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ABSTRACT 
 

Experts in maternal health have long noted that the United States has a high rate of 

cesarean section utilization for maternity patients. This thesis uses the 2017 National 

Inpatient Sample (NIS) to assess the impact of patient, hospital, and area-level factors on 

all cesarean section deliveries, and, only on those without complications. As policy 

makers, payers, patients, clinicians, and other stakeholders interested in safely reducing 

cesarean section rates consider interventions, it is important for them to understand the 

factors associated with cesarean section deliveries. This thesis finds that there are 

associations between cesarean section delivery rates and patient, hospital, and area-level 

factors. This thesis finds sizable variation in cesarean section rates across race cohorts 

and their expected primary payers. This thesis also finds higher proportions of cesarean 

section deliveries in for-profit hospitals than public or non-profit hospitals, which could 

be due in part to the patient mix and different financial motivations at these hospitals. 
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1. INTRODUCTION 

In 2017, 32.0 percent of all births in the United States were delivered via cesarean 

section, making it the most commonly performed surgery in the United States.1 This has 

not always been the case—the utilization rate of this procedure increased 41 percent 

between 1997 and 2010 (Pfuntner et al. 2013). Maternal and infant health factors alone 

do not account for these high rates of cesarean section procedures.2 

For some patients, cesarean sections can be critical to preserving the health of the 

pregnant person, as well as that of the infant.3 It is, however, a surgery, and if it is not 

clinically indicated it is best medical practice to avoid this method of delivery. The rate of 

cesarean section deliveries in the United States is higher than that of many other 

Organization for Economic Cooperation and Development (OECD) nations.4 

Furthermore, an estimated 35 percent of cesarean sections occur in low-risk deliveries, 

suggesting that it is possible to safely reduce cesarean section rates in the United States. 

While cesarean sections are generally safe, they are still a form of surgery that comes 

with health risks, and leading medical organizations recommend this intervention only if 

there is a clinical indication for doing so.5 Research also shows that cesarean section 

deliveries cost all payers more than vaginal deliveries (Moore et al. 2014). 

Due to health risks and increased costs associated with non-medically necessary 

cesarean sections, stakeholders such as policy makers, insurers, providers, and patients 

should pay attention to this issue. There are both public financing and public health 

 
1 https://www.cdc.gov/nchs/pressroom/sosmap/cesarean_births/cesareans.htm (Accessed April 5, 2020). 
2 https://www.mayoclinic.org/tests-procedures/c-section/about/pac-20393655 (Accessed April 5, 2020). 
3 https://www.marchofdimes.org/pregnancy/c-section-medical-reasons.aspx (Accessed April 5, 2020). 
4 https://www.oecd-ilibrary.org/social-issues-migration-health/health-at-a-glance-2017_health_glance-
2017-en (Accessed April 5, 2020). 
5 https://www.acog.org/en/Patient Resources/FAQs (Accessed April 5, 2020). 
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implications for safely lowering the rate of cesarean sections. From a public finance 

standpoint, virtually all health plans receive state and/or federal government support, and 

safely avoiding the use of cesarean section procedures following medical guidelines 

consistent with patient safety could reduce government spending.6 Furthermore, there are 

population health implications that could have positive spillover effects (Hutchinson et al. 

2018).  

This thesis explores the patient, hospital, and area-level factors associated with 

cesarean sections in 2017 using the Healthcare Cost and Utilization Projects (HCUP) 

National Inpatient Sample (NIS).7 It assesses the impact of these factors separately on all 

cesarean sections with and without medical complications. There are some patients that 

may not have a medical indication for a cesarean section, yet they give birth via cesarean 

section. To better assess the factors associated with these individuals, this thesis 

separately estimates our models for this sub-population. More specifically, this thesis 

estimates patient-level factors (age, race, ethnicity, insurance coverage, complicating 

conditions/comorbidities, admission month, and admission on a weekend), hospital-level 

factors (teaching status and bed size capacity) and area-level factors (urban-rural hospital 

location and income quartiles by patients’ zip codes) on all cesarean section deliveries 

(with and without complications) and those without any complications.8 

The existing body of the broad research indicates that a range of these factors 

could be associated with variation in cesarean section rates, and, by utilizing the 2017 

 
6 https://www.taxpolicycenter.org/briefing-book/how-does-tax-exclusion-employer-sponsored-health-
insurance-work (Accessed April 5, 2020). 
7 https://www.hcup-us.ahrq.gov/nisoverview.jsp (Accessed April 5, 2020). 
8 https://www.hcup-us.ahrq.gov/db/nation/nis/nisdde.jsp (Accessed April 5, 2020). 
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NIS, it enables a more comprehensive and relatively recent analysis to explore if and to 

what level these associations are still present.   

1.1 Background 

The Mayo Clinic defines a cesarean section as a surgical procedure by which a pregnant 

person delivers via “incisions in the abdomen and uterus”.9 Similarly, The American 

College of Obstetricians and Gynecologists and John Hopkins Medicine define that as the 

delivery of a baby through incisions made in the patient’s abdomen and uterus.10 

The current literature generally focuses on primary or repeat cesarean sections, as 

well as vaginal birth after cesarean (VBAC). A primary cesarean is a procedure 

performed on those with no history of the same procedure (Boyle et al. 2013), a repeat 

cesarean is a cesarean section procedure for those with a history of cesarean section 

(Sehdev 2020), and VBAC  refers to patients who deliver vaginally after having had a 

previous cesarean section delivery.11 There are medical reasons for pregnant patients to 

have a cesarean section birth, among them diabetes, high blood pressure, infant distress 

in-utero, lack of labor progression, and many others.12 However, if there is not a medical 

indication for a cesarean section, they are not generally recommended for patients. The 

Mayo Clinic notes that like all surgeries, cesarean sections carry risks, including 

infection, postpartum hemorrhage, as well as surgical injury to both the pregnant patient 

and the newborn.13 

 
9 https://www.mayoclinic.org/tests-procedures/c-section/about/pac-20393655 (Accessed April 5, 2020). 
10 https://www.acog.org/en/Patient Resources/FAQs (Accessed April 5, 2020); 
https://www.hopkinsmedicine.org/health/treatment-tests-and-therapies/cesarean-section (Accessed April 5, 
2020) 
11 https://www.mayoclinic.org/tests-procedures/vbac/about/pac-20395249 (Accessed April 5, 2020). 
12 https://www.marchofdimes.org/pregnancy/c-section-medical-reasons.aspx (Accessed April 5, 2020). 
13 https://www.mayoclinic.org/tests-procedures/c-section/about/pac-20393655 (Accessed April 5, 2020). 
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There are some patients who request cesarean sections in advance of labor and 

delivery. Researchers estimate that these cases represent less than three percent of all 

births in the United States (Ecker 2013). The American College of Obstetricians and 

Gynecologists recommends OB/GYNs talk patients about the reasons underlying their 

preference to make sure they understand the risks and the organization strongly advises 

that doctors promote vaginal birth in the absence of medical indications for cesarean 

section. 14 

Recent estimates suggest that a hospital stay for a cesarean section delivery is 

approximately 50 percent higher than that of a vaginal delivery (Corry 2013). Not only 

does avoiding medically unnecessary cesarean sections promote better health outcomes, 

it is also an area in which policy makers and health plans can work to decrease health 

care costs. There are critical public policy implications for both public and private health 

insurers, as virtually all health insurers rely on direct or indirect financial support from 

state and/or federal governments. 

It should also be noted that there is significant variation in childbirth costs across 

hospitals. Multiple studies have confirmed this finding. One study used 2011 NIS data to 

examine variation in facility costs in hospitals across the country, while also looking at 

cesarean costs and rates of cesarean interventions across hospitals for low-risk births (Xu 

et al. 2015). The researchers found that the average cost per discharge “ranged from 

$1,189 to $11,986 (median: $4,215), with a 2.2-fold difference between the 10th and 90th 

percentiles.” They determined that safely reducing cesarean deliveries was one of the 

 
14 https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2019/01/cesarean-delivery-
on-maternal-request (Accessed April 5, 2020). 
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ways in which hospitals could reduce the “costs and cost variation associated with 

childbirth in the” U.S.  

Another study using 2009 NIS data at the facility level explored these variations 

as well maternal obesity—but patient health factors alone do not account for this high 

rate (Katy Backes Kozhimannil et al. 2013). The researchers found that facility cesarean 

section delivery rates varied almost tenfold (“low of 7.1 percent” and “a high of 69.9 

percent” cesarean section deliveries) and found variations across similar patient types. 

This data is helpful, but it is also more than ten years old, and newer information could 

better inform policy makers in the present day as to the degree to which cost variation for 

births exists and what factors are associated with that variation. 

When it comes to coverage for pregnant women, Medicaid is the primary public 

payer in the United States, though there are other public payers that cover pregnancy 

care. Medicaid paid for 43 percent of births in 2017, according to the CDC (Martin et al. 

2019). Medicaid is a public insurance program that the state and federal governments 

both pay for, with the federal government guaranteeing an open-ended match for state 

expenses that comply with Medicaid laws and regulations (Snyder and Rudowitz 2015). 

Medicaid savings result in direct savings to the state and federal governments and given 

the large number of pregnancies covered by Medicaid, reduced cesarean section rates (if 

not medically indicated) could produce significant savings in this public program.  

While the health care system in the United States is a mix of public and private 

payers, it is important to note that the government directly or indirectly subsidizes a 

number of private plans. Employer-sponsored insurance, which covered nearly half the 
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population in 201715, is the single largest tax expenditure in the United States and in 2018 

cost the federal Treasury approximately $280 billion.16 For people buying private plans, 

many qualify for significant subsidies, and others can write off some of their health 

expenses when they file taxes.17 Pregnant patients are most likely to report that they have 

private insurance as opposed to being uninsured or having public coverage (Moore et al. 

2014). In the past, research has indicated that private insurance is positively associated 

with cesarean section deliveries. Safely decreasing the rate of cesarean section deliveries 

could reduce private health costs, and therefore reduce health-related tax expenditures. 

1.2 Literature Review 

A number have studies have examined factors associated with cesarean sections using the 

National Inpatient Sample over the years. Many researchers use the National Inpatient 

Sample (NIS) from the Healthcare Cost and Utilization Project, because the “NIS is the 

largest publicly available all-payer inpatient health care database in the United States.”18 

Composed of 20-percent stratified samples of all U.S. community hospital discharges, the 

dataset can be used to make national estimates related to “health care utilization, access, 

charges, quality, and outcomes.” There are also researchers who use the State Inpatient 

Databases (SID) to explore state-specific research. However, fewer peer-reviewed studies 

examining factors associated with cesarean section deliveries have looked at more recent 

NIS data to explore factors associated with cesarean sections. This dataset, while vast, is 

not able to encapsulate all factors associated with cesarean deliveries and patients. This 

 
15 https://www.kff.org/other/state-indicator/total-population/ (Accessed April 5, 2020). 
16 https://www.taxpolicycenter.org/briefing-book/how-does-tax-exclusion-employer-sponsored-health-
insurance-work (Accessed April 5, 2020). 
17 https://www.irs.gov/taxtopics/tc502 (Accessed April 5, 2020). 
18 https://www.hcup-us.ahrq.gov/nisoverview.jsp (Accessed April 5, 2020). 
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dataset does not contain information about patient experience, factors that could influence 

a patient’s delivery method preference, and other dynamics that administrative data do 

not capture. 

This literature review will provide an overview of the existing research using both 

NIS and SID, and it will examine research at the patient, hospital, and area-level, among 

other factors  

Patient-Level Factors. In the United States, researchers have long noted racial 

variations in care and outcomes for patients. One study examined the associations 

between a patient’s race and cesarean section rates. The researchers found that White 

women, as compared to Black women, were more likely to undergo repeat cesareans that 

may have been unnecessary (Kabir et al. 2005).  Black women, however, were more 

likely to have “potentially unnecessary primary cesareans,” as compared to women of 

other races and ethnicities included in the study. The study also found primary cesareans 

were more likely among older patients, Medicare patients, patients admitted on 

weekends, and patients in the South or Northeast. Other research using non-NIS datasets 

have found variance in cesarean section rates by race as well. One study looking at 

patients in Southern California Kaiser Permanente hospitals found that from 1991 to 

2008, cesarean sections increased overall, but that African American women and 

Asian/Pacific Islander women were more likely to undergo primary cesarean sections 

than White patients (Getahun et al. 2009).   

Research has also shown that a patient’s payer is a predictor for cesarean section 

deliveries in low-risk patients. One study used New Jersey’s SID data to explore the 

relationship between insurance coverage type and elective cesarean deliveries (Huesch 
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2011). The results indicated that insurance status was associated with elective cesarean 

deliveries, with Medicaid enrollees and self-paying patients having a lower likelihood of 

obtaining elective cesareans as compared to women with various types of private 

insurance, such as health maintenance organizations, Blue Cross Blue Shield, and other 

commercial plans. The study only examines the payer type and elective cesarean delivery 

association in New Jersey and uses data from over a decade ago.   

Adding to the literature that explores the relationship between payer and cesarean 

sections, a study used Maryland SID to examine whether or not the implementation of the 

managed care organization (MCO), HealthyChoice, was associated with trends in 

cesarean sections (Misra 2008). The study shows that there was an increase in cesarean 

sections in the state in the years studied (1995-2000), but that the increase was less 

pronounced among women with Medicaid coverage as compared to women with private 

insurance coverage. It is unclear to what degree differences, if any, between privately and 

publicly insured patients is contributing to this trend but examining these and payment 

incentives across public and private payers could provide policymakers with better 

insights into how to safely reduce cesarean section rates. The study only looked at 

Maryland, but further research could be done in other states or using the national sample, 

and researchers could also utilize more recent data for increased policy relevance. 

There has also been a national study on the subject that used 2002-2009 NIS data 

(Katy B. Kozhimannil, Shippee, et al. 2013). The research found that cesarean section 

rates increased faster for births covered by private insurance as compared to Medicaid 

over this time period, and in general, privately insured patients were more likely to have 

an obstetric intervention during delivery. These findings are in congruence with what the 
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Maryland HealthChoice analysis found, suggesting that the Maryland findings might be 

part of a national story.  

Hospital-Level Factors. The types of providers hospitals hire to attend births 

appear to have a relationship with cesarean section rates. A study that used New York 

State’s 2014 SID, as well as a dataset from the state’s Department of Health, sought to 

determine whether or not there was a relationship between hospitals’ share of midwife-

attended births and the rate of cesarean sections (Attanasio and Kozhimannil 2017). Their 

results suggested that in New York State, “hospitals with more midwife-attended births” 

were less likely to utilize cesarean sections in deliveries among low-risk women. 

Another study used multiple SIDs for the year 2013 to explore how hospital 

physician workforce—by specialization—was associated with cesarean section rates in 

rural communities (Prasad et al. 2018). They found that rural hospitals that hired family 

physicians and no obstetricians were less likely to utilize cesarean sections for low-risk 

deliveries. Hospitals that only employed obstetricians for births showed no association 

between the type of physicians on staff and cesarean sections. Interestingly, in rural 

hospitals that had a mix of obstetricians and family physicians in birthing units, a 10 

percent increase in the proportion of obstetricians was associated with a 4.6 percent 

increase in cesarean sections for low-risk patients. This study is only applicable to rural 

facilities, but it gives researchers and policymakers further insight into how physician 

workforce (and perhaps their training) may influence the type and quality of care 

received.  
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Area-Level Factors. In order to examine market factors, one study used SID files 

and Core-Based Statistical Areas (CBSAs)19 to examine geographic and “patient, 

population, and market factors associated with cesarean” sections to examine variances 

by payer (Henke et al. 2014). The analysis found that in some states there were CBSAs 

with lower Medicaid cesarean section rates than those for patients with private insurance, 

and there was no CBSA where “private insurance cesarean section rates were 

significantly lower than Medicaid…rates.” They also found that higher educational 

attainment in a CBSA was associated with lower cesarean delivery rates for Medicaid 

and private payers. A higher Gini Index was also associated with a higher likelihood of a 

cesarean section delivery. CBSAs with higher levels of hospital consolidation were 

associated with lower cesarean section rates, but higher levels of acute care beds per 

capita were associated with a higher likelihood of cesarean section deliveries “in the all-

payer and Medicaid models” but not in the study’s private insurance models.  

The study also looked at the provider workforce in CBSAs. CBSAs with higher 

levels of primary care doctors per capita were associated with lower rates of cesarean 

section deliveries across insurers, but an increase in OB/GYN doctors was associated 

with an increase in cesarean sections in the study’s all-payer model and the private 

insurance model, but not the Medicaid model. There was also an observed relationship 

between an increase in midwives and an increase in vaginal deliveries. It appears that 

these factors are significant at the CBSA level, in addition to the hospital facility level, as 

discussed in the studies reviewed in the previous section. 

 
19 https://www.census.gov/topics/housing/housing-patterns/about/core-based-statistical-areas.html 
(Accessed April 5, 2020). 
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Among factors not associated with cesarean sections were “average malpractice 

payments, number of hospital births, percentage of teaching hospitals, percentage of 

small hospitals, percentage of for-profit hospitals, obstetric beds per 1,000 capita, 

neonatal ICU beds per 1,000 capita.” These findings are interesting, because where other 

studies have found that these factors are associated with cesarean section rates at the 

facility level, it appears that these associations do not apply to the CBSA level of 

analysis.  

Besides workforce composition, there are other area-level factors that are 

associated with cesarean sections. One study that examined differences in rural and urban 

hospitals found hospital quality improvement measures were associated with maternity 

care quality in rural hospitals (Katy B. Kozhimannil, Hung, Casey, et al. 2016). Using 

multiple SID files from 2013, their findings found an association between quality 

improvement strategy implementation and reduced rates of cesarean sections for low-risk 

births. Another study that examined rural hospitals focused on hospital birth volume 

(Katy B. Kozhimannil, Hung, Prasad, et al. 2014). Using 2002 and 2010 SID data, the 

results suggested that hospitals with higher birth volumes had lower rates of potentially 

unnecessary cesarean sections after controlling for demographic and health factors. 

Taken together, these studies give policymakers insights into which hospital factors 

might influence cesarean sections in rural settings, as well as factors that do not.  

In addition to looking at rural hospitals in isolation, others have explored 

comparisons between hospitals in metropolitan and rural areas. Using NIS datasets 2002-

2010, one study found that labor induction rates without clinical indication rose at a faster 

rate in rural facilities as compared to patients in metropolitan hospital settings (Katy B. 
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Kozhimannil, Hung, Prasad, et al. 2014). Knowing this, researchers and policymakers 

can continue to monitor these variances, as well as work with medical providers to 

promote best practices to safely reduce rural-urban differences in cesarean section rates.  

 

2. CONCEPTUAL FRAMEWORK 

Childbirth is a leading cause of hospitalizations in the United States overall and is a 

leading cause of hospitalization for patients with coverage through Medicaid and private 

insurance, as well as people who are uninsured. Of these deliveries, over 30 percent have 

been carried out via cesarean sections for over a decade20, and cesarean sections are 

among the most commonly performed procedures in U.S. hospitals (Merrill and Steiner 

2006). The U.S. has a relatively high rate of cesarean section deliveries as compared to 

other countries21, which research suggests is in part due to complicating conditions that 

are more prevalent in the U.S.—such as maternal obesity—but health factors alone do not 

account for this high rate (Katy Backes Kozhimannil et al. 2013). This study examines 

patient-level factors, but also account for hospital-specific factors and area-level factors 

that could influence cesarean section rates overall, as well as cesarean section utilization 

for patients that do not have a documented complication in their labor and delivery 

discharge record. 

 

 
20 https://www.cdc.gov/nchs/nvss/births.htm (Accessed April 5, 2020). 
21 https://apps.who.int/gho/data/node.main.BIRTHSBYCAESAREAN?lang=en (Accessed April 5, 2020). 
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Figure 1. Conceptual Model 
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made available by the Healthcare Cost and Utilization Project (HCUP), through a federal, 
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(AHRQ) supports.22 The NIS is a stratified sample of all U.S. community hospital 

discharges that can be used “to make national estimates of healthcare utilization, access, 

charges, quality, and outcomes,” and is sampled from State Inpatient Databases (SID).23 

The 2017 sample data are from 47 states and the District of Columbia, which encompass 

over 97 percent of the population and nearly 96 percent of community hospital discharges 

 
22 https://www.hcup-us.ahrq.gov/nisoverview.jsp (Accessed April 5, 2020). 
23 https://www.hcup-us.ahrq.gov/db/nation/nis/NIS_Introduction_2017.jsp (Accessed April 5, 2020). 
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in the United States. The community hospitals are defined as “all non-Federal, short-

term, general and other specialty hospitals, excluding hospital units of institutions”24 

Excluded are facilities such as long-term acute hospitals. Discharges are stratified in the 

NIS by census division, but cannot be examined by state or hospital identifiers, as was 

possible in some earlier releases of NIS data.25 

The 2017 NIS is a nationally representative weighted sample of 35 million 

discharges and contains information including but not limited to hospital characteristics, 

as well as clinical and patient-level characteristics. Because the unit of analysis is 

discharges, it is important to understand that the data do not track patients. If a single 

patient were to have multiple hospitalizations sampled, each of those hospitalizations are 

captured separately in the dataset and do not have patient identifiers.  

As such, the sample does not capture long-term acute care facilities Due to the October 

2015 transition from the 9th revision of the International Classification of Diseases (ICD) 

to the 10th, the 2017 NIS should not be used to make comparisons to analyses that used 

diagnostic and procedure coding in ICD-9. Starting in 2016, HCUP does not have a 

Diagnosis and Procedure Groups File as it did in previous years for the ICD-9 codes, but 

it does provide a number of tools to help researchers working with ICD variables in 

HCUP datasets.26 

In the year 2017, the NIS includes up to 40 diagnostic codes and 25 procedure 

codes per inpatient stay captured, but hospitals vary in how many codes they report for 

these data, which can increase omitted variable bias in analyses. 

 
24 www.ahadataviewer.com/glossary (Accessed April 5, 2020). 
25 https://www.hcup-us.ahrq.gov/db/nation/nis/NIS_Introduction_2017.jsp (Accessed April 5, 2020). 
26 https://www.hcup-us.ahrq.gov/tools_software.jsp (Accessed April 5, 2020). 
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Not every hospital provides data for every variable contained in SID and NIS data. For 

example, some hospitals do not report patient race. As such, race information is missing 

from approximately 4 percent of discharges in the 2017 sample.27 While this is lower 

than in previous NIS datasets, it is still an important omission to note, and national 

estimates regarding race should be appropriately qualified.  

3.2 Variables of Interest 

Dependent Variables. For the purposes of analyzing cesarean sections in the 

United States, three separate binary variables were created for all births (including 

vaginal and cesarean deliveries), all cesarean sections (with and without complications), 

and cesarean sections without complicating conditions.  

We defined births using the ICD-10 codes included in the maternal outcome of 

delivery category in the HCUP Clinical Classifications Software Refined (CCSR) for 

ICD-10-CM diagnoses across the ICD diagnostic variables for discharges.  

Cesareans were identified as those for which the primary ICD-10 procedure code 

was classified as a cesarean procedure in accordance with the HCUP Clinical 

Classifications Software (CCS) for ICD-10-PCS tool.  

Finally, a there was a variable created for cesarean sections without 

complications, which was created with the previous two variables (complicated labors 

and cesarean sections) so that cesareans without complications as defined earlier are 

coded as “1” and all other labors and cesarean sections are coded as “0”. Incidences of 

deliveries with complications were classified as those labor discharges with ICD-10 

diagnostic codes that the HCUP (CCSR) for ICD-10-CM diagnoses categorized as 

 
27 https://www.hcup-us.ahrq.gov/db/nation/nis/nissummstats.jsp#2017 (Accessed April 5, 2020). 
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complications specified during childbirth and malposition, disproportion, or other labor 

complications. One exception is that the ICD-10 diagnostic code for a cesarean without 

indication (O82) was excluded from being classified as a complication for the purposes 

of this analysis. 

The latter two variables described, the indicators for all cesarean sections and 

cesarean sections without an apparent complication, are the dependent variables of 

interest in this analysis. However, their creation depended on identifying births and labors 

with complicating conditions, hence why those variables are described in this section. 

Independent Variables. The variables of interest include patient, hospital, and 

area-level factors. The patient factors examined in this analysis are age, race and primary 

expected payer.  

Patient-Level Factors. Age is a factor to consider when examining cesarean 

sections because as patients age, uterine muscles lose strength, which has implications for 

the ability of patients to be able to give birth vaginally, thus the inclusion of this variable 

in an analysis of cesarean sections. In the NIS, age is coded as a continuous variable. 

Only 705 of 35,798,453 (0.00%) weighted observations for this variable were missing in 

the dataset.28 

The NIS records race and ethnicity in a single variable, with possible response being 

White, Black, Hispanic, Asian or Pacific Islander, Native American, and other.29 

Some hospitals report both race and ethnicity (in U.S. federal policy, Hispanic is typically 

categorized as an ethnic group, as opposed to a racial group30, but if this is the case the 

 
28 https://www.hcup-us.ahrq.gov/db/nation/nis/nissummstats.jsp#2017 (Accessed April 5, 2020). 
29 https://www.hcup-us.ahrq.gov/db/nation/nis/nisdde.jsp (Accessed April 5, 2020). 
30 https://www.census.gov/topics/population/hispanic-origin/about.html (Accessed April 5, 2020). 



 17 

NIS is designed so that ethnicity takes precedence over race. So, if a discharge record 

indicates that a patient is both Black and Hispanic, the NIS codes that patient as being 

Hispanic. Race is included in this analysis because previous research indicates that there 

has historically been an association between patient race and cesarean section procedures 

(Kabir et al. 2005). In the weighted NIS 2017, 4.28% of observations are missing this 

data point.31 

 The NIS includes information on the primary expected payer, and this is used as a 

control variable for this thesis.32 There have been associations between a patient’s 

primary insurer and labor outcomes. Often, past studies have found that private health 

insurance is associated with higher rates of cesarean sections for pregnant patients, and so 

it is included here in order to control for payer-related associations with cesarean 

sections. For this analysis, the no charge and self-pay categories were combined to create 

an uninsured variable. The other insurers are Medicare, Medicaid, private insurance, and 

other. The other category comprises TriCare, Indian Health Service, and other payers. 

The weighted NIS file is missing this variable in 0.18% of the observations. 

 In addition, this analysis will incorporate when a patient was admitted, 

specifically, if they were admitted on a weekend and what month they were admitted to a 

hospital. 

Hospital-Level Factors. While patient demographic factors are associated with 

cesarean sections, previous research using the NIS controls for a variety of hospital 

 
31 https://www.hcup-us.ahrq.gov/db/nation/nis/nissummstats.jsp#2017 (Accessed April 5, 2020). 
32 https://www.hcup-us.ahrq.gov/db/nation/nis/nisdde.jsp (Accessed April 5, 2020). 
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factors. This analysis will explore the following ownership and bed size. For these 

variables, there are no missing observations in the NIS dataset.33 

 The NIS classifies hospitals into three categories: public hospitals, private for-

profit hospitals, and private not-for-profit hospitals.34 HCUP obtains this data from the 

American Hospital Association (AHA) Annual Survey of Hospitals and includes it 

because “hospitals in different ownership/control categories tend to have different 

missions and different responses to government regulations and policies.”35 

 The NIS measures hospital bed size as small, medium, and large, but it is 

important to note that the category specifications vary across census regions and hospital 

location and teaching status. For more on this, see the “General Notes” in the NIS 

Description of Data Elements for the HOSP_BEDSIZE variable.  

Area-Level Factors. These include the patient zip code median income quartile 

and the urban-rural designation of a hospital.  

The patient zip code median income quartile variable categorizes zip codes into 

four quartiles based on estimated median income, and the data for this variable in the NIS 

is provided by Claritas.36 This is included in the analysis because neighborhood factors 

and wealth are associated with patient health, with higher-income individuals tending to 

report better health (Khullar and Chokshi 2018). Health conditions such as obesity, 

hypertension, and many more can complicate pregnancies such that cesarean sections 

might be more likely to be medically indicated (Israel 2018). 1.62% of observations in 

the NIS report this variable as missing.  

 
33 https://www.hcup-us.ahrq.gov/db/nation/nis/nissummstats.jsp#2017 (Accessed April 5, 2020). 
34 https://www.hcup-us.ahrq.gov/db/nation/nis/nisdde.jsp (Accessed April 5, 2020). 
35 https://www.hcup-us.ahrq.gov/db/nation/nis/nisdde.jsp (Accessed April 5, 2020). 
36 https://www.hcup-us.ahrq.gov/db/nation/nis/nisdde.jsp (Accessed April 5, 2020). 
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The NIS combines hospital location and teaching status into three categories: 

rural, urban non-teaching, and urban teaching—the rural category includes both teaching 

and non-teaching hospitals, because there are too few rural teaching hospitals.37 The 

urban or rural designation relies on CBSAs, with hospitals in rural or micropolitan 

CBSAs being categorized as rural, and hospitals in metropolitan CBSAs are categorized 

as urban in this category. 

 

4. ANALYTIC MODEL 

This thesis conducts a secondary data analysis of hospital discharge data to 

assess the factors associated with cesarean section deliveries, including all cesarean 

sections and those performed on patients without complicating conditions. More 

specifically, the following regression model was estimated: 

E[yi |.]= Λ(βp + δh+ λa) 

Where, E[ ] is the expectation operator, with |·denoting conditioning on all the right-hand 

side variables. i indexes inpatient discharges along with its associated patient (p), hospital 

(h) and area (a) characteristics. y is the outcome, a binary indicator for cesarean section 

deliveries in an inpatient setting and Λ(βp + δh+ λa) is the logistic function. Subscripted 

coefficients denote variable vectors along with their coefficients; that is βp represents the 

vector of patient demographic indicators (age, race/ethnicity, expected primary payer, 

weekend admission, and admission month) and their corresponding coefficients. 

Similarly, δh and λa are vectors of hospital (teaching status, ownership, bed-size) and 

area-level (urban/rural, income) characteristics. 

 
37 https://www.hcup-us.ahrq.gov/db/nation/nis/nisdde.jsp (Accessed April 5, 2020). 
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This model was estimated separately for all cesarean section deliveries and only 

cesarean section deliveries without complications. 

 

5. RESULTS 

5.1 Descriptive Statistics 

Table 1 presents descriptive results. There were approximately 3.67 million hospital 

discharges for all births (vaginal and cesarean deliveries) in United States hospitals 

during 2017. There were 1.17 million that resulted in a cesarean section procedure and 

193 thousand of them were not associated with a complicating diagnosis during labor.  

Patient-Level Characteristics. The analysis groups patients into several categories 

based on their ages (11-19, 20-29, 30-34, 35-39, and 40-55). These cohorts capture all of 

the labors identified in the dataset, as the minimum age was 11 and the maximum age for 

a maternity patient was 55 years of age. Table 1 presents descriptive statistics for each of 

these sub-groups. As compared to their share of all labors and labors with recorded 

complicating conditions, the 11-19 and 20-29 age groups saw lower proportions of both 

cesarean sections overall and cesarean section procedures without an indicated labor 

complication, while the older age groups (30-34, 35-39, and 40-55) comprised a larger 

share of both categories of cesarean sections (see also Figure 2) 

 When examining labor and delivery outcomes by patient race, White, Hispanic, 

and Native American patients saw lower proportions of cesarean sections overall, and 

White, Black, Asian or Pacific Islander, and Native American patients saw lower 

proportions of cesarean sections without a complicating diagnosis for labor and delivery. 

For cesarean sections overall, Black and Asian or Pacific Islander patients had higher 
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rates of these procedures as compared to their share of total deliveries, and patients 

identified as other comprised both 4.8 percent of labors and 4.8 percent of cesarean 

sections. Patients identified as Hispanic or other race also saw higher proportions of 

cesarean sections for labors and deliveries that did not indicate a complicating condition 

in the administrative records (see Figure 2).   

 Analyzing the proportions of labors and cesareans over payers revealed that a 

higher proportion of Medicare patients underwent cesarean sections than appeared in the 

proportion of overall labors, and a lower proportion were among patients who underwent 

cesarean sections without a complicating diagnosis. Patients who went into labor with 

Medicaid as a primary payer comprised a smaller proportion of cesarean section patients 

for both cesarean categories as compared to their representation in the proportion of 

labors overall, while privately-insured patients made up a larger proportion of cesarean 

sections than they did for all incidences of childbirth. Uninsured patients made up a 

smaller proportion of patients with complicating diagnoses and cesarean sections overall 

(as compared to the proportion of uninsured patients who experienced labor), but made 

up a larger proportion of patients undergoing cesarean sections without a complicating 

diagnosis (see Figure 2).  

Hospital-Level Characteristics. The NIS provides information on various features 

of hospitals, which are also included in Table 1. Examining hospital ownership (public, 

private not-for-profit, and private for-profit), public hospital patients did not show a lot of 

variation across the labor and cesarean categories, but patients admitted to private not-

for-profit hospitals that went into labor comprised a smaller proportion of the cesarean 

section categories than they did in labors overall. The opposite was true at private for-
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profit hospitals, with patients in those hospitals comprising a higher proportion of 

cesarean sections than labors overall (see also Figure 3).  

Area-Level Characteristics. The statistics on income quartiles by patients’ 

residency zip codes are also included in Table-1. Descriptive statistics show that patients 

in the wealthiest income zip codes (76th-100th percentile) comprised higher proportions of 

cesarean section patients in both cesarean categories, as compared to the proportion of 

patients in this zip code quartile that delivered at a hospital Patients in the 2nd highest 

income quartile appeared slightly less likely to undergo cesarean sections in either 

category, as compared to the proportion of patients in this category that experienced labor 

(see Figure 2).  

In 2017, rural hospital patients comprised a marginally smaller proportion of 

cesarean section patients overall as compared to the proportion of patients in rural 

hospitals going into childbirth but encompassed a higher proportion of patients 

undergoing cesarean sections without an indicated complication. Urban nonteaching 

hospital discharges represented a higher proportion of cesarean sections without 

indication than they did in all labors, and urban teaching hospital patients comprised a 

smaller proportion of cesarean section procedures without an indication as compared to 

the proportion of urban teaching hospital patients experiencing labor (see Figure 3).  

5.2 Regression Results 

This model was estimated separately for all cesarean sections and only for those without 

medical complications. 

All Cesarean Sections. Examining the regression models presented in Table 2, 

patients 30 years and older have higher probability of cesarean section delivery when 
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compared to those ages 20 to 29. However, the results show that patients younger than 20 

years old have lower probability of undergoing a cesarean section when compared to the 

same cohort. 

When compared to White patients, patients identified as Black, Hispanic, and 

other race were more likely to deliver via cesarean section. At the same time, 

Asian/Pacific Islander and Native American patients were not statistically different from 

White patients in terms of likelihood of having a cesarean delivery.  

Patients with an expected payment source of Medicare or private insurance had a 

higher probability of undergoing a cesarean section than patients whose primary expected 

payer was Medicaid. On the other hand, maternity patients who were uninsured or had 

another source of coverage were less likely to have a cesarean section delivery when 

compared to Medicaid patients.  

Patients admitted on a weekend had lower odds of a cesarean section delivery 

when compared to patients admitted on weekdays.  

The zip code median household income was also associated cesarean section 

delivery—patients residing in zip codes that comprised the upper three income quartiles 

had a lower probability of delivering via cesarean section as compared to patients 

residing in zip codes in the bottom income quartile group.  

Hospitals with medium and large bed capacities were positively correlated with 

patients undergoing cesarean sections when compared to small hospitals. In these 

regression models, however, the hospital teaching status and urban/rural location were 

not associated with an increased or decreased likelihood of an inpatient stay resulting in a 

cesarean section.  
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Patients giving birth at non-profit and public hospitals were not statistically 

different from one another in terms of likelihood of delivering via cesarean section, but 

patients at for-profit hospitals were significantly more likely to undergo a cesarean 

section delivery when compared to patients at public hospitals. 

The results described here were all significant at the 0.05 or 0.01 level, and all 

statements are based on controlling for the other variables in the model. 

Sensitivity Analysis. There are two regressions that are presented in Table 2. One 

model controlled for the month the patient was admitted to the hospital, and the other did 

not. Even when accounting for this variable, however, the regression results were largely 

unchanged. The addition of this control did not produce large changes in the reported 

coefficients and did not change the significance level of any coefficients.  

Cesarean Sections Performed without an Indicated Complication. Table 3 reports 

the regression results for cesarean sections without complicating conditions. In these 

regressions, patients in age groups aged 30 and over (30-34, 35-39, and 40-55) were still 

more likely to undergo a cesarean section, and patients in the younger age group, ages 

11-19, were less likely to deliver via cesarean section when compared to the 20-29 age 

cohort.  

 Patients without conditions complicating labor that were identified as Hispanic 

and other race had higher odds of undergoing a cesarean section when compared to 

outcomes for White patients. Black, Asian/Pacific Islander, and Native American patients 

were not statistically different from White patients on this measure.  

 For this subset of cesarean sections, patients whose expected payer was Medicare 

or private insurance were less likely than Medicaid patients to have a cesarean delivery. 
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Uninsured patients were more likely to undergo a cesarean section without presenting a 

complicating condition, and patients with other coverage sources were not statistically 

different from Medicaid-covered patients. 

 Weekend admissions were associated with lower odds of cesarean sections when 

compared to admissions on a weekday.  

 Only one income quartile cohort (based on zip code median household income), 

the 51st-75th percentile, was statistically different from the lowest income quartile in 

terms of likelihood of undergoing a cesarean section when the patient record did not 

indicate a complicating condition.  

 Using small hospitals as a baseline, patients giving birth in medium-sized 

hospitals were more likely to undergo these cesarean sections, while patients in large 

hospitals had lower odds of delivering via cesarean if they did not have a complicating 

condition. 

 Comparing hospitals across location (urban/rural) and teaching status, urban 

nonteaching and urban teaching hospital patients were less likely to undergo a cesarean 

section when they did not have conditions complicating labor, as compared to patients in 

rural hospitals. 

 Hospital ownership was also associated with the likelihood of patients having a 

cesarean section delivery when they did not have complicating conditions associated with 

childbirth. When compared to public hospitals, patients giving birth at non-profit 

hospitals were less likely to undergo a cesarean section, while patients at for-profit 

hospitals were more likely to undergo a cesarean section. 
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 All of the findings discussed in this section were significant at the 0.05 or 0.01 

level, and the findings are based on the regression model holding the other variables 

constant. 

Sensitivity Analysis. Table 3 presents results for two regression models. One 

model accounts for the month the patient was admitted to the hospital, and the other 

excludes this control variable. This variable did not significantly change the log odds or 

statistical significance of any of the variables reported. 

 

6. DISCUSSION 

The results of these regressions indicate that the patient, hospital, and area factors are 

different for cesarean sections overall and cesarean sections for patients that do not present 

conditions complicating labor. Even for those factors that are associated with both 

categories of cesarean sections, the magnitude of the correlation may vary between the two 

types. 

 For both cesarean sections overall and cesarean sections performed on patients 

without conditions complicating labor, the odds of a cesarean section increased in order of 

the age groups. This is not a surprising finding as past research indicates that the probability 

of a cesarean section increases with maternal age (Luke and Brown 2007). 

 One variable that changed moving across the cesarean section categories (all and 

uncomplicated) was the likelihood of a Black patient to deliver via cesarean section as 

compared to White patients. In the first set of regressions (all cesarean sections), Black 

patients had the highest odds of undergoing the procedure. But, when examining only 

patients without conditions complicating childbirth, Black patients were not statistically 
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different from White patients. However, Hispanic and other race patients were more likely 

to have a cesarean section in both models. It is unclear from the data what factors contribute 

to this notable variance in cesarean section rates.  

 The associations between expected payer and cesarean section likelihood changed 

significantly when isolating cesareans overall from those that did not have a medical 

complication. In the models on Table 2, Medicare and private insurance were positively 

associated with cesarean sections when compared to patients with Medicaid coverage, but 

in Table 3 they were negatively associated with the likelihood of a cesarean section delivery 

when there was not a condition complicating childbirth, as compared to Medicaid patients. 

Patients without insurance were less likely to undergo a cesarean section overall but were 

more likely to have a potentially unnecessary cesarean section. This divergence points to 

the possibility that some types of coverage might have better incentives for providers to 

avoid medically unnecessary cesarean sections, contract with more providers that have 

lower cesarean section rates, or that patients with these coverage sources might differ in 

ways not captured in this analysis due to omitted variable bias.  

 Weekend admissions were negatively associated with both categories of cesarean 

sections. Patients admitted on a weekend are not likely to be different from those admitted 

on a weekday, so it is possible that hospital staffing patterns or provider behavior differs 

depending on the time of the week.  

 The bed size of a hospital was another variable with results that changed sign and 

significance across the different types of cesarean sections. In the models in Table 2, 

patients at medium and large hospitals were both positively correlated with a higher 

likelihood of undergoing a cesarean section. When isolating cesarean sections without 
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complicating conditions, however, inpatient stays at large hospitals were less likely to 

result in a cesarean section delivery, though patients at medium-sized hospitals were still 

more likely than those at small hospitals to deliver via cesarean section.  

 Location and teaching status were not significant in the regressions examining 

cesarean sections overall, but they were significant when isolating cesarean sections 

without complicating conditions. Patients at both urban nonteaching and urban teaching 

hospitals were significantly less likely to undergo a cesarean section as compared to rural 

hospitals. If this is due to the general practices of medical providers at teaching hospitals, 

then it might be prudent to examine what those practices are and if they are replicable at 

other hospitals.  

 Across both cesarean sections overall and cesarean section deliveries for births that 

did not have medical complications, patients at for-profit hospitals were more likely than 

those delivering at public or non-profit hospitals to undergo a cesarean section. This could 

be due to a number of factors not captured in the NIS, such as patient makeup of the hospital 

or staffing pattern variations between public, non-profit, and for-profit hospitals. However, 

because for-profit hospitals may have differing fiscal motivations from public and non-

profit hospitals and cesarean sections are typically more costly than vaginal deliveries, 

these findings potentially warrant an examination of ways safely reduce cesarean section 

utilization in the for-profit hospital context. One possible policy option is performance 

payments for meeting certain benchmarks in cesarean section utilization reductions where 

appropriate and safe in accordance with clinical guidelines.  

 The most salient results in this analysis were the racial variances in cesarean section 

utilization, the changes in cesarean likelihood based on payer and category of cesarean 
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section (all or uncomplicated), and the consistently high odds of cesarean section deliveries 

for patients admitted at for-profit hospitals.  

 

7. LIMITATIONS 

When examining the data and the results, it is important to understand the limitations in 

the study’s variables and design. The study is cross-sectional, and therefore only uses 

data from the year 2017. If the patients in labor or the conditions in which they undergo 

labor and delivery change, then the findings here will not be applicable to later years.  

Because the unit of analysis is discharges as opposed to patients, it is possible that a 

patient had a condition that complicated labor child and required hospitalization prior to 

pregnancy that may not have been indicated in the discharge record. This may especially 

be relevant for discharges at hospitals that report fewer ICD-10 diagnosis and procedure 

codes per hospitalization. The dataset only provides inpatient discharges, which prevent 

us from tracking patients across other settings of care where pregnant patients might have 

for prenatal care that might have influenced the method of delivery.  

With the NIS being a national sample and with its design, it cannot make 

estimates at the state level—it can only make national, census region, and census division 

estimates. Thus, the data may not be useful to state policymakers. It also only captures 

hospitalizations, so births that take place outside of hospitals, such as home births, which 

are growing in popularity, are not captured in this data and could skew the results (Levine 

2019).  

While HCUP developed a tool to classify ICD codes into meaningful categories 

which was used in this analysis, it is important to consider that labors that were 
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associated with complications do not account for multiple conditions that complicate 

pregnancy when they occur simultaneously but do not do so on their own (Armstrong et 

al. 2016). These classifications are also built on current practices and assumptions in 

medicine, and it could be that in the future, complications during childbirth will comprise 

a different set of patient diagnoses. 

 The NIS does not capture information about medical providers overseeing 

childbirth (e.g. family physician, obstetrician, nurse midwife, etc.), and their differences 

in medical training. The NIS also does not report an individual household income, 

education, housing stability, immigration status, community safety, employment, access 

to nutritious foods, clean water, clean air, and other factors correlated with patient 

health.38 

 

8. FURTHER RESEARCH 

As maternal health research progresses, additions to the existing literature on the 

associations between cesarean sections and race, patient insurance type, and hospital for-

profit status could better inform stakeholders as to why these differences exist, and what 

strategies could safely reduce cesarean sections.  

 In this analysis, patient race (Black, Hispanic, and other race), insurance type, and 

being admitted at a for-profit hospital were strongly associated with the probability of 

delivering via cesarean section. Future research that captures variables omitted from this 

analysis and dataset could increase the explanatory power of these variables, or uncover 

other variables that correlate with race, payer, and hospital-for profit status. Utilizing data 

 
38 https://www.who.int/hia/evidence/doh/en/index2.html (Accessed April 5, 2020). 
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not available in the NIS such as individual patient income, education, and housing, insurer 

differences in provider networks, patient base, and payment models, and for-profit hospital 

staffing, provider behavior, and patient preferences could strengthen our collective 

understanding of the factors associated with cesarean sections and how to work toward 

safely reducing utilization of this obstetric intervention.  

 

9. CONCLUSIONS 

This thesis explored a number of patient, hospital, and area-level factors associated with 

all cesarean sections as well as those without medical complications in the United States 

during 2017. It uncovered correlations with cesarean section procedures by age, race, 

insurance type, birth time of year, hospital characteristics, and potential area factors as 

observed by variations in urban-rural hospital location and patient zip code income. While 

further research would be required to make causal claims for these associations, it builds 

off of previous literature and provides a more recent snapshot of cesarean section utilization 

in the United States that could be useful to stakeholders considering interventions to reduce 

the incidence of the procedure where it is safely possible to do so and in accordance with 

patient wishes. 

 The thesis’s results suggest that insurance coverage may have better mechanisms 

to incentivize providers to avoid medically unnecessary cesarean sections, the for-profit 

status of hospitals could affect the delivery of patient care, and it points to significant racial 

variation in cesarean section utilization during childbirth.  
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10. TABLES AND FIGURES 

Table 1: Profile of Labor and Deliveries in the United States, 2017 
 

 All Births 
Births with 

Complications 
All Cesarean 

Sections 
Uncomplicated 

Cesarean Section 
Age (%)     

11-19 5.2 5.2 3.2 1.4 
20-29 48.9 48.5 43.5 41.7 
30-34 28.3 28.4 30.4 32.7 
35-39 14.3 14.6 18.0 19.7 
40-55 3.2 3.4 4.9 4.6 

Race (%)     
White 52.2 52.5 50.8 49.1 
Black 15.2 16.0 16.7 13.6 

Hispanic 20.7 19.7 20.6 25.4 
Asian or Pacific Islander 6.4 6.4 6.5 6.3 

Native American 0.7 0.7 0.6 0.5 
Other 4.8 4.7 4.8 5.2      

Expected Primary Payer (%)     
Medicare 0.7 0.8 0.9 0.6 
Medicaid 43.8 43.9 42.4 43.2 

Private Insurance 50.5 50.7 52.0 50.5 
Uninsured 2.4 2.2 2.3 3.3 

Other 2.5 2.5 2.4 2.4 
Income Quartile (%)     

0 - 25th Percentile 28.6 28.6 28.7 28.5 
26th - 50th Percentile 25.5 25.4 25.2 25.7 
51st - 75th Percentile 24.1 24.2 23.8 23.3 

76th - 100th Percentile 21.8 21.9 22.2 22.5 
Hospital Census Division (%)     

New England 3.9 4.2 3.7 2.8 
Middle Atlantic 12.6 12.9 13.0 11.9 

East North Central 14.4 14.9 13.5 11.7 
West North Central 6.1 6.2 5.5 5.4 

South Atlantic 19.7 19.9 20.9 20.4 
East South Central 6.4 6.2 6.9 7.1 

West South Central 13.9 13.0 15.2 18.3 
Mountain 6.1 5.9 5.4 5.6 

Pacific 16.9 16.8 16.0 16.9 
Hospital Ownership (%)     

Public 11.9 11.9 11.7 11.8 
Non-Profit 74.2 75.2 73.0 69.3 
For-Profit 14.0 12.9 15.3 18.9 

Hospital Teaching Status 
and Location (%)     

Rural 9.0 8.6 8.5 10.2 
Urban Nonteaching 21.6 20.6 21.6 25.8 

Urban Teaching 69.5 70.8 69.9 63.9      
Hospital Bed Size (%)     

Small 18.5 18.4 17.7 18.1 
Medium 30.9 30.3 31.3 33.9 

Large 50.6 51.3 51.1 48.0 
 
Note: Statistics are based on data from 2017 HCUP National Inpatient Sample. 
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Table 2: Logistic Regression Results for All Cesarean Section Deliveries, 2017  

 Model-1  Model-2 
  Log Odds SE  Log Odds SE 

Age Groups 
(Baseline 20-29)      

11-19 -0.518*** (0.0146)  -0.518*** (0.0146) 
30-34 0.303*** (0.00679)  0.303*** (0.00679) 
35-39 0.552*** (0.00862)  0.552*** (0.00862) 
40-55 0.893*** (0.0159)  0.894*** (0.0159) 

Race  
(Baseline: White)      

Black 0.229*** (0.0124)  0.228*** (0.0125) 
Hispanic 0.0619*** (0.0137)  0.0618*** (0.0137) 

Asian / Pacific Islander -0.0142 (0.0171)  -0.0143 (0.0171) 
Native American 0.0249 (0.0465)  0.0246 (0.0465) 

Other 0.0601*** (0.0168)  0.0595*** (0.0168) 
Expected Primary Payer  
(Baseline: Medicaid)      

Medicare 0.295*** (0.0343)  0.294*** (0.0343) 
Private Insurance 0.0209** (0.00852)  0.0210** (0.00852) 

Uninsured -0.140*** (0.0246)  -0.140*** (0.0246) 
Other -0.0669*** (0.022)  -0.0667*** (0.022) 

Admission on Weekend (0/1) -0.545*** (0.00813)  -0.545*** (0.00814) 
Income Quartile 
(Baseline: 1-25 Percentile)      

26th - 50th Percentile -0.0219** (0.0103)  -0.0219** (0.0103) 
51st - 75th Percentile -0.0609*** (0.0104)  -0.0610*** (0.0104) 

76th - 100th Percentile -0.0890*** (0.0142)  -0.0890*** (0.0142) 
Hospital Bed Size  
(Baseline: Small)      

Medium 0.0685*** (0.0174)  0.0684*** (0.0174) 
Large 0.0695*** (0.0159)  0.0695*** (0.0159) 

Hospital Teaching Status and Location  
(Baseline: Rural)      

Urban Nonteaching 0.00753 (0.0189)  0.00751 (0.0189) 
Urban Teaching 0.00745 (0.0164)  0.00733 (0.0164) 

Hospital Ownership  
(Baseline: Public)      

Non-Profit -0.0186 (0.0197)  -0.0185 (0.0197) 
For-Profit 0.168*** (0.0258)  0.168*** (0.0258) 

      
Controls for Month of Admission NO   YES  
      
Constant -0.926*** (0.0256)  -0.916*** (0.0264) 
 
Observations 3,453,891   3,453,346  

Note: Regression results are based on data from 2017 HCUP National Inpatient Sample. 
SE stands for standard error. *** p<0.01, ** p<0.05, * p<0.1 
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Table 3: Logistic Regression Results for Cesarean Sections Performed without an Indicated 
Complication of Labor, 2017 

 
 Model-1  Model-2 

 Log Odds SE  Log Odds SE 
Age Groups 
(Baseline 20-29)      

11-19 -1.255*** (0.047)  -1.255*** (0.047) 
30-34 0.375*** (0.0129)  0.375*** (0.013) 
35-39 0.564*** (0.0169)  0.565*** (0.0169) 
40-55 0.576*** (0.0279)  0.576*** (0.0278) 

Race  
(Baseline: White)      

Black 0.0306 (0.0255)  0.031 (0.0255) 
Hispanic 0.318*** (0.0255)  0.319*** (0.0255) 

Asian / Pacific Islander -0.0117 (0.037)  -0.0122 (0.037) 
Native American -0.12 (0.0875)  -0.124 (0.0876) 

Other 0.154*** (0.0359)  0.155*** (0.0359) 
Expected Primary Payer  
(Baseline: Medicaid)      

Medicare -0.249** (0.104)  -0.247** (0.105) 
Private Insurance -0.0558*** (0.0178)  -0.0550*** (0.0178) 

Uninsured 0.198*** (0.0422)  0.201*** (0.0422) 
Other -0.0695* (0.0404)  -0.0689* (0.0404) 

Admission on Weekend (0/1) -0.871*** (0.0214)  0.871*** (0.0214) 
Income Quartile 
(Baseline: 1-25 Percentile)      

26th - 50th Percentile -0.000358 (0.0205)  -0.000316 (0.0205) 
51st - 75th Percentile -0.0498** (0.0224)  -0.0501** (0.0224) 

76th - 100th Percentile -0.0178 (0.0275)  -0.0181 (0.0275) 
Hospital Bed Size  
(Baseline: Small)      

Medium 0.0807** (0.0377)  0.0810** (0.0377) 
Large -0.0736** (0.0363)  -0.0734** (0.0364) 

Hospital Teaching Status and 
Location  
(Baseline: Rural)      

Urban Nonteaching -0.116*** (0.0421)  -0.116*** (0.0421) 
Urban Teaching -0.366*** (0.0362)  -0.367*** (0.0362) 

Hospital Ownership  
(Baseline: Public)      

Non-Profit -0.0413 (0.0418)  -0.0406 (0.0419) 
For-Profit 0.273*** (0.0493)  0.273*** (0.0493) 

      
Constant -2.727*** (0.0563)  2.656*** (0.0594) 
      
Controls for Month of Admission NO   YES  
      
Observatins 3,453,891   3,453,346  

Note: Regression results are based on data from 2017 HCUP National Inpatient Sample.  
SE stands for standard error.  *** p<0.01, ** p<0.05, * p<0.1 
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Figure 2: Patient/Area Characteristics of Inpatient Births and Cesarean Sections in the 
United States, 2017 
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Figure 3: Hospital/Area Characteristics of Inpatient Stays for Cesarean Sections in the 
United States, 2017 

 
 
 
 
 
 
 

0 200 400 600 800 1000

New England
Middle Atlantic

East North Central
West North Central

South Atlantic
East South Central

West South Central
Mountain

Pacific

Public
Non-Profit
For-Profit

Rural
Urban Nonteaching

Urban Teaching

Small
Medium

Large

Number of Deliveries in Thousands

Bed
Size

Location 
and 
Teaching 
Status

Ownership

Census 
Division

Note: Statistics are based on data from the 2017 HCUP National Inpatient Sample. 



 37 

 
 

Figure 4: Hospital/Area Characteristics of Inpatient Stays for Cesarean Sections without 
Complicating Conditions, 2017 
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