neck, upper airway structural
abnormalities such as macroglossia, retrognathia, or micrognathia; and (3) Med-
ical history: gestational hypertension, gestational diabetes, unexplained fetal
growth restriction, or previous personal or family history of OSA.

3. Advances in Screening Tools

Due to PSG’s clinical limitations, researchers have explored simple and effective
OSA screening tools for pregnant populations to improve diagnostic efficiency.
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The validity of major screening tools is summarized below:

3.1 Application of Traditional Screening Questionnaires in Pregnancy
Screening questionnaires such as the Epworth Sleepiness Scale (ESS), Berlin
Questionnaire (BQ), and Stop-Bang Questionnaire were developed for rapid,
effective preliminary OSA screening and have demonstrated good utility in di-
agnosing and assessing OSA severity in non-pregnant populations [28]. These
questionnaires evaluate somnolence and fatigue—primary OSA manifestations
in adults—to screen and assess patients [29-31]. However, sleep fragmentation
and daytime sleepiness are common in pregnancy due to exacerbated gastroe-
sophageal reflux symptoms and increased nocturia [32, 33], making somnolence
and fatigue non-specific symptoms and poor predictors of OSA in pregnancy
[13, 34]. Consequently, these questionnaires generally have low predictive value
in pregnant populations.

Facco et al. [12] evaluated ESS and BQ in 122 second-trimester pregnant women
with OSA risk factors, validating results with home portable monitoring (Watch-
PAT 100). ESS and BQ demonstrated poor sensitivity (36% and 39%) and mod-
erate specificity (77% and 68%), indicating limited predictive ability in high-risk
pregnant populations. Antony et al. [35] conducted a two-year prospective ob-
servational study of 1,617 pregnant women at 26-28 weeks gestation, using ESS
and BQ to screen for OSA followed by diagnostic PSG. While the questionnaires
identified 31.9% as positive, PSG confirmed only 15.5% as true positives, fur-
ther confirming poor screening efficacy during pregnancy. Tantrakul et al. [10]
found that BQ and Stop-Bang had modest overall predictive value in preg-
nancy (AUC 0.72 and 0.75, respectively), with BQ AUCs of 0.49, 0.84, and 0.81
across trimesters, and Stop-Bang AUCs of 0.71, 0.78, and 0.75, suggesting dy-
namic predictive value that peaks in the second trimester. However, Olivarez et
al. [13] reported BQ sensitivity and specificity of only 35% and 63.8% compared
to PSG, with similarly poor accuracy in obese pregnant populations [36]. A
meta-analysis [15] revealed pooled sensitivities of 0.66 for BQ and 0.44 for ESS,
with specificities of 0.62. In summary, due to non-specific symptoms of OSA in
pregnancy compared to the general population, traditional adult OSA screening
questionnaires demonstrate suboptimal effectiveness and fail to achieve expected
performance in identifying high-risk patients.

3.2 Pregnancy-Specific OSA Risk Prediction Models Given the low
predictive value of screening questionnaires, several pregnancy-specific OSA
risk prediction models have been developed to improve identification efficiency
through risk stratification. Wilson et al. [14] utilized Berlin and MAP in-
dex questionnaires from 380 pregnant women to develop a three-factor model
(snoring loudness, BMI, morning fatigue) with excellent predictive performance
(AUC 0.952). Louis et al. [37] conducted larger studies analyzing data from 3,264
first-trimester and 2,512 second-trimester women, identifying frequent snoring,
chronic hypertension, advanced maternal age, BMI, neck circumference, and sys-
tolic blood pressure as risk factors. Their logistic regression model incorporating
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three variables (age, BMI, and frequent snoring) accurately predicted OSA risk
in early pregnancy, mid-pregnancy, and newly developed OSA in mid-pregnancy
(AUCs 0.870, 0.838, and 0.809, respectively), demonstrating high predictive
value in low-risk populations. Facco et al. [12] studied 114 high-risk pregnant
women (with chronic hypertension, diabetes, obesity, and/or preeclampsia his-
tory) using home portable monitoring, finding that a model comprising frequent
snoring, chronic hypertension, age, and BMI had superior predictive value (AUC
0.86, p>0.001) compared to BQ and ESS. However, this model performed less
well in obese pregnant women (BMI $�40𝑘𝑔/𝑚^{2}$), with an AUC of only
0.752, sensitivity of 1.0, and specificity of 0.21. An alternative model including
age, BMI, neck circumference, witnessed apneas, and sleepiness while driving
showed better predictive value in this specific population [36], though some
studies suggest that snoring complaints alone may be a simpler and effective
predictor in obese pregnant women [38].

These models have limitations, including reliance on subjective reports of snor-
ing from women or their partners. Bourjeily et al. [39] investigated the predictive
value of objective anthropometric models for OSA diagnosis in early pregnancy,
finding that among women with Mallampati class 1, OSA risk tripled with in-
creasing neck circumference. Izci-Balserak et al. [40] subsequently developed the
BATE model (BMI, Age, Tongue Enlargement) that eliminates dependence on
snoring awareness. In multivariate analysis, a model including BMI, age, and
tongue enlargement best predicted OSA, with AUCs of 0.86 and 0.87 in early
and late pregnancy, respectively. Using early pregnancy data to predict late-
pregnancy OSA risk yielded an AUC of 0.87, with high sensitivity (0.76-0.79)
and specificity (0.82-0.83) in both trimesters. Compared to subjective informa-
tion alone, screening tools combining multiple assessment methods with demo-
graphic and anthropometric measures better predict OSA in pregnant women.

3.3 Home Sleep Apnea Test (HSAT) PSG’s limitations have resulted in
diagnosis and treatment rates below 1% in China [41]. HSAT technology, with
its simple operation and high diagnostic value [42], has been recommended as an
alternative monitoring technique for diagnosing OSA in adults with moderate
to severe symptoms and no comorbidities [43]. Given the urgent need for timely
OSA diagnosis and treatment in pregnancy, several studies have examined HSAT
device utility in pregnant women with OSA.

O’Brien et al. [44] simultaneously applied the wrist-worn Watch-PAT
200 device and home PSG in 31 third-trimester women during the same
night, demonstrating high concordance between devices for apnea-hypopnea
index (AHI), respiratory disturbance index (RDI), and mean/minimum oxy-
gen saturation. The device showed high diagnostic value for OSA (AUC 0.96 for
AHI$�5𝑒𝑣𝑒𝑛𝑡𝑠/ℎ𝑜𝑢𝑟𝑎𝑛𝑑0.94𝑓𝑜𝑟𝑅𝐷𝐼 �10𝑒𝑣𝑒𝑛𝑡𝑠/ℎ𝑜𝑢𝑟), 𝑤𝑖𝑡ℎ88�5𝑒𝑣𝑒𝑛𝑡𝑠/ℎ𝑜𝑢𝑟.𝑆ℎ𝑎𝑟𝑘𝑒𝑦𝑒𝑡𝑎𝑙.[45]𝑐𝑜𝑚𝑝𝑎𝑟𝑒𝑑𝑡ℎ𝑒𝐴𝑅𝐸𝑆𝑈𝑛𝑖𝑐𝑜𝑟𝑑𝑒𝑟ℎ𝑒𝑎𝑑−
𝑚𝑜𝑢𝑛𝑡𝑒𝑑𝑑𝑒𝑣𝑖𝑐𝑒𝑤𝑖𝑡ℎ𝑃𝑆𝐺𝑖𝑛16𝑝𝑟𝑒𝑔𝑛𝑎𝑛𝑡𝑤𝑜𝑚𝑒𝑛𝑠𝑢𝑠𝑝𝑒𝑐𝑡𝑒𝑑𝑜𝑓𝑂𝑆𝐴, 𝑓𝑖𝑛𝑑𝑖𝑛𝑔ℎ𝑖𝑔ℎ𝑐𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛𝑏𝑒𝑡𝑤𝑒𝑒𝑛𝑑𝑒𝑣𝑖𝑐𝑒𝐴𝐻𝐼𝑎𝑛𝑑𝑃𝑆𝐺𝐴𝐻𝐼/𝑅𝐷𝐼.𝑇 ℎ𝑒𝑠𝑒𝑠𝑡𝑢𝑑𝑖𝑒𝑠𝑜𝑛𝑙𝑦𝑐𝑜𝑚𝑝𝑎𝑟𝑒𝑑𝑠𝑖𝑚𝑢𝑙𝑡𝑎𝑛𝑒𝑜𝑢𝑠𝐻𝑆𝐴𝑇 𝑎𝑛𝑑𝑙𝑎𝑏𝑜𝑟𝑎𝑡𝑜𝑟𝑦/ℎ𝑜𝑚𝑒𝑃𝑆𝐺𝑚𝑜𝑛𝑖𝑡𝑜𝑟𝑖𝑛𝑔𝑤𝑖𝑡ℎ𝑜𝑢𝑡𝑒𝑣𝑎𝑙𝑢𝑎𝑡𝑖𝑛𝑔ℎ𝑜𝑚𝑒𝑎𝑝𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑑𝑖𝑎𝑔𝑛𝑜𝑠𝑡𝑖𝑐𝑣𝑎𝑙𝑢𝑒.𝐹𝑎𝑐𝑐𝑜𝑒𝑡𝑎𝑙.[46]ℎ𝑎𝑑𝑡ℎ𝑖𝑟𝑑−
𝑡𝑟𝑖𝑚𝑒𝑠𝑡𝑒𝑟𝑜𝑏𝑒𝑠𝑒𝑝𝑟𝑒𝑔𝑛𝑎𝑛𝑡𝑤𝑜𝑚𝑒𝑛(𝐵𝑀𝐼 �30𝑘𝑔/𝑚^{2}$) wear the ApneaLink
HSAT device at home for one night within two weeks of completing PSG,

chinarxiv.org/items/chinaxiv-202211.00033 Machine Translation

https://chinarxiv.org/items/chinaxiv-202211.00033


comparing its automated scoring system with laboratory PSG. Among 30 valid
recordings, HSAT automated scoring, HSAT technician scoring, and laboratory
PSG showed good pairwise concordance, with intraclass correlation coefficients
of 0.78, 0.76, and 0.70, and absolute agreements of 80.0%, 83.3%, and 76.7%,
respectively.

4. Summary

Research demonstrates that OSA significantly impacts maternal and infant
health during pregnancy and long-term. Despite current limitations in diag-
nosis and treatment, timely management is crucial for improving adverse out-
comes. Given severe PSG accessibility constraints, HSAT is recommended to
assist screening and diagnosis in pregnant women with OSA risk factors to ex-
pand coverage and efficiency. Considering the complexity and dynamic nature
of pregnancy-related OSA, high-risk pregnancies require rescreening even after
initial negative results to avoid missing critical treatment windows and ensure
maternal and fetal health protection.
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