Characteristics of the Patient-Provider Relationship and Use of Labor Induction and
Cesarean Delivery

A Dissertation
SUBMITTED TO THE FACULTY OF
UNIVERSITY OF MINNESOTA
BY

Laura Bowman Attanasio

IN PARTIAL FULFILLMENT OF THE REQUIREMENTS
FOR THE DEGREE OF
DOCTOR OF PHILOSOPHY

Donna McAlpine, PhD; Katy Kozhimannil, PhD, MPA
Co-Advisors

June 2016



© Laura Bowman Attanasio 2016



Acknowledgements

This project was supported by a grant from the Agency for Healthcare Research
and Quality (R36 HS024215-01). I am also grateful to have benefited from funding from
the AHRQ T32 training grant program during my graduate training.

I would first like to thank my advisors, Katy Kozhimannil and Donna McAlpine,
for their guidance and support not only as I worked on my dissertation, but during my
entire time in graduate school. Your advice, encouragement, and example have
profoundly shaped me as a researcher and a colleague. I would also like to thank the
other members of my dissertation committee, Kathleen Call and Rob Warren, for their
thoughtful input and feedback on this project.

I am grateful to Kris Kjerulff, the Principal Investigator of the First Baby Study
data. In addition to providing data access, she gave me valuable assistance and guidance.

The members of my PhD cohort were an amazing source of support over the
years. I would like to thank Carrie and Gilbert in particular; our Monday-night gatherings
— which we kept up regularly for 5 years! — were always something to look forward to.

Gouda and Harmon provided much-needed stress relief with their ridiculous
antics and snuggles. Finally, I am incredibly grateful to Adam and to my family, who
supported me unconditionally every step of the way.



Abstract

Overuse of medical procedures has been identified as a significant issue in
maternity care, with nearly a third of births delivered by cesarean section, and over 20%
of births following an induction of labor. Yet limited research has examined the
relationship between pregnant women and their providers and how this shapes decision-
making and care utilization in childbirth. Moreover, women are not all at equal risk of
receiving an unnecessary medical procedure such as a cesarean during childbirth; recent
studies suggest that Black women and less-educated women actually have higher rates of
cesarean delivery than their White and more-educated counterparts, after accounting for
medical complications, but the reasons for this are not understood.

Using two sources of survey data from women who recently gave birth, |
examined 1) the role of the patient-provider relationship in use of labor induction and
cesarean delivery, and 2) whether aspects of the patient-provider relationship account for
race/ethnicity and socioeconomic status (SES) differences in use of these procedures.
Data were from the Listening to Mothers III survey (N=2,400) for analyses of
communication quality during prenatal care and perceived discrimination during the birth
hospitalization, and the First Baby Study (N=3,006) for analyses of involvement in
decision-making. While I had hypothesized that positive characteristics of the patient-
provider relationship would be associated with lower use of labor induction and cesarean
delivery, I found that patient-reported communication quality in prenatal care was not
associated with use of either procedure, and that women who experienced discrimination
during their birth hospitalization were less likely to deliver by unplanned cesarean.
Women who felt more involved in decision making regarding their delivery had lower
odds of labor induction and lower odds of cesarean delivery, but the reduction in odds
was similar regardless of whether the procedures were performed without a definitive
indication (i.e. those more likely to represent overuse). None of the aspects of the patient-
provider relationship that I examined mediated the relationship between race or SES and
cesarean delivery. However, involvement in decision making was associated with larger
reductions in odds of cesarean delivery among Black women than among White women.

Communication quality, involvement in decision making and respectful treatment
of patients (i.e. lack of discrimination) are necessary for patient autonomy and building
trust in the patient-provider relationship; however, my findings suggest that improving
these aspects of the patient-provider relationship may not reduce overuse of medical
procedures specifically. However, increasing involvement in delivery decision making
could have the potential to reduce racial/ethnic disparities in cesarean delivery. Strategies
aimed at increasing the prevalence of patient-centered care need to be adapted and
implemented for the maternity care context — particularly the intrapartum context — and
executed alongside strategies targeting reduction in use of unnecessary procedures.
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Chapter 1 : Overview and Aims

Although quality of care can suffer when healthcare services are underused,
overused, or misused, research and policy attention has focused recently on
understanding the prevalence and determinants of overuse of healthcare services
(Keyhani & Siu, 2008; Korenstein, Falk, Howell, Bishop, & Keyhani, 2012). Overuse of
care occurs when patients receive medical services that are unnecessary (of no clinical
benefit) or for which the risks are greater than the benefits (Keyhani & Siu, 2008).
Decisions about medical services, treatments, and procedures are made in consultation
between provider and patient, but little is known about how the patient-provider
relationship may relate to overuse.

Maternity care is an important context for understanding the connection between
the overuse of services and the patient-provider relationship for three reasons. First,
maternity care is both very common and costly: nearly 4 million women give birth in the
United States each year (Martin, Hamilton, Osterman, Curtin, & Mathews, 2013), and
childbirth is the most frequent reason for hospitalization (Pfuntner, Wier, & Stocks,
2013). Second, experts in maternity care have identified overuse of cesarean delivery
and, to a lesser degree, labor induction as major challenges to be addressed (American
College of Obstetricians and Gynecologists., 2014; Chauhan & Ananth, 2012; Cheyne,
Abhyankar, & Williams, 2012; Ehrenthal, Jiang, & Strobino, 2010; “Healthy People 2020
Topics and Objectives: Maternal, Infant and child Health,” 2010; Jiangfeng Ye, Betran,
Vela, Souza, & Zhang, 2014). A recent consensus statement acknowledged that a

substantial fraction of cesarean deliveries occur for relatively subjective indications



(American College of Obstetricians and Gynecologists., 2014), and situations where there
are multiple reasonable medical courses of action are precisely where patient
involvement in decision-making and accounting for patient preferences are most
appropriate (Barry & Edgman-Levitan, 2012). Finally, pregnant women generally have
multiple interactions with their providers in the context of prenatal care and are able to
consider and seek information about medical decisions in advance of the need for care.
Yet, limited research has examined the relationship between pregnant women and their
providers and how this shapes decision-making and care utilization in the context of
childbirth (Hessol, Odouli, Escobar, Stewart, & Fuentes-Afflick, 2012).

Quality of communication, involvement in decision making, and relational style
(e.g. respectful treatment of patients) are all dimensions of the patient-provider
relationship (Wong, Korenbrot, & Stewart, 2004) and are linked to patient-centered care.
In non-maternity care settings, these factors are associated with patient satisfaction
(Vogel, Leonhart, & Helmes, 2009), treatment adherence (Kahn et al., 2007;
Ratanawongsa et al., 2013; Schoenthaler et al., 2009), and health outcomes (Conboy et
al., 2010; Weiner et al., 2013), although these results have been somewhat inconsistent
(Dwamena et al., 2012). Quality of the provider-patient relationship also varies by
race/ethnicity and socioeconomic status (SES), with less perceived discrimination and
better communication among high-SES and white patients compared to low-SES and
racial/ethnic minority patients (Hausmann et al., 2011; Willems, De Maesschalck,
Deveugele, Derese, & De Maeseneer, 2005). Use of cesarean delivery and labor
induction is associated with race/ethnicity and SES (Coonrod, Bay, & Kishi, 2000;

Getahun et al., 2009; Janevic et al., 2014; Roth & Henley, 2012; Washington, Caughey,



Cheng, & Bryant, 2012), but it is not known whether characteristics of the patient-
provider relationship may be driving these differences.

The overall aim of this dissertation was to understand the association between the
patient-provider relationship — including communication, involvement in decision
making, and perceived discrimination — and use of childbirth-related medical
procedures, specifically cesarean delivery and induction of labor. During the past several
decades, medical interventions during birth have become increasingly common; in 2012,
nearly a third of births (32.8%) were delivered by cesarean section, and at least 22% of
births occurred after an induction of labor (Martin et al., 2013). Overuse of these
interventions is problematic in terms of both health consequences and cost. Given the
recent emphasis on patient-centered care and the impact of these procedures on millions
of women’s lives, research elucidating the connection between the patient-provider

relationship and procedure use in the context of maternity care is needed.

Principal Aims:
Aim 1. To examine the association between the patient-provider relationship and use
of labor induction and cesarean section, focusing on use of these procedures without
definitive medical reason (which may represent overuse). This analysis focused on
three measures of the patient-provider relationship: patient-reported communication
quality during prenatal care, perceived discrimination during the birth hospitalization,
and involvement in decision making regarding timing and mode of delivery. Primary

outcomes included procedures occurring for non-definitive medical reasons (one type



of overuse in maternity care) and quality of care measures derived from national
standards (e.g. primary cesarean among low-risk women).
Aim 2. To examine variation in characteristics of the patient-provider relationship by
race/ethnicity and SES, and to test for the potential mediating or moderating role that
these characteristics may play in the relationship between race/ethnicity or SES and
childbirth-related procedures. 1 assessed whether there are race/ethnicity and SES
differences in characteristics of the patient-provider relationship, and whether:
Aim 2a. Characteristics of the patient-provider relationship account for
race/ethnicity or SES differences in and labor induction and cesarean delivery (a
mediation model), or
Aim 2b. The association between the patient-provider relationship and use of
labor induction and cesarean delivery varies by race/ethnicity or SES (a
moderation model).
Secondary Aim:
Aim 3. To evaluate concordance between women’s self-reported reasons for
cesarean delivery with ICD-9 codes from hospital discharge data, and to identify
patient-level characteristics or factors that predict concordance. In addition to
calculating overall measures of concordance, I examined variation in concordance by
the reported reasons for cesarean and whether concordance between administrative

data and self-report varied by race/ethnicity and SES.

Data for this project were from two sources. The Listening to Mothers 11l (LTM

3) survey is a nationally drawn, web-based sample of 2,400 women who gave birth to a



singleton baby in a U.S. hospital in 2011-2012. The First Baby Study (FBS) cohort
consists of 3,006 women gave birth to their first baby in Pennsylvania in 2009-2011.
Participants were initially interviewed late in pregnancy, and then followed over time,
and survey responses are linked to birth certificate and hospital discharge records. Both
surveys included extensive information on each respondent’s experiences during the
prenatal, intrapartum and postpartum periods. The LTM3 data was used for the analyses
of communication quality during prenatal care and perceived discrimination (Aims 1 and
2), and FBS data was used to analyze involvement in decision making and concordance
between self-reported reasons for cesarean delivery and indications in hospital discharge
records (Aims 1-3). Using two data sources allowed me to examine multiple dimensions
of the patient-provider relationship, since no single source reports information on all

dimensions.



Chapter 2 : Background and Motivation

I begin with a brief historical overview of childbirth in the U.S. and description of
maternity care today, and summarize critiques of maternity care from the feminist
perspective and from advocates of evidence-based medicine, analyzing how these
perspectives are helpful in thinking about overuse of childbirth-related procedures.
Focusing on cesarean delivery and labor induction, I provide a short synopsis of the
evidence on trends, disparities, evidence for overuse, and factors contributing to
utilization. I end this section by arguing that insufficient attention has been paid to the
patient-provider relationship' and how it influences utilization of these procedures. In the
second section, I discuss sociological and health services perspectives on the patient-
provider relationship and its association with outcomes in healthcare generally and
maternity care specifically. I also describe the importance of social structures such as race
and class in shaping the patient-provider relationship. Finally, I provide a conceptual

model for the project.

Childbirth and maternity care in the United States
Overview of childbirth in the U.S.

Prior to the 19" century in the U.S., most births took place at home and were
attended by midwives. Over the course of the 19" century, however, doctors began to

attend births (still at home) and the profession of midwifery essentially disappeared

!'I will refer to the patient-provider relationship throughout because this is how it is commonly referred to
in the health services literature. However, women receiving maternity care are not necessarily "patients" in
the conventional sense because they are not sick. The midwifery model of care explicitly acknowledges
this, referring to pregnant women using midwifery services as "women" or "clients."
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among middle class Whites, although it persisted in ethnic enclaves and the rural south.
As obstetricians developed new skills that they regularly used in births in the late 19
century, such as cesarean delivery and routine episiotomy combined with forceps
delivery, they began to prefer attending births in hospitals, where it was easier to
standardize the routines that accompanied these procedures, and was also more
convenient than traveling to women’s homes (Wertz & Wertz, 1989, p. 140-142). The
prevalence of hospital birth increased rapidly during the 1920s, and by 1939 half of all
births were taking place in hospitals, often under heavy anesthesia (“twilight sleep”).
Backlash against the isolation and dehumanizing practices (women were often left to
labor alone and tied down) that became routine in hospital birth resulted in changes from
the 1950s onward, spawning both the natural childbirth movement — the fight to be
“awake and aware” — and the routine practice of allowing women’s husbands to stay with
them during the labor and delivery (Wertz & Wertz, 1989).

In 2014, 98.5% of U.S. births took place in hospitals, and over 90% of births were
attended by a physician. About 8% of births were attended by nurse-midwives (mostly in
hospitals), and less than one percent of births were attended by other midwives (mostly
homebirths) (Hamilton et al., 2015). Although the percentage of births at home and in
freestanding birth centers has expanded rapidly since 2004 (MacDorman, Matthews, &
Declercq, 2014), these still comprise only about 1.5% of U.S. births (Hamilton et al.,
2015). The issue of homebirth has attracted a great deal of media and political attention
and been the subject of bitter scholarly debate, but the reality is that the vast majority of
American women are currently receiving their maternity care from physicians and giving

birth in hospitals (Armstrong, 2010).



The majority of birthing women in the U.S. (77%) receive supportive care during
labor and birth from their husband or partner (Declercq, Sakala, Corry, Applebaum, &
Herrlich, 2013). Less than half of women walk around after being admitted to the
hospital, and two-thirds deliver their baby while lying on their back (a position that is not
physiologically optimal for delivery) (Declercq et al., 2013). More than 80% of women
use some type of pharmacologic pain relief, and two-thirds use neuraxial (epidural or
spinal) analgesia. Other routine interventions are also common, including I'Vs (62%),
urinary catheters (47%), use of synthetic oxytocin to augment labor (31%), and rupture of
membranes after labor has begun (30%) (Declercq et al., 2013). Episiotomy has become
rarer (down from 29% of vaginal births in 1997 to 12% in 2008) and the vacuum
extractor has largely replaced forceps; forceps deliveries declined from 14% of vaginal
births in 1997 to 10% in 2008 (Podulka, Stranges, & Steiner, 2011). Induction of labor
and cesarean delivery have become extremely common (discussed in more detail in the

following section).

Feminist critique of medicalized childbirth

Since the 1970s, feminist scholars have been critical of childbirth care —
particularly obstetrician-led care — in the U.S., which they call the “medical model”
(Simonds, Rothman, & Norman, 2007) or “technocratic model” (Davis-Floyd, 1992).
These scholars argue that medicine, a historically male profession, views the body as a
machine to be fixed, and technology as the means to do so. When birth is considered
medical, the processes of pregnancy and birth are also viewed through this lens, which is

based on a disease model in which biological pathology is identified, diagnosed and



treated. Social scientists have noted that in the hospital and under the medical model,
birth is physician-controlled rather than woman-controlled, and the needs of the
institution rather than what is good for the birthing woman dictate the use of many
routine procedures (Davis-Floyd, 1992; Martin, 1992; Simonds et al., 2007). Critics of
maternity care have argued that the process of medicalization and the prominence of the
notion of risk in our society have contributed to the redefinition of pregnancy and birth as
inherently dangerous and risky; women are willing to subject their bodies to medical
management in order to mitigate the perceived risks. Barbara Katz Rothman comments,
“Medicalization is so complete that it sets the terms of the discussion, determining what’s
reasonable and what’s risky, what’s necessary and what’s self-indulgent” (Simonds et al.,
2007, p. 286). This perspective would suggest that, given the extreme medicalization of
maternity care, overuse is driven by a system that gives precedence to intervention over
non-intervention, and does not take into account the preferences of the birthing woman.
A backlash to classic feminist critiques of childbirth has also emerged. These
scholars argue that feminist critiques implicitly assume a pre-discursive “real” childbirth
that can and should be returned to (Annandale & Clark, 1996, p. 30), which essentializes
both women and birth as “natural” (Brubaker & Dillaway, 2009). The feminist critique
also universalizes women’s experiences of healthcare — that is, they assume that women
all experience healthcare during childbirth in a similar way, focusing on the experiences
of upper-middle class White women rather than attending to differences by race, class, or
other salient social categories (Annandale & Clark, 1996). The valorization of “natural”
childbirth assumes that control over birth and informed consumer choice are positive

things, reflecting “middle class rationalist economic ideology” (Brubaker & Dillaway



2009, p. 39). Finally, the focus on pain as an important element of the childbirth
experience may actually prevent women from asking for pain relief when they desire it,
because having "natural" childbirth is seen as part of being a "good mother" — women are
subjected to judgment for how they give birth (Brubaker & Dillaway, 2009). This
scholarly debate calls attention to variation in women’s attitudes and preferences, as well

as the variation in women’s experiences in the healthcare system.

Evidence-based medicine critique of obstetrical practice

More recently, U.S. maternity care has increasingly garnered scrutiny from
proponents of evidence-based medicine, who criticize the medical specialty of obstetrics
in particular for not adhering to evidence-based standards. Indeed, Archie Cochrane,
founder of the Cochrane Collaboration, awarded the “wooden spoon” to obstetrics in
1979 for being the medical specialty that was the least adherent to evidence-based
practices (Godlee, 2012). Persistent accumulation of evidence eventually led to the
decline in routine use of episiotomy, but use of other evidence-based procedures (such as
continuous labor support) remains low while non-evidence-based practices (such as
continuous electronic fetal heart monitoring) remain common. Although there are
beneficial maternity care practices that are underused, critiques regarding overly
intensive use of interventions that are not evidence-based dovetail with recent growing
concern about health services overuse (Chan, Chang, Nassery, Chang, & Segal, 2013;
Sakala, Corry, & Fund, 2008). Many of the practices that are thought to be overused in
maternity care were initially designed to respond to particular problems that can arise

during birth, but came to be used routinely (Sakala et al., 2008). Although these critiques
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apply to many aspects of medical care associated with childbirth, I focus on two
procedures that have increased dramatically in use in the past several decades: cesarean

section and induction of labor.

Cesarean delivery
Overview

Cesarean delivery refers to the procedure where a baby is born through an
incision in the mother's abdomen and uterus rather than passing through the vagina.
Cesarean delivery may be necessary for a number of reasons, although few indications
are absolute, since many depend on how the provider interprets them or what other
management strategies have been attempted (Spong, Berghella, Saade, Wenstrom, &
Mercer, 2012). Some conditions endanger the mother and necessitate cesarean delivery,
such as pre-eclampsia, eclampsia or HELLP syndrome (which necessitate delivery of the
placenta to resolve) if induction has failed. Other conditions either immediately endanger
the fetus, such as umbilical cord prolapse (cord emerges from the uterus first, resulting in
compression that restricts flow of oxygen and blood to the fetus) or placental abruption
(placenta detaches from the uterine wall), or make it impossible for the fetus to pass
safely through the birth canal, such as complete placenta previa at term (placenta lies
over the cervix), and transverse (side-lying) position of the fetus when the woman is fully
dilated (Joint Commission, 2010, p. Appendix A; Spong et al., 2012). The majority of
cesarean deliveries are for other indications, such as breech presentation, twin pregnancy,
suspected macrosomia (large fetus), failed induction of labor, arrest of labor, and

nonreassuring fetal heart rate. These can be reasons that a cesarean section needs to be
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performed, but these conditions have lower diagnostic accuracy and there may be
multiple options for managing these conditions before resorting to cesarean delivery
(Barber et al., 2011; Spong et al., 2012). In the case of breech presentation, for example,
the provider can attempt to manually rotate the fetus by pushing on the woman's

abdomen (external cephalic version) (Spong et al., 2012).

Trends in cesarean delivery

The cesarean delivery rate has increased drastically in the U.S. since 1970 (see
Figure 2.1), when 5.5% of U.S. births were via cesarean delivery. The cesarean rate
peaked at 32.9% in 2009 (Declercq, Young, Cabral, & Ecker, 2011; Martin et al., 2011;
Menacker & Curtin, 2001), and has subsequently leveled off at 32.8% of births (Martin,
2013; Martin et al., 2012). The overall cesarean rate consists of both primary cesarean
deliveries (a cesarean section performed on a women who had never had one before), and
repeat cesarean deliveries (a cesarean-section on a woman who has had one or more
previous cesareans). In the last two decades, there have been large swings in vaginal birth
after cesarean (VBAC) and (by extension) repeat cesarean trends, largely due to guideline
changes from the American College of Obstetrics and Gynecology (ACOG). After
publication of a seminal article in 1996 (McMahon, Luther, Bowes, & Olshan, 1996) and
introduction of a restrictive ACOG guideline in 1999, VBAC rates dropped precipitously,
and repeat cesareans increased to 91.5% of births among women with a previous cesarean
in 2006 (Gregory, Fridman, & Korst, 2010; Guise et al., 2010). Recent years have seen
small increases in VBAC (Centers for Disease Control and Prevention, 2013), following

another revision in ACOG VBAC guidelines in 2010 (The American College of
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Obstetrics and Gynecology, 2010). Trends in primary cesarean deliveries have largely
mirrored the overall cesarean trends — increasing through the 2000s, and then leveling off
recently (see Figure 2.2).
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Figure 2.1. US Cesarean Rates, 1970-2012. Data from cesareanrates.com
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Figure 2.2. Total Cesarean Delivery (CD) Rate, Primary Cesarean Delivery Rate, and Vaginal Birth
After Cesarean (VBAC) Rate in the US, 1989-2011. From "Safe Prevention of the Primary Cesarean
Delivery', 2014. Data from Martin JA, Hamilton BE, Ventura SJ, Osterman MF, Matthews TH.
Births: final data for 2011. Natl Vital Stat Rep 2013;62(2):1-90.
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Race/ethnicity and SES differences in cesarean

In addition to the overall trend of rising cesarean rates, there is also variation in
the use of cesarean by race/ethnicity and SES. According to the 2014 birth certificate
data, for example, cesarean rates were highest for Black women (35.6%), then Hispanic
women (31.9%), and lowest for White women (31.4%) (Hamilton et al., 2015). While
cesarean rates have been declining among all racial/ethnic groups, declines appeared first
among White women, and have been smaller among Black and Hispanic women
(Hamilton et al., 2015; Martin et al., 2013; Osterman & Martin, 2014). For example, in
2014, the decrease in the cesarean rate among White women was twice as large as among
Black and Hispanic women (Hamilton et al., 2015). However, these rates do not account
for the differing age composition of each racial/ethnic group, which is important given
that older age is strongly related to chances of cesarean delivery. Studies focusing
specifically on the primary cesarean rate or using statistical adjustment to control for
confounding factors have consistently found racial/ethnic differences with elevated odds
of cesarean delivery among Black women, and in some cases Hispanic women, relative
to White women (Bryant, Washington, Kuppermann, Cheng, & Caughey, 2009;
Edmonds, Yehezkel, Liao, & Moore Simas, 2013; Ford, Grewal, Mikolajczyk, Meikle, &
Zhang, 2008; Getahun et al., 2009; Haberman et al., 2013; Roth & Henley, 2012;
Washington et al., 2012).

Fewer studies have examined the relationship between SES and cesarean delivery
in the U.S. Roth and Henley (2012) found that more educated women had lower rates of

primary cesarean delivery after controlling for other characteristics. Additionally, they
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found an interaction between education and race/ethnicity: the reduction in cesarean
associated with higher levels of education was greatest for White women. An early study
in the U.S. found that higher income was associated with more cesareans (Gould, Davey,
& Stafford, 1989); however, given that the data used is more than 20 years old, this
relationship may have changed. In specific U.S. populations as well as several
international contexts, higher SES has been linked to lower cesarean rates. Among a U.S.
military population, higher SES (measured in a military-specific way) women had lower
cesarean rates (Linton, Peterson, & Williams, 2004). Studies in European countries have
found that higher maternal education is associated with lower risk of cesarean (Cammu,
Martens, & Keirse, 2011; Cesaroni, Forastiere, & Perucci, 2008). In Canada, lower-
income women had slightly higher cesarean rates than their higher-income counterparts,

even after controlling for various medical factors (Joseph et al., 2006).

Overuse of cesarean delivery

Although there is no agreed-upon “ideal” cesarean rate, there are several reasons
to believe that this procedure is currently overused. Perinatal outcomes have not
improved in tandem with the rising cesarean rate, which would be expected if cesareans
were mostly performed in cases of medical necessity (MacDorman, Menacker, &
Declercq, 2008). There is also significant geographic and inter-hospital variation in
cesarean rates, even among low-risk women, suggesting that the variation is not simply
due to the distribution of risk factors in the population (Baicker, Buckles, & Chandra,
2006; Caceres et al., 2013; Kozhimannil, Law, & Virnig, 2013). Guidelines from

international bodies such as the World Health Organization recommend that not more
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than 15% of births be delivered via cesarean, as higher rates have detrimental health
effects without additional benefit (World Health Organization, 2009). In 2015, two
studies were published that empirically examined whether there was a cesarean rate
beyond which there were no additional benefits. One study found this threshold to be a
cesarean delivery rate of 19% (Molina et al., 2015); the second study, which was able to
incorporate more socioeconomic factors and used longitudinal data, found the threshold
to be around 10% (Ye et al., 2016). Regardless of the precise “optimal” cesarean rate,
consensus has emerged in the US that the current cesarean rate is high enough to indicate
that many of the cesareans occurring are not medically necessary, which is problematic
given the potential risks and complications of the procedure (American College of
Obstetricians and Gynecologists., 2014; Queenan, 2011).

Cesarean delivery can be a life-saving and health-preserving procedure for both
mother and infant. However, as major abdominal surgery, the procedure is associated
with potential complications for the mother (Childbirth Connection, 2012; Ecker &
Frigoletto, 2007), including extended recovery time compared with vaginal birth
(Declercq, Cunningham, Johnson, & Sakala, 2008; Lydon-Rochelle, Holt, & Martin,
2001; Thompson, Roberts, Currie, & Ellwood, 2002; Woolhouse, Perlen, Gartland, &
Brown, 2012), increased risk of wound infection or major infection (Childbirth
Connection, 2012), longer hospital stay (Geller, Wu, Jannelli, Nguyen, & Visco, 2010;
Hannah et al., 2000; Sanchez-Ramos et al., 2001) and increased chance of hospital
readmission (Declercq, Barger, Cabral, & Evans, 2007; Lydon-Rochelle, Holt, Martin, &
Easterling, 2000), and higher risk of placenta problems in subsequent pregnancies

(Kennare, Tucker, Heard, & Chan, 2007; Yang et al., 2007). Infants delivered by
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cesarean are more likely to experience respiratory distress (Hansen, Wisborg, Uldbjerg,
& Henriksen, 2007), have higher rates of admission to the neonatal intensive care unit
(NICU) (Yee, Amin, & Wood, 2008), and are more likely to experience childhood
chronic diseases including asthma (Bager, Wohlfahrt, & Westergaard, 2008;
Thavagnanam, Fleming, Bromley, Shields, & Cardwell, 2008) and Type 1 diabetes
(Cardwell et al., 2008). There is conflicting evidence as to whether cesarean delivery
may decrease the likelihood of breastfeeding (Prior et al., 2012), interfere with maternal-
infant bonding (Lobel & DeLuca, 2007), and increase the likelihood of postpartum
depression (Carter, Frampton, & Mulder, 2006).

The excess costs resulting from unnecessary cesarean delivery is another major
concern. Cesarean delivery costs about 50% more than vaginal delivery. A 2013 report
found that the average payment for a cesarean delivery was $13,590 (Medicaid) or
$27,866 (commercial insurer), compared to $9,131 (Medicaid) or $18,329 (commercial
insurer) for a vaginal delivery (The Cost of Having a Baby in the United States, 2013). In
2010, Medicaid was the primary payer for nearly half of U.S. births (Markus, Andres,
West, Garro, & Pellegrini, 2014). Given the large number of births per year, the greater
expense of cesarean delivery relative to vaginal delivery, and the large proportion of birth
hospitalizations paid for with public dollars, there are convincing economic reasons to try

to reduce unnecessary use of cesarean delivery.

Induction of labor

Overview
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Labor induction refers to procedures undertaken with the intent of “achieving
vaginal delivery by stimulating uterine contractions before the spontaneous onset of
labor” (ACOG Committee on Practice Bulletins - Obstetrics, 2009). In a hospital setting,
the specific procedures used are often cervical ripening agents followed by synthetic
oxytocin (Swamy, 2012). When there is a maternal or fetal condition that necessitates
quick delivery of the fetus, labor induction can facilitate this while ideally allowing the
woman to avoid the risks of cesarean delivery. Reasons for labor induction include
postterm pregnancy (>42 weeks gestation), intrauterine growth restriction, pre-eclampsia
or eclampsia, rupture of membranes with no labor, and chorioamnionitis (infection of the
amniotic sac) (ACOG Committee on Practice Bulletins - Obstetrics, 2009). However,
there is still debate about which indications are valid medical reasons to attempt labor
induction, which women are good candidates for it, whether induction increases the risk
of cesarean delivery (and for which women), and whether and under what conditions
elective induction (i.e. when there is no medical indication) is acceptable (Cheyne et al.,

2012; Grobman, 2007).

Trends in labor induction

Because there are different methods of induction, measurement of whether labor
was induced is not standardized across hospitals or data sources, and it is therefore more
difficult to estimate how commonly it occurs. According to birth certificate data, 23% of
labors were induced in 2012 (Martin et al., 2013), more than doubling from 9.5% in 1990
(Martin et al., 2012). Other studies have found that as many as 35% or even 41% of

women have their labor induced by a medical provider (Declercq et al., 2013; Zhang et
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al., 2010). These discrepancies result from a lack of a standard measure of labor
induction; for example, birth certificate data do not record membrane sweeping and
therefore do not count this as a form of induction of labor. The induction rate reported in

certain sources may therefore be too low (Zhang et al., 2010).

Race/SES differences in labor induction

Few studies have examined associations between social factors such as
race/ethnicity and SES and induction of labor. This lack of research may be partly due to
the fact that induction is less consistently recorded, reported, and measured than is
cesarean delivery in many data sources, but particularly in birth certificate data.
However, there is some evidence to suggest that induction rates vary by social factors.
Two U.S. studies, although both now quite old, found that White women and more highly
educated women had higher rates of labor induction than their non-White, less-educated
counterparts (Coonrod et al., 2000; MacDorman, Mathews, Martin, & Malloy, 2002). A
more recent study also found that women whose births were covered by Medicaid were
less likely to have their labor induced (Kozhimannil, Shippee, Adegoke, & Vernig,
2013), and insurance status is correlated with income. One study found that in Canada,
affluent women were not more likely to have their labor induced (Joseph et al., 2006).
Given the differences between the Canadian and U.S. healthcare systems, it is entirely
possible that the relationship between social position and labor induction is different in
the two countries. However, it is also possible that the association between labor
induction and race/ethnicity or SES may be changing. For example, while labor induction

is less common in Medicaid-covered births, the incidence of labor induction grew more
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quickly among Medicaid-covered births in 2002-2009 compared to births covered by

private insurance (Kozhimannil et al., 2013).

Overuse of labor induction

Less is known about the overuse of induction than the overuse of cesarean, largely
because there are disagreements among clinician experts about the conditions that
necessitate induction - particularly in terms of gestational age - and the potential harms of
inducing labor when it is not medically necessary. However, increases in the rate of labor
induction without medical indication (i.e. “elective” induction) are thought to be
responsible for part of the dramatic increase in labor inductions in the last two decades,
which would suggest potential overuse of this procedure. Additionally, as with cesarean
delivery, there is substantial variation within and among hospitals in use of labor
induction that are not explained by risk factors of women giving birth (Glantz, 2003).

During the early 2000s, induction for no medical reason at 37 or 38 weeks of
pregnancy became more common, reaching 4% of births in 2005 (Kozhimannil,
Macheras, & Lorch, 2014), since 37 weeks of gestation is considered full-term. However,
as evidence emerged that infants born at 37-38 weeks fare worse than those born at 39
weeks or later (Clark, Frye, & Meyers, 2010; Hoffmire, Chess, Ben Saad, & Glantz,
2012; Tita et al., 2009), consensus grew that inductions without medical reason should be
avoided prior to 39 weeks of gestation (AAP Committee on Fetus and Newborn &
ACOG Committee on Obstetric Practice, 2012; ACOG Committee on Practice Bulletins -
Obstetrics, 2009), and efforts to eliminate this practice have seen early success (Clark et

al., 2010; Kozhimannil, Macheras, et al., 2014). The risk of stillbirth increases after 42

20



weeks of gestation (Mandruzzato et al., 2010; Mozurkewich, Chilimigras, Koepke,
Keeton, & King, 2009), and thus gestational age over 41 weeks and 6 days can itself
constitute an indication for labor induction. With conflicting evidence about the risks of
continuing a pregnancy between 41 and 42 weeks, some providers regularly induce labor
at 41 weeks, although actual data on how many providers practice this way is not
available (Pavicic, Hamelin, & Menticoglou, 2009; Rosenstein, Cheng, Snowden,
Nicholson, & Caughey, 2013). There is disagreement among experts on what the adverse
effects of induction at 39-41 weeks of gestation may be and whether elective induction
during this time period is problematic (Caughey, Sundaram, Kaimal, & Gienger, 2009;
Glilmezoglu, Crowther, Middleton, & Heatley, 2012; Keirse, 2010; Rosenstein et al.,
2013).

One major concern with elective (i.e. not for maternal or fetal medical indication)
induction of labor is that it is associated with higher rates of cesarean delivery (Ehrenthal
et al., 2010; Glantz, 2010; Luthy, Malmgren, & Zingheim, 2004; Vahratian, Zhang,
Troendle, Sciscione, & Hoffman, 2005), although it is not clear whether this relationship
is causal. When comparing labor induction to expectant management (comparing women
with induced labor at a given gestational age to women with either induced or
spontaneous labor at greater gestational ages), many studies find that labor induction is
not related to cesarean delivery (Caughey, Nicholson, Cheng, Lyell, & Washington,
2006; Osmundson, Ou-Yang, & Grobman, 2010; Stock et al., 2012), or even that labor
induction is inversely related to cesarean delivery (Cheng, Kaimal, Snowden, Nicholson,
& Caughey, 2012; Darney et al., 2013). It is worth noting that these findings may depend

on the woman’s cervical status and parity (Clark et al., 2009); but at least one study found
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these results to hold true even among women with an unfavorable cervix (Osmundson,
Ou-Yang, & Grobman, 2011). A recent randomized controlled trial comparing elective
induction to expectant management found substantially higher rates of cesarean delivery
in the labor induction group (30.5% vs. 17.7%), but the study was only powered to detect
a doubling in the cesarean delivery rate and the difference between groups was not
statistically significant (Miller, Cypher, Foglia, Pates, & Nielsen, 2015). The 2014
ACOG consensus statement concluded that labor induction per se does not increase the
risk of cesarean delivery, but “variations in the management of labor induction likely
affect rates of cesarean delivery” (American College of Obstetricians and Gynecologists.,
2014, p. 12).

While the relationship between labor induction and cesarean delivery has been of
greatest concern, there may be other negative consequences when labor induction is used
in the absence of medical necessity. Labor induction may be associated with increased
resource use (e.g. higher rates of NICU admission, longer pre-delivery hospital stay,
higher rates of epidural analgesia use) compared to expectant management (Osmundson
et al., 2011; Rayburn & Zhang, 2002), although not all studies have found this to be the
case (Darney et al., 2013). Labor induction is also associated with increased risk of
postpartum hemorrhage, as well as more subjective consequences such as more painful
labor and decreased maternal satisfaction (Cheyne et al., 2012). Midwives and their
professional organizations, including the American College of Nurse-Midwives, stress
the benefits of spontaneous labor and oppose induction of labor when there is no
evidence-based medical indication (“American College of Nurse-Midwives Position

Statement: Induction of Labor,” 2010; Ruhl & Bingham, 2014).
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Factors contributing to use of interventions in childbirth

There are clinical factors that have contributed to increasing use of cesarean
delivery and labor induction in childbirth. Vaginal breech delivery was once not
uncommon, but is now considered risky, and most providers will not attend a vaginal
breech delivery (Ecker & Frigoletto, 2007); moreover, clinicians in the U.S. are not
trained in how to manage a vaginal breech delivery, and thus do not have the expertise to
do so. Medical conditions that are associated with increased need for labor induction or
cesarean delivery have risen in recent years (e.g. hypertension, gestational diabetes and
obesity), but the increases in these conditions are not enough to fully account for cesarean
delivery trends (Bailit, Love, & Mercer, 2004; Declercq, Menacker, & MacDorman,
2006). However, the two most common indications for primary cesarean delivery are
failure to progress (not reaching a certain level of cervical dilation in a given period of
time) and non-reassuring fetal heart tracing (a fetal heart pattern indicating that there may
be a problem) (Boyle et al., 2013). Both of these indications are related to other aspects
of labor management. Continuous fetal monitoring, introduced in the 1970s (Stout &
Cahill, 2011), is almost universally used today (Sakala et al., 2008) and is known to
increase the use of cesarean delivery — particularly for non-reassuring fetal heart tracing —
while conferring only minimal benefits (Alfirevic, Devane, & Gyte, 2013). Cesarean
delivery for failure to progress depends partly on the time that a woman is “allowed” to
remain in each stage of labor or at each phase of dilation, and recently there has been
recognition that many of the metrics used to calculate this are inappropriate (American

College of Obstetricians and Gynecologists., 2014).
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Non-clinical factors also contribute to trends in childbirth intervention utilization.
The medico-legal environment is a commonly-cited reason for the rising cesarean rate
(and low VBAC rate). Physicians are unlikely to be sued for an unnecessary cesarean
delivery, but perceive that they may be sued if there is a bad outcome and they did not
perform a cesarean section (Minkoff, 2012). While providers’ fears of malpractice
litigation do have some impact on cesarean rates, the effects of differences in malpractice
environments (measured, for example, by differences in malpractice insurance premiums)
are small and do not account for the overall rise in cesarean delivery (Dubay, Kaestner, &
Waidmann, 1999; Murthy, Grobman, Lee, & Holl, 2007; Yang, Mello, Subramanian, &
Studdert, 2009; Zwecker, Azoulay, & Abenhaim, 2011). Provider characteristics, such as
age, practice type (i.e. individual vs. group) and volume of births, are also associated with
obstetricians’ individual cesarean delivery rates (Poma, 1999). Providers may also
perform more cesareans when there are financial incentives to do so, although the size of
this effect is quite small and likely indirect (Grant, 2009; Gruber, Kim, & Mayzlin, 1999;
Gruber & Owings, 1996).

Scheduling and lifestyle pressures may also affect providers’ use of obstetric
procedures, including delivery mode; a higher volume of births can be accommodated
through scheduling, and these births can take place at times that are more convenient for
the institution and provider, such as during the day and on weekdays rather than
weekends (Burns, Geller, & Wholey, 1995; Goodman, Nelson, & Maciosek, 2005; Webb
& Culhane, 2002). Finally, health insurance also impacts use of interventions in
maternity care, including cesarean delivery. Women with private insurance tend to have

higher cesarean delivery rates (Huesch, 2011), and in the 2000s, the cesarean rate rose
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more rapidly among privately insured women than among women with Medicaid
coverage (Kozhimannil et al., 2013). It is unclear whether this relationship is due to
financial incentives for providers, or other factors such as different preferences or
perceptions about risks and benefits of cesarean delivery among women with different
insurance types; however, these potential explanatory factors have not been directly
tested.

Many of the clinical and non-clinical factors mentioned above are likely related to
the increased rate of labor induction as well, but less research has specifically explored
this. One important difference between the two procedures is that the technology for
achieving labor induction has undergone some change over the period of rapid increase,
such as the increased availability of medications that "ripen" the cervix (the process by
which the cervix softens and thins, preparing for delivery) (Rayburn & Zhang, 2002). A
review of the literature on elective induction (Moore & Low, 2012) found that patients
sometimes wish to have their labor induced for reasons of convenience, while other times
they are pressured into an induction of labor by providers. Women can also be influenced
by external sources such as family, friends or the media’s portrayal of birth. Other
reasons for “elective” (or non-medically indicated) labor induction may include provider
convenience, provider discomfort or unfamiliarity with unmedicated birth, financial
incentives for the provider, or organizational factors such as hospital culture or
scheduling concerns. However, these latter reasons are based on expert perspective; no

actual studies have examined these potential influences (Moore & Low, 2012).
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Women's birth attitudes and preferences

Women’s attitudes and preferences toward birth generally, and toward specific
interventions and mode of delivery, are another important factor in understanding
utilization of childbirth-related procedures. As mentioned above, women sometimes
request elective inductions for reasons of convenience, including the ability to schedule
and plan ahead, and to end the discomfort of late pregnancy. It has also been suggested
that the cesarean rate is increasing because women wish to deliver by cesarean and are
requesting to do so. Because data on maternal request cesarean delivery has not been
systematically or uniformly collected, it is unclear exactly how prevalent this
phenomenon is or what the consequences may be, but estimates range from 0.4% to 2.5%
of all U.S. births (Ecker, 2013). ACOG's current stance is that in cases where there is no
maternal or fetal indication for cesarean delivery, vaginal birth should be recommended,
especially for women planning to have additional children (American College of
Obstetricians and Gynecologists, 2013a). If performed, maternal request cesarean
deliveries should not occur before 39 weeks (American College of Obstetricians and
Gynecologists, 2013a). While maternal request cesarean delivery remains a contentious
issue, it does not appear to be a significant driver behind the large increases in the
cesarean rate in the 2000s (Barber et al., 2011).

Even if there is an increase in women requesting cesarean delivery in the absence
of medical reasons, there is still an argument against considering this as an exogenous
trend that is not influenced by medical practice. One critical review of the literature on
this topic noted that 1) most studies did not directly examine the type or quality of

information that women had when stating a preference for cesarean, 2) in some cases
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women may prefer cesarean because they are concerned about poor quality of care for
vaginal delivery, and 3) that the role of physicians in offering cesarean delivery as an
option may be under-examined, because if it is offered it may seem like a reasonable
alternative (Gamble, Creedy, McCourt, Weaver, & Beake, 2007). Another review noted
the methodological problems with many studies of maternal request cesarean, including a
lack of direct observation of the decision-making process leading to a cesarean delivery
being labeled “maternal request” (McCourt et al., 2007). Indeed, one study that did use
direct observation in Brazil found that physicians played an important role in steering
women toward cesarean delivery (Hopkins, 2000). For example, some physicians
reinforced women’s notions that cesareans were less painful and easier to recover from
than vaginal delivery, responded to women’s complaints of pain while in labor with the
offer of cesarean delivery while only cursorily mentioning other methods of pain relief,
or defined labor as “failing to progress” after a very short time (Hopkins, 2000).
Maternal request cesarean delivery aside, women’s birth attitudes and preferences
have the capacity to influence the use of labor induction and cesarean delivery in subtler
ways. Women vary in how they view their own role and the role of provider during labor
and birth, with some women desiring to be active participants, while others prefer to be
more passive (Arcia, 2013; Haines, Rubertsson, Pallant, & Hildingsson, 2012). Women
also have preferences for specific aspects of the care itself, including for mode of
delivery (vaginal or cesarean), use or avoidance of pharmacologic pain relief, where to
give birth (home, birth center or hospital), and care provider type (OB, family physician,
midwife) (Arcia, 2013; Klein et al., 2011). These attitudes and preferences affect

procedure utilization in labor and delivery: in an English study, attitudes toward obstetric
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procedures predicted women’s actual use of epidural analgesia and cesarean delivery
(Green & Baston, 2007). A study in California found that strength of preference for
vaginal delivery was positively associated with women achieving a vaginal delivery (Wu
et al., 2013). However, there is little evidence on whether changes in women’s birth
attitudes and preferences match the trends in obstetric intervention. Even if they did, this
would raise questions about how fully informed women are about the risks and benefits
of "elective" procedures, an especially thorny issue in the case of elective induction,
where the risks and benefits after 39 weeks are not clear. However, the Listening to
Mothers surveys indicate the opposite trend — increasing numbers of women agreed with
the statement, “Birth is a process that should not be interfered with unless medically

necessary” between 2002 and 2012 (Declercq et al., 2013).

Understudied role of patient-provider relationship

The factors contributing to use of cesarean delivery and labor induction are
multifaceted and complex. In addition to changing clinical profiles of childbearing
women, there are system-level pressures on providers such as financial incentives,
malpractice fears, entrenched practice patterns, and lack of clinical consensus in some
areas. Women’s own preferences and attitudes affect utilization patterns in direct and
indirect ways, and at a population level, these patterns are also shaped by social factors
such as race/ethnicity and SES. There are a number of quite common scenarios in
decision-making regarding cesarean section and labor induction where there is not a
definitive, clear-cut medical indication for performing the procedure. In such scenarios —

for example, if the baby is suspected to be large — women’s interactions with their
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providers are the context for decision-making, and thus it may be important to better

understand the role of the patient-provider relationship in maternity care.

Patient-provider relationship, interaction, and communication
Evolving understandings of the patient-provider relationship

Early sociological understandings of the patient-provider relationship? were
influenced by Parsons’s notion of the sick role. The sick role posited that upon becoming
ill, a person is excused from their regular social obligations and relieved of responsibility
for their illness, but takes on the obligation to try to get well and to “seek technically
competent help” — including seeking out a physician’s care and following the physician’s
advice and treatment, enacting a fairly passive and dependent role (Parsons 1951, p. 437).
According to Parsons's view, the physician acts in the best interest of the patient,
unmotivated by other interests (Parsons, 1951; Potter & McKinlay, 2005). From this
perspective, the physician is the perfect expert, so use of interventions during birth such
as labor induction or cesarean delivery would be completely driven by the provider, and
would not represent overuse, since by definition a physician would not introduce an
intervention unless medically necessary. However, given the increases in the use of these
procedures without concomitant improvements in maternal and infant outcomes
(MacDorman et al., 2008), this perspective does not seem to match the reality of current
obstetric care.

Later theorists emphasized the importance of conflict in the patient-provider

relationship, highlighting the asymmetry of knowledge and power between the two

2 I will refer to the patient-provider relationship throughout this section, but earlier literature usually refers
to the “doctor-patient” relationship and assumes that the provider is a physician.
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parties, although acknowledging variability in the extent of this asymmetry (Freidson,
1970). In this view, the interaction between the physician and patient is a negotiation both
in terms of how much information is exchanged and to what extent the patient conforms
to the convenience of the physician’s practice versus the physician tailoring treatment to
the patient’s individual needs (Freidson 1970: 322). In maternity care, this conflict is
quite apparent, as we know that in many cases providers are not following evidence-
based guidelines, partly as a result of a system that creates incentives for providers to
perform in ways that may not be consistent with the evidence (Goodman et al., 2005;
Grant, 2009). Moreover, interventions can be used for reasons of the preference or
convenience of either the provider or the patient.

There have been a number of changes in recent decades in the structure and
delivery of medical care which have influenced the patient-provider relationship, with
concomitant shifts in how it is understood by sociologists. For example, the patient-
provider relationship had been understood as a long-term interpersonal connection,
whereas it has been observed that today it is more of an “encounter” — a transient single
meeting — rather than a “relationship” (Potter & McKinlay, 2005). While Freidson saw
the patient as having some flexibility in how much agency he or she exercised in
interactions with the physician, patients are increasingly viewed as “active consumers”
(Lupton, 1997; Potter & McKinlay, 2005). In this model, physicians are charged with
providing enough information to patients to enable them to make decisions that best fit
their preferences (Potter & McKinlay, 2005). In addition to the lack of continuity with the
provider and the active consumer role for the patient, the contemporary medical context

is generally thought to be characterized by constraints from payers, the erosion of trust in
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doctors, time pressures, and the increasing importance of non-physician providers (Boyer
and Lutfey 2010; Light 2010).

Issues around the flow of information, knowledge and power in the clinical
context are important to an understanding of decisions made during prenatal and
intrapartum care. Many, but not all, of the changes to the health care system are mirrored
in the delivery of maternity care services. Many women using maternity services
demonstrate a “consumerist” rather than passive orientation in their selection of a
maternity care provider (Zadoroznyj, 2001), in seeking information from more traditional
sources such as childbirth education classes and from the internet (Romano, 2007), and
creating a written “birth plan” to be given to the provider or hospital staff (Lothian,
2006). Non-physician providers play an important role in maternity care; while most
American women still have an OB as their primary maternity care provider (Declercq et
al., 2013), during the course of prenatal and intrapartum care they may come into contact
with a range of other personnel, including nurses, midwives, doulas, and
anesthesiologists. As in the more general medical context, maternity care professionals
likewise face time pressures, accountability to payers, and are burdened by concerns
about malpractice, as discussed in the previous section.

Maternity care also differs from other health care arenas in several potentially
important ways. In many areas of healthcare, the vulnerability of a sick patient, who is
seeking out health care services based on need rather than want, may have a limited
ability to act as a consumer (Zadoroznyj, 2001). Pregnant women, in contrast, are able to
anticipate an “acute” episode of care (giving birth) within a known time frame, and may

be in a less susceptible position when seeking out prenatal care, and therefore more able
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to choose a provider that fulfills certain desired criteria. However, once a pregnant
woman arrives at the chosen birth setting in labor, she is in as vulnerable a position as
any patient, as she is unlikely to be able to leave and go to a different setting if she does
not like the type of care she is receiving. Furthermore, women may not know which
factors are really going to be important to them in their birth until they go through it,
which may make it difficult to know which criteria to use in selecting a provider
(Lothian, 2006; Zadoroznyj, 2001). Also unlike other areas of healthcare, continuity of
care is still the norm throughout prenatal care, with 78% of U.S. women reporting that
they always or almost always saw the same caregiver during their prenatal care (Declercq
et al., 2013). However, a substantial minority do not experience continuity of care
between prenatal and intrapartum care. Over a third of women have their births attended
by a person who was not their primary prenatal care provider, and for a fifth of women,

the delivery provider is someone they have never met before (Declercq et al., 2013).

Health services research emphasis on patient-centered care

The doctor-patient interaction, including aspects of the relationship such as trust,
communication and the degree to which it is egalitarian vs. paternalistic, has interested
sociologists for several decades. In the last 15 years, following an IOM report that called
attention to the relationship between these patient-provider interaction and care quality,
the health services research community has sought to understand how to promote certain
kinds of doctor-patient interaction — specifically, patient-centered care — and to gather
evidence on the relationship between these interactional factors and satisfaction and

health outcomes. The 2001 Institute of Medicine report Crossing the Quality Chasm
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identified the provision of patient-centered care (a term coined in 1988) as a key aspect of
care quality and one of six crucial areas of improvement for the U.S. healthcare system.
The report defined patient-centered care as, “care that is respectful of and responsive to
individual patient preferences, needs, and values and ensuring that patient values guide

all clinical decisions” (Committee on Quality of Health Care in America, 2001, p. 6).
Patient-centered care has been held up as the ideal model of patient-provider interaction
in all types of healthcare, including maternity care.’

Since the release of the IOM report, there has been significant research attention
(detailed below) to 1) examining the relationship between various aspects of patient-
centered care and patient satisfaction, behavior and health outcomes; and 2)
understanding how to foster patient-centered care, and to identify factors that may hinder
the ability of providers to practice in ways consistent with patient-centered care.
Assessments of the relationship between patient-centered care or patient-provider
relationship factors and health outcomes have used two main methods: questionnaires
completed by either the patient or provider reporting their experience of the interaction,
or by recording clinical interactions and coding them for specific communicative
behaviors. In the following section, I briefly review the literature on these relationships in

healthcare broadly as well as in maternity care specifically when possible.

Patient-provider relationship characteristics consistent with patient-centered care
Effective communication and the potential for patient involvement in decision-

making are key elements of patient-centered care (Committee on Quality of Health Care

3 In the midwifery care literature, this is often referred to as "woman-centered" or "family-centered" care
rather than patient-centered.
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in America, 2001). Shared decision-making, or active patient involvement in medical
decisions, is considered appropriate in cases where there is not “one clearly superior
path” (Barry & Edgman-Levitan, 2012, p. 780). In such cases, the possible decisions may
have different types of risks or potential consequences, and thus it is important that
patient values and preferences be taken into account. Discrimination is antithetical to the
concept of patient-centered care, and therefore measuring patients' perceptions of
discrimination is another way of examining whether patients are receiving patient-
centered care. Advocates of patient-centered care also recognize that all patients may not
wish to participate in decision-making to the same degree. However, the proportion of
patients reporting a desire for shared decision-making has been increasing over time
(Légaré & Thompson-Leduc, 2014). Elements such as communication, patient
involvement in decision-making, and lack of perceived discrimination are important in
understanding patient-provider interaction in maternity care. Many decisions around
timing and mode of delivery, as well as other aspects of labor management, involve
different and not necessarily comparable risks and benefits, and therefore fit the
definition of decisions where patient involvement in decision-making and accounting for
patient values is important. Additionally, women identify clear communication,
particularly the provision of information in a digestible manner, as an important aspect of
prenatal care (Bennett, Switzer, Aguirre, Evans, & Barg, 2006). In a qualitative interview
study in the UK, women identified aspects of constructive communication that align well
with dimensions of patient-centered care: empathic style, openness to questions, and
allowing enough time to talk through concerns. Negative aspects of communication

identified included insufficient provision of information, insufficient discussion of
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potential problems, and discourteous style (Raine, Cartwright, Richens, Mahamed, &

Smith, 2010).

Characteristics of the patient-provider relationship and satisfaction

Communication, involvement in decision-making, perceived discrimination, and
other aspects of the patient-provider relationship have been found to be associated with
patient satisfaction and other socio-emotional outcomes (such as decision confidence and
satisfaction) in a variety of contexts, including decisions about surgical interventions,
initiating medications for common health problems, cancer screening, and cancer
treatment (Jaen et al., 2010; Kehl et al., 2015; Lantz et al., 2005; Vogel et al., 2009;
Zikmund-Fisher et al., 2010). However, other studies find no association between these
factors and satisfaction outcomes (Mead, Bower, & Hann, 2002), and results from
randomized-controlled trials are mixed (Dwamena et al., 2012). Perceived discrimination
is associated with poorer patient ratings of care (Weech-Maldonado, Hall, Bryant,
Jenkins, & Elliott, 2013).

In maternity care, better patient-provider communication is associated with higher
levels of satisfaction and trust in the provider in the prenatal care context (Dahlem,
Villarruel, & Ronis, 2015; Handler, Rosenberg, Raube, & Kelley, 1998; Handler,
Rosenberg, Raube, & Lyons, 2003; Sullivan & Beeman, 1982), with more limited
evidence for labor and delivery care (Sullivan & Beeman, 1982) and postnatal care
(McLellan & Laidlaw, 2013). Women’s involvement in maternity care decision-making
may have benefits such as reducing decisional conflict, increasing satisfaction with the

delivery experience, and generating more positive feelings toward the newborn and fewer
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depressive symptoms (Goldberg, 2009). Research on decision-making in the context of
maternity care has focused on women with a prior cesarean delivery and “elective” or
“maternal request” cesarean delivery, and found that decision aids or formal counseling
programs can increase knowledge and reduce decisional conflict (Cleary-Goldman,
Cornelisse, Simpson, & Robinson, 2005; Dugas et al., 2012; Montgomery & Emmett,
2007; Say, Robson, & Thomson, 2011; Shorten, Shorten, Keogh, West, & Morris, 2005).
In a study of 166 women in the UK who had cesarean deliveries in the 1990s, most were
satisfied with their involvement in decision-making, although this was higher among
women who had elective rather than emergency cesareans. More than twice as many
women who had an emergency cesarean had negative feelings toward their delivery,
compared to those with elective cesareans (Graham et al., 1999). A 2014 Australian study
found that most women with labor induction and cesarean delivery reported being
informed about the procedure and either having been consulted about the decision or
having made the decision (Thompson & Miller, 2014). Procedures where women were
less likely to report being informed or having participated in the decision were

episiotomy and more routine procedures like vaginal exams (Thompson & Miller, 2014).

Characteristics of the patient-provider relationship and behavioral or health outcomes
Characteristics of the patient-provider relationship have also been linked to
patient behavioral outcomes and health outcomes in some cases. For example, better
communication was associated with higher levels of treatment adherence for diabetic
patients (Ratanawongsa et al., 2013), for breast cancer patients using tamoxifen (Kahn et

al., 2007), and for African American patients with poorly controlled hypertension at

36



baseline (Schoenthaler et al., 2009). Positive elements of the patient-provider relationship
have also been associated with better health outcomes and quality of life ratings (Conboy
et al., 2010; Jaen et al., 2010; Weiner et al., 2013). However, the magnitude of these
improvements are modest in some cases (Jaen et al., 2010), and again, evidence from
randomized trials and observational studies is mixed (Dwamena et al., 2012; Shay &
Lafata, 2015). Some studies have found patient-provider relationship factors, including
communication and involvement in decision making, to be associated with utilization of
healthcare, such as preventive services (Saha, Arbelaez, & Cooper, 2003) and guideline-
concordant depression treatment (Clever et al., 2006). Shared decision making has been
proposed as a potential mechanism for reducing overuse (Morgan et al., 2015).
Interventions to promote shared decision making have successfully reduced overuse in
the context of very specific treatment decisions, such as reduction in antibiotic use for
respiratory infections, a case in which antibiotics universally offer little benefit (Coxeter,
Del Mar, McGregor, Beller, & Hoffmann, 2015; Legare et al., 2012).

In maternity care specifically, the associations between characteristics of the
patient-provider relationship and these outcomes are similarly mixed. One study found
that higher-quality patient-provider communication in prenatal care was not related to
women’s adherence to health behaviors; perceived discrimination (which was rare in this
study) was not associated with the outcomes examined (Dahlem et al., 2015). Another
study found some measures of interpersonal processes of care in prenatal care to be
related to chances of cesarean delivery, but only at one of the two hospitals where the
research was conducted, and perceived discrimination was not related to cesarean

delivery (Hessol et al., 2012). In two studies focusing on perceived discrimination in
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maternity care, perceived discrimination of any type was not associated with number of
well-baby visits (De Marco, Thorburn, & Zhao, 2008). Insurance-based discrimination
was not related to the number of topics covered during prenatal care, but was related to
receiving fewer breastfeeding support actions in the hospital (Thorburn & De Marco,
2010). Research on decision-making in the context of maternity care has focused on
women with a prior cesarean delivery and “elective” or “maternal request” cesarean
delivery. Evidence about the impact of decision aids on delivery mode is mixed (Cleary-
Goldman et al., 2005; Dugas et al., 2012; Montgomery & Emmett, 2007; Say et al., 2011;
Shorten et al., 2005). No studies have formally evaluated measures of involvement in
decision-making in intrapartum care and use of labor induction or unplanned cesarean

delivery.
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Social structures shape the patient-provider relationship
Social structures and the patient-provider relationship. theoretical contributions

The patient-provider relationship and clinical interactions are also shaped by
social structures such as gender, race and class. These structures can have both indirect
and direct effects. Class, for example, influences where certain patients are likely to get
care and the characteristics of care that is provided in those settings. Type, organization,
staffing and resources of the clinic or practice where the patient is seen in can all affect
what happens in the clinical encounter (for example, how long the provider has to spend
with the patient) and patients are not randomly distributed across settings (Bridges, 2011;
Lutfey & Freese, 2005). Zadoroznyj notes that women’s ability to behave in a
consumerist manner regarding maternity care is constrained by their class; women with
private insurance may have a wider choice of options, and low-income women may have
more practical constraints such as transportation costs or time off work that may inhibit
their ability to choose a provider based on other considerations (2001). Social structures
can also directly affect the interactions that take place, regardless of setting. Literature on
provider bias demonstrates that clinicians’ perceptions and beliefs about the race and
class of the patient influence the care that they deliver, resulting in disparities in patient
outcomes (van Ryn & Burke, 2000; van Ryn et al., 2011).

Shim (2010) proposes the theoretical concept of cultural health capital (CHC) as
a tool for understanding how interactive processes that take place during the clinical
encounter contribute to health disparities. Shim defines CHC as a kind of resource that is
important in the clinical encounter. In Shim's conception, CHC is a non-purposively

deployed resource — that is, people are not consciously using this resource to improve
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their health, but they use it nonetheless. CHC consists of “the particular repertoire of
cultural skills, verbal and nonverbal competencies, and interactional styles that can
influence health care interactions at a given historical moment” (2010, p. 2). The time-
and context-dependent nature of CHC flexibly accounts for changes in the health care
system. Some examples of attributes that are valued in the current U.S. healthcare are
relevant to maternity care include health literacy, “knowledge of what information is
relevant to health-care personnel,” and “an enterprising disposition and a proactive stance
toward health, both of which presuppose a sense of mastery and self-efficacy” (Shim
2010, p. 3). CHC is explicitly linked to power, hierarchies and social stratification —
while not wholly determined by social group membership, CHC is distributed unequally
by characteristics such as race and class; this is largely because dominant social groups
“shape institutional arrangements ... [and] define the kinds of activities, resources and
behaviors that carry value in those contexts” (p. 4). CHC complements the notion of
provider bias by adding a layer of complexity: the race- or class-based stereotypes
triggered in the clinical encounter could actually interact with CHC by, for example,
affecting the “exchange value” of CHC (e.g. the same behaviors might be more or less
rewarded depending on patient characteristics) (Shim 2010).

In maternity care, the concept of CHC suggests potential mechanisms that could
contribute to race and SES disparities. Women may enter a prenatal care visit or the birth
hospitalization with different levels of information about risks and benefits of various
procedures, which can affect utilization. However, even if two women entered an
encounter with the same provider with the same level of information, the woman who

possesses more CHC may communicate more productively with the provider, resulting in
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the receipt of individually-tailored information that enables her to make a decision that
takes into account those circumstances and preferences. On the other hand, the two
women could have the same amount of CHC, but if one is a racial-ethnic minority
woman, her display of CHC — for example, proactively asking her provider questions
about her care and exploring alternative options — may be perceived as being a difficult
patient, whereas the same behavior in a White woman might be positively perceived as
taking an active role in her care (Shim 2010, p. 10).

Additionally, clinicians have the ability to cultivate their patient’s CHC “in
educating patients, shaping the kinds of health care interactions their patients experience,
and communicating to patients the kind of actors they can be” (Shim 2010, p. 8). Women
in privileged social positions may be multiply advantaged, because they may 1) already
possess more CHC, 2) be most likely to receive care in an resource-rich environment, and
3) they have the most resources to develop their CHC outside of the patient-provider
interaction. For example, women can hire a doula, whose role includes "helping the
woman get information she needs to make informed decisions" and "[facilitating]
communication between the laboring woman...and her clinical care providers."* These
services align closely with the list of attributes that are valued in the current healthcare
system, suggesting that the role of the doula is partly to help a woman increase her CHC.
The concept of CHC is also useful in underscoring the fact that women’s birth
preferences and knowledge are not external to either social structure or to the healthcare
system. Through communication in prenatal care, the provider can actually affect the

women’s knowledge and preferences, in both subtle and overt ways.

4 http://www.dona.org/mothers/
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Finally, social structures can affect how the woman experiences the patient-
provider relationship. One study found that women of different social classes tended to
express different notions of trust in their provider. Middle-class women viewed trust as
something that was built through interaction and talk over time — with spending enough
time to build it as an essential component, while working-class women began by trusting
the abstract system, viewing themselves in a more passive role in contrast to the “expert”
doctor. However, the trust of the working-class women eroded in the face of negative

experiences (Zadoroznyj, 2001).

Social structures and the patient-provider relationship: empirical support

The empirical literature provides evidence that many factors can influence the
characteristics of the patient-provider relationship, including socio-demographic
characteristics, provider bias, perceived discrimination, the provider’s perception of the
patient, and the patient’s own communication style. Many of these factors are
interwoven. For example, doctors tend to communicate in a less participatory style with
low-SES (vs. higher-SES) patients (Bertakis & Azari, 2011; Willems et al., 2005), and to
have a more patient-centered practice style with more-educated and healthier patients
(Bertakis & Azari, 2011). Doctors also communicate in a more patient-centered manner
with patients who are more active communicators or who they perceive to have good
communication skills (Cegala & Post, 2009), and doctors perceive Black patients as
having poorer communication skills than White patients (Street, Gordon, & Haidet,
2007). Provider implicit race bias is also associated with providers exhibiting poorer

communication skills with Black patients (Cooper et al., 2012). Communication can also
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vary by patient and provider gender, as well as gender concordance (Bertakis, Franks, &
Epstein, 2009). Patient involvement in decision making also varies by race, with White
patients more likely to experience shared decision making (Cooper-Patrick et al., 1999;
Levinson et al., 2008; Lin & Kressin, 2015; Peek et al., 2010; Ratanawongsa, Zikmund-
Fisher, Couper, Van Hoewyk, & Powe, 2010). Lower SES patients may have lower levels
of literacy, which can be a barrier to engaging in shared decision making (McCaftery,
Smith, & Wolf, 2010). However, no studies have examined predictors of communication
quality or shared decision making in maternity care.

Patients who are racial-ethnic minorities (vs. White) or low-SES (vs. high-SES)
are more likely to experience perceived discrimination in the healthcare context
(Hausmann, Jeong, Bost, & Ibrahim, 2008; Lee, Ayers, & Kronenfeld, 2009), although
research on the overall prevalence of perceived discrimination in healthcare is lacking
(Shavers et al., 2012). Two U.S. studies have examined women’s perceptions of
discrimination in the maternity care context in Oregon, and report that about 19% of
women experienced discrimination of some kind (based on race, culture, language ability,
age, insurance status and others), and 8% experienced insurance-based discrimination
specifically (De Marco et al., 2008; Thorburn & De Marco, 2010). Women who were
younger, unmarried, lower-income, and uninsured were more likely to experience some
kind of discrimination during prenatal care, labor or delivery; low-income women and
women with Medicaid coverage or no insurance were more likely than high-income
women and women with employer-sponsored insurance to experience insurance-based
discrimination. Hispanic women were less likely to report insurance-based discrimination

than White women (De Marco et al., 2008; Thorburn & De Marco, 2010). In addition to
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being an intrinsically negative feature of patient-provider interaction, perceived
discrimination may have multiplicative effects, as past perceived discrimination is

associated with poorer communication in the clinical encounter (Hausmann et al., 2011).

Gap in the literature

Although extensive research has focused on characteristics of the patient-provider
relationship and their association with socio-emotional, behavioral and health outcomes,
few studies have evaluated how the patient-provider relationship is connected to use of
medical procedures in the maternity care context, and none have examined overuse
specifically. Only a single study has examined how patient-provider relationship factors
are linked to intrapartum care procedures (Hessol et al. 2012). While an important first
step, this study only examined one procedure (cesarean delivery), and was unable to
account for several crucial factors: 1) other major interventions (e.g. induction); 2)
reasons for cesarean; and 3) women’s preferences, which may be very important in
understanding how patient-provider relationship factors are related to outcomes. Two
papers have more narrowly examined perceived discrimination in the maternity care
context (De Marco et al., 2008; Thorburn & De Marco, 2010). However, these studies
were based on the same survey, which was limited to one state (Oregon), and did not

address outcomes in intrapartum care.

Conceptual Model

This review of the theoretical and empirical literature leads to my conceptual

model, presented in Figure 2.3. In this model, characteristics of the patient-provider
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relationship, specifically communication, involvement in decision-making and perceived

discrimination, directly impact intrapartum procedures. While not assessed in this study,

the use of intrapartum procedures is presumed to influence postpartum maternal and

infant health. There are multiple confounders that are correlated with both these

interpersonal care processes and with intrapartum care, either directly or through indirect

pathways. This model draws attention to the fact that these interpersonal processes are

shaped by social structures, including race/ethnicity and SES. Preferences, attitudes and

expectations are also affected by social structures and are bi-directionally related to the

patient-provider relationship.

Conceptual Model
Aim 2

Social position
(race/ethnicity,

Characteristics of the

patient-provider relationship

Patient-provider
communication
Perceived discrimination
Involvement in decision-
making

Aim1

|

Intrapartum procedures
(labor induction, cesarean) —

Self-reported reasons for
induction and cesarean
Administrativerecord  _|
reasons for induction and

cesarean

SES) —_—
Preferences, N
attitudes,

expectations

| Postpartum
' maternaland
Linfant health !

Other contextual factors

Demaographics, context of care, maternal and infant health characteristics, labor and
delivery characteristics, reasons for choosing provider

Figure 2.3. Conceptual Model.
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Chapter 3 : Methods

Data
Data for this dissertation come from two sources:

Listening to Mothers III (LTM 3)

The first data source is the Listening to Mothers Il survey, a nationally
representative web-based survey of 2,400 women age 18-45 who gave birth to a singleton
infant in a U.S. hospital in July 2011-June 2012 and spoke English well enough to
complete the survey. The survey was fielded from July 2013 to December 2013. This is
the third wave of the Listening to Mothers survey series, which was commissioned by
Childbirth Connection and conducted by Harris Interactive. Women age 18-45 were
sampled from a diverse array of online panels: Harris Poll Online, Research Now/E-
Rewards, GMI and Offerwise Hispanic panels. Those who were selected received an
email invitation to participate in the survey, either immediately or at a later time. Women
who followed the link to the survey website were screened for eligibility. In addition to
the eligibility criteria mentioned above, women who gave birth during the specified time
period but whose baby was no longer living were excluded for ethical reasons. Digital
fingerprint technology was used to avoid the potential for participants who were part of
multiple panels to respond to the survey more than once. Eligible participants could
complete the survey in a single sitting or in multiple sessions. The survey took
approximately 30 minutes to complete, and women responded an average of 10.6 months

after giving birth (range 3.6-17.6 months).

46



The online panel survey methodology that was employed does not yield a
traditional response rate. As recruitment was underway, key demographic variables were
monitored by Harris Interactive to ensure that the sample contained an adequate number
of respondents in each category to apply the weighting methods. After data collection
was completed, responses were assigned weights to adjust for 1) probability of being
online (calculated using propensity score methods) and 2) demographic characteristics
based on the March 2011 Supplement of the US Census Bureau's Current Population
Survey and 2010 birth certificate data. The propensity score methods involve conducting
parallel web-based and probability-based telephone surveys, after which socio-
demographic characteristics as well as responses to other questions (such as attitudinal or
behavioral questions) are used to predict the probability of survey mode. Weights are
then calculated based on these predicted propensity scores. By accounting for potential
attitudinal or behavioral differences between respondents in the two survey modes, Harris
Interactive asserts that this weighting method more fully adjusts for potential differences
in the web panel than use of demographic characteristics alone (Dufty, Smith, Terhanian,
& Bremer, 2005). Harris Interactive did not conduct a parallel telephone survey specific
to Listening to Mothers III, but the propensity score calculations "included measures of
demographic, attitudinal, and behavioral factors" (Declercq et al., 2013, p. 62).
Demographic weighting was based on educational attainment, age, race/ethnicity,
geographic region, household income, mode of birth, and parity. Harris Interactive is a
market research firm and does not make further specific details of their weighting
methods publicly available. However, Appendix C of the survey report, which presents

weighted and unweighted characteristics of the sample and a comparison of weighted
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sample characteristics to the 2010 US childbearing population, is reproduced in Appendix
3.1.

The rigor of web-based non-probability samples is a subject of considerable
debate. These sampling methods are becoming common, particularly in public opinion
and polling research, but may have some disadvantages compared to more traditional
survey and sampling methods. The main advantage of non-probability sampling
techniques is that they are less expensive to employ than probability sampling (Brick,
2011). The web-based modality may also have the advantage of reducing social
desirability bias in responses, particularly for sensitive topics (Duffy et al., 2005),
although the issue of modality is separate from the sampling techniques. Self-reports
from non-probability samples may also be more accurate because individuals in panels
may self-select into survey topics that interest them, although the tradeoff for this higher
accuracy is a potential increase in bias in terms of sample composition (Chang &
Krosnick, 2009). Direct comparisons between probability and non-probability samples
suggest that non-probability samples are less accurate at estimating population values
than are probability samples, although accuracy also varies among non-probability
samples in ways that are difficult to predict (Baker et al., 2010; Yeager et al., 2011). In
other cases, however, non-probability samples have been found to be equally accurate as
random digit dial (RDD) samples (Ansolabehere & Schaffner, 2014; Liu et al., 2010).
These comparisons are also complicated because the accuracy of different survey
modalities may be changing over time; for example, as cell phones have risen in

popularity, the population coverage of landline RDD sampling frames has decreased, and
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as internet access has reached growing numbers of homes, internet coverage has
increased (Ansolabehere & Schaftner, 2014).

Despite these disadvantages, the LTM 3 survey addressed a variety of factors that
are not captured in other data sources such as birth certificates or medical records,
including women’s attitudes toward intervention in birth, perception of communication
with providers, factors affecting their choice of provider, level of knowledge about
interventions, and perception of discrimination. Importantly, the survey also collected
detailed information about women’s experiences with labor and delivery procedures,
including women’s self-reported reasons for use of procedures such as cesarean delivery
and labor induction. While the survey may not be representative of all childbearing
women in the U.S., it is a large and diverse sample, and therefore my results apply to a

broad group of mothers.

First Baby Study (FBS)

The First Baby Study (FBS) sample consists of a cohort of 3,006 women who
were recruited from a variety of venues from January 2009-April 2011. The First Baby
Study, an NICHD-funded RO1, had the primary aim of investigating how mode of first
delivery affects future childbearing. The Principle Investigator (PI), Kristen Kjerulff, is a
Professor at the Penn State College of Medicine and gave me data access. Women were
eligible to participate in the FBS if they had never given birth before (nulliparous), were
18-35 years old at the time of enrollment, had a singleton pregnancy, spoke English or
Spanish, and planned to deliver their baby in a Pennsylvania hospital. Women were not

eligible if they intended to give the infant up for adoption or planned to have tubal
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ligation during the delivery hospital stay. The sample was a not a population-based
sample, as probability sampling was not used because of the prohibitive expense.
Recruitment methods included brochures and flyers in hospitals, obstetrician offices, and
community health centers; press releases and advertisements in newspapers; in-person
recruitment at childbirth education classes and hospital tours; and mailed recruitment
materials to women whose names and addresses were compiled from a variety of sources.
Some recruitment occurred state-wide, but efforts centered around seven hospitals in
south-central Pennsylvania, and women from this geographic area are over-represented in
the cohort. A comparison of the study sample to the population of all first singleton births
among women age 18-36 in Pennsylvania in 2008 was published in 2013 (Kjerulff et al.,
2013) and is reproduced in Appendix 3.2. While mode of delivery did not differ among
the groups, FBS participants were more likely to be older, White, more educated,
privately insured, and married than the general Pennsylvania population. The baseline
FBS phone interview was conducted near the end of pregnancy (between 30-40 weeks
gestation), and follow-up phone interviews were conducted at 1 month, 6 months, 12
months, 24 months and 36 months postpartum, with data collection concluding in Feb.
2014.

My analysis used data from the baseline and 1-month interview only, as these
waves contain the variables relevant to the childbirth period. The survey data for FBS
respondents is linked to hospital discharge for the birth hospitalization as well as birth
certificate data. Participants who initially enrolled were excluded from FBS if they
delivered at less than 34 weeks gestation. Study participants ultimately delivered at 76

different hospitals in Pennsylvania, although most participants delivered at one of 7
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hospitals. Seventy-four women (2% of the 3,080 who completed the baseline interview)
completed the baseline interview but dropped out of the study before the 1-month
interview, most because they did not want to participate, but in a few cases because of
fetal demise. Women who did not complete the 1-month interview, regardless of reason,
were eliminated from the sample. The women who dropped out were younger, less likely
to have private insurance coverage, and more likely to live in urban areas than women

who completed both the baseline and 1-month interview (Kjerulff et al., 2013).

Aims 1 and 2

Aim 1

To examine the association between the patient-provider relationship and use of labor

induction and cesarean section, focusing on use of these procedures without definitive

medical reason (Which may represent overuse).
Hypothesis 1: Communication problems in prenatal care and perceived
discrimination during the delivery hospitalization will be associated with higher
likelihood of labor induction and cesarean delivery overall. This association will
be stronger for labor induction and cesarean delivery for reasons that are not
definitive medical reasons.
Hypothesis 2: Involvement with decision-making about the birth will be
associated with lower likelihood of labor induction and cesarean delivery overall.
This association will be stronger for labor induction and cesarean delivery for

reasons that are not definitive medical reasons.
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The analysis for Aim 1 focused on three measures of the patient-provider
relationship as predictors of obstetric care: patient-reported communication quality
during prenatal care, perceived discrimination during the birth hospitalization, and
involvement in decision-making regarding timing and mode of delivery. Primary
outcomes included procedures occurring for non-definitive medical reasons (one type of
overuse in maternity care) and quality of care measures derived from national standards

(e.g. primary cesarean among low-risk women).

Aim 2
To examine variation in characteristics of the patient-provider relationship by
race/ethnicity and SES, and to test for the potential mediating or moderating role that
these characteristics may play in the relationship between race/ethnicity or SES and
childbirth-related procedures.
Hypotheses: Women from racial/ethnic minority groups and lower-SES women
will experience more communication problems during prenatal care, more
perceived discrimination during the delivery hospitalization, and lower levels of
involvement in delivery decision-making than non-Hispanic White and higher-

SES women.

I assessed whether there are race/ethnicity and SES differences in characteristics of the

patient-provider relationship, and whether:
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Aim 2a. Characteristics of the patient-provider relationship account for

race/ethnicity or SES differences in and labor induction and cesarean delivery (a

mediation model), or

Aim 2b. The association between the patient-provider relationship and use of

labor induction and cesarean delivery varies by race/ethnicity or SES (a

moderation model).

Aims 1 and 2 used Listening to Mothers III data to examine communication
quality and perceived discrimination, and the First Baby Study data to examine

involvement in delivery decision-making.

Measures
Outcomes
Induction overall

The measures of labor induction are based on questions that assessed whether a
provider tried to cause the woman's labor to begin, and which methods were used to do
so. LTM 3 respondents were asked, “Did your maternity care provider try to induce your
labor? That is, did your provider try to cause your labor to begin by the use of drugs or
some other technique?” Women could indicate that multiple methods were used to start
labor, including artificial rupture of membranes, “sweeping” membranes, intravenous
Pitocin, placing medication near the cervix, being asked to walk or do other exercise, or
"other."

My intent was to capture inductions of labor undertaken through medical means.

While the LTM 3 survey included the provider directing a woman to exercise as a
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potential form of labor induction, I did not consider this an induction of labor (ACOG
Committee on Practice Bulletins - Obstetrics, 2009). There is more ambiguity about
whether membrane sweeping (the provider separates the amniotic sac from the uterine
wall using a finger) should be considered a medical induction of labor. While ACOG
technically does consider membrane sweeping to be a method of induction,’ it is not
captured in many other data sources such as hospital discharge records or birth
certificates because it is often performed in the provider's office during a prenatal care
appointment. Women themselves may not always be aware when membrane sweeping
has taken place, and some may not understand this to have constituted an induction
(Boulvain, Stan, & Irion, 2010). Although 93 women responded that they were induced
but listed membrane sweeping as the only induction method, there may have been women
who said that they were NOT induced who did in fact have their membranes swept.
Women who said they were induced but indicated membrane sweeping and/or being
directed to exercise as the only method of induction were coded as not induced (n=122).
For LTM 3 respondents who fell into the “other method” category, no additional
information was available on what this method may have been. For women who reported
"other method" only (n=21), or reported "other method" and being directed to walk and
exercise only (n=1), it is impossible to ascertain whether medical methods were used to
induce their labor. An additional, 21 women said that they were not sure how the
provider had induced labor, and 4 declined to answer. Given the possibility of labor
induction methods that were not offered as response options but that would be considered
medical, such as mechanical dilation with a Foley catheter or other “balloon” techniques,

I classified women who listed an “other” or unknown method as having been induced.

5 http://www.acog.org/-/media/For-Patients/faq1 54.pdf?dme=1&ts=20150909T0934540208
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Additionally, in LTM 3, women who reported that they had a planned cesarean
(n=361) were excluded from the induction analyses, because they would not have been
“at risk” of labor induction. This also provides consistency between the LTM 3 and FBS
data sources, as women with planned cesareans were not included in the induction
question universe in the FBS. In LTM 3, this categorization results in 1,262 women who
were not induced, and 777 who were induced using a medical method. In sensitivity
analyses, induction variables were constructed based simply on whether women reported
having been induced and did not take the induction method into account.

The FBS survey used the same question wording as LTM 3, asking whether a
provider tried to cause the woman's labor to begin and which methods were used to do so,
and response choices for labor induction method were the same as those in LTM 3. As
mentioned above, women who reported having a planned cesarean were not asked these
question. FBS participants who reported a labor induction by an “other” method also
provided a short open-ended response specifying the method; for these 180 women, I
examined and categorized their responses. The resulting categorization included the
following additional methods: Foley catheter/balloon methods, nipple stimulation, and
tub/shower/other water-related techniques.

In the FBS data, I used a combination of measures to assess which women were
induced through medical means. The responses to reason for induction (more detail
below) indicated that some women who said they were induced likely had their labor
augmented (procedures were undertaken to make contractions stronger or more frequent
after labor had begun) rather than induced. Women were categorized as induced in FBS if

1) they said they were induced, 2) they reported arriving at the hospital not in labor, 3) if
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they did not report a reason for induction that suggested that they were augmented rather
than induced, and 4) if they reported at least one medical method of induction (artificial
rupture of membranes, Pitocin, cervical medication, oral medication, or Foley
catheter/balloon methods). Of the 2,856 women that did not have a planned cesarean,
1,501 (52.6%) said that they were induced. Among women who said they were induced,
however, 484 reported arriving at the hospital in labor, and 231 reported a reason for
induction that indicated augmentation rather than induction. Among women who met the
first 3 criteria for induction, 3 women did not report a medical method of induction, and
were coded as not induced. In the final measure, 976 women were categorized as having

had their labor induced.

Induction for non-definitive medical indication

I used the self-reported reasons for labor induction in each data source to classify
inductions as having occurred for a definitive medical reason or not. These classifications
were based on current professional recommendations (American College of Obstetricians
and Gynecologists., 2014; Mozurkewich et al., 2009), and a similar classification scheme
has been used in two previously-published manuscripts using LTM 3 data (Jou,
Kozhimannil, Johson, & Sakala, 2014; Kozhimannil, Attanasio, Johnson, Gjerdingen, &
McGovern, 2014). I also consulted with an OB/GYN and professor at the University of
Pennsylvania, Sindhu Srinivas, regarding the construction of these measures. This
categorization is not meant to suggest that all labor inductions in the “not a definitive
medical reason” category were completely elective, but to identify the group in which

overuse is most likely to be occurring. While there may also be cases where obstetric
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procedures occur for non-medical reasons but are still medically reasonable given the
complete set of circumstances (such as labor induction after 39 weeks when a pregnant
woman’s partner is in the military and about to be deployed), such cases would be
categorized as non-definitive medical indications in this analysis. Additionally, as debates
about how to define medical need for this procedure is ongoing, I conducted multiple
sensitivity analyses around this classification in each data source (see information at the
end of the chapter).

The classification of reasons for labor induction as definitive or not in LTM 3 is
shown in Table 3.1. LTM 3 respondents could select multiple reasons for their labor
induction. No women declined to answer the question, but 74 women responded "other"
as the only reason for the induction, and they were categorized as having been induced
for a non-definitive medical reason. In addition to categorizing responses based on the
available choices, I also used gestational age to differentiate reasons that may or may not
be medical indications. For example, provider concern about the size of the baby was not
a definitive indication if the gestational age was 41 weeks or fewer, but was conisdered a
definitive indication after 41 weeks gestation (see Table 3.1). In previously published
papers (Jou et al., 2014; Kozhimannil, Attanasio, et al., 2014) we had used the gestational
age of 41.5 weeks as the cutoff for considering certain reasons for induction as definitive
medical reasons, but I changed this cut point to 41 weeks because of recent guidance
from ACOG (American College of Obstetricians and Gynecologists., 2014), and Dr.

Srinivas agreed that this was appropriate.
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Table 3.1. Classification of reasons for labor induction as definitive medical reasons or not definitive
medical reasons, Listening to Mothers III.

Definitive medical reason

Provider was concerned about size of baby, gestational age >41 weeks
Provider was concerned that you were overdue, gestational age >41 weeks
Water had broken and there was a fear of infection

Provider concerned that baby was not doing well and needed to be born soon
You had a health problem that required quick delivery

Provider concerned that amniotic fluid was low

Not a definitive medical reason

Wanted to get the pregnancy over with

Wanted to control the timing for work or personal reasons

Provider was concerned about size of baby, gestational age <41 weeks
Provider was concerned that you were overdue, gestational age <41 weeks
Wanted to give birth with a specific provider

Baby was full term/close to due date

There were some differences in how the LTM 3 and FBS data were collected,
resulting in a slightly different categorization of reasons for induction. The FBS survey
was administered via telephone, and interviewers were instructed not to read the response
choices for this question. As a result, nearly half of women in the FBS who reported
being induced responded "other" (n=702) and provided an open-ended response
describing the reasons for the induction. I coded these open-ended responses categories in
conjunction with Dr. Kjerulff. Table 3.2 shows the reasons for induction and whether

they were drawn from the initial response categories, open-ended responses, or both.
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Table 3.2. Reasons for induction among women coded as truly induced in the First Baby Study.

Closed- Open- Definitive medical reason
Reason for induction N  ended ended for induction?
Concerns about size of baby 72 x X If gestational age >41 weeks
Past due date/overdue 333 x X If gestational age >41 weeks
Water had broken 156 x X Yes
Baby not doing well (small for gestational
age or other) 49 x X Yes
Maternal discomfort/wanted pregnancy
over with 8 x X No
Woman or provider wanted to control
timing 5 x X No
Maternal medical reason (e.g. pre-
eclampsia) 232 X Yes
Low or high amniotic fluid 69 X Yes
Gestational diabetes 40 X Yes
Woman lives far from hospital 1 X No
No medical reason 4 X No
Other or unknown 6 n/a n/a Coded individually

Reasons for labor induction FBS are categorized as definitive medical reasons and
not definitive medical reasons as shown in Table 3.2 (above). As with the LTM 3 data, I
also used gestational age to differentiate reasons that may or may not be medical
indications for induction.

The final induction measures in both data sets were: any induction vs. no
induction (spontaneous labor), and a three category measure: no induction, induction with

definitive medical indication, and induction without definitive medical indication.

Cesarean delivery

Both surveys asked whether respondents had delivered their babies vaginally or
via cesarean, and women who reported a cesarean birth were asked if the cesarean had
been planned prior to labor. Women who had cesarean deliveries were also asked to

report the main reason for the procedure. LTM 3 respondents could see the response
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choices and could only report one reason. The question was asked separately for women

who had had a prior cesarean and those who did not. In the FBS, questions about

cesarean were asked separately for women who had a planned cesarean and women who

had unplanned cesarean deliveries. More detail on reasons for cesarean in FBS is

provided below.

In both data sources, I constructed 6 cesarean outcome measures:

1.

Dichotomous variable: cesarean delivery for any reason, compared to vaginal
birth

3-category variable: cesarean delivery for any reason, assisted vaginal birth (i.e.
vacuum or forceps delivery), and spontaneous vaginal birth (reference category).
3-category variable: unplanned cesarean, planned cesarean, and vaginal birth
(reference category).

3-category variable: cesarean delivery without a definitive medical reason,
cesarean delivery with a definitive medical reason, and vaginal birth (reference
category). More detail on these categories is provided below.

3-category variable: Cesareans occurring for fetal heart tone issues or labor
dystocia, which were considered potentially “subjective” indications by the 2014
ACOG statement (American College of Obstetricians and Gynecologists., 2014),
cesarean for other reason, and vaginal birth (reference category).

Dichotomous variable: nulliparous, term, singleton, vertex (NTSV) cesarean,
compared to nulliparous singleton term vaginal births. This is a national quality
measure, and indicates a low risk group consisting of first-time mothers with a

single head-down baby at 37 weeks or greater gestation (The Joint Commission,
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2012). In both data sources, NTSV cesarean was coded as 1 if the gestational age
of the baby was at least 37 completed weeks, and the women did not report that
the reason for the cesarean was the baby being in the wrong position, and the
woman was a first-time mother (LTM 3 only — all women in FBS were first time

mothers). In both data sets, all births were singleton.

One of the above outcomes involved categorizing cesarean deliveries as occurring
for definitive or non-definitive medical reasons. These categories varied somewhat across
data sources due to data differences between LTM 3 and FBS. As with the labor
induction measures, classifications of cesarean delivery were based on current
professional recommendations (American College of Obstetricians and Gynecologists.,
2014; Bailit et al., 2012; Spong et al., 2012), and a similar classification scheme was used
in two previously-published manuscripts using LTM data (Jou et al., 2014; Kozhimannil,
Attanasio, et al., 2014). Similar to the labor induction measures, in classifying cesareans
as occurring for reasons that are not definitive medical indications, I do not imply that
every cesarean delivery in this category was unnecessary; rather, this category likely
encompasses cases of overuse.

Table 3.3 shows the classification of reasons for cesarean as definitive or non-
definitive in LTM 3. I initially categorized LTM 3 reasons for cesarean for consistency
with previous papers (Jou et al., 2014; Kozhimannil, Attanasio, et al., 2014), in which the
categorizations were verified by a clinician co-author, Dwenda Gjerdingen. The three

reasons with notes in Table 3.3 were categorized as non-definitive medical reasons by
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Jou et al. 2014, but I did sensitivity analyses moving these between categories. I also

consulted with Dr. Srinivas about this categorization and incorporated her feedback.

Table 3.3. Classification of reasons for cesarean delivery as definitive medical reasons or not
definitive medical reasons, Listening to Mothers III.

Definitive medical reason

Baby was in wrong position

Placenta problem

Health condition called for it

Fetal monitor showed baby having problems
Failed induction®

Baby having problems fitting through?®

Not a definitive medical reason

Prior cesarean®

No medical reason

Afraid to have labor and vaginal delivery
Provider worried baby was too big
Labor was taking too long

Past due date

Other

Sensitivity analyses were performed around classification of
this reason for cesarean.

In FBS, women who had a planned cesarean and those who had an unplanned
cesarean were asked separately about the reason for the cesarean. FBS participants could
not see the potential response choices; the interviewer decided whether the response fell
into a pre-determined, closed-ended category, or the response was marked as “other.”
Women with planned cesareans could only report one reason, while those who had
unplanned cesareans could report multiple reasons. Respondents provided a brief-open-
ended response describing the reason for the cesarean delivery if they reported that their
own health problem, a health problem of their baby, or “other,” was the reason for the
cesarean delivery. I coded the open-ended responses and Dr. Kjerulff reviewed them,

yielding the final potential list of reasons for cesarean shown in Table 3.4. While herpes
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was one of the closed-ended potential reasons, no respondents indicated that they had had
a cesarean delivery for that reason. I categorized responses as definitive medical reasons
or not definitive medical reasons, as shown in Table 3.4. Although women could report
multiple reasons for cesarean delivery, 81% only reported one reason. Women were
categorized as having had a cesarean delivery for a non-definitive reason only if they did
not report any definitive reason. I consulted with a Dr. Srinivas about the classification of
definitive reasons, and conducted sensitivity analyses around categorization of several of

these reasons (see more on this at the end of the chapter).
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Table 3.4. Classification of self-reported reasons for cesarean, First Baby Study.

Included responses from closed-ended Examples/definition from open-ended Definitive
Category self-report self-report Frequency indication?
Failed induction none Failed induction 6 Yes
Failed vacuum or forceps none Failed vacuum/forceps (explicit mention) 1 Yes
"baby was breech" or other mention
Baby was in the wrong position Baby was in the wrong position indicating position problems 186 Yes
There was a problem with the Problem with the placenta (planned Any mention of placental issues, such as
placenta cesarean only) "placenta was detaching" 13 Yes
Abnormalities of organs/soft tissues  Prior abdominal surgery (planned Bicornate uterus, prior uterine surgery,
of pelvis cesarean only) large uterine fibroid 6 Yes
Any mention of baby's heart rate being too
high, too low, or baby otherwise "not
doing well"; mention of cord being
Fetal heart rate problems or fetal pinched, around the baby's neck, short
distress; cord complications none cord, etc. 194 Yes
Any mention of hypertension, pre-
Hypertension, pre-eclampsia none eclampsia, eclampsia, high blood pressure 37 Yes
Mention of health issues not otherwise
Other maternal health problem none categorized, such as Crohn's disease 16 Yes
Premature/prolonged rupture of
membranes, infection of amniotic Any mention of water having been broken
cavity none for too long or infection 12 Yes
"mother's pelvis was too small"; "his head Yes
Baby's head too big/mom's hips too was too large and he was stuck in the birth (unplanned
small Baby's head too big/mom's hips too small  canal" 131 only)
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Table 3.4, continued. Classification of self-reported reasons for cesarean, First Baby Study.

Included responses from closed-ended Examples/definition from open-ended Definitive

Category self-report self-report Frequency indication?

Maternal request Mother requested cesarean delivery none 1 No
Mentions of progress issues, cervix not

Labor wasn't progressing; cervix wasn't dilating, failure of baby to descend, cervix

Labor too slow or not progressing dilating; labor had gone on too long dilating but not thinning 353 No

Big baby (macrosomia) none Macrosomia (mention of "big baby") 16 No

Diabetes none Any mention of diabetes 3 No
Mention of being "overdue" or past due

Past due date Past due date (planned cesarean only) date 4 No

Low birthweight none Low birthweight 1 No
Any mention of too little or too much

Too much or too little amniotic fluid none amniotic fluid 5 No
Any mention of fever without specific

Maternal fever none mention of infection 19 No
Any mention of meconium (e.g. "baby
had passed meconium," or "baby had

Meconium none swallowed meconium") 8 No
Other reasons that could not be classified
(e.g. They gave me a choice of being
induced or having a C-section, and I chose

Other/don't know don't know the C-section) 5 No
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Key independent variables: characteristics of the patient-provider relationship

The main independent variables in LTM 3 were frequency of communication
problems in prenatal care and perceived discrimination. The full questions and response
choices are presented in Table 3.5. Women were asked 7 questions about communication
in prenatal visits. The survey also asked women how often they were ever treated poorly
in the hospital due to 1) their race, ethnicity, language or cultural background; 2) their
health insurance status, or 3) a difference of opinion with their caregivers about the

proper care for themselves or their baby.

Table 3.5. Original questions and response choices for communication and perceived discrimination,
Listening to Mothers III.

Question Response choices

During a prenatal visit in your recent pregnancy, did
you ever hold back from asking questions or discussing
your concerns because...
No, never; Yes, once; Yes, more than

Y our maternity care provider seemed rushed once

You wanted maternity care that differed from what ~ No, never; Yes, once; Yes, more than
your maternity care provider recommended once

You thought that your maternity care provider No, never; Yes, once; Yes, more than
might think you were being difficult once

During your pregnancy, how often did your maternity

care provider...
Use medical words you did not understand Never; Sometimes; Usually; Always
Spend enough time with you Never; Sometimes; Usually; Always
Answer all your questions to your satisfaction Never; Sometimes; Usually; Always

Encourage you to talk about all your health
questions or concerns Never; Sometimes; Usually; Always

During your delivery hospitalization how often were you

treated poorly because of...
Your race, ethnicity, cultural background or

language Never; Sometimes; Usually; Always
Your health insurance situation Never; Sometimes; Usually; Always
A difference of opinion with your caregivers about

the right care for yourself or your baby Never; Sometimes; Usually; Always
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Table 3.6 presents the frequencies and percentages for the measures of
communication problems and perceived discrimination in LTM 3. The percentage of
women experiencing each communication problem at least once ranged substantially,
from 21% to 57%. Reports of perceived discrimination in the hospital were less common,
although nearly a quarter of women reported experiencing at least one type of

discrimination.

Table 3.6. Prevalence of communication problems and perceived discrimination in sample,
dichotomous measures, Listening to Mothers III.

Experienced
at least once
N %
At least once in prenatal care...
Held back questions because felt rushed 718  29.7
Held back questions because wanted different care from that
provided 456 214
Held back questions because worried provider might think you
were difficult 565 233
Provider used medical words you didn't understand 1183 52.6
Provider DID NOT spend enough time with you 1361 56.5
Provider DID NOT answer all your questions 1055 42.5
Provider DID NOT encourage you to talk about all questions and
concerns 1117  46.8
In the hospital...
Ever treated poorly because of race, cultural group, language 274 13.7
Ever treated poorly because of insurance situation 323 16.2
Ever treated poorly because of difference of opinion 446  19.8

Note: Ns are unweighted, %s are weighted.

The LTM 3 questions about communication during prenatal care and
discrimination during the hospital delivery are interrelated, and potentially more
appropriate to combine into one or multiple scales. I used exploratory factor analysis to
examine whether the items represent one or multiple domains of communication and

discrimination. I constructed scales by summing the items from each domain and
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computed Cronbach’s Alpha to evaluate acceptable internal consistency (Nunnally &

Bernstein, 1994).

Factor analysis results

Using principal components factor analysis ("factor, pcf" commands in Stata) and
orthogonal varimax rotation, I examined whether these 10 measures were based on one or
multiple underlying factors. This yielded a 3-factor solution (3 factors with eigenvalues >
1) that was robust to use of promax rotation. Results of the factor analysis are presented
in Table 3.7. Factor 1 consisted of the three perceived discrimination measures, Factor 2
included frequency of the provider spending enough time with the woman, answering all
questions to her satisfaction, and encouraging her to talk about all her health questions or
concerns, and Factor 3 comprised the three measures of holding back questions for
various reasons. This solution conformed to general standards of each item having a
loading >0.6 to its primary factor, and not having a loading of >0.4 onto any other factor.
Based on these measures, I called Factor 1 "Perceived discrimination," Factor 2 "Barriers
to open discussion," and Factor 3 "Reluctance to ask questions." Full factor analysis

results are shown in Appendix 3.3.
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Table 3.7. Factor analysis, principal component factors, orthogonal varimax rotation, LTM 3.

Factor Eigenvalue Difference Proportion Cumulative
Factor 1 2.68 0.23 0.27 0.27
Factor 2 2.45 0.56 0.25 0.51
Factor 3 1.89 - 0.19 0.70
Rotated factor loadings and unique
variances
Variable Factor 1 Factor 2 Factor 3 Uniqueness
Held back questions because felt rushed 0.41 0.67 0.37
Held back questions because wanted 071 039
different care from that provided ' '
Held back questions because worried 080 030
provider might think you were difficult ' '
Provider used medical words you didn't 0.41 041 0.65
understand
;r)(l)lwder DID NOT spend enough time with 0.86 023
Prov1§1er DID NOT answer all your 0.84 025
questions
Provider DID NOT encourage you to talk

. 0.85 0.26
about all questions and concerns
Treated poorly because of race, cultural 0.90 017
group, language
T‘reatfzd poorly because of insurance 0.90 016
situation
Trc.ea.ted poorly because of difference of 0.86 0.22
opinion

Blanks indicate that the absolute value of the factor loading is <.3

The frequency of the provider using medical words that the woman did not
understand did not load well onto any of the three factors (loadings of ~0.4 on Factor 1
and Factor 2, depending on rotation type). This makes sense on an intuitive level, as this
question may relate more to health literacy than patient-provider interaction. I have
retained this as a single measure in sensitivity analyses (treating it as a separate measure
of the patient-provider relationship), but these results were not significant and I do not
present them.

I created a scale for each factor, by summing scores from the items that comprised
each factor, assigning 0 points for never experiencing the problem, 1 point for the next

level of frequency, and so on. The resulting scales have ranges of 0-6 for “Holding back
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questions” (response choices were never, once, or more than once) and 0-9 for the other

two scales (response choices were never, sometimes, usually or always). Histograms of

the distributions of scale scores are presented in Figures 3.1-3.3. Table 3.8 shows more

detailed information about the scales.

Density

holdback

Figure 3.1. Histogram of “reluctance to ask questions” scale.

1.5

Density

6
Open discussion scale

Figure 3.2. Histogram of “barriers to open discussion” scale.
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Density

0 2 4 6 8
Perceived discrimination scale

Figure 3.3. Histogram of perceived discrimination scale.

Table 3.8. Descriptive statistics and reliability for each scale, Listening to Mothers III.

Holding back Barriers to open Perceived
questions discussion discrimination

Mean (SD) 0.97 (1.48) 2.11(2.2) 0.69 (1.71)
Observed range 0-6 0-9 0-9
Possible range 0-6 0-9 0-9
Floor effects (% lowest) 59.0 33.6 77.7
Ceiling effects (% highest) 2.3 1.5 1.1
Skewness statistic 1.60 1.03 2.99
Cronbach's alpha 0.73 0.85 0.89
Range of item-total correlations 0.53-0.61 0.70-0.73 0.72-0.77

These scales are skewed, with large proportions of the sample having scores of
zero, particularly for the discrimination scale, in which 77.7% of women reported
experiencing no discrimination of any kind. However, these scores are fairly consistent
with similar scales that have been used to look at interpersonal processes of care in
maternity care, which had dimensions with similarly high percentages of women at the
extremes (Hessol et al., 2012; Wong et al., 2004).

While I retained the original scales, due to the level of skewness, I also
categorized scale scores into tertiles (low, moderate and high), choosing cutpoints so that
15-20% of responses fell into the “high” category(Hausmann, Gao, Mor, Schaefer, &

Fine, 2013). As perceived discrimination was extremely skewed, with less than 25% of
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respondents reporting any discrimination, in addition to the tertiles, I dichotomized the
perceived discrimination scale and also modeled responses to each dichotomized
perceived discrimination item separately. The distributions of the resulting measures are

shown in Table 3.9.

Table 3.9. Descriptive statistics and reliability for each scale, Listening to Mothers II1.

N %
Reluctance to ask questions scale
Low (0) 1416 59.1
Moderate (1-2) 596 23.4
High (3-6) 388 17.5
Barriers to open discussion scale
Low (0) 806 34.5
Moderate (1-4) 1234 48.2
High (5-9) 360 17.3
Perceived discrimination scale
Low (0) 1865 75.7
Moderate (1-3) 352 14.8
High (4-9) 183 9.5
Perceived discrimination for specific reasons
Poor treatment due to...
Any reason 535 243
Race, language, culture 274 13.9
Insurance status 323 16.2
Difference of opinion with care provider 446 19.8

Note: Ns are unweighted, percentages are weighted.

In FBS, the main independent variable of interest is involvement in decision-
making about delivery care, measured with the Delivery Decision-Making Scale
(DDMS). This is a new scale that was developed by Dr. Kjerulff (FBS PI) following pilot
testing. The scale contains 6 items, with response choices of true or false, or “don't
know.” There were “don't know” responses (and in a single case, “decline to answer”) for
some of the scale items. The number of “don't know” responses ranged from 0-32; a total
of 2,940 women answered true or false for every item. Frequencies for each item,

including “don’t know” responses, are displayed in Table 3.10.
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Table 3.10. Distribution of responses for Delivery Decision-making Scale items, First Baby Study.

Don't Declined
True False know to answer

N % N % N % N %

My opinions and desires about delivery

were taken into account 2874 956 122 41 10 03 0 0.0
I was treated with respect throughout the

delivery process. 1951 982 55 18 0 0 0 00
I had an equal say in how my baby was

delivered. 2752 916 248 83 6 02 O 0.0
I had an equal say in when my baby was

delivered. 2142 713 842 280 21 0.7 1 0.0
I was not given a choice as to when and/or

how my baby would be delivered. 457 152 2517 83.7 32 1.1 0 0.0

I was pleased with the way decisions were
made as to when and how my baby would

be delivered. 2780 925 221 74 5 02 0 0.0

While the FBS items were intended to be combined into a scale, I assessed
whether they represent a single domain using factor analysis. Since the component items
are binary, I used tetrachoric correlations to implement the factor analysis (Darrell Bock
& Lieberman, 1970). Results (see Appendix 3.4) indicated that it was appropriate to
compute a single scale. I reversed coding for the one negative item (#5), and assigned one
point for each “true” response (scale range 0-6). Higher scores indicate higher levels of
involvement in decision-making. The resulting scale has a Cronbach’s alpha of .69. The
alpha would not be improved by dropping any item from the scale. While this is just
below the threshold of .70 that is generally accepted to indicate acceptable reliability
(Nunnally & Bernstein, 1994), this usefulness of this statistic is under debate (Sijtsma,
2009) and known to be sensitive to the number items (6 dichotomous items is few). One
suggestion has been to instead look at the interitem correlations, with .2 to .4 considered

optimal (Briggs & Cheek, 1986). The DDMS mean interitem correlations range from .24-
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.30 (see Appendix 3A.5), which falls just into this range. Full alpha results are in
Appendix 3.5.

The resulting scale is skewed, as shown in Figure 3.4:

4
Delivery decision-making scale (missing if any component missing)

Figure 3.4. Histogram of Delivery Decision Making Scale.
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Race and Socio-economic status

In both the LTM 3 and FBS surveys, respondents were asked separate questions
about ethnicity and race. Women were first asked whether they were Hispanic or Latina,
and then to identify their race from the following categories: White, Black or African
American, Asian, American Indian, Alaskan Native, Native Hawaiian/other Pacific
Islander, or some other race. LTM 3 respondents could select multiple races. In LTM 3,
25 women responded “not sure,” and 35 declined to answer. The FBS contained an
additional “multiple race/ethnicity” category and women could select only one race
option. In FBS, 21 women selected “don't know” and 3 declined to answer. All of the
women who responded “don't know” reported being Hispanic/Latina, as did 2 of the 3
women who declined to answer. In each data source, I created a combined race/ethnicity
variable with the following categories: White, Black, Hispanic/Latina, and other. Women
were coded as White or Black if they did not report Hispanic/Latina ethnicity and
identified as White or Black only. All women who reported Hispanic/Latina ethnicity
were coded as Hispanic/Latina regardless of race. Women who did not identify as
Hispanic/Latina and reported a race other than Black or White, or reported multiple races
or did not respond to the race question will be coded as “other.” While the “other”
category will be quite heterogeneous, many of the other racial/ethnic categories are too
small to be assessed separately (in the FBS, 83% of participants identified themselves as
White). This categorization is consistent with previous research, although some studies
have had enough sample size to preserve Asian/Pacific Islander as its own category
(Darios Getahun et al., 2009; Haberman et al., 2013; Hessol et al., 2012; Kjerulff et al.,

2013).
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I used education as the primary measure of SES, since educational attainment
probably precedes the index birth in the majority of cases. In LTM 3, women reported
their educational attainment as one of 8 categories: 1) less than high school, 2) some high
school, 3) high school degree or equivalent, 4) some college but no degree, 5) associate’s
degree, 6) college degree (e.g. B.A., B.S.), 7) some graduate school but no degree, and 8)
graduate degree (e.g. M.S., M.D., PhD). FBS had 6 response categories: 1) grade school,
2) some high school with no diploma, 3) high school graduate or GED, 4) some college,
5) 4-year college degree, or 6) advanced degree. To have adequate sample size in each
group, I collapsed education into 4 categories in both data sources: 1) high school or less,
2) some college/associate’s degree, 3) Bachelor’s degree, and 4) graduate
education/degree.

LTM 3 respondents reported whether the primary payer for their maternity care
was Medicaid or CHIP, another government program, private insurance, or self-pay. I
created a 3-category variable: private payer, Medicaid/CHIP, and other/out-of-
pocket/missing (Huesch, 2011; Kozhimannil, Attanasio, et al., 2014; Kozhimannil et al.,
2013). While the third category contains more heterogeneity than would be ideal, few
women reported other government coverage (7.8%) or paying out of pocket for maternity
care (4.8%). It is important to distinguish Medicaid or CHIP coverage, programs based
on income eligibility thresholds, from other government programs, which include sources
of coverage through the military or VA and benefits for federal employees. In FBS, I
used the primary payer reported in the hospital discharge data. While self-report was also
available, the timing of the self-report was not ideal, since it referred to the woman’s

insurance coverage either at the time of the baseline survey or the 1-month survey, which
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could be several weeks before or after the actual birth and therefore may not reflect the
payer that covered the birth hospitalization. Few women (<3%) were uninsured, so I
created a dichotomous measure: private coverage, or non-private coverage (which
included public, other or no coverage).

The LTM 3 survey asked about total household income in 2011. For women who
gave birth in 2011 in particular, however, their income level may have been affected by
the birth that they provided information on in the study; for example, they may have
taken unpaid leave. Income may also be collinear with insurance status, since Medicaid
eligibility is based on income. Additionally, 132 women (5.5% of the sample) declined to
answer the income question. I created income groups such that weighted percentages
approximated quartiles. Because over 5% had missing income values, | imputed these
missing responses using hot deck imputation based on race/ethnicity, education, age,
marital status, and census region. The First Baby Study also asked about household
income, and 6.7% of survey participants did not respond to this question. The study
investigators created an imputed income variable. Given these issues in both data sources,
I do not include income in the main analysis. However, I have run all analyses including
the imputed income values (see section on sensitivity analyses at the end of this chapter).

Other Covariates

Basic demographic characteristics. 1 included several standard socio-
demographic characteristics in regression models because they are known to be
associated with women's birth experiences or access to care. In both surveys, age was
collected as a continuous measure. However, obstetric risk varies with age in a non-linear

fashion (Greenberg et al., 2007; Luke & Brown, 2007), so I grouped age into categories. |

77



created 4 age groups in LTM 3: 18-24, 25-29, 30-34, and 35+ (Jou et al., 2014;
Kozhimannil, Attanasio, et al., 2014). Women in the FBS were somewhat younger (35
was the age limit for eligibility), so I created 3 age groups: 18-24, 25-30, and 31+. In
LTM 3, I constructed indicator variables for marital status (married or not) and women
born outside of the United States, and grouped states into 4-category census regions
(Northeast, Midwest, South and West) to control for potential regional trends. In the FBS
data, I used a more detailed measure of partnership status, with categories of “married

99 ¢

and living together,” “not married but living with partner,” and “other. ” In FBS, I
constructed indicator variables for women born outside of the United States (Hessol et
al., 2012). The FBS data include a 4-category measure of rurality based on zipcode of
residence (urban, large rural, small rural, or isolated), but sample size was small in some
of the rural categories, so I collapsed this into urban vs. non-urban.

Context of care. Several LTM 3 survey questions captured aspects of the context
of care in which women gave birth, such as prenatal provider type. Response categories
for both provider type questions were OB/GYN, family medicine doctor, a doctor with
unknown specialty, a midwife, a nurse who is not a midwife, and a physician assistant. |
collapsed these into a four-category variable: OB/GYN, other doctor, midwife, and
other/missing. The FBS did not ask what type of provider women saw for their prenatal
care in the survey. I considered using the delivery attendant type reported on the birth
certificate, but concluded that this was problematic because it would almost always be an
obstetrician for women who had a cesarean delivery. In a sensitivity analysis, I included

this variable in regression models for labor induction outcomes. This did not affect the

results and these analyses are not presented. The original categories were doctor of
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medicine, doctor of osteopathy, certified nurse-midwife, other midwife, or other; due to
sample size constraints, I coded this as 0 if the delivery provider was an MD or DO, and
1 if the delivery provider was a CNM, other or unknown.

An additional characteristic that was included in cesarean models in LTM 3 was
how well the woman knew the provider that was present when she actually delivered her
baby, and whether this was: 1) person who led her prenatal care, 2) someone she met
briefly during prenatal care, or 3) someone she had never met before, or other). This
variable was not included in the induction models because it would have occurred after
the induction. No equivalent measure was available in FBS.

Maternal health characteristics. Maternal health factors are related to the
probability of medically indicated interventions during the birth, and potentially to risk
perceptions of the provider and the woman herself (Fyfe et al., 2011; Kuklina, Ayala, &
Callaghan, 2009; Weiss et al., 2004). The only maternal health conditions asked about in
LTM 3 were pre-pregnancy hypertension, obesity and diabetes. The measure of pre-
pregnancy hypertension is based on whether the woman reported taking blood pressure
medication before pregnancy. Women were asked separately about pre-existing and
gestational diabetes, but there was substantial overlap between the categories. I created
one measure indicating pre-existing or gestational diabetes. Women's body-mass index
(BMI) was calculated based on their self-reported height and pre-pregnancy weight.
Women are classified as obese if their pre-pregnancy BMI was 30.0 or above.® While risk
of cesarean delivery is somewhat higher among women who are overweight (vs. normal
weight) pre-pregnancy, this relationship is stronger for women who are obese (Fyfe et al.,

2011; Vahratian, Siega-Riz, Savitz, & Zhang, 2005); obesity is also associated with

5 http://www.cdc.gov/healthyweight/assessing/bmi/adult_bmi/index.html?s_cid=tw_ob064
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obstetric complications, including cesarean delivery, even when the comparison group is
all women with BMI<30 (Weiss et al., 2004). The FBS survey collected more extensive
measures of maternal health. The baseline survey asked about several health conditions
that women may have experienced before or during their pregnancy. From these items, I
constructed measures of pre-pregnancy risk factors (pre-pregnancy diabetes, pre-
pregnancy hypertension, pre-pregnancy obesity) and pregnancy complications
(hypertension during pregnancy, gestational diabetes). I grouped pre-pregnancy and
gestational diabetes together, and pre-pregnancy hypertension and gestational

hypertension together, as few women had these conditions prior to pregnancy.

Labor and delivery characteristics. Several measures of other aspects of the labor
and delivery experience are available in each data source. Parity, the number of times that
a woman has given birth prior to the index pregnancy. In LTM 3, women whose first
birth is reported in the survey were categorized as “first-time mothers,” while women
who have given birth before were categorized as “experienced mothers.” In FBS, all
women were first time mothers. Both surveys asked who, if anyone, provided supportive
care during labor. In both data sources, I constructed a dichotomous measure of whether
or not the woman received labor support from a doula or trained labor assistant
(Kozhimannil, Attanasio, et al., 2014). Also in both data sources, I created a categorical
variable indicating the baby’s gestational age at birth based on ACOG guidelines
(American College of Obstetricians and Gynecologists, 2013b), where 1=less than 37

weeks, 2=37 or 38 weeks, 3=39-40 weeks, 4=41 weeks, and 5=42 weeks or more.
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Additional labor and delivery characteristics were included only in a subset of
models related to unplanned cesarean. These were not included in the main models
because these variables would not be relevant to decision-making processes around
planned cesarean, and planned cesareans are included in some of the other cesarean
outcome categories. For example, the vast majority of women with planned cesarean
deliveries would have had epidural anesthesia, and would not have had labor
augmentation. The additional variables include whether labor was induced, pain
medication use, and labor augmentation. Both surveys asked women about a number of
different pain medications that they may have used during their birth, with non-mutually-
exclusive response categories. In LTM 3 I created a categorical variable for 1) no pain
medication, 2) narcotics or other, no epidural, or 3) epidural analgesia. In FBS, I created
indicator variables for 1) no pain medication, 2) narcotics and 3) epidural analgesia
(Anim-Somuah, Smyth, & Jones, 2011). In both data sources, I created an indicator for

labor augmentation with synthetic oxytocin, another commonly used procedure in

childbirth.

Other Key Variables

Although the data do not contain an exogenous predictor that generates variation
in the measures of patient-provider communication and perceived discrimination, I used
several other key variables to help me better understand how the patient-provider
relationship is associated with labor induction and cesarean delivery.

Birth attitudes, preferences and expectations. Two measures of birth attitudes are

available in LTM 3: agreement with the statement that birth is a process not to be

81



interfered with unless medically necessary, and belief that it is best to let labor begin on
its own. Both were measured on a 5-point Likert scale, with 1 representing “strongly
disagree” and 5 representing “strongly agree.” For each, I created an indicator variable
representing agreement or strong agreement with the statement. While FBS did not ask
about general birth attitudes, the baseline survey asked about preferences for delivery
mode. One question simply asked whether the woman preferred to delivery by cesarean
or vaginally, but there was not enough variability in responses to be useful in analysis
(94% of women reported preferring a vaginal delivery). Women also responded to a
series of statements about vaginal and cesarean delivery with response choices ranging
from "strongly agree" to "strongly disagree." For example, one statement was “I would
feel very happy if I were able to deliver my baby vaginally” (79% strongly agreed).
Another is “If T have to have my baby by cesarean section I would be disappointed” (11%
strongly agreed, 29% agreed, 20% were uncertain, 34% disagreed, and 6% strongly
disagreed). I assigned points from 1 for strongly agree to 5 for strongly disagree, and
reversed items such that agreement indicated a preference for vaginal birth for all items.
Scores for the 10 items were summed and divided by the number of items (10), resulting
in a scale ranging from 1-5, with lower scores indicating a preference for vaginal birth
and higher scores indicating preference for cesarean birth (Cronbach’s alpha=.849).
Table 3.11 provides a list of measures that are used in Aims 1 and 2, and which

data sources each measure is available in:
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Table 3.11. Measures used in Aims 1 and 2.

vertex cesarean

cesarean was the baby being in the
wrong position

Concept measured Survey question or constructed Available in | Available Codin
P measure LTM 3 in FBS g
Outcomes
Did your maternity care provider try
Labor induction to induce your labor? How did your X X 0=No; 1=Yes
provider try to induce your labor?
Why did your maternity care OZNO. 1.nduct1op; 1:Induc.ed for
Labor induction cat rovider try to ca r labor t definitive medical reason;
© uction categoty provider iy o cause you orto X X 2=Induced for non-definitive
begin? .
medical reason
When you gave birth following your
Cesarean delivery (any) recent pregnancy, was your baby X X 0=Vaginally; 1=By cesarean
born vaginally or by cesarean?
0=Spontaneous vaginal;
Birth mode Cesarean; type of vaginal birth X X 1=Assisted vaginal;
2=Cesarean
Cesarean delivery type Was the cesarean planned? (for =V gehvery; [ Sgkiey
. X X cesarean; 2=Unplanned
(planned or unplanned) women who gave birth by cesarean)
cesarean
0=Vaginal birth; 1=Cesarean
Cesarean delivery indication What was the reason for cesarean? X X w_1th deﬁmtlvg mdlcatlon% '
type 1=Cesarean without definitive
indication
Reason for cesarean was that fetal 0=Vaginal birth; 1=Cesarean
Cesarean for "subjective" monitor showed baby having for other indication;
indications problems or labor was taking too X X 2=Cesarean for subjective
long indication
Nulliparous wome]? who gave bl}rlth 0=Vaginal birth among
Nulliparous term singleton at 37 or more weeks gestation who nulliparous women with term
did not report that the reason for X X

pregnancies; 1=NTSV
cesarean
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Table 3.11, continued. Measures used in Aims 1 and 2

Concept measured

Survey question or constructed

Available in

Available in

Coding

measure LTM 3 FBS
Patient-provider relationship characteristics
Communication quality Frequency of communication problems X See Table 3.6
Poor treatment in the hospital due to
Perceived discrimination race/culture, insurance situation, X See Table 3.6
difference of opinion about treatment
Involvement in decision- Delivery Decision-Making Scale
i (DDMS) X See Table 3.10
Race and SES
. . 1=White; 2=Black;
f) b 9
Race/ethnicity Do you consider yourself...? X X 3=Hispanic; 4=Other
What is the highest level of education lingh school or less;. .
. . 2=Some college/associate's
Education you have completed or the highest X X -3=Bachelor’ .
degree you have received? degree; 3=Bache or’s degree;
) 4=Graduate education/degree
Which of the following income available, 1=Q1(<29,401);2=0Q2(29,401-
Income categories best describes your total X different 52,300); 3=Q3(52,301-
2011 household income before taxes? coding 82,900); 4=Q4(>82,901)
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Table 3.11, continued. Measures used in Aims 1 and 2

Concept measured

Survey question or constructed

Available in

Available in

Coding

measure LTM 3 FBS
Other covariates
Basic demographics
Age Calculated from year of birth X X continuous or categorical
LTM: 0=Unmarried
1=Married; FBS: 1=Married
Partnership status Are you... X X and living together; 2=Not
married but living together;
3=Other
Nativity In what country were you born? X X 0=US born; 1=Foreign born
Rural/urban status R“Fahty base o0 2y Seds of X 0=Urban; 1=Non-urban
residence
Census region In what state do you currently 1=Northeast; 2=Midwest;
g reside? (Constructed regions) X 3=South; 4=West
Context of care
. LTM: 0=Private; 1=Medicaid
What was the primary source o.f or CHIP; 2=00P, other
Insurance type payment for all of your maternity X X o )
re services? government or missing; FBS:
ca ' 0=Private; 1=Public or other
Once you became pregnant, which
Prenatal provider tvpe type of caregiver was most directly 1=0OB/GYN;2=0Other
P P involved with providing your X doctor;3=Midwife;4=Other
prenatal care?
ga?;le\:/lii;yhli?rrgﬂf Ozfttended the LTM: 1=0B/GYN;2=Other
Delivery provider type gtver...p A X X doctor;3=Midwife;4=Other;

birth of your baby? FBS: from birth
certificate

FBS: 1=MD or DO; 2=0Other
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Table 3.11, continued. Measures used in Aims 1 and 2

Concept measured

Survey question or constructed

Available in

Available in

Coding

measure LTM 3 FBS
Maternal health characteristics
Obese Dre-preenanc Calculated from self-reported height 0=Not obese; 1=Obese
pre-preg y and pre-pregnancy weight X X (BMI>=30)
Thahogs ilafh il In the month before you became
. pregnant, were you taking any 1
pressure medication pre- . ‘cines for hioh X X 0=No; 1=Yes
e prescription medicines for hig
P blood pressure?
Before you got pregnant, were you
ever told by a healthcare provider
Pre-existing or that you had Type 1 or Type 2 N 1
gestational diabetes diabetes? During your pregnancy, X X 0=No; 1=Yes
were you told by a provider that you
had gestational diabetes?
1=Preterm (<37 weeks);
Calculated from reported final due 2=Early term (37-38 weeks);
Gestational age at birth date and baby's date of birth in LTM X X 3=Term (39-40 weeks); 4=Late
3; birth certificate in FBS term (41 weeks); 5=Postterm
(42+ weeks)
Labor and delivery characteristics
Including your recent pregnancy, _ . )
Parity how many times in total have you X N/A O_E.xpen.enced i
X . 1=First-time mother
given birth?
Who provided you with supportive
Doula support care while in labor and giving birth? X X 0=No doula; 1=Had doula care
A doula or trained labor assistant?
Which of the following pain
Neuraxial analgesia used medications were used any time X X 0=No; I=Yes

while you were giving birth?
Epidural or spinal/intrathecal?
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Table 3.11, continued. Measures used in Aims 1 and 2

. Available | Available .
Concept measured Survey question or constructed measure in LTM 3 in FBS Coding
L vy Which of the following pain medications were
Narcotic pain medications . . o . R
used any time while you were giving birth? X X 0=No; I=Yes
used .
Narcotics?
Which of the following pain medications were
Used no pain medications used any time while you were giving birth? I X X 0=No; I=Yes
did not use any pain medications.
During your labor and birth, did someone give
Augmentation with Pitocin you Pitocin to strengthen or speed up X X 0=No; 1=Yes
contractions after labor had begun?
Other key variables
1=Lead person in prenatal
care; 2=Someone met briefly
o . . Was the person who attended the birth of your in prenatal care; 3=Someone
Familiarity with provider X o
baby...? never met until time of labor
and birth; 6=Some other
person
Attitudes/expectations
Birth attitudes . Giving blrth 1S a process that should not bf: X OiDlsagree or neither;
interfered with unless medically necessary 1=Somewhat or strongly agree
"If a pregnancy is health, it is best to wait for 0=Disagree or neither:
Birth attitudes labor to begin on its own, instead of induction X _ & ’
. o 1=Somewhat or strongly agree
labor or scheduling a c-section
. . Scale range 10-46; higher
Delivery mode preferences Agreement with statements about opinions of X scores indicate more favorable

cesarean/vaginal delivery

toward cesarean

87




Correlation coefficients between all analytic variables are shown in Appendix 3.6
for LTM 3 and Appendix 3.7 for FBS. Shading indicates that correlation coefficients
were 0.40 or higher. In the LTM 3 data, variables were generally fairly weakly correlated.
Education level and income quartile had a correlation coefficient of .50, which was an
additional reason that I chose to use education rather than income as the primary measure
of SES in my models. There was substantial correlation between the measures of
communication in prenatal care and perceived discrimination. The reluctance to ask
questions scale was correlated with both the barriers to open discussion scale (r=.46) and
the perceived discrimination scale (r=.40). The separate types of perceived discrimination
were very highly correlated (r>.60 for all three). For all of the independent variables, I
ran models including each variable separately, and present those results if they are
different than results from models including multiple measures simultaneously.

Variables were also fairly weakly correlated in FBS. Variables with higher
correlations included many of the SES measures, such as education, income, and
insurance status. In the final models, I included education and insurance status, as these
were more related to the outcomes, and did not include income. However, I did include
income in sensitivity analyses, and this did not change my results. There was also
substantial correlation between age, partnership status, and the SES measures. Race and
being foreign born had a fairly high correlation coefficient as well (r=.47). No other
variables had a correlation coefficient greater than .40, except for measures that
represented different ways of coding the same thing and were not include in the same

model (e.g. continuous and categorized version of the DDMS).
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To check whether the variables that were more highly correlated would be
problematic in my models, I calculated variance inflation factors (VIFs) for all of the
independent variables in both data sets. In Listening to Mothers 11, the highest VIFs were
for the specific types of discrimination, which were as high as 2.67 for race-based
discrimination. Despite the fact that this is substantially below the threshold of 10 that is
considered to be problematic (Chen, Ender, Mitchell, & Wells, n.d.), I included the types
of discrimination in separate models for ease of interpretation. In the First Baby Study,

VIFs for all independent variables were below 2; again, well below the threshold of 10.

Analytic sample

Missingness and analytic sample — LTM 3

There was relatively little missing data — including “don’t know” responses or
refusals to respond — in the Listening to Mothers 3 survey, perhaps because of the web-
based format of the survey. Missing data for the variables used to construct the outcomes
are limited to the following. For method of induction, 21 women were not sure and 4
declined to answer. These women were coded as induced. For reason for cesarean, 56
women said that the cesarean was due to “some other reason,” and 1 said that she was not
sure of the reason. These women were coded as having a cesarean for a non-definitive
medical indication. Full information on missing data for outcome variables is in
Appendix 3.8.

Observations with missing covariates were preserved when possible by separately
controlling for missing responses or combining missing responses with an existing

category. Table 3.12 shows the number and percent missing for each independent
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analytic variable, the source of missing data (whether it was “don’t know,

9 ¢

refuse to

answer,” etc.), and which category the missing responses were combined with in the main

analysis. There were a total of 188 women with missing or implausible responses on any

analytic variable in the LTM 3 data. As a sensitivity analysis, I re-ran all models using

casewise deletion (see the end of this chapter for details).

For some outcomes, the analytic sample is restricted for other reasons. For all

induction analyses, the sample is restricted to women who did not report having a

planned cesarean (n=2,039). For analyses of the NTSV cesarean outcome, the sample is

restricted to first time mothers with term births who either had a cesarean for a reason

other than malpresentation or a vaginal birth (n=1,002).

Table 3.12. Missing data for analytic variables in the Listening to Mothers III Survey.

Missing In
Characteristics of the patient- Type of  In main sensitivity
provider relationship N % missing  analysis... analysis...
During a prenatal visit in your recent
pregnancy, did you ever hold back
from asking questions or discussing
your concerns because...
Your maternity care provider
seemed rushed 0 0 n/a n/a n/a
You wanted maternity care that
differed from what your maternity
care provider recommended 0 0 n/a n/a n/a
You thought that your maternity
care provider might think you were
being difficult 0 0 n/a n/a n/a
n/a n/a n/a
During your pregnancy, how often did
you maternity care provider ... n/a n/a n/a
Use medical words you did not
understand 0 0 n/a n/a n/a
Spend enough time with you 0 0 n/a n/a n/a
Answer all your questions to
your satisfaction 0 0 n/a n/a n/a
Encourage you to talk about all
your health questions or concerns 0 0 n/a n/a n/a
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Table 3.12, continued. Missing data for analytic variables in the Listening to Mothers I1I

Survey.
Missing In
Characteristics of the patient- Type of In main sensitivity
provider relationship N % missing analysis... analysis...
During your birth hospitalization,
how often were you treated poorly
because of ...
Your race, ethnicity, cultural
background or language 0 0 n/a n/a n/a
Your health insurance situation 0 0 n/a n/a n/a
A difference of opinion with
your caregivers about the right care
for yourself or your baby 0 0 n/a n/a n/a
Race and Socioeconomic Status
Are you of Hispanic, Latino, or
Spanish origin? 41 1.7 missing depends depends
Race - not sure 25 1 not sure depends depends
decline to
Race - decline to answer 35 15 answer depends depends
10 women
missing on
Hispanic
ethnicity AND
decline to
answer or not "Other"
sure onrace; 3 race/ethnicity
said "No" for ~ (combined with
Decline to answer or not sure of Hispanic and multiple race
race, AND missing or "no" on decline or not and Asian,
Hispanic/Latino 13 0.5 sure on race AIAN) dropped
What is the highest level of
education you have completed? 0 0 n/a n/a
What was the primary source of "OOP, other
payment for all of your maternity government,
care services? 65 2.7 missing missing" dropped
not included as
analytic
variable, but
Which of the following income created
categories best describes your total imputed
2011 household income? 132 5.5 missing version n/a
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Table 3.12, continued. Missing data for analytic variables in the Listening to Mothers III

Survey.
Missing In
Characteristics of the patient- Type of In main sensitivity
provider relationship N % missing analysis...  analysis...
Demographic characteristics
Age 0 0 n/a n/a n/a
Parity 0 0 n/a n/a n/a
coded as 0
(not

Marital status 18 0.75 missing "married") dropped
Census region 0 0 n/a n/a n/a
Nativity 0 0 n/a n/a n/a
Context of care
Prenatal care provider type 0 0 n/a n/a n/a
How well knew delivery
provider 0 0 n/a n/a n/a
Maternal health
characteristics
Pre-pregnancy diabetes 0 0 n/a n/a n/a
Gestational diabetes 0 0 n/a n/a n/a
Pre-pregnancy hypertension
medications 27 1.13 not sure coded as 0 dropped
Pre-pregnancy weight 0 0 n/a n/a see BMI
Height 0 0 n/a n/a see BMI

implausible

value (height >

72 inches or
BMI (used to calculate obesity BMI <14 or
pre-pregnancy) 59 2.5 BMI >50) coded as-is dropped
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Table 3.12, continued. Missing data for analytic variables in the Listening to Mothers III
Survey.

Missing In
Characteristics of the patient- Type of In main sensitivity
provider relationship N % missing analysis... analysis...
Labor and delivery characteristics
Labor support from a doula 0 0 n/a n/a n/a
Gestational age at birth
individual
comparison
of due date
and birth
date used
to assign
date recorded  gestational
does not exist age in
Baby's due date 2 0.08 (e.g.June3l) weeks dropped
Baby's birth date 1 0.04 " " dropped
implausible
(<26 weeks or
Gestational age in weeks 42 1.75 >43 weeks) coded as-is  dropped
Pain medication in labor
Epidural 0 0 n/a n/a n/a
Narcotics, other 0 0 n/a n/a n/a
No pain medication 0 0 n/a n/a n/a
Pitocin augmentation 0 0 n/a n/a n/a
Birth attitudes
Birth is a process not to interfere with
unless medically necessary 0 0 n/a n/a n/a
If a pregnancy is healthy, it is best for decline to
labor to begin on its own 23 0.96 answer coded as 0 dropped

Missingness and analytic sample — FBS

In the FBS, there were 66 women (2.2%) who were missing a response for at least
one item on the Delivery Decision-making Scale, which is the key predictor of interest. In
the main analysis, I used person mean substitution to keep cases where the woman had at
least 4 non-missing items (out of 6). Person mean substitution has similar accuracy to
multiple imputation when under 10% of values are missing, and has the added appeal of
being simple to implement and fairly intuitive to interpret (Shrive, Stuart, Quan, & Ghali,

2006). For women with 5 non-missing items (n=58), values for the non-missing items
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were added to the mean of the non-missing items. For women with 4 non-missing items
(n=7), the mean of the non-missing items was multiplied by 2 before adding it to the
values of the non-missing items. Only one woman had fewer than four non-missing
responses, and this case was excluded.

I followed a similar approach to handling missing covariates in FBS as in LTM 3.
For variables where it was possible to do so, I combined missing responses with another
category in order to be able to include more cases in the analysis. Table 3.13 shows the
number and percent missing for each analytic variable in the First Baby Study, the source

2 ¢

of missing data (whether it was “don’t know,” “refuse to answer,” etc.), and which
category the missing responses were combined with in the main analysis. A total of 67
women had missing responses for at least one analytic variable that could not be
combined with other categories and were dropped from the analysis. In sensitivity
analyses I excluded all observations where there were missing values on any analytic
variable (casewise deletion). Results were essentially identical to those from the main
analysis (see Appendix 4.11).

As with the LTM 3 data, in the FBS analyses, the sample was restricted to women
without a planned cesarean for the induction outcomes (n=2,792), and for the NTSV
cesarean analysis, to women with term births with a head-down baby (n=2,644). For
other cesarean analyses, the sample size was 2,939. The numbers reported in this

paragraph are after eliminating the women who had missing covariates that could not be

coded to another category.
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Table 3.13. Missing data for analytic variables in the First Baby Study.

Missing
N Y% Type of missing In main analysis...
Race and Socioeconomic
Status
coded as not
Are you of Hispanic, Latino, or this is DK; but this Hispanic/Latina according
Spanish origin? 1 0.0 person said Asian race  to race reported
all of these women
Race - don't know 21 0.7 were Hispanic/Latina coded as Hispanic/Latina
those who said they were
Hispanic were coded as
2 of the 3 were such, the third was coded
Race - decline to answer 3 0.1 Hispanic/Latina as "other"
"no" on
Decline to answer or not sure of Hispanic/Latina, and
race, AND missing or "no" on declined to answer on
Hispanic/Latino 1 0.0 race coded as "other"
What is the highest level of
education you have completed? 0 0
these are the people that
Primary payer from discharge don't have discharge
data 14 0.5 data dropped
this variable is not
Last year's household income 202 6.7 included in main analysis
Demographic characteristics
Age 0 0
Marital status 3 0.1 don't know coded as "other"
Foreign born 0 0
Urban/rural zip code (created
by FBS team) 3 0.1
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Table 3.13, continued. Missing data for analytic variables in the First Baby Study.

Missing In main
N % Type of missing analysis...
Maternal health characteristics
Pre-pregnancy diabetes 0 0
coded as
Pre-pregnancy hypertension 1 0.0 no
Pre-pregnancy weight 31 1.0
Height 3 0.1
missing on weight or
height. There was one
missing on weight in
baseline survey that
provided weight at end of
pregnancy and weight gain
during pregnancy in the 1
month survey. Used this
info to calculate her pre
Obese pre-pregnancy (constructed) 34 1.1 pregnancy bmi. dropped
Gestational diabetes 4 0.1 don't know dropped
Gestational hypertension 3 0.1 don't know dropped
Labor and delivery
characteristics
this was not asked of
women with planned
Labor support from a doula 8 0.3 cesarean (n=148)
Gestational age at birth 0 0
not asked of women w/
Pain medication in labor planned cesarean
Epidural 0 0
don't know; I coded these
Narcotics 52 1.7 to "no"
29 women said no to all
the other pain relieve
methods AND to this; 1
said "don't know"; these
were all coded to "no" for
No pain medication 30 1 this indicator
29 said don't know; not
asked of women with
planned cesarean; need to
Pitocin augmentation 29 1.0 look at coding
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Table 3.13, continued. Missing data for analytic variables in the First Baby

Study.
_Missing  Type of In main
% missing analysis...
Cesarean attitudes
1. Plan to try my best to have my baby
vaginally 0
2. Would feel very happy if able to
delivery baby vaginally 0
3. Prefer to have baby by cesarean 0
4. Given a choice, I would choose to
have my baby vaginally 0.1 don't know
5. Hope I will be able to have my baby
by cesarean 0
6. Having cesarean makes it easier to get
back to good sex life 0.1 don't know
7. Most people who are important to me
think I should have a cesarean 0.1
8. If I have to have my baby by cesarean
I would be disappointed 0
9. Most women I know would prefer to
have their babies vaginally 0.0
10. Given a choice, I would choose to
have my baby by cesarean 0.1 don’t know
Missing any cesarean attitude item 0.4 dropped

Empirical Approach — Aims 1 and 2

Aim 1

The purpose of Aim 1 was to identify whether there was an association between

patient-provider relationship characteristics and use of labor induction and cesarean
delivery. I began by using two-way tabulation with chi-square tests for categorical
variables and t-tests for continuous variables to assess significant bivariate associations

between each of the patient-provider relationship variables and each of the labor

induction and cesarean delivery outcomes.

Statistically significant differences in the bivariate outcomes may be accounted

for by variation in other characteristics. To adjust for this, I used logistic regression
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models (for dichotomous outcomes) and multinomial logit models (for categorical
outcomes) to estimate the relationship between patient-provider relationship
characteristics and the induction and cesarean outcomes while controlling for socio-

demographic, context of care, maternal health, and labor and delivery characteristics.

The basic model takes the form:

Ln(Y/(1-Y)) = a + p PTPROV + B SOC +  DEM + p MOM + B LAB + ¢

Where:

Ln(Y/(1-Y)) = the odds ratio of each outcome

o = the intercept

B = the slope

PTPROV = patient-provider relationship variables (communication in prenatal
care, perceived discrimination, involvement in decision-making)

SOC = race/ethnicity and SES measures (education and insurance type)

DEM = demographic characteristics

MOM = maternal health characteristics

LAB = labor and delivery characteristics

¢ = the error term
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I present logistic regression results as adjusted odds ratios and multinomial logit
results as adjusted relative risk ratios. All analyses using the LTM 3 data employ survey
weights. Analyses using FBS data are unweighted, but employ clustered standard errors
by delivery hospital to account for correlation between women’s experiences at the same

hospital.

Aim 2

The objective of Aim 2 was to better understand which factors are associated with
communication quality, perceived discrimination, and involvement in decision-making,
with a focus on race/ethnicity and SES, and to understand the role of these patient-
provider relationship characteristics in the relationship between race/ethnicity, SES, and

labor induction and cesarean delivery.

Aim 2a

The purpose of Aim 2a was to assess whether characteristics of the patient-
provider relationship (communication in prenatal care, perceived discrimination,
involvement in decision-making) mediate the association between race/ethnicity and
education and the outcomes. I first modeled the different relationships between the
variables separately to get a sense of how they were related; I then used Karlson-Holm-
Breen (KHB) models (described in more detail below) to formally test for mediation.

I began by examining the bivariate relationship between race, SES, and the
induction and cesarean outcomes. Next I examined the bivariate relationship between
race, SES, and the patient-provider relationship variables. Then I ran logistic and

multinomial logit models for each induction and cesarean outcomes including race, SES,
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and covariates, but not including the patient-provider relationship variables. These were
the reduced models, which I compared to the full models from Aim 1 to see if the
relationship between the independent variables (race and education) is attenuated (in
magnitude and/or significance) once the patient-provider relationship measures are
included.

This approach gave me an intuitive sense of the relationships between the
variables. However, with nonlinear models, alternate procedures must be used to actually
test the differences between models and to calculate mediation effects (Mackinnon &
Dwyer, 1993). I used the KHB-method (named for its creators, Karlson, Holm and
Breen), which was developed specifically to decompose direct and indirect effects in
nonlinear models (Karlson & Holm, 2011). This method has several advantages; it can
accommodate survey weights as well as a variety of model types including logistic and
multinomial logit models, both continuous and discrete variables, and multiple potential
mediators, and is available as a package in Stata (Kohler, Karlson, & Holm, 2011). The
KHB package produces estimates of the coefficients of interest in the reduced and full
models and the difference between them, with significance tests. Output from the
package also shows the ratio of the total effect to the direct effect, and what percentage of

the total effect is accounted for by the mediator.

Aim 2b
The purpose of Aim 2b was to explore whether patient-provider relationship
factors are differently related to use of labor induction and cesarean delivery depending

on race/ethnicity and SES (moderation). I assess this by including interaction terms with
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the patient-provider relationship variables and race/ethnicity and education. The
interpretation of interaction terms in non-linear models is not straightforward, because the
effect of the change in an independent variable is not constant over the entire range of
that variable (Karaca-Mandic, Norton, & Dowd, 2012). Where the model fit was
improved by the inclusion of an interaction term (indicated by a statistically significant
coefficient for the interaction term), I calculated sample average marginal effects of
communication quality and perceived discrimination on the outcomes by race/ethnicity
and education, in which the marginal effects for each subject in the data are calculated
based on their actual covariate values, and then the results are averaged across all
subjects. I assessed the effect of interactions in this model using the cross-partial
derivative, which evaluates the change in the marginal effect of an explanatory variable
when there is a change in a second explanatory variable. For example, I estimated the
change in the marginal effect of more patient-provider communication problems on the
log-odds of cesarean delivery at different values of race/ethnicity (Karaca-Mandic et al.,

2012).

Sensitivity analyses

I tested the robustness of my findings in several different ways. Results from
these analyses are described in Appendices for Chapter 4. In both data sets, I re-ran all
analyses using a different approach to handling missing data, where I dropped any case
with a missing value on any analytic variables (Appendices 4.10 and 4.11). As mentioned
above, I did not include income in the main analyses, but I did in sensitivity analyses

(Appendices 4.6 and 4.7). In the Listening to Mothers III data, I tried to isolate groups
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where I thought the patient-provider relationship characteristic might be more related to
the outcomes: first time mothers, and women whose prenatal care provider also delivered
their baby. I conducted analyses among these subsamples only (Appendices 4.8 and 4.9).
In both data sets, I also used an alternate induction outcome variable based simply on
whether the respondent said she had her labor induced (Appendix 4.12), and conducted
analyses on the sample stratified by the available measure of birth attitudes (Appendix

4.13).
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Chapter 4 : Results
Aim 1

The purpose of Aim 1 was to examine the association between the patient-
provider relationship (communication in prenatal care, perceived discrimination during
the birth hospitalization, and perceived involvement in decision-making) and use of labor
induction and cesarean section. The analysis focuses on use of these procedures without
definitive medical reason (which may represent overuse). Communication and perceived
discrimination are explored using the Listening to Mothers III survey, and perceived

involvement in decision-making is analyzed using the First Baby Study.

4.1 Sample characteristics, Listening to Mothers 111

Characteristics of the Listening to Mothers III (LTM 3) sample are shown in
Table 4.1. Socio-demographic characteristics reflect the fact that the sample was
weighted to be representative of the national childbearing population. About 55% of
women in the sample were White, while 15% were Black and 23% were
Hispanic/Latina.” Approximately 42% of women had a high school education or less.
About 37% of women reported that Medicaid or CHIP was the main payer for their
maternity care. Thirty-two percent were age 18-24, and 15% were 35 or older. Less than
half (41%) of the women were first time mothers. Most women (78%) saw an OB/GYN
for prenatal care, and 8% saw a midwife. Nearly 70% used epidural analgesia during

labor.

7 Hereafter referred to as “Latina.”
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Table 4.1. Characteristics of Listening to Mothers I1I sample (N = 2,400).

N Y%
Race/ethnicity
White 1445 54.5
Black 309 15.3
Latina 452 23.1
Other 194 7.0
Education
High school or less 466 42.3
Some college/Associate's degree 888 28.5
Bachelor's degree 653 17.8
Graduate education/degree 393 11.4
Primary source of payment for maternity care
Private 1317 45.5
Medicaid or CHIP 726 37.2
OOP, other government or missing 357 17.3
Income quartile with imputed values
Q1 (Less than 29,401) 500 28.3
Q2 (29,401-52,300) 565 24.7
Q3 (52,301-82,900) 698 25.8
Q4 (82,901 or more) 637 21.2
Age category
18-24 601 31.8
25-29 644 28.3
30-34 692 24.8
35 or older 463 15.1
Marital status at time of LTM3 baby's birth
Unmarried with no partner (or missing) 159 7.9
Unmarried with a partner 634 31.6
Married 1607 60.4
Foreign born 167 7.1
Census Region
Northeast 348 15.2
Midwest 627 22.7
South 881 39.7
West 544 224
First time mother 1144 40.7
Prenatal provider type
OB/GYN 1880 77.8
Other doctor (family medicine or unsure) 264 11.7
Midwife 193 7.7
Other (or missing) 63 2.8
Delivery attendant was. ..
The person or one of the people who took the
lead in providing my prenatal care 1588 64.1
Someone I met briefly during my prenatal care 289 12.0
Someone I did not meet until the time of labor
and birth 469 21.1
Some other person 54 2.8
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Table 4.1, continued. Characteristics of Listening to Mothers III sample

(N =2,400).
N Y%

Taking medication for BP in month before pregnancy 171 7.8
Gestational or pre-pregnancy diabetes 442 204
Obese pre-pregnancy 465 19.7
Gestational age at birth

Less than 37 weeks 182 9.0

37-38 weeks 464 189

39-40 weeks 1546 634

41 weeks 159 6.1

42 weeks or more 49 2.6
Had doula support

No 2288 94.1

Yes 112 59
Agrees that birth is natural process not to interfere with 1411 584
Agree that it is best for labor to begin on its own 1636 66.8

Table 4.2 reports the frequency of labor induction outcomes. These analyses are
limited to women without a planned cesarean (N=2,039; 85% of the total sample)
because women with planned cesareans would not have been eligible for induction.
Among these women, forty-five percent reported that their maternity care provider
attempted to cause their labor to start, and 39% reported an attempted induction with a
medical method. Women with induced labor were fairly equally divided between
reporting a definitive medical indication for the labor induction and not. Approximately 1

in 5 women overall had their labor induced without a definitive medical reason.

Table 4.2. Induction outcomes in Listening to Mothers III among women without a planned cesarean
(N=2,039).

N %
Maternity provider attempted labor induction (any method)
No 1153 55.0
Yes 886 45.0
Maternity provider attempted labor induction (medical or
unknown method)
No 1262 60.9
Yes, for a definitive medical reason 378 18.8
Yes, without definitive medical reason 399 20.2

Note: Ns are unweighted, percentages are weighted.
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Table 4.3 shows the distribution of cesarean delivery outcomes in the sample.
Over 30% of women delivered by cesarean. Overall, 18.7% of women had planned
cesarean deliveries, and 12.3% had unplanned cesarean deliveries. Planned cesareans
accounted for a little over half of cesarean deliveries in the sample. The percentage of
women experiencing cesarean delivery without medical indication varied substantially
based on the precise definition used. Having had a prior cesarean delivery was the most
common reason given for giving birth by cesarean in the index birth, so classification of
this reason as definitive or non-definitive changed the proportion of women in these
categories. Among first-time mothers with term births (n=1,002), about 23% had a
cesarean delivery. I used multiple measures of cesarean outcomes because there is no
agreed-upon way to measure overuse; additionally, I wanted to confirm that differences
between cesarean delivery and vaginal birth were not being masked by combining
spontaneous and instrumental vaginal birth. However, for brevity throughout this chapter,
I omit results for some of the outcomes. In analyses of three-category delivery mode,
there were differences between assisted vaginal birth and spontaneous vaginal birth, but
not between cesarean birth and spontaneous vaginal birth. Since assisted vaginal birth
was not the focus of this analysis, I do not present these results in the main document.
Cesarean for “subjective” indication was fairly rare in this sample, and for both this and
NTSV, results were not substantively different than for the other outcomes. The Aim 1

multivariate models for these outcomes are presented in Appendix 4.14.
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Table 4.3. Cesarean outcomes in Listening to Mothers III (N = 2,400).

N %

Delivery mode

Spontaneous vaginal 1473 58.5

Assisted vaginal (vacuum or forceps) 261 10.5

Any cesarean 666 31.0
Cesarean type

Vaginal birth 1734 69.0

Planned cesarean 361 18.7

Unplanned cesarean 305 123
Reason for cesarean

No (vaginal birth) 1734 69.0

Cesarean with definitive medical reason 306 13.7

Cesarean without definitive medical reason 360 173
Cesarean for "subjective" indication

No (vaginal birth) 1734 69.0

Cesarean for other reason 559 273

Cesarean for subjective indication 107 3.7
Nulliparous tern singleton vertex (NTSV) cesarean (N=1,002)

No (nulliparous term vaginal birth) 785 774

Yes 217  22.6

Note: Ns are unweighted, percentages are weighted.

4.2 - Aim 1, Listening to Mothers III

4.2.1 Induction of labor and the Patient-Provider Relationship, Listening to Mothers
111

About 40% of women expressed some reluctance to ask questions during prenatal
care, and two-thirds reported barriers to open discussion (Table 4.4). While fewer women
reported perceived discrimination during their birth hospitalization compared to
communication problems in prenatal care, 24% of women reported at least one type of
perceived discrimination. In bivariate analyses, women who had their labor induced for a
definitive medical reason expressed more reluctance to ask questions than did women
who had their labor induced without a definitive medical reason (mean scale score of
1.26, compared to 0.98 for women whose labor was not induced; p<.05). Reported

barriers to open discussion did not vary by labor induction status. Women with labor

107



inductions for definitive medical reasons also reported more perceived discrimination
(mean 1.23) than women in both other groups (mean 0.68 for women whose labor was
not induced, and mean 0.74 for women with a labor induction without definitive medical
reason). When the scales for communication in prenatal care were categorized, they were
not significantly associated with induction type. Several of the dichotomized perceived
discrimination measures, including any perceived discrimination, perceived
discrimination due to race, language or culture, and perceived discrimination due to
difference of opinion with provider, varied by induction type. Women who had a labor
induction for a definitive medical reason were more likely to report each type of
perceived discrimination. Reports of discrimination were similar among women with
spontaneous labor and among women who had a labor induction without a definitive

medical reason.
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Table 4.4. Unadjusted relationship between labor induction, communication and perceived
discrimination among women without a planned cesarean delivery, Listening to Mothers 111
(N=2,039).

Induction type
With Without
definitive definitive
Overall None reason reason p
Communication in prenatal care
Communication scales (continuous)
Reluctance to ask questions scale
(mean; range 0-6) 1.01 0.98 1.26* 0.89
Barriers to open discussion scale
(mean; range 0-9) 2.22 2.23 2.26 2.14
Communication scales (categorized)
Reluctance to ask questions (%) 0.094
Low (0) 58.3 58.7 55.2 60.1
Medium (1-2) 24.7 24.9 21.7 26.9
High (3-6) 17.0 16.4 23.1 13.0
Barriers to open discussion (%) 0.742
Low (0) 335 335 30.9 36.0
Medium (1-4) 48.8 494 48.5 47.0
High (5-9) 17.7 17.1 20.6 17.0
Perceived discrimination
Perceived discrimination scale (mean;
range 0-9) 0.80 0.68 1.23% 0.74
Any perceived discrimination (%) 24.0 21.4 335 23.2 0.004
Poor treatment due to race, language,
culture (%) 13.8 12.2 21.5 11.4 0.004
Poor treatment due to insurance status (%) 15.8 13.9 21.0 16.5 0.076
Poor treatment due to difference of
opinion (%) 18.9 17.0 30.2 20.1 0.000

Note: Women who said they were induced but listed only non-medical methods of induction are
excluded coded as not induced.

Differences between means were calculated using adjusted Wald tests. Differences among categorical

variables were calculated using chi-square tests.
Significantly different (p<.05) from "Without definitive reason."
bSignificantly different (p<.05) from "None" and "Without definitive reason"

Full multivariate results for multinomial logistic regression models using the

linear versions of the scales are shown in Table 4.5. None of the scales were significantly

associated with any induction, or induction without definitive medical indication. In

models where each scale was included individually, results were substantively unchanged

(results not shown).
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Table 4.5. Adjusted odds of labor induction by communication in prenatal care and perceived
discrimination during the birth hospitalization, Listening to Mothers III (N=2,039).

Induction
Induction with without
definitive definitive
medical medical
Any induction® indication® indication®
(Ref=No (Ref=No
induction) induction)
AOR p RRR p RRR p
Reluctance to ask questions scale 0.99 0.912 1.04 0.523 0.94 0.349
Barriers to open discussion scale 0.96 0.184 0.93 0.126 0.97 0.535
Perceived discrimination scale 1.06 0.220 1.06 0.281 1.06 0.310
Race/ethnicity
White 1.00 1.00 1.00
Black 0.50 0.001 0.64 0.113 0.41 0.002
Latina 0.61 0.010 0.62 0.059 0.59 0.028
Other 0.70 0.173 0.95 0.857 0.48 0.035
Education
High school or less 1.00 1.00 1.00
Some college/Associate's
degree 0.81 0.195 0.84 0.442 0.76 0.180
Bachelor's degree 1.14 0.530 1.26 0.392 1.05 0.855
Graduate education/degree 1.14 0.560 1.34 0.320 0.91 0.726
Primary source of payment for
maternity care
Private 1.00 1.00 1.00
Medicaid/CHIP 1.72 0.002 2.04 0.002 1.45 0.080
Out-of-pocket, other or missing 1.15 0.505 1.40 0.234 1.01 0.975
Age category
18-24 1.00 1.00 1.00
25-29 0.78 0.199 0.66 0.101 0.81 0.368
30-34 0.85 0.427 0.89 0.628 0.79 0.334
35 or older 0.81 0.375 1.02 0.948 0.65 0.144
Married 0.97 0.845 1.15 0.499 0.83 0.365
Foreign born 1.24 0.463 1.03 0.945 1.37 0.389
Census Region
Northeast 1.00 1.00 1.00
Midwest 1.40 0.125 1.33 0.283 1.40 0.269
South 1.13 0.570 0.84 0.473 1.32 0.328
West 1.34 0.205 1.74 0.042 0.93 0.831
First time mother 1.02 0.901 1.45 0.045 0.73 0.081
Hypertension 1.24 0.379 1.68 0.071 0.86 0.671
Gestational or pre-pregnancy
diabetes 2.40 <0.001 2.66 <0.001 2.11 0.002
Obese pre-pregnancy 1.79 <0.001 1.60 0.023 2.03 0.001

Boldface type indicates p<0.05
*Results are from a logistic regression model

PResults are from a multinomial logit model
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Table 4.5, continued. Adjusted odds of labor induction by communication in prenatal care and
perceived discrimination during the birth hospitalization, Listening to Mothers I1I (N=2,039).

Induction
Induction with without
definitive definitive
Any medical medical
induction? indication® indication®
(Ref=No (Ref=No
induction) induction)
AOR p RRR p RRR p
Prenatal provider type
OB/GYN 1.00 1.00 1.00
Other doctor 040 <0.001 0.56 0.022 0.28 <0.001
Midwife 092 0.754 1.35 0.354 0.66 0.178
Other (or missing) 1.16  0.740 1.98 0.201 0.61 0.379
Doula support 145  0.212 1.93 0.040 0.96 0.925
Gestational age at birth
Less than 37 weeks 0.57  0.042 1.46 0.227 0.13 <0.001
37-38 weeks 1.16  0.403 2.03 0.001 0.75 0.214
39-40 weeks 1.00 1.00 1.00
41 weeks 1.70  0.036 4.83 <0.001 0.26 0.006
42 weeks or more 1.88  0.149 4.86 0.001 0.53 0.361
Agree that it is best for labor to begin on
its own 0.55 <0.001 0.99 0.953 0.36 <0.001
Agrees that birth is process not to
interfere with unless medically necessary ~ 1.07  0.663 1.18 0.366 0.98 0.930

Boldface type indicates p<0.05
*Results are from a logistic regression model

"Results are from a multinomial logit model

In models using categorized versions of “reluctance to ask questions” and

“barriers to open discussion,” these measures were not associated with the induction

outcomes (Table 4.6). When types of discrimination were examined individually, poor

treatment in the hospital due to difference of opinion with provider was associated with

higher odds of induction for any reason (AOR=1.48, p=.025). When induction for

definitive and non-definitive medical indication were modeled as separate outcomes in

the multinomial logit model, this form of perceived discrimination was associated with

higher chances of induction for definitive medical indication only (RRR=1.60, p=.036).
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Table 4.6. Adjusted odds of labor induction by communication in prenatal care and perceived
discrimination during the birth hospitalization, Listening to Mothers I1I.

Induction with

Induction without

Any definitive medical  definitive medical
induction® indication® indication®
(Ref=No (Ref=No
induction) induction)
AOR p RRR p RRR p
Reluctance to ask questions
(Ref=low)
Medium (1-2) 0.86 0.346 0.74 0.155 1.01 0.958
High (3-6) 090 0.574 1.01 0.950 0.72 0.217
Barriers to open discussion
(Ref=low)
Medium (1-4) 094 0.644 1.06 0.738 0.91 0.612
High (5-9) 1.06 0.779 0.98 0.956 0.85 0.548
Treated poorly due to race, ethnicity,
language or culture 1.14  0.545 1.32 0.280 0.92 0.786
Treated poorly due to insurance
situation 1.15 0.481 1.05 0.846 1.27 0.345
Treated poorly due to difference of
opinion with provider 148  0.025 1.60 0.036 1.39 0.124

Results for each communication and discrimination measure are from separate models including only

that measure.

Models adjust for race/ethnicity, education level, primary payer for maternity care, age, marital status,
nativity, census region, parity, pre-pregnancy hypertension, diabetes, obesity, prenatal care provider

type, doula support, gestataional age, and birth attitudes.

Boldface type indicates p<0.05
“Results are from a logistic regression model

PResults are from a multinomial logit model

In sensitivity analyses, I added sets of covariates to the model sequentially, which

showed that the association between reluctance to ask questions and labor induction was

attenuated when health conditions (hypertension, diabetes, obesity) were included in the

models.
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4.2.2 Cesarean delivery and the Patient-Provider Relationship, Listening to Mothers
111

Next, I examined the unadjusted associations between communication,
discrimination, and cesarean outcomes. Communication quality in prenatal care was not
associated with any of the cesarean outcomes (Tables 4.7 and 4.8). There were a few
significant associations between the perceived discrimination measures and cesarean
outcomes. Specifically, women who had a cesarean delivery with a definitive medical
reason had lower mean scores on the perceived discrimination scale than did women with
vaginal births (mean 0.55 vs. 0.87; Table 4.8). Women with planned cesareans reported
more perceived discrimination compared to both women with unplanned cesareans and
women with vaginal births (Table 4.7). Fewer women who delivered by cesarean
reported perceived discrimination due to race compared to women with vaginal deliveries
(9.9% vs. 15.4%; Table 4.7). Perceived discrimination due to race also varied by whether
the cesarean was for a definitive medical reason or not (with the smallest proportion
among women who had a definitive medical reason) and whether the cesarean was
planned or unplanned (with the smallest proportion among women with unplanned
cesarean). There were no differences in communication or discrimination by nulliparous,

term, vertex (NTSV) cesarean status (results not shown).
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Table 4.7. Unadjusted relationship between cesarean delivery and communication in prenatal care
and perceived discrimination, Listening to Mothers III.

Any
__cesarean
Total No Yes p

Communication in prenatal care

Communication scales (continuous)

Reluctance to ask questions scale (mean) 1.01 1.02 0.99 0.805

Barriers to open discussion scale (mean) 2.17 220 2.11 0.526

Communication scales (categorized)

Reluctance to ask questions (%) 0.218
Low (0) 59.1 57.7 622
Medium (1-2) 23.4 249 20.2
High (3-6) 17.5 174 17.6

Barriers to open discussion (%) 0.888
Low (0) 34.5 342 352
Medium (1-4) 48.2 48.2 483
High (5-9) 17.3 17.6  16.5

Perceived discrimination

Perceived discrimination scale (mean) 0.82 0.87 0.72 0.216

Any perceived discrimination (%) 243 24.8 233 0.606

Poor treatment due to race, language, culture (%) 13.7 154 99 0.022

Poor treatment due to insurance status (%) 16.2 169 14.6 0.382

Poor treatment due to difference of opinion (%) 19.8 19.6 203 0.789

bSignificantly different (p<0.05) from vaginal birth

°Significantly different (p<0.05) from vaginal birth and from unplanned cesarean
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Table 4.8. Unadjusted relationship between cesarean outcomes and communication in prenatal care and perceived discrimination, Listening to Mothers
I11.

Cesarean reason type Cesarean type
With Without
Vaginal definitive definitive Vaginal
birth reason reason P birth Planned Unplanned p

Communication in prenatal care
Communication scales (continuous)
Reluctance to ask questions scale (mean) 1.02 1.05 0.95 1.02 1.00 0.99
Barriers to open discussion scale (mean) 2.20 2.23 2.01 2.20 1.97 2.31
Communication scales (categorized)
Reluctance to ask questions (%) 0.465 0.276

Low (0) 57.7 62.1 62.2 57.7 62.5 61.8

Medium (1-2) 24.9 18.7 21.4 24.9 18.1 23.4

High (3-6) 17.4 19.2 16.4 17.4 19.5 14.8
Barriers to open discussion (%) 0.593 0.510

Low (0) 34.2 34.5 35.8 34.2 38.8 29.7

Medium (1-4) 48.2 45.4 50.5 48.2 45.8 52.1

High (5-9) 17.6 20.2 13.7 17.6 15.4 18.2
Perceived discrimination
Perceived discrimination scale (mean) 0.87 0.55° 0.86 0.87 0.94 0.39¢
Any perceived discrimination (%) 24.8 22.9 23.7 0.866 24.8 25.7 19.7 0.388
Poor treatment due to race, language, culture
(%) 15.4 6.8 12.4 0.027 15.4 13.1 5.1 0.006
Poor treatment due to insurance status (%) 16.9 12.6 16.2 0.491 16.9 17.9 9.6 0.101
Poor treatment due to difference of opinion
(%) 19.6 18.6 21.6 0.760 19.6 23.8 14.9 0.124

bSignificantly different (p<0.05) from vaginal birth
¢Significantly different (p<<0.05) from vaginal birth and from planned cesarean
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As in the bivariate models, there were no statistically significant associations
between communication in prenatal care and cesarean outcomes in the multivariate
models (Table 4.9). The perceived discrimination scale was associated with lower odds of
unplanned cesarean compared to vaginal birth (RRR=.81, p=.005). When each type of
perceived discrimination was analyzed separately, perceived discrimination due to
race/ethnicity, language or culture was associated with lower relative risk of unplanned
cesarean (vs. vaginal birth) and cesarean with definitive medical reason (vs. vaginal
birth). Perceived discrimination due to a difference of opinion with the provider was
associated with higher relative risk of planned cesarean delivery, compared to vaginal
birth. Perceived discrimination was strongly associated with assisted (vs. spontaneous)
vaginal delivery. However, when cesarean delivery was compared with spontaneous
vaginal delivery in these models, there were no associations with communication or
discrimination. Results for birth mode distinguishing assisted from spontaneous vaginal
deliveries are shown in Appendix 4.14.

In a sensitivity analysis, I re-ran the model for unplanned cesarean including
additional covariates related to the delivery context (whether labor was induced, pain
medication use, Pitocin augmentation, and gender of delivery provider). In these models
(shown in Appendix 4.1), the perceived discrimination scale was only associated with
lower odds of unplanned cesarean when all of the communication scales were also
included in the model (OR=0.85, p=.047). As in the models with fewer covariates,
perceived race-based discrimination was associated with lower odds of unplanned

cesarean (OR=0.38, p=.038).

116



Table 4.9. Adjusted associations between communication and discrimination scales and cesarean outcomes, Listening to Mothers 111 (N=2,400).

Cesarean
Cesarean with without
Any Planned Unplanned | definitive medical definitive
cesarean® cesarean® cesarean® reason” medical reason®
OR p RRR p RRR p RRR p RRR p
Communication scales
ORs and RRRs from separate models
Reluctance to ask questions scale 1.02 0.603 | 1.02 0.734 1.03 0.671 | 1.04 0.599 1.01 0.814
Barriers to open discussion scale 0.99 0.712 | 097 0.384 1.03 0.459 | 1.01 0.885 0.98 0.533
Perceived discrimination scale 098 0.589 | 1.06 0.266 0.81 0.005 | 0.89 0.075 1.04 0.456
ORs and RRRs from model including all
scales
Reluctance to ask questions scale 1.05 0.343 | 1.01 0.822 1.07 0.379 | 1.09 0.242 1.01 0.848
Barriers to open discussion scale 0.98 0.527 | 096 0.300 1.03 0.494 | 1.00 0.938 0.97 0.449
Perceived discrimination scale 0.97 0457 | 1.06 0.259 0.79 0.002 | 0.87 0.027 1.04 0.471
Poor treatment due to..."
Any reason 1.05 0.773 | 1.28 0.276 0.82 0.453 | 098 0.929 1.15 0.518
Race, ethnicity, language, culture 0.68 0.130 | 1.05 0.876 0.31 0.005 | 0.39 0.026 1.00 0.999
Insurance situation 098 0923 | 1.34 0306 0.60 0.178 | 0.77 0.423 1.22 0.498
Difference of opinion with provider 1.18 0.371 | 1.62 0.036 0.73 0.278 | 0.97 0.918 1.43 0.117

All models control for race/ethnicity, education, primary payer for maternity care, age, marital status, nativity, region, pre-pregnancy
hypertension, diabetes, obesity, parity, gestational age, doula care, prenatal care provider type, birth attitudes (2 statements) and
relationship with delivery provider.

Odds ratios are from logistic regression models, relative risk ratios are from multinomial logit models.

*Reference category is vaginal birth.

®0ORs and RRRs are from separate models for each measure of perceived discrimination because measures were too highly correlated to be
included in a single model.
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4.3 Frequencies of all variables, First Baby Study

In this section, I report parallel analyses using involvement in decision-making as
the measure of the patient-provider relationship in the First Baby Study data.
Characteristics of participants in the First Baby Study are presented in Table 4.10. Most
women in the sample were White (84%), and fairly highly educated, with 57% having a
Bachelor’s degree or graduate education. About half of the women were between the ages
of 25 and 30, and a 75% of the sample had private health insurance for the childbirth
hospitalization. A fifth of women were obese prior to pregnancy. Over 80% used epidural

analgesia for labor pain relief.
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Table 4.10. Characteristics of analytic sample, First Baby Study (N=2,939).

N %

Race/ethnicity

White 2462 83.8

Black 208 7.1

Latina 156 53

Other, multiple race 113 3.8
Education level

High school degree or less 477 16.2

Some college 780  26.5

Bachelor's degree 1011 344

Graduate education/degree 671 22.8
Age at baseline, 3 categories

18-24 777 264

25-30 1442 49.1

31-36 720 245
Partnership status at baseline

Married and living together 2092 71.2

Not married but living with partner 510 174

Other 337 115
Born outside United States 174 59
Rural zipcode of residence 246 84
Primary payer in discharge data

Private/commercial 2244 76.4

Public, other or uninsured 695 23.6
Pre-pregnancy hypertension 88 3.0
Pre-pregnancy diabetes 37 1.3
Pre-pregnancy obesity 601 20.4
Hypertension during pregnancy 138 4.7
Diabetes that started during pregnancy 161 5.5
Labor support from a doula 186 6.3
Gestational age category

Less than 37 weeks 118 4.0

37 or 38 weeks 563  19.2

39-40 weeks 1811 61.6

41 weeks 421 143

42 weeks or more 26 0.9
Epidural analgesia for labor pain relief 2410 82.0
No pain medication 218 74
Used narcotics for labor pain relief 141 438
Pitocin augmentation 1552 52.8

119



The distribution of induction outcomes in FBS is shown in Table 4.11. Over half
of the participants reported having their labor induced, but after using confirmatory
checks in the data (described in the Methods chapter) we determined that about 34% had
actually been induced (among those who did not deliver by planned cesarean). Seven

percent of women had a labor induction for a non-definitive medical indication.

Table 4.11. Induction outcomes in the First Baby Study among women without a planned cesarean
(n=2,792).

N %
Maternity provider attempted labor induction ("naive" measure)
No 1335 47.8
Yes 1457 522
Labor induction among woman arrived at hospital not in labor; labor was
induced using medical method
No 1845 66.1
Yes, for a definitive medical reason 766 27.4
Yes, without definitive medical reason 181 6.5

The distribution of cesarean outcomes in FBS is shown in Table 4.12. Almost
29% of women gave birth by cesarean. Of women who gave birth vaginally, about 12%
had a vacuum- or forceps-assisted delivery. The vast majority of cesarean deliveries were
unplanned. About 5% of study participants gave birth by planned cesarean.
Approximately 17% of deliveries were cesarean deliveries with a definitive medical
reason, and 11% were cesarean deliveries without definitive medical reason. Nearly 17%
of deliveries were cesareans for indications defined as potentially subjective by the 2014
ACOG statement (fetal heart tone issues or labor dystocia) (American College of
Obstetricians and Gynecologists., 2014). Among women with term pregnancies with a
baby in a head-down position, about 24% gave birth by cesarean. Again, I omit some of
the outcomes for brevity. I do not present results for three-category birth mode because
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cesarean delivery results were no different when compared to spontaneous vaginal birth
only or all vaginal births. I also omit results for NTSV cesarean, because these results
were similar to what I found for other cesarean outcomes. Results for these two outcomes
are available in Appendix 4.15. In contrast to the Listening to Mothers data, I do present
results for cesarean delivery for “subjective” indications, because this constituted a large

portion of cesarean deliveries in this sample of first time mothers.

Table 4.12. Cesarean outcomes in the First Baby Study (N=2,939).

N %

Birth mode

Spontaneous vaginal 1843 62.7

Assisted vaginal 257 8.7

Cesarean 840 28.6
Cesarean type (planned or unplanned)

Vaginal birth 2099 71.4

Planned cesarean 147 5.0

Unplanned cesarean 693 23.6
Reason for cesarean

Vaginal birth 2099 724

Cesarean with definitive medical reason 507 173

Cesarean without definitive medical reason 333 113
Cesarean for subjective indications

Vaginal birth 2099 71.4

Cesarean for other reason 347  11.8

Cesarean for subjective reason (fetal heart tones or dystocia) 493 16.8
Nulliparous, term, vertex, singleton (NTSV) cesarean (N=2,644)

NTSV vaginal birth 2021 76.4

NTSV cesarean 623  23.6

4.4 — Aim 1, First Baby Study

4.4.1 — Labor induction and involvement in decision-making, First Baby Study
The purpose of the next set of analyses was to estimate the relationship between

involvement in decision-making and use of labor induction. The overall mean of the

Delivery Decision-making Scale (DDMS) was 5.36, and 84% of women had a score of 5
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or 6, indicated that most women in the sample felt very involved in decision making for
their delivery. In bivariate analyses, women who had labor induced had lower mean
scores on the DDMS compared to women with spontaneous labor (Table 4.13), whether
the reason for the induction was a definitive medical reason or not. Results were similar
when high DDMS scores (scores of 5-6) were compared to lower scores; a smaller
proportion of women with induced labor overall or for a non-definitive medical

indication reported a high level of involvement in decision-making (Table 4.13).

Table 4.13. Delivery Decision-making Scale (DDMS) scores by labor induction among women
without a planned cesarean, FBS (n=2,792).

DDMS
DDMS score of
score Sor6
(mean) p (%) p
Total 5.36 -- 84.4 --
Any induction <0.001 <0.001
No 5.45 87.2
Yes 5.18 78.9
Reason for induction <0.001
No induction 5.45 Ref 87.2
Yes, for a definitive medical reason 5.16 <0.001 78.6
Yes, without definitive medical
reason 5.27 0.044 80.1

In multivariate models, DDMS scores remained inversely associated with odds of
induction, both overall and without definitive medical reason (Table 4.14). A one-point
increase in the DDMS score was associated with a 19% reduction in odds of any
induction (p<0.001). This association was similar regardless of the reason for induction: a
one-point increase in involvement in decision-making was associated with a 20% lower
relative risk of induction with a definitive medical reason, and a 16% lower relative risk

of induction without definitive medical indication (p<0.01). Results were similar using
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the dichotomized version of the DDMS scale (shown in Appendix 4.3): women with high
DDMS scores had a more than 40% reduction in odds of any induction (AOR=0.57,
p<0.001). In the multinomial logit model, high DDMS scores were associated with a 44%
reduction in relative risk of induction for a medical reason, and a 43% reduction in

relative risk of induction for a non-definitive medical reason.
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Table 4.14. Adjusted odds of induction outcomes by involvement in decision-making and other
characteristics among women who did not deliver by planned cesarean, First Baby Study (N=2,792).

Induction with

Induction without

Any definitive medical  definitive medical
induction® indication” indication”
OR p RRR p RRR p

Delivery decision-making scale 0.81 <0.001 | 0.80 <0.001 0.84 0.006
Race/ethnicity

White

Black 0.76  0.049 0.90 0.510 0.43 0.002

Latina 1.14  0.444 1.10 0.577 1.31 0.397

Other 0.76  0.123 0.71 0.013 0.96 0.942
Education

High school or less

Some college/Associate's degree 0.77  0.100 0.76 0.066 0.80 0.417

Bachelor's degree 0.76  0.115 0.74 0.174 0.81 0.461

Graduate education/degree 0.71  0.069 0.67 0.039 0.87 0.627
Primary source of payment for
maternity care

Private 1.00

Public, other, no coverage 0.93  0.660 0.90 0.605 1.00 0.985
Age category

18-24

25-30 0.350 0.516 1.40 0.203

31-36 0.475 0.500 1.10 0.713
Partnership status

Married and living together

Not married but living with partner 0.99 0.942 0.95 0.807 1.14 0.582

Other 1.00  0.991 0.76 0.171 2.19 0.001
Foreign born 0.72  0.177 0.74 0.237 0.59 0.221
Rural zipcode of residence 1.35 0.104 1.12 0.516 2.13 0.008
Pre-pregnancy or gestational diabetes 235  <0.001 247 <0.001 2.06 0.024
Pre-pregnancy or gestational
hypertension 275 <0.001 | 3.16 <0.001 1.39 0.114
Obese pre-pregnancy 1.82 <0.001 1.85 <0.001 1.81 <0.001
Doula support 0.70  0.007 0.70 0.020 0.75 0.224
Gestational age at birth

Less than 37 weeks 1.23  0.367 1.92 0.004 0.00 <0.001

37-38 weeks 1.33  0.013 1.95 <0.001 0.28 <0.001

39-40 weeks 1.00 1.00 1.00

41 weeks 442 <0.001 | 7.11 <0.001 0.05 0.004

42 weeks or more 8.00 <0.001 | 13.25 <0.001 0.00 <0.001
Cesarean attitude score (higher
indicates more positive toward
cesarean) 1.00 0.871 1.00 0.908 0.99 0.571

Models use clustered standard errors to account for correlation between women who delivered at the

same hospital.
Boldface type indicates p<0.05

*Results are from a logistic regression model; reference category is no induction
PResults are from a multinomial logit model; reference category is no induction
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4.4.2 — Cesarean outcomes and involvement in decision-making, First Baby Study
In bivariate analyses, women with cesarean deliveries had lower scores on the
Delivery Decision-making Scale than did women with vaginal deliveries (Table 4.15).
Women with unplanned cesarean deliveries and women who had cesareans for definitive
medical reasons had the lowest scores. These associations were the same when using a

dichotomous version of the DDMS scale.

Table 4.15. Delivery Decision-making Scale (DDMS) scores by cesarean delivery, FBS (n=2,939).

DDMS DDMS
score score of 5
(mean) p or 6 (%) p
Any cesarean <0.001 <0.001
No 5.51 89.4
Yes 4.99 71.7
Cesarean type (planned or unplanned) <0.001
Vaginal birth 5.51 Ref 89.4
Planned cesarean 5.37 0.123 83.7
Unplanned cesarean 491 <0.001 69.1
Reason for cesarean <0.001
Vaginal birth 5.51 Ref 89.4
Cesarean with definitive medical reason 4.89 <0.001 69.0
Cesarean without definitive medical reason 5.14 <0.001 75.7
Cesarean for subjective indications <0.001
Vaginal birth 5.51 Ref 89.4
Cesarean for other reason 4.99 <0.001 72.1
Cesarean for subjective reason (fetal heart
tones or dystocia) 4.99 <0.001 71.4

After adjusting for covariates, more involvement in decision-making remained
significantly associated with lower chances of cesarean delivery (Table 4.16). Each
additional point in the DDMS scale was associated with a 35% reduction in odds of
cesarean overall. Higher involvement in decision-making was associated with lower odds
of unplanned cesarean but not planned cesarean (AOR=.63, p<0.001 for unplanned
cesarean). As shown in Table 4.17, involvement in decision-making was associated with
lower risk of cesarean for a definitive medical indication (AOR=.62, p<0.001) and for a
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non-definitive medical indication (AOR=.71, p<0.001), compared to a vaginal birth.
Higher DDMS scores were associated with a 35% lower risk of cesarean delivery for
both “subjective” indications and other indications (AOR=.65, p<0.001 for both
outcomes). Results were similar when using a dichotomized version of the DDMS (see
Appendix 4.3); scale scores of 5-6 were associated with a reduction in odds of each
cesarean delivery outcome except for planned cesarean. In two final models for
unplanned cesarean and cesarean for subjective indication only, additional labor-related
characteristics such as use of epidural analgesia and labor augmentation were included
(Appendix 4.2). Results were nearly identical to the model not including these
characteristics: higher involvement in decision making was associated with lower odds of
unplanned cesarean, compared to vaginal birth (AOR=.65, p<0.001), and lower odds of

cesarean for subjective indication, compared to vaginal birth (AOR=.68, p<0.001).
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Table 4.16. Adjusted odds of cesarean delivery by involvement in decision-making and other
characteristics, First Baby Study (N=2,939).

Any Planned Unplanned
cesarean® cesarean® cesarean”
OR p RRR p RRR p

Delivery decision-making scale 0.65 <0.001 | 0.83 0.097 0.63 <0.001
Race/ethnicity

White 1.00 1.00 1.00

Black 1.1 0.002 | 1.70 0203 1.61 0.004

Latina 1.48 0.027 | 1.53 0.540 1.47 0.009

Other 1.39 0.186 | 0.30 0.289 1.61 0.069
Education

High school or less 1.00 1.00 1.00

Some college/Associate's degree 090 0276 | 0.78 0275 091 0.335

Bachelor's degree 099 0929 | 0.85 0528 1.01 0.962

Graduate education/degree 0.79 0.065 | 0.69 0.109 0.80 0.147
Primary source of payment for maternity care

Private 1.00 1.00 1.00

Public, other, no coverage 0.78 0.058 | 095 0.861 0.74 0.057
Age category

18-24 1.00 1.00 1.00

25-30 1.74 <0.001 | 2.15 0.003 1.69 0.001

31-36 2.34 <0.001 | 3.07 <0.001 222 <0.001
Partnership status

Married and living together 1.00 1.00 1.00

Not married but living with partner 1.04 0824 | 0.51 0.081 1.18  0.303

Other 1.09 0495 | 0.53 0.104 125 0.121
Foreign born 078 0.162 | 047 0234 0.86 0.392
Rural zipcode of residence 1.03 0877 | 097 0917 1.06 0.769
Pre-pregnancy or gestational diabetes 1.32  0.090 | 1.37 0206 129 0.092
Pre-pregnancy or gestational hypertension 1.23  0.115 | 0.85 0.662 134 0.008
Obese pre-pregnancy 2.05 <0.001 | 2.29 <0.001 1.97 <0.001
Doula support 0.61 0.001 | 0.11 0.024 0.69 0.017
Gestational age at birth

Less than 37 weeks 1.06 0.830 | 0.79 0.666 1.14  0.648

37-38 weeks 092 0353 | 0.83 0.166 093 0479

39-40 weeks 1.00 1.00 1.00

41 weeks 1.45 <0.001 | 0.33 0.034 1.72 <0.001

42 weeks or more 1.38 0350 | 0.00 <0.001 1.68 0.115
Cesarean attitudes (higher=more positive) 1.05 <0.001 | 1.15 <0.001 1.02 0.023

Vaginal delivery is the reference category for each mode. Models use clustered standard errors.
“Results are from a logistic regression model

PResults are from a multinomial logit model
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Table 4.17. Adjusted odds of cesarean outcomes by involvement in decision-making and other

characteristics, First Baby Study (N=2,939).

Cesarean
Cesarean with without
definitive definitive Cesarean for
medical medical Cesarean for subjective
indication® indication” other reason® indication”
RRR p RRR p RRR p RRR p

Delivery decision-making
scale 0.62 <0.001 0.71 <0.001 | 0.65 <0.001 0.65 <0.001
Race/ethnicity

White 1.00 1.00 1.00 1.00

Black 1.74 0.008 1.44 0.071 132 0.148 1.81 0.005

Latina 1.32 0.371 1.73 0.003 1.02  0.963 1.79  <0.001

Other 1.22 0.529 1.67 0.190 0.84  0.657 1.81 0.066
Education

High school or less 1.00 1.00 1.00 1.00

Some college/Associate's
degree 0.83 0.111 1.04 0.844 094  0.698  0.88 0.425

Bachelor's degree 0.82 0.266 1.30 0.273 1.03 0.849  0.96 0.858

Graduate education/degree 0.71 0.014 0.91 0.739 0.78 0.069 0.80 0.279
Primary source of payment for
maternity care

Private 1.00 1.00 1.00 1.00

Public, other, no coverage 0.84 0.332 0.69 0.014 0.95 0.744 0.68 0.039
Age category

18-24 1.00 1.00 1.00 1.00

25-30 1.79 0.001 1.69 0.002 1.75  0.008 1.74  <0.001

31-36 2.75  <0.001 1.83 0.013 252  <0.001 223 <0.001
Partnership status

Married and living together 1.00 1.00 1.00 1.00

Not married but living with
partner 0.99 0.972 1.11 0.517 0.85  0.440 1.19 0.333

Other 0.95 0.786 1.36 0.139 0.86  0.491 1.29 0.133
Foreign born 0.77 0.199 0.79 0.431 0.66  0.110 0.85 0.463
Rural zipcode of residence 1.08 0.714 0.96 0.880 1.42 0.078 0.75 0.243
Pre-pregnancy or gestational
diabetes 1.05 0.774 1.80 0.013 1.17  0.451 1.42 0.021
Pre-pregnancy or gestational
hypertension 1.20 0.333 1.28 0.168 1.01 0.974 1.41 0.022
Obese pre-pregnancy 1.71 <0.001 2.61 <0.001 2.02 <0.001 2.06 <0.001
Doula support 048  <0.001  0.82 0.386 0.61 0.061 0.61 0.018
Gestational age at birth

Less than 37 weeks 1.57 0.091 0.38 0.084 1.38 0373 0.83 0.613

37-38 weeks 1.16 0.232 0.60  <0.001 1.08  0.604 0.80 0.089

39-40 weeks 1.00 1.00 1.00 1.00

41 weeks 1.37 0.020 1.56  <0.001 1.00  0.990 1.77  <0.001

42 weeks or more 1.53 0.324 1.17 0.805 1.79 0.176 1.09 0.872
Cesarean attitudes
(higher=more positive) 1.05  <0.001 1.05 0.003 1.08 <0.001 1.03 0.001

Vaginal delivery is the reference category for each mode. Models use clustered standard errors.
Results are from a logistic regression model
PResults are from a multinomial logit model
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Aim 2

The purpose of Aim 2 was to assess whether characteristics of the patient-
provider relationship explain racial/ethnic and SES differences in use of labor induction
and cesarean delivery (mediation), or whether the association between characteristics of
the patient provider relationship and use of these procedures varies by race/ethnicity and

SES (moderation).

4.5 - Aim 2 — Listening to Mothers 111

Labor induction by race/ethnicity and SES is shown in Table 4.18. Overall
induction rates did not vary by race or education. Women with public insurance had
higher rates of labor induction than women with private insurance (44% vs. 35%,
p=.033). There was a marginally significant association between income quartile and
rates of labor induction; women in the lowest household income category had the highest
rates of labor induction (p=.073). When inductions were divided into those occurring
with or without a definitive medical indication, race/ethnicity was associated with
induction category (p=.019). White women had the highest rates of induction without
definitive medical reason (23%), while Black women and other race women had lower
rates (15% and 10%, respectively). Other race women had the highest rate of induction
with definitive medical reason (29%). White women had the lowest rate of spontaneous

labor, while Black women had the highest rate.
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Table 4.18. Induction outcomes by race/ethnicity and SES among women without planned cesarean,
Listening to Mothers III (N=2,039).

Any induction Induction type
With Without
definitive  definitive
No medical medical
No Yes induction reason reason
% Y% p Y% % % p
Race/ethnicity 0.146 0.019
White 57.8 42.2 57.8 18.8 233
Black 67.3 32.7 67.3 17.9 14.8
Latina 63.7 36.3 63.7 16.4 20.0
Other 61.0 39.0 61.0 28.6 10.4
Education 0.172 0.108
High school or less 57.7 423 57.7 18.4 23.9
Some college/Associate's
degree 64.6 354 64.6 17.6 17.8
Bachelor's degree 61.1 38.9 61.1 19.9 19.1
Graduate education/degree 62.9 37.1 62.9 22.0 15.1
Primary source of payment
for maternity care 0.033 0.113
Private 64.7 353 64.7 16.9 18.4
Medicaid/CHIP 55.7 443 55.7 20.7 23.7
Out-of-pocket, other or
missing 62.3 37.7 62.3 19.7 17.9
Income quartile with imputed
values 0.073 0.107
Q1 (Less than 29,401) 56.0 44.0 56.0 19.5 24.5
Q2 (29,401-52,300) 60.2 39.8 60.2 18.0 21.8
Q3 (52,301-82,900) 66.4 33.6 66.4 17.1 16.5
Q4 (82,901 or more) 62.4 37.6 62.4 21.0 16.6
Note: Percentages are
weighted.

Table 4.19 presents cesarean outcomes by race and SES; there were few
statistically significant associations. Race/ethnicity was marginally associated with any
cesarean (p=.071). Women with higher incomes had higher rates of planned cesarean
than women with lower incomes (22% for Quartile 4 vs. 14% for Quartile 1), while lower
income women had higher rates of unplanned cesarean (15% for Quartile 1 vs. 10% for

Quartile 4). White and Latina women had higher rates of cesarean and lower rates of
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assisted vaginal birth compared to Black and women from “other” racial/ethnic groups
(results not shown). Black women had the highest percentage of spontaneous vaginal

birth (61%).
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Table 4.19. Cesarean outcomes by race/ethnicity and SES, Listening to Mothers III (N=2,400).

Any cesarean

Cesarean reason type

Cesarean type

With Without
No Yes Vaginal definitive definitive Vaginal
(%) (%) p birth reason reason p birth Planned Unplanned p
Race/ethnicity 0.071 0.123 0.279
White 67.3 32.7 67.3 15.2 17.6 67.3 19.9 12.9
Black 74.9 25.1 74.9 8.3 16.8 74.9 14.2 10.9
Latina 66.7 333 66.7 14.0 19.3 66.7 20.4 13.0
Other 77.5 22.5 71.5 12.6 9.9 77.5 14.0 8.5
Education 0.388 0.615 0.279
High school or less 68.8 31.2 68.8 14.4 16.8 68.8 20.0 11.2
Some college/Associate's degree 70.1 29.9 70.1 12.4 17.5 70.1 15.8 14.1
Bachelor's degree 65.4 34.6 65.4 15.9 18.7 65.4 20.8 13.7
Graduate education/degree 72.7 27.3 72.7 10.5 16.8 72.7 17.8 9.5
Primary source of payment for
maternity care 0.699 0.662 0.657
Private 68.2 31.8 68.2 14.9 17.0 68.2 19.8 12.0
Medicaid/CHIP 68.9 31.1 68.9 12.3 18.9 68.9 19.2 12.0
Out-of-pocket, other or missing 71.5 28.5 71.5 13.5 15.0 71.5 14.8 13.6
Income quartile with imputed values 0.862 0.407 0.047
Q1 (Less than 29,401) 70.7 293 70.7 14.1 15.2 70.7 14.1 15.2
Q2 (29,401-52,300) 67.6 32.4 67.6 15.9 16.5 67.6 18.4 14.0
Q3 (52,301-82,900) 68.9 31.1 68.9 10.5 20.6 68.9 21.5 9.6
Q4 (82,901 or more) 68.6 314 68.6 14.3 17.1 68.6 21.8 9.6

Note: Percentages are weighted.

132



Table 4.20 presents bivariate relationships between race/ethnicity, SES, and
communication and discrimination. Women who identified as “other” race reported more
reluctance to ask questions in prenatal care compared to white women. Women with
graduate education were more reluctant to ask questions than any other education group,
as were women who did not have public or private insurance, compared to publicly and
privately insured women. Barriers to open discussion did not vary significantly by
race/ethnicity, but there were education differences, with the highest mean scores among
the lowest and highest education groups. Barriers to open discussion and each type of
perceived discrimination also varied by insurance status, with the highest mean scores
among women without public or private insurance. Black women and women who
identified as “other” race reported more perceived discrimination than did White women.
Women without public or private insurance reported the highest levels of perceived
discrimination, although women with public coverage also had significantly higher
perceived discrimination scores than privately insured women. These relationships were

similar using categorized version of the scales (results presented in Appendix 4.4).
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Table 4.20. Communication and perceived discrimination by race/ethnicity and SES, Listening to
Mothers III (N=2,400).

Reluctance to ask Barriers to open Perceived
questions discussion discrimination
(range 0-6) (range 0-9) (range 0-9)
Mean SE p Mean SE p Mean SE p
Race/ethnicity
White 094 0.04 Ref 2.12  0.09  Ref 0.63  0.07 Ref
Black 1.03  0.08 0.521 1.78 0.17 0.071 1.15 0.18  0.006
Latina 1.03 0.07 0459 244 0.15 0.062 092 0.11 0.024
Other 146 0.11 0.018 252 031 0218 134 027 0.009
Education
High school or less 095 0.08  Ref 242 0.14  Ref 0.89 0.11 Ref
Some
college/Associate's
degree 1.03  0.07 0.425 1.97 0.09 0.007 071 0.08 0.192
Bachelor's degree 096 0.08 0922 197 0.10 0.010 0.75 0.09 0.230
Graduate
education/degree 127 0.12 0.033 210 0.13 0.105 098 0.15 0.609
Primary source of
payment for maternity
care
Private 095 0.06  Ref 1.97 0.09 Ref 0.60 0.07 Ref
Medicaid/CHIP 097 008 0836 218 0.12 0.183 085 0.10 0.039
Out-of-pocket, other
or missing 1.27 0.13 0.022 268 0.19 0.001 1.37 0.16 <0.001

Income quartile
Q1 (Less than 29,401)  0.86 0.09  Ref 241 0.16  Ref 0.83 0.12 Ref
Q2 (29,401-52,300) .11 0.10 0.051 211 0.14 0.153 0.87 0.11 0.792
Q3 (52,301-82,900) 1.05 0.08 0.118 208 0.12 0.100 0.73 0.10 0.516
Q4 (82,901 or more) 1.06 0.09 0.106 2.04 0.12 0.072 088 0.12  0.790

4.5.1 - Aim 2a — mediation models, Listening to Mothers III

The bivariate relationships presented above indicate that mediation is unlikely,

since the induction and cesarean outcomes do not vary consistently by race/ethnicity and

SES. However, it is possible that the bivariate relationships are confounded by other

factors such as age. If race/ethnicity and SES were associated with labor induction and

cesarean delivery outcomes in multivariate models excluding the communication and

discrimination scales (reduced model), and this association was attenuated in model

including the communication and discrimination measures (full model), this is would be
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evidence that communication and/or discrimination mediated the relationship between
race, SES, and the outcomes (Baron & Kenny, 1986). Results from the KHB method
show the coefficients for the independent variables of interest (race/ethnicity, education
and insurance type) both including and excluding the hypothesized mediators
(communication and discrimination) and formally test whether the coefficients for

race/ethnicity and SES are different in the reduced and full models.

KHB results — induction

KHB models for labor induction are presented in Table 4.21. There were several
statistically significant associations between race/ethnicity, SES and induction. Black and
Latina women had lower odds of any induction compared to White women, particularly
for induction without definitive medical reason. Education was not associated with
induction. Women with Medicaid or CHIP coverage for maternity care had higher odds
of any induction compared to privately insured women (AOR=1.72 in reduced and full
models, p=.002). Women with Medicaid coverage had higher odds than privately insured
women of induction with definitive medical reason (AOR=2.05 in reduced model,
p=.002), but this association was only marginally significant for induction without
definitive medical reason (AOR=1.45 in reduced model, p=.079). However, there were
no significant differences in estimates between the reduced and full models for any of the
race and SES measures, indicating that communication and discrimination do not mediate

the relationship between race, SES, and labor induction.
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Table 4.21. KHB models assessing communication and perceived discrimination as potential

mediators for induction outcomes among women without planned cesarean, Listening to Mothers 111

(N=2,039).
Induction with Induction without
Any definitive medical definitive medical
induction? indication® indication®
AOR p RRR p RRR p
Race/ethnicity
Black
Reduced 0.52 0.003 0.68 0.165 0.43 0.003
Full 0.50 0.001 0.64 0.113 0.41 0.002
Difference 1.05 0.294 1.06 0.318 1.04 0.431
Latina
Reduced 0.61 0.010 0.61 0.055 0.60 0.030
Full 0.61 0.010 0.62 0.059 0.59 0.028
Difference 1.00 0.975 0.99 0.904 1.00 0.936
Other
Reduced 0.71  0.197 0.97 0.918 0.49 0.038
Full 0.70 0.173 0.95 0.857 0.48 0.035
Difference 1.02 0.610 1.02 0.622 1.01 0.724
Education (Ref=High school
degree or less)
Some college
Reduced 0.82 0.219 0.87 0.518 0.76 0.172
Full 0.81 0.195 0.84 0.441 0.76 0.179
Difference 1.01 0.749 1.03 0.613 1.00 0.977
Bachelor's degree
Reduced 1.15 0.501 1.28 0.356 1.05 0.859
Full 1.14  0.530 1.26 0.392 1.05 0.855
Difference 1.01 0.793 1.02 0.690 1.00 0.975
Graduate education/degree
Reduced 1.17  0.495 1.41 0.253 0.90 0.708
Full 1.14  0.560 1.34 0.320 0.91 0.726
Difference 1.02 0.603 1.05 0.405 0.99 0.900
Primary payer for maternity
care (Ref=private)
Medicaid or CHIP
Reduced 1.72  0.002 2.05 0.002 1.45 0.079
Full 1.72  0.002 2.04 0.002 1.45 0.080
Difference 1.00 0.928 1.00 0.920 1.00 0.974
Out of pocket, other or
missing
Reduced 1.15 0.493 1.41 0.222 1.00 0.988
Full 1.15 0.505 1.40 0.233 1.01 0.975
Difference 1.00  0.945 1.01 0.910 1.00 0.926

All models control for race/ethnicity, education, primary payer for maternity care, age, marital
status, nativity, region, pre-pregnancy hypertension, diabetes, obesity, parity, gestational age,
doula care, prenatal care provider type, birth attitudes (2 statements) and relationship with

delivery provider.

Potential mediators included in full models are the reluctance to ask questions scale, barriers to
open discussion scale, and perceived discrimination scale.
Results are from a logistic regression model; reference category is no induction
PResults are from a multinomial logit model; reference category is no induction



KHB results — cesarean

There were no significant race or SES differences in overall odds of cesarean, in
either reduced or full models (Table 4.22). Black women had lower odds of cesarean with
definitive indication compared to White women (AOR=0.45 in reduced model, p=.020),
as did women with graduate education, compared to women with a high school degree or
less, although this was just shy of statistical significance (AOR=.056 in reduced model,
p=.050). Women from other racial/ethnic groups had lower odds of cesarean without
definitive medical indication, compared to White women (AOR=.052 in reduced model,
p=-042), and lower odds of NTSV cesarean (AOR=.44 in reduced model, p=.022). There
were no race or SES differences in planned or unplanned cesarean. As with the labor
induction outcomes, there were no differences in estimates from the reduced and full
models for any of the race or SES measures and any of the outcomes, providing no

evidence for communication and discrimination as mediators.
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Table 4.22. KHB models assessing communication and perceived discrimination as potential
mediators for cesarean outcomes, Listening to Mothers III (N=2,400).

Cesarean type Cesarean indication type
With Without
Any definitive definitive
cesarean® Planned®  Unplanned® indication” indication”
OR p OR p OR p OR p OR p
Race/ethnicity
(Ref=White)
Black
Reduced 071 0.112 | 0.86 0.589 0.55 0.053| 045 0.020 1.00 0.990
Full 0.71 0.120 | 0.82 0.490 0.60 0.105| 047 0.029 097 0.915
Difference 1.00 0972 | 1.05 0.347 091 0377 | 095 0506 1.03 0.443
Latina
Reduced 094 0.758 | 092 0.742 097 0.889| 0.89 0.650 0.99 0.972
Full 095 0.775 | 092 0.741 098 0.925| 0.89 0.675 0.99 0.971
Difference 1.00 0.844 | 1.00 0.988 099 0914 | 099 0881 1.00 0.991
Other
Reduced 0.62 0.076 | 0.66 0.257 057 0.086 | 0.72 0333 052 0.042
Full 0.62 0.076 | 0.65 0.242 059 0.107| 0.73 0351 0.1 0.040
Difference 1.00 0925 | 1.01 0.728 097 0.751| 099 0849 1.01 0.731
Education (Ref=High
school degree or less)
Some college
Reduced 095 0.751 | 0.73 0.148 131 0256 | 0.80 0347 1.07 0.736
Full 093 0681 | 073 0.139 128 0315| 077 0298 1.07 0.755
Difference 1.02 0519 | 1.01 0.859 1.03 0.802| 1.03 0.664 1.01 0.868
Bachelor's degree
Reduced 1.15 0486 | 096 0.857 141 0222| 1.01 0982 125 0.358
Full 1.14 0507 | 095 0.817 143 0206 1.01 0983 1.24 0.376
Difference 1.01 0.773 | 1.01 0.744 099 0.897 | 1.00 0997 1.01 0.747
Graduate education
Reduced 0.81 0342 | 074 0.259 088 0.684| 056 0.050 1.04 0.893
Full 0.80 0320 | 0.72 0.231 091 0.769 | 0.57 0.055 1.02 0.941
Difference 1.01  0.698 | 1.02 0.627 097 0.755| 1.00 0969 1.02 0.655
Primary payer (Ref=private)
Medicaid/CHIP
Reduced 1.08 0.649 | 1.18 0474 095 0.829| 093 0.792 1.24 0.321
Full 1.09 0.632 | 1.16 0.513 099 0981 | 096 0866 1.23 0.344
Difference 1.00 0.849 | 1.01 0.702 096 0.672| 098 0.695 1.01 0.716
Out of pocket,
other or missing
Reduced 099 0954 | 091 0.717 1.06 0.840| 091 0.748 1.05 0.840
Full 1.00 0994 | 0.89 0.668 1.16 0.586| 096 0894 1.04 0.882
Difference 099 0.658 | 1.02 0.686 091 0.397] 095 0439 1.01 0.720

All models control for race/ethnicity, education, primary payer for maternity care, age, marital status,
nativity, region, pre-pregnancy hypertension, diabetes, obesity, parity, gestational age, doula care, prenatal
care provider type, birth attitudes and relationship with delivery provider.

Potential mediators included in full models are the reluctance to ask questions scale, barriers to open
discussion scale, and perceived discrimination scale.

*Results are from a logistic regression model; reference category is vaginal birth

PResults are from a multinomial logit model; reference category is vaginal birth
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4.5.2 - Aim 2b — moderation models, Listening to Mothers II1

Differences in the association between communication, perceived discrimination,
and the outcomes by race/ethnicity and SES were assessed by including interaction terms
in the models from Aim 1. Each model included all three scales (reluctance to ask
questions, barriers to open discussion, and perceived discrimination). Separate models
were run for each outcome and each interaction term. For example, for the outcome any
cesarean, one model included an interaction between the reluctance to ask questions scale
and race/ethnicity, a second model included an interaction between the same scale and
education, and a third model included an interaction between the scale and insurance
type. Interaction terms are difficult to interpret in nonlinear models, and are not
meaningful when presented as odds ratios or relative risk ratios. For interactions that
were statistically significant (p<.05), I computed average marginal effects (AME) as well
as the average change in predicted probability for a standard deviation change in the
communication or discrimination scale. These are presented in tables and figures in this

section.

Any induction

For the outcome of any induction, there was a statistically significant interaction
between each of the three scales (reluctance to ask questions, barriers to open discussion,
and perceived discrimination) and race/ethnicity (Table 4.23). Among women from other
racial/ethnic groups, a standard deviation increase in reluctance to ask questions was
associated with an increase of .09 in the probability of any induction. The AME of

reluctance to ask questions was not statistically significant among White, Black, or Latina
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women. Among White women only, a standard deviation increase in barriers to open
discussion was associated with a decrease of .04 in the probability of induction, although
this was only marginally statistically significant (p=.052). Among women from other
racial/ethnic groups, a standard deviation increase in perceived discrimination was
associated with an increase of .10 in the predicted probability of induction. There were
also interactions between perceived discrimination and education and insurance type. A
standard deviation increase in higher perceived discrimination was associated with an
increase of .12 in the predicted probability of induction among the most highly educated

group, and with an increase of .05 for privately insured women.

Table 4.23. Average change in predicted probability of labor induction by communication,
discrimination and race/ethnicity or SES in models with statistically significant interaction terms,
Listening to Mothers III.

Marginal +SD Average

Any induction Change SE p Change SE p prediction
Reluctance to ask questions scale

White -0.01 0.02 0.647 -0.01 0.02  0.647 0.40

Black 0.02 0.02 0.253 0.03 0.03  0.268 0.27

Latina -0.01 0.02 0.506 -0.02 0.03  0.498 0.31

Other 0.06* 0.02  0.007 0.09 0.04 0.010 0.34
Barriers to open discussion scale

White -0.02 0.01  0.057 -0.04 0.02  0.052 0.40

Black 0.01* 0.01  0.260 0.03 0.03 0.274 0.28

Latina -0.01 0.01 0.671 -0.01 0.03  0.668 0.31

Other 0.02 0.02 0.315 0.04 0.04 0.325 0.36
Discrimination scale

White 0.00 0.01  0.779 0.01 0.03  0.780 0.40

Black 0.02 0.01 0.183 0.03 0.02 0.196 0.27

Latina -0.01 0.02 0.655 -0.01 0.03  0.651 0.31

Other 0.05* 0.02 0.010 0.10 0.04 0.015 0.34
Discrimination scale

High school or less 0.00 0.01 0.849 0.01 0.02  0.850 0.37

Some college 0.00 0.01  0.687 0.01 0.02  0.689 0.31

Bachelor's degree 0.01 0.02 0.479 0.02 0.03  0.483 0.37

Graduate education/degree 0.06° 0.02 <0.001 0.12 0.03 <0.001 0.37
Discrimination scale

Private 0.02 0.01 0.019 0.05 0.02 0.023 0.31

Medicaid/CHIP 0.00 0.01 0.735 -0.01 0.03 0.734 0.42

Out-of-pocket, other, missing 0.01 0.01 0.330 0.03 0.03 0.339 0.33

aSignificantly different from White (p<.05)
bSignificantly different from High school or less (p<.05)
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Induction category

There was a statistically significant interaction between reluctance to ask
questions and race for the outcome of induction with definitive medical reason (shown in
Table 4.24). Among women from other racial/ethnic groups, a standard deviation
increase in reluctance to ask questions was associated with an increase of .09 in the
predicted probability of induction with definitive medical reason, while the AME was not
significant for White, Black, or Latina women. There was also an interaction between
perceived discrimination and race for induction with definitive medical reason, where a
standard deviation increase in perceived discrimination was .associated with an increase
of .08 in the predicted probability of this outcome for women of other racial/ethnic
groups only. For women with graduate education, a standard deviation increase in
perceived discrimination was associated with an increase of .06 in the estimated
probability of induction with definitive medical indication, while the AMEs were not
statistically significant for other education groups.

A standard deviation increase in reluctance to ask questions was associated with a
decrease of .03 in the predicted probability of induction without medical indication for
privately insured women only, although this was only marginally significant (p=.05).
Among Black women only, there was a decrease of .06 in the estimated probability of
induction without definitive medical indication for a standard deviation increase in

barriers to open discussion.
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Table 4.24. Average change in predicted probability of labor induction type by communication,
discrimination and race/ethnicity or SES in models with statistically significant interaction terms,
Listening to Mothers III.

Marginal +SD
Induction for definitive Average
medical reason Change SE p Change SE p prediction
Reluctance to ask
questions scale
White 0.00 0.01 0.828 0.00 0.01 0.826 0.18
Black 0.01 0.01  0.667 0.01 0.02 0.680 0.16
Latina 0.00 0.01 0.891 0.00 0.02 0.903 0.15
Other 0.05*  0.01 <0.001 0.09 0.03  0.002 0.20
Perceived discrimination
White -0.01  0.01 0.251 -0.02  0.02 0.224 0.18
Black 0.01 0.01  0.400 0.01 0.02 0419 0.16
Latina 0.00 0.01 0.702 -0.01  0.02 0.697 0.15
Other 0.04*  0.01 0.002 0.08 0.03  0.006 0.21
Perceived discrimination
High school or less -0.01  0.01 0.488 -0.01  0.02 0471 0.17
Some college 0.01 0.01 0.278 0.02 0.01 0.296 0.16
Bachelor's degree 0.00 0.01 0.754 0.01 0.02 0.760 0.19
Graduate
education/degree 0.03*  0.01 0.017 0.06 0.03 0.036 0.20
Induction without
definitive medical reason
Reluctance to ask
questions scale
Private -0.02  0.01 0.004 -0.03  0.01 0.049 0.17
Medicaid/CHIP 0.01°¢  0.01 0.247 0.02 0.02 0.266 0.21
Out-of-pocket, other,
missing -0.02  0.02 0.323 -0.02  0.02 0.297 0.16
Barriers to open discussion
scale
White -0.01  0.01 0.276 -0.02  0.02 0.252 0.22
Black 0.02¢  0.01 0.013 0.06 0.03 0.025 0.13
Latina 0.00 0.01 0.824 0.00 0.02 0.833 0.16
Other 0.00 0.01  0.900 0.00 0.03 0.893 0.13

aSignificantly different from White (p<.05)

bSignificantly different from High school or less (p<.05)

“Significantly different from Private insurance (p<.05)

Cesarean delivery

There were no statistically significant interactions between communication,

perceived discrimination, and the outcomes by race/ethnicity and SES for cesarean

delivery overall.
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Definitive and non-definitive reasons for cesarean

A standard deviation increase in reluctance to ask questions was associated with a
.07 increase in the predicted probability of cesarean for definitive medical reason among
Latina women, and a .05 increase among women with high school education or less
(Table 4.25). Increases in reluctance to ask questions were note associated with
statistically significant changes in the predicted probability of cesarean with a definitive
medical reason among women of other race/ethnicities or among women with more
education. A standard deviation increase in barriers to open discussion was associated
with an increase of .07 in the predicted probability of cesarean for definitive medical
reason among women from other racial/ethnic groups only.

There was a statistically significant interaction between reluctance to ask
questions and education for the cesarean without definitive medical indication outcome,
but AMEs were not statistically significant for any of the education groups. Similarly,
there was a statistically significant interaction between barriers to open discussion and

education for this outcome, but AMEs were not statistically significant.
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Table 4.25. Average change in predicted probability of cesarean reason type by communication,
discrimination and race/ethnicity or SES in models with statistically significant interaction terms,
Listening to Mothers III.

Marginal +SD
Cesarean for definitive medical Average
reason Change SE p Change SE p prediction
Reluctance to ask questions scale
White 0.00 0.01 0.811 0.00 0.02 0.81 0.153
Black -0.04 0.03 0.144 -0.04 0.02 0.06 0.078
Latina 0.042 0.02 0.010 0.07 0.03 0.02 0.139
Other 0.03 0.02 0.030 0.06 0.03 0.05 0.121
Reluctance to ask questions scale
High school or less 0.03 0.01 0.028 0.05 0.02 0.05 0.153
Some college -0.01 0.01 0.651 -0.01 0.02 0.63 0.123
Bachelor's degree 0.01 0.02 0.602 0.01 0.03 0.63 0.148
Graduate education/degree -0.02>  0.01 0.088 -0.03 0.02 0.05 0.098
Barriers to open discussion scale
White -0.01 0.01 0.331 -0.02 0.02 0.31 0.152
Black 0.00 0.01 0.945 0.00 0.02 0.95 0.080
Latina 0.00 0.01 0.640 0.01 0.02 0.69 0.139
Other 0.03? 0.01 0.022 0.07 0.04 0.04 0.122
Cesarean without definitive
medical reason
Reluctance to ask questions scale
High school or less -0.03 0.02 0.075 -0.04 0.02 0.05 0.161
Some college 0.02° 0.01 0.123 0.03 0.02 0.14 0.176
Bachelor's degree 0.02° 0.02 0.168 0.04 0.03 0.20 0.191
Graduate education/degree -0.01 0.02 0.504 -0.02 0.03 0.46 0.181
Barriers to open discussion scale
High school or less -0.01 0.01 0.087 -0.03 0.02 0.07 0.164
Some college 0.01° 0.01 0.298 0.02 0.02 0.31 0.179
Bachelor's degree 0.00 0.01 0.808 0.01 0.03 0.81 0.192
Graduate education/degree 0.01 0.01 0.446 0.02 0.03 0.46 0.177

aSignificantly different from White (p<.05)
bSignificantly different from High school or less (p<.05)

Planned and unplanned cesarean

Among Latina women only, a standard deviation increase in barriers to open
discussion was associated with a decrease of .07 in the predicted probability of planned
cesarean (Table 4.26). There were no other significant interactions for planned cesarean.
A standard deviation increase in reluctance to ask questions was associated with an
increase of .03 in the predicted probability of unplanned cesarean among Latina women.

Reluctance to ask questions was also associated with an increase in the predicted
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probability of unplanned cesarean among women with a Bachelor’s degree, but this was

only marginally significant (AME=0.03, p=.053). Perceived discrimination was not

associated with the probability of unplanned cesarean among women with a Bachelor’s

degree, but was associated with a lower predicted probability of unplanned cesarean

among the other education groups.

Table 4.26. Average marginal effect of communication and discrimination by race/ethnicity or SES

on cesarean delivery type in models with statistically significant interaction terms, Listening to

Mothers III.
Marginal +SD Average
Planned cesarean Change SE p Change SE p prediction
Barriers to open
discussion scale
White 0.00 0.01 0913 0.00 0.02 0915 0.20
Black -0.01 0.01 0.580 -0.01 0.02  0.566 0.18
Latina -0.04* 0.01  0.001 -0.07 0.02 <0.001 0.19
Other 0.02 0.02 0.245 0.05 0.05 0.290 0.14
Unplanned cesarean
Reluctance to ask
questions scale
White 0.00 0.01 0.897 0.00 0.02  0.896 0.13
Black 0.00 0.02 0.767 -0.01 0.02 0.757 0.09
Latina 0.042 0.01  0.009 0.03 0.02 0.035 0.13
Other -0.01 0.01 0.461 -0.02 0.02 0.405 0.10
Reluctance to ask
questions scale
High school or less 0.01 0.01 0.425 0.02 0.02 0.449 0.11
Some college 0.00 0.01 0.738 -0.01 0.02 0.723 0.14
Bachelor's degree 0.03 0.02 0.053 0.05 0.03  0.080 0.15
Graduate
education/degree -0.02 0.01 0.145 -0.03 0.02  0.099 0.11
Perceived discrimination
High school or less -0.03 0.01 0.003 -0.05 0.01 <0.001 0.11
Some college -0.03 0.01  0.030 -0.04 0.02 0.012 0.14
Bachelor's degree -0.01 0.02 0.750 -0.01 0.03  0.740 0.15
Graduate
education/degree -0.04 0.02  0.007 -0.06 0.02  0.001 0.10

aSignificantly different from White (p<.05)

*Significantly different from High school or less (p<.05)
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4.6 - Aim 2 — First Baby Study

Table 4.27 shows use of labor induction by race/ethnicity and SES in the First
Baby Study (FBS). There was a marginally significant association between race and labor
induction (p=.057). Nearly 35% of White and Latina women had their labor induced,
compared to 30% of Black women and 23% of other race women. Labor induction rates

did not vary by education level or insurance type.
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Table 4.27. Induction outcomes by race/ethnicity and SES among women without a planned cesarean, First Baby Study (N=2,792).

Any induction

Induction type

Induction w/

Induction w/o

No definitive definitive
No Yes p induction medical reason medical reason p
Race/ethnicity 0.057 0.143
Non-Hispanic White 65.3 347 65.3 28.1 6.6
Non-Hispanic Black 69.7 30.3 69.7 259 4.5
Latina 65.3 347 65.3 26.0 8.7
Other, multiple race 76.8 23.2 76.8 17.9 54
Education level 0.211 0.493
High school degree or less 62.5 37.5 62.5 29.5 8.0
Some college 65.3 347 65.3 28.0 6.7
Bachelor's degree 67.1 329 67.1 26.9 6.0
Graduate education/degree 68.1 31.9 68.1 26.0 5.8
Primary payer 0.592 0.415
Private/commercial 66.4 33.6 66.4 27.5 6.1
Public, other or uninsured 65.2 34.8 65.2 27.2 7.6
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Bivariate associations between race/ethnicity, SES, and cesarean outcomes are
shown in Table 4.28 and 4.29. Cesarean delivery overall did not vary by race/ethnicity
(Table 4.28), but there was marginally significant variation in planned vs. unplanned
cesareans (p=.068). Among Black women, 29% had unplanned cesareans, compared to
23% of White women. There was also significant variation in cesarean for a “subjective”
indication (fetal heart tone issues or labor dystocia) by race/ethnicity (Table 4.29); 16%
of White women had a cesarean for a subjective indication, compared to over 21%
among each other racial/ethnic group. Cesarean delivery was more common among
privately insured women (29%) than among those without private insurance (26%).
Additionally, cesareans were more likely to be planned cesareans among privately
insured women (5.6%, compared to 3.3% among non-privately insured women). None of
the outcomes varied by education. However, these bivariate associations may be
confounded by differences in the age distribution and prevalence of medical
complications by race and SES, as these factors are also related to the use of obstetric
procedures. After controlling for age only, women with higher levels of education had

lower odds of induction and cesarean delivery, and Black women (compared to White

women) had higher odds of cesarean delivery (results not shown).
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Table 4.28. Cesarean outcomes by race and SES, First Baby Study (N=2,939).

Any cesarean

Cesarean type

Vaginal Planned Unplanned
No Yes birth cesarean cesarean
% % p % % % p
Race/ethnicity 0.566 0.068
Non-Hispanic White 71.9 28.1 71.9 54 22.7
Non-Hispanic Black 67.3 32.7 67.3 34 293
Latina 70.5 29.5 70.5 3.8 25.6
Other, multiple race 70.8 29.2 70.8 0.9 28.3
Education level 0.233 0.226
High school degree or less 73.2 26.8 73.2 34 23.5
Some college 72.7 27.3 72.7 4.4 22.9
Bachelor's degree 69.0 31.0 69.0 5.9 25.0
Graduate education/degree 72.3 27.7 72.3 5.5 22.2
Primary payer 0.073 0.026
Private/commercial 70.6 29.4 70.6 5.6 23.8
Public, other or uninsured 74.1 259 74.1 3.2 22.7
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Table 4.29. Cesarean outcomes by race and SES continued, First Baby Study (N=2,939).

Cesarean for subjective

Reason for cesarean indication
Cesarean
Cesarean w/ Cesarean w/o Cesarean for
Vaginal definitive medical definitive medical Vaginal for other subjective
birth reason reason birth reasons indication
% % % p % % % p
Race/ethnicity 0.739 0.032
Non-Hispanic White 71.9 17.1 11.0 71.9 12.3 15.8
Non-Hispanic Black 67.3 20.7 12.0 67.3 10.6 22.1
Latina 70.5 16.0 13.5 70.5 8.3 21.2
Other, multiple race 70.8 15.9 133 70.8 7.1 22.1
Education level 0.275 0.472
High school degree or
less 73.2 17.2 9.6 73.2 10.1 16.8
Some college 72.7 16.3 11.0 72.7 11.2 16.2
Bachelor's degree 69.0 17.7 133 69.0 13.4 17.6
Graduate
education/degree 72.3 17.7 10.0 72.3 11.5 16.2
Primary payer 0.186 0.173
Private/commercial 70.6 17.6 11.8 70.6 12.3 17.1
Public, other or
uninsured 74.1 16.0 9.9 74.1 10.2 15.7
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DDMS scores by race ethnicity and SES are presented in Table 4.30. Black and

Latina women reported lower levels of involvement in decision-making than did White

women. Education was positively associated with involvement in decision-making.
Women with private insurance had higher DDMS scores than those without private
insurance. Because the DDMS scale was skewed, I also examined odds of a “high”

DDMS score (5 or 6) compared to a lower score, and the associations were consistent.

Table 4.30. Unadjusted involvement in decision-making by race/ethnicity and SES, First Baby Study

(N=2,939).
Deliver Decision-
making Scale High DDMS
(DDMS) score (5-6)
Mean SE p OR p

Race/ethnicity

Non-Hispanic White 541 0.02  Ref 1.00

Non-Hispanic Black 496 0.07 <0.001 0.54 <0.001

Latina 514 0.00 0.002 0.62 0.021

Other, multiple race 527 0.10 0.175 0.59 0.024
Education level

High school degree or less 5.12  0.05 Ref 1.00

Some college 532  0.04 0.002 1.38  0.027

Bachelor's degree 545 0.03 <0.001 1.99 <0.001

Graduate education/degree 544 0.04 <0.001 1.57  0.003
Primary payer in discharge data

Private/commercial 544 0.02  Ref 1.00

Public, other or uninsured 5.09 0.04 <0.001 0.54 <0.001

4.6.1 - Aim 2a — mediation models, First Baby Study

If race/ethnicity and SES were associated with labor induction and cesarean

delivery outcomes in models excluding the DDMS (reduced model), and this association

was attenuated in model including the DDMS (full model), this is would be evidence that

involvement in decision-making mediated the relationship between race, SES, and the
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outcomes. I used the KHB method to formally test whether the coefficients for
race/ethnicity and SES were different in the reduced and full models.

Table 4.31 presents KHB models for the induction outcomes. Insurance type was
not related to odds of any induction in the reduced or full models. Black women had
slightly lower odds of any induction in the full, but not the reduced, model (OR=.76,
p=-049). The difference between the models was not statistically significant, indicating
that this relationship is not mediated by the DDMS. The highest level of education
(graduate education/degree) is marginally significantly associated with lower odds of
labor induction (AOR=.70 in the full model, p=.069). Again, there is no difference
between the estimated odds ratios, so there is no evidence of the DDMS being a mediator
in this association. In multinomial logit models comparing induction with definitive
indication and induction without definitive indication to spontaneous labor, there were
more statistically significant relationships with race and SES. Black women had lower
odds of induction without definitive indication in both reduced and full models, while
other race women had lower odds of induction with a definitive indication. More
educated women had lower odds of induction with definitive medical reason in both
reduced and full models. In each case, however, there was little difference in the
estimates produced by the reduced and full models, and the differences were not
statistically significant. These results suggest that involvement in decision-making is
independently related to labor induction (as shown in Aim 1), but does not mediate the

relationship between race, SES, and labor induction.
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Table 4.31. KHB models assessing involvement in decision-making as a potential mediator for
induction outcomes, First Baby Study.

Induction
Induction with without
Any definitive definitive
induction® indication” indication”
OR p OR p OR p
Race/ethnicity (Ref=White)
Black
Reduced 0.79  0.098 | 0.95 0.724 0.45 0.003
Full 0.76  0.049 | 0.90 0.510 0.43 0.002
Difference 1.05  0.359 1.05 0.360 1.04 0.381
Latina
Reduced 1.19  0.203 1.15 0.424 1.35 0.337
Full 1.14  0.444 1.10 0.577 1.31 0.397
Difference 1.04 0.435 1.04 0.478 1.03 0.451
Other
Reduced 0.76  0.087 | 0.74 0.026 0.99 0.987
Full 0.77  0.100 | 0.71 0.013 0.96 0.942
Difference 1.04 0477 1.04 0.478 1.03 0.490
Education (Ref=High school degree or less)
Some college
Reduced 0.76  0.087 | 0.75 0.055 0.79 0.397
Full 0.77  0.100 | 0.76 0.066 0.80 0.417
Difference 099 0.814 | 0.99 0.814 0.99 0.815
Bachelor's degree
Reduced 0.74 0.089 | 0.72 0.143 0.80 0.424
Full 0.76  0.115 0.74 0.174 0.81 0.461
Difference 098 0.637 | 0.98 0.783 0.98 0.641
Graduate education/degree
Reduced 0.70  0.059 | 0.66 0.033 0.86 0.601
Full 0.71  0.069 | 0.67 0.039 0.87 0.627
Difference 099 0.783 0.99 0.783 0.98 0.641
Insurance coverage (Ref=Private)
No private coverage
Reduced 097 0.850 | 0.94 0.762 1.04 0.817
Full 093 0.660 | 0.90 0.605 1.00 0.985
Difference 1.05 0.375 1.05 0.376 1.04 0.396

All models control for race/ethnicity, education, primary payer for maternity care, age, marital
status, nativity, hypertension, diabetes, obesity, gestational age, doula care, and attitude toward
cesarean delivery.

Potential mediator included in full models is the Delivery Decision-making Scale.

2Results are from a logistic regression model

PResults are from a multinomial logit model

KHB models for cesarean delivery overall and planned vs. unplanned cesarean
delivery are shown in Table 4.32. Black women and Latina women had increased odds

of any cesarean compared to White women, in both the reduced and full models. For
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example, Black women had 78% higher odds of cesarean in the reduced model, and 60%
higher odds in the full model (p<.001 and p=.003, respectively). Women with a graduate
education or degree had reduced odds of cesarean delivery compared to women with a
high school degree of less (reduced model AOR=.75, p=.028; full model AOR=.78,
p=-057). While the association between race and cesarean was slightly attenuated in the
full models, the estimates were not significantly different, indicating that the DDMS was
not a mediator. Not having private insurance was not associated with cesarean delivery in
the reduced model, but approached statistical significance in the full model (AOR=.77,
p=.055). This change is not consistent with mediation.

Race and SES were not associated with planned cesarean in multivariate models.
However, each racial/ethnic group had increased odds of unplanned cesarean delivery
compared to White women. Again, this association was similar in the reduced and full
models, indicating that involvement in decision-making did not mediate the relationship.
As in the overall cesarean model, not having private insurance was not associated with
cesarean delivery in the reduced model, but approached statistical significance in the full

model, which is the opposite of what would be expected if the DDMS were a mediator.
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Table 4.32. KHB models assessing involvement in decision-making as a potential mediator for
cesarean delivery, First Baby Study.

Any Planned Unplanned
cesarean® cesarean® cesarean®
OR p RRR p | RRR p

Race/ethnicity (Ref=White)

Black
Reduced 1.78 <0.001 1.78  0.179 1.81 0.000
Full 1.60  0.003 1.70  0.203 1.61 0.004
Difference 1.12  0.263 1.05 0.356 1.13 0.268
Latina
Reduced 1.59 0.010 1.59  0.509 1.60  0.001
Full 1.46 0.033 1.53 0.540 1.47  0.009
Difference 1.09 0.403 1.04  0.457 1.09  0.406
Other
Reduced 1.51 0.107 0.31 0.302 1.75 0.034
Full 1.39 0.191 0.30 0.289 1.61 0.069
Difference 1.08 0427 1.03 0.486 1.09 0444

Education (Ref=High school degree or less)
Some college

Reduced 0.87 0.120 | 0.77 0.243 0.88 0.177

Full 090 0239 | 0.78 0275 091 0.335

Difference 097 0.725 098 0.731 096 0.726
Bachelor's degree

Reduced 093 0.660 | 0.83 0467 095 0.791

Full 098 00911 0.85 0528 1.01 0.962

Difference 095 0598 | 098 0.627 095 0.611
Graduate education/degree

Reduced 0.75 0.028 | 0.68 0.091 0.76 0.088

Full 0.78 0.057 | 0.69 0.109 0.80 0.147

Difference 096 0.698 | 098 0.714 096 0.708

Insurance coverage (Ref=Private)
No private coverage

Reduced 0.84 0.198 099 0963 081 0.192
Full 0.77  0.055 095 0861 074 0.057
Difference 1.09  0.403 1.04 0445 1.10 0.391

All models control for race/ethnicity, education, primary payer for maternity care, age, marital
status, nativity, hypertension, diabetes, obesity, gestational age, doula care, and attitude toward
cesarean delivery.

Potential mediator included in full models is the Delivery Decision-making Scale.

aResults are from a logistic regression model (reference group is vaginal delivery).

YResults are from a multinomial logit model (reference group is vaginal delivery).

KHB models for the remaining cesarean outcomes are presented in Table 4.33.
Compared to White women, Black women had higher odds of cesarean delivery with a
definitive medical reason and of cesarean delivery without a definitive medical reason. In

the full model, the relationship between Black race/ethnicity and cesarean delivery
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without definitive medical reason was somewhat attenuated and only marginally
significant (AOR=1.44, p=.071), but the two estimates were not significantly different.
Compared to White women, Latina women had higher odds of cesarean delivery without
a definitive medical reason; compared to women with private insurance, women without
private coverage had lower odds of cesarean delivery without a definitive medical reason.
There were no significant differences between the full and reduced models.

Each racial/ethnic minority group had higher odds of having a cesarean for a
subjective indication compared to White women, but estimates were similar across
reduced and full models. Private insurance coverage was associated with lower odds of a

cesarean for a subjective indication in the full model only.
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Table 4.33. KHB models assessing involvement in decision-making as a potential mediator for cesarean

indication type, First Baby Study.

Cesarean Cesarean
with without Cesarean for Cesarean for
definitive definitive other subjective
reason” reason” reason” indication”
RRR P RRR p RRR p RRR p
Race/ethnicity (Ref=White)
Black
Reduced 1.96 0.001 1.57 0.022| 147 0.047 2.02 0.001
Full 1.74 0.008 1.44 0.071 | 1.32 0.148 1.81 0.005
Difference 1.13 0268 1.09 0.276 | 1.12 0271 1.12 0.269
Latina
Reduced 144 0232 185 0.001 | 1.11 0.817 1.95 0.000
Full 1.32 0371 173 0.003 | 1.02 0963 1.79 0.000
Difference 1.10 0405 1.07 0.410| 1.09 0.407 1.09 0.406
Other
Reduced 1.32 0366 1.77 0.144| 090 0.799 195 0.040
Full 1.22 0529 1.67 0.190 | 0.84 0.657 1.81 0.066
Difference 1.09 0444 1.06 0.448 | 1.08 0.445 1.08 0.444
Education (Ref=High school degree or
less)
Some college
Reduced 0.80 0.057 1.01 0.963 | 091 0.543 0.85 0.312
Full 0.83 0.111 1.04 0.844 | 094 0.698 0.88 0.425
Difference 096 0.726 097 0.726 | 097 0.726 097 0.726
Bachelor's degree
Reduced 0.77 0.155 125 0.347 | 098 0.862 091 0.688
Full 0.82 0266 130 0273 | 1.03 0.849 096 0.858
Difference 095 0.611 096 0.613 | 095 0.612 095 0.612
Graduate education/degree
Reduced 0.68 0.006 0.89 0.656 | 0.75 0.039 0.77 0.208
Full 0.71 0.014 091 0.739 | 0.78 0.069 0.80 0.279
Difference 096 0.708 097 0.708 | 0.96 0.708 0.96 0.708
Insurance coverage (Ref=Private)
No private coverage
Reduced 093 0.667 0.74 0.045| 1.04 0.827 0.74 0.110
Full 0.84 0332 0.69 0.014| 095 0.744 0.68 0.039
Difference 1.10 0390 1.07 0.395] 1.09 0392 1.09 0.391

All models control for race/ethnicity, education, primary payer for maternity care, age, marital status,
nativity, hypertension, diabetes, obesity, gestational age, doula care, and attitude toward cesarean

delivery.

Potential mediator included in full models is the Delivery Decision-making Scale.

*Results are from a logistic regression model (reference group is vaginal delivery).

bResults are from a multinomial logit model (reference group is vaginal delivery).



My Aim 1 results demonstrated that women who felt more involved in decision-
making around their delivery had lower odds of having labor induction and cesarean
delivery. The results in this section show that there are differences in the chances of labor
induction and cesarean delivery by race/ethnicity and SES. However, for each outcome
examined, there was a lack of evidence for involvement in decision-making as a mediator
in this relationship. That is, involvement in decision-making did not explain racial/ethnic
and SES differences in labor induction and cesarean delivery use among First Baby Study

participants.

4.6.2 - Aim 2b — moderation models, First Baby Study

I assessed differences in the association between involvement in decision-making
and the outcomes by race/ethnicity and SES were assessed by including interaction terms
in the models from Aim 1. Separate models were run for each outcome and each
interaction term. For example, for the outcome any induction, one model included an
interaction between the DDMS and race/ethnicity, a second model included an interaction
between the DDMS and education, and a third model included an interaction between the
DDMS and insurance type. Interaction terms are difficult to interpret in nonlinear
models, and are not meaningful when presented as odds ratios or relative risk ratios. For
interactions that were statistically significant (p<.05), I computed average marginal

effects (AME), and these are presented in tables and figures in this section.

Interactions with race/ethnicity
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Table 4.34 presents the average marginal effects of the involvement in decision-
making by race/ethnicity for outcomes where interactions between these two variables
were statistically significant. Figures showing predicted probabilities by involvement in
decision-making and race/ethnicity are shown in Appendix 4.5.

There was no statistically significant interaction between involvement in decision
making and race/ethnicity for the outcome of any induction. However, for labor
induction without a definitive medical reason, a standard deviation increase in
involvement in decision-making had no significant effect among White and Latina
women, while among Black women, this was associated with a .01 decrease in the
predicted probability.

In cesarean models with interactions between the involvement in decision-making
and race/ethnicity, there was a pattern of results in which involvement in decision-
making was generally associated with a lower predicted probability of cesarean
outcomes, but the average marginal effects were larger in magnitude among Black
women than among White women. For example, a standard deviation increase in
involvement in decision-making among White women was associated with a decrease of
.07 in the predicted probability of cesarean overall, compared to a decrease among Black
women of .14. Higher DDMS scores were also associated with a greater reduction in
unplanned cesarean delivery among Black women than among White women (a

reduction of .11 vs. .07).
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Table 4.34. Average change in predicted probability of outcomes by involvement in decision-making

and race/ethnicity in models with statistically significant interaction terms, First Baby Study.

Marginal +SD
Delivery decision- Average
making scale Change SE p Change SE p prediction
Induction without
definitive indication
White -0.01 0.01 0.453 -0.01 0.01 0417 0.07
Black -0.01 0.01 0.012 -0.01 0.00 0.004 0.03
Latina -0.01 0.02 0.624 -0.01 0.02  0.591 0.08
Other -0.01 0.03  0.660 -0.01 0.03  0.631 0.07
Cesarean delivery
White -0.07 0.01 <0.001 -0.07 0.01 <0.001 0.27
Black -0.15*  0.02 <0.001 -0.14 0.01 <0.001 0.33
Latina -0.06 0.02 0.004 -0.06 0.02  0.002 0.36
Other -0.08 0.03  0.007 -0.08 0.03  0.004 0.34
Planned cesarean
White 0.00 0.01 0.881 0.00 0.01 0.764 0.05
Black -0.03*  0.01 0.010 -0.02 0.01  0.003 0.05
Latina 0.01 0.01 0.368 0.01 0.02 0.423 0.07
Other 0.00 0.02 0438 0.00 0.00 0.408 0.01
Unplanned cesarean
White -0.07 0.01 <0.001 -0.07 0.01 <0.001 0.22
Black -0.12¢  0.02 <0.001 -0.11 0.01 <0.001 0.28
Latina -0.06 0.02 <0.001 -0.06 0.02 <0.001 0.29
Other -0.08 0.03 0.012 -0.08 0.03  0.007 0.32
Cesarean with
definitive indication
White -0.05 0.01 <0.001 -0.05 0.01 <0.001 0.17
Black -0.10*  0.02 <0.001 -0.09 0.01 <0.001 0.22
Latina -0.04 0.02  0.046 -0.04 0.02 0.026 0.19
Other -0.07 0.03  0.025 -0.06 0.03 0.012 0.17
Cesarean without
definitive indication
White -0.02 0.01  0.002 -0.02 0.01 <0.001 0.11
Black -0.05*  0.01 <0.001 -0.05 0.01 <0.001 0.11
Latina -0.02 0.02 0.393 -0.02 0.02 0.334 0.16
Other 0.00 0.03  0.901 -0.01 0.03 0.812 0.17

Significantly different from White (p<.05)

160



Table 4.34, continued. Average change in predicted probability of outcomes by involvement in
decision-making and race/ethnicity in models with statistically significant interaction terms,
First Baby Study.

Marginal +SD
Delivery decision-making Average
scale Change SE p Change SE p prediction
Cesarean for reason other
than subjective indication
White -0.03  0.01 <0.001 -0.03  0.01 <0.001 0.12
Black -0.06*  0.01 <0.001 -0.05  0.01 <0.001 0.11
Latina -0.02  0.02 0.198 -0.02  0.02 0.156 0.11
Other -0.04 0.02 0.074 -0.03  0.02 0.051 0.09
Cesarean for subjective
indication (fetal heart tones
and labor dystocia)
White -0.04  0.01 <0.001 -0.04  0.01 <0.001 0.16
Black -0.09  0.02 <0.001 -0.09  0.01 <0.001 0.22
Latina -0.04  0.02 0.137 -0.04  0.02 0.101 0.25
Other -0.05  0.03 0.072 -0.05  0.03  0.046 0.25

Significantly different from White (p<.05)

Interactions with education

The only outcome with a statistically significant interaction between involvement
in decision-making and education was for NTSV cesarean. A standard deviation increase
in involvement in decision-making was associated with a .08 reduction in the predicted
probability of NTSV cesarean for women with a high school or education or less,

compared to reduction of .05 among women with some college (results not shown).

Interactions with insurance type (source of payment for maternity care)

There were no statistically significant interactions between involvement in

decision-making and insurance type for any of the outcome examined.
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Chapter 5 : Aim 3

Some of the outcomes for Aims 1 and 2 rely on women’s self-reported reason for
labor induction and cesarean delivery. The validity of this approach depends on how
accurately women report the reasons for these procedures. In this analysis, I compared
FBS participants’ self-reported reasons for cesarean to their hospital discharge record. |
assessed how frequently women’s self-reports are substantiated by the discharge record,

and whether concordance varied by socio-demographic or other characteristics.

Background

Reducing the cesarean rate among low-risk women is a national public health goal
(US Department of Health and Human Services, 2012). One avenue for achieving this
goal is to increase the proportion of women with a prior cesarean delivery who go on to
have a vaginal birth (Queenan, 2011; US Department of Health and Human Services,
2012; Zhang et al., 2010). The likelihood of a successful vaginal birth after cesarean
(VBAC) varies depending on the reason for the primary cesarean delivery (Fagerberg,
Marsal, Ekstrom, & Kéllén, 2013; Grobman, Lai, Landon, & Spong, 2007; Landon et al.,
2005). During a subsequent pregnancy, a woman’s prior medical record may not always
be available, as women of childbearing age may move or switch clinicians between
pregnancies (Hopkins et al., 2007). Knowledge of how accurately women report the
reason for a previous cesarean may be helpful to clinicians in approaching conversations

with women about their options for delivery mode and chances of a successful VBAC
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during subsequent pregnancies. Women’s own reports of events occurring during labor
and delivery are also often used in maternity care research, and understanding the
accuracy of such self-reports is important for assessing the validity of this research.

Previous research has found that women report whether they had a cesarean
delivery with nearly 100% accuracy (Bat-Erdene, Metcalfe, McDonald, & Tough, 2013;
Buka, Goldstein, Spartos, & Tsuang, 2004; Hopkins et al., 2007). The accuracy of
women’s self-reports of other events during labor and delivery depends on the specific
event. A 2012 study found high levels of agreement between medical records and
women’s own reports of several aspects of their birth experiences, including whether
their labor was spontaneous or induced, use of pain medications, and the baby’s
birthweight, while agreement was lower for reports of women’s position during pushing
and duration of pushing (Gartland, Lansakara, Flood, & Brown, 2012). An earlier U.S.-
based study found reasonable concordance between maternal and medical record reports
of operative delivery, episiotomy, and stitches, but poor concordance for external anal
sphincter injury (Elkadry, Kenton, White, Creech, & Brubaker, 2003). Moreover, this
study also examined whether concordance varied by socio-demographic and delivery
characteristics, and found that women were more likely to misreport events if they were
younger, African American, or if more time had elapsed since their delivery (Elkadry et
al., 2003).

However, very little research has assessed how accurately women self-report
reasons for cesarean delivery. To our knowledge, there is only one prior study on this
topic, which was conducted among women who delivered via cesarean at a teaching

hospital in Scotland in 1986. This study found that 74% of women correctly reported the
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reason for their cesarean 3 months postpartum, and an additional 14% reported a partially
correct reason; no information is reported on accuracy of specific reasons (Hillan, 1992).

Lack of agreement between self-reported and medical record data could occur for
many reasons. While medical records may provide more accurate accounts of events on
average, there are potential reasons for inaccuracies in the medical record as well, such as
coding errors or missing data. Women may misreport events due to forgetting what
occurred, not understanding what was happening at the time, or lapses in communication,
such as inadequate explanation of procedures on the part of providers (Elkadry et al.,
2003; Gartland et al., 2012). In some cases, lack of agreement between the sources could
be due to differing definitions or understanding of the event of interest rather than actual
inaccuracy in either source (Gartland et al., 2012).

The purpose of this study was to examine concordance of women’s self-reported
reasons for cesarean delivery with diagnostic codes in hospital discharge data, and
whether concordance varied by specific indication for cesarean. We also examined

whether concordance varied by socio-demographic factors.

Methods
Data and Sample

Data are from the First Baby Study, a cohort of women who gave birth to their
first baby in 76 Pennsylvania hospitals between 2009 and 2011 (N=3,006). Women were
enrolled in the study during their third trimester of pregnancy, and followed for 36

months after delivery. Records were linked to hospital discharge data and birth certificate
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data. The sample for the present study is limited to women for whom the hospital
discharge data was available and who delivered by cesarean (n=856).

We excluded 8 women because either their self-reported responses or discharge
records precluded assessment of concordance: two women responded that they did not
know the reason for their cesarean; one woman responded that her cesarean was due to
maternal request, and four additional women self-reported a reason for their cesarean for
which there was no potential analog in the medical record (e.g. “Too difficult for
mother”). For one woman, the only diagnostic code in the discharge data was 669.7
(cesarean delivery, without mention of indication). Two additional women had missing
values on some of the covariates included in the logistic regression, and were therefore

excluded, leaving a final analytic sample of 846.

Measurement

Discharge Records

Cesarean deliveries were identified in the discharge data through International
Classification of Disease-9 (ICD-9) procedure code 740. We created categories of
indications for cesarean in ICD-9 based on prior literature (Gregory, Korst, Gornbein, &
Platt, 2002; Henry, Gregory, Hobel, & Platt, 1995; Kahn, 2009). This process resulted in
17 initial categories: failed induction, failed vacuum/forceps, dystocia, malpresentation,
macrosomia, cephalopelvic disproportion, antepartum bleeding or placental conditions,
abnormalities of organs/soft tissues of pelvis, fetal distress or abnormality of fetal heart
rate, hypertensive disorders, diabetes, other health problems of mother, post-term

pregnancy, umbilical cord complications, fetal abnormalities/conditions,
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hydramnios/oligohydramnios, premature or prolonged rupture of membranes or infection
of amniotic cavity. These categories and their corresponding ICD-9 codes are shown in

Table 5.1.

Self-Report

Women self-reported whether they had delivered vaginally or by cesarean.
Women who delivered by cesarean were asked whether the cesarean was planned or
unplanned, and the reason for the cesarean. The response categories for self-reported
reasons for planned and unplanned cesareans are listed in a supplementary appendix.
Women who said that the reason for their cesarean was a health problem of the mother, a
health problem of the baby, or “other,” provided a brief open-ended response specifying
the reason (n=366). We coded open-ended responses into categories following the ICD-9
coding scheme. The categorization of women’s open-ended and closed ended responses
and the correspondence with ICD-9 codes is shown in Table 5.1. As women could report
more than one reason for their cesarean, each potential reason was coded as yes/no. For
women who reported a maternal health problem that was not otherwise captured (n=16),
we compared each condition with the discharge record, and determined whether it was
concordant. For example, for a woman who stated that she had a cesarean because she
had Crohn’s disease, we looked to see if there was an ICD-9 code of 555.X in her
discharge record.

After doing an initial comparison of self-reported reasons for cesarean delivery
with ICD-9 codes in the discharge data, we made some changes to the coding scheme.

As we coded open-ended responses, there were two additional categories created:
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maternal fever, and presence of meconium. These categories were matched up with the
ICD-9 codes shown in Table 5.1. The code for “persistent occiput posterior” (660.3) was
initially grouped with the dystocia codes due to its grouping in the ICD-9 codes.
However, based on open-ended responses, it seemed likely that women understood this as
being a type of malposition, and we decided it was more appropriate to group it with the
other malpresentation/malposition codes (652). Similarly, “high head at term” (652.5) is
in the malpresentation/malposition category, but we chose to group this with dystocia
because it may be perceived by women as a lack of progress in labor. Finally, we
combined dystocia, macrosomia and cephalopelvic disproportion, as these could not be
distinguished in women’s responses. We also combined fetal distress/abnormality of fetal
heart rate with umbilical cord complications, as these would likely both manifest as
changes in the fetal heart rate.

Table 5.1 presents details on this categorization. The first column shows the name
for each category, such as “Failed induction.” The second column indicates which ICD-9
codes from the discharge data were ultimately included in the category. The third column
lists the closed-ended self-report responses included in each category. For example,
“baby was in the wrong position” corresponds to the category of “malpresentation.” The
fourth and final column explains the definition that was used to code open-ended
responses to each category.

Using the final coding scheme, a woman was categorized as “concordant” if at least one
of the reasons that she reported for her cesarean was present in the discharge data. Most

women (85.5%) reported only one reason for cesarean.

167



Table 5.1. Categorization of self-reported reasons for cesarean and discharge codes.

Category

Included discharge codes

Included responses from
closed-ended self-report

Examples/definition from open-
ended self-report

Failed induction

Failed vacuum or forceps

Dystocia, macrosomia, or
cephalopelvic disproportion

Dystocia (obstructed labor,
abormality of forces of labor,
prolonged labor)

Macrosomia

Cephalopelvic disproportion
Malpresentation

Bleeding/placental conditions

Abnormalities of organs/soft
tissues of pelvis

Fetal distress/abnormality of fetal
heart rate

659.0-659.1

660.7

660.0-660.9 (except 660.7);
661.0-661.9 (except 661.3);
662.0-662.2; 656.6; 653.0-653.9
660.0-660.9 (except 660.3 and
660.7); 661.0-661.9 (except

661.3); 662.0-662.2
656.6

653.0-653.9
652.0-652.9 (except 652.6); 660.3

641.0-641.9, 656.7-656.9

654.0-654.9 (except 654.2)

656.3, 659.7

none

none
Labor wasn't progressing; cervix
wasn't dilating; labor had gone on
too long baby's too big/mom's
hips too small

Labor wasn't progressing; cervix
wasn't dilating; labor had gone on
too long

none

Baby's too big/mom's hips too
small

Baby was in the wrong position

Problem with the placenta
(planned cesarean only)

Prior abdominal surgery (planned
cesarean only)

none

Failed induction
Failed vacuum/forceps (explicit
mention)

Dystocia (mentions of progress issues,
cervix not dilating, failure of baby to
descend, cervix dilating but not
thinning)

Macrosomia (mention of "big baby")
"mother's pelvis was too small"; "his
head was too large and he was stuck
in the birth canal"

Any mention of placental issues, such
as "placenta was detaching"

Bicornate uterus, prior uterine
surgery, large uterine fibroid
Any mention of baby's heart rate
being too high, too low, or baby
otherwise "not doing well"
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Table 5.1, continued. Categorization of self-reported reasons for cesarean and discharge codes.

Category

Included discharge codes

Included responses from
closed-ended self-report

Examples/definition from open-
ended self-report

Hypertension, pre-eclampsia
Diabetes

Other maternal health problem

Post term pregnancy

Umbilical cord complications

Fetal abnormalities, other fetal
conditions

Hydramnios/oligohydramnios

Premature/prolonged rupture of
membranes, infection of amniotic
cavity

Maternal fever

Meconium

642.0-642.9, 401-405.9
648.0, 648.8, 250-250.9

determined on individual basis

645.0-645.2

663.0-663.9
655.0-656.2; 656.5

657.0-658.0

658.1-658.9
658.4, 659.2, 672.0-672.9

656.8,792.3

none
none

none

Past due date (planned cesarean
only)

none
none

none

none
none

none

Any mention of hypertension, pre-
eclampsia, eclampsia, high blood
pressure

Any mention of diabetes

Mention of health issues not
otherwise categorized, such as
Crohn's disease

Mention of being "overdue" or past
due date
Mention of cord being pinched,

around the baby's neck, short cord,
etc.

Low birthweight

Any mention of too little or too much
amniotic fluid

Any mention of water having been
broken for too long or infection
Any mention of fever

Any mention of meconium (e.g.

"baby had passed meconium," or
"baby had swallowed meconium")
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Covariates

We assessed rates of concordance by several sociodemographic characteristics,
based on findings from prior research (Buka et al., 2004; Elkadry et al., 2003). These
included two measures of socioeconomic status (SES): education level (high school
degree, some college, bachelor’s degree, or higher) and poverty status based on federal
standards for family income and household size by year (poverty, near poverty, not
poverty). Other socio-demographic characteristics were age in years, race/ethnicity
(White, Black, Latina, or Other), primary insurance coverage from the hospital discharge
record (any private insurance vs. no private insurance), residence within a rural ZIP code,
and partnership status (married and living together, not married and living together,
other). We also created variables for whether the cesarean delivery was planned or
unplanned. Finally, to control for potential variation across hospitals, we included the
2008 birth volume at the 76 delivery hospitals (Kyser et al., 2012), and a set of indicators

for the delivery hospitals.

Analysis

Given each self-reported reason for cesarean, we first we assessed the probability
that the corresponding ICD-9 code appeared in the discharge data (this is the positive
predictive value of the self-report). Secondly, we assessed overall concordance between
women’s self-reports and hospital discharge data among all women in the sample
(percentage of women who reported at least one reason that also appeared in the
discharge data). We then examined concordance by socio-demographic and other

characteristics using bivariate logistic regression. Finally, we used multivariate logistic
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regression to examine the independent associations of each variable with concordance.

We used clustered standard errors to account for clustering within hospitals.

Results

Overall, 91% of women reported a reason for cesarean that was present in the
discharge data (Table 5.2). There was, however, substantial variation in positive
predictive value by reason for cesarean. For example, 91.1% of women who reported that
their cesarean was due to dystocia, macrosomia or cephalopelvic disproportion had one
of those indications in their discharge records, compared to 81.7% of women who said
that their baby was in the wrong position. Some indications with lower frequencies had

even lower PPVs, such as hydramnios/olighydramnios (60%).
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Table 5.2. Among women who self-reported each reason for cesarean delivery, the percent with that
condition in the discharge record (positive predictive value), First Baby Study (n=846).

Self-reported % with condition in
Condition category condition (n) discharge record
Failed induction 6 66.7
Failed vacuum or forceps 1 0.0
Combined dystocia, macrosomia, CPD 473 91.1
Dystocia 353 76.8
Macrosomia 16 31.3
Cephalopelvic disproportion 131 33.6
Malpresentation 186 68.8
Bleeding/placental conditions 13 923
Abnormlaities of organs/soft tissues of pelvis 6 66.7
Fetal heart tone or cord complications, combined
category 194 91.8
Fetal distress/abnormality of fetal heart rate 181 89.0
Umbilical cord complications 27 59.3
Hypertension, pre-eclampsia 37 91.9
Diabetes 3 100.0
Other maternal health problem 16 81.3
Post term pregnancy 4 75.0
Fetal abnormalities, other fetal conditions (IUGR) 1 100.0
Hydramnios/oligohydramnios 5 60.0
Premature/prolonged rupture of membranes,
infection of amniotic cavity 12 58.3
Maternal fever 19 89.5
Meconium 8 62.5
Percentage of women with at least one reason
corroborated by an ICD-9 code in the
discharge data 91.1

Note: The sum of Ns in column 2 is larger than the total sample (N=846) because women could self-

report more than one reason for cesarean.

There were few statistically significant bivariate associations with concordance

between women'’s self-reports of reasons for cesarean and their hospital discharge records

(Table 5.3). There was a gradient in concordance by poverty status, with 84% of women

in poverty reporting a reason for cesarean that was substantiated by the hospital discharge

data, compared to 89% of women with near-poverty income, and 92% of women with

higher incomes.
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Table 5.3. Concordance by select characteristics, First Baby Study (n=846).

% concordant p
Age,y 0.771
18-24 90.3
25-30 91.9
31-36 90.5
Race/ethnicity 0.161
White 91.7
Black 83.8
Latina 93.8
Other 91.2
Education 0.191
High school degree or less 87.1
Some college 91.2
Bachelor's degree or higher 92.2
Insurance at baseline 0.447
Private coverage 91.5
No private coverage (Medicaid,
other, no coverage) 89.7
Poverty status 0.040
Poverty 83.6
Near poverty 88.5
Not poverty 92.2
Rural zipcode of residence 0.696
No 91.3
Yes 89.9
Type of cesarean 0.114
Planned 94.5
Unplanned 90.4
Partnership status 0.831
Married and living together 91.3
Not married but living together 91.5
Other 89.5

Multivariate logistic regression results are shown in Table 5.4. After adjusting for
the covariates described above, women with a Bachelor’s degree or higher were more
likely to be concordant in the report of the reason for cesarean than women with a high
school education or less (AOR=2.38, p=.030), as were women not in poverty, compared

with women in poverty (AOR=2.51, p=.005).
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Table 5.4. Adjusted odds of concordance by select characteristics, First Baby Study (n=846).

AOR p

Age,y 0.94 0.124
Race/ethnicity

White 1.00

Black 0.51 0.133

Latina 1.74  0.447

Other 1.15 0.851
Education

High school degree or less 1.00

Some college 1.68 0.089

Bachelor's degree or higher 2.38 0.030
Poverty status

Poverty 1.00

Near poverty 1.54 0.304

Not poverty 2.51 0.005
Insurance at baseline

Any private coverage 1.00

No private coverage (Medicaid, other, no
coverage) 1.37 0.483
Rural zipcode of residence

No 1.00

Yes 0.88 0.772
Type of cesarean

Planned 1.00

Unplanned 0.50 0.088
Partnership status

Married and living together 1.00

Not married but living together 1.52  0.367

Other 1.46 0.444
Birth volume at delivery hospital 1.00 0.129

Note: Model also controlled for the hospital where the woman gave
birth. Clustered standard errors were used to account for correlation
among women giving birth in the same hospital.
Discussion
Over 90% of women who gave birth by cesarean reported a reason for the
cesarean delivery that was also recorded on their hospital discharge record. We found

some differences in concordance of women’s self-reports and hospital discharge records

by SES, with more accurate reports among higher-SES women.
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The SES differences in the concordance between self-report and hospital records
that we found are consistent with prior literature, both in the context of childbirth
(Elkadry et al., 2003) as well as other areas of healthcare (Attanasio & McAlpine, 2014).
The small SES differences that we found may be due to the fact that less than 10% of
women overall reported a reason for their cesarean that was not found in their discharge
record. Across the characteristics that we examined, the percentage concordant was still
well above 80% in every category. Previous studies have also found that women recall
their first birth more accurately than later births (Hopkins et al., 2007); given that all
women in this cohort were having their first baby, study participants may have recalled
their experiences with higher accuracy than would be found in a mixed-parity sample.

The most common categories of self-reported reason for cesarean were (1)
dystocia/cephalopelvic disproportion/macrosomia and (2) abnormality of fetal heart
rate/cord complications, and for both of these categories women’s recall was confirmed
by the discharge record over 90% of the time. These findings may be reassuring to
clinicians who counsel women regarding their chances for a successful VBAC, since the
dystocia category is a potentially recurrent indication that suggests that a woman’s
chances of VBAC may be lower, while abnormality of the fetal heart rate is a non-
recurrent indication that would not affect chances of VBAC success (Grobman et al.,
2007; Grobman et al., 2009). We found that women’s reports of malposition — which
would include breech presentation, a non-recurrent indication for cesarean — were less
likely to be confirmed by the discharge record. However, we were unable to distinguish
breech from other types of malposition, and women’s reports were still confirmed by the

discharge data over 80% of the time, suggesting a fair degree of accuracy.
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Limitations

While our study is one of the first to examine accuracy of women’s self-reported
reasons for having a cesarean delivery, there are some important limitations to consider.
First, while the FBS sample is fairly large and includes the experiences of women who
gave birth at a number of different hospitals, it is not a representative sample. Women in
the study were more likely to be white and more highly educated than the general
childbearing population in Pennsylvania (Kjerulff et al., 2013). Second, because the
diagnostic codes in the discharge data are not tied to a specific procedure, we could not
determine if the condition was the specific reason for the cesarean delivery. As a result, it
was not possible to do other statistical tests of concordance, such as kappa, which looks
at agreement between two data sources. The hospital discharge data may not be
completely accurate itself, but our method required us to assume that it was the gold
standard; kappa tests do not require this assumption. Finally, we did not have access to
medical records or clinical notes, which are likely more accurate than the discharge

record (Lain et al., 2012; Lydon-Rochelle et al., 2005).

Conclusions

Women'’s self-reported reasons for cesarean delivery were generally substantiated
by the hospital discharge record. There was, however, some variation in concordance
between self-reports and hospital records by reason for cesarean, education, and poverty

status.
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Chapter 6 : Discussion and Conclusions

The purpose of this dissertation was to examine the relationship between the
patient-provider relationship and potential overuse of medical procedures in the context
of maternity care. My principal aims were 1) to estimate the association between
characteristics of the patient-provider relationship and labor induction and cesarean
delivery, including non-medically indicated labor induction and cesarean delivery, and 2)
to investigate whether the patient-provider relationship plays a mediating or moderating
role in racial/ethnic and SES disparities in use of labor induction and cesarean delivery.
As a secondary aim, I also evaluated to what degree women’s self-reported reasons for
cesarean were substantiated by diagnostic codes in the hospital discharge record.

To achieve these aims, I used two sources of survey data that contained different
measures of the patient-provider relationship. I used the Listening to Mothers III survey
to analyze communication quality during prenatal care and perceived discrimination
(Aims 1 and 2), and data from the First Baby Study will be used to analyze involvement
in decision making (Aims 1 and 2). Survey data from the First Baby Study was linked to
hospital discharge data, so I used this data source to assess concordance between self-
reported reasons for cesarean delivery and indications in hospital discharge records (Aim
3).

Overall key findings of this dissertation were:

e Aiml
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o

Aim 2

Patient-reported communication quality in prenatal care was not
associated with use of labor induction or cesarean delivery.

Perceived discrimination during the birth hospitalization was associated
with lower odds of unplanned cesarean delivery and cesarean delivery
with definitive medical reason.

Women who felt more involved in decision making regarding their
delivery had lower odds of labor induction and lower odds of cesarean
delivery, and the reduction in odds was similar regardless of whether the

procedures were performed for a definitive medical indication or not.

Communication quality and perceived discrimination did not mediate the
relationship between race/ethnicity, SES, and use of labor induction and
cesarean delivery.

Communication quality and perceived discrimination were associated with
labor induction and cesarean delivery among some subgroups of women,
but there was not a consistent pattern to this variation.

In the First Baby Study, Black and Latina women had higher odds of
cesarean delivery compared to White women and highly educated women
had lower odds of cesarean delivery compared to less educated women,
but involvement in decision making was not a mediator in these

relationships.
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o The reduction in odds of cesarean delivery associated with greater
involvement in decision making was larger among Black women than
among White women.

e Aim3

o Over 90% of women with a cesarean delivery reported a reason for the

procedure that was substantiated by the hospital discharge record. There

was some SES variation in reporting accuracy.

Summary and discussion of key findings
Aim [ — Listening to Mothers

The patient-provider relationship may affect procedure utilization in childbirth
because this relationship is the context in which decisions about medical care are made.
Problems with patient-provider communication during prenatal care may hinder the
exchange of information and negatively affect the patient’s trust in the provider, both
during pregnancy and birth. My results indicate that many women have difficulty
communicating with their health care providers during the prenatal period, with 40-66%
reporting communication problems, such as refraining from asking questions or not
having all questions answered to the woman’s satisfaction. Nearly a quarter of women
also report experiencing discrimination based on race/ethnicity, insurance status, or a
difference of opinion about care during their hospital stay. This prevalence is similar to
that reported by DeMarco and Thorburn, who found that about 19% of Oregon Pregnancy
Risk Assessment Monitoring System (PRAMS) respondents reported feeling

discriminated against during maternity care for at least one of 10 reasons such as race,
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insurance status, or age (De Marco et al., 2008). Perceptions of discrimination in the
healthcare system are damaging because they can affect future expectations of care and
interactions with providers Hausmann et al., 2011).

Labor induction and cesarean delivery without definitive medical reason were
quite common in this sample. Twenty percent of women had a labor induction for a
reason that was not categorized as a definitive medical reason, and 17% delivered by
cesarean without definitive medical reason. Since other studies have not measured
potential overuse in this way and indications for obstetric procedures are not consistently
documented, it is difficult to compare the prevalence of potential overuse in this sample
to other data sources. Additionally, the childbirth context differs from situations where
any use of a procedure for a specific indication is considered inappropriate, and therefore
can be defined as overuse, such as the prescription of antibiotics for viral infections, or
use of cancer screenings in patients outside of recommended age ranges (Kale, Bishop,
Federman, & Keyhani, 2013). Rather, some cesarean deliveries due to labor taking too
long may be medically necessary, while others may not (American College of
Obstetricians and Gynecologists., 2014).

While I had hypothesized that there would be a relationship between
communication quality and obstetric procedure use, my results from Aim 1 using the

Listening to Mothers data indicated that patient-reported communication quality in

prenatal care was not associated with women’s chances of labor induction or cesarean

delivery, whether or not procedures were medically indicated. There were a few

associations between perceived discrimination during the birth hospitalization and labor

induction and cesarean delivery, but these associations ran contrary to my hypotheses. I
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had hypothesized that communication problems and perceived discrimination would be
associated with higher rates of labor induction and cesarean delivery, and that these
associations would be more pronounced for procedures without definitive medical
indication. While there were bivariate associations between perceived discrimination and
labor induction, the higher prevalence of perceived discrimination was concentrated
among women who had their labor induced for definitive medical reasons.

In multivariate models accounting for medical risk factors, perceived
discrimination overall was no longer related to induction risk. This is likely due to the
fact that health conditions — diabetes in particular — were strong predictors of
communication problems and perceived discrimination in this sample (Attanasio &
Kozhimannil, 2015) and are also predictors of medically indicated labor induction
(ACOG Committee on Practice Bulletins - Obstetrics, 2009). The exception was the
separate measures of perceived discrimination due to difference of opinion with a
provider, which was associated with higher risk of labor induction with definitive
medical indication even in multivariate models. It is possible that women who had
medical reasons for labor induction did not receive an adequate explanation about why
induction was necessary, but this speculation cannot be confirmed with the available data.
Perceived discrimination was associated with reduced chances of unplanned cesarean
delivery and reduced chances of cesarean delivery with definitive medical reason. In
contrast, I had hypothesized that negative features of patient-provider interaction, such as
perceived discrimination, would be associated with higher chances of cesarean delivery,
and that this association would be concentrated among cesarean deliveries occurring

without definitive medical indications. Given that there was no measure in the data of
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what kind of behavior women perceived as discriminatory, it is possible that women felt
discriminated against when they did not have a cesarean delivery when they felt that they
needed one, but again, the data do not allow further exploration of this. Ideally, it would
be helpful to have an open-ended response detailing the discriminatory incident.

Communication during prenatal care is more distal from the actual birth
experience compared to perceived discrimination during the birth hospitalization, and this
may be one reason that I found no associations between prenatal care communication and
procedure use at the time of childbirth. Women may have a provider attending their
delivery who was not the person who took the lead in their prenatal care — or indeed, who
they never met before the birth hospitalization (Declercq et al., 2013) However, I
explored this by looking only at the subsample of women whose main prenatal care
provider attended their birth, and my results were unchanged, suggesting that even where
there is continuity of care though pregnancy and during childbirth, there may not be a
strong direct relationship between communication, as measured in these data, and
obstetric procedure utilization. Alternatively, it is possible that if patient-provider
communication were better overall that it would influence procedure use, by facilitating
the ability to come to a quality medical decision (Street, 2013).

My results are somewhat different from those from an earlier study (Hessol et al.,
2012), which looked at six aspects of interpersonal processes of care (IPC) during
prenatal care and whether they were associated with cesarean delivery at two hospitals in
northern California. In one hospital, none of the six measures of IPC were associated with
cesarean delivery, and at the other hospital, one measure of communication was

positively associated with cesarean delivery while another measure of communication
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was negatively associated (Hessol et al., 2012). One of the IPC measures was related to
perceived discrimination, and it was unrelated to cesarean delivery at both hospitals. The
pattern of results from my study and the Hessol et al. study highlights the complex and
potentially context-dependent nature of the relationship between patient-provider
interaction throughout the prenatal period and procedure use in childbirth. Additionally,
results may be sensitive to measurement, with different measures of patient-provider

interactions producing different results.

Aim 1 — First Baby Study

I also examined involvement in decision-making regarding delivery as another
aspect of patient-provider interaction using data from the First Baby Study. Most women
felt very involved in the delivery decision-making process, with 63% reporting the
highest possible score on the scale assessing decision-making involvement. However,
15% of women reported suboptimal levels of involvement in decision making, and these
women were disproportionately likely to be from racial/ethnic minority groups, less
educated, and to lack private insurance. It is difficult to draw direct comparisons with
previous studies of decision-making involvement because of measurement differences;
additionally, there is wide variation in shared decision making depending on the specific
type of medical decision being made (Zikmund-Fisher et al., 2010), and few studies have
examined the intrapartum context. However, the study on IPC discussed above (Hessol et
al., 2012) included a measure of patient-centered decision-making, and found very high
scores (mean 4.3 out of a maximum of 5) at one hospital. Still, it is important to note that

the decision-making process being asked about in that survey referred to prenatal rather
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than intrapartum care. An Australian survey of women who recently gave birth assessed
the decision-making process around several perinatal procedures, including labor
induction and cesarean delivery (Thompson & Miller, 2014). For both procedures, most
women reported being informed and either having made the decision or having been
consulted in the decision (78% for labor induction and 84% for cesarean) (Thompson &
Miller, 2014).

The pattern of labor induction and cesarean delivery without definitive medical
reason was quite different in the First Baby Study and the Listening to Mothers III
Survey, and this may have partly been driven by the fact that First Baby Study
participants were all first time mothers. However, limiting the sample in Listening to
Mothers II1 to first time mothers did not eliminate these differences, suggesting that
measurement differences between the two data sources may also be a factor. In the First
Baby Study, only 6.5% of women had a labor induction without a definitive medical
reason (compared to 20% in LTM III). However, fetal heart tone issues and labor
dystocia (potentially “subjective” indications) were the reason for over half of cesarean
deliveries among First Baby Study participants. As mentioned earlier, it is difficult to
compare these definitions of overuse with other data sources, but for cesarean delivery in
particular, these estimates are consistent with previous studies finding that these
indications — which are subject to the interpretation and management of individual
providers — account for large proportions of primary cesarean deliveries (Barber et al.,
2011).

Despite the skewness of the measure used, involvement in decision-making was

strongly associated with lower chances of labor induction and cesarean delivery,
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consistent with my hypothesis. However, I had also hypothesized that involvement in

decision making would be more strongly associated with obstetric procedures occurring
without definitive medical indication, since these are the procedures that are more likely
to constitute overuse and more likely to be sensitive to patient input and preferences. In
contrast to this hypothesis, involvement in decision-making was similarly associated with
reduction in induction regardless of whether the procedure occurred for a definitive
medical reason. In the case of cesarean delivery, the association was actually slightly
larger in magnitude for cesarean with definitive medical indication than for cesarean
without definitive medical indication. When I distinguished cesareans occurring for
potentially “subjective” indications (fetal heart tone and labor progress issues), which
constitute a large proportion of cesarean deliveries among this group of first time mothers
and are thought to be sensitive to other aspects of labor management, the association with
involvement in decision-making was identical to that for cesarean delivery overall.

Given the nature of the First Baby Study data and the analyses performed, it is
difficult to know whether women’s involvement in delivery decisions caused lower use
of procedures, or whether having a labor induction or cesarean delivery made women feel
that they had been less involved in decision-making. Alternatively, it is possible that
providers with more participatory decision-making styles are less likely to induce labor or
perform cesarean deliveries. While the direction of causality is not certain, there are a few
considerations that lend credence to my findings. First, all models controlled for
women’s baseline attitude toward cesarean delivery (i.e. before ever giving birth), which
partially alleviates the concern that women were simply dissatisfied with having had a

cesarean and therefore reported less involvement in decision-making. Additionally, in a
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sensitivity analysis, I stratified the sample by attitude toward cesarean. Among women
who had more positive attitudes toward cesarean, involvement in decision making was
still strongly associated with reduced odds of cesarean delivery.

The theoretical link between involvement in decision-making and reduction in
intrapartum delivery is based on the idea that improved communication and patient
involvement in decision making make a quality medical decision more likely (Street,
2013, p. 288). For example, women might reach a point in her labor where she has been
progressing slowly and is tired or discouraged. Her provider could recommend that she
have a cesarean delivery. Alternatively, the provider could explain the medical situation
and offer her multiple options, including having a cesarean delivery at that time, or trying
a pain relief option, changing positions, having a snack, getting in the tub or shower, or
doing nothing for a certain period of time and deciding after that. Some women who are
offered options might choose cesarean delivery at that time. But among women who
choose another option, a subset may go on to have a vaginal birth, and for those women,
being involved in decision-making would have helped them avoid a cesarean delivery.
While I cannot decisively assert based on this study that involvement in decision making
reduces use of labor induction and cesarean delivery, my results are broadly consistent
with this hypothesis and suggest that studies in the future should be designed to evaluate

this causally.

Aim 2 — Listening to Mothers
In Aim 2a, I examined whether communication and perceived discrimination

mediated the relationship between race/ethnicity, SES, and labor induction and cesarean
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delivery. In the Listening to Mothers data, several of the basic assumptions that would

have been necessary for mediation to be possible were not met. Notably, the patterns of

cesarean delivery by race/ethnicity were quite different from previous studies using other
sources of data, in which Black women have higher cesarean delivery rates than White
women. These other data sources include vital statistics data, compiled from birth
certificates, which are a census of all births in the United States, and therefore provide
fairly definitive population-level statistics on the available data elements (Hamilton et al.,
2015). Sometimes cesarean delivery rates by race/ethnicity look similar unless age is
controlled for (indeed, the raw rates reported from birth certificate data show only small
differences). However, in multivariate models using the Listening to Mothers data, there
were no race or SES differences in cesarean delivery overall, and Black women had
lower odds than White women of cesarean delivery with definitive medical reason. This
finding suggests there may be limitations to the representativeness of the Listening to
Mothers III data, especially with respect to race/ethnicity, considering the numerous
studies showing higher cesarean delivery rates among Black women compared to White
women (Edmonds et al., 2013; Getahun et al., 2009; Haberman et al., 2013; Huesch &
Doctor, 2015; Janevic et al., 2014; Roth & Henley, 2012; Washington et al., 2012).
However, there are no other available national data sources that collect information on
both communication and procedure utilization in perinatal period, so the Listening to
Mothers survey was the best possible source of data for this analysis, despite its
limitations.

Overall, Black, Latina, and women from other racial/ethnic groups had lower

odds relative to White women of having a labor induction, particularly a labor induction

187



without definitive medical indication. However, communication and perceived
discrimination were not mediators in these associations. Women with Medicaid coverage
for maternity care had higher odds of labor induction compared to privately insured
women, particularly for labor induction with definitive medical indication, suggesting
that this may have to do with unmeasured comorbid health conditions or medical
complications in this population that may have made induction medically necessary, but
this level of clinical detail was not available in the LTM survey. Again, the relationship
between Medicaid coverage and labor induction was not mediated by communication or
perceived discrimination.

Aim 2b analyses identified several statistically significant interactions between
race/ethnicity, SES measures, and communication and discrimination. Because the main
effects of communication and discrimination were generally not significant, the
interactions indicated subgroups for whom communication or discrimination were related
to obstetric procedure use. Barriers to open discussion and perceived discrimination were
associated with increased odds of labor induction among women from other racial/ethnic
groups only. This result is difficult to interpret because of the heterogeneity of this group,
which included Asian women, Native American women, women who reported multiple
races, and women who declined to report their race. Discrimination was associated with
higher odds of induction among the most highly educated and privately insured women
only. Barriers to open discussion was associated with induction without definitive
medical indication among Black women only. In contrast, some of the communication
measures were associated with higher chances of cesarean delivery for definitive

indication among Latina women only, and those in the lowest and highest education
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groups. Taken together, these results are difficult to summarize (there is not a clear
pattern, for example, of whether patient-provider interaction is more strongly associated
with obstetric procedures among more socially privileged or marginalized groups), but
they do build on the notion that these aspects of patient-provider relationship are
associated with use of labor induction and cesarean delivery in some circumstances and

may vary across socio-demographic groups.

Aim 2 — First Baby Study

In Aim 2a using the First Baby Study, involvement in decision making did not

mediate the relationship between race, SES, and labor induction or cesarean delivery. In

this data source, the prerequisites for possible mediation were met: women from
racial/ethnic minority groups and women with lower SES had lower involvement in
decision-making compared to women who were White and higher-SES. White and Latina
women had the highest rates of labor induction before adjusting for other factors. In the
full models, Black women had reduced chances of labor induction without definitive
medical indication compared to White women. While race/ethnicity was not associated
with cesarean delivery overall in unadjusted analyses, White women had the lowest rates
of any racial/ethnic group of cesarean delivery for subjective indication (16%, vs. 21-
22% for other groups). These differences grew starker in the multivariate models, where
Black and Latina women had higher odds of cesarean delivery overall compared to White
women, unplanned cesarean delivery, cesarean delivery without definitive medical
reason, and cesarean delivery for subjective indication. This is consistent with previous

studies that have found that not only do Black (and in some cases, Latina) women have
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higher odds of cesarean delivery overall, but are particularly likely to have cesarean
delivery for nonreassuring fetal heart tracing and failure to progress (Washington et al.,
2012) — the two indications classified as “subjective” indications for cesarean.

Women with graduate education had lower chances of labor induction and
cesarean delivery compared to women with a high school degree or less. In both cases,
however, this was concentrated among procedures with definitive medical indication,
suggesting that women with graduate education may have had unmeasured better health
status such that their risk for cesarean was reduced, rather than leveraging their resources
to avoid labor induction or cesarean delivery (Roth & Henley, 2012). While my analysis
controlled for factors such as age, diabetes, obesity, and hypertension, additional health
characteristics could vary by education and be related to chances of having a medical
reason for delivering by cesarean.

Despite the racial/ethnic and SES differences in both involvement in decision
making and obstetric procedure use, the available measure of involvement in decision
making was not a mediator of the relationship between race/ethnicity, SES and use of
procedures. This analysis provides important new information, because studies
documenting racial/ethnic disparities in cesarean delivery have hypothesized several
mechanisms that may explain the disparity; [ was able to account for some of these in my
analysis. One such mechanism is patient-provider interaction, which I was explicitly
exploring (Edmonds, Hawkins, & Cohen, 2014; Huesch & Doctor, 2015). Importantly, I
was able to simultaneously control for pre-existing patient attitudes toward delivery
mode; it has been suggested that preferences around birth may differ by race/ethnicity

and that this may also account for differences in utilization patterns (Chung et al., 2006;
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Edmonds et al., 2014; Janevic et al., 2014), but I included this measure in my multivariate
models and there were still racial/ethnic differences in cesarean delivery. While
involvement in decision making was not a mediator in this analysis, my measure of this
was limited and I was not able to account for other aspects of patient-provider interaction,
such as communication quality, either in prenatal care or during the birth hospitalization.
An additional potential mediator that should be a priority for future research in this area
is provider bias, or the idea that clinicians may have implicit attitudes toward different
socio-demographic groups that affect their behavior with patients, including both
interpersonal behavior as well as diagnostic and treatment decisions (van Ryn et al.,
2011). This may be particularly salient in labor management decisions, which are subject
to the interpretation of individual providers (Janevic et al., 2014; van Ryn et al., 2011). If
providers believe, for example, that Black women are more likely to end up delivering by
cesarean, they may be quicker to resort to cesarean delivery even if other management
options might also be appropriate.

Involvement in decision-making was associated with larger reductions in cesarean

delivery risk among Black women than White women. Indeed, for each of the cesarean

outcomes, the reduction in predicted probability of cesarean was about twice as large for
Black women compared to White women. This suggests that increasing involvement in
delivery decision making could have the potential to reduce racial/ethnic disparities in
cesarean delivery. When involvement in decision making was high, Black women had a

predicted probability of cesarean delivery similar to that of White women.

Using patient-reported measures
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My results underscore the importance of carefully considering differences
between external and subjective measures of patient-centered care such as
communication quality and involvement in decision-making. In the case of
communication, research using observer-derived rather than self-reported measures (e.g.
observation or transcribed recordings) of communication during clinical encounters has
found that racial/ethnic minority patients experience poorer-quality communication than
White patients (Cené, Roter, Carson, Miller, & Cooper, 2009; Johnson, Roter, Powe, &
Cooper, 2004; Roter, Stewart, Putnam, Stiles, & Inui, 1997), while studies using patients’
own assessments of their communication with providers have had mixed results, with
some finding poorer communication among non-White patients and others finding
equivalent or more positive communication reports from patients from racial and ethnic
minority groups (Agency for Healthcare Research and Quality, 2014; Becker & Tsui,
2008; Fongwa, Cunningham, Weech-Maldonado, Gutierrez, & Hays, 2008; Haviland,
Morales, Dial, & Pincus, 2015; Lurie, Zhan, Sangl, Bierman, & Sekscenski, 2003;
Morales, Elliott, Weech-Maldonado, Karen, & Hays, 2001; Palmer et al., 2014). In my
prior analyses using Listening to Mothers III data, women who were more educated
reported more problems asking questions and barriers to having an open discussion with
their provider, and Black women had lower odds of moderate reluctance to ask questions
compared to white women (Attanasio & Kozhimannil, 2015). There are two explanations
for these findings. First, expectations of care may vary by social group. For example,
more educated women might expect a higher degree of responsiveness from their
physicians regarding their concerns and therefore perceive the same behavior from a

physician more negatively than would a woman with less education and lower
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expectations. A second explanation is that people may respond differently to survey items
based on their social group (Elliott, Haviland, Kanouse, Hambarsoomian, & Hays, 2009).
The items used in this study asked about specific aspects of communication, and these
types of measures are less vulnerable to response tendency differences than global
assessments of care quality. However, given that the communication scales have not been
validated for use across groups, response tendency may have impacted results.

Self-report is a common way to measure discrimination, and is important because
perceived discrimination is associated with many negative consequences, including worse
communication in the clinical encounter, lower patient ratings of care, less adherence to
treatment recommendations, and poorer overall health (Blanchard & Lurie, 2004;
Hausmann, Jeong, Bost, & Ibrahim, 2008; Hausmann et al., 2011; Weech-Maldonado,
Hall, Bryant, Jenkins, & Elliott, 2013). Some experts advocate using measures that
account for the fact that people may report discrimination differently; for explicit
measures like those used in this study, for example, a scale can be included that
measures respondents’ tendency to respond according to social desirability (Krieger et
al., 2011). While the Listening to Mothers data did not contain such a measure, the
findings were consistent with previous studies: patients from racial/ethnic minority
groups were more likely to report experiencing discrimination during the birth
hospitalization than were White patients (Hausmann et al., 2008; Weech-Maldonado et
al., 2013).

Using the patient-reported measure of involvement in decision-making in the First
Baby Study, I found that the vast majority of women reported being very involved in

decisions related to their birth. Several studies have compared patient reports of shared
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decision making and observer report, and found that there are substantial differences in
the prevalence of shared decision-making depending on which measure is used (Kasper,
Heesen, Kopke, Fulcher, & Geiger, 2011; Pass, Belkora, Moore, Volz, & Sepucha, 2012;
Saba et al., 2006). However, disagreement was almost universally in the direction of the
patient reporting more involvement in the decision-making process compared to the
observer rating. Assuming that women’s reports in the First Baby Study were likewise
inflated, this would attenuate the effects of involvement in decision-making, suggesting

that the associations identified in this dissertation may be underestimates.

Limitations

My findings are subject to several important limitations. First, the associations
that I identified between aspects of the patient-provider relationship and use of labor
induction and cesarean delivery cannot be interpreted as causal, as neither data source
contains an exogenous predictor generating variation in the measures of patient-provider
communication and perceived discrimination. The measure of involvement in decision-
making, in particular, occurred simultaneously with the outcome — procedure use during
delivery. Collecting information prospectively on women’s involvement in decision
making during labor would be ideal, but the logistics for actually carrying this out would
be very challenging.

Second, my key outcome measures were based on women’s retrospective self-
report of their experiences. The use of retrospectively self-reported measures raises
questions about 1) the accuracy of self-reports for these measures, and 2) women’s recall

of their birth experiences over time. However, research in industrialized countries shows
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that women report whether they have had a cesarean with almost 100% accuracy, and
labor induction with good accuracy (Bat-Erdene et al., 2013; Rice et al., 2007; Troude et
al., 2008). While I had no way of corroborating women’s self-reports in the Listening to
Mothers III data, I was able to specifically examine women’s self-reported reasons for
cesarean in the First Baby Study. My results were reassuring, with over 90% of women
reporting a reason for cesarean that was substantiated by the hospital discharge record
(which is not itself a perfect gold standard in this case). A separate but related issue is
whether women’s perceptions or memories of their birth experiences change over time in
ways that are more complex than simply forgetting. Overall, this body of research shows
that women recall their birth experiences vividly, even years later (Conde, Figueiredo,
Costa, Pacheco, & Pais, 2008; Simkin, 1992; Takehara, Noguchi, Shimane, & Misago,
2014; Waldenstrom, 2003). Women responded to the LTM 3 survey an average of 10-11
months after giving birth, but in a broader range of elapsed time (3 to 19 months), which
could differentially bias women's responses. However, women’s reports of
communication and perceived discrimination did not vary by how long after birth they
were responding to the survey. Women responded to the FBS survey about one month
after giving birth, so there is less concern about differential bias based on how long after
the birth they were responding.

Third, the available measures of each dimension of the patient-provider
relationship in the two data sources were quite limited, and the decision-making process
that [ am interested in is a complex one. With perceived discrimination, for example, I
was not able to measure whether women experienced discrimination during prenatal care,

or what kind of treatment in the hospital was perceived as discriminatory and from
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whom. The measures of involvement in decision-making focused more on women’s
subjective experiences rather than concrete practices necessary for shared decision-
making such as whether the provider offered information and described the risks and
benefits of different options (Fowler, Gerstein, & Barry, 2013; Pass et al., 2012). Neither
data source collected information on the provider’s race/ethnicity, and this may be
relevant given that patient-provider pairs who are racially concordant may have better
communication (Cooper et al., 2003), and the relationship between patient-provider
communication and other outcomes (such as medication adherence) may vary depending
on whether the pair is racially concordant (Schoenthaler, Allegrante, Chaplin, &
Ogedegbe, 2012). A strength of this study was the availability of measures of birth
attitudes or preferences. However, the statements about birth attitudes in Listening to
Mothers IIT were asked without reference to any specific time period; women's birth
attitudes may have changed based on their recent birth experience. There is no available
research on this topic to suggest how likely this is.

Finally, both data sources pose challenges related to generalizability. The LTM 3
sample includes women from all 50 states, and demographic and clinical characteristics
of the sample approximate those of the national childbearing population. However, for
reasons discussed in the methods section regarding the web-based recruitment strategy,
the sample cannot be said to be nationally representative. The FBS cohort over-represents
women from more socially privileged groups compared to the population of first-time
mothers in Pennsylvania (Kjerulff et al., 2013). While neither data source is a state- or
nationally-representative probability sample, both sources include information about a

group of childbearing women with a wide range of characteristics and experiences.
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Implications for policy and practice

Stakeholders in the maternity care system, including women and their families,
clinicians, and policymakers, need routinely-collected data on women’s experiences and
quality of care in childbirth, and specifically the degree to which it is consistent with
patient-centered care. There are persistent difficulties in comparing prevalence estimates
of high quality communication, perceived discrimination, and shared decision-making
(and other aspects of the patient experience) in maternity care because of measurement
differences across studies. This also makes it difficult to examine quality of care across
patient settings and over time. One solution to this problem would be to create a
maternity care-specific set of Consumer Assessment of Healthcare Providers and Systems
(CAHPS) measures so that women’s experiences would be routinely assessed in a
comparable format (Jolivet, Corry, & Sakala, 2010). A provision to do just that is
included in the Quality Care for Moms and Babies Act (S. 466), which was introduced in
the US Senate in 2015 (after earlier versions were introduced in 2011 and 2013); this bill
is supported by professional organizations including ACOG and ACNM.? Beyond
providing information, CAHPS measures can have the added benefit of nudging
providers and hospitals toward more patient-centered behavior because their scores are
often made public.

My study analyzes patient-centered care in an inpatient context. Despite attention
to shared decision making as an important component of patient-centered care, most

research and interventions have not addressed the context of acute care, such as the

8 https://www.acog.org/-/media/Departments/Government-Relations-and-
Outreach/201303QualCareActLegSummary.pdf
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intrapartum period. I found that less involvement in decision-making was associated with
both medically indicated and non-medically indicated labor induction and cesarean
delivery. Even when these procedures are medically necessary, many situations are not
the type of emergency that would preclude taking the time to involve the woman in the
decision-making process. However, increasing women’s involvement in decision making
during birth (or patient involvement in decision making in other types of inpatient care)
requires some adaptations to existing frameworks for achieving shared decision making.
For example, decision aids are an effective way of ensuring that patients are provided
balanced information prior to making a decision (Stacey et al., 2014) and have been
shown to be effective at increasing women’s knowledge and reducing decisional conflict
for several scenarios in pregnancy and birth (Dugas et al., 2012; Say et al., 2011;
Vlemmix et al., 2013). Decision aids might be appropriate for making decisions about
common reasons for inducing labor (like pregnancy continuing beyond 41 weeks). While
at least one decision aid exists for inducing labor at or beyond 42 weeks,” such decision
aids are not routinely incorporated into maternity care in the U.S. Organizations like the
California Maternal Quality Care Collaborative and a partnership between Childbirth
Connection and the Informed Medical Decisions Foundation have projects underway to
develop and pilot decision aids to promote shared decision making in more maternity
care situations (Main, Castles, Peterson, & Werkmeister, 2016; Romano, 2013). When
these tools become available, additional efforts will be needed to ensure that they are
actually adopted into clinical practice and to monitor implementation (Friedberg, Van

Busum, Wexler, Bowen, & Schneider, 2013).

% http://www.havingababy.org.au/labour_and birth_decision_aids
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Decision aids may be less practical, however, for the scenario of an unplanned
cesarean delivery during labor, where there would be wide variation in the potential
reasons for considering a cesarean delivery, as well as multiple contextualizing factors to
take into account. There is very little research on the use of decision aids in the inpatient
context. While some studies have assessed the use of decision aids in the Emergency
Department context, and found that such interventions had positive effects, these were
limited to patients presenting with very specific, non-emergent conditions (Flynn et al.,
2012). Communication skills training for clinicians that is specifically targeted toward
intrapartum care and that incorporates principles of shared decision making may be
useful to enhance the quality of the decision-making process without the use of formal
decision aids (Coxeter et al., 2015). Such training should include not only primary
providers in maternity care such as physicians and nurse-midwives, but also labor and
delivery nurses, who are in the most constant contact with women and their families
during labor. Inclusion of nurses would also be consistent with findings that engaging
clinicians other than physicians is a facilitator of shared decision making actually being
adopted (Friedberg et al., 2013).

While I did not find that communication in prenatal care was associated with use
of intrapartum procedures, good communication in prenatal care is also important for
laying the groundwork necessary for shared decision making during birth. To engage in
shared decision making, patients must have information about the risks and benefits of
different options, and clinicians must have information about the patient’s preferences
and goals for care (Charles, Gafni, & Whelan, 1997). To align care with patient goals and

preferences, patients and providers should establish mutual expectations during the

199



prenatal period, and then adjust as needed during the labor and birth in the hospital.
Efforts to encourage better communication may need to include compensation for
clinicians for time spent on communication, informed consent, and shared decision
making (Main et al., 2012). Additionally, patient education and support services offered
as an adjunct to clinical care, or group prenatal care models such as Centering Pregnancy
(Ickovics, Kershaw, & Westdahl, 2007) may provide a forum for women to receive
needed information with less time pressure. Although childbirth education may also be
effective at increasing patient information and engagement, it is not covered by all
insurance plans or by all state Medicaid programs, and thus may not be accessible to all
women (Ranji, Salganicoff, Stewart, Cox, & Doamekpor, 2009).

I found that involvement in decision making was associated with reduced chances
of labor induction and cesarean delivery, but not necessarily reduction in overuse
specifically. In addition to the suggestions for enhancing and monitoring the provision of
patient-centered care in maternity care discussed above, other avenues for reducing
overuse of labor induction and cesarean delivery should be pursued. Reducing overuse of
these procedures presents a slightly different challenge than for procedures or treatments
that are absolutely unnecessary, such as prescribing antibiotics for viral infections or
labor induction or cesarean delivery prior to 39 weeks gestation without a medical
indication. Instead, the context of overuse for labor induction and cesarean section after
39 weeks is one of clinical uncertainty and subjectivity of potential indications.
Nevertheless, clinical practice guidelines are one way of addressing overuse (Morgan et
al., 2015), and professional organizations are moving toward this with documents such as

“Safe Prevention of the Primary Cesarean Delivery,” which describes updated strategies
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for managing long labors and abnormalities in fetal heart rate, two of the indications that
are considered to be subjective and drivers of the increase in cesarean rates in the 2000s
(American College of Obstetricians and Gynecologists., 2014). Quality collaboratives at
the state level are also developing toolkits with both practice guidelines and
implementation resources to help hospitals be more supportive of vaginal birth
(California Maternal Quality Care Collaborative, n.d.). Changing financial incentives for
providers and hospitals by using different payment models such as a bundled payments
system is also important to achieve reductions in unnecessary procedure use (Angood et
al., 2010; Conrad, Vaughn, Grembowski, & Marcus-Smith, 2015).

Eliminating racial/ethnic and SES disparities in the receipt of patient-centered
care and in overuse of obstetric procedures should also be a priority. If some hospitals are
less likely to undertake quality improvement efforts and racial/ethnic minority women
and lower-SES women are disproportionately likely to receive care in such hospitals,
initiatives that reduce overuse of labor induction and cesarean delivery and increase care
quality could actually increase disparities (Howell, Egorova, Balbierz, Zeitlin, & Hebert,
2016). As new clinical practice guidelines and hospital-based policies are introduced with
the goal of reducing overuse of procedures or supporting vaginal birth, the effects of such
changes on disparities in care should be closely monitored. For example, if more
standardized guidelines for responding to fetal heart rate tracings are successful in
reducing cesarean deliveries for this indication, it is also necessary to determine whether
this reduces racial disparities (Getahun et al., 2009). Some states have considered or
enacted legislation that encourages or requires the use of shared decision making (e.g.

through the use of a certified decision aid) as part of informed consent for certain medical
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decisions (Shafir & Rosenthal, 2012); if adapted to the maternity care context, such
requirements could help to ensure that shared decision making is more uniformly adopted
across healthcare settings. Additionally, strategies designed to increase the quality of
patient-provider communication, information sharing, and shared decision making must
be attentive to the needs of vulnerable groups to ensure that such interventions reduce

rather than widen disparities (Durand et al., 2014).

Conclusions

A statement endorsed by key professional organizations in maternity care
(including ACOG, the Society for Maternal Fetal Medicine, the American College of
Nurse Midwives, and the Association of Women’s Health, Obstetric and Neonatal
Nurses) asserts that “mutual respect, patient-centered care, and shared decision making
are essential for providing quality obstetric care” (“Quality Patient Care in Labor and
Delivery: A Call to Action,” 2011). In this dissertation, I examined whether factors
consistent with patient-centered care were associated with utilization of labor induction
and cesarean delivery, particularly when these procedures may have been overused.
Concern about the quality problem of overuse was one of the motivations for this study,
and I did find that use of obstetric procedures that may have constituted overuse was
high. However, despite the fact that many women had less-than-optimal relationships
with their medical providers, this did not explain overuse. I found that communication in
prenatal care and perceived discrimination during the birth hospitalization were not
consistently associated with use of labor induction and cesarean delivery. However,

involvement in decision making was consistently and strongly associated with reduced

202



chances of both labor induction and cesarean delivery, regardless of reason for the
procedure. This suggests that increasing women’s involvement in delivery decision
making may reduce procedure use overall, but not overuse specifically. Nevertheless,
communication quality, involvement in decision making and respectful treatment of
patients (i.e. lack of discrimination) are necessary for patient autonomy and building trust
in the patient-provider relationship. Strategies to increase the delivery of patient-centered
care need to be adapted and implemented for the maternity care context — particularly the
intrapartum context, and executed alongside strategies targeting reduction in use of

unnecessary procedures.
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Appendices

Appendices to Chapter 3

Appendix 3.1. Comparison of Listening to Mothers III results and Federal
Vital and Health Statistics.

Listening to  Federal Vital and
Mothers II1 Health Statistics

Data item (%) (%)
Birth attendant
Doctor 84 92
Midwife 10 8
Race/ethnicity
White 55 54
Black 15 15
Hispanic 23 24
Asian and other 7 7
Age
18-24 32 32
25-29 28 29
30-34 25 25
35-39 12 12
40-45 3 3
Parity
1 41 39
2 33 32
3 27 28
Education
High school or less 42 45
Some college 29 27
College and post-graduate 30 28
Method of birth
Vaginal 69 68
Vaginal with vacuum or forceps 9 4
Vaginal birth after cesarean 2 1
Cesarean 31 32
Primary cesarean 15 19
Repeat cesarean 16 13
Procedures
Induced labor 36 24
"Augmentation" of labor 36 21
Ultrasound 99 70
Episiotomy, among vaginal births 17 13

Note: National natality data is presented for mothers age 18-45 with a singleton
hospital birth to enhance comparability. Episiotomy rate is from the 2010 National
Hospital Discharge Survey.

Reproduced from: Declercq, Eugene, Sakala, C., Corry, M., Applebaum, S., &
Herrlich, A. (2013). Listening to Mothers III: Pregnancy and Childbirth. New
York, NY.
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Appendix 3.2. First Baby Study sample in comparison to population of first,
singleton births among women aged 18-36 in Pennsylvania in 2008.

Study sample Population
% %
Characteristics (n=3,006) (n =43,430) P-value
Mode of delivery 0.1
Normal vaginal 62.6 61.1
Instrumental vaginal 8.7 8.9
Cesarean 28.7 30
Maternal age (vears) <0.001
18-24 27 46.2
25-29 39.7 31
30-36 333 22.9
Race/ethnicity <0.001
White 83.2 76
Black 7.4 13.2
Hispanic 5.5 5.8
Other 39 5
Education <0.001
High school degree or less 16.7 36.2
Some college or technical 26.7 28.9
College grad or higher 56.6 34.8
Insurance <0.001
Private 76.7 64.8
Public 22.9 29.8
Self-pay 0.4 55
Marital status <0.001
Married 70.4 52.5
Not married 29.6 47.5

Reproduced from: Kjerulff KH, Veloff DL, Zhu J, Chuang CH, Hillemeier MM,

Paul IM, Repke JT. Mode of First Delivery and Women's Intentions for
Subsequent Childbearing: Findings from the First Baby Study. Paediatric and
Perinatal Epidemiology 2013; 27:62-71.
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Appendix 3.3. Full factor analysis results, Listening to Mothers III.

Principal component factor analysis
Unrotated

Retained factors =3

Factor Eigenvalue Difference Proportion Cumulative
Factorl 3.94143 1.9024 0.3941 0.3941
Factor2 2.03903 1.00164 0.2039 0.598
Factor3 1.03738 0.25845 0.1037 0.7018
Factor4 0.77893 0.22573 0.0779 0.7797
Factor5 0.5532 0.09137 0.0553 0.835
Factor6 0.46183 0.09847 0.0462 0.8812
Factor7 0.36336 0.04403 0.0363 0.9175
Factor8 0.31934 0.03574 0.0319 0.9494
Factor9 0.2836 0.0617 0.0284 0.9778
Factor10 0.2219 0.0222 1
Factor loadings (pattern matrix) and unique

variances

Variable Factorl Factor2 Factor3 Uniqueness
rush 0.6366 0.3747 0.3731
diffcare 0.6463 0.4375 0.3872
difficult 0.6592 0.5199 0.2898
medwords 0.4003 -0.3593 0.6487
timerev 0.5964 0.603 0.2286
ansrev 0.6312 0.548 0.2465
encrev 0.5856 0.5692 0.2558
disrace 0.6691 -0.566 0.1691
disins 0.6961 -0.5272 0.16
disopin 0.7032 -0.4831 0.2233
Rotatation: orthogonal varimax

Factor Variance Difference Proportion Cumulative
Factorl 2.67738 0.22582 0.2677 0.2677
Factor2 2.45156 0.56267 0.2452 0.5129
Factor3 1.88889 0.1889 0.7018
Rotated factor loadings

Variable Factorl Factor2 Factor3 Uniqueness
rush 0.4093 0.6735 0.3731
diffcare 0.7136 0.3872
difficult 0.7967 0.2898
medwords 0.4063 0.4067 0.6487
timerev 0.8613 0.2286
ansrev 0.8423 0.2465
encrev 0.8503 0.2558
disrace 0.9019 0.1691
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disins 0.9032 0.16
disopin 0.8568 0.2233
Factor rotation matrix

Factorl Factor2 Factor3
Factorl 0.6383 0.548 0.5406
Factor2 -0.6754 0.7356 0.0517
Factor3 -0.3693 -0.3982 0.8397
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Appendix 3.4. Involvement in decision-making factor analysis results, First Baby Study.

Tetrachoric correlation matrix for involvement in decision-making items.

Item 1 Item 2 Item 3 Item 4 Item 5
Item 1 1
Item 2 0.7191 1
Item 3 0.6811 0.6328 1
Item 4 0.4591 0.3483 0.6296 1
Item 5 0.5126 0.3098 0.7553 0.6015 1
Item 6 0.7081 0.6413 0.651 0.5202 0.4778

Principal Component factor analysis

Unrotated Retained factors=1

Factor Eigenvalue Difference  Proportion Cumulative
Factorl 3.90454 2.99425 0.6508 0.6508
Factor2 0.91029 0.46497 0.1517 0.8025
Factor3 0.44531 0.11089 0.0742 0.8767
Factor4 0.33442 0.07669 0.0557 0.9324
Factor5 0.25773 0.11003 0.043 0.9754
Factor6 0.1477 0.0246 1

Factor loadings (pattern matrix) and unique variances

Variable Factorl Uniqueness
ddmslr 0.8505 0.2766
ddms2r 0.7587 0.4243
ddms3r 0.9046 0.1817
ddms4r 0.7265 0.4722
ddms5r 0.7535 0.4322
ddmsor 0.8317 0.3083

Rotation: orthogonal varimax
Factor Variance Difference

Proportion Cumulative

Factorl 3.90454

Rotated factor loadings

Variable Factorl Uniqueness
ddmslr 0.8505 0.2766
ddms2r 0.7587 0.4243
ddms3r 0.9046 0.1817
ddms4r 0.7265 0.4722
ddms5r 0.7535 0.4322
ddms6r 0.8317 0.3083

0.6508

0.6508
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Appendix 3.5. Cronbach's alpha results for Involvement in Decision-making Scale, First Baby

Study (n=2940).

Average

Item-test Item-rest interitem
Item correlation correlation correlation Alpha
My opinions and desires about
delivery were taken into account 0.6431 0.4417 0.2640 0.6421
I was treated with respect throughout
the delivery process. 0.5371 0.3058 0.3039 0.6858
I had an equal say in how my baby
was delivered. 0.7178 0.5442 0.2360 0.6070
I had an equal say in when my baby
was delivered. 0.5865 0.3677 0.2853 0.6662
I was not given a choice as to when
and/or how my baby would be
delivered. 0.6231 0.4152 0.2716 0.6508
I was pleased with the way decisions
were made as to when and how my
baby would be delivered. 0.6491 0.4496 0.2618 0.6394
Test scale 0.2704 0.6898
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Appendix 3.6. Correlation matrix between all analytic variables, Listening to Mothers III.

race4cat
edudcat
payer
incimp_r
agedcat
marst2
forborn
region
firsttime
preprov
bpmeds2
diabetes
obesepp
doula
gestcat_r
laborown
natproc
knewdelivp~v
maleprov
painmed
pit2
inducedr5
inducecat2
cdeliv
unplances
plances
mode
cestype
cesrestype2
holdback
opendiss
discrim
holdlev2
openlev3
trtlev
trtrace
trtins
trtopin

race4cat

1.00
-0.09
0.20
-0.13
-0.16
-0.16
0.30
0.14
0.09

0.03

0.06

0.10
-0.03
0.05
-0.01
0.01

0.02

0.04
-0.05
-0.06
-0.07
0.00
-0.02
-0.03
-0.02
-0.02
-0.01
-0.03
-0.02
0.07

0.03

0.12

0.08

0.02

0.12

0.15

0.12

0.07

edudcat

1.00
-0.31
0.50
0.28
0.33
0.03
-0.07
0.02
-0.02
-0.01
-0.03
-0.09
-0.01
0.01
0.10
0.05
-0.10
-0.10
0.05
0.02
-0.04
-0.06
0.02
0.01
0.02
0.03
0.02
0.02
0.00
-0.06
-0.03
0.01
-0.02
-0.03
-0.02
-0.06
-0.02

payer

1.00
-0.36
-0.27
-0.30
0.07

0.13

0.06

0.12

0.05

0.08

0.01

0.02
-0.01
-0.09
-0.06
0.12

0.03
-0.10
-0.06
0.04

0.02
-0.05
-0.02
-0.04
-0.02
-0.04
-0.04
0.11

0.12

0.18

0.10

0.09

0.18

0.17

0.19

0.14

incimp_r

1.00
0.33

0.37
-0.03
-0.08
0.01
-0.07
0.00
-0.01
-0.11
0.02

0.05

0.03
-0.01
-0.10
-0.08
0.04

0.04
-0.06
-0.07
0.01
-0.05
0.05

0.01
-0.02
0.01
-0.01
-0.06
-0.02
-0.01
-0.05
-0.03
-0.02
-0.08
-0.02

age4cat

1.00
0.32
0.01
-0.07
-0.32
-0.11
-0.01
-0.03
0.02
-0.08
-0.06
0.03

0.03
-0.07
0.08

0.02

0.15
-0.04
-0.04
0.14
0.04
0.14
0.12

0.11

0.13
-0.12
-0.12
-0.13
-0.14
-0.11
-0.14
-0.15
-0.14
-0.12

marst2

1.00
0.07
-0.03
-0.17
-0.06
-0.05
-0.04
-0.04
-0.01
-0.03
0.05

0.01
-0.11
0.00

0.08

0.11
-0.02
-0.02
0.05
-0.03
0.09

0.04

0.02

0.06
-0.06
-0.10
-0.08
-0.08
-0.07
-0.10
-0.09
-0.10
-0.08

forborn

1.00
-0.02
0.00
-0.02
-0.01
-0.01
-0.04
0.02
-0.03
0.03

0.02
0.01

0.02
0.01

0.03

0.02
0.02
0.05

0.01

0.05

0.05

0.04
0.06
0.00
0.01

0.00
0.02

0.01
-0.01
0.01

0.01
-0.02

238



Appendix 3.6, continued. Correlation matrix between all analytic variables, Listening to

Mothers I11.

region  firsttime preprov  bpmeds2 diabetes  obesepp doula
region 1.00
firsttime 0.00 1.00
preprov 0.04 0.03 1.00
bpmeds2 0.00 0.01 0.03 1.00
diabetes 0.00 0.06 0.03 0.26 1.00
obesepp -0.02 -0.03 0.01 0.04 0.10 1.00
doula -0.01 0.07 0.07 0.11 0.11 -0.01 1.00
gestcat -0.06 0.07 0.04 0.04 -0.05 -0.03 0.04
laborown -0.01 0.02 0.01 -0.03 -0.04 0.04 -0.02
natproc -0.01 -0.02 0.04 -0.01 -0.02 0.00 -0.02
knewdelivp~v 0.04 0.05 0.11 -0.04 -0.01 0.02 -0.01
maleprov 0.03 -0.10 -0.14 -0.06 -0.05 0.05 -0.07
painmed 0.01 0.04 -0.14 -0.01 0.02 0.05 -0.03
pit2 -0.01 -0.13 -0.10 -0.04 0.01 0.08 -0.01
inducedr5 0.03 0.02 -0.01 0.08 0.14 0.09 0.06
inducecat2 0.03 0.00 -0.03 0.04 0.11 0.08 0.03
cdeliv -0.02 -0.06 -0.05 -0.03 0.05 0.16 -0.05
unplances -0.01 0.12 0.02 -0.02 -0.01 0.11 -0.03
plances -0.02 -0.19 -0.07 -0.02 0.07 0.09 -0.04
mode -0.02 -0.02 -0.05 0.01 0.09 0.14 -0.04
cestype -0.02 0.02 -0.02 -0.03 0.03 0.15 -0.05
cesrestype2 -0.02 -0.13 -0.05 -0.03 0.04 0.14 -0.06
holdback 0.02 0.05 0.04 0.15 0.23 0.02 0.11
opendiss 0.03 0.05 0.04 0.06 0.13 -0.01 0.09
discrim 0.05 0.12 0.08 0.23 0.32 -0.01 0.15
holdlev2 0.02 0.07 0.04 0.14 0.22 0.01 0.10
openlev3 0.04 0.04 0.02 0.05 0.10 -0.01 0.07
trtlev 0.05 0.14 0.08 0.20 0.28 -0.01 0.11
trtrace 0.05 0.16 0.08 0.21 0.29 -0.02 0.14
trtins 0.03 0.12 0.08 0.22 0.28 -0.03 0.13
trtopin 0.03 0.12 0.07 0.16 0.23 0.01 0.10
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Appendix 3.6, continued. Correlation matrix between all analytic variables, Listening to Mothers
I11.

gestca~r laborown natproc Knewdelivp~v maleprov  painmed pit2

gestcat r 1.00

laborown -0.04 1.00

natproc -0.01 0.32 1.00

knewdelivprov -0.08 0.01 -0.01 1.00

maleprov -0.05 0.02 0.00 0.01 1.00

painmed -0.04 -0.04 -0.08 -0.05 0.05 1.00

pit2 -0.06 -0.04 -0.03 -0.08 0.09 0.26 1.00

inducedr5 0.08 -0.10 -0.04 -0.01 -0.02 0.13 0.10

inducecat2 0.07 -0.14 -0.06 -0.02 -0.01 0.13 0.08

cdeliv -0.08 -0.04 -0.01 -0.02 0.12 0.23 0.46

unplances -0.03 0.02 0.04 0.08 0.07 0.15 0.12

plances -0.07 -0.07 -0.06 -0.10 0.08 0.16 0.47

mode -0.06 -0.06 -0.03 -0.02 0.11 0.24 0.43

cestype -0.07 -0.02 0.01 0.03 0.11 0.22 0.35

cesrestype2 -0.07 -0.06 -0.02 -0.03 0.12 0.21 0.47

holdback 0.03 0.00 0.01 0.02 -0.07 -0.03 -0.03

opendiss 0.01 -0.02 -0.06 0.10 -0.03 -0.02 -0.04

discrim 0.05 -0.06 -0.03 0.04 -0.13 -0.06 -0.07

holdlev2 0.03 0.00 0.00 0.02 -0.07 -0.04 -0.05

openlev3 0.01 0.00 -0.05 0.09 -0.03 0.00 -0.02

trtlev 0.04 -0.05 -0.04 0.03 -0.12 -0.07 -0.08

trtrace 0.05 -0.07 -0.07 0.02 -0.13 -0.07 -0.09

trtins 0.04 -0.08 -0.06 0.02 -0.11 -0.08 -0.08

trtopin 0.05 -0.04 -0.04 0.02 -0.10 -0.06 -0.06
inducedr5 inducecat2 cdeliv  unplan~s plances mode cestype

inducedr5 1

inducecat2 0.93 1.00

cdeliv -0.07 -0.08 1.00

unplances 0.11 0.08 0.62 1.00

plances -0.18 -0.17 0.68 -0.16 1.00

mode -0.05 -0.06 0.94 0.58 0.64 1.00

cestype 0.01 -0.01 0.93 0.87 0.36 0.87 1.00

cesrestype2 -0.11 -0.11 0.93 0.46 0.74 0.88 0.81

holdback 0.05 0.02 -0.02 -0.03 0.00 0.02 -0.03

opendiss 0.01 0.01 -0.02 0.01 -0.04 0.01 -0.01

discrim 0.10 0.06 -0.04 -0.07 0.02 0.03 -0.05

holdlev2 0.04 0.01 -0.04 -0.04 -0.02 0.00 -0.04

openlev3 0.03 0.02 -0.02 0.01 -0.03 0.00 -0.01

trtlev 0.08 0.04 -0.03 -0.05 0.01 0.04 -0.04

trtrace 0.09 0.04 -0.06 -0.07 0.00 0.01 -0.07

trtins 0.07 0.04 -0.04 -0.06 0.00 0.01 -0.06

trtopin 0.08 0.04 0.00 -0.03 0.03 0.05 -0.01
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Appendix 3.6, continued. Correlation matrix between all analytic variables, Listening to
Mothers II1.

cesrestype2 holdback opendiss discrim  holdlev2 openlev3 trtlev

cesrestype2 1.00

holdback -0.02 1.00

opendiss -0.02 0.46 1.00

discrim -0.02 0.40 0.21 1.00

holdlev2 -0.03 0.93 0.47 0.38 1.00

openlev3 -0.02 0.42 0.90 0.17 0.44 1.00

trtlev -0.02 0.41 0.25 0.91 0.40 0.22 1.00

trtrace -0.04 0.34 0.21 0.84 0.34 0.19 0.79

trtins -0.03 0.36 0.25 0.83 0.36 0.22 0.82

trtopin 0.00 0.38 0.25 0.77 0.37 0.22 0.88
trtrace trtins trtopin

trtrace 1.00

trtins 0.75 1.00

trtopin 0.62 0.62 1.00
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Appendix 3.7. Correlation matrix between all analytic variables, FBS.

race4cat
edudcat
New_povert~s
insbase2
primpaydis_r
agebase
partnerstat
forborn
rural
delivtype
prepreghtn
prepregdiab
preghtn
pregdiab
obeseprepreg
diabany
htnany
doula2
gestcat
cesattscale
ddmscale
ddmshi
ddmsimp
ddmsimphi
indreal3
indcat_r2
cdeliv
mode
cescat
cesrestype2
cessubjcat
ntsv

race4cat
1.00
-0.17
-0.27
0.27
0.28
-0.21
0.25
0.47
-0.06
-0.05
-0.01
0.03
-0.04
0.02
-0.02
0.03
-0.04
0.12
-0.02
0.01
-0.08
-0.08
-0.08
-0.08
-0.04
-0.03
0.04
0.04
0.04
0.04
0.05
0.04

edudcat

1.00
0.42
-0.54
-0.53
0.63
-0.53
0.06
-0.08
-0.01
-0.02
-0.01
-0.02
0.03
-0.10
0.03
-0.03
-0.06
-0.02
0.00

0.12

0.09

0.12

0.09
-0.04
-0.05
-0.02
0.00
-0.02
-0.01
-0.01
-0.02

New_po~s

1.00
-0.55
-0.53
0.44
-0.42
-0.03
-0.02
0.06
0.00
0.00
0.03
0.02
-0.03
0.02
0.03
-0.15
-0.06
-0.01
0.09
0.08
0.09
0.08
0.00
-0.01
0.01
0.00
0.01
0.00
0.01
0.01

insbase2

1.00
0.89
-0.58
0.62
0.04
0.05
-0.04
-0.02
-0.01
0.02
-0.06
0.05
-0.06
-0.01
0.12
0.04
0.02
-0.16
-0.13
-0.16
-0.13
0.01

0.02
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03

primpa~r

1.00
-0.55
0.58
0.04
0.06
-0.04
-0.01
0.00
0.03
-0.05
0.07
-0.04
0.01

0.11

0.04
0.02
-0.15
-0.12
-0.15
-0.12
0.01

0.02
-0.01
-0.02
-0.01
-0.01
-0.01
-0.01

agebase

1.00
-0.57
0.04
-0.06
0.00
0.02
0.02
0.00
0.08
-0.02
0.08

0.01
-0.07
-0.03
0.03

0.10
0.08

0.10
0.08

0.01
-0.01
0.08

0.10

0.08

0.06

0.08

0.08

partne~t

1.00
-0.03
0.04
-0.05
0.02
0.01

0.00
-0.05
0.04
-0.04
0.01

0.10
0.02
0.04
-0.14
-0.11
-0.14
-0.11
0.01

0.03

0.02

0.01

0.02

0.02

0.02

0.02

forborn

1.00
-0.04
-0.02
0.00
0.02
-0.01
0.02
-0.05
0.03
-0.02
0.04
0.02
0.00
0.01
0.00
0.01
0.00
-0.05
-0.05
0.00
0.00
0.00
-0.01
0.00
0.00
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Appendix 3.7, continued. Correlation matrix between all analytic variables, FBS.

rural  delivtype prepreghtn prepregdiab  preghtn  pregdiab obesep~g  diabany
rural 1.00

delivtype -0.04 1.00

prepreghtn 0.00 -0.03 1.00

prepregdiab -0.02 -0.03 0.14 1.00

preghtn 0.03 -0.03 0.12 0.00 1.00

pregdiab 0.02 -0.02 0.00 0.03 0.04 1.00

obeseprepreg  0.03 -0.06 0.13 0.06 0.16 0.14 1.00

diabany 0.01 -0.02 0.06 0.41 0.03 0.91 0.16 1.00

htnany 0.03 -0.03 0.64 0.09 0.80 0.04 0.20 0.08

doula2 -0.03 0.00 -0.01 0.00 0.02 0.00 -0.03 0.00

gestcat 0.00 0.03 -0.07 -0.06 -0.10 -0.08 -0.03 -0.10

cesattscale 0.04 -0.07 0.02 0.02 0.03 0.04 0.05 0.04

ddmscale 0.01 0.08 0.00 -0.03 -0.06 0.00 -0.04 -0.01

ddmshi -0.01 0.06 -0.02 -0.01 -0.06 0.01 -0.03 0.00

ddmsimp 0.01 0.08 0.00 -0.03 -0.06 0.00 -0.04 -0.01

ddmsimphi -0.01 0.06 -0.02 -0.01 -0.06 0.01 -0.03 0.00

indreal3 0.05 -0.04 0.09 0.03 0.13 0.12 0.16 0.12

indcat 12 0.07 -0.04 0.06 0.01 0.11 0.10 0.14 0.10

cdeliv -0.03 -0.23 0.04 0.06 0.05 0.05 0.16 0.07

mode -0.02 -0.26 0.04 0.05 0.04 0.04 0.13 0.06

cescat -0.03 -0.23 0.04 0.06 0.05 0.05 0.16 0.07

cesrestype2 -0.02 -0.21 0.05 0.06 0.03 0.05 0.15 0.07

cessubjcat -0.04 -0.22 0.05 0.07 0.04 0.05 0.15 0.07

ntsv -0.03 -0.23 0.04 0.06 0.05 0.05 0.16 0.07
htnany  doula2 gestcat cesatt~e ddmscale ddmshi ddmsimp ddmsim~i

htnany 1.00

doula2 0.00 1.00

gestcat -0.11 0.04 1.00

cesattscale 0.04 -0.03 -0.02 1.00

ddmscale -0.04 -0.01 -0.02 -0.06 1.00

ddmshi -0.05 0.00 -0.02 -0.05 0.85 1.00

ddmsimp -0.04 -0.01 -0.02 -0.06 1.00 0.85 1.00

ddmsimphi -0.05 0.00 -0.02 -0.05 0.85 1.00 0.85 1.00

indreal3 0.15 -0.04 0.13 0.02 -0.12 -0.11 -0.12 -0.11

indcat r2 0.11 -0.04 0.09 0.02 -0.10 -0.10 -0.10 -0.10

cdeliv 0.08 -0.03 0.07 0.07 -0.20 -0.20 -0.20 -0.20

mode 0.07 -0.03 0.07 0.08 -0.20 -0.20 -0.20 -0.20

cescat 0.08 -0.03 0.07 0.07 -0.20 -0.20 -0.20 -0.20

cesrestype2 0.07 -0.02 0.07 0.07 -0.17 -0.18 -0.17 -0.18

cessubjcat 0.08 -0.03 0.07 0.07 -0.19 -0.19 -0.19 -0.19

ntsv 0.08 -0.03 0.07 0.07 -0.20 -0.20 -0.20 -0.20
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Appendix 3.7, continued. Correlation matrix between all analytic variables, FBS.

indreal3
indcat r2
cdeliv
mode
cescat
cesrestype2
cessubjcat
ntsv

indreal3
1.00
0.93
0.20
0.19
0.20
0.19
0.20
0.20

indcat~2

1.00
0.19
0.18
0.19
0.18
0.18
0.19

cdeliv

1.00
0.93
1.00
0.94
0.97
1.00

mode

1.00
0.93
0.87
0.91
0.93

cescat

1.00
0.94
0.97
1.00

cesres~2

1.00
0.94
0.94

cessub~t

1.00
0.97

ntsv

1.00
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Appendix 3.8. Missing data for outcome variables, Listening to Mothers III.

Question or variable

N

Missing

%

Coding (if don't know,

declined to answer, or
otherwise missing)

Induction of labor
Q1155 1 - Provider attempted to start labor

Method of induction (if "yes" to Q1155 1)
Q1160 1 1 - Broke membranes
Q1160 2 1 - Sweeping membranes
Q1160 3 1 -1V Pitocin
Q1160 4 1 - Cervical medication
Q1160 5 1 - Directed to exercise
Q1160 6 1 - Other
Q1160 8 1 -not sure
Q1160 9 1 - Decline to answer

Said induced, but has no "yes" response to above
indicators

Q1170 _1_1-Q1170_99 1 - reason for induction
Q1170 1 1 - Concern about size

Q1170 2 1 - Concern that woman was overdue
Q1170 _3 1 - Water had broken

Q1170 _4 1 - Low fluid

Q1170 _5_1 - Baby not doing well

Q1170 _6_1 - Maternal health problem
Q1170 7 1 - Wanted to get pregnancy over with
Q1170 8 1 - Wanted to control timing
Q1170 9 1 - Wanted to give birth with specific
provider

Q1170 10 1 - Close to due date

Q1170 96 1 - Other reason

Q1170 98 1 - Not sure

Q1170 96 1 - Decline to answer

Said induced, but has no "yes" response to above
indicators

Cesarean delivery
Q1115 - Was your baby born vaginally or by
cesarean?

Q1230 - was your cesarean planned, that is, was the
decision made before you went into labor?

Parity (used in coding of previous cesarean)

Q1225 1 _1 - Birth mode in first birth if parity >=1
Q1225 2 1 - Birth mode in first birth if parity >=2
Q1225 3 1 - Birth mode in first birth if parity >=3
Q1225 4 1 - Birth mode in first birth if parity >=4

o
A~ — OO OO OO

S O O OO o oo

S O O O O

S O o O

S O O O O

2.2
0.42

S OO O oo oo

S O O O O

S O O O

included as induced
included as induced
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Q1225 5 1 - Birth mode in first birth if parity >=5
Q1225 6 1 - Birth mode in first birth if parity >=6
Q1225 7 1 - Birth mode in first birth if parity >=7
Q1225_8 1 - Birth mode in first birth if parity >=8
Q1225 9 1 - Birth mode in first birth if parity >=9
Q1225 10 1 - Birth mode in first birth if parity >=10
Q1225 11 1 - Birth mode in first birth if parity >=11
Q1225 12 1 - Birth mode in first birth if parity >=12

Q1120 1 - Assisted or spontaneous vaginal

Q1240 - Reason for cesarean (women w/ previous
cesarean)

Some other reason

Not sure
Missing

Q1250 - Reason for cesarean (women w/o previous
cesarean)

Some other reason
Not sure
Missing

(==l ello el == iNw)

20

—_

36

(== ello el == iNw)

0.8

0.04

coded as non-definitive
medical reason
coded as non-definitive
medical reason

coded as non-definitive
medical reason
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Appendices to Chapter 4

Appendix 4.1. Adjusted odds of unplanned cesarean using expanded set of

covariates, Listening to Mothers III.

Unplanned
cesarean
(vs. any
vaginal)®
OR p
Communication scales
ORs and RRRs from separate models
Reluctance to ask questions scale 1.02 0.768
Barriers to open discussion scale 1.03  0.557
Perceived discrimination scale 0.88 0.094
Provider used hard-to-understand medical words 1.15 0.267
Poor treatment due to...
Any reason 1.08 0.763
Race, ethnicity, language, culture 0.38 0.038
Insurance situation 0.69 0.331
Difference of opinion with provider 1.07 0.819
ORs and RRRs from model including all scales
Reluctance to ask questions scale 1.03 0.78
Barriers to open discussion scale 1.03 0.528
Perceived discrimination scale 0.85 0.047
Provider used hard-to-understand medical words 1.19 0.167

Model controls for race/ethnicity, education, primary payer for maternity care, age,
marital status, nativity, region, pre-pregnancy hypertension, diabetes, obesity, parity,
gestational age, prenatal care provider type, birth attitudes (2 statements), relationship
with delivery provider, gender of delivery provider, labor induction, pain medication

use, and use of Pitocin to augment labor.

*Model N=1,991
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Appendix 4.2. Adjusted odds of unplanned cesarean and cesarean for subjective indication
by involvement in decision-making and other characteristics, First Baby Study.

Cesarean for
Unplanned cesarean subjective indication
(Ref=vaginal birth)  (Ref=vaginal birth)

OR p OR p

Delivery decision-making scale 0.64 <0.001 0.68 <0.001
Race/ethnicity

White 1.00 1.00

Black 1.70 0.002 1.88 0.005

Latina 1.47 0.009 1.78 0.002

Other 1.67 0.062 2.00 0.022
Education

High school or less 1.00 1.00

Some college/Associate's degree 0.94 0.455 0.94 0.634

Bachelor's degree 1.07 0.707 1.04 0.853

Graduate education/degree 0.83 0.236 0.85 0.379
Primary source of payment for maternity care

Private 1.00 1.00

Public, other, no coverage 0.76 0.099 0.72 0.102
Age category

18-24 1.00 1.00

25-30 1.69 0.001 1.77 0.001

31-36 2.15 <0.001 2.15 <0.001
Partnership status

Married and living together 1.00 1.00

Not married but living with partner 1.16 0.346 1.16 0.383

Other 1.23 0.158 1.31 0.145
Foreign born 0.86 0.463 0.86 0.549
Rural zipcode of residence 0.98 0.937 0.67 0.122
Pre-pregnancy or gestational diabetes 1.17 0.252 1.24 0.107
Pre-pregnancy or gestational hypertension 1.14 0.212 1.18 0.340
Obese pre-pregnancy 1.81 <0.001 1.84 0.002
Doula support 0.75 0.073 0.69 0.113
Gestational age at birth

Less than 37 weeks 1.23 0.499 0.87 0.721

37-38 weeks 0.97 0.825 0.81 0.092

39-40 weeks 1.00 1.00

41 weeks 1.48 <0.001 1.41 0.001

42 weeks or more 1.39 0.324 0.90 0.847
Cesarean attitude score 1.02 0.120 1.02 0.052
Labor induction

Not induced 1.00 1.00

Induced with definitive indication 1.56 <0.001 1.91 <0.001

Induced without definitive indication 2.04 <0.001 2.18 <0.001
Epidural 1.31 0.297 1.32 0.394
Narcotics 0.95 0.680 0.99 0.907
No pain medication 0.39 0.002 0.46 0.068
Pitocin augmentation 1.36 0.001 1.72 <0.001
Model N 2792 2590

Models use clustered standard errors to account for correlation between women who delivered at
the same hospital.
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Appendix 4.3. Results from First Baby Study using a dichotomous measure of
involvement in decision-making.

Aim 1
As shown in the tables below, women with high levels of involvement in decision-
making had lower odds of labor induction and lower odds of cesarean delivery.

Aim 2a — mediation

Consistent with the main results, the dichotomized version of the Delivery Decision-
making Scale was not a mediator in between race, SES, and labor induction or cesarean
delivery (not shown).

Aim 2b — moderation

Results from interaction models were similar when using the dichotomous and
continuous versions of the Delivery Decision-making Scale. Specifically, the reduction in
chances of cesarean delivery associated with high level of involvement in decision-
making was larger in magnitude among Black women than among White women (results
not shown).
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Appendix Table 4.3.1. Adjusted odds of induction outcomes by involvement in decision-
making and other characteristics among women who did not deliver by planned cesarean,
First Baby Study (N=2,792)

Induction
Induction with without
definitive definitive
Any medical medical
induction® indication® indication”
(Ref=No (Ref=No
induction) induction)
OR p RRR p RRR p
High score (5-6) on DDMS 0.57 <0.001 0.56 <0.001 0.57 0.001
Race/ethnicity
White
Black 0.78 0.073 0.93 0.659 0.44 0.002
Latina 1.15  0.426 1.11 0.544 1.32 0.385
Other 0.75 0.108 0.71 0.011 0.92 0.873
Education
High school or less
Some college/Associate's degree  0.77  0.091 0.76 0.060 0.79 0.404
Bachelor's degree 0.76  0.117 0.74 0.174 0.82 0.471
Graduate education/degree 0.70  0.061 0.66 0.033 0.86 0.605
Insurance type
Private
Non-private 094 0.710 0.91 0.654 1.01 0.962
Age category
18-24
25-30 1.19 0315 1.14 0.467 1.41 0.196
31-36 1.17  0.428 1.19 0.455 1.11 0.693
Partnership status
Married and living together
Not married, living with partner 1.00  0.995 0.96 0.849 1.15 0.560
Other 1.01  0.966 0.77 0.192 2.18 0.001
Foreign born 0.71  0.165 0.74 0.217 0.59 0.226
Rural zipcode of residence 1.34  0.113 1.11 0.548 2.13 0.008
Pre-pregnancy or gestational
diabetes 2.39  <0.001 2.51 <0.001 2.09 0.021
Pre-pregnancy or gestational
hypertension 2.72  <0.001 3.12 <0.001 1.36 0.145
Obese pre-pregnancy 1.83 <0.001 1.85 <0.001 1.82 <0.001
Doula support 0.71  0.008 0.71 0.024 0.73 0.196
Gestational age at birth
Less than 37 weeks 1.26  0.306 1.97 0.002 0.00 <0.001
37-38 weeks 1.33 0.014 1.95 <0.001 0.28 <0.001
39-40 weeks 1.00 1.00 1.00
41 weeks 4.44 <0.001 7.12 <0.001 0.05 0.004
42 weeks or more 8.24 <0.001 13.67 <0.001 0.00 <0.001
Cesarean attitude score 1.00  0.919 1.00 0.862 0.99 0.579

Models use clustered standard errors to account for correlation between women who delivered at
the same hospital.

2Results are from a logistic regression model

PResults are from a multinomial logit model
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Appendix Table 4.3.2. Adjusted odds of cesarean outcomes by involvement in decision-

making and other characteristics, First Baby Study (N=2,939).

Any Planned Unplanned
cesarean® cesarean”® cesarean”®
OR p RRR p RRR p
High score (5-6) on DDMS 0.28 <0.001 0.53 0.111 0.25 <0.001
Race/ethnicity
White 1.00 1.00 1.00
Black 1.71  0.001 1.76 0.186 1.71 0.001
Latina .51 0.027 1.56 0.522 1.50 0.012
Other 1.33  0.261 0.29 0.283 1.52 0.111
Education
High school or less 1.00 1.00 1.00
Some college/Associate's degree 0.90 0.231 0.78 0.292 0.90 0.269
Bachelor's degree 0.99  0.960 0.86 0.568 1.01 0.941
Graduate education/degree 0.77  0.048 0.69 0.103 0.77 0.115
Insurance type
Private 1.00 1.00 1.00
Non-private 0.79  0.093 0.95 0.852 0.76 0.099
Age category
18-24 1.00 1.00 1.00
25-30 1.80 <0.001 2.15 0.003 1.75 0.001
31-36 242 <0.001 3.09 <0.001 2.30 <0.001
Partnership status
Married and living together 1.00 1.00 1.00
Not married, living with partner 1.06 0.715 0.51 0.086 1.21 0.216
Other 1.11  0.458 0.53 0.107 1.26 0.110
Foreign born 0.77  0.151 0.47 0.232 0.84 0.367
Rural zipcode of residence 1.00  0.992 0.95 0.878 1.03 0.900
Pre-pregnancy or gestational
diabetes 1.34  0.084 1.39 0.199 1.33 0.082
Pre-pregnancy or gestational
hypertension 1.19  0.192 0.84 0.636 1.29 0.027
Obese pre-pregnancy 2.07 <0.001 2.31 <0.001 2.00 <0.001
Doula support 0.62 0.001 n/a 0.70 0.012
Gestational age at birth
Less than 37 weeks 1.13  0.689 0.81 0.713 1.22 0.510
37-38 weeks 092  0.365 0.83 0.169 0.93 0.504
39-40 weeks 1.00 1.00 1.00
41 weeks 1.46 <0.001 0.34 0.034 1.74 <0.001
42 weeks or more 1.47  0.289 0.00 <0.001 1.78 0.097
Cesarean attitude score 1.05  <0.001 1.15 <0.001 1.02 0.028

Models use clustered standard errors to account for correlation between women who delivered at
the same hospital. Vaginal delivery is reference group for each model.

Results are from a logistic regression model

"Results are from a multinomial logit model
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Appendix Table 4.3.3. Adjusted odds of cesarean outcomes by involvement in decision-making and

other characteristics, First Baby Study (N=2,939).

Cesarean
Cesarean with without Cesarean for
definitive definitive Cesarean for subjective
indication® indication® other reason® indication®
RRR p RRR p RRR p RRR p

High score (5-6) on DDMS 0.25 <0.001 0.34 <0.001 | 0.28 <0.001 0.28 <0.001
Race/ethnicity

White 1.00 1.00 1.00 1.00

Black 1.86 0.002 1.51 0.045 1.39  0.091 1.92  0.001

Latina 1.35 0.343 1.77 0.004 1.04 0928 1.83 0.000

Other 1.16 0.636 1.59 0238 | 0.80 0.590 1.72  0.094
Education

High school or less 1.00 1.00 1.00 1.00

Some college 0.82 0.120 1.03 0.861 093 0.663 0.87 0374

Bachelor's degree 0.82 0.306 1.31 0.251 1.03 0.849 097 0.892

Graduate education/degree 0.69 0.011 0.90 0.691 0.76  0.053 0.78 0.245
Insurance type

Private 1.00 1.00 1.00 1.00

Non-private 0.87 0.443 0.70 0.015 | 098 0868 0.70 0.060
Age category

18-24 1.00 1.00 1.00 1.00

25-30 1.87 0.001 1.71 0.002 1.82 0.006 1.79 <0.001

31-36 2.86 <0.001 1.87 0.013 | 2.63 <0.001 229 <0.001
Partnership status

Married and living together 1.00 1.00 1.00 1.00

Not married, living with
partner 1.02 0.938 1.13 0427 | 087 0518 1.21  0.267

Other 0.96 0.848 1.38 0.129 | 0.87 0.530 1.30 0.137
Foreign born 0.76 0.185 0.78 0.416 | 0.65 0.106 0.84 0.440
Rural zipcode of residence 1.05 0.833 0.94 0.821 1.39  0.126 0.73  0.216
Pre-pregnancy or gestational
diabetes 1.07 0.709 1.84 0.012 1.19 0423 145 0.019
Pre-pregnancy or gestational
hypertension 1.16 0.433 1.24 0243 | 097 0909 137 0.048
Obese pre-pregnancy 1.74 <0.001 2.64 <0.001 | 2.04 <0.001 2.08 <0.001
Doula support 0.50 <0.001 0.82 0390 | 0.62 0.060 0.62 0.016
Gestational age at birth

Less than 37 weeks 1.68 0.062 0.39 0.098 146 0315 0.89 0.738

37-38 weeks 1.17 0.197 0.60 <0.001 | 1.08 0.590 0.81 0.093

39-40 weeks 1.00 1.00 1.00 1.00

41 weeks 1.38 0.014 1.58 <0.001 | 1.00 0992 1.79 <0.001

42 weeks or more 1.64 0.331 1.23 0.722 1.90  0.158 1.16  0.775
Cesarean attitude score 1.05 0.000 1.05 0.004 1.08 <0.001 1.03 0.003

Models use clustered standard errors to account for correlation between women who delivered at the same

hospital. Vaginal delivery is reference group for each model.
Results are from a logistic regression model

PResults are from a multinomial logit model
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Appendix 4.4. Categorized communication and discrimination measures by race/ethnicity and SES, Listening to

Mothers II1.
Reluctance to ask questions Barriers to open discussion
Low Moderate  High Low  Moderate  High
(score (score of  (score (score (score of  (score
of 0) 1-2) of 3-6) p of 0) 1-4) of 5-9) p
Total 59.1 23.4 17.5 34.5 48.2 17.3
Race/ethnicity 0.006 0.105
White 60.9 241 15.0 35.0 49.0 15.9
Black 60.9 18.6 20.4 42.1 42.7 15.2
Latina 56.6 26.3 17.1 29.4 50.5 20.1
Other 49.1 19.4 31.5 30.6 46.1 233
Education 0.064 <0.001
High school or less 62.0 21.0 17.0 36.0 41.7 22.4
Some college/Associate's
degree 56.4 26.9 16.6 35.1 49.8 15.1
Bachelor's degree 59.4 25.2 15.4 32.5 56.0 11.5
Graduate education/degree 54.8 20.9 24.3 30.6 56.1 13.3
Primary source of payment for
maternity care 0.188 0.005
Private 60.6 22.8 16.7 354 51.2 13.5
Public 60.2 24.0 15.8 35.7 46.1 18.2
Out-of-pocket, other or missing 53.0 24.0 23.0 29.7 44.8 25.4
Income quartile with imputed values 0.368 0.060
Q1 (Less than 29,401) 62.3 24.4 13.2 334 43.7 22.9
Q2 (29,401-52,300) 56.9 23.1 20.1 35.8 47.7 16.6
Q3 (52,301-82,900) 583 22.5 19.2 34.1 50.8 15.1
Q4 (82,901 or more) 58.5 23.6 17.9 34.9 51.8 13.3

Note: Percentages are weighted. P-values are from Pearson chi-square tests.
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Appendix 4.4, continued. Categorized communication and discrimination measures by race/ethnicity and SES, Listening to

Mothers II1.
Poor treatment due to...
Race, Difference of
Any language, Insurance opinion about
reason p culture p status p care p
Total 243 13.9 16.2 19.8
Race/ethnicity 0.025 <0.001 0.018 0.116
White 21.1 8.4 13.0 17.6
Black 29.1 20.9 19.2 22.4
Latina 26.0 18.5 20.2 21.1
Other 333 23.3 21.5 27.4
Education 0.925 0.057 0.094 0.870
High school or less 24.8 14.8 19.0 19.0
Some college/Associate's
degree 23.7 10.5 13.9 20.8
Bachelor's degree 23.4 12.9 13.9 19.6
Graduate education/degree 25.5 18.9 14.9 20.6
Primary source of payment for
maternity care <0.001 <0.001 <0.001 <0.001
Private 19.2 10.0 11.2 16.2
Public 24.6 14.0 17.2 18.8
Out-of-pocket, other or missing 62.8 22.7 27.2 31.6
Income quartile 0.513 0.428 0.133 0.977
Q1 (Less than 29,401) 26.0 12.2 18.5 19.1
Q2 (29,401-52,300) 259 15.8 18.7 20.4
Q3 (52,301-82,900) 21.5 12.1 12.8 19.8
Q4 (82,901 or more) 23.7 15.3 14.3 20.1

Note: Percentages are weighted. P-values are from Pearson chi-square tests.
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Appendix 4.5. Predicted probabilities by DDMS and race/ethnicity from models
with statistically significant interactions.
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Appendix Figure 4.5.1. Predicted probability of induction for non-definitive medical reason by
DDMS and race/ethnicity.
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Appendix Figure 4.5.2. Predicted probability of cesarean delivery by DDMS and race/ethnicity.
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Appendix Figure 4.5.3. Predicted probability of unplanned cesarean delivery by DDMS and
race/ethnicity.
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Appendix Figure 4.5.4. Predicted probability of cesarean delivery with definitive medical reason by
DDMS and race/ethnicity.
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Appendix Figure 4.5.5. Predicted probability of cesarean delivery without definitive medical reason
by DDMS and race/ethnicity.
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Appendix Figure 4.5.6. Predicted probability of cesarean delivery for reason other than subjective
indication by DDMS and race/ethnicity.
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Appendix Figure 4.5.7. Predicted probability of cesarean delivery for subjective indication by DDMS
and race/ethnicity.
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Appendix Figure 4.5.8. Predicted probability of NTSV cesarean by DDMS and race/ethnicity.
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Appendix 4.6. Summary of analyses including income quartile, Listening to Mothers
I11.

Aim 1 — induction of labor

None of the scales (reluctance to ask questions, barriers to open discussion, perceived
discrimination) were associated with either induction outcome when income was
included in the model. Women who reported being treated poorly due to a difference of
opinion with their provider had increased odds of any induction (aOR=1.48, p=.023) and
induction with definitive medical indication (RRR=1.61, p=.034). This is consistent with
the models presented in the main results, which do not include income.

Income quartile 3 (compared to Income quartile 1) was associated with reduced odds of
induction overall in some models. However, the p-value was close to .05, so whether this
relationship was statistically significant depended on the exact covariates in the model.
Income quartile 3 (compared to Income quartile 1) was consistently associated with lower
relative risk of induction without definitive indication, relative to spontaneous labor.

Aim 1 — cesarean outcomes

Perceived discrimination was associated with increased odds of assisted vaginal delivery,
compared to spontaneous vaginal delivery, and with decreased odds of unplanned
cesarean and cesarean with definitive medical reason. This is consistent with the models
presented in the main results, which do not include income.

Women in income quartiles 3 and 4 (compared to Income quartile 1) had lower odds of
unplanned cesarean delivery. Income quartiles 3 (compared to Income quartile 1) was
marginally associated with lower relative risk of cesarean with definitive indication,
compared to vaginal delivery. Women in the highest (vs. lowest) income quartile had
increased odds of planned cesarean delivery, compared to vaginal delivery.

Aim 2a — mediation

While there were some relationships between income and the induction and cesarean
outcomes (described above), communication and perceived discrimination did not
mediate these relationships.

Aim 2b — moderation

There were no statistically significant interactions between income quartile and
communication or discrimination.
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Appendix 4.7. Summary of analyses including income quartile, First Baby Study.

I re-ran all models in the First Baby Study data including income quartile and adjusting
for household size.

Aim 1

For both induction and cesarean outcomes, the magnitude and significance of the
association between involvement in decision-making and the outcomes is similar when
income and household size are included in models.

Aim 2 — unadjusted relationship between income, induction and cesarean delivery
Income quartile is not associated with induction or cesarean in bivariate analyses
(unadjusted logit and multinomial logit models). The exception is planned cesarean;
women in the highest income quartile have lower odds of planned cesarean.

Income is related to higher scores on the Delivery Decision-making Scale in bivariate
analyses.

Aim 2a - mediation

Income quartile was not associated with labor induction or cesarean outcomes in either
the reduced or full models. (Women in income quartile 4 had higher odds of any
induction than women in income quartile 1, but this association was only marginally
significant.) There were no differences between estimates and reduced and full models,
indicating that involvement in decision-making was not a mediator.

Aim 2b — moderation

There were a few statistically significant interactions between income quartile and
involvement in decision-making. Involvement in decision-making was associated with a
decrease in chances of induction with definitive medical reason for all income quartiles
except Quartile 3. Involvement in decision-making was associated with a greater decrease
in risk of cesarean overall, unplanned cesarean and cesarean with definitive medical
reason for the highest income quartile compared to the lowest income quartile.
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Appendix 4.8. Aim 1 among first time mothers only, Listening to Mothers III.

Aim 1

Consistent with the main results, the communication and perceived discrimination scales
were not related to chances of labor induction among first time mothers only. However,
perceived discrimination due to race was associated with higher odds of induction overall
(AOR=1.77, p=.031), and higher relative risk of induction with definitive medical reason
compared to spontaneous labor (RRR=2.12, p=.018). In the full sample perceived
discrimination due to a difference of opinion with provider was associated with higher
chances of induction overall and induction with definitive medical reason. Among first
time mothers, perceived discrimination due to a difference of opinion with provider was

associated with higher chances of induction without definitive medical reason
(RRR=1.78, p=.049).

The results for cesarean delivery among first time mothers were similar to findings
among the full sample. Perceived discrimination was associated with higher risk of
assisted (vs. spontaneous) vaginal delivery, and lower odds of unplanned cesarean.
Given the general consistency of results with the main analysis and the smaller sample
size when restricting to first time mothers, I did not carry out Aim 2 analyses with the
sample of first time mothers only.
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Appendix 4.9. Summary of analyses restricting sample to women whose prenatal
care provider was their delivery provider, Listening to Mothers III.

It is possible that communication in prenatal care would matter more for women whose
prenatal care provider also was the provider for delivery. To investigate this, I restricted
the Listening to Mothers III sample to women whose delivery provider was the person
who took the lead in their prenatal care.

Among women whose prenatal care provider was their delivery provider and did not have
a planned cesarean (unweighted n=1,302), the perceived discrimination scale was
associated with higher odds of labor induction overall (AOR=1.15, p=.025). In
multinomial logit models, perceived discrimination was associated with higher relative
risk of labor induction for a definitive medical reason, vs. spontaneous labor (RRR=1.14,
p=.017). This was driven by perceived discrimination due to a difference of opinion with
a provider, which was associated with labor induction for a definitive medical reason
(RRR=2.30, p=.001).

As in the main analysis, perceived discrimination was most consistently associated with
assisted (vs. spontaneous) vaginal delivery. Perceived discrimination due to a difference
of opinion with a provider was associated with higher odds of cesarean without definitive
medical reason (RRR=1.96, p=.019), which was not the case in the main analysis.

The differences in Aim 1 results between the main and restricted samples had to do with
perceived discrimination; communication in prenatal care remained unassociated with the
outcomes. Given this pattern of results, I did not pursue Aim 2 analyses in this
subsample.

262



Appendix 4.10. Summary of analyses using casewise deletion for missing values,
Listening to Mothers III.

In this analysis, I tested the sensitivity of my results to the method of handling missing
cases. In the main analyses, I preserved cases when possible by coding missing values to
an existing category. In this analysis, I dropped all cases with missing values on any
analytic variable. This resulted in a sample of 1,874 for the labor induction outcomes and
2,212 for the cesarean delivery outcomes.

Consistent with the main analysis, the communication and perceived discrimination
scales were not significantly associated with labor induction. While in the main analysis
perceived discrimination due to difference of opinion with provider was associated with
increased odds of induction, in this subsample, they were not significantly related,
although the point estimates were trending in the same direction.

As in the main analysis, perceived discrimination was strongly associated with relative
risk of assisted vaginal (vs. spontaneous vaginal) delivery. Also consistent with the main
analysis, perceived discrimination was associated with lower relative risk of unplanned
cesarean (vs. vaginal) delivery.

Since these results were broadly consistent with the main results and there was a lack of

significant findings in Aim 2 in my main results, I did not conduct the Aim 2 analyses in
this subsample.
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Appendix 4.11. Summary of analyses using casewise deletion for missing values,
First Baby Study.

I checked that my main results were not sensitive to my approach to handling missing
data. In this sensitivity analysis, I dropped any missing for any variable used in
constructing an analytic variable. I also used a version of the Delivery Decision-making
Scale where cases were dropped if there was not a true or false response to any of the 6
items. In this subsample, the N for induction outcomes was 2,720, and the N for cesarean
outcomes was 2,866.

Aim 1
Results were essentially identical to the main results in both point estimates and
significance.

Aim 2a

Results in this restricted sample were very similar to the main results. While race and
education were related to the outcomes, involvement in decision-making was not a
mediator.

Aim 2b

Results were consistent with the main analysis. For labor induction without definitive
indication, involvement in decision-making was associated with decreased odds of the
outcome among Black women only. For the cesarean outcomes, the marginal effects of
involvement in decision-making were consistently larger among Black women than
among White women.
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Appendix 4.12. Summary of analyses using measure of induction based only on
whether women said they were induced or not (not taking induction method or
labor status upon hospital arrival into account), Listening to Mothers III and First
Baby Study.

Listening to Mothers 111

In bivariate analyses, women who perceived discrimination during their birth
hospitalization were more likely to have had their labor induced. Communication was not
related to labor induction.

In multivariate models, the discrimination scale was not significantly related to labor
induction. Perceived discrimination due to difference of opinion with provider was
associated with higher odds of labor induction (AOR=1.61, p=0.005).

Thus, results were not substantively different than the measure of induction used in main
analyses. Note, these analyses still excluded women who said they had a planned
cesarean delivery, although some of them had reported being induced.

First Baby Study

Involvement in decision-making was associated with lower odds of induction, whether
using the continuous measure of involvement in decision making (AOR=0.81, p<0.001)
or the dichotomous measure (AOR=0.57, p<0.001).

Thus, results were not substantively different than the measure of induction used in main
analyses.
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Appendix 4.13. Summary of analyses using sample stratified based on women’s
birth attitudes, Listening to Mothers III and First Baby Study.

First Baby Study

I split the sample in two based on women’s baseline attitudes toward cesarean delivery.
The cesarean attitudes scale ranged from 1-46 (the maximum possible score would have
been 50), with higher scores indicating a more positive attitude toward cesarean. I split
the sample into women with scores of 21 and below (85%) and scores 22 and above
(15%). I still included cesarean attitudes as a predictor in the multivariate models,
although for the reason for labor induction model, this was a problem with the smaller
sample.

Among women with less positive attitudes toward cesarean, involvement in decision-
making was associated with lower odds of labor induction (AOR=.79, p<0.001), and
lower risk of induction with definitive indication (RRR=.79, p<0.001) and without
definitive medical indication (RRR=.82, p=.010).

Among women with more positive attitudes toward cesarean (n=381 in induction
models), involvement in decision-making was associated with lower odds of labor
induction (AOR=.88, p=.05), although this was only marginally significant. Involvement
in decision-making was associated with lower risk of labor induction for definitive
medical indication (RRR=.84, p=.002), and not associated with labor induction without
definitive medical reason (RRR=1.24, p=.380).

Among women with less positive attitudes toward cesarean, involvement in decision-
making was associated with lower odds of cesarean delivery (AOR=.63, p=<0.001), and
lower risk of cesarean delivery with definitive indication (RRR=.59, p<0.001) and
without definitive medical indication (RRR=.68, p<0.001). Involvement in decision-
making was also associated with lower risk of cesarean for subjective indications
(RRR=.65, p<0.001).

Among women with more positive attitudes toward cesarean (n=435 in cesarean models),
involvement in decision-making was associated with lower odds of cesarean delivery
(AOR=.74, p=.011). Involvement in decision-making was associated with lower risk of
cesarean delivery for definitive medical indication (RRR=.56, p<0.001), and cesarean
delivery without definitive medical reason (RRR=.68, p=.012). Involvement in decision-
making was also associated with lower risk of cesarean for subjective indications
(RRR=.61, p<0.001).

Overall, results were similar among women regardless of attitudes toward cesarean,
although the relationship between involvement in decision making and obstetric
procedures was slightly weaker among women who were more positive toward cesarean

delivery.

Listening to Mothers 111

266



There are two measures of birth attitudes in the Listening to Mothers data: agreement
with the statement “Birth is a process not to be interfered with unless medically
necessary,” and, “if a pregnancy is healthy, it is best for labor to begin on its own.” I split
the sample into women who either agreed with both statements (a more “natural” attitude
toward birth), and women who did not agree with both statements (a more
“interventionist” attitude).

Labor induction

Among women who did not agree with both statements (more interventionist), there
was no relationship between communication, discrimination and induction overall, but
holding back questions was associated with marginally decreased odds of induction
without definitive indication (RRR=.85, p=.068). The individual types of perceived
discrimination were not associated with chances of labor induction in this group.

Among women who did agree with both statements (more natural), there was no
relationship between the communication and discrimination scales and labor induction.
However, insurance-based discrimination was associated with higher odds of induction
without definitive indication (AOR=2.48, p=.034), as was discrimination based on
difference of opinion with provider (AOR=1.96, p=.033).

Cesarean delivery

Among women who did not agree with both statements (more interventionist),
discrimination based on difference of opinion with provider was marginally associated
with higher odds of cesarean overall (AOR=1.58, p=.055); this was significant when
comparing to spontaneous vaginal birth only. Discrimination based on difference of
opinion with provider was also associated with planned cesarean (AOR=2.31, p=.004)
and cesarean without definitive medical reason (AOR=1.96, p=.025).

Among women who did agree with both statements (more natural), discrimination
was associated with lower odds of unplanned cesarean (AOR=.67, p=.001), and lower
odds of cesarean with definitive indication (AOR=.79, p=.024). Race-based
discrimination was very strongly associated with decreased odds of unplanned cesarean
(AOR=.08, p=.001) in this subgroup.
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Appendix 4.14. Adjusted associations between communication and discrimination and additional outcomes, Listening to Mothers III survey

(N=2,400).
NTSV
Assisted Any cesarean Cesarean for cesarean (Vs.
vaginal (vs. Cesarean for ""'subjective nulliparous
spotaneous spontaneous other reason "reason (vs. term vaginal
vaginal) vaginal) (vs. vaginal) vaginal) birth)?
RRR p RRR p RRR p RRR p OR p
Communication scales
ORs and RRRs from separate models
Reluctance to ask questions scale 1.08 0.175 1.04 0445 | 1.01 0.773 1.08  0.408 | 0.94 0.484
Barriers to open discussion scale 1.05  0.238 1.00 0944 | 098 0592 1.03 0.596 | 0.92 0.107
Perceived discrimination scale 1.17 <0.001 1.02 0.698 | 097 0524 099 0921 | 0.93 0.354
ORs and RRRs from model including all scales
Reluctance to ask questions scale 0.97  0.659 1.04 0428 | 1.04 0442 1.08 0414 | 1.03 0.746
Barriers to open discussion scale 1.04  0.347 098 0.650 | 098 0.481 1.02  0.819 | 0.92 0.145
Perceived discrimination scale 1.78  0.001 1.01 0877 | 096 0446 097 0.704 | 0.94 0.442
Poor treatment due to..."
Any reason 1.67 0.011 1.17 0387 | 096 0.846 1.60 0.151 | 0.75 0.310
Race, ethnicity, language, culture 2.08 0.003 0.83 0481 | 0.63 0.092 093 0.885 | 0.60 0.208
Insurance situation 2.06 0.003 1.17 0515 | 090 0.665 145 0401 | 0.64  0.245
Difference of opinion with provider 1.92  0.002 136 0.115 | 1.18 0410 1.12 0.766 | 0.81 0.485

All models control for race/ethnicity, education, primary payer for maternity care, age, marital status, nativity, region, pre-pregnancy hypertension,
diabetes, obesity, parity, gestational age, doula care, prenatal care provider type, birth attitudes (2 statements) and relationship with delivery provider.

Odds ratios are from logistic regression models, relative risk ratios are from multinomial logit models.

"Model N=1,002

YORs and RRRs are from separate models for each measure of perceived discrimination because measures were too highly correlated to be included in

a single model.
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Appendix 4.15. Adjusted odds of additional cesarean outcomes by involvement in decision-making

and other characteristics, First Baby Study (N=2,939).

Assisted vaginal Cesarean NTSV
birth® delivery® cesarean®
(Ref=NTSV
(Ref=Spontaneous (Ref=Spontaneous vaginal
vaginal delivery) vaginal delivery) delivery)
RRR p RRR p OR p
Delivery decision-making scale 0.80 0.001 0.63 <0.001 0.69 <0.001
Race/ethnicity
White 1.00 1.00 1.00
Black 0.83 0.690 1.58 0.001 1.58 0.035
Hispanic 1.06 0.860 1.48 0.025 1.64 0.001
Other 1.27 0.436 1.45 0.099 1.71  0.045
Education
High school or less 1.00 1.00 1.00
Some college/Associate's degree 0.74 0.208 0.88 0.221 0.91 0.445
Bachelor's degree 0.75 0.298 0.96 0.791 0.97 0.871
Graduate education/degree 0.78 0.424 0.77 0.044 0.76  0.104
Primary source of payment for maternity care
Private 1.00 1.00 1.00
Public, other, no coverage 0.94 0.694 0.77 0.047 0.80 0.183
Age category
18-24 1.00 1.00 1.00
25-30 2.05 0.001 1.89 <0.001 2.01 <0.001
31-36 2.65 <0.001 2.64 <0.001 2.53 <0.001
Partnership status
Married and living together 1.00 1.00 1.00
Not married but living with partner 1.45 0.022 1.10 0.579 1.12  0.448
Other 0.90 0.689 1.09 0.472 1.32  0.046
Foreign born 1.15 0.656 0.80 0.202 0.81 0.288
Rural zipcode of residence 1.24 0.358 1.06 0.757 0.77  0.098
Pre-pregnancy or gestational diabetes 0.77 0.358 1.27 0.147 1.44 0.033
Pre-pregnancy or gestational hypertension 0.98 0.923 1.22 0.141 1.43  0.010
Obese pre-pregnancy 0.60 0.011 1.94 <0.001 242 <0.001
Doula support 1.03 0.894 0.62 0.001 0.59 0.005
Gestational age at birth
Less than 37 weeks 0.39 0.013 0.96 0.891 n/a
37-38 weeks 0.62 0.002 0.86 0.147 091 0417
39-40 weeks 1.00 1.00 1.00
41 weeks 0.87 0.311 1.42 <0.001 1.64 <0.001
42 weeks or more 0.92 0.918 1.36 0.384 1.59  0.198
Cesarean attitude score (higher indicates
more positive toward cesarean) 1.03 0.107 1.06 <0.001  1.05 <0.001

Models use clustered standard errors to account for correlation between women who delivered at the

same hospital.
aResults are from a logistic regression model
PResults are from a multinomial logit model

“Results are from a logistic regression model. Model n=2,644
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