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1 | INTRODUCTION

The rate of cesarean birth in the United States is widely acknowl-
edged to be too high.»’? Cesarean birth is medically necessary in

some clinical scenarios and can be a life-saving procedure, but it

Abstract

Objective: To test whether Minnesota's blended payment policy had differential ef-
fects on cesarean use and maternal morbidity among black women and white women
in Minnesota, as compared to six control states.

Data sources/study setting: Claims data from births to Medicaid fee-for-service ben-
eficiaries, 2006-2012, in Minnesota (policy state) and six control states (Wisconsin,
lowa, lllinois, Oregon, Idaho, and Montana).

Study design: The key study intervention was Minnesota's blended payment policy,
which established one single payment rate for uncomplicated vaginal and cesarean
births in 2009. The primary outcome was cesarean birth, and secondary outcomes
were maternal morbidity (composite), postpartum hemorrhage, and chorioamnioni-
tis. Policy effects were assessed using race-stratified comparative interrupted time
series analysis.

Principal findings: Following policy implementation, cesarean use decreased among
both black and white women in Minnesota compared to control states; this decline
was larger among black women (—2.88 percent 3-year cumulative decline, from a
prepolicy cesarean rate of 22.2 percent) than among white women (-1.32 percent,
P = .0013). Postpartum hemorrhage increased, with larger increases among black
women (1.20 percent 3-year cumulative increase), compared with white women (0.48
percent, P < .001) in Minnesota compared with control states.

Conclusions: Policy-related declines in cesarean use after Minnesota's blended pay-
ment policy were larger in black women. Increases in postpartum hemorrhage signal

potential unintended consequences of policy-related cesarean reduction.
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also carries increased risks when used without a medical indication
and/or at an early gestational age. These include risks for infants
(eg, respiratory distress syndrome, admission to the neonatal inten-
sive care unit>¥) and birthing people (eg, infection, hysterectomy,

venous thromboembolism®”). There are racial disparities in the rate
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of cesarean birth, with black women having a higher cesarean rate
than their white counterparts (including cesarean birth without a
medical indication).8 It is unclear the extent to which racial dis-
parities in cesarean birth may contribute to the heightened mater-
nal morbidity and mortality rate for black people, compared with
white people.*?® The cesarean rate has stabilized in recent years
(32.0 percent in 2017), signaling that nationwide efforts to reduce
primary cesarean and increase vaginal birth after cesarean might
be realizing benefits.** Several policy actions have been proposed
and implemented in the broad effort to safely reduce the cesarean
rate, including policies at the level of institutions, health systems,
and states '>18

One policy lever that has been shown to reduce cesarean use
is the implementation of a blended payment policy.? A blended
payment structure is a type of episode-based payment model that
provides one single payment fee for a given condition with multi-
ple treatment options, regardless of the treatment used. In this case,
the condition is uncomplicated childbirth. The blended payment ap-
proach is especially relevant to curb financial incentives for the more
expensive care alternative (eg, cesarean birth?®) when there is no
clearly superior treatment option among the choices available.

In 2009, Minnesota's Medicaid program implemented a blended
payment policy—combining both professional services and facility fees
into a single payment for uncomplicated births, whether cesarean or
vaginal.”’21 The single blended payment rate, effective on October 1
of 2009, was set to be “consistent with an increase in the proportion of
births by vaginal delivery and a reduction in the percentage of births
by cesarean section” in an effort to reduce payment incentives for ce-
sarean when not medically necessary. After this date, uncomplicated
births to Medicaid fee-for-service beneficiaries were reimbursed at the
same rate regardless of mode of birth (vaginal or cesarean). Analysis of
the Minnesota blended payment policy for uncomplicated births found
that implementation of the policy was associated with a decrease in
cesarean use and childbirth costs, compared to 6 control states with no
policy change.” The policy-related decrease in cesarean use amounted
to more than 3 percentage points over three years (a relative decline of
over 10 percent) and was not associated with any change in maternal
morbidity (ie, a potential unintended consequence of such policies).

Policies affect not only average population health, but also in-
equities in health care and health outcomes.?? Even general policies
that are targeted at the overall population may affect population
subgroups differently (eg, if members of marginalized groups are less
likely to be reached by policy actions, or to access a novel interven-
tion), such that disparities may be created or exacerbated even in the
presence of overall health improvement. This has been observed, for
example, among African Americans as it relates to digital diabetes
monitoring and uptake of preexposure prophylaxis for HIV preven-
tion among gay and bisexual men.?3?* Several factors may explain
this phenomenon, including inequitable health care access, differ-
ent degrees of patient-provider trust, and structural racism.?>?’
Conversely, general policies targeted at the entire population may
reduce disparities, as has been documented in some smoking ces-

sation interventions and hospital quality improvement efforts.?%2?

What this study adds
e Minnesota's Medicaid program adopted a blended pay-

ment policy in 2009 to curb financial incentives for
overuse of cesarean birth, and cesarean use declined
subsequent to this policy.

e There are persistent racial/ethnic disparities in cesarean
birth and maternal morbidity, and policies may affect in-
equities as well as overall population health.

e Compared with 6 control states, Minnesota's blended
payment policy was associated with a greater decline
in cesarean use among Black women as compared to
White women.

e There were increases in postpartum hemorrhage in the
postpolicy period in Minnesota that were greater among
Black women than White women, signaling potential un-

intended policy effects.

Building on prior work on the effect of the Minnesota blended
payment policy for uncomplicated childbirth, we sought to assess
its impact separately among white people and among black people
who were Medicaid fee-for-service beneficiaries and who gave birth
between 2006 and 2012 (inclusive). We analyzed both cesarean
birth and maternal morbidity as key outcomes, and we compared
Minnesota to six control states. Based on prior work documenting
that rates of low-risk cesarean birth are more sensitive to policy ac-
tions among black women,'® we hypothesized that the postpolicy
decline in cesarean birth would be greater among black women than
among white women in Minnesota. Our hypothesis was based on
the findings that a greater share of cesareans among black women

711 and are amenable to

are performed without medical indication
prevention. Changes in childbirth care have been documented to
occur gradually rather than immediately in response to changes in

policy and care recommendations,%-30-31

so we hypothesized that
reductions would accrue gradually in the postpolicy period, result-
ing in a potential trend change, rather than an immediate drop after
the policy. Results from this analysis may help further explain how
policies and social context (including structural racism) may trans-
late into racial inequities, a topic of particular relevance in maternal
health.*®%2 More importantly, these findings can direct ongoing and
future policy interventions to improve maternal health, while reduc-

ing racial inequities in maternal care and outcomes.

2 | METHODS
2.1 | Data and study population
We used Medicaid Analytic Extract (MAX) files from three years

before and after the 2009 payment change in Minnesota (ie, 2006-

2012). We compared outcomes among Minnesota beneficiaries
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to beneficiaries in six control states without a payment change
(Wisconsin, lowa, lllinois, Oregon, Idaho, and Montana). We chose
these states as comparators because of similar geographic and/or
demographic features, and because of data availability.

The analytic sample included maternal records from liveborn
singleton deliveries among fee-for-service Medicaid beneficiaries.
Births were the unit of analysis. Births are often billed to a health
plan (here, Medicaid) in different ways depending on the hospital or
the provider. To capture as many births as accurately as possible, we
utilized the Kuklina et al®® algorithm designed to identify births in
inpatient claims data, which includes a range of both diagnosis codes
and procedures codes, and also carefully excludes pregnancy- and
labor-related codes that do not end in childbirth. This approach uti-
lized International Classification of Diseases, Ninth Revision (ICD-9)

diagnosis and procedure codes related to childbirth.

2.2 | Variable measurement
2.2.1 | Maternal race/ethnicity

We categorized maternal race/ethnicity according to race and eth-
nicity data available in the MAX data. Because the black/white dis-
parity is the most pronounced and persistent racial/ethnic disparity

in cesarean use and maternal health,®%*

we focused this analysis on
non-Hispanic black and non-Hispanic white women. We conceptual-
ized of race as a social marker that identifies people at greater risk
for given adverse exposures (eg, structural racism), rather than as
a “risk factor” itself.%> The final study population comprised mater-
nal records corresponding to 426 998 births occurring in the study
states between 2006 and 2012 (N = 16 336 in policy group, and

N =410 662 in control group).

2.2.2 | Outcomes

We were interested in how the blended payment policy affected
cesarean use among black and white women, and also in potential
unintended consequences of the payment policy change. Therefore,
our primary outcome was the proportion of cesarean births within
each three-month interval during our study period, stratified by ma-
ternal race. The proportion of cesarean births was calculated as a
proportion of all births within each racial subgroup.

The secondary outcomes were maternal morbidities. First, we
assessed the frequency of a composite maternal morbidity outcome,
created based on previously published algorithms, that included
postpartum hemorrhage, infection, anesthesia complications, organ
failure, and other serious morbidities.?*® We were also interested
in potential complications of decreased and delayed cesarean use,
which increases the share of pregnant people who labor, and among
laboring people increases the frequency of longer and/or more
complicated labor (in part, because of a higher threshold for inter-

vention). We separately analyzed two specific morbidities known
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to result from longer labor duration: postpartum hemorrhage and

chorioamnionitis (uterine infection). The most common cause of
postpartum hemorrhage is uterine atony, which occurs when the
uterus does not contract appropriately after childbirth. Longer labor
exhausts the ability of the uterus to contract. Similarly, longer dura-
tion of labor, especially with ruptured amniotic membranes, results
in more opportunity for infection to occur.®”*® Outcomes were de-
fined using ICD-9 codes (specific codes appear in the Appendix S1).

2.2.3 | Covariates

We used data from the claims and enroliment files to define the fol-
lowing covariates: maternal age (20 and below, 21-25, 26-30, 31-35,
and 36 y and above), dual enrollment in both Medicaid and Medicare,
and common clinical covariates. Clinical covariates were created
based on ICD-9 codes and included prior cesarean (654.20, 654.21,
or 654.23), preterm delivery (644.2x), diabetes (648.0x, 648.8x, or
250.xx), hypertension in pregnancy (642.xx), placental complica-
tions (641.0x, 641.1x, 667), and fetal disproportion/obstruction of
labor (653.xx, 660.xx). We excluded records with fetal malpresenta-
tion (652.xx) or multi-fetal gestation (651, 651.0X, 651.1X, 651.2X,
651.3X, 651.4X, 651.5X, 651.6X, 651.8X, 651.9X), as they are com-
monly considered indications for cesarean birth and obstetric prac-
tice differs greatly for these categories of births..

2.3 | Analysis
2.3.1 | Unadjusted analysis approach

To enable comparison of policy effects among black and white
women, we conducted analyses stratified by maternal race. Using
chi-square tests, we conducted descriptive analyses describing how
outcomes for black Medicaid beneficiaries and white Medicaid ben-
eficiaries differed between the control and policy states. We plotted
quarterly rates of the primary study outcome (cesarean birth) and
one secondary outcome (maternal morbidity composite) throughout
the study period. We plotted outcomes among black beneficiaries in
the policy state and control states, then among white beneficiaries
in the policy state and control states, enabling visual comparison of
policy effects among people of each race who gave birth during the
study period.

2.3.2 | Regression modeling approach

We employed a quasi-experimental approach to assess for effects
on black and white beneficiaries in the policy state (Minnesota) as
compared to black and white beneficiaries in control states with
no equivalent payment policy change. Building on the analytical
framework of an earlier study of the effects of this policy on the

9

overall population,'? we conducted an interrupted time series (ITS)
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analysis with a control group, separately for each racial group. We
opted to fit race-stratified models because of the complexity of the
race-specific models, and the challenges of interpreting 3-way in-
teraction terms. To enable statistical comparison of the postpolicy
slopes between black and white people, we fit a race-pooled model
(black and white) with a 3-way interaction term between black race,
policy state, and our effect of interest (the postpolicy quarterly time-
trend). The comparative interrupted time series approach combines
the strengths of several quasi-experimental approach (ie, ITS and
difference-in-differences), by controlling for secular time trends
before and after policy implementation, and comparing the policy
group to a control group that is not exposed to a similar policy.39
Although the policy was implemented at a single time (October 1,
2009), prior research on this policy and others has demonstrated
gradual changes in childbirth care after implementation of policy

changes,1°'19'30'31

so we targeted the postpolicy quarterly time-trend
as our effect of interest, rather than the postpolicy level difference.

Specifically, we conducted comparative ITS analysis compar-
ing outcomes in the postpolicy period among black women (ie,
black women in Minnesota as compared to black women in control
states), then repeated this analysis among white women (comparing
outcomes among white women in Minnesota to outcomes in white
women in control states). Our modeling approach included main
terms for policy state, temporal trends (quarterly), postpolicy tem-
poral trends (quarterly), and the postpolicy period, as well as several
interaction terms (policy state*time, policy state*postpolicy period,
policy state*time after policy). We also controlled for the key co-
variates (described above). This approach described how outcomes
changed among women of each race in the policy state as compared
to the control states, controlling for temporal trends and covariates.
To enable interpretation of results, we present results as quarterly
postpolicy trends and the cumulative 3-year policy “effect.” We
opted to use quarters as the time interval of interest in order to
create sufficient temporal granularity, while also preserving ade-
quate sample size and event numbers in each interval (particularly
for rarer outcomes, for example postpartum hemorrhage and cho-
rioamnionitis). We conducted sensitivity analyses of our compara-
tive ITS model; specifically, we considered alternative control states
as the “policy state.” We repeated analysis on a restricted dataset
(Minnesota births excluded), first treating Oregon as the policy
state, and then Wisconsin.

This analysis was reviewed and approved by the Institutional
Review Board at the University of Minnesota.

3 | RESULTS
3.1 | Study sample characteristics

The final analytic sample included 426 998 births during the study
period, 16 336 in the policy state, and 410 662 in the control states.
Among the 133 538 black women in our sample, 4600 gave birth in
the policy state and 128 938 gave birth in the control states (Table 1).

Among births to white people, 11 736 occurred in the policy state
and 281 724 occurred in the controls states. The distribution of
age and other covariates was largely similar between policy states
and control states, except that there were a higher share of dually
enrolled women in Minnesota (5.8 percent) as compared to con-
trol states (0.9 percent, P < .001). Black women in Minnesota were
less likely to be in the youngest age groups as compared to black
women in control states (eg, 24.5 percent 20 years old or younger
in Minnesota compared to 33.1 percent in control states) and had
a lower prevalence of hypertension (7.8 percent versus 9.3 percent
in control states). There were few substantial differences between

white women in the policy state and in the control states.

3.2 | Unadjusted analysis

Black Medicaid beneficiaries had higher rates of cesarean birth in
both the policy state (22.2 percent prepolicy) and control states
(26.1 percent prepolicy period), compared to white beneficiaries in
the policy state (19.3 percent prepolicy) and the control states (23.2
percent prepolicy period, Table 2). Maternal morbidity was notably
higher in the policy state among both black women (24.9 percent,
prepolicy) and white women (19.7 percent, prepolicy), as compared
to the control states (15.8 percent for black women and 15.2 percent
among white women, prepolicy period).

Unadjusted temporal trends in cesarean birth among black
women suggested a substantial decline during the postpolicy period
in Minnesota (from approximately 26 to 20 percent) after a notable
increase in the prepolicy period (from approximately 17 to 26 per-
cent, Figure 1A). There was no similar trend among black women
in control states, who exhibited a steady, relatively constant rate
of cesarean birth during both the prepolicy and postpolicy periods
(from approximately 25 to 29 percent by the end of the study pe-
riod). Among white women in the policy state, there was a sugges-
tion of a smaller decline in the cesarean rate postpolicy (in the range
of 1 to 2 percentage points, from approximately 19 percent to 17
percent), although the trend in cesarean rate in white women in all
states (Figure 1B) was less variable as compared to black women in
Minnesota. Temporal trends in maternal morbidity appeared to be
largely unchanged during the study period in both the policy state
and control states. This relatively constant maternal morbidity rate
was observed among both black women (Figure 2A) and white
women (Figure 2B).

3.3 | Comparative interrupted time series results

The comparative ITS approach we used to estimate adjusted policy
effects quantified both a “level change” that expresses the one-
time magnitude of change associated with policy implementation
(ie, in 2009), and also quarterly postpolicy trends in both policy
states and the control state (Table 3). Only one level change result

achieved statistical significance at the P < .05 level (a 0.58 percent
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TABLE 1 Demographic and health-related characteristics of births in the policy state and control states, overall and by race (%)

Combined Black and White women Black women

White women

Policy State Control States P- Policy State
(N =16 336) (N =410 662) value (N =4600)

Control States Policy State Control States
(N =128 938) P-value (N =11736) (N =281 724) P-value

Age group
<20 22.8 27.4 <.001 24.5 33.1 <.001 22.1 24.7 <.001
21-25 34.8 37.4 30.8 34.6 36.4 38.6
26-30 24.7 21.8 24.4 19.6 24.8 22.8
31-35 12.0 9.4 13.0 8.9 11.6 9.6
>36 5.8 4.1 7.4 3.9 5.2 4.2
Race/ethnicity
Non-Hispanic 71.8 68.6 <.001
white
Non-Hispanic 28.2 31.4
black
Dual enrollee, 5.8 0.9 <.001 5.7 0.8 <.001 5.8 0.9 <.001
Medicare/
Medicaid
Clinical conditions
Prior cesarean 12.7 13.5 .006 15.5 13.6 <.001 11.7 13.5 <.001
Preterm birth 8.2 6.8 <.001 8.9 8.2 .08 7.9 6.2 <.001
Diabetes 0.8 0.7 .750 1.0 0.8 221 0.7 0.7 .708
Hypertension 6.5 7.8 <.001 7.8 9.3 <.001 6.0 7.1 <.001
Placental 0.9 0.9 .83 0.9 0.9 .87 0.9 0.9 .87
complications
Obstruction of 5.2 4.6 <.001 4.5 3.5 <.001 5.5 5.1 .05
labor
TABLE 2 Prevalence of study X X X X X
. . . Non-Hispanic black women Non-Hispanic white women
outcomes in Minnesota and six control
states during the prepolicy period and Prepolicy ~ Postpolicy Prepolicy  Postpolicy  P-
postpolicy period, by maternal race (%) period period P-value period period value
Cesarean delivery
Policy state 22.2 22.4 .79 19.3 18.3 .39
Control states 26.1 27.7 <.001 23.2 24.6 <.001
Maternal morbidity composite
Policy state 24.9 24.9 .80 19.7 19.1 .34
Control states 15.8 17.0 <.001 15.2 15.5 .01

Postpartum hemorrhage/b
Policy state 4.8
Control states 2.3
Chorioamnionitis

Policy state 2.5
Control states 2.2

immediate postpolicy increase in cesarean use among white women
in Minnesota, compared to a —0.55 percent decrease among white
women in control states, P =.04). The quarterly trend quantifies pol-

icy-associated trends in outcomes over time in the policy state and

lood transfusion

54 .28 3:5 3.6 .87
2.8 <.001 2.6 2.6 .81
3.6 .05 1.4 1.6 .39
2:3 .27 1.2 1.2 .32

corresponding trend changes occurring the control states and is our
focus. We present both quarterly policy-related changes and also
the cumulative 3-year policy-related changes in outcomes for both

black and white Medicaid beneficiaries. These regression results
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A. Trends among black people who gave birth during the study period
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B. Trends among white people who gave birth during the study period
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FIGURE 1 Quarterly trends in cesarean birth among Black (A) and White (B) Medicaid fee-for-service beneficiaries in Minnesota (Policy
State) and six control states, 2006-2012" [Color figure can be viewed at wileyonlinelibrary.com]
Note: A, Trends among BLACK people who gave birth during the study period. B, Trends among White people who gave birth during the

study period.

THeavy vertical bar indicates policy implementation (October 1, 2009)

were consistent with trends observed in unadjusted analyses:
There was a notable postpolicy decrease in cesarean birth among
black beneficiaries in Minnesota (—0.24 percent quarterly decrease;
3-year cumulative decrease of —2.88 percent, from a prepolicy ce-
sarean rate of 22.2 percent), but an increase in cesarean rates among
black women in control states during this same time period (0.16
percent quarterly change; 1.92 percent 3-year cumulative increase;
P < .001 comparing policy state to control states). Cesarean birth did
decrease among white Medicaid beneficiaries in Minnesota (—1.32
percent 3-year cumulative decrease from a prepolicy cesarean rate

of 19.3 percent) compared with an increase in cesarean rates among

white beneficiaries in control states (1.56 percent 3-year cumulative
change P = .003). As hypothesized, the policy-associated decrease
in cesarean rates among black women in Minnesota (ie, —2.88 per-
cent cumulative change) was greater than the postpolicy cumulative
decrease in cesarean use among white women in Minnesota (—1.32
percent, 3-way interaction term P-value =.0013).

There were no significant policy-associated changes observed
in maternal morbidity in any racial group, nor did changes differ
between the policy state and control states (eg, cumulative 1.20
percent change in black women in Minnesota and 1.92 percent

change in black women in control states, P = .13; Table 3). Trends
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A. Trends among black people who gave birth during the study period
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B. Trends among white people who gave birth during the study period
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FIGURE 2 Quarterly trends in composite maternal morbidity among black (A) and white (B) Medicaid fee-for-service beneficiaries in
Minnesota (Policy State) and six control states, 2006-2012" [Color figure can be viewed at wileyonlinelibrary.com]
Note: A, Trends among Black people who gave birth during the study period. B, Trends among White people who gave birth during the study

period.

fHeavy vertical bar indicates policy implementation (October 1, 2009)

in chorioamnionitis were also small (ie, all < 0.5 percent cumulative
3-year change) and did not differ between policy state and control
states. In contrast, the rate of postpartum hemorrhage increased
in black women in Minnesota in the postpolicy period (cumulative
3-year change of 1.20 percent) as compared to black women in
control states (0.24 percent, P < .001). A similar, smaller increase
in postpartum hemorrhage was observed among white women in
Minnesota postpolicy (0.48 percent) as compared to their white
counterparts in control states during this time period (0.36 percent,
P = .04 comparing white women in Minnesota to white women in
control states; P < .001 for the 3-way interaction term comparing

the postpolicy trend in black women versus white women).

Sensitivity analyses of comparative ITS models treating Oregon
and Wisconsin as the “policy state” revealed a small number of re-
sults that were statistically significant (P < .05). When Oregon was
treated as the policy state, there appeared to be a “level change”
at the mock postpolicy period (ie, beginning in October 2009), such
that white women in Oregon experienced a slight increase in cesar-
ean birth (0.78 percent), as compared to a decrease among women in
“control states” (—0.59 percent, P =.006). White women in Wisconsin
appeared to experience a significantly decreased trend in cesarean
birth (cumulative 3-year decrease, —2.28 percent) as compared to an
increase for women in “control states” (cumulative 3-year increase,
1.68 percent, P < .001).
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4 | DISCUSSION

A prior study established that Minnesota's blended payment policy
for uncomplicated childbirth was associated with a significant de-
crease in cesarean use, and results from the current study suggest
that policy effects were greater among black women.'” We found
that the policy-related decline among black women (2.88 percent)
was more than 2-fold higher than the decline among white women
(1.32 percent). This has important implications for understanding ce-
sarean use, racial disparities in cesarean use, and how policy enact-
ment and implementation may have important differential effects
by race.

The current findings of differential effects of maternal health
policy by race are consistent with results from an earlier study on
racial disparities in elective early deliveries after Oregon's hard-stop
policy limiting these procedures.'® That study showed that the rate
of elective early cesarean decreased more among black women than
among white women after policy implementation, leading to a nar-
rowing of the black/white racial disparity.10 This contrasts with a
study of temporal trends in procedure use in New York City births,
which found that both elective early delivery and low-risk cesarean
decreased among white women between 2008 and 2014, and not
among Hispanic or African American women.*® That study did not
focus on changes in obstetric practice related to a specific policy,
but it nonetheless highlights that results can be complex, conflicting,
and dependent on local context.

It is logical that cesarean rates among black people would be
more sensitive to policy effects, given the higher cesarean rate
among this population (and the higher share of cesareans without a
medical indication).8* In particular, cesarean use increased substan-
tially among black people in Minnesota before the blended payment
policy; this prior trend influenced the degree of postpolicy decline in
this population. Collectively, results from the current and prior stud-
ies suggest that policies aimed at decreasing unnecessary cesarean
use overall may have the added benefit of reducing racial dispari-
ties. To support broad national efforts to address racial inequities
in childbirth, maternity care experts recommend planning for and
evaluation of quality improvement initiatives or policies with specific

attention to maternal race.*?

4.1 | Racial equity and racism as a determinant of
maternal health

More research is needed on how racial inequities arise in the first
place. Specifically, racism is a driving contributor to racial inequities
in health in the US, including and especially maternal and perina-
tal health.12273241:42 Racism may affect care and birth outcomes at
many levels, including interactions between individuals (interper-

j43:44

sonal racism and the allocation of opportunities and resource

based on race via systems and policies (structural racism).274>47
Prior work documents how racism affects clinical care in anesthesia

and emergency medicine; more work is needed that explicitly names
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racism in childbirth care, rigorously measures it, and quantifies its

effects on outcomes.?”*830 Disparities between black and white
women in maternal health outcomes are longstanding and complex,
and evidence is beginning to emerge to inform efforts to improve
black maternal health.”*>* Additionally, other racial inequities in ma-
ternal health, notably the elevated rate of maternal mortality among
American Indian/Alaska Native people, require further attention in

research and policy.’>%°

4.2 | Unintended policy effects

Fully understanding the effects of policies requires attention to
potential unintended policy effects.>®” Although this analysis
produced reassuring results indicating that maternal morbidity
and chorioamnionitis did not change after policy implementation,
it is concerning that the rate of postpartum hemorrhage increased
among black and white Medicaid beneficiaries in Minnesota follow-
ing policy implementation. Several possibilities could explain these
findings. Postpartum hemorrhage is a leading preventable cause
of maternal death in the US, and initiatives to prevent and man-
age postpartum hemorrhage have resulted in increased reporting
of postpartum hemorrhage.’®>%° Our data sources and analytic
approach do not permit us to account for reporting trends related
to secondary outcomes. Postpartum hemorrhage has a complex
and heterogeneous etiology. The most common etiology is uterine
atony, which is associated with labor, whether the result is vaginal or
cesarean birth,! and longer duration of labor.6%%% Decreased cesar-
ean use requires greater tolerance of increased labor duration and
also more complicated labors, on a population level, and could be
resulting in increases in postpartum hemorrhage observed here. The
increase in postpartum hemorrhage was also greater among black
women (3-way interaction term P-value < .001), which may follow
our trend observed trend in cesarean use or could reflect previously
described disparities between black and white women in adverse
obstetric outcomes and associated severe morbidities including
postpartum hemorrhage.®*> This finding highlights that decision
making related to labor management and childbirth care is complex
and requires weighing risks and benefits.” Safe cesarean reduction
necessitates engaging with this complexity and considering a variety

of outcomes, intended and unintended.!

4.3 | Strengths and limitations

The strengths of this analysis include a strong quasi-experimental ap-
proach using a control group and studying a unique policy interven-
tion. In particular, using a comparative ITS analysis with a group of
control states and assessing for postpolicy level changes as well as
more gradual postpolicy temporal trends enabled us to detect results
that might not have been evident using standard methods. This study
also has some limitations that require consideration. Regarding un-

intended policy effects, intrapartum cesarean use is often indicated
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due to concerns about infant health, and these data only allowed for
analysis of maternal complications. The inability to link maternal birth
records with neonatal birth records prevented us from analyzing im-
portant neonatal outcomes such as birth asphyxia, birth trauma, and
neonatal seizures. We also analyzed only records from a single birth.
The focus on immediate postpartum complications (eg, postpartum
hemorrhage) may actually under-estimate the benefits of reduced ce-
sarean use, given that longer-term complications of cesarean delivery
(eg, placenta accreta and other morbid placentation in future pregnan-
cies) are not considered using individual births as the unit of analysis.®®

The geographic scope of our study limits generalizability of these
findings to other states, regions, and health systems. These results
must be interpreted in the specific context of Minnesota's childbear-
ing population, particularly black women, who experienced a notable
increase in cesarean use in the period before policy implementation.
The extent of racial disparity in many health outcomes (eg, cardio-
vascular disease) exhibits marked regional variability, with frequently

higher disparities in the US Southeast.®’

The Minnesota population
differed from that of other states in other ways (eg, higher frequency
of dual Medicare/Medicaid enrollees, suggesting more people with
disabilities among the childbearing population); we controlled for
such variables that were available in our data source. Baseline mor-
bidity rates in Minnesota were higher than in control states; this may
owe to efforts to improve the accuracy of birth data collection in
Minnesota, or to higher rates of disability among pregnant Medicaid
beneficiaries.’” One must also consider the role of chance in explain-
ing our findings; our sensitivity analyses of 2 control states as a hy-
pothetical “policy state” revealed 2 significant differences. Notably,
these changes both related to differences in cesarean birth among
white women. This finding is expected, given that trends in cesarean
use were changing dynamically during the study period.®®

These results also apply most directly to people who are enrolled
in Medicaid fee-for-service coverage; results of similar policies may
differ when implemented by different payers and in different pop-
ulations. Further, we were limited by the data elements available
on Medicaid claims which does not include potentially important
covariates such as maternal education, maternal nativity, and ma-
ternal BMI. We chose to focus on the black/white racial disparity
in cesarean use and maternal morbidity, but policies may affect
outcomes and disparities for other racial/ethnic groups (eg, among
Asian Americans, Latinx people, American Indians/Alaska Natives,

and multiracial people).

5 | CONCLUSION

One Medicaid program's blended payment policy for uncompli-
cated childbirth resulted in decreases in cesarean use that differed
by maternal race. Specifically, the overall decrease in cesarean use
that followed this policy was larger among black women, who ex-
perienced a decrease in cesarean rate than was more than twice as
large as the decrease observed among white Medicaid beneficiar-

ies. This study suggests that policies limiting cesarean use may have

the added benefit of narrowing racial disparities in these outcomes.
Future research will need to continue assessing the effects of ma-
ternal policies on disparities—even when those policies target the
entire population. There is also a need to understand underlying ra-
cial inequities in maternal health, including identifying explanatory
factors for the greater use of nonmedically indicated cesarean birth
among black people. Finally, attention to unintended consequences,
including distinguishing these effects by race, is needed. This study's
finding that postpartum hemorrhage increased in Minnesota after
policy implementation highlights the need to weigh complications
of labor and birth against the goal of cesarean reduction and to ex-
amine the racial equity implications of both policy effects and unin-
tended consequences.

Policy implementation and evaluation are complex, and rigorous
consideration of how policies effect health equity and other (nontar-
geted) outcomes is perhaps especially complex. Nonetheless, such
research is essential to ensure that health policies do not result in

unintended complications, worsening health equity, or both.
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