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In 2009, 4.1 million babies were born in US
hospitals." Childbirth is the most frequent
reason for hospitalization in the United States,
and charges for maternity and newborn care
exceed those for any other category of hospital
expense for both public and private payers.?
Hospital costs for childbirth totaled $27.6
billion in 2009,% and state Medicaid programs
paid for 45% of all US births that year, in-
dicating an extraordinary public-sector invest-
ment in hospital-based childbirth care.>*

Costs are higher for cesarean deliveries and
for births with clinical complications.>°
Delivery-related complications are increasingly
common and occur with highest frequency
among women of color and low-income
women.”® Racial/ethnic minorities have
higher rates of cesarean delivery and worse
birth outcomes than their White counter-
parts.”'° Medicaid beneficiaries have a higher
risk of preterm birth (<37 weeks gestation)
and low birth weight (<2500 g) than do
privately insured women."'? The strong link
between income, race/ethnicity, and adverse
birth outcomes has been well documented,*™'?
but effective means of reducing this disparity
are lacking'® In a time of increasing fiscal
pressures on health care systems and state
Medicaid budgets, the need to stem the rising
cost of maternity care is urgent.*'”

The sizeable public health and financial
stake in childbirth care has engendered
a growing interest in potential clinical models
and policy tools that payers, hospitals, and
health care providers can employ to achieve
the triple aim of improved patient outcomes
and better population health at lower cost.'”*®
The midwifery model of maternity care and
freestanding birth centers have shown great
promise,' as have home-visiting programs.?>%!
Provisions of the Affordable Care Act are
designed to increase access to these services
via Medicaid coverage, among other policy
tools. >3 Another type of low-intervention
care is continuous labor support from a birth
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Objectives. We compared childbirth-related outcomes for Medicaid recipients
who received prenatal education and childbirth support from trained doulas with
outcomes from a national sample of similar women and estimated potential cost
savings.

Methods. We calculated descriptive statistics for Medicaid-funded births
nationally (from the 2009 Nationwide Inpatient Sample; n =279 008) and births
supported by doula care (n=1079) in Minneapolis, Minnesota, in 2010 to 2012;
used multivariate regression to estimate impacts of doula care; and modeled
potential cost savings associated with reductions in cesarean delivery for
doula-supported births.

Results. The cesarean rate was 22.3% among doula-supported births and
31.5% among Medicaid beneficiaries nationally. The corresponding preterm
birth rates were 6.1% and 7.3%, respectively. After control for clinical and
sociodemographic factors, odds of cesarean delivery were 40.9% lower for
doula-supported births (adjusted odds ratio=0.59; P<.001). Potential cost
savings to Medicaid programs associated with such cesarean rate reductions
are substantial but depend on states’ reimbursement rates, birth volume, and
current cesarean rates.

Conclusions. State Medicaid programs should consider offering coverage
for birth doulas to realize potential cost savings associated with reduced
cesarean rates. (Am J Public Health. 2013;103:e113-e121. doi:10.2105/AJPH.

2012.301201)

doula, a type of care that is not typically
reimbursed by health insurance.?*

Unlike physicians, midwives, and obstetrical
nurses, who provide medical care, doulas pro-
vide support in the nonmedical aspects of labor
and delivery.2®#° The Doula Organization of
North America (DONA), the largest organization
of certified doulas, defines a birth doula as a
“person trained and experienced in childbirth
who provides continuous physical, emotional
and informational support to the mother before,
during and just after birth.”*” Randomized con-
trolled trials provide strong evidence for the
clinical benefits of continuous labor support.**°
A recent Cochrane systematic review of the
effects of continuous labor support revealed
higher rates of spontaneous vaginal birth and
lower odds of cesarean delivery, lower rates of
regional anesthesia (e.g., epidural), lower rates of
instrument-assisted delivery (i.e., forceps and
vacuum), shorter labors, and higher levels of
satisfaction among women who received labor

support.?® The review indicated that labor sup-
port was most effective when provided by an
individual such as a doula, who was not on the
hospital’s staff and was not a family member or
close friend without specialized training*®

In the United States, most doulas are middle-
aged, married, and well-educated White
women from upper-middle-class households.**
Although limited information is available about
the characteristics of women who use doula
care, it is likely that lack of insurance coverage
for these services restricts financial access for
low-income women, and limited racial/ethnic
diversity of doulas (84% are White) may also
influence the diversity of potential clients.*3°
In the US context, observational associations
between doula care and positive birth out-
comes may reflect a population of women with
greater resources, better health status, and
specific birth experience intentions or higher-
risk women with access to doula care through

a specific program or intervention. "
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Although the clinical benefits of doula ser-
vices have been well documented, few studies
have examined doula care in a policy context,
where legislators debate statutory changes,
administrators implement programs, regulators
oversee enforcement, and payers make cover-
age and benefits decisions and negotiate
reimbursement rates with providers. Limited
research explores doula care among the low-
income and racially/ethnically diverse women
who compose approximately half of the US
childbearing population and are at elevated
risk for adverse birth outcomes and poor
obstetric care quality.'” We compared
childbirth-related outcomes for racially/ethni-
cally diverse Medicaid recipients who received
prenatal education and childbirth support from
trained doulas with those for a national pop-
ulation of similar women and estimated po-
tential cost savings associated with offering
coverage for birth doula care as a Medicaid
benefit.

METHODS

Everyday Miracles is a group of doulas
operating as a nonprofit organization with the
goal of improving birth outcomes, parent—
infant attachment, and breastfeeding skills.
Everyday Miracles clients are referred through
a Medicaid managed care plan and receive
childbirth and breastfeeding education, con-
tinuous labor support, and prenatal and post-
partum care from trained doulas at no out-of-
pocket expense. From 2010 to 2012, Every-
day Miracles employed 22 active doulas, all of
whom completed DONA training requirements
and were either DONA certified or working
toward certification. DONA training requires
completing a minimum of 28 hours of struc-
tured classroom instruction (= 16 hours in
a DONA International—approved training
workshop and > 12 hours in an accredited
childbirth education series), reading at least 5
books from the DONA International Birth
Doula Required Reading List, and completing
coursework in breastfeeding support or be-
coming a certified lactation consultant. Certifi-
cation requires that the doula pass a written
exam and apprentice for at least 3 births (> 2 of
which must be vaginal deliveries), and develop
an extensive referral network and listing of
local support resources. This comprehensive
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training and certification process is described in
detail on DONA’s training Web site (http://
www.dona.org/develop/certification.php).

Everyday Miracles makes a concerted effort
to match doulas with clients on race/ethnicity
and language and to recruit, train, and hire
doulas with this goal in mind. The doulas were
therefore distinctive in their diversity. As of
2012, 12 were White, 4 Latino, 3 Somali, 2
Hmong, and 1 Black, with limited turnover
during the study period.

DATA AND STUDY POPULATION

The study population comprised 2 groups:
women who had Medicaid-funded singleton
births nationwide (n=279 008) and Medicaid
beneficiaries whose labor and delivery were
supported by doula care provided by Everyday
Miracles (n=1079).

We used data from 279 008 childbirth hos-
pitalizations for singleton births in 44 states,
where the primary payer was Medicaid, from the
2009 Nationwide Inpatient Sample (NIS),
Healthcare Cost and Utilization Project (HCUP)
Agency for Healthcare Research and Quality. The
NIS is an all-payer inpatient claims database
designed to approximate a 200 stratified sample
of US hospitals.>* We also obtained state-level
HCUP data on all Medicaid-funded deliveries,
including hospital charges for Medicaid-funded
births associated with relevant diagnosis-related
groups, from HCUPNet,>* which generates esti-
mates from the Statewide Inpatient Databases,

a census of inpatient claims for participating
states. To enable the conversion of hospital
charges into costs of providing care, we used
regional estimates of cost-to-charge ratios® and
applied the appropriate regional conversion fac-
tor to each of the 35 states for which data on
charges were available in 20009.

Data on doula-supported births came from
de-identified reports of routinely collected client
services utilization information for women
served by Everyday Miracles doulas. Doulas
filled out standardized enrollment and childbirth
data forms, and trained interns entered data for
our study into an Excel spreadsheet (Microsoft,
Redmond, WA); Everyday Miracles manage-
ment and study investigators verified accuracy
prior to data analysis. We used information for
the 1079 women served by Everyday Miracles
who delivered singleton babies between January

1, 22010, and April 30, 2012, all of whom were
Medicaid recipients.

We used all available data from both sources
for analysis: every singleton US birth in 2009
found in the HCUP NIS (for outcomes) or
HCUPNet (for costs) for which Medicaid was
the primary payer and every singleton birth
attended by Everyday Miracles doulas from
January 2010 through April 2012.

Variables

We derived variables from administrative
data collected by Everyday Miracles or by
hospitals (and compiled by HCUP). Primary
outcomes of interest were cesarean delivery
and preterm birth, extracted from the Every-
day Miracles childbirth data form. In HCUP NIS
data, we used International Classification of
Diseases, Ninth Revision procedure codes to
identify cesarean delivery (740X, 741X, 742X,
744X, 7499) and preterm delivery (6442,
64420, 64421).3° For cesarean delivery we
also used diagnosis-related groups payment
codes (370, 371).%° These methods have been
validated and are consistent with previous
research with HCUP data "%

We also measured maternal age, race/eth-
nicity, and 2 major pregnancy-related compli-
cations, hypertension and diabetes. Maternal
age and race/ethnicity were self-reported.
Everyday Miracles distinguishes US-born and
African-born Black women, because this dis-
tinction is relevant in the local context. We
presented information for each of these groups,
as well as combined results for all Black women
for comparability with national estimates.
Hypertension and diabetes were identified by
patient report for doula data and by Clinical
Classification System code 183 (hypertension)
and 196 (diabetes) in HCUP NIS data.>®

We handled missing data within the HCUP
NIS according to established procedures defined
in the HCUP Agency for Healthcare Research
and Quality protocols and descriptions of data
elements.>> We identified study outcomes and
clinical variables from payment, diagnosis, and
procedure codes, which were validated and
complete. For sociodemographic factors, only
race/ethnicity was missing in significant quantity
(>5%) in NIS data. When no race/ethnicity in-
formation was available, we classified race/eth-
nicity as missing for that individual. We conduc-
ted a sensitivity analysis that controlled separately
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for missing values in race/ethnicity variables (re-
sults remained consistent). No data were missing
among doula-supported births because the ad-
ministrative procedures used by Everyday Mira-
cles required that doulas report information for
each of the variables in our analysis.

Analysis

We calculated means and 95% confidence
intervals (CIs) for maternal characteristics, de-
livery mode, and birth outcomes for women
whose singleton births were funded by Medicaid
and supported by doula care (n=1079) and for
a national sample of women with Medicaid-
funded singleton births (n =279 008). We used
the ¢ test to evaluate rate differences. We used
multivariate logistic regression models to esti-
mate the impact of doula support on delivery
mode and preterm birth, with adjustment for
maternal age, race/ethnicity, and clinical com-
plications among Medicaid recipients. All
women in our samples had health insurance
through Medicaid for their childbirth, and thus
all met income eligibility thresholds, ensuring
some consistency of socioeconomic status and
health care access across the populations.

To assess the potential cost impacts of
changes in delivery mode that may be associ-
ated with Medicaid reimbursement for contin-
uous labor support from a trained doula, we
used state-level data on Medicaid-funded births
and associated costs and cesarean rates to model
3 different policy scenarios across a range of
birth doula reimbursement rates ($100-$300;
this range would reimburse for providing intra-
partum support at the time of childbirth; other
aspects of doula care, such as prenatal education
and postpartum breastfeeding support, are sep-
arately reimbursed). The policy scenarios fo-
cused on intrapartum labor support and de-
livery mode (cesarean vs vaginal) and the
potential costs and savings for a childbirth
hospitalization from a payer perspective.

Scenario 1 modeled the potential annual cost
savings to a state of reducing the cesarean rate to
the rate experienced in doula-supported Medic-
aid births in our analysis (22.3%). Alternatively,
we modeled scenarios in which birth doula
reimbursement was associated with a certain
percentage reduction in cesarean rates, derived
from results from multivariate regression
models. Scenario 2 calculated the state-level
annual cost savings of reducing the cesarean rate
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for Medicaid-funded births by the percentage
indicated by the adjusted odds ratios (AORs)
produced via regression models, and scenario 3
calculated cost reductions associated with the
percentage drop in cesarean rates indicated by
the upper bound of the 95% Cls around the
estimate used for scenario 2 (a more conserva-
tive estimate of the difference between the
doula-supported births and all Medicaid births in
this study). To facilitate interpretation, we di-
vided states into quartiles, according to potential
cost impacts under each of the 3 scenarios, and
estimated the median annual state cost savings,
as well as the 25th and 75th percentile for birth
doula reimbursement rates from $100 to $300.
We conducted all analyses with SAS version 9.3
(SAS Institute Inc, Cary, NC).

RESULTS

The characteristics of pregnant Medicaid
beneficiaries who received doula care were

broadly similar to the general population of
women whose births were covered by Medic-
aid (Table 1). However, women supported by
doulas were more racially/ethnically diverse,
were slightly older (27 vs 25 years), and had
lower reported rates of gestational hyperten-
sion (3.8% vs 7.8%). Medicaid-funded births to
women with doula support had a cesarean rate
of 22.3% (95% CI=19.8, 24.8), significantly
lower than the cesarean rate in the general
Medicaid population of 31.5% (95% CI=231.3,
31.6). The average preterm birth rate was lower
for women who received doula support than
for Medicaid beneficiaries generally (6.1% vs
7.3%), but this difference was not statistically
significant in uncontrolled comparisons.

We also calculated AORs for the association
between doula care and study outcomes, with
control for maternal race/ethnicity and age and
for clinical complications (Table 2). Average
cesarean rates were significantly lower in
doula-supported Medicaid births than in

TABLE 1—Characteristics of Hospital-Based, Medicaid-Funded Singleton Births, Nationally
in 2009 and With Doula Support Among a Cohort in Minneapolis, MN, 2010-2012
Medicaid-Funded Medicaid-Funded Deliveries With
Deliveries (n =279 008), Doula Support (n=1079),
Characteristic Mean (95% Cl) Mean (95% Cl) Difference
Maternal
Age, y 25.1 (25.1, 25.2) 27.3 (26.9, 27.6) 2.1%
Pregnancy-related complications, %
Hypertension 7.8(1.7,1.9) 3.8 (2.7, 5.0) -4.0*
Diabetes 6.1 (6.0, 6.2) 5.8 (4.4,7.2) -0.3
Race/ethnicity, %
Asian 3.0 (29, 3.0) 5.6 (4.2, 7.0) 2.6*
Black (total) 20.2 (20.1, 20.4) 46.3 (43.3, 49.3) 26.1*
US-born Black NA 10.3 (8.5, 12.2) NA
African-born Black NA 35.9 (33.1, 38.8) NA
White 38.8 (38.6, 39.0) 10.2 (8.4, 12.1) -28.6*
Hispanic 38.0 (37.8, 38.2) 36.2 (33.3, 39.1) -1.8
Labor and delivery
Cesarean delivery, % 31.5 (31.3, 31.6) 22.3 (19.8, 24.8) -9.2%
Medication use, %
Epidural NA 27.9 (25.2, 30.6) NA
Other pain medicine NA 19.9 (17.5, 22.3) NA
Birth outcomes, %
Low birth weight NA 4.2 (3.0, 5.4) NA
Preterm birth 7.3(12,7.4) 6.1 (4.7, 7.6) -1.2
Note. Cl = confidence interval; NA = not available in data set.
*P<.05.
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Medicaid-funded births generally; doula care
was associated with a 40.9% decreased odds of
cesarean delivery (AOR=0.59; 95% CI=
0.51, 0.68; P<.001). Preterm birth rates were
also lower among doula-supported than among
all Medicaid-funded births, but this difference
was not statistically significant (AOR =0.81;
95% CI=0.63, 1.04). Other factors associated
with higher preterm and cesarean delivery
rates were Black race, older maternal age,
maternal hypertension, and maternal diabetes.
Hispanic and Asian women had lower preterm
birth and cesarean delivery rates than did White
women.

With 3 scenarios generated by empirically
driven assumptions, we simulated annual cost
impacts to state Medicaid programs that might
result from a reduction in cesarean delivery rates
associated with reimbursement of birth doula
services. Table 3 provides detailed state-level
information on these calculations, with
the number of Medicaid-funded births, the ce-
sarean rate for Medicaid-funded births, the total
annual Medicaid payments to hospitals for
childbirth, and the potential cost impacts associ-
ated with the scenarios. We used this information
to calculate the cost impacts shown in Figure 1.

Under the assumption that a state could
reduce its cesarean rate for Medicaid births to
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TABLE 2—0dds of Adverse Birth Outcomes for Hospital-Based, Medicaid-Funded, Singleton
Births Nationally in 2009 and Supported by Doulas Among a Cohort in Minneapolis, MN,
2010-2012, With Control for Demographic and Clinical Factors
Preterm Birth, AOR (95% Cl) Cesarean Delivery, AOR (95% CI)
Doula support 0.81 (0.63, 1.04) 0.59 (0.51, 0.68)
Race/ethnicity
Asian 0.84 (0.77, 0.93) 0.78 (0.74, 0.82)
Black 1.42 (1.37, 1.47) 1.07 (1.04, 1.09)
Hispanic 0.85 (0.82, 0.88) 0.96 (0.94, 0.97)
White (Ref) 1.00 1.00
Age, y
<20 1.06 (1.02, 1.11) 0.68 (0.67, 0.70)
21-25 1.01 (0.97, 1.04) 0.95 (0.93, 0.97)
26-30 (Ref) 1.00 1.00
31-35 1.08 (1.03, 1.13) 1.28 (1.25, 1.31)
> 36 1.22 (1.15, 1.30) 1.54 (1.49, 1.59)
Pregnancy-related complications
Hypertension 2.32 (2.23, 2.42) 1.89 (1.83, 1.94)
Diabetes 1.50 (1.42, 1.58) 1.75 (1.69, 1.81)
Note. AOR = Adjusted odds ratio; Cl = confidence interval. Sample size = 280 087.

22.3% by offering birth doula services to
beneficiaries (the rate experienced by Medicaid
recipients served by Everyday Miracles dou-
las), approximately half of states would experi-
ence cost savings at a $200 birth doula re-
imbursement rate. Annual savings might
exceed $2.5 million for up to a quarter of all
states (Figure 1a). At a $100 reimbursement
rate, three quarters of states would likely see
cost savings. Figure 1b shows estimated annual
cost impacts for a 40.9% reduction in the
cesarean rate among Medicaid-funded births,
indicating likely savings for nearly all states,
even at a birth doula reimbursement rate of
$300. In this scenario nearly all states would
save at least $2 million per year for a $200
rate, and for a $100 reimbursement, savings
might exceed $9 million annually for at least
half of states. The final scenario (Figure 1c¢) is
a more conservative estimate of the potential
reduction in cesarean rates (showing a 31.6%
reduction) and also indicates broad and sub-
stantial potential cost savings across a range of
reimbursement rates, in nearly all state settings.

DISCUSSION

Consistent with the results of randomized
controlled trials of the clinical benefits of

continuous labor support from trained dou-

1&5,28'29

our analysis indicated that low-income,
ethnically diverse women could experience
reduced rates of cesarean delivery. The odds of
cesarean delivery were 40.9% lower for
Medicaid-funded births with doula support
than for Medicaid-funded births generally.
Among vulnerable subgroups, such as Black
women, lower cesarean and preterm rates for
doula-supported births are indicative of the
role doulas could play in reducing persistent
racial/ethnic disparities in these outcomes if
high-quality doula services were made finan-
cially and culturally accessible to women at
highest risk of poor outcomes.”*®

Increasing financial access by offering cov-
erage of birth doula care would be costly to
state Medicaid programs, but these costs might
be offset by reductions in payments to hospitals
and clinicians (fees for cesarean deliveries
being substantially higher than for vaginal
deliveries), should cesarean rates decrease
sufficiently without adverse health conse-
quences. Our findings indicate that cost savings
would depend on many state-level factors, such
as the number of Medicaid-funded births, the
cesarean delivery rate, and reimbursement
rates for childbirth services.

The policy scenarios presented here used
a payer perspective and calculated costs (of
reimbursing doulas for intrapartum support)
and savings (associated with lower cesarean
rates) in the context of a childbirth hospitali-
zation. It is possible that achieving the out-
comes suggested by our analysis would require
reimbursement of comprehensive doula ser-
vices, beyond intrapartum support, in which
case the policy scenarios might have overesti-
mated potential savings. On the other hand,
doula support might affect childbirth costs via
changes in obstetric care beyond delivery
mode. Although we examined the cost im-
pacts of changes in cesarean delivery rates
associated with doula care, previous research
indicates that continuous labor support is
also associated with reductions in
instrument-assisted delivery, epidural anes-
thesia, and other obstetric care interventions,
without adverse quality impacts.?® Indeed,
infants born to mothers who received con-
tinuous labor support have significantly
higher 5-minute Apgar scores.?®*° In addi-
tion, the cost impacts presented in Figure 1
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FIGURE 1—State-level estimated annual savings for all states from lower cesarean rates
associated with birth doula coverage in Medicaid-funded deliveries, across a range of
reimbursement rates, for (a) scenario 1 (rate reduced to 22.3%), (b) scenario 2 (rate
reduced by 40.8%), and (c) scenario 3 (rate reduced by 31.6%).

Journal of Public Health

the least access to it—both financially and
culturally. Most doulas are White middle-class
women serving White middle-class women.**
Racial/ethnic concordance between patient
and provider is an important facilitator of
access to health care services and may also be
relevant in the context of doula care.*’>°
Recruiting a diverse population of trained
doulas, however, may be difficult in the current
environment. It is likely that doula work will
not become more lucrative or appealing unless
more people are willing to pay for these
services or third-party reimbursement becomes
more common.>* Doulas themselves report
that their work is emotionally satisfying but not
financially rewarding.** Broadening the payer
base will likely enhance the feasibility of

a doula care business model for a wider range
of women and facilitate recruitment of doulas
from low-income communities, communities of
color, and immigrant communities.

Limitations

Our doula data came from 1 practice in 1
state; however, our results were consistent with
Cochrane review findings.*® Our 2 data sour-
ces were not from the same period; doula data
were collected in 2010 to 2012, and the most
recent data available through HCUP at the time of
the analysis were from 2009. Because little
change was observed in preterm birth and
cesarean rates in 2009 to 2011,"° this difference
likely had minimal effects on interpretation of our
findings. Information on maternal complications
came from hospital discharge reports in HCUP
data and patient self-reports in doula data. Any
underreporting of maternal complications among
doula-supported births would have a downward
bias on results, lending credence to our findings.

We did not have information on educational
attainment, marital status, prenatal care, and
other risk markers or whether Medicaid bene-
ficiaries in HCUP data received doula care.
Selection bias could have arisen from Medicaid
beneficiaries’ choice to use doula services in
lieu of traditional childbirth education. Differ-
ences in reporting conventions precluded
comparisons for certain racial/ethnic sub-
groups. Finally, we estimated cost data from
charges, converted with a regional cost-to-
charge ratio, because we were unable to
identify a source of accurate state-level cost
data for childbirth-related hospitalizations.
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Improved data collection and reporting as
doula payment codes are adopted are vital to
improving these estimates.

Conclusions

Policy action to increase access to doula care
has been slow to develop, in spite of well-
established clinical benefits. We modeled po-
tential cost impacts to state Medicaid programs
of offering coverage for birth doula services
under various scenarios; our results suggest
that cost savings are feasible for the majority of
states across a range of reimbursement rates.
Although our estimates can serve as a guide for
states to better understand the cost of cesarean
delivery and the role of birth doulas in miti-
gating cost and improving outcomes, states
should consider internal analyses to investigate
whether reimbursing birth doulas may result in
improved birth outcomes and possibly cost
savings for their Medicaid programs.

Payers, including state Medicaid programs
that facilitate access to doula services via
coverage policies, could capture cost savings
associated with reduced cesarean delivery
rates. Doula care may also hold promise for
addressing persistent racial/ethnic disparities
in birth outcomes. ®
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