
Primary cesarean delivery patterns among women with physical, 
sensory, or intellectual disabilities

Blair G. DARNEY, PhD, MPHa,b, Frances M. BIEL, MPH, MSa, Brian P. QUIGLEY, MSa, Aaron 
B. CAUGHEY, MD, PhDa, and Willi HORNER-JOHNSON, PhDc

aDepartment of Obstetrics and Gynecology, Oregon Health & Science University, Portland, 
Oregon

bNational Institute of Public Health, Center for Health Systems Research, Cuernavaca, Mexico

cInstitute on Development and Disability, Oregon Health & Science University, Portland, Oregon

Abstract

INTRODUCTION—Little is known about the relationship between disability and mode of 

delivery. Prior research has indicated elevated risk of cesarean delivery among women with certain 

disabilities, but has not examined patterns across multiple types of disability or by parity.

OBJECTIVE—To determine whether physical, sensory, or intellectual and developmental 

disabilities are independently associated with primary cesarean delivery.

METHODS—We conducted a retrospective cohort study of all deliveries in California 2000–2010 

using linked birth certificate and hospital discharge data. We identified physical, sensory, and 

intellectual and developmental disabilities using ICD-9 codes. We used logistic regression to 

examine the association of these disabilities and primary cesarean delivery, controlling for socio-

demographic characteristics and co-morbidities and stratified by parity.

RESULTS—In our sample, 0.45% (20,894/4,610,955) of deliveries were to women with 

disabilities. A larger proportion of women with disabilities were nulliparous, had public insurance, 

and had co-morbidities (e.g., gestational diabetes) compared with women without disabilities 

(p<0.001 for all). The proportion of primary cesarean in women with disabilities was twice that in 

women without disabilities (32.7% versus 16.3%, p<0.001; aOR = 2.05; 95% CI = 1.94–2.17). 

The proportion of deliveries by cesarean was highest among women with physical disabilities due 

to injuries compared with women without disabilities (57.8% versus 16.3%, p<0.001; aOR = 6.83; 

95%CI = 5.46–8.53).
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CONCLUSION—Women across disability subgroups have higher odds of cesarean delivery, and 

there is heterogeneity by disability type. More attention is needed to this population to ensure 

better understanding of care practices that may impact maternal and perinatal outcomes.

INTRODUCTION

An estimated 12% of women of reproductive age have a disability (Brault, Hootman, 

Helmick, Theis, & Armour, 2009). Recent research indicates that pregnancy is as common 

among women with disabilities as among women without disabilities (Horner-Johnson, 

Darney, Kulkarni-Rajasekhara, Quigley, & Caughey, 2016). However, utilization of prenatal 

care is lower among women with disabilities (Gavin, Benedict, & Adams, 2006). While 

limited evidence suggests that many women with disabilities have favorable pregnancy 

outcomes (Signore, et al., 2011), studies have shown higher rates of preterm birth and low 

birth weight in this population (Mitra, Clements, et al., 2015). Further, increased cesarean 

delivery has been documented among women with specific types of physical disability, 

including spinal cord injury, rheumatoid arthritis, multiple sclerosis, cerebral palsy, spina 

bifida, and neuromuscular disorders (Arata, Grover, Dunne, & Bryan, 2000; Argov & de 

Visser, 2009; Chakravarty, Nelson, & Krishnan, 2006; Chambers, Johsnon, & Jones, 2004; 

Kelly, Nelson, & Chakravarty, 2009; Rudnik-Schoneborn & Zerres, 2004; Skomsvoll, 

Ostensen, Irgens, & Baste, 1998; Winch, Bengston, McLaughlin, Fitzsimmons, & Budden, 

1993). Research to date also suggests that women with intellectual and developmental 

disabilities are at elevated risk for cesarean delivery (Brown, et al., 2016; Mitra, Parish, 

Clements, Cui, & Diop, 2015; Parish, et al., 2015).

Small sample sizes in some studies and different approaches to measuring disability make it 

difficult to draw conclusions to guide clinical practice. Moreover, examination of more than 

one type of disability within a single study is rare, so very little is known about how 

disability sub-populations differ from each other. Cesarean delivery and surgical recovery 

may be more complicated in women with disabilities (Jackson, Lindsey, Klebine, & 

Poczatek, 2004) and it is therefore important to understand the utilization of cesarean 

delivery among a range of disability types -- including physical, sensory, and intellectual and 

developmental disabilities (IDD) -- in comparison to the non-disabled population.

The purpose of this study was to describe primary cesarean delivery among women with and 

without disabilities and disaggregated by disability subgroups, and to test the association 

between disability status and cesarean delivery. We hypothesized that disability status would 

be independently associated with cesarean delivery, controlling for socio-demographics and 

health care utilization.

METHODS

We conducted a retrospective cohort study using linked hospital discharge and vital records 

data (birth certificates and death files (California Department of Health Services, 2006)) for 

all births in the state of California between 2000 and 2010 (N=5,772,198). The dataset 

contains linked birth and delivery records with de-identified information for a mother and 

neonate pair from the neonatal and maternal hospital discharge record and the birth 
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certificate. The study was approved by the California Office of Statewide Health Planning 

and Development, and the Institutional Review Board of Oregon Health & Science 

University.

Consistent with prior obstetric literature (e.g. Darney, et al., 2013), we excluded women with 

prior cesarean deliveries from our analytic sample because prior cesarean is strongly 

associated with subsequent cesarean delivery. We also excluded multiple gestations and 

breech presentation because these are indications for cesarean delivery and could confound 

the relationship between disability and cesarean delivery. Figure 1 shows the number of 

cases excluded to arrive at our final analytic sample.

We identified our key independent variables -- disability status and type -- using the 

International Classification of Diseases, 9th revision, clinical modification (ICD-9) diagnosis 

and procedure codes from the patient discharge data file. Conceptually, disability is a 

complex interplay of body structures, functions, activities, and participation as impacted by 

contextual factors (World Health Organization, 2001). Diagnoses alone cannot provide 

information about restrictions in functioning or participation and are an imperfect means of 

attempting to identify disability. While acknowledging the limitations of diagnosis codes, 

various authors have published lists of codes likely to be associated with broad functional 

categories of disability, which can be used when no other data on disability are available. We 

built on these prior efforts in creating our algorithm (see Appendix A), as described below.

Khoury et al. (2013) developed a list of conditions associated with mobility disability and 

validated the list through review by a disability epidemiologist and a physician. This list 

served as the starting point for our physical disability codes. In consultation with clinicians 

and disability researchers, we added several other conditions (e.g. cystic fibrosis) that may 

be associated with some level of physical disability, although not necessarily a mobility 

restriction. We also removed some codes for acute injuries that may not have lasting impact 

(e.g. fracture of the spinal column without spinal cord injury). Our list of hearing disability 

codes was drawn from Mann, Zhou, McKee, and McDermott (2007) to which we added 

“other specified forms of hearing loss”, “congenital anomalies of ear causing impairment of 

hearing”, and “Deaf, nonspeaking, not elsewhere classifiable”. Javitt, Zhou, and Willke 

(2007) categorized vision loss codes by severity and tested their classification in relation to 

Medicare costs associated with vision care. We used all codes associated with moderate and 

severe vision loss and blindness, and added codes for vision conditions that often lead to 

vison loss (e.g. macular degeneration and other retinal disorders). Lin et al. (Lin et al., 2013) 

consulted with clinicians and policy makers to create a list of codes for identifying 

intellectual/developmental disabilities, consistent with criteria for service eligibility; we used 

their list without alteration.

Our dataset was limited to diagnoses coded at or near the time of delivery as opposed to a 

woman’s entire medical record. Therefore, we erred on the side of inclusivity in deciding 

what codes to categorize as “disability”, incorporating some milder conditions that we 

assumed must have been deemed salient if they were coded in the delivery discharge file. 

Appendix A contains a full list of ICD-9 codes included in our definition, along with sample 

frequencies.
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We classified disability in several ways. First, we created a binary indictor of presence of 

any of our target disability types versus none. Second, we created broad disability 

subgroups: physical, hearing, vision, and intellectual/developmental disabilities (IDD). 

Finally, given the heterogeneity of conditions within the physical disability group and 

potential differential association with cesarean delivery, we examined subgroups of physical 

disability: nervous system disorders, musculoskeletal disorders, injuries, and congenital 

anomalies. An individual woman could be in more than one group if she had multiple 

disability codes recorded on her discharge record.

We identified women with primary cesarean deliveries (our dependent variable) documented 

either on the birth certificate or using an ICD-9 procedure code in the discharge file. 

Similarly, prior cesarean delivery, multiple gestation, and breech presentation were identified 

using either the birth certificate checkboxes or discharge file ICD-9 codes. We privileged the 

discharge record when possible. Our procedures follow a body of literature about the 

validity of birth certificate versus hospital discharge data (Goff et al., 2012; Lain et al., 2012; 

Lydon-Rochelle, Holt, Cardenas, et al., 2005; Lydon-Rochelle, Holt, Nelson, et al., 2005).

We included several maternal-level covariates in the analysis. From the vital statistics birth 

record, we extracted gestational age to create a preterm birth indicator (<37 weeks 

gestation), parity of this current pregnancy (nulliparous or multiparous), and month of entry 

into prenatal care, which we used to create an indicator of entry to care in the first trimester 

(<13 weeks) or not. We classified maternal education on the birth certificate as those who 

had completed high school and were at least 16 years of age, and those who had not 

completed high school. Maternal age was derived from the birth certificate; a small 

proportion of values (0.06%) were missing, and maternal age was then derived from the 

patient discharge file in this circumstance. We classified race/ethnicity as non-Hispanic 

White, non-Hispanic Black, Hispanic, non-Hispanic Asian, and Other, from the birth 

certificate.

We included several comorbidities that are known to be associated with cesarean delivery 

and are potential confounders. Chronic hypertension was identified if documented on either 

the birth certificate or patient discharge file. Gestational hypertension or preeclampsia was 

extracted in a similar fashion. We identified women with chronic diabetes and gestational 

diabetes in the discharge file. We identified women with mental health diagnoses based on 

diagnoses in the discharge file (see Appendix A for a list of these ICD-9 codes). We chose 

not to exclude women with chronic and mental health conditions as has been done in 

previous studies (Darney et al., 2013) because the distribution of chronic conditions was 

higher among women with disabilities and we would have lost much of our sample, limiting 

generalizability of findings to the population of women with disabilities. We measured 

insurance (public insurance, private health insurance, or no insurance) from the discharge 

file. We included year of delivery as a categorical variable.

We used descriptive statistics and visualizations to characterize the sample overall, by any 

disability, by disability groups (physical, hearing, vision, or IDD), and by subgroups of 

physical disability (nervous system disorders, musculoskeletal disorders, congenital 

anomalies, or injuries). We tested for bivariate differences in the proportion of cesarean 
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delivery between women with any disability and no disability and between each of the 

disability subgroups and women with no disability using chi square tests. We then stratified 

by parity and developed separate multivariable logistic regression models for each category 

of disability controlling for maternal covariates presented above and for year. We accounted 

for data clustering (non-independence of observations) at the hospital level in all models. As 

a sensitivity analysis, we tested models with the inclusion of number of comorbid disability 

codes as a proxy for severity in order to assess likelihood of functional limitation. Although 

there was evidence of a dose-response relationship between number of disability codes and 

cesarean (data not shown), we encountered small cell sizes, and overall results were 

unchanged. We used Stata 14 for data analysis (StataCorp. 2015. College Station, TX: 

StataCorp LP). Figures were created using R version 3.2.2 (R Core Team. 2015. R 

Foundation for Statistical Computing, Vienna, Austria).

RESULTS

Our analytic sample included 4,610,955 deliveries between 2000 and 2010 in California, 

20,894 of which (0.45%) were to women with a code included in our disability algorithm 

(Table 1). Of these women, 3.6% (N = 761) had multiple disability codes. Women with 

disabilities had higher educational attainment than women without disabilities, largely 

driven by high educational attainment among women with physical disabilities, our largest 

group (Table 1). Women with disabilities were more likely to be non-Hispanic White, of 

advanced maternal age, nulliparous, and publicly insured. They were also more likely to 

have gestational diabetes, hypertension, and gestational hypertension or eclampsia compared 

with women without disabilities (p<0.001 for all), and the proportion of preterm deliveries 

was higher among women with disabilities (Table 1).There was heterogeneity among 

disability groups, with the physical disability group driving the overall disability category 

due to larger numbers (81.6% of the disability category consists of physical disabilities). 

Women with IDD were the least educated and the least likely to have initiated prenatal care 

in the first trimester (Table 1). Women with vision disabilities had the highest proportions of 

pre-gestational and gestational diabetes, hypertension and gestational hypertension, and 

preterm births (Table 1). Among women with physical disabilities, we examined subgroups. 

Women with nervous system (n=9,117) and musculoskeletal (n=5,928) disabilities 

accounted for the majority of the overall physical disability category (Table 2).

Proportions of primary cesarean delivery were higher in all disability categories compared 

with non-disabled women (Figure 2). The proportion of primary cesarean in women with 

any disability was nearly twice that in women without disabilities (32.7% versus 16.3%, 

p<0.001). Of the broad disability categories, women with vision disabilities had the highest 

proportion of cesarean deliveries (45.6% overall and 58.1% among nulliparous). Among 

subgroups of women with physical disabilities (Figure 3), the proportion of deliveries by 

cesarean was lowest among women with nervous system disabilities (28.2%, p<0.001) and 

highest among women with injuries (57.8% p<0.001).

Multivariable regression models controlling for sociodemographic characteristics, 

comorbidities, and prenatal care utilization support the descriptive results: women with 

disabilities had consistently higher odds of cesarean delivery compared with women without 
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disabilities (nulliparous aOR = 2.03, 95% CI = 1.96 – 2.15; multiparous aOR = 2.11, 95% 

CI = 1.97 – 2.27; Table 3). Women with an IDD diagnosis (nulliparous aOR = 2.40, 95% CI 

= 2.03 – 2.83; multiparous aOR = 2.64, 95% CI = 2.07 – 3.37) and nulliparous women with 

a vision disability (aOR = 2.26, 95% CI = 1.91 – 2.69) had the highest odds of cesarean 

among the four disability subgroups (Table 3). The overall physical disability group had 

elevated odds of cesarean delivery (aOR = 2.10, 95% CI = 1.98 – 2.24), but odds varied 

markedly across physical disability subgroups. Women with injuries were the subgroup with 

the highest odds of cesarean delivery (nulliparous aOR = 6.19, 95% CI = 4.76 – 8.05; 

multiparous aOR = 7.84, 95% CI = 5.71 – 10.76) relative to women without disabilities 

(Table 4).

DISCUSSION

A total of 20,894 deliveries in California 2000–2010 (0.45% of our sample) were to women 

with a diagnosis code associated with potential disability. This likely underestimates the 

proportion of births to women with disabilities because our data included only diagnoses 

coded at delivery. Previous research has reported that 12% of women of reproductive age 

have disabilities (Brault, et al., 2009) and 11% of reproductive age women with disabilities 

have been pregnant (Horner-Johnson, et al., 2016). However, our population represents a 

different and broader denominator: all women who gave birth in California 2000–2010. 

Thus, we would anticipate that a small proportion of this birth cohort would have a 

disability, although the true fraction may be higher than the number we were able to identify.

Our findings indicate that across disability types – physical, IDD, vision, hearing – women 

with disabilities were more likely to deliver by cesarean than women without disabilities. 

Physical disability is by far the most common type of disability, and within this group, 

women with injuries had the highest odds of cesarean delivery. The heterogeneity we 

observed across and within disability subgroups highlights the need to disaggregate 

disability because risks and needs vary according to disability type. Previous literature 

supports disaggregation (Goldacre, Gray, & Goldacre, 2015; Prilleltensky, 2003; Signore, 

Spong, Krotoski, Shinowara, & Blackwell, 2011), suggesting that the type of disability and 

range of physical abilities present diverse challenges during pregnancy and delivery which 

may be obscured through less nuanced measurement of disability.

Prior studies have indicated that cesarean delivery is more common in specific physical 

disability subtypes (Arata et al., 2000; Chakravarty et al., 2006; Chambers et al., 2004; 

Ghidini, Healey, Andreani, & Simonson, 2008; Jackson & Wadley, 1999; Kelly et al., 2009; 

Rudnik-Schoneborn & Zerres, 2004; Skomsvoll et al., 1998; Winch et al., 1993). The 

reasons for higher rates of cesarean delivery are not fully understood (Signore, et al., 2011). 

There are some particular concerns, such as risk of autonomic dysreflexia during labor 

among women with spinal cord lesions at or above T6 (Jackson & Wadley, 1999; Le 

Liepvre, et al., 2016) that may contribute to decisions to plan for cesarean delivery. Women 

with certain physical disabilities may also be at increased risk of placental hemorrhage or 

other complications that lead to emergency cesareans (Rudnick-Schoneborn & Zerres, 

2004). However, some women with physical disabilities have reported that decisions about 
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delivery were made without their input or with any consideration of the possibility that they 

might be able to deliver vaginally (Smeltzer, 2007).

Previous studies of cesarean delivery among women with physical disabilities have 

compared disability subtypes with a general population, but not with other disability groups, 

nor have they accounted for important factors such as co-morbidities and parity. 

Stratification by parity proved important in our study, revealing elevated odds of primary 

cesarean for women with disabilities even among women who have experienced a previous 

vaginal delivery. In some disability groups, this could be attributable in part to disabilities 

acquired between deliveries. However, the pattern was also apparent in our IDD group, 

which consisted exclusively of conditions that are present early in life. Further research is 

needed to understand possible reasons for cesarean delivery after a prior vaginal birth, and 

why women with disabilities appear to be at increased risk.

Our findings add to an emerging body of evidence for women with IDD. Using data from 

Massachusetts, Mitra, Parish, et al. (2015) reported an increased risk of cesarean among 

women with IDD compared with a general obstetric population (36% versus 27%; RR = 1.3, 

95% CI 1.2–1.5). Data from a national sample indicated an even larger difference: 49% of 

women with IDD delivered by cesarean versus 33% of women without IDD; AOR=2.13, 

95% CI=1.68–2.71 (Parish, et al., 2015). A Canadian study found a much smaller but 

statistically significant increased risk of cesarean delivery for women with IDD: 28.0% vs. 

27.3%, aRR=1.09, 95% CI=1.03–1.16 (Brown et al., 2016). A study from Sweden 

(Höglund, Lindgren, & Larsson, 2012) also reported higher proportions of cesarean delivery 

in women with intellectual disabilities relative to those without intellectual disabilities 

(24.5% vs. 17.7%; aOR = 1.55, 95% CI 1.11–2.17). We report even greater disparities (38% 

among women with IDD versus 16% among women without disabilities). Despite slightly 

different diagnosis lists used in each of these studies, the overall pattern of disparity is 

similar. Cesarean delivery was more common among women with IDD than other women 

with disabilities in our study, with the exception of the injury subgroup of women with 

physical disabilities and women with vision disabilities.

There is little research in the U.S. on the experiences of women with IDD giving birth or the 

clinicians providing care for them. However, research in other countries indicates that 

women with IDD have limited understanding of the birth process and feel unsupported 

during pregnancy and childbirth (Walsh-Gallagher, Sinclair & Mc Conkey, 2012; Mayes, 

Llewellyn & McConnell, 2006; Höglund & Larsson 2013), and midwives report having 

insufficient training or time during appointments to provide adequate support to women with 

IDD (Castell & Stenfert Kroese, 2016). Women with IDD are more likely to experience 

pregnancy complications, such as preeclampsia, that are associated with increased risk of 

cesarean delivery (Brown, et al., 2016; McConnell, et al., 2008; Parish, et al., 2015). In 

addition to these challenges, women with IDD tend to be among the most disadvantaged 

women giving birth: relative to women without IDD, they are younger, less educated, poorer, 

less likely to be married, and considerably less likely to be able or willing to name the 

baby’s father on the birth certificate (Goldacre, et al., 2015; Höglund, et al., 2012; Mitra, et 

al., 2015). Moreover, women with IDD are more likely to be obese, more likely to smoke 

during pregnancy, and less likely to receive prenatal care during the first trimester (Höglund, 
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et al., 2012; Mitra, et al., 2015). Unfortunately, we were only able to control for some of 

these risk factors in our analyses. Many of these factors have been included in other studies, 

and delivery mode differences between women with and without IDD remained significant. 

Nonetheless, administrative data may provide only limited insight into the full depth and 

breadth of disadvantages and unmet support needs associated with cesarean risk and other 

adverse outcomes in this population. Additional qualitative research is needed, both with 

women with IDD and with clinicians providing prenatal and obstetric care to these women.

Women with vision disabilities showed a much higher proportion of both pregestational and 

gestational diabetes than women without disability (25.8% and 31.1% vs. 0.5% and 5.8%). 

The high proportion of primary cesarean delivery among women with vision disabilities in 

our study may have been related to their diabetes status. When we controlled for diabetes in 

our regression models, women with vision disabilities had lower odds (within our broad 

disability type categories) of cesarean delivery than women with IDD. However, odds of 

cesarean delivery were still elevated relative to women without disabilities. Our statistical 

adjustments may not have fully accounted for all of the health and pregnancy risks that could 

be associated with vision disabilities. Additionally, women with vision disabilities may face 

challenges in navigating the healthcare system and obtaining information in accessible 

formats (O’Day, Kileen, & Iezzoni, 2004), and these challenges may compromise their 

childbirth preparation and outcomes.

Women with hearing disabilities had the lowest odds of cesarean delivery of any of our 

disability groups. While other types of disabilities may be associated with health problems 

that could complicate delivery, people with hearing disabilities appear to be a relatively 

healthy group overall (Horner-Johnson, et al., 2013). Nonetheless, women with hearing 

disabilities in our cohort were significantly more likely to have cesarean deliveries than 

women without disabilities. A recent study using similar methodology examined preterm 

birth and low birthweight among women with hearing limitations and found elevated odds of 

both, relative to women without hearing limitations (Mitra, Akobirshoev, McKee & Iessoni, 

2016). Research is needed on the extent to which challenges in communicating with 

healthcare providers may contribute to increased risks.

Across disability groups, the higher proportion of cesarean deliveries may be related to 

greater prevalence of clinical indications for cesarean, or disability itself may be perceived 

as an indication for cesarean delivery. Indications for cesarean are beyond the scope of this 

study but the potential use of disability as an indication deserves further scrutiny. Cesarean 

deliveries may be necessary for some women with disabilities. However, anesthesia risks, 

scarring, shunts, or other obstructions from prior abdominal surgeries could make surgery 

more complicated in women with disabilities. In addition, recovery from cesarean surgery, 

which involves pain and activity limitations for all women, may be especially problematic 

for women who already have functional and movement limitations (Jackson et al., 2004; 

Signore et al., 2011). It is therefore important to explore ways to limit cesareans to those that 

are clinically necessary.

Our study shares limitations common to retrospective observational studies utilizing 

administrative data. We were limited to the information in the discharge record and birth 
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certificate; the relationship between maternal disability and cesarean delivery could also be 

impacted by variables not available or not well-recorded in our dataset, such as smoking and 

marital status. Our de-identified dataset did not allow us to cluster by woman to account for 

multiple deliveries to the same mother. Although we did stratify by parity (nulliparous 

versus multiparous), any woman with more than two births during our study years was 

included in our multiparous analyses twice. However, it is unlikely that this meaningfully 

impacted our conclusions.

Importantly, we were restricted to identifying disability based on diagnosis codes, which is 

an imperfect science. Our measurement of disability relies on ICD-9 codes recorded at the 

time of delivery and may therefore miss relevant diagnoses from women’s prior medical 

history. It is also possible that women who deliver by cesarean are more likely to have their 

disabilities coded than if the same woman delivered vaginally. Moreover, ICD-9 codes do 

not tell us about functional limitations or impact on activities of daily living. Many of the 

codes we used may make a woman at risk for a disability, but she may not actually have a 

disability. We attempted to gain some insight into likelihood of functional limitation in our 

sensitivity analyses; overall results were unchanged. Further research is needed to better 

understand the relationship between diagnoses and function, especially in women of 

childbearing age.

The primary strengths of our study are rich covariate information and large numbers to be 

able to examine disability subgroups. Our sample size enabled us to take into account 

heterogeneity of parity, socio-demographic characteristics, and comorbidities across 

disability subgroups. Importantly, our data allowed us to ascertain that the disabilities 

existed around the time of delivery (temporality), and probably represent conditions 

perceived as serious enough to impact clinical management of the pregnancy and delivery. 

As such, our findings may not be generalizable to all women with disabilities but only to 

those with disabilities severe enough to warrant documentation during labor and delivery. 

Thus, our findings may overestimate the relationship between disability and cesarean 

delivery in the broader population of women with disabilities. However, it is useful and 

relevant to our area of research, obstetric outcomes, to understand how disability is captured 

in routinely collected clinical data on deliveries and how disability, so measured, relates to 

clinical care outcomes such as cesarean delivery.

IMPLICATIONS FOR PRACTICE AND POLICY

As more women with disabilities reach reproductive age and desire children, clinicians and 

health systems need to be prepared to care for these women. The Society for Maternal-Fetal 

Medicine (SMFM) and the American College of Obstetricians & Gynecologists (ACOG) 

have guidelines for the use of prenatal screening in relation to mother’s current disability 

status (Society for Maternal-Fetal Medicine Publications Committee, 2015), but limited 

guidance exists for management of pregnancy and delivery in women with disabilities 

(American Congress of Obstetricians and Gynecologists, 2016). Qualitative research 

suggests that pregnancy and birth in women with disabilities are best supported by a 

multidisciplinary team to optimize maternal and infant health outcomes (Iezzoni, Wint, 

Smeltzer, & Ecker, 2014; Smeltzer, 2007). For women with IDD especially, a patient 
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advocate may be useful in facilitating effective communication between patients and 

physicians and helping women understand and prepare for the birth process.

CONCLUSION

Women with each type of disability we studied had higher odd of cesarean delivery 

compared to women with no disabilities. Increased odds of cesarean delivery were apparent 

for both nulliparous and multiparous women with disabilities, while controlling for 

sociodemographic characteristics and common risks for cesarean delivery. More attention is 

needed to understanding the reasons for cesarean delivery in this population and working to 

reduce unnecessary cesarean deliveries.
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Figure 1. 
Exclusion flow diagram.
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Figure 2. 
Primary Cesarean section rates by disability status and disability type. All comparisons 

within parity categories are statistically significant (p<0.001) relative to the no disabilities 

category.
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Figure 3. 
Primary Cesarean section rates by physical disability category. All comparisons within 

parity categories are statistically significant (p<0.001) relative to the no disabilities category.
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Table 2

Sample characteristic by physical disability subgroups, California 2000–2010*

Nervous System Musculoskeletal Congenital Anomalies Injuries

N 9,117 (0.20) 5,928 (0.13) 1,598 (0.03) 625 (0.01)

Maternal Race

White 3,724 (40.85) 2,660 (44.87) 781 (48.87) 263 (42.08)

Black 881 (9.66) 295 (4.98) 80 (5.01) 40 (6.40)

Hispanic 3,775 (41.41) 2,208 (37.25) 602 (37.67) 265 (42.40)

Asian 490 (5.37) 550 (9.28) 94 (5.88) 46 (7.36)

Other 198 (2.17) 162 (2.73) 32 (2.00) 8 (1.28)

p-value† <0.001 <0.001 <0.001 <0.001

Maternal Education

< High school (HS) 1,961 (21.51) 715 (12.06) 256 (16.02) 146 (23.36)

Completed HS 6,872 (75.38) 5,022 (84.72) 1,300 (81.35) 465 (74.40)

p-value† <0.001 <0.001 <0.001 0.02

Advanced Maternal Age 1,685 (18.48) 1,680 (28.34) 224 (14.69) 131 (20.96)

p-value† <0.001 <0.001 0.980 <0.001

Parity

Nulliparous 4,841 (53.10) 3,102 (52.33) 1,054 (65.96) 386 (61.76)

Multiparous 4,264 (46.77) 2,815 (47.49) 540 (33.79) 239 (38.24)

p-value† <0.001 0.506 <0.001 <0.001

Insurance

Private 4,434 (48.36) 1,703 (28.73) 655 (40.99) 335 (53.60)

Public 4,562 (50.04) 4,162 (70.21) 928 (58.07) 277 (44.32)

None 120 (1.32) 63 (1.06) 15 (0.94) 13 (2.08)

p-value† <0.001 <0.001 <0.001 0.018

Prenatal Care in 1st Trimester 7,636 (83.76) 5,281 (89.09) 1,390 (86.98) 532 (85.12)

p-value† <0.001 <0.001 <0.001 0.16

Diabetes 224 (2.46) 81 (1.37) 24 (1.50) 8 (1.28)

p-value† <0.001 <0.001 <0.001 0.013

Gestational Diabetes 801 (8.79) 555 (9.36) 124 (7.76) 41 (6.56)

p-value† <0.001 <0.001 0.001 0.437

Hypertension 201 (2.20) 169 (2.85) 36 (2.25) 7 (1.12)

p-value† <0.001 <0.001 <0.001 0.684

Gestational Hypertension 714 (7.83) 452 (7.62) 113 (7.07) 29 (4.64)
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Nervous System Musculoskeletal Congenital Anomalies Injuries

p-value† <0.001 <0.001 0.005 0.479

Mental Health Diagnosis 372 (6.28) 634 (6.95) 73 (4.57) 31 (4.96)

p-value† <0.001 <0.001 <0.001 <0.001

Preterm Birth 1,168 (12.81) 647 (10.91) 204 (12.77) 67 (10.72)

p-value† <0.001 <0.001 <0.001 0.036

*
Percentages may not add up to 100% due to missingness in the data. See Appendix B for data on missing values.

†
p-values are relative to no disability category.
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Table 4

Adjusted odds of primary cesarean delivery by physical disability category* (aOR (95% CI)).

Nervous System Musculoskeletal Congenital Anomalies Injuries

Model N 4,247,191 4,244,361 4,240,363 4,239,463

All Births† 1.65 (1.55–1.76) 2.49 (2.28–2.71) 2.53 (2.06–2.91) 6.83 (5.46–8.53)

Nulliparous 1.65 (1.53–1.78) 2.34 (2.13–2.57) 2.63 (2.22–3.12) 6.19 (4.76–8.05)

Multiparous 1.64 (1.48–1.82) 2.78 (2.48–3.12) 2.32 (1.80–3.00) 7.84 (5.71–10.76)

*
Relative to those without a disability.

All models adjusted for maternal race, public insurance status, prenatal care in 1st trimester, advanced maternal age, education, year (relative to 
2010), preterm birth, chronic diabetes, gestational diabetes, chronic hypertension, gestational hypertension, and mental health diagnoses.

†
Also adjusted for parity
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