
Sleep Disordered Breathing, a Novel, Modifiable Risk Factor for 
Hypertensive Disorders of Pregnancy

Laura Sanapo1, Margaret H. Bublitz1,2,3,4, Ghada Bourjeily1,3,4

1Women’s Medicine Collaborative-Division of Research, The Miriam Hospital, Providence, RI, 
USA

2Departments of Medicine and Psychiatry and Human Behavior, The Miriam Hospital, 
Providence, RI, USA

3Warren Alpert Medical School of Brown University, Providence, RI, USA

4Department of Medicine, The Miriam Hospital, Providence, RI, USA

Abstract

Purpose of Review—Pathophysiology of hypertensive disorders of pregnancy (HDP), 

especially preeclampsia, has not been fully elucidated. Most trials aimed at the prevention of 

preeclampsia have failed to show significant benefit and investigation of novel, modifiable risk 

factors is sorely needed. Sleep disordered breathing (SDB), a group of disorders for which 

treatments are available, meets these criteria. SDB impacts about a third of all pregnancies and is 

associated with hypertension in the general non-pregnant population.

Recent Findings—Recent studies have shown a high prevalence of SDB, especially in 

complicated pregnancies. Several studies have shown that pregnant women with SDB have a 

higher risk for developing HDP, and these two disorders are associated with similar maternal long-

term cardiovascular outcomes. Based on limited animal models of gestational intermittent hypoxia 

and human studies, SDB and HDP share similar risk factors and some pathophysiological 

mechanisms. However, there is paucity of studies addressing causality of this association and 

identifying therapeutic targets for intervention.

Summary—Maternal SDB represents a novel and modifiable risk factor of HDP. Further studies 

are needed in order to establish the exact mechanisms underlying this association and to identify 

specific areas for clinical interventions.
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Introduction

Hypertensive disorders of pregnancy (HDP) are a group of disorders comprising 

preeclampsia, gestational hypertension, eclampsia, and chronic hypertension. Preeclampsia 

is defined by new-onset hypertension diagnosed after 20 weeks’ gestation or, in some cases, 

with onset in the post-partum period [1, 2]. The definition of preeclampsia has evolved over 

time and varies among professional societies’ guidelines; however, it is agreed that 

preeclampsia is a heterogeneous systemic condition [1, 3]. Preeclampsia occurs in 2–8% of 

pregnancies and represents one of the most common causes of maternal and perinatal 

mortality worldwide [1, 4]. While advances in maternal fetal medicine have led to a decrease 

in eclampsia, mainly through an improvement in antenatal care and preventive interventions 

[5], the prevalence of preeclampsia has increased over the past three decades. The risk of 

developing preeclampsia among women giving birth in 2003 in the USA was 6-fold higher 

when compared with the risk among women giving birth in 1980 [6]. Similar increases were 

reported in Europe [7]. This is in part due to changes in diagnostic criteria used and, likely, 

to an increase in diagnostic accuracy. Other contributing factors include an increase in 

associated risk factors such as maternal obesity and other preexisting morbidity, as well as 

an increase in maternal age, infertility, and multiple pregnancy [5, 8]. Maternal HDP also 

heavily impact the cost of health care. Based on a US database study, the mean combined 

maternal and infant health care cost for deliveries complicated by preeclampsia that occurred 

between 2010 and 2015 was $41,790, nearly double the cost of hypertension without 

preeclampsia features ($24,182, p < 0.001), and more than three-fold higher than the cost of 

an uncomplicated pregnancy ($13,187, p <0.001) [9]. Moreover, history of preeclampsia is 

an independent risk factor for developing cardiovascular diseases later in life, and this 

association remains statistically significant after controlling for important confounding 

factors such age, body mass index (BMI), diabetes, and gestational diabetes [10]. 

Specifically, history of preeclampsia is a risk factor for chronic hypertension, heart failure 

[risk ratio 4.19; 95%CI 2.09–8.38)], coronary heart disease [risk ratio 2.50; 95%CI 1.43–

4.37)], and stroke [risk ratio 1.81; 95%CI 1.29–2.55)], and overall increases mortality due to 

cardiovascular diseases [10].

Different strategies have been proposed to improve early identification of pregnant women at 

risk for hypertensive disorders and to improve maternal and neonatal outcomes. Some of the 

conducted trials included nutritional interventions and use of medications, such as vitamins 

C, E, and D, fish oil, folic acid, calcium, garlic supplementation, low-sodium diet, and 

aspirin. Among all those strategies, the only intervention associated with a significant 

reduction in the risk of preeclampsia, among selected populations, is aspirin [11]. In a recent 

Cochrane database systematic review and meta-analysis, aspirin was associated with only a 

modest reduction of risk for preeclampsia (18%) [12].

Hence, the efficacy and usefulness of available preventive and therapeutic strategies are 

limited, and the exact pathophysiology and risk factors of hypertensive disorders, especially 

preeclampsia, have not been fully elucidated [13••].

As HDP are responsible for up to 16% of maternal death in the USA, Europe, and Canada, 

and 26% of maternal death in Latin America and the Caribbean [5, 14], and for the reasons 
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listed above, the identification of novel modifiable risk factors that can also serve as 

interventional targets is paramount. Sleep disordered breathing (SDB), a spectrum of 

disorders characterized by airflow limitation, intermittent hypoxemia, and recurrent arousals, 

has emerged as a potential target that meets these criteria. SDB has been associated with 

cardiovascular disease in the general population and may impact some target organs. In this 

manuscript, we review the evidence linking SDB to HDP, discuss plausible mechanistic 

pathways linking the two disorders, and appraise available evidence examining the impact of 

SDB-directed therapy on hemodynamic and hypertensive outcomes.

SDB in Pregnancy Epidemiology

SDB in pregnancy has gained significant interest in the past few decades due to its high 

prevalence in the pregnant population and the described association with adverse perinatal 

outcomes. Data has shown that snoring, a condition on the spectrum of SDB, occurs in about 

a third of all pregnant women by the third trimester [15, 16]. In a large multicenter 

prospective study, the prevalence of obstructive sleep apnea, a disorder characterized by 

airflow limitation, recurrent arousals, and intermittent hypoxia, was 8% in low risk 

primiparous women by mid-pregnancy [17••]. However, this prevalence appears to be 

significantly higher in high-risk pregnancies, ranging from 15% in pregnancies complicated 

by obesity [18] to up to 70% in pregnancies complicated by diabetes or growth restriction 

[19–21]. In pregnancies complicated by HDP, the prevalence of SDB was reported to be at 

least two times higher than the prevalence among normotensive pregnant women [22–24]. It 

is noteworthy, however, that there is a significant amount of variability in the definition of 

SDB in these studies [25], as well as the gestational age at which the condition is identified. 

Despite these high prevalence rates, SDB continues to be underdiagnosed and under coded, 

as demonstrated by national and population-based studies in the USA and around the world 

[26••, 27–29]. These rates likely reflect poor screening by pregnancy healthcare providers 

[30].

SDB and Hypertensive Disorders of Pregnancy

The association of SDB with hypertension has been well established in the general, non-

pregnant population. Obstructive sleep apnea affects nearly half of patients with chronic 

hypertension [31,32]. The association is only partially explained by shared risk factors such 

as obesity [33]. In large epidemiological studies, obstructive sleep apnea was shown to 

increase the risk of both incident and prevalent hypertension [34–36] in a dose-response 

relationship. REM-related sleep apnea, a subtype of obstructive sleep apnea where 

obstructive events occur predominantly during REM sleep, is also independently associated 

with systemic hypertension [37].

SDB has been associated with HDP in numerous studies. Large cross-sectional studies have 

linked self-reported snoring with HDP [15, 16, 38] even after adjusting for multiple 

confounders such as age BMI history of chronic hypertension, history of diabetes mellitus, 

and in some studies history of any renal disease, fertility treatment, and other confounders 

[15]. More recently, multiple studies of various designs have shown obstructive sleep apnea 

to be an independent risk factor for HDP [17••, 18, 27–29, 39].
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As the vast majority of pregnant women with SDB have obesity, and obesity is a risk factor 

for HDP, it is obvious that obesity may act as a confounder. Maternal obesity increases the 

risk for gestational hypertension [OR: 4.67 (95%CI 3.07–7.09)] and preeclampsia [OR: 2.49 

(95%CI 1.29–4.78)], as shown by a large European population based study [40]. Maternal 

obesity is also an independent risk factor for histological placental abnormalities, seen in 

preeclampsia, such as lack of vascular remodeling of the uterine spiral arteries [41, 42].

Prospective studies have consistently shown an increase in the risk of HDP in women with 

SDB, independently of age and BMI. The NuMOM2B study enrolled primiparous women 

from multiple centers in the US and demonstrated that SDB, defined as a respiratory event 

index ≥5 events per hour identified in early (6–15 weeks) or mid pregnancy (22–31 weeks), 

was associated with a two-fold increased risk of HDP, after adjusting for age and BMI. In 

another smaller study examining the association of obstructive sleep apnea with HDP in a 

cohort of women with obesity, SDB, defined similarly, was associated with 3.4-fold increase 

in the development of preeclampsia, even after adjusting for age, BMI, and diabetes. These 

data suggest that SDB is a risk factor independently of BMI. Larger epidemiological studies 

have adjusted for age and obesity and multiple other potential confounders [26••, 27]. 

Importantly, however, the epidemiological studies that have demonstrated this association 

have adjusted for a diagnosis of obesity based on an International Classification of Disease-9 

code, rather than BMI, due to lack of the availability of the latter. As the ICD-9 code may 

not be fully reliable in reflecting the extent of chronic conditions in a given cohort [43], the 

use of obesity code in these models may have resulted in underrepresentation of this 

diagnosis. On the other hand, smaller studies that have matched for BMI did not demonstrate 

an increased risk of SDB among women with HDP compared with BMI matched 

normotensive women examined within 4 weeks of the gestational age of cases [41•]. The 

authors of this study do acknowledge, however, that the study was significantly 

underpowered due to the fact that the prevalence of SDB was much higher in controls than 

previously anticipated. Separating the effect of obesity from that of obstructive sleep apnea 

will likely be difficult as in most cohorts, obesity is one of the main determinants of 

obstructive sleep apnea [17, 45, 46]. However, the bulk of current data seem to point to SDB 

being a risk factor above and beyond the risk imparted by obesity.

Biological Plausibility

Pathophysiology of HDP

Pathophysiology of HDP, especially preeclampsia, has not been fully elucidated for many 

reasons. From a clinical stand-point, preeclampsia is a heterogeneous condition. Diagnostic 

criteria continue to vary among definitions and worldwide, and this condition is only 

described in humans, limiting animal studies [13••]. Despite these limitations, preeclampsia 

is considered to be the result of a complex interaction between the placenta, maternal 

intrinsic factors such as preexisting morbidity, and extrinsic factors to which pregnant 

women may be exposed [13••, 41]. One of the first preeclampsia models, or two-stage 

placental model, did not explain why some forms of HDP present in the third trimester and 

did not include the role of any maternal risk factors for preeclampsia. This model is now 

thought to be more complex, with different maternal factors contributing to preeclampsia, 
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either early in pregnancy, affecting placental development, or late in gestation, when 

maternal conditions can be associated with an impairment of placental functions, after a 

normal formation of the placenta [41].

Multiple mechanisms are responsible for the interaction between maternal factors and 

placenta in the development of preeclampsia, including increase in oxidative stress and 

inflammation, abnormal maternal-fetal immunotolerance, and an imbalance between anti-

angiogenic factors, along with alterations in the maternal renin-angiotensin system and 

sympathetic nervous system [41,47]. Similar mechanisms have been described in SDB (see 

Fig. 1).

Pathobiology of the Association of SDB and HDP

A few potential mechanisms have been hypothesized to explain the increased risk for HDP 

among pregnant women with SDB [48–51]. However, few published studies have directly 

tested the hypothesized pathways linking SDB to HDP. Next, we will review the extant 

literature.

SDB is associated with elevated inflammation in non-pregnant populations [52], and work 

from our group demonstrated that SDB may exacerbate GDM-associated inflammation in 

pregnancy, with elevated circulating pro-inflammatory cytokines IL-6, IL-8, and TNF-α 
[53]. Induction of gestational intermittent hypoxia in mice resulted in higher plasma levels 

of TNF-α [54••], and late gestation intermittent hypoxia led to epigenetic changes to genes 

involved in inflammation [55]. There is evidence that pro-inflammatory cytokines (e.g., Il-6) 

are elevated in pregnant women with preeclampsia [56, 57]. No studies, to our knowledge, 

have examined maternal inflammation as a pathway to HDP among women with SDB in 

pregnancy.

Evidence on the association between SDB and oxidative stress is sparse, and findings have 

been mixed. Khan et al. found that obstructive sleep apnea in pregnancy was associated with 

lower circulating oxidative stress markers [58], which may be explained by protective effects 

of estradiol against oxidative stress in response to intermittent hypoxia [59]. In contrast, 

Koken et al. [60] found that lipoperoxidation was increased in pregnant women who snored. 

Consistent with Koken, using a mouse model of intermittent gestational hypoxia, Badran et 

al. found that hypoxia resulted in higher levels of oxidative stress in placental tissue [54]. In 

women with preeclampsia, a recent meta-analysis found that oxidative stress was increased 

and anti-oxidant capacity reduced relative to pregnant controls [61]. Discrepancies in data on 

oxidative stress in SDB in pregnancy may be due to differences in markers used, as well as 

differences in site of measurement (circulating versus tissue), and possibly due to timing of 

exposure during pregnancy, given exponential increases in sex steroid hormones with 

pregnancy progression (see below section). Mechanistic studies examining oxidative stress 

as a pathway to HDP in women with SDB have not been conducted, and more research is 

needed to determine the association between SDB and oxidative stress in pregnancy, given 

the previously mixed findings.

In healthy pregnancies, sympathetic activation increases and parasympathetic activation 

decreases across gestation. Pulse transit time, i.e., the length of time for a pulse to travel 
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from the left ventricle to a peripheral arterial site, measures change in arterial stiffness 

caused by sympathetic activation. Link and colleagues [45] found that women with SDB 

(snoring or obstructive sleep apnea) had higher pulse transit time compared with women 

without SDB, indicating potential hyper-activation of the SNS in pregnancy in women with 

SDB. Preeclampsia is also a state of sympathetic hyper-activation [62]. Consistent with other 

mechanistic studies, no research has tested SNS as a pathway linking SDB to HDP; 

however, there are studies underway examining this particular pathway.

Physiologic vascular adaptations of pregnancy include a decrease in vascular resistance and 

uterine spiral arteries remodeling to accommodate increased blood volume without resulting 

in gestational hypertension [63–65]. Pregnancies affected by hypertensive disorders are 

characterized by poor adaptation within maternal vasculature, including endothelial 

dysfunction, lack of spiral arteries remodeling, higher inflammation, increased uterine 

vascular resistance, and decreased blood flow and oxygen delivery from the placenta to the 

fetus [64, 65]. Evidence from animal models demonstrates that prenatal intermittent hypoxia 

results in the release of soluble fms-like tyrosine kinase 1 (sFlt-1) and soluble endoglin 

(sEng), which inhibits vasodilation [54••, 66]. In addition, animal models show that prenatal 

intermitted hypoxia impairs vasoreactivity at the level of the uterine arteries without, 

however, affecting spiral artery remodeling [54••]. Impaired endothelial vasoreactivity has 

been observed in women with preeclampsia [67], suggesting that poor maternal vascular 

adaptations in pregnancy in women with SDB may serve as a pathway to HDP; however, no 

studies have longitudinally examined whether abnormal vascular reactivity predicts HDP in 

women with SDB.

Finally, the renin-angiotensin system, integral in the regulation of blood pressure and fluid 

and sodium balance and involved in placental trophoblast invasion and placental blood flow, 

has been proposed as a mechanism explaining increased risk for HDP in women with SDB 

in pregnancy. In preeclampsia, the circulating RAS systems is suppressed, while the utero-

placental system is upregulated [68], yet the RAS has not been studied in pregnancies 

affected by SDB.

Taken together, a review of the literature demonstrates the paucity of studies examining 

pathways to HDP in pregnancies affected by SDB.

Pregnancy-Specific Nuances to Pathobiological Mechanisms

Though, at first glance, the mechanisms linking the two disorders appear to be similar to 

those linking SDB and cardiovascular outcomes outside pregnancy, there are some nuances 

that need to be taken into account in the pregnant population. These nuances justify the need 

to mechanistically examine the association of SDB with pregnancy-specific outcomes, rather 

than extrapolate knowledge from the non-pregnant population. One of the main differences 

is the timeframe from exposure to SDB to the occurrence of the adverse outcome. While 

most of the research linking SDB to adverse cardiovascular outcomes span decades, 

cardiovascular outcomes in pregnancy occur within the course of the gestation period. This 

suggests the possibility that some accelerated mechanism occurs in this unique population. 

Furthermore, the cardiovascular system undergoes some profound hemodynamic changes 

that are unique to pregnancy, where systemic vascular resistance decreases and cardiac 
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output increases significantly. More so, pregnancy is a dynamic state; thus, factors and 

mechanisms that apply in early pregnancy may not necessarily apply in late gestation. Sex 

steroid hormone levels, for instance, exponentially increase during the course of pregnancy. 

Animal studies have shown a significant effect of sex steroid hormones, such as estradiol, on 

downstream mechanistic pathways of intermittent hypoxia [69]. Estradiol administration to 

ovariectomized rats exposed to intermittent hypoxia was found to prevent the effects of 

chronic intermittent hypoxia on cardiovascular measures such as systolic and diastolic blood 

pressure and heart rate [59] and resulted in a significant reduction in NADPH oxidase 

activity in the brain and the adrenals [59]. Similar findings were identified in vascular tissues 

[70]. On the other hand, ovariectomy in mice exposed to intermittent hypoxia showed an 

increase in mRNA expression of key pro-inflammatory cytokines in the heart compared with 

sham mice exposed to normoxia [71]. Estrogens may also interfere with molecular 

downstream effects of sympathetic activation [72]. Other unique differences in this 

population that impact pathobiological pathways include the presence of a fetoplacental unit, 

which may act as a potential target “organ,” but may also act as a biologically active organ 

that may impact perinatal outcomes such as hypertensive disorders of pregnancy.

For all these reasons, mechanisms underlying the association of SDB with HDP would need 

to be focused on in this population, and extrapolation of potential therapeutic targets from 

the general, non-pregnant population may not be reliable.

SDB and the Placenta

The placenta is a key organ in the development of preeclampsia. Hence, establishing 

alterations in placental function or morphology in relation to SDB may help strengthen the 

hypothesis of causality between SDB and preeclampsia (see Table 1). Data linking SDB to 

placental function remains limited. Retrospective data from our laboratory showed that 

women with SDB have a higher degree of imbalance in angiogenic and anti-angiogenic 

markers compared with women without the diagnosis. In a study examining circulating 

placental growth factor (PlGF) and soluble fms-like tyrosine 1 (s-flt-1), markers secreted by 

the placenta, we demonstrated a higher ratio of s-flt1/PLGF in women with SDB compared 

with those without, alterations that were in the same order of magnitude as women who later 

developed preeclampsia in other studies [73, 79••]. A case report also described a woman 

with severe SDB and preeclampsia who had elevated s-flt-1 levels; following initiation of 

continuous positive airway pressure (CPAP), the gold standard therapy for sleep apnea, both 

clinical and biological markers, improved. Systolic blood pressure dropped, and so did 

urinary protein and s-flt-1 levels. The patient was then able to remain pregnant for 30 

additional days [80]. Similarly, we have demonstrated that pregnancy-associated plasma 

protein-A, a first trimester biomarker known to regulate trophoblast invasion into the 

decidua [81], was altered in a similar direction in women with sleep apnea [79••] as it was in 

women who later developed preeclampsia [82].

Further, we demonstrated that both sleep apnea and snoring were associated with a 

significantly elevated risk for fetal normoblastemia, a marker of chronic hypoxia, when 

compared with controls [aOR 19.07 (97.5% CI 5.1–95.6) vs. 7.8 (CI 2.5–34.1)] [74••]. In the 

same study, there was an association between both sleep apnea and snoring with placental 
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expression of carbonic anhydrase IX, a marker of tissue hypoxia, compared with controls 

[aOR 7.8 (CI 1.9–52.7) vs. 3.3 (CI 1.07–11.3)]. Neither of these findings appeared to be 

impacted by covariates such as BMI, hypertension, or diabetes mellitus. Finally, using an 

animal model of obstructive sleep apnea, placentas of dams exposed to intermittent 

gestational hypertension displayed higher placental hypoxia, oxidative stress, and cell death 

relative to unexposed dams [54••]. Thus, emerging evidence indicates an effect of SDB on 

placental physiology, which may serve as a pathway to HDP.

The placenta was also recently implicated by sleep apnea in a metabolic context. In a study 

of 53 pregnant women, placental weight positively correlated with the apnea hypopnea 

index, even after controlling for maternal BMI. In addition, leptin expression was 1.8-fold 

higher in placentas of women with OSA compared with controls when only lean women 

were examined [83]. Though the findings from this recent study may not directly support the 

hypothesis of the placenta being a target organ in the association of SDB and hypertensive 

disorders of pregnancy, it points to the placenta as an organ that is sensitive to the 

intermittent hypoxia and the sympathetic activation that are typical of SDB.

Other Potential Explanations of the Association

Conversely, preeclampsia may lead to the development of SDB. Extracellular fluid volume 

is increased in preeclampsia [84] due to vascular leaks and reductions in colloid oncotic 

pressure [85]. Colloid oncotic pressures drop during the course of pregnancy by about 10% 

[86]. This drop is more pronounced in women with preeclampsia and may be explained by 

renal albumin losses and impaired hepatic albumin synthesis [87]. As colloid oncotic 

pressures drop, interstitial edema due to extravascular fluid volume expansion may develop 

in various tissues, including the upper airway. In a study examining upper airway 

dimensions in pregnant and non-pregnant women, 75% of all women with preeclampsia 

reported snoring, compared with 28% of pregnant women without the diagnosis. Upper 

airway dimensions measured using acoustic reflections showed that women with 

preeclampsia had narrowing in the upper airway in both the upright and the supine position 

[88].

Furthermore, it is plausible that systemic involvement of the inflammatory system in 

preeclampsia [89] may be associated with airway inflammation, especially since a similar 

inflammatory profile is observed in preeclampsia and SDB, with elevated levels of 

interleukin-6 (IL-6) and tumor necrosis factor-a [90, 91]. Though this pro-inflammatory 

profile may well be a consequence of SDB, it may also lead to SDB by causing upper airway 

edema and decreased upper airway patency. Thus, though many factors support causality 

between SDB and HDP, a reverse directionality is also plausible. It is also possible that the 

two disorders coexist as they share numerous risk factors.

Impact of Therapy in SDB on Hypertensive Pregnancy Outcomes

Few studies have examined the impact of therapy for SDB on hemodynamics and HDP. 

Though the vast majority of studies are based on small experimental data, existing data are 

promising. In a laboratory-based application of positive airway pressure in women with 

severe preeclampsia, nocturnal blood pressure significantly improved in all stages of sleep 
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while women were on positive airway pressure [92]. In another randomized controlled trial, 

the same investigators demonstrated a significant improvement in nocturnal cardiac output in 

women with preeclampsia randomized to positive airway pressure [93]. A small randomized 

controlled trial that examined blood pressure measurements in pregnant women with SDB 

assigned to positive airway pressure in early gestation showed significantly lower blood 

pressure measurements around delivery [94]. However, adequately powered data evaluating 

the impact of SDB-directed interventions on the development of HDP or meaningful 

outcomes in hypertensive women is currently lacking. An ongoing multicenter randomized 

controlled trial is examining the impact of positive airway pressure initiated in early 

gestation for obstructive sleep apnea on hypertensive disorders of pregnancy (NCT 

#03487185). Minimal data have examined the use of a mandibular advancement device on 

blood pressure outcomes. In a small, randomized controlled study, neither CPAP nor a 

mandibular advancement device had a significant impact on morning blood pressure or 

inflammatory markers [95]. Similarly, there is paucity of data regarding the use of aspirin, as 

a preventive measure for preeclampsia, in women with SDB. SDB is not currently an 

indication for the use of low dose aspirin though the potential impact of chronic intermittent 

hypoxemia on vascular responses in the non-pregnant population may be modulated by 

thromboxane inhibition and COX pathways [96]. Conversely, though obesity is currently a 

clinical indication for prophylaxis with low-dose aspirin (81 mg/day) [11], severe obesity 

may impact the effect of low dose aspirin dosing on thromboxane inhibition [97] and doses 

possibly modified. Therefore, further studies are needed to investigate efficacy of aspirin or 

other preventive mechanisms in reducing the risk of preeclampsia among specific high-risk 

pregnant populations, in the presence of relatively common morbidity, such as obesity and 

SDB.

Conclusion

Hypertensive disorders of pregnancy represent one of the major obstetric morbidity 

worldwide. Maternal SDB may represent a novel and modifiable risk factor in the 

pathophysiology of HDP; however, much remains to be studied (see Table 2). Further 

studies are needed to investigate underlying mechanisms of this association, identify targets 

for intervention, and examine the impact of interventional strategies on HDP and its 

consequences.
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Fig. 1. 
A conceptual model of the association of SDB and hypertensive disorders of pregnancy. 

SDB sleep disordered breathing
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