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Abstract

It is estimated that 1 in 4 women in the United States live with a disability, and using population-based
estimates, 10–12% of women of childbearing age have a disability. There are limited data to suggest that
women with disabilities experience higher rates of or risks for adverse outcomes related to pregnancy, delivery,
and access to appropriate postpartum care. Research on specific disabling conditions demonstrates variable risk
for syndromes that threaten the health of the mother, such as preeclampsia, infection, and coagulation disorders.
Much of the literature suggests that normal, healthy pregnancy is possible but points to the need for tailored
information for patients and providers about the intersection of their condition with pregnancy and specific care
needs. Given the lack of systematic evidence in this area across conditions and functional impairments, more
research is needed to clarify the interaction of specific disabilities with pregnancy and provide evidence-based
information to the field to decrease the risks to mothers and their infants. This article will provide an overview
of conditions that contribute to maternal morbidity and mortality as they relate to pregnancy in women with
disabilities and provide resources to the field to further the investigation of this area.
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Introduction

The Centers for Disease Control and Prevention note
that a ‘‘disability’’ is any condition of the body or mind

(impairment) that makes it more difficult for persons with a
condition to do certain activities (activity limitation) and
interact with the world around them (participation restric-
tions).1 According to the World Health Organization,2 dis-
ability has three dimensions: impairment in a person’s body
structure or function, or mental functioning (e.g., loss of limb
and loss of vision); activity limitation, such as difficulty
seeing, hearing, walking, or problem solving; and participa-
tion restrictions on normal daily activities, such as walking,
engaging in social and recreational activities, or obtaining
health care and preventive services. There are many types of
disabilities, such as those that affect a person’s vision,
movement, thinking, remembering, learning, communicat-
ing, hearing, mental health, and social relationships.3

Nearly 61 million Americans have a disability, constituting
*26% of the U.S. population.4 Among civilians living in the
community, 40.6 million report a disabling condition. Of
these, 28% have a hearing impairment, 19% have a vision
disability, 38% have a cognitive disability, 51% have an am-
bulatory or motor disability, and 20% have self-care limita-
tions.5 Approximately 12% of U.S. women of childbearing
age have some type of disability.4 Although disabilities vary
in their etiology and impact, they can be classified broadly
based on common activity limitations.6 Physical disabilities,
such as cerebral palsy and spinal cord injuries, are those
associated with limits to mobility, flexibility, and dexterity;
sensory disabilities include vision and hearing impairments;
and intellectual and developmental disabilities (IDDs), such
as Down syndrome and autism spectrum disorder, are asso-
ciated with limitations in cognitive and adaptive function-
ing.7 In the past, both stigma associated with disability and
sexuality and medical factors, including risks of medication
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use in pregnancy, limited childbearing in women with dis-
abilities (WWDs).8 However, with medical advances and
increased recognition of the reproductive rights of persons
with disabilities, more WWDs now experience pregnancy.7

Pregnancy and Reproductive Health in WWDs

According to analyses of Medical Expenditure Panel
Survey data, rates of pregnancy may differ across disability
type: women with multiple limitations have the lowest pro-
portion of pregnancies, and women with physical disabilities
have the highest proportion.9 Despite the size of the disability
population, the sexual and reproductive health needs of this
population largely have been ignored.9 Only certain types of
disabilities interfere with fecundity: the ability to conceive,
in women, particularly women with cognitive disabilities.10

Reproductive health, sexual health, and sexuality in people
with disabilities historically have been stigmatized, but they
are important components of wellness for all women. WWDs
are as likely as their nondisabled peers to desire pregnancy
(61% and 60%, respectively), but fewer intend to have a baby
in the future (43% and 50%, respectively).11 Pregnancy rates
among WWDs have increased in recent years and are similar
to the pregnancy rates of women without disabilities in the
same age and income groups.12,13

Despite these statistics, WWDs remain at a heightened
risk for pregnancy-related health complications.9 They face
challenges accessing health care and support before, during,
and after pregnancy, which adds to these health dis-
parities.14 WWDs may encounter negative experiences with
providers who doubt their ability to become pregnant, carry
the baby to term, deliver safely, and/or care for the new-
born.12 WWDs also encounter negative attitudes toward
pregnancy and parenting from many sources, not only from
health care providers but also from the public.14 This neg-
ativity can have wide-ranging effects, including increased
stress (with the associated pregnancy health risk) and a
hesitancy to seek care. In fact, many WWDs do not seek
preconception care, and some even forgo prenatal care be-
cause of negative reactions from providers.8 In a systematic
review and meta-analysis to examine the association be-
tween maternal disabilities and risk for perinatal compli-
cations, it was noted that women with sensory, intellectual,
and developmental disabilities had an elevated risk for
gestational diabetes and hypertensive disorders (gestational
hypertension, eclampsia, and/or preeclampsia) and a sig-
nificant risk for cesarean delivery.7 Overall, these findings
suggest the need to better support WWDs during the pre-
natal period and to produce high-quality research to further
explore factors that may contribute to their increased risk for
perinatal complications. What follows is a review of the
specific pregnancy outcomes and complications experi-
enced by WWDs as documented by a thorough literature
review conducted through PubMed and a review of federal
resources available online.

Maternal Morbidity and Mortality Among WWDs

The overall number of pregnancy-related deaths in the
United States is 16.9 deaths per 100,000 live births in 2016,
which is equivalent to *700 women per year.7 The top
specific causes of maternal death for all groups in the United
States are infection (13.3%), hemorrhage (11.1%), cardio-

myopathy (11.1%), thrombotic pulmonary or other embo-
lisms (9.2%), hypertensive disorders of pregnancy (7.8%),
cerebrovascular accidents (7.2%), amniotic fluid embolism
(5.4%), and anesthesia complications (0.4%), with the
catchall of ‘‘other conditions’’ (other cardiovascular condi-
tions [15.3%], other noncardiovascular conditions [13.3%],
and unknown causes [5.8%]) accounting for the remaining
deaths.7 All cardiovascular conditions together (cardiomy-
opathy, cerebrovascular accidents, and other cardiovascular
conditions), therefore, account for *33% of all pregnancy-
related deaths. However, these aggregated numbers obscure
considerable disparities in the causes of death, which vary not
only by the timing related to pregnancy, but also by the race,
ethnicity, and disability status of the women.

It is well documented that WWDs experience persistent
disparities in health care access and outcomes compared with
nondisabled women.15 Social determinants of health and risk
factors for poor pregnancy outcomes are more prevalent in the
disability community as a whole, with lower educational at-
tainment; higher poverty rates; higher rates of social isola-
tion4,16; and higher rates of medical risk factors, such as
obesity, diabetes, stress, depression, smoking, and alcohol
and/or substance use.4,17 WWDs who become pregnant have
poorer health and higher sociodemographic risk factors, in
general, than women without disabilities.18–20 In a U.S.
population-based study of delivery hospitalizations among
women with (n = 1,897) and without (n = 4,194,938) IDDs
between 2007 and 2011, women with IDDs were more likely
to be black, young, publicly insured, low income, and from
rural areas, and were nearly three times as likely to have one or
more comorbidities (72% vs. 23%).15 Using data from Cali-
fornia, Darney et al.21 found that pregnant WWDs were more
likely to have hypertension, and women with vision disabilities
had higher rates of pregestational diabetes than nondisabled
pregnant women. Mitra et al.22 reported that women with
hearing loss were significantly more likely than women
without hearing loss to report comorbidity during pregnancy.

Given the risk factors WWDs bring into pregnancy, there
likely is an increased theoretical risk of maternal mortality in
this population. In addition, all-cause mortality among
community-dwelling adults with any disability is increased
compared with adults without a disability (adjusted hazard
ratio = 1.51, 95% confidence interval [CI] [1.45–1.57]), with a
greater magnitude of the association between disability and
death in young and middle-aged adults (18–64 years).23 The
leading cause of death in the population was heart disease, and
mortality was highest for movement disability, followed by
mental/substance use impairment and sensory disability.
However, definitive data related to maternal mortality are
lacking. Mueller et al.24 used Washington state-linked hospital
discharge and vital statistics data (n = 745,000 women of re-
productive age) to examine pregnancy outcomes among wo-
men with IDDs, but there were too few deaths for a meaningful
analysis. One study examined maternal deaths within 2 years
of pregnancy in women with paralysis due to spinal cord in-
jury, spina bifida, or other conditions, and found an overall risk
of 19.23 (95% CI [5.53–66.88]); however, most of the deaths
were neither pregnancy related nor disability related.25

In recent years, however, there has been a growing interest in
and number of publications on maternal outcomes in WWDs,
furthering our knowledge regarding the impact of a disabling
condition(s) on pregnancy morbidity and the outcomes that are
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associated with high mortality. In general, WWDs enter
pregnancy in poorer health than nondisabled people. Using
National Health Interview Survey data, Iezzoni et al.20 found
that 29% of pregnant women with chronic physical disabilities
reported fair or poor health, compared with just 3% of non-
disabled women. The most prevalent causes of maternal
morbidity and mortality are considered hereunder within a
framework of how a maternal disability may affect risk.

Infection

Lower urinary tract infections (UTIs) are the most common
infections during pregnancy, and physiological changes to the
urinary system during pregnancy increase the risk of ascending
infection (pyelonephritis).26 Asymptomatic bacteriuria is pres-
ent in 2%–7% of the general population of pregnant women but
approaches 100% for women with mobility disorders and
neurogenic bladders who depend on a permanent indwelling
urinary catheter. Untreated bacteriuria may lead to symptomatic
UTI in 25% of pregnant women. In one small study of 22
pregnant women with a spinal cord injury, the incidence of
symptomatic UTI was 100%.27 Increased incidence of UTIs
also has been reported among women with multiple sclerosis
(MS) (adjusted rate ratio [aRR] = 1.8 [1.2–2.6]).28

Pyelonephritis affects 0.5% of pregnant women29 and is
the leading cause of sepsis syndrome during pregnancy. In a
retrospective cohort study using data from Washington state,
the risk of contracting a combined outcome UTI or pyelo-
nephritis increased markedly among pregnant women with
paralysis from spinal cord disorders, compared with women
without paralysis (RR = 26.43 [13.97–49.99]).25 Morton
et al.30 reported similar results in a small retrospective cohort
study of 34 pregnancies in women with moderate-to-severe
physical disabilities compared with nondisabled controls. In
that study, pyelonephritis occurred in 5 of 34 (15%) WWDs,
and urosepsis occurred in 1 of 34 (3%) WWDs.

Cesarean delivery increases the risk of postpartum infections,
including endometritis and infectious wound complications.
Because several reports suggest that cesarean delivery is more
common among WWDs,21 including both physical25,28 and
IDDs,17,24,31 this may put them at increased risk for infectious
morbidity. Morton et al.30 observed more cases of endometritis
among WWDs than among nondisabled women (12% vs. 3%),
but this difference was not statistically significant.

Some disabilities are associated with respiratory impair-
ment,32 which could increase the incidence and/or severity of
perinatally acquired pneumonia. A study of comorbid con-
ditions among pregnant women with chronic physical dis-
abilities found that, among women who reported arthritis as
their disabling condition, for example, many also reported
asthma (31%) or chronic obstructive pulmonary disease
(21%).33 A study of pregnant women with and without MS
showed a higher incidence of lower respiratory tract infection
(5.2% vs. 3.9%, respectively), but this difference did not
reach statistical significance.34

Houtchens et al.,32 using an administrative claims database,
reported that women with MS had a higher risk of infection
complicating pregnancy than women without MS. Using other
databases, MacDonald et al.34 also found a higher risk of
infection among women with MS, including a higher risk of
genitourinary infections (aRR = 1.26 [1.17–1.36]) and upper
respiratory tract infections (aRR = 1.33 [1.20–1.45]).

Hemorrhage

Certain risk factors for obstetric hemorrhage are more
common among pregnant WWDs. As already noted, cesarean
delivery is more common in WWDs and is a known risk
factor for postpartum hemorrhage. Similarly, obesity and
preeclampsia/eclampsia are risk factors for hemorrhage and
are increased in WWDs. Brown et al.19 conducted a retro-
spective cohort study of 3,932 women with IDDs and
382,774 controls and found a significantly increased risk of
preeclampsia (aRR = 1.47), peripartum hemorrhage (aRR =
1.30), abruptio placentae, and cesarean delivery. Studies of
pregnant women with MS, however, showed no increased
risk for hemorrhagical complications.28,32,34

Cardiomyopathy

Pregnant WWDs tend to have certain risk factors for the
development of cardiomyopathy. These include preconcep-
tion diabetes and chronic hypertension (CHTN), smoking,
and obesity.33 The incidence of peripartum cardiomyopathy
in WWDs is not known.

Thromboembolic Disease

The risk of developing deep venous thrombosis and pul-
monary embolism increases during pregnancy. This risk is
exacerbated in women with mobility disorders, especially
those with lower limb paralysis who are nonambulatory and
use wheelchairs. Crane et al.25 reported a greater than nine-
fold increased risk of venous thromboembolism/pulmonary
embolism during pregnancy among women with paralytic
spinal cord disorders compared with controls (RR = 9.16
[2.17–38.60]). Women with IDDs also may be at higher risk.
In one Canadian study,19 venous thromboembolism occurred
more often in women with IDDs than in control pregnancies
(aRR = 1.60 [1.17–2.19]). Other risk factors for thrombo-
embolic disease include obesity, smoking, and cesarean de-
livery, all of which are more prevalent among WWDs.

CHTN and Hypertensive Disorders of Pregnancy

In recent years, CHTN has become one of the most com-
mon serious complications of pregnancy.26 CHTN increases
the risk for adverse pregnancy outcomes, including pre-
eclampsia, cardiomyopathy and heart failure, and peripartum
stroke. Pregnant WWDs are more likely than nondisabled
women to have CHTN, among other comorbidities.15,21,22

Brown et al.,31 in a population-based Canadian cohort study,
found that, compared with pregnant women without IDDs,
women with IDDs had a significantly increased risk of pre-
eclampsia (aRR = 1.47 [1.11–1.93]).

Cerebrovascular Accidents

Pregnant women may have impairments as a result of a
prior stroke. As with other conditions associated with ma-
ternal morbidity and mortality, some risk factors for peri-
partum stroke are more common among pregnant WWDs:
obesity, heart disease, CHTN, diabetes, and smoking.19,32,35

The most common risk factors for cerebrovascular accidents
are pregnancy-associated hypertensive disorders.26 As al-
ready noted, an increased risk of preeclampsia/eclampsia has
been shown among women with IDDs.19
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Amniotic Fluid Embolism

This potentially catastrophic complication of delivery is
difficult to predict and is rare, with an estimated incidence of
2.2–7.7 cases per 100,000 deliveries.36 Few studies of WWDs
examine rates of this outcome. One study of 2,115 women with
MS and 2,115 women without MS detected no increased risk,
but this study was underpowered for such a rare outcome.32

Other Cardiovascular Diseases

Data on other cardiovascular outcomes among pregnant
WWDs are scant. Brown et al. found an increased risk of
‘‘systemic maternal complications’’ in a population-based
study of women with IDDs in Ontario, Canada.19 This com-
posite outcome, consisting of cardiomyopathy, cardiac arrest,
cardiac failure, cerebrovascular disease, myocardial infarction,
disseminated intravascular coagulation, pulmonary edema,
acute respiratory distress syndrome, complications of anes-
thesia, acute renal failure, hepatic failure, and status epilepti-
cus, was >2.5 times more likely in women with IDDs than in
women without IDDs (aRR = 2.59 [1.64–4.11]). This finding
appeared to be driven by a statistically significant threefold
increased risk of pulmonary edema among women with IDDs.

Comment

Resources for research in maternal mortality
and morbidity in WWDs

Given the need to further investigate the intersection
of maternal mortality and morbidity with specific types of
disability, specific resources can be used to generate or
explore hypotheses. These include available administrative
data resources, data and biospecimens from research
cohorts that are available on data-sharing platforms, and
information from crowd-sourcing efforts sponsored by re-
search organizations. Table 1 summarizes some of these
resources and the availability of data, with links to sources
and requirements for data use.

Conclusions

The historic neglect of sexual and reproductive health in
WWDs has led to a long-standing dearth of information on
the prepregnancy, pregnancy, labor and delivery, and post-
partum complications that these women may experience.
However, investigators are beginning to understand the rel-
evance of these outcomes for a population of women who
historically were underrepresented in the gynecological and
obstetric literature. As more prospective studies, national
surveys, administrative data sources, and large-scale data
initiatives recognize the need to include WWDs, data are
becoming available to better understand outcomes of interest
in these populations. Moreover, understanding the specific
risks that accompany certain diagnostic conditions or types of
disability will contribute to the evidence informing clinical
practice guidelines and preventive health interventions in
WWDs. Finally, though challenging, specific studies related
to maternal mortality in this population are needed to better
inform prenatal and postpartum care.

The literature reviewed here makes clear that there are
specific risks of pregnancy for WWDs, especially as they re-
late to infection or cardiovascular conditions, but additional

considerations are warranted in individuals with specific
conditions and comorbidities. Some portion of these increased
risks can be attributed to poor prepregnancy health and the
impact of social determinants of health for WWDs. Study to
further improve the management of general health and well-
ness in this population will contribute to better pregnancy and
birth outcomes. Most importantly, though, WWDs can have
healthy pregnancies with normal birth outcomes, and many
want to have children. Providers can and should foster healthy
pregnancies in those women who would like to have children
and should partner with them and other health providers to
enable them to participate fully in their desired roles.
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