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The Cost-Effectiveness of Professional Doula Care for a
Woman'’s First Two Births: A Decision Analysis Model
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BDT/PDT(DONA), Alexandra C. Gallagher!, BA, Aaron B. Caughey', MD, PhD, Ellen L. Tilden"?, CNM, PhD

Introduction: Multiple studies have demonstrated the benefits of intrapartum doula care, including lower risk for cesarean birth and shortened
labor time for nulliparous women. However, analyses investigating the cost-effectiveness of doula care are limited. This study evaluated the poten-
tial cost-effectiveness of professional doula support during a woman’s first birth in a theoretical population of US women, with all women having
a second birth without doula care.

Methods: A cost-effectiveness model was designed to compare outcomes in women with a professional doula versus no doula labor support. A
theoretical cohort of 1.6 million women, the approximate number of annual low-risk, nulliparous, term, singleton births in the United States, was
used. Outcomes included mode of birth, maternal death, uterine rupture, cesarean hysterectomy, costs, and quality-adjusted life years (QALYs).
Probability estimates used in the model were derived from the literature, and a cost-effectiveness threshold was set at $100,000 per QALY. Sensi-
tivity analyses were used to investigate the robustness of the results.

Results: In this theoretical model, professional doula care during the first birth resulted in fewer cesarean births and improved QALYs. Ad-
ditionally, doula support resulted in 202,538 fewer cesarean births, 46 fewer maternal deaths secondary to fewer cesarean births, 99 fewer
uterine ruptures, and 26 fewer hysterectomies, with an additional cost of $185 million and 7617 increased QALYs for the first and subse-
quent births. Sensitivity analyses demonstrated a professional doula was potentially cost-saving up to $884 and cost-effective up to $1360 per
doula.

Discussion: Professional doula care during a woman’s first birth may lead to improved outcomes and increased QALYs during her first and
second births. Given the limitations of this analysis, the cost-effectiveness estimate is likely conservative, further supporting broader integration
of professional doulas into the US maternity care system and highlighting the need for higher doula care reimbursement.
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INTRODUCTION of labor and may facilitate communication between a woman
and her maternity care provider.**

Randomized controlled trials have demonstrated that
doula care during labor and birth results in fewer cesarean
births and shorter labors among low-risk nulliparous
women.>® In addition to improving outcomes, doula care
has also been demonstrated to reduce hospital costs.”~!!
In 2012, a US midwifery consensus statement affirmed
the benefit of continuous labor support.!> And in 2014,
the American College of Obstetricians and Gynecologists
and the Society for Maternal-Fetal Medicine published a
consensus statement supporting doula care as an important
initiative to improve labor and birth outcomes for women
with low-risk pregnancies.!”®> Given growing evidence and
national maternity care leadership support for doula care,
there is a need to refine estimates of costs and outcomes
related to this model of care.!* Additionally, prior studies

A professional doula is a trained birth companion who
provides continuous emotional, physical, and informational
support throughout a woman’s labor and birth.! Whereas
maternity care providers primarily focus on making safe and
effective childbearing management decisions, in addition
to attending to the laboring woman’s overall well-being,
professional doulas uniquely focus only on the woman’s
physical, social, and emotional needs throughout labor
and birth."> This may include helping the laboring woman
with breathing techniques, relaxation, and position changes;
providing comfort via touch or other soothing actions; and
offering continuous emotional support throughout labor.!*
Doulas also help women and their families anticipate events
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In this theoretical model, professional doula care during a woman’s first labor and birth leads to fewer cesarean births,
fewer adverse maternal outcomes, and improved quality-adjusted life years (QALYs) in the woman’s first and subsequent

births.

Having a professional doula with a woman during her first labor and birth could be both cost-effective and cost-saving
when reimbursement for this care is less than $884. Doula support costing $884 to $1360 remains cost-effective because
the additional expenditure for care is accompanied by higher QALYs.

When the model was adjusted to include contemporary cesarean rates (26% in this population), doula support was both
cost-effective and cost-saving when reimbursement for this care was less than $1153, and doula support costing $1153 to
$1808 remained cost-effective. Given the limitations of a decision analysis model, this estimated cost-effectiveness thresh-
old is likely conservative.

If a professional doula provided care during labor to all low-risk nulliparous women in the United States using the current
cesarean birth rate, this model estimates that this would result in $247 million in savings and 10,483 additional QALY
every year.

This cost-effectiveness analysis adds to the literature supporting the integration of professional doula support into a

woman’s first labor and signals the need for increased doula care reimbursement.

reflecting the average number of births per woman in the
United States.'

METHODS

A decision-analytic model was created using TreeAge Pro
2018 software (TreeAge Software Inc, Williamstown, Mas-
sachusetts) (Figure 1). This study employed a theoretical
decision-analytic model, which involved no human partici-
pants and was exempt from institutional review board ap-
proval. No primary research was conducted for this analysis.
The purpose of this analysis was not to study the effect of
doula care on maternal or neonatal outcomes; it was to cre-
ate a model to estimate the costs and outcomes related to the
decision for a woman to receive doula care (vs no doula care)
during her first birth (see Table 1 for a description of and def-
initions for a decision and cost-effectiveness analysis).

This theoretical model used the results of previously pub-
lished research about the impact of doula care on birth out-
comes to estimate relevant costs and outcomes of this de-
cision. The cost-effectiveness model was designed to assess
the birth outcomes of pregnant women receiving professional
doula support during birth versus no doula (Figure 1). The
initial decision node was whether a woman did or did not
have a professional doula during her first labor and birth.
For the first birth, the primary maternal outcomes included
in the theoretical model were mode of birth and maternal
death, which varied by mode of birth. For the subsequent
birth, the primary maternal outcomes included in the theo-
retical model were mode of birth, maternal death, and uter-
ine rupture after an unsuccessful trial of labor after cesarean
(TOLAC). For those with TOLAC, the primary maternal out-
comes included in the theoretical model were vaginal birth
after cesarean (VBAC), repeat cesarean, and a hysterectomy
(vs no hysterectomy) after uterine rupture. In this model,
women were provided a professional doula only during the
first labor and birth in order to isolate the immediate (first
birth) and downstream (second birth) impact of doula care.

Additionally, all births were assumed to be carried out in a
hospital or birth center.

A theoretical cohort of 1.6 million women, the approxi-
mate number of annual low-risk, nulliparous, term, singleton
births in the United States, was used.'® Specifically, accord-
ing to the National Vital Statistics System, in 2016 there were
approximately 3.8 million singleton births, of which 3.5 mil-
lion were term births.!®> The researchers excluded births that
were considered high risk, which included 6.9% of births to
women with diabetes and was inflated by the authors to 10%
to include other high-risk births. This left 3.2 million low-
risk term births. The researchers then assumed that half of
these births were to nulliparous women and half were to mul-
tiparous women, which resulted in the final theoretical cohort
of 1.6 million women. These women were considered to have
uncomplicated pregnancies (term, singleton, vertex fetuses),
presenting in spontaneous labor at term.

After using the model to estimate the outcomes and costs
related to the first birth, the authors then modeled the impact
of a second birth, reflecting the average number of births per
woman in the United States. Two main strategies were com-
pared: professional doula support during a woman’s first la-
bor and birth versus no doula support during a woman’s first
labor and birth. In this model, a doula was defined as a per-
son who had received formal training in doula care and who
provided continuous bedside support throughout labor and
birth.>¢ This model also assumed that women without a pro-
fessional doula received routine care, including intermittent
support from family members, friends, or hospital staff.

All probabilities incorporated into the decision analy-
sis model were derived from previously published research
(Table 2). The probability of undergoing a cesarean or vagi-
nal birth with the support of a professional doula was de-
rived from 2 randomized controlled trials included in the
2017 Cochrane review of continuous support for women dur-
ing childbirth.!® Only these 2 experimental studies, which
used a professionally trained doula, rather than another health
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care professional or layperson, to provide continuous sup-
port, were included in this theoretical model. In the first
trial from 2008, all doulas providing continuous support had
completed training equivalent to Doulas of North Amer-
ica International doula certification.® This trial included 420
nulliparous women with an uncomplicated term pregnancy
planning to give birth at a hospital in Cleveland, Ohio. In the
second trial, published in 1991, the doulas had prior birth ex-
perience and underwent a 3-week training period covering
normal and abnormal labor, obstetric procedures, and sup-
portive techniques.” This study consisted of 616 nulliparous
women with an uncomplicated term pregnancy planning to
give birth at a hospital in Houston, Texas. Although the au-
thors recognize that the second trial is over 25 years old, it is
generally considered more appropriate when evaluating liter-
ature quality to use findings from randomized controlled tri-
als over nonexperimental studies. Thus, in decision-analytic
models, such trials, when available, are used preferentially
to inform cost-effectiveness analysis probabilities. Including
probabilities from a randomized controlled research design
allows for a less biased estimate of the effects of a professional
doula versus no doula in this model.

Maternal mortality is difficult to study with experimental
research design. Therefore, estimated maternal mortality after
first cesarean birth and after vaginal birth was derived from a
retrospective cohort study.!” Maternal mortality was included
as an outcome in this model given the small difference in rates
of maternal mortality based on mode of birth (eg, women who
have a cesarean birth have a higher risk for death than do those
who have a vaginal birth). By including maternal mortality,
this demonstrates important downstream effects of a profes-
sional doula’s presence during a nulliparous woman’s labor
and birth, both on her risk of death secondary to cesarean at
the first birth and on her risk of death secondary to repeat ce-
sarean or complications of VBAC at the second birth. In other
words, if a professional doula supporting a woman during her
first birth leads to fewer cesarean births, this also results in
overall fewer maternal deaths for first and second births com-
pared with a system in which doula support is not used.

The probabilities for TOLAC, cesarean birth after TO-
LAC, and uterine rupture after TOLAC were derived from a
large systematic review.'® The probabilities of both planned
and unplanned cesarean birth after prior vaginal birth were
drawn from a large data set of births in Massachusetts from
1998 to 2003.'° Results from a prospective cohort study were
included to determine the probability of maternal death af-
ter planned repeat cesarean birth, maternal death after TO-
LAC, and hysterectomy after uterine rupture.’’ The proba-
bility for maternal death after uterine rupture was derived
from a literature review of 72 primary research articles as-
sessing outcomes for women attempting VBAC.?! Finally, the
probability for maternal death after hysterectomy secondary
to uterine rupture was derived from a literature review of stud-
ies including cases of emergency postpartum hysterectomy.??
This study provided the most specific probability representing
the outcome for the relevant branch in the decision analysis
tree.

Costs incorporated into the decision analysis model were
derived from previously published research and estimates
(Table 3). All costs were inflated to 2018 dollars using an
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average of the medical component of the Consumer Price In-
dex for 2018 and assuming a societal perspective. The cost
for a doula was estimated to be an average of $1000, ranging
from $600 to $2000 based on doula experience and region in
the United States. This fee includes standard doula care, con-
sisting of several prenatal visits, on-call time throughout labor
and birth, several postpartum visits, and 24-hour availability
via phone or email during the first 6 weeks postpartum. The
costs for a cesarean and vaginal birth, labor time for a nul-
liparous and multiparous woman, labor time for a TOLAC,
hospital cost related to maternal death, and uterine rupture re-
quiring repair were estimated from a single hospital.* Given
that costs in health care are not well studied and not ubig-
uitously available across the range of health care inputs, this
high-quality study allowed for a stronger estimate of the costs
in this analysis.

The average labor time of a vaginal birth for a nulliparous
woman and for a multiparous woman was derived from the
data set of the Consortium on Safe Labor, a large multicen-
ter retrospective observational study.** This study estimated
7.1 hours as the average nulliparous and 4.1 hours as the av-
erage multiparous length of the first and second stage of labor
for women who arrived to the hospital in spontaneous labor
and assuming all women had epidural analgesia in the second
stage. Nulliparous women’s labor durations were found to be
1.73 times longer than multiparous women’s (based on a ratio
of length of labor time by parity).?* Assuming 50% of births
were nulliparous and 50% were multiparous, the researchers
calculated the cost of labor time for a nulliparous and multi-
parous birth based on the estimated additional hours of labor
unit costs,” thus generating estimates of the total costs for the
time to labor and give birth vaginally.>* From this, the authors
were able to calculate the total cost of labor time resulting in
a vaginal birth for a nulliparous and multiparous birth. Addi-
tional hours of labor unit costs were estimated for women ex-
periencing a TOLAC. Women who were not accompanied by
a professional doula experienced an average of 1.0 additional
hour of labor.

The cost of maternal death was estimated as the oppor-
tunity cost of lost working years calculated using the median
weekly earnings for a woman receiving a full-time wage or
salary from the Bureau of Labor Statistics.”> Given that the
average age at first birth is estimated to be 26.6 years and the
average age for retirement is 62 years,'>?® the number of lost
wages due to maternal death after a first birth and after a sec-
ond birth were calculated (with a second birth occurring on
average at age 29 years).!®

Utilities were assessed from the maternal perspective only.
Utilities are a measure of disease burden and are frequently
used in economic analyses to assess individual’s valuation of
outcomes. Such utilities can then be applied over time to
create estimated quality-adjusted life years (QALYs). In this
model, the value of each outcome (eg, maternal state at each
terminal branch of the decision analysis tree) is represented by
an estimated utility, which is a quantitative measure represent-
ing the strength of a person’s preference for that outcome.”
Utilities have a range from 0 to 1: a utility of 1 represents
perfect health, and 0 represents death. Utilities in this study
were derived from the most robust literature available. This
analysis included a utility of 0.996 for cesarean birth?® and a
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Table I. Description of Decision and Cost-Effectiveness Analyses

Decision analysis is a quantitative method used when making decisions in the face of uncertainty. Decision analysis allows clinicians
to compare the expected outcomes of choosing one strategy over another in a systematic and explicit way.*® It is believed that decision

analysis can improve the quality of decision making among health care professionals and guide policy-making decisions.?’”

A decision-analytic model or decision tree is a simplified model of the most important components of the clinical decision and its
primary anticipated outcomes. This model should include the key factors to appropriately represent the risk-benefit tradeoff of the
decision under consideration, but it will be unable to capture the full complexity of clinical care and decision making.* A decision tree
includes probabilities for each decision node, which are derived from the best available evidence, specifically randomized controlled
trials when available. For an example of probabilities related to a decision node that is relevant to this model, the probability of cesarean
birth was 10.8% if the decision was to include doula care during a woman’s first labor, and the probability of cesarean birth was 18.9% if
the decision was to not include doula care during a woman’s first labor, which were derived from available randomized controlled trials

(Table 2).

The value of each outcome is represented by a utility, which is a quantitative measure representing the strength of a person’s preference
for that outcome.?” Utilities have a range from 0 to 1: a utility of 1 represents perfect health, and 0 represents death. Utilities in this
study were derived from the most robust literature available. So, for example, 0.996 has been identified as the utility of cesarean birth

whereas 0.963 has been identified as the utility of cesarean hysterectomy after uterine rupture (Table 2).

Cost-effectiveness analysis is a type of decision analysis that includes the costs of each decision (eg, doula support during a woman’s
first labor vs no doula support during a woman’s first labor) in addition to the health effectiveness or utility of that decision. This type
of analysis allows researchers to estimate efficiency and costs related to an intervention (eg, doula care vs no doula care). The measure

used in this modeling approach for valuing health outcomes is quality-adjusted life years (QALY's), where one QALY is equal to one

year of life multiplied by the utility of the outcome.

effect this uncertainty has on the final decision of the model.”

manner.

Given the uncertainty in the probabilities, costs, and utilities included in any decision analysis model, sensitivity analyses are used.

Sensitivity analyses allow the researchers to vary the uncertain variables across a range of plausible values, thereby estimating what

Overall, when a randomized controlled trial is unable to be performed because of ethical or monetary constraints, or a randomized
controlled trial does not include all important clinical decisions and outcomes, decision analysis and specifically cost-effectiveness
analyses may be used to derive evidence-informed estimates of health care decisions. These analyses allow clinicians and policy-makers

to evaluate the impact of specific health care decisions in terms of their likely costs and outcomes in a systematic and evidence-based

utility of 1 for vaginal birth, given this is the optimal mode
of birth. Utilities were combined with estimates of maternal
life expectancy from the National Center for Health Statis-
tics to calculate QALYs.%’ These QALYs were used to assess
the final health state at each terminal branch of the decision
analysis tree, which included the utility for mode of birth, ma-
ternal death, and hysterectomy, when applicable. The utility
for hysterectomy was 0.963,”> which was applied to the re-
maining years of maternal fertility (estimated to be 20 years
after second birth at age 29). An annual discount rate of 3%
was applied to generate discounted QALY and costs accord-
ing to the Panel on Cost-Effectiveness in Health Medicine
recommendations.*

Total costs and QALYs were calculated to determine the
incremental cost-effectiveness of having continuous support
from a professional doula during a woman’s first birth. The
incremental cost-effectiveness ratio (ICER) is used to com-
pare 2 strategies (for this analysis, doula support vs no doula
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support during a woman’s first labor), which represents the
average incremental cost in relation to one additional QALY.
In other words, the ICER shows how much it would cost to
increase a QALY by one. The cost-effectiveness threshold was
set at $100,000 per QALY, which is the reccommended and one
of the most commonly used thresholds in cost-effectiveness
analyses in the United States.>! This threshold represents the
maximum price society will pay to gain one additional QALY
or one year of perfect health. Next, maternal clinical outcomes
for each strategy were computed, including those related to
the subsequent pregnancy such as uterine rupture and ce-
sarean hysterectomy.

Sensitivity analyses were conducted to investigate the
robustness of the results. A tornado diagram was created
to assess which variables most impacted the model. This
diagram acts as a comparative sensitivity analysis and allows
researchers to consider the uncertainty with model inputs
by using distributions for each input to evaluate the impact



Table 2. Outcomes, Probabilities, and Utilities for the Professional Doula Cost-Effectiveness Model

Outcome Probability Utility*
Current Pregnancy

Cesarean birth? 0.996
With a professional doula>® 0.1078

With no doula®* 0.1894

Maternal death 0
After cesarean!” 0.000163

After vaginal birth!” 0.0000170

Subsequent Pregnancy

TOLAC!® 0.580

Cesarean after unsuccessful TOLAC'® 0.280

Planned cesarean after prior vaginal birth!’ 0.00650

Cesarean after prior vaginal birth (planned and unsuccessful trial of labor)"’ 0.0310

Uterine rupture'® 0.00470

Cesarean hysterectomy after uterine rupture?** 0.263 0.963
Maternal death 0
After planned repeat cesarean® 0.000443

After TOLAC? 0.000168

After uterine rupture?! 0.00114

After cesarean hysterectomy?? 0.0194

Abbreviation: TOLAGC, trial of labor after cesarean.

2Utilities define quality-of-life measures for different states of well-being, ranging from 0 for death to 1 for optimal health. In this model, utilities were used to represent the
final health state at each terminal branch of the decision analysis tree, which included the utility for mode of birth, maternal death, and hysterectomy, when applicable.

Table 3. Costs for the Professional Doula Cost-Effectiveness Model

Cost Amount, $
Professional doula in first birth 1000
Cesarean birth? 13,476
Vaginal birth (excluding labor time)? 7542
Labor time for a nulliparous woman?? 2113
Labor time for a multiparous woman?® 1221
Additional labor time with no professional doula support>23 167
Uterine rupture requiring cesarean hysterectomy*? 2391
Uterine rupture requiring repair® 1029
Maternal death (hospital cost)* 4000
Maternal death (annual lost wage®)?>26:?° 40,862

2Total lost wages were calculated by multiplying annual lost wages by number of years from birth (26.6 years if death after first birth and 29 years if death after second birth)

until retirement (62 years old).

of these values on the model. The purpose of this step in
the analysis is to determine how the estimated costs and
outcomes related to each choice in the decision node may
vary if the range of one variable is changed. For example,
based on average costs for doula care in Portland, Oregon,
it was assumed that doulas were paid $1000 for their work;
however, it is clear that the cost of doula care may vary based
on many factors. Sensitivity analyses enabled examination of
how the model would change if doulas were paid more or less
than $1000. This tests the strength of the model to changes in
probabilities and costs related to one variable. For univariate
(or one variable) sensitivity analysis, the cost of a doula was
varied between $600 and $2000. The rate of cesarean birth

with doula support was also varied to measure how this
would change the results (from 5% to 20%). Furthermore,
the effect size of cesarean birth with and without doula
support from the available randomized controlled trials
was applied to today’s rate of 26% for low-risk (nulliparous,
term, singleton, vertex fetus) cesarean births in the United
States to compare this outcome with the expected outcome
using the baseline probabilities.”? Put simply, in this final
analytic step the authors estimated the cost-effectiveness of
doula care during a woman’s first labor using contemporary
estimates of how frequently low-risk nulliparous women give
birth via cesarean. These provided threshold values below
which the intervention would be cost-saving or cost-effective.
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Professional doula support was deemed cost-saving if it
resulted in lower costs and higher QALYs compared with
no doula support. Alternatively, professional doula support
was considered cost-effective if it resulted in lower costs and
higher QALYs or higher QALY in relation to higher costs, yet
remained below $100,000 per QALY, compared with no doula.

Additionally, a Monte Carlo simulation analysis was con-
ducted. The purpose of this step in the analysis is to determine
how the estimated costs and outcomes related to each choice
in the decision node may vary if the range of multiple vari-
ables is changed simultaneously. This tests the strength of the
model to simultaneous multivariable changes in probabilities
and costs. This analysis was performed to simulate the out-
comes of 1000 low-risk nulliparous women given the option
to labor. In other words, the Monte Carlo simulation analysis
is a method of simulating reality by running the model 1000
times using the standard distributions of the model inputs to
determine 1) how the model is impacted by variability and 2)
the strength of the model given these wide distributions. In
this simulation, the costs were assumed to have a gamma (y)
distribution. This is similar to a normal distribution but with
a right skew, which is more appropriate for analyzing health
care costs. Furthermore, a wide standard deviation of 50% was
used given the intrinsic uncertainty and significant variation
in health care costs estimates. Additionally, beta () distribu-
tions were used for the probability estimates.

RESULTS

This theoretical model estimated that having the continu-
ous support of a professional doula during a woman’s first
birth leads to fewer cesarean births, fewer adverse maternal
outcomes, increased costs, and increased QALYs (Table 4).
Among the theoretical cohort of 1.6 million nulliparous
women, in the first birth, there were 172,477 cesarean births
for women with a professional doula present versus 303,030
among those without a doula. This would represent 130,553
fewer cesarean births with a doula present. Additionally, in
the first birth, this theoretical model estimated 52 maternal
deaths with a professional doula and 71 maternal deaths with
no doula, demonstrating potentially 19 fewer maternal deaths
with a doula present during the first labor and birth. Next,
assuming all 1.6 million women have a second birth, among
women in this model with a professional doula during the
first birth only, 144,581 would have a cesarean birth during
the second birth compared with 216,565 without a doula. This
would represent 71,984 fewer second birth cesareans among
women with a doula during the first birth. For the second
birth, an estimated 69 maternal deaths would occur among
the women with a professional doula versus 96 without a
doula, demonstrating 26 fewer maternal deaths in the second
birth among women with a doula during the first birth only.
For the second birth only, having a professional doula dur-
ing the first birth would result in 99 fewer uterine ruptures
and among women with a uterine rupture, 26 fewer cesarean
hysterectomies.

Over the 2 pregnancies, in this theoretical cohort, doula
care during the first birth would result in 202,537 fewer
cesarean births, or a 6.3% reduction, and 46 fewer maternal
deaths, or a decrease of 0.0014%. Doula care would lead
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to an additional cost of $185 million but also an increase
of 7617 QALYs. Using the univariate sensitivity analysis to
vary the cost of a professional doula, it was estimated that
when compared with laboring without a professional doula
during a woman’s first birth, having a doula is cost-saving or
the dominant strategy (lower costs, higher QALYs) up to a
doula cost of $884. Additionally, laboring with a professional
doula is cost-effective (results in an ICER less than $100,000
per QALY) when doula care costs between $0 and $1360
(Figure 2). This cost includes several prenatal visits, doula
support during labor and birth, several postpartum visits,
and availability during the first 6 weeks postpartum. When
varying the probability of having a cesarean birth with a
professional doula (from 5% to 20%, assuming a baseline
probability of 10.8%), having a professional doula would be
cost-saving (lower costs, higher QALYs) up to a cesarean
birth rate of 9.5% when a professional doula is present during
a woman’s first birth and would remain cost-effective up to a
rate of 13.2%. Based on the Monte Carlo simulation of 1000
nulliparous women given the opportunity to labor, doula care
during a woman’s first birth would be cost-effective in 74%
of the trials using a willingness-to-pay threshold of $100,000
per QALY (Figure 3).

Alternatively, if the baseline risk of cesarean birth was
changed to the current US low-risk cesarean birth rate of
26%, and the effect size of cesarean birth rate was applied
(see Table 2; 0.1894/0.1078 = 1.76), this would result in a ce-
sarean birth rate of 14.77% with a professional doula present.
When including these new baseline probabilities and running
the model informed by contemporary estimates of cesarean
rates among low-risk nulliparous women, having a profes-
sional doula during a women’s first labor and birth becomes
the dominant, cost-saving strategy resulting in lower costs and
higher QALYs. Results from this step in the analysis estimate
that doula care during a woman’s first birth would result in
$247 million in savings and 10,483 additional QALYs. Fur-
thermore, when varying the cost of a professional doula using
these updated probabilities, having a doula is found to be cost-
saving up to a doula cost of $1153 and cost-effective when the
cost of a doula is anywhere from $0 up to $1808, compared
with no professional doula.

DISCUSSION

In this theoretical analysis, it was estimated that doula care
during a nulliparous woman’s labor and birth would result
in fewer cesarean births, fewer adverse maternal outcomes,
and improved QALYs for the first and subsequent birth. The
authors concluded that having a professional doula would
be both cost-effective and cost-saving when reimbursement
for this care is $884 or less. Doula support costing $884
to $1360 would remain cost-effective because the additional
expenditure for care would be accompanied by higher
QALYs. Using contemporary estimates of the cesarean birth
rate among low-risk nulliparous women, having a profes-
sional doula would be both cost-effective and cost-saving
when reimbursement for this care is $1153 or less, whereas
doula support costing $1153 to $1808 would remain cost-
effective. This amount includes the full cost of professional
doula care, including several prenatal visits, doula support



Table 4. Outcomes of 2 Births in a Theoretical Cohort of 1.6 Million Nulliparous Term Births in the United States Associated with
Professional Doula Support Versus No Doula During the First Birth Only

Outcomes Doula No Doula Difference®
First birth

Cesarean births 172,477 303,030 —130,553
Maternal death 52 71 -19
Second birth

Cesarean births 144,581 216,565 —71,984
Maternal death 69 96 —26
Uterine rupture 131 230 —99
Cesarean hysterectomy after uterine rupture 34 61 —26
Total cost (in millions) $31,949 $31,764 +$185
Total QALYs" (effectiveness) 41,917,334 41,909,717 +7617

Abbreviation: QALY, quality-adjusted life year.
*Numbers may not add up because of rounding.

bUtilities are a measure of disease burden and are frequently used in economic analyses to assess individual’s valuation of outcomes. Such utilities can then be applied over
time to create estimated QALYs. One QALY is equal to one year of life multiplied by the utility of the outcome. Utilities define quality-of-life measures for different states of
well-being, ranging from 0 for death to 1 for optimal health. In this model, utilities were used to represent the final health state at each terminal branch of the decision
analysis tree, which included the utility for mode of birth, maternal death, and hysterectomy, when applicable.
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Figure 2. Univariate Sensitivity Analysis

quality-adjusted life year (QALY).

The vertical axis displays the ICER, and the horizontal axis displays the cost of having a professional doula in the first birth only, varied from $600
to $2000. This figure demonstrates a professional doula is cost-effective up to $1360 for the cost of the doula, at a WTP threshold of $100,000 per

Abbreviations: ICER, incremental cost-effectiveness ratio; WTP, willingness to pay.

2The ICER is used to compare 2 strategies (continuous support by a professional doula vs no doula), which represents the average incremental cost in relation to one additional

QALY.

The WTP threshold represents the maximum price society will pay in order to gain one additional QALY or one year of perfect health.
€In this model, informed by both the ICER and WTP threshold, doula care during a woman’s first labor is cost-effective up to $1360 for the cost of the doula.

during labor and birth, a number of postpartum visits,
and phone and email availability during the first 6 weeks
postpartum.

Several studies have assessed the outcomes and costs
associated with having a professional doula during labor and
birth, demonstrating a reduction in costs due to a reduced
number of cesarean births, decreased use of epidural analge-
sia, and fewer instrumental vaginal births.”®1? Nevertheless,
no prior studies have examined the influence of doula care
during a woman’s first birth on the cost-effectiveness and

outcomes of both her first and second births. This cost-
effectiveness model includes maternal outcomes, specifically
maternal death, uterine rupture, and cesarean hysterectomy
as a result of prior cesarean birth, not considered in prior
studies. Although many initiatives and studies seeking to
improve maternity care outcomes are emerging,> it is worth
noting that professional doula care in labor has long-standing
evidence of effectiveness without incurring additional risk.
Findings from this theoretical model demonstrating the
cost-effectiveness of professional doula care highlight doula
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Figure 3. Multivariable Sensitivity Analyses

the incremental effectiveness for each simulation through the model.

This is a Monte Carlo simulation analysis, which simulates the outcomes of 1000 low-risk nulliparous women given the option to labor. The vertical
axis displays the incremental cost, and the horizonal axis displays the incremental effectiveness. The dashed line indicates a WTP threshold of $100,000
per quality-adjusted life year (QALY). Each dot represents the results of a single trial (the calculated incremental cost-effectiveness ratio [ICER]), and
the ellipse represents the 95% confidence ellipse of outcomes. The ICER is used to compare 2 strategies (continuous support by a professional doula
vs no doula), which represents the average incremental cost in relation to one additional QALY, and is calculated by dividing the incremental cost by

Abbreviation: WTP, willingness to pay.

*The incremental cost represents the incremental cost of having a professional doula compared with no doula. In other words, it is the total cost of one simulation of having a
professional doula minus the total cost of one simulation through the model without a professional doula.

PThe incremental effectiveness represents the incremental QALY of having a professional doula compared with no doula. In other words, it is the final QALY calculated for
one simulation of having a professional doula minus the final QALY of one simulation through the model without a professional doula.

“The WTP threshold represents the maximum price society will pay in order to gain one additional QALY or one year of perfect health.

support as a maternity care strategy with promise to achieve
optimal care with minimal to no risk as well as cost savings.
The combination of these factors makes doula care worthy
of consideration for wider incorporation into standard US
maternity care.

There is evidence that doula care may be underutilized
in the United States.!! The 2013 Listening to Mothers sur-
vey found that only 6% of laboring women use doula care.*
This survey also found that women insured by Medicaid were
more likely to have an unmet desire for doula support dur-
ing labor compared with privately insured women.** These
findings suggest that there are important barriers to accessing
doula care in the United States. Another barrier to continu-
ous doula care is the result of poor integration of doulas into
the maternity care team. Currently, very few hospital systems
have a hospital-based doula program, and a majority of doula
services are paid directly by the woman.* This is most likely
attributable to limited financial resources, low reimbursement
for doula care, discouragement of some health care providers
from using doula services, and lack of knowledge about doula
care. 33537

Initiatives to expand access to professional doula care
during labor are emerging in health policy as well as
within maternity health care systems. Policy efforts include
state-level legislative initiatives (Oregon and Minnesota) to
acquire Medicaid reimbursement for doula support.* Several
hospital-based models that integrate doulas into the broader
maternity care team have recently emerged, including labor
and birth units that employ doulas.!’*> Dissemination of
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best practices for incorporating routine access to professional
doulas within hospital-based maternity care teams is an
important direction for future research.

Additional reasons to move toward routinized access to
professional doula care during labor relates to emerging ev-
idence that doula care may help to mitigate social determi-
nants of health that adversely affect US women who are most
vulnerable to poor outcomes.*>*® Given that black women
more frequently desired but were unable to access doula sup-
port (vs white women), efforts to routinize professional doula
care may be especially important for improving outcomes
among these women and reducing health disparities.** As
well, there is evidence supporting higher levels of patient sat-
isfaction associated with doula care.'®* Thus, maternity care
system changes that advance professional doula access for all
US women in labor could improve outcomes among those
who may derive the most benefit from this care while increas-
ing overall maternity care satisfaction.

There are several limitations to this research. This model
did not account for all outcomes related to intrapartum doula
care. For example, previous research has demonstrated that
continuous doula support is associated with decreased use of
epidural analgesia, compared with no doula support.® There-
fore, the cost-effectiveness estimates are likely conservative,
and including a wider range of maternal and neonatal out-
comes in such an analysis may provide additional support for
this association.

Because of methodological limitations of cost-
effectiveness analyses, this model is subject to uncertainty in



the inputs for the selected probabilities, costs, and utilities.
Inputs were chosen from the available evidence, but several
of the studies used were subject to bias, low external validity,
and the possibility of being underpowered. As an example,
maternal mortality is a rare outcome and the estimates
for death after a vaginal and cesarean birth were derived
from a single large study.!” In addition, a majority of the
costs were derived from a study that gathered financial
data from a single institution, which may not accurately
reflect the costs of maternal health care in other parts of the
United States.”® Furthermore, assumptions were made for
several of the cost calculations. When calculating the cost
of labor time, although the length of labor was drawn from
a large multicenter retrospective observational data set,*
multiple assumptions were used to compare the length of
labor between nulliparous and multiparous women. This
suggests the estimated cost-effectiveness threshold may vary
depending on the costs and maternal health practices at
a specific institution, and the reported cost-effectiveness
estimates in this study may be quite conservative. The authors
were also limited by the number of randomized controlled
trials assessing a professional doula versus no doula and
maternal outcomes conducted in the United States; therefore,
one study published in 1991 was used to determine the
probability of cesarean in the model.’ Another approach
would have been to use the effect size from the available
randomized controlled trials and apply it to known current
rates of cesarean birth in the United States. This approach
was applied as a sensitivity analysis and demonstrated that
when including the baseline cost of a doula at $1000, but
using today’s cesarean birth rate of 26%, having a professional
doula was found to be cost-saving (lower costs and higher
QALYs). This is in contrast to the original model, which
demonstrated that having a professional doula present was
only cost-saving up to $884 per doula and was cost-effective
(higher costs despite higher QALYs), at a baseline cost
of $1000 per doula. This demonstrated that an approach
utilizing the current cesarean birth rate actually biases the
study toward greater cost-effectiveness of the intervention;
therefore, the authors opted for the more conservative
approach.

Even when considering these limitations, the univariate
sensitivity analyses and Monte Carlo simulations suggest that
the proposed strategy of nulliparous women receiving doula
care is cost-effective as results remained robust across a wide
and clinically plausible range. Thus, these theoretical model
estimates indicate that professional doula care during nulli-
parous labor and birth may improve quality of life and lead to
improved maternal outcomes.

In conclusion, estimates from this cost-effectiveness anal-
ysis add to the literature supporting the integration of a pro-
fessional doula into a woman’s labor care and signal the need
for increased doula care reimbursement. Increasing low-risk
women’s access to professional doula support holds great
promise to enhance the quality of US maternity care while re-
maining cost-effective.

CONFLICT OF INTEREST

The authors have no conflicts of interest to disclose.

10

ACKNOWLEDGMENTS

Dr. Ellen L. Tilden receives support from the Eunice Kennedy
Shriver National Institute of Child Health and Human
Development and National Institutes of Health Office of
Research on Women’s Health, Oregon BIRCWH (Build-
ing Interdisciplinary Research Careers in Women’s Health)
Scholars in Women’s Health Research across the Lifespan
(K12HD043488-14). This source of funding had no in-
volvement in any aspects of the research presented in this
article.

REFERENCES

1.Simkin P. Position Paper: The Birth Doula’s Role in Maternity Care.
Chicago, IL: DONA International; 2012.
2.Zielinski RE, Brody MG, Low LK. The value of the maternity care
team in the promotion of physiologic birth. ] Obstet Gynecol Neona-
tal Nurs. 2016;45(2):276-284.
3.Ballen LE, Fulcher AJ. Nurses and doulas: complementary roles to
provide optimal maternity care. ] Obstet Gynecol Neonatal Nurs.
2006;35(2):304-311.
4.Choices in Childbirth; Childbirth Connection, National Partnership
for Women and Families. Overdue: Medicaid and Private Insurance
Coverage of Doula Care to Strengthen Maternal and Infant Health.
New York, NY: Choices in Childbirth; Washington, DC: National Part-
nership for Women and Families; 2016.
5.Kennell ], Klaus M, McGrath S, Robertson S, Hinkley C. Continuous
emotional support during labor in a US hospital. A randomized con-
trolled trial. JAMA. 1991;265(17):2197-2201.
6.McGrath SK, Kennell JH. A randomized controlled trial of continu-
ous labor support for middle-class couples: effect on cesarean delivery
rates. Birth. 2008;35(2):92-97.
7.Chapple W, Gilliland A, Li D, Shier E, Wright E. An economic model
of the benefits of professional doula labor support in Wisconsin births.
WMJ. 2013;112(2):58-64.
8.Hanley GE, Lee L. An economic model of professional doula support
in labor in British Columbia, Canada. ] Midwifery Womens Health.
2017:62(5):607-613.
9.Kozhimannil KB, Hardeman RR, Alarid-Escudero F, Vogelsang CA,
Blauer-Peterson C, Howell EA. Modeling the cost-effectiveness of
doula care associated with reductions in preterm birth and cesarean
delivery. Birth. 2016;43(1):20-27.
10.Kozhimannil KB, Hardeman RR, Attanasio LB, Blauer-Peterson C,
O’Brien M. Doula care, birth outcomes, and costs among Medicaid
beneficiaries. Am J Public Health. 2013;103(4):e113-e121.
11.Wang A. Midwives, doulas take center stage as Providence develops
team approach to pregnancy care. The Oregonian. February 13, 2015.
http://www.oregonlive.com/health/index.ssf/2015/02/midwives_
doulas_take_center_st.html. Accessed February 16, 2019.
12.Supporting healthy and normal physiologic childbirth: a consensus
statement by ACNM, MANA, and NACPM. ] Midwifery Womens
Health. 2012;57(5):529-532.
13.American College of Obstetricians and Gynecologists (College); Soci-
ety for Maternal-Fetal Medicine; Caughey AB, Cahill AG, Guise JM,
Rouse DJ. Safe prevention of the primary cesarean delivery. Am J Ob-
stet Gynecol. 2014;210(3):179-193.
14.Committee on Obstetric Practice. Committee opinion no. 687 sum-
mary: approaches to limit intervention during labor and birth. Obstet
Gynecol. 2017;129(2):e20-¢28.
15.Martin JA, Hamilton BE, Osterman MJK, Driscoll AK, Drake P. Births:
final data for 2016. Nat! Vital Stat Rep. 2018;67(1):1-55.
16.Bohren MA, Hofmeyr GJ, Sakala C, Fukuzawa RK, Cuthbert A. Con-
tinuous support for women during childbirth. Cochrane Database
Syst Rev. 2017;7:CD003766.
17.Clark SL, Belfort MA, Dildy GA, Herbst MA, Meyers JA, Hankins
GD. Maternal death in the 21st century: causes, prevention, and

Volume 00, No. 0, xxxx 2019


http://www.oregonlive.com/health/index.ssf/2015/02/midwives_doulas_take_center_st.html
http://www.oregonlive.com/health/index.ssf/2015/02/midwives_doulas_take_center_st.html

relationship to cesarean delivery. Am ] Obstet Gynecol.
2008;199(1):36.e1-36.e5.

18.Guise JM, Eden K, Emeis C, et al. Vaginal birth after cesarean:
new insights. Evid Rep Technol Assess (Full Rep). 2010;(191):
1-397.

19.Declercq E, Barger M, Cabral HJ, et al. Maternal outcomes associated
with planned primary cesarean births compared with planned vaginal
births. Obstet Gynecol. 2007;109(3):669-677.

20.Landon MB, Hauth JC, Leveno KJ, et al. Maternal and perinatal out-
comes associated with a trial of labor after prior cesarean delivery. N
Engl] Med. 2004;351(25):2581-2589.

21.Chauhan SP, Martin JN, Jr., Henrichs CE, Morrison JC, Magann EF.
Maternal and perinatal complications with uterine rupture in 142,075
patients who attempted vaginal birth after cesarean delivery: a review
of the literature. Obstet Gynecol. 2003;189(2):408-417.

22.Rossi AC, Lee RH, Chmait RH. Emergency postpartum hysterectomy
for uncontrolled postpartum bleeding: a systematic review. Obstet Gy-
necol. 2010;115(3):637-644.

23.Chung A, Macario A, El-Sayed YY, Riley ET, Duncan B, Druzin ML.
Cost-effectiveness of a trial of labor after previous cesarean. Obstet
Gynecol. 2001;97(6):932-941.

24.ZhangJ, Landy HJ, Branch DW, et al; Consortium on Safe Labor. Con-
temporary patterns of spontaneous labor with normal neonatal out-
comes. Obstet Gynecol. 2010;116(6):1281-1287.

25.Bureau of Labor Statistics, US Department of Labor. Labor force statis-
tics from the Current Population Survey. Bureau of Labor Statistics
website. https://www.bls.gov/cps/cpsaat39.htm. Updated January 19,
2018. Accessed February 16, 2019.

26.Munnell AH. The Average Retirement Age - An Update. Issue in Brief
15-4. Chestnut Hill, MA: Center for Retirement Research at Boston
College; March 2015.

27.Hunink MGM, Weinstein MC, Wittenberg E, et al. Decision Making
in Health and Medicine: Integrating Evidence and Values. 2nd ed.
Cambridge, UK: Cambridge University Press; 2014.

28.Angeja AC, Washington AE, Vargas JE, Gomez R, Rojas I, Caughey
AB. Chilean women’s preferences regarding mode of delivery: which
do they prefer and why? BJOG. 2006;113(11): 1253-1258.

29.National Center for Health Statistics. Health, United States, 2015:
With Special Feature on Racial and Ethnic Health Dispari-

Journal of Midwifery & Women's Health « www.jmwh.org

ties. Hyattsville, MD: National Center for Health Statistics; 2016.
https://www.cdc.gov/nchs/data/hus/hus15.pdf. Updated June 22,
2017. Accessed February 16, 2019.

30.Sanders GD, Neumann PJ, Basu A, et al. Recommendations for con-
duct, methodological practices, and reporting of cost-effectiveness
analyses: Second Panel on Cost-Effectiveness in Health and Medicine.
JAMA. 2016;316(10):1093-1103.

31.Neumann PJ, Cohen JT, Weinstein MC. Updating cost-effectiveness—
the curious resilience of the $50,000-per-QALY threshold. N Engl |
Med. 2014;371(9):796-797.

32.Martin JA, Hamilton BE, Osterman MJK, Driscoll AK, Drake P. Births:
final data for 2017. Natl Vital Stat Rep. 2018;67(8):1-50.

33.Grobman W. A randomized trial of elective induction of labor at
39 weeks compared with expectant management of low-risk nulli-
parous women [abstract LBO1]. Obstet Gynecol. 2018;218(suppl 1):
S601.

34.Declercq ER, Sakala C, Corry MP, Applebaum S, Herrlich A.
Listening to Mothers III: Pregnancy and Birth Report of the
Third National US. Survey of Women’s Childbearing Ex-
periences. New York, NY: Childbirth Connection; May 2013.
http://transform.childbirthconnection.org/wp-content/uploads/2013/
06/LTM-III_Pregnancy-and-Birth.pdf. Accessed February 16, 2019.

35.HealthConnect One. The Perinatal Revolution. Chicago, IL: Health-
Connect One; 2014. https://www.healthconnectone.org/hc_one_
resources/the-perinatal-revolution/. Accessed April 3, 2018.

36.Kozhimannil KB, Vogelsang CA, Hardeman RR, Prasad S. Disrupt-
ing the pathways of social determinants of health: doula support dur-
ing pregnancy and childbirth. ] Am Board Fam Med. 2016;29(3):
308-317.

37.Roth LM, Henley MM, Seacrist MJ, Morton CH. North American
nurses’ and doulas’ views of each other. ] Obstet Gynecol Neonatal
Nurs. 2016;45(6):790-800.

38.Richardson WS, Detsky AS. Users’ guides to the medical literature.
VII. How to use a clinical decision analysis. A. Are the results of
the study valid? Evidence-Based Medicine Working Group. JAMA.
1995;273(16):1292-1295.

39.Detsky AS, Naglie G, Krahn MD, Naimark D, Redelmeier DA. Primer
on medical decision analysis: part 1-getting started. Med Decis Mak-
ing. 1997;17(2):123-125.

11


https://www.bls.gov/cps/cpsaat39.htm
https://www.cdc.gov/nchs/data/hus/hus15.pdf
http://transform.childbirthconnection.org/wp-content/uploads/2013/06/LTM-III_Pregnancy-and-Birth.pdf
http://transform.childbirthconnection.org/wp-content/uploads/2013/06/LTM-III_Pregnancy-and-Birth.pdf
https://www.healthconnectone.org/hc_one_resources/the-perinatal-revolution/
https://www.healthconnectone.org/hc_one_resources/the-perinatal-revolution/

