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Introduction
Maternal and infant health are critical to the health of the nation. Many of the health conditions
that determine whether a pregnancy ends in a healthy outcome for the woman and/or for the
infant impact health for a lifetime and may transmit adverse health to future generations (LaneCordova et al. 2019; Cheong et al. 2016). Maternal and infant health outcomes in the United
States are cause for concern, especially among America’s most vulnerable populations, because
they lag behind outcomes in other developed nations.
Medicaid and the Children’s Health Insurance Program (CHIP) provide an important safety net
for some of America’s most vulnerable populations and have led important efforts to improve the
quality of care and health outcomes among these groups. The Centers for Medicare & Medicaid
Services (CMS) Center for Medicaid and CHIP Services (CMCS) Quality Improvement (QI)
Program supports state Medicaid and CHIP agencies and their QI partners to improve health
outcomes for their beneficiaries. 1 CMCS tracks improvement in quality through performance on
the Medicaid and CHIP Child Core Set and Adult Core Set measures. To monitor progress on
improving quality in maternal and infant health, CMCS identified the Core Set of Maternal and
Perinatal Health Measures for Medicaid and CHIP and provides technical assistance to states to
help them report these measures. 2
In this report we describe the opportunities for improving maternal and infant health outcomes
among Medicaid and CHIP beneficiaries. We describe the work of the Expert Workgroup on
Maternal and Infant Health, convened in 2019 and 2020, which reviewed approaches to
improving maternal and infant health outcomes for Medicaid and CHIP beneficiaries. Finally,
we describe possible strategies for improving maternal and infant health for Medicaid and CHIP
beneficiaries and the use of three of the Maternal and Perinatal Health Core Set measures
(cesarean sections for low-risk pregnancies, attendance at postpartum care visits, and number of
well-child visits in the first 15 months of life) to monitor progress.

Poor outcomes and disparities call for urgent actions to
improve maternal and infant health
Key indicators of maternal and infant health point to opportunities to improve maternal health
and infant health outcomes. Indicators of maternal health include maternal mortality 3 and severe
complications from pregnancy and childbirth. As a health indicator maternal mortality reflects
not only overall health status for pregnant and postpartum women, but it is also widely accepted
as a reflection of the national health system, including the strengths and weaknesses of
intersectoral collaboration, transparency, and disparities (Sajedinejad et al. 2015). The United
States has the highest rate of maternal mortality from complications of pregnancy or childbirth
among high-income countries (Gunja et al. 2018). In addition, although the maternal mortality
rate in the United States is lower than the overall global mortality rate, it increased by more than
56 percent between 2000 and 2017 while the global rate declined by 38 percent (World Health
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Organization 2019). Annually, approximately 700 women in this country die from pregnancyrelated complications and approximately 60 to 66 percent of pregnancy-related deaths are
preventable (CDC 2019; Davis et al. 2019; Petersen et al. 2019). In addition, there are significant
racial and ethnic disparities in pregnancy-related deaths—which are three to four times more
common among Black and American Indian/Alaska Native women than among White women
(Creanga et al. 2017, Petersen et al. 2019).
Infant mortality is also considered an indicator of the nation’s health. Though the overall infant
mortality rate in the United States has fallen over the past decade, more than 21,000 infants died
in 2018 (Ely and Driscoll 2020). In 2016, the risk of death was 76 percent greater for infants in
the United States compared to the risk in 18 other Organization for Economic Cooperation and
Development (OECD) nations and the United States infant mortality rate ranked the highest of
the 19 nations (Thakrar et al. 2018). In 2018, the U.S. infant mortality rate was 1.5 times higher
than the rate in the United Kingdom. 4 Furthermore, there are persistent and significant
disparities in the infant mortality rate among racial and ethnic groups. Infant mortality is
significantly higher among Blacks and American Indians/Alaska Natives than among Whites
(Ely and Driscoll 2019).

The role for Medicaid and CHIP to improve maternal and
infant health
CMCS, in partnership with state Medicaid and CHIP programs, is well-positioned to develop
initiatives to improve maternal health and infant health outcomes and to reduce disparities.
•

•

•

2

Two of three adult women enrolled in
Medicaid5 are in their reproductive years,
ages 19 to 49. Additionally, Medicaid is the
largest single payer of pregnancy-related
services. In 2018 Medicaid financed 42.3
percent of all births in the United States and
even higher percentages of births among
Black, American Indian or Alaska Native,
Native Hawaiian or other Pacific Islander,
and Hispanic women (Martin et al. 2019).
Medicaid covered 38 percent of all children
and 83 percent of children in households
with incomes below 100 percent of the
federal poverty level (Rudowitz et al. 2019).

Percentages of births in the
United States covered by
Medicaid, 2018
• 42.3% of all births
• 65.3% of births to Black women
• 66.2% of births to American Indian or

Alaska Native women

• 58.9% to Native Hawaiian or other Pacific

Islander women

• 58.9% of births to Hispanic women
• 30.1% of births to White women
• 24.1% of births to Asian women

(Martin et al. 2019)

Medicaid and CHIP serve the country’s
lowest-income populations, and the
Medicaid and CHIP delivery system
provides services and care to meet the unique needs of those populations, including pregnant
women.

•

Medicaid and CHIP programs have increased the use of the managed care delivery system
to improve quality of care for Medicaid and CHIP beneficiaries, including for woman and
infants. Forty-five states provide comprehensive managed care and 70 percent of all
Medicaid beneficiaries received their care through comprehensive managed care
arrangements as of July 1, 2018. 6 Managed care organizations (MCOs) bring additional
resources to serve Medicaid and CHIP beneficiaries, such as care coordination, and may
provide additional benefits, such as car seats for infants. In addition, state Medicaid and
CHIP programs can use contractual mechanisms to hold MCOs accountable for improving
maternal and infant care, for example, through performance measurement, performance
improvement projects, or value-based purchasing initiatives.

In June 2012, CMS convened an Expert Panel on Improving Maternal and Infant Health
Outcomes in Medicaid and CHIP to explore program policy and reimbursement opportunities
that could result in better care, improve birth outcomes, and reduce the costs of care for mothers
and infants in Medicaid and CHIP. Based on the Expert Panel’s recommendations, CMS
launched the Maternal and Infant Health Initiative (MIHI) in 2014. The initiative had two
primary goals: (1) to increase the rate of postpartum visits among pregnant women in Medicaid
and CHIP in at least twenty states over a three-year period; and (2) to increase use of the most
effective and moderately effective methods of contraception in at least twenty states over a threeyear period.7
Five years into the MIHI, CMS contracted with Mathematica to convene a Maternal and Infant
Health Expert Workgroup starting in 2019 to help chart the trajectory for the next five years for
MIHI. This Workgroup included 19 members, who represented a diverse set of stakeholders
based on affiliation, subject matter expertise, and experience with Medicaid and CHIP, including
10 representatives from federal agencies (see Appendix B). It also included some members of the
2012 MIH Expert Panel to ensure a sense of continuity and historical perspective.
In this report, we summarize recommendations for improving maternal and infant health
outcomes for beneficiaries enrolled in Medicaid and CHIP through a combination of federal and
state strategies in three focus areas: (1) cesarean section births among women at low-risk for
complications during pregnancy and delivery, (2) improved postpartum care, and (3) improved
well-child visits. The recommendations are informed by the MIH Expert Workgroup and by
Mathematica’s analysis of existing data on maternal and infant health outcomes among Medicaid
and CHIP beneficiaries. 8 Mathematica is providing these recommendations to CMCS to support
(1) setting goals for improving maternal and infant health over the next five years and (2)
developing new technical assistance opportunities and resources to assist states in improving
health outcomes for women and infants enrolled in Medicaid and CHIP.
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Opportunities to Improve Maternal and Infant Health
Maternal health
Adverse maternal health outcomes are an ongoing source of concern for CMCS. About 700
women die from pregnancy-related complications in the United States each year and about 60 to
66 percent of pregnancy-related deaths are preventable (Davis et al. 2019; Petersen et al. 2019).
Although the number of pregnancy-related deaths is low, more than 50,000 women annually
experience severe maternal morbidity (SMM) during labor and delivery, resulting in acute
medical conditions with lasting consequences (American College of Obstetricians and
Gynecologists [ACOG] et al. 2016; Callaghan et al. 2012).
Moreover, racial and ethnic disparities in maternal morbidity and mortality rates remain
unacceptably large in the United States (Jain et al. 2018). Black and American Indian/Alaska
Native women are three to four times more likely than White women to die from pregnancyrelated complications and more likely to have a preventable death (Petersen et al. 2019). Black
and Hispanic women have higher rates of SMM than White women. SMM rates are similar for
women enrolled in Medicaid and for uninsured women (175.0 and 176.5 per 10,000 delivery
hospitalizations, respectively). These rates are higher than the SMM rate of 120.8 for women
whose delivery was paid for by private insurance (Fingar et al. 2018).
Several factors associated with adverse maternal outcomes are more prevalent among women
with Medicaid coverage. Among women ages 15 to 49, those with Medicaid coverage reported
higher rates of obesity, high blood pressure, and diabetes than women with private insurance
(MACPAC 2018). Analysis of birth certificate data reveals that 7.2 percent of women with
Medicaid had a subsequent pregnancy less than six months after a previous live birth, compared
to 3.0 percent of women with private insurance and 5.1 percent of women with self-pay status. 9,
10
This is cause for concern because women who have short pregnancy intervals are at increased
risk for adverse fetal and infant outcomes, spontaneous preterm delivery (before 37 weeks
gestation), and maternal mortality or severe maternal morbidity (Schummers et al. 2018).
As such, effective strategies to improve maternal health integrate a life course approach that
focuses on comprehensive women’s health care. These strategies include management of
underlying chronic diseases and other conditions before pregnancy, during pregnancy, during the
postpartum period, after the postpartum period, and between pregnancies (Witt et al. 2011;
Verbiest et al. 2016; ACOG 2018; Margerison et al. 2020). Access to health care throughout a
woman’s reproductive years, particularly before pregnancy, is essential for the prevention, early
detection, and treatment of many of the conditions that place women at higher risk for
pregnancy-related complications. These conditions include short interval repeat pregnancies,
cardiovascular disease, diabetes, and chronic hypertension. In addition, issues such as mental
health conditions and domestic violence are amenable to early intervention and can affect
women’s health status before, during, and after pregnancy. Women who become pregnant while
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they are uninsured receive delayed prenatal care and fewer prenatal care services than insured
women (Institute of Medicine 2002). A significant percentage of women with Medicaid coverage
during pregnancy reported that they lost Medicaid and became uninsured after pregnancy, 11
which decreased their ability to access care.

Infant health
Adverse infant health outcomes and disparities also call for urgent action. Although the overall
infant mortality rate in the United States has fallen over the past decade, in 2019 the United
States ranked 34th among OECD countries on infant mortality. 12 Research shows notable
disparities in this area. The rate of infant mortality was higher for Blacks and American Indians
or Alaska Natives than for Whites (Ely and Driscoll 2019). And the infant mortality rate for
deliveries paid for by Medicaid in 2017 was 7.4 deaths per 1,000 live births, compared with 4.3
deaths for deliveries paid for by private insurance and 6.5 deaths for women with self-pay
status. 13
Not all infant deaths are preventable. However, several conditions that contribute to infant
mortality are amenable to intervention. Improving the care of women before they become
pregnant, prenatal care, and well-child care provide opportunities to prevent congenital
malformations, treat congenital anomalies of the fetus during pregnancy, prevent preterm births
and low birth weight, prevent sudden unexpected infant death (SUID), and prevent unintentional
injuries, which are among the top causes of infant mortality (Ely and Driscoll 2019). Preterm
births and low birth weight are leading causes of infant death among non-Hispanic Blacks
(Murphy et al. 2018). In 2018, 11.2 percent of live births paid for by Medicaid were preterm
deliveries, compared with 9.1 percent of births paid for by private insurance and 8.8 percent of
self-pay births.14
Mortality rates from SUID, which includes all deaths from sudden infant death syndrome (SIDS)
and from accidental suffocation, are also higher among Medicaid births than among births paid
for by other payers. In 2017, the SUID rate was 154.4 deaths per 100,000 live births paid for by
Medicaid, 40.5 deaths per 100,000 live births paid for by private insurance, and 80.0 deaths per
100,000 self-pay live births.15 SUID rates per 100,000 live births for American Indian/Alaska
Native (212.1) and non-Hispanic Black infants (186.9) were more than twice those of nonHispanic White infants (84.9). 16 Risk factors for SUID include lower rates of breastfeeding and
unsafe sleep practices, both of which are prevalent among Medicaid beneficiaries and other lowincome populations (Child and Adolescent Health Measurement Initiative 2017; Bombard et al.
2018).
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Recommendations
Mathematica convened the Maternal and Infant
Health Expert Workgroup in August 2019 to
Workgroup recommended aims
identify actions that Medicaid and CHIP could
1. Eliminate preventable maternal mortality,
take that are feasible and could significantly
SMM, and inequities
improve outcomes for Medicaid and CHIP
2. Reduce infant mortality and eliminate
beneficiaries. First, the Workgroup identified two
inequities in infant mortality rates
specific aims: (1) eliminate preventable maternal
mortality, SMM, and inequities; and (2) reduce
infant mortality and eliminate inequities in infant
mortality rates. Second, the Workgroup deliberated on the most powerful drivers of maternal
mortality and morbidity and of infant mortality and noted that maternal health status before,
during, and after pregnancy is an important driver for both maternal and infant health. Other
system-level drivers the Workgroup identified include health insurance coverage and access to
care, availability of women-centered models of care17, and attention to unwarranted variations in
care. To identify high-priority actions that are related to these drivers and relevant for CMCS, the
Workgroup proposed and then ranked actions based on their importance in improving maternal
and infant outcomes and their feasibility of implementation. Workgroup members also identified
cross-cutting issues necessary for Medicaid and CHIP programs to achieve these aims. The
cross-cutting issues include achieving health equity; enhancing quality improvement systems,
infrastructure, and data sytems; and standardizing maternal and infant health quality measures.
Mathematica reviewed the deliberations of the Workgroup to inform the final recommendations
presented in this report and identified three Core Set measures that are available to track progress
if these recommendations are adopted and implemented. This process resulted in three
recommended quality improvement focus areas for the next phase of the MIHI:
1. Strategies to decrease cesarean births among pregnant women who are at a low risk for
complications from childbirth. Low risk conditions are defined as nulliparous (first-time
pregnancies), term (37 or more weeks gestation), singleton, vertex (head facing down in the
birth canal) or NTSV births.
2. Strategies to increase the use and quality of postpartum care visits.
3. Strategies to increase the use and quality of well-child visits.
Mathematica reviewed quality improvement initiatives, including efforts by state Medicaid and
CHIP programs, to assess the feasibility of implementing change activities that would result in
improved outcomes in these focus areas. The Workgroup emphasized the need to address
disparities between Medicaid and CHIP beneficiaries and those with other coverage, disparities
between the highest- and lowest-performing state Medicaid and CHIP programs, and disparities
in outcomes for populations from racial and ethnic minority groups. Implementing strategies to
address these areas of focus has the potential to improve outcomes across the continuum of
maternal health care and the continuum of infant health care (Figure 1).
6

In the following sections, we describe the recommendations for each quality improvement focus
area, strategies to achieve the desired outcomes within each focus area, and possible measures in
addition to the Core Set measures to track progress. Several of the strategies are relevant to more
than one focus area.
We conclude with a section on cross-cutting, foundational strategies for improving health
outcomes in these three quality improvement focus areas, including strengthening the quality
improvement capacity of state Medicaid and CHIP programs; improving the data, data systems,
and measures critical for monitoring progress; and addressing the significant disparities in
maternal health and infant health outcomes described in this report.

Recommended focus area 1: Decrease cesarean births for
women with low-risk pregnancies
One factor associated with rising maternal morbidity is the increased use of cesarean sections.
Between 1998 and 2008, cesarean birth rates increased in the United States by 50 percent (Main
et al. 2012), and maternal morbidity also increased. While the increase in morbidity was partly
due to worsening trends in underlying maternal health conditions such as obesity, diabetes, and
hypertension before and during pregnancy, these conditions alone do not explain the increase in
maternal morbidity (Gunja et al. 2018). Reducing the rate of cesarean births for women who
have a low risk for poor pregnancy outcomes provides an opportunity to improve outcomes for
both mothers and infants. Low-risk pregnancies include those that are first-time, term (ending in
a birth at 37 weeks or greater gestation), a single baby, and with the baby in the vertex or head
down position (NTSV). Cesarean section for women with low-risk pregnancies is an overused
procedure that has not led to better outcomes for infants or women (Clark and Silver 2011;
Gregory et al. 2011; Goer et al. 2012).
Cesarean section involves more risk to women and infants than vaginal birth. It is associated
with increased neonatal intensive care unit admissions (Childbirth Connection 2004). Maternal
complications include infections, blood clots, and the need for an emergency hysterectomy.
Moreover, following the first cesarean, there is only about a 10 percent likelihood of a
subsequent vaginal delivery (Osterman and Martin 2014), and women with a history of previous
cesarean births have a higher risk of maternal morbidity (Curtin et al. 2015). Adverse
reproductive effects include decreased fertility and increased risk of miscarriage and ectopic
pregnancy (Clark and Silver 2011). Delays in production of milk and postoperative pain after
cesarean births also contribute to lower rates of breastfeeding and earlier cessation of
breastfeeding compared to women who have vaginal births (Karlström et al. 2007; Kozhimannil
et al. 2013a; Hobbs et al. 2016). Breastfeeding is universally recommended as the best source of
nutrition for most infants and is associated with lower risk for some health conditions for both
infants and mothers, so decreases in breastfeeding can contribute to adverse health outcomes
(U.S. Department of Health and Human Services 2011). These trends provide compelling
reasons to recommend a focus on strategies to decrease unnecessary cesarean deliveries.
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Figure 1. Focus areas to improve maternal and infant health quality

Variation in rates of cesarean births among women with low-risk pregnancies
While there is no consensus on the ideal rate of cesarean births for women with low-risk
pregnancies, many authorities suggest the rate should be around 15 percent with a range of 10 to
19 percent (Joffe et al. 1994; Molina et al. 2015; World Health Organization 2015; MontoyaWilliams et al. 2017). The rate of cesarean births among women with low-risk pregnancies in the
United States slightly decreased from 27.5 to 25.9 percent from 2010 to 2018. However, this
trend was most marked among non-Hispanic White women; in 2018 non-Hispanic Black women
8

had a 22 percent higher rate of cesarean births for low-risk pregnancies compared to White
women (Martin et al. 2019).
As shown in Figure 2, in 2018 cesarean birth rates for low-risk pregnancies paid for by Medicaid
varied by state. While the state median was 24.1 percent, rates ranged from 14.9 to 30.5 percent.
The variation in the use of cesarean sections to deliver low-risk pregnancies is not explained by
medical conditions and presents an opportunity for quality improvement.
Figure 2. Low-risk cesarean delivery rate per 100 deliveries, by state: Births paid by
Medicaid, 2018 (lower rates are better)

Source: Mathematica analysis of National Center for Health Statistics 2018 Natality Public Use Data on CDC
WONDER online database.

Approaches to decreasing cesarean births among women with low-risk
pregnancies
For all the reasons provided above, reducing the rate of caesarean births among women with
low-risk pregnancies in states with the highest rates is an important strategy to reduce the overall
rate of cesarean births for low-risk pregnancies (ACOG et al. 2014). Approaches that are
associated with lower rates of cesarean births include (1) women-centered models of care using
medical and nonmedical personnel to support women, including women of color, through
9

pregnancy, labor, and delivery; (2) reforming maternity care payments; and (3) using quality
improvement strategies. Below, we discuss these approaches, focusing on strategies that are most
relevant to federal and state Medicaid and CHIP authorities.
Increasing use of women-centered care models. Increased use of non-physician providers and
birth centers for low-risk births is associated with lower rates of cesarean sections without
compromising the health of women or infants. In one study, compared with women who
intended to give birth in an obstetric unit, women who intended to give birth in a freestanding
midwifery unit were more likely to have an uncomplicated, spontaneous birth with good
outcomes for mother and infant, and less likely to require caesarean section, instrumental
delivery, augmented labor, or epidural analgesia (Christensen and Overgaard 2017). Similar
outcomes were seen with midwifery practices integrated into team‐based models of perinatal
care (Carlson et.al. 2019). Additionally, increasing women’s access to nonmedical interventions
such as doula support during labor and delivery has been shown to reduce cesarean birth rates
(Kozhimannil et al. 2013b; ACOG et al. 2014). Women who used birth centers also had lower
rates of cesarean sections (Urban Institute 2018).
Implementing payment reforms. Another important strategy for incentivizing changes in
maternal health care practice to reduce medically unnecessary cesarean sections is payment
reform. In one Medicaid program, for example, implementing a single, blended payment to
facilities and clinicians for uncomplicated births mitigated the trend toward greater use of
cesarean deliveries, without raising maternal morbidity (Medicaid and CHIP Payment and
Access Commission 2019). Payment is a powerful tool to hold individual providers and hospital
systems accountable if they fail to provide unbiased, high-quality, evidence-based care for
Medicaid and CHIP beneficiaries and women of color.18
Using quality improvement strategies. Initiatives that focused on quality improvement have
been successful in reducing the use of cesarean sections for low-risk pregnancies (Dahlen et. al.
2017; Johri et al. 2017; Wise and Jolles 2019). For example, perinatal quality collaboratives
(PQCs) 19 have been successful in decreasing medically unnecessary cesarean births (CallaghanKoru et. al. 2019; Main et al. 2019), as well as the Alliance for Innovation on Maternal Health
(AIM) program safety bundle on Safe Reduction of Primary Cesarean Birth, funded by the
Health Resources and Services Administration. Medicaid and CHIP agencies have successfully
partnered with PQCs to implement and scale quality improvement initiatives to decrease the use
of cesarean section for low-risk pregnancies (Donnelly et al. 2019). In California, for example,
one regional medical center that participated in a PQC decreased the rate of low-risk cesarean
births among Medicaid beneficiaries from 24 to 16.2 percent (Gagante and Kaufman 2019).
Mathematica recommends that CMCS track national and state progress within this focus area
using a Core Set measure of cesarean births. 20 The 2020 Child Core Set includes The Joint
Commission measure of Cesarean Births, which was originally specified for hospital-level
reporting and requires medical chart review. This measure has never been publicly reported by
CMS because fewer than half the states report the measure. Instead, Mathematica recommends
10

using the Low-Risk Cesarean Delivery Rate measure based on state vital records submitted to the
Centers for Disease Control and Prevention (CDC) Wide-ranging ONline Data for
Epidemiologic Research (CDC WONDER). This measure is available annually for all states.
CMS is piloting the use of the CDC WONDER measure in an effort to reduce state burden,
streamline Core Set reporting for states, and improve the transparency and comparability of the
data reported across states. The Title V Maternal and Child Health Block Grant uses a threetiered performance measure framework to track program progress and impact; this framework
includes National Performance Measure (NPM) 2: Low-Risk Caesarean Delivery, which aligns
with the proposed measure. Currently, six state Title V programs have selected this measure to
track over the next five-year reporting cycle. The Title V program provides federally available
data for NPM 2 that includes U.S. and state-level estimates as well as stratified estimates for race
and ethnicity, insurance status, and other factors.
Monitoring performance on the Low-Risk Cesarean Delivery Rate measure provides an
opportunity to examine variation among states and to track progress at the national and state
levels. Decreasing cesarean births for low-risk pregnancies has the potential to decrease SMM,
which CDC currently monitors. The data can serve as an indicator of progress on reducing SMM
that could, in turn, reduce medical complications associated with pregnancy-related deaths in the
later postpartum period.
In Table 1, we summarize recommended strategies to decrease cesarean births for women with
low-risk pregnancies and possible measures to track progress. We recommend stratifying all
measures by race and ethnicity to assess the effect of any quality improvement interventions on
eliminating disparities.
Table 1. Recommended strategies and potential measures to track progress to
decrease cesarean births for low-risk pregnancies
Focus area
Reduce low-risk
cesarean
deliveries

Recommended strategies
• State Medicaid and CHIP programs implement administrative
procedures such as credentialing to increase access to doulas,
midwives, and birth centers
• CMCS provides guidance on authorities available to states to provide
payment to support increased access to doulas, midwives, and birth
centers
• State Medicaid and CHIP programs leverage managed care
contracting to increase use of payment mechanisms to support the
use of doulas, midwives, and birth centers

Potential
measures
• Cesarean birth
rates for low
risk
pregnancies
• Severe
maternal
morbiditya
• NICU
admissions

• State Medicaid and CHIP programs and managed care plans
implement payment reforms to support the goal of reducing low-risk
cesarean deliveries
• State Medicaid and CHIP programs and managed care plans partner
with state PQCs to implement quality improvement projects to
decrease use of low-risk cesarean deliveries
a CDC

reports SMM using the HCUP data from the Agency for Healthcare Research and Quality available at
https://www.cdc.gov/reproductivehealth/maternalinfanthealth/severematernalmorbidity.html#anchor_how.
NICU = neonatal intensive care unit, PQC = perinatal quality collaborative.
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Recommended focus area 2: Increase the use and quality of
postpartum care
In recent years, postpartum care has been recognized as an important aspect of the continuum of
women’s health care across the life cycle. Care during the postpartum period involves not just a
single postpartum visit but a series of visits tailored to the needs of the woman and the transition
to ongoing health care. The American College of Obstetricians and Gynecologists (ACOG)
recommends that all women have contact with their health care providers within the first three
weeks postpartum, followed by individualized ongoing care as needed. ACOG also highlights
the importance of timely follow-up care with obstetrician-gynecologists or primary care doctors
for women who had pregnancy complications or who have chronic medical conditions. The
recommended scope of care includes a full assessment of: (1) physical, social, and psychological
well-being; (2) infant care and feeding; (3) sexuality, contraception, and birth spacing; (4) sleep
and fatigue; (5) physical recovery from birth; (6) chronic disease management; and (7) health
maintenance (ACOG 2018). As such, the ACOG recommendations significantly expand the
postpartum care period beyond a single six-week postpartum check and expand the scope of care
beyond recovery from childbirth.
As rates of mortality and serious complications during pregnancy and childbirth have increased
in the United States, so has the focus on
improving the quality of postpartum care to
reverse these trends and achieve the aim
Timing of pregnancy-related deaths
identified by the Workgroup to eliminate
•
During pregnancy - 31%
preventable maternal mortality, SMM, and
•
Day of delivery - 17%
inequities. More than half of pregnancy-related
•
1 to 6 days postpartum - 19%
deaths occur in the postpartum period, and 12
•
7 to 42 days postpartum - 22%
percent occur after six weeks postpartum. The
•
43 to 365 days postpartum - 12%
leading causes of death during the late
Source: Petersen et al. 2019.
postpartum period include treatable conditions
such as hypertension; cardiovascular diseases;
endocrine, hematologic, immunologic, and renal
medical conditions; and blood clots (Petersen et al. 2019). Women who experience hypertension,
gestational diabetes, and cardiac problems during pregnancy are also at an increased risk for
being diagnosed with a chronic disease after the postpartum period. The postpartum period offers
a critical opportunity for preventing long-term complications and providing guidance about longterm health (Verbiest et al. 2016).
Reproductive health planning is also important during the postpartum period to support women
who intend to have another pregnancy and choose to follow the recommended pregnancy
interval of at least 18 months and to support women who choose not to have another pregnancy.
Postpartum women are at high risk of unintended pregnancy and short pregnancy intervals are
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associated with increased risk of adverse outcomes such as early preterm birth and maternal
complications (Verbiest et al. 2016).

Variation in postpartum care visits
Attendance at postpartum care visits is important for ensuring that women receive the
appropriate care after a delivery. Yet in federal fiscal year 2019, a median of 61.2 percent of
women enrolled in Medicaid or CHIP attended their postpartum care visit between 21 and 56
days after delivery. Furthermore, as shown in Figure 3, attendance at postpartum care visits by
state varied widely, ranging from 22.9 to 75.3 percent (CMS 2020a).
Figure 3. Percentage of women with Medicaid and CHIP delivering a live birth who had a
postpartum care visit on or between 21 and 56 days after delivery, by state, FFY 2019 (n =
39 states)

Source: Quality of Care for Adults in Medicaid: Findings from the 2019 Adult Core Set. Chart Pack. October 2020.
Note:
FFY = federal fiscal year

Approaches to increasing the use of postpartum care visits
Improving access to postpartum care has great potential to improve maternal health after delivery
and reduce the rates of mortality and complications mentioned above. Key approaches include
(1) expanding coverage in the postpartum period—and streamlining administrative structures to
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maintain it, and (2) expanding access to supportive services that enable women to attend care
visits.
Ensure continuity of coverage. For Medicaid and CHIP beneficiaries to receive postpartum
care as envisioned by the ACOG guidelines, they need access to postpartum care for more than
60 days after delivery. Coverage during the postpartum period is important for facilitating
access. However, women are no longer eligible for their pregnancy-related and postpartum
Medicaid coverage on the last day of the month in which they reach 60 days postpartum unless
they reside in a Medicaid expansion state or qualify for Medicaid coverage through another
eligibility group under the state plan. Under separate CHIP, states that opt to cover targeted lowincome pregnant women under the CHIP State plan may cover the cost of services for the
woman until 60 days postpartum.
Women who lose their coverage at 60 days postpartum are vulnerable to health risks after and
between pregnancies (Daw et al. 2017). Women with continuous Medicaid eligibility had a
higher postpartum visit rate than women with pregnancy-only Medicaid (DeSisto et al. 2020).
States that expanded Medicaid eligibility to provide coverage for women beyond the immediate
postpartum period report an increase in postpartum care visits, continuity in coverage, and
enhanced engagement of women in health care (Gordon et al. 2019; Jones and Sonfield 2016).
As such, we recommend that states that have not expanded Medicaid and CHIP eligibility
beyond 60 days postpartum explore ways to expand Medicaid and CHIP eligibility, preferably
for one year after delivery. In states that have expanded Medicaid eligibility, the transition from
postpartum care to continuing care requires transition planning and support for women who
qualify for Medicaid coverage through the adult or parent group or who are eligible for a
subsidized marketplace plan.
Expanding access to supportive services. Mathematica also recommends addressing barriers
that prevent women from attending the postpartum visit. This can include, for example, using
community-based strategies to increase visits during the postpartum period and addressing
transportation needs.21
In Table 2, we summarize the recommended strategies to increase coverage and improve
attendance at visits during the postpartum period, and possible measures to monitor progress in
implementing those strategies. States currently report the Medicaid and CHIP Core Set measure
on Postpartum Care (PPC-AD) to track postpartum care visit rates. To better document and act
on disparities, we recommend stratifying these measures by race and ethnicity.
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Table 2. Recommended strategies to increase coverage and access to postpartum
care and potential measures to track progress
Focus area
Increase the use of
postpartum care
among Medicaid
and CHIP
beneficiaries

Recommended strategies
• Identify pathways to ensure continuity of coverage for at risk
postpartum women
• State Medicaid and CHIP programs streamline administrative
processes to maintain coverage for women after 60 days in
expansion states
• Federal and state Medicaid and CHIP programs identify
opportunities (such as state plan amendments) to expand access
to services such as transportation, community partnerships, and
home visiting that have been shown to support attendance at
postpartum care visits for vulnerable populations
• State Medicaid and CHIP programs use managed care
contracting language to ensure access to services such as
transportation

Potential
measures
• Medicaid and
CHIP enrollment
and continuous
eligibility for
reproductiveage women
• Prenatal and
Postpartum
Care:
Postpartum
Care (PPC-AD)a

a 2021

Core Set of Adult Health Care Quality Measures for Medicaid, available at
https://www.medicaid.gov/medicaid/quality-of-care/downloads/2021-adult-core-set.pdf.

Quality of care in the postpartum period
Coverage and access to care help to facilitate attendance at postpartum care visits, but attendance
alone is not enough to achieve high-quality postpartum care. While there is no one indicator of
quality postpartum care, ACOG recommends that women receive several follow-up visits or
check-ins and screenings including assessment of plans for breastfeeding, postpartum depression
screening, follow-up for gestational diabetes and hypertension, reproductive life planning, and
screening for substance use including tobacco. These aspects of the postpartum care visit are
particularly relevant for women with Medicaid and CHIP as they have more health problems
than privately insured or uninsured women. For example, compared to pregnant women who are
uninsured or privately insured, women enrolled in Medicaid are more likely to be overweight or
obese, have higher rates of smoking before or during pregnancy, and have higher prevalence of
chronic diseases such as diabetes and hypertension (Medicaid and CHIP Payment and Access
Commission 2018). One of the most common conditions for postpartum women is depression,
which approximately 13 percent of postpartum women experience, with higher rates among
women of color and low-income women, and rates that vary from state to state (Bauman et al.
2020).
Several reports document the gaps in postpartum care. The percentage of women who report
being asked about depression during a postpartum visit ranges from 75 percent in Louisiana to
96.2 percent in Vermont (Bauman et al. 2020). Rates of postpartum follow-up among women
with diabetes and/or hypertension during pregnancy ranged from 5.7 to 95.4 percent with
disparities linked to Black race and Hispanic ethnicity, low level of education, and co-existing
morbidities such as mental health disorders (Jones et al. 2019). Most women with gestational
diabetes do not receive diabetes screening to determine their risk for having chronic diabetes
after delivery (Eggleston et al. 2016; Jones et al. 2019). In a systematic review, Black women
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were found to have among the lowest postpartum diabetes screening rates despite having the
highest risk for progression to chronic diabetes (Herrick et al. 2020). Breast feeding rates at six
months range from 38 percent in Alabama and Mississippi to 74 percent in Virginia and
Washington (CDC 2020). Among states reporting the Core Set measure Contraceptive Care –
Postpartum Women Ages 21–44, a median of 39 percent of postpartum women who had a live
birth received a most effective or moderately effective method of contraception22 within 60 days
of delivery.23

Strategies to improve the quality of postpartum care
Two important factors that support women’s health before, during, and after pregnancy are (1)
the degree to which they receive care that is women-centered and (2) payment that supports the
availability of women-centered care and the components of that care. Both factors have an
impact on postpartum care.
Expanding use of women-centered models of care. Women-centered models of care, such as
doula support and group-based care 24 (which includes prenatal and postpartum care), are
associated with improved health outcomes. Doula support is associated with decreased likelihood
of postpartum depression and near-universal breastfeeding among low-income women
(Kozhimannil et al. 2013b; Trotter et al. 1992; Wolman et al. 1993). Group-based care has shown
promise for reducing costs and improving birth outcomes. Group-based care may also enhance
maternal outcomes, including increasing the use of postpartum contraceptives and the rates of
postpartum care visits (Hale et al. 2014; Ickovics et al. 2016). Pregnancy-centered medical
homes that provide care coordination and perinatal, medical, and behavioral health services—
particularly for high-risk women—have shown promise to increase standardized postpartum
depression screening, counseling on reproductive life planning during the postpartum period, and
transition to ongoing primary care (Berrien et al. 2015).
Implementing payment reforms. Several state Medicaid agencies have successfully used
payment incentives for a range of services such as midwifery-led care, doulas, and birth centers
to improve maternal and infant health care quality including postpartum care (CMS 2019;
Medicaid and CHIP Access and Payment Commission 2019; Moore et al. 2019; Rodin and
Kirkegaard 2019). Furthermore, some states have changed their payment policies to facilitate
payment to providers to increase access to contraceptive care in the immediate postpartum period
(National Institute for Children’s Health Quality 2016). 25, 26 To successfully implement these
policies and models of care, state Medicaid and CHIP programs would need to also implement
complementary administrative changes related to provider credentialing, payment, and
administrative procedures.
Raising awareness. In addition to recommending strategies to support improved quality of care
in the postpartum period, Mathematica recommends engaging Medicaid and CHIP providers and
beneficiaries in informational campaigns to increase awareness of the expanded scope of
awareness of recommendations from leading maternal health advocates, providers, and
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organizations such as ACOG to extend the postpartum period and expand postpartum care
including more visits, increased screening, and attention to chronic problems (ACOG 2018).
In Table 3, we summarize strategies to improve the quality of postpartum care. We also make
recommendations about possible measures to assess progress. To identify and act on disparities,
we recommend stratifying all data by race and ethnicity.
Table 3. Recommended strategies to improve the quality of postpartum care and
potential measures to track progress
Focus area
Improve the quality of
the content of
postpartum care
• Focus on high-risk
women, including
women with preexisting or
pregnancy-related
chronic conditions
• Increase access to
postpartum
contraceptive care

Recommended strategies
• Federal and state Medicaid and CHIP programs
identify structures (such as state plan amendments
and 1115 waivers) to support redesign of care to
increase use of doulas, midwives, group prenatal
care, and other women-centered models of care
• State Medicaid and CHIP programs implement
administrative changes related to credentialing and
payment to increase access to doulas, midwives,
and group prenatal care
• State Medicaid and CHIP programs and managed
care plans align payment to support high quality
postpartum care visits
o Pay for services such as community supports
and home visiting that have been shown to
improve the quality and outcomes of maternity
care for vulnerable populations
o Develop payment models to support womencentered models of care
o Develop payment models to support access to
contraceptive care in the immediate
postpartum period
o Pay for postpartum depression screening by
the pediatric provider
• CMCS educate state Medicaid and CHIP programs,
managed care plans, providers, beneficiaries, and
advocates about ACOG guidelines for postpartum
care visits and content

Potential measures
• Contraceptive Care—
Postpartum Women Ages
15–20 (CCP-CH)a
• Contraceptive Care—
Postpartum Women Ages
21–44 (CCP-AD)a
• Contraceptive Care—All
Women Ages 15–20 (CCWCH)a
• Contraceptive Care—All
Women Ages 21–44 (CCWAD)a
• Postpartum Depression
Screening and Follow-Upb
• Screening for Depression
and Follow-Up Plan: Age
18 and Older (CDF-AD)c
• Antidepressant Medication
Management (AMM-AD)c
• Comprehensive Diabetes
Care: Hemoglobin A1c
(HbA1c) Poor Control
(>9.0%) (HPC-AD)c
• Controlling High Blood
Pressure (CBP-AD)c
• Medical Assistance with
Smoking and Tobacco Use
Cessation (MSC-AD)c
• Interpregnancy birth
intervals
• Breastfeeding at 6 months

2021 Core Set of Adult Health Care Quality Measures for Medicaid, available at
https://www.medicaid.gov/medicaid/quality-of-care/downloads/2021-adult-core-set.pdf.
b Included in the HEDIS 2020 Electronic Clinical Data System measure bundle.
c Included in the 2021 Adult Core Set, but not stratified by pregnancy/postpartum status, which is necessary to
assess chronic disease management in the postpartum period.
a
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Recommended focus area 3: Increase the use and quality of
well-child visits
American infants are three times more likely to die of extreme prematurity and 2.3 times more
likely to die of SIDS and to sustain intentional and unintentional injuries than infants living in 19
other OECD countries (Thakrar et al. 2018). Moreover, the U.S. infant mortality rate ranks 34th
among OECD countries. 27 Within the United States, the infant mortality rate varies across states.
New Hampshire and Vermont have the lowest infant death rates—both around the OECD
average. However, Mississippi’s infant mortality rate is more than twice the OECD average.
(United Health Foundation 2018).
High-quality well-child visits that conform to
the American Academy of Pediatrics
High-quality well-child visits
recommendations (see sidebar) can improve
The American Academy of Pediatrics and
children’s health, support caregivers’
Bright Futures recommend nine well-care
visits by the time children turn 15 months of
behaviors to promote their children’s health,
age. These visits should include a familyand prevent injury and harm. For example,
centered health history, physical examination,
when children receive the recommended
immunizations, vision and hearing screening,
developmental and behavioral assessment,
number of high-quality visits, there are
an oral health risk assessment, a social
increases in requisite immunizations (Gill et
assessment, maternal depression screening,
al. 2002; Buchholz and Talmi 2012; DeVoe et
parenting education on a wide range of
topics, and care coordination as needed (AAP
al. 2018; Gullet et al. 2019), early recognition
2012, 2014; Hagan et al. 2017).
of developmental concerns (Guyer et al. 2003;
Buchholz and Talmi 2012; Coker et al. 2016;
Flores et al. 2018), and reduced emergency
department visits (Hakim el al 2002; Coker et al. 2016, Sepulveda et al. 2016). Furthermore,
mothers are more likely to breastfeed and use safe sleep practices (Guyer et al. 2003; Johnston et
al. 2006). Breastfeeding, safe sleep practices, and receipt of requisite immunizations are
protective factors against SUID including SIDS (Moon 2016), both significant causes of infant
mortality. During the well-child visit, pediatric providers also support maternal health through
screening and referral for depression, other behavioral health issues, and social needs (Earls et al.
2018; Gullet et al. 2019; Puryear et al. 2019).

Variation in use and quality of well-child visits
Funded by the Health Resources Services Administration (HRSA) with the American Academy
of Pediatrics (AAP) as the current awardee, Bright Futures guidelines provide age-specific,
evidence-driven clinical guidelines for preventive check-ups and visit-by-visit guidance for
primary care clinicians, healthcare professionals and families. The American Academy of
Pediatrics and Bright Futures recommend that children receive nine well-child visits during the
first 15 months of life. 28 The Medicaid and CHIP Child Core Set includes a measure of the
percentage of beneficiaries receiving six or more well-child visits by 15 months of age. As
shown in Figure 4, the median rate of the Core Set Well-Child Measure was 64.0 percent across
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the 48 states reporting the measure, suggesting considerable room for improvement in the use of
recommended well-child visits by 15 months of age. The individual state rates ranged from 34.3
percent to 87.2 percent (CMS 2019b). In addition, there are racial and ethnic disparities in the
use of well-child visits. Compared to White children, Black, Asian Pacific Islander, and Hispanic
children have lower rates of attending the recommended number of well-child visits, and lower
odds of getting counseling and screening, or both (Flores 2010).
High-quality well-child visits are associated with increased parental satisfaction with experience
of care, an important correlate of higher well-child visit attendance (Buchholz and Talmi 2012;
Coker et al. 2016; Flores et al. 2018; Gullet et al. 2019). Therefore, strategies for improving the
use of well-child visits should include attention to parental satisfaction.
While there is no standard measure for the overall quality of well-child visits, indicators of
quality include (1) receipt of immunizations, (2) developmental screening, (3) maternal
depression screening, (4) satisfaction with care, and (5) parental behaviors such as use of
breastfeeding and safe sleep practices (Duncan et al. 2015.). Below we discuss performance of
these indicators.
About 72 percent of children enrolled in Medicaid and CHIP were up to date on immunizations
by their second birthday in federal fiscal year 2018 (CMS 2020b). Only 28 percent of children
ages 9 to 35 months with public insurance had a developmental screening, as compared to 39
percent of privately insured children and 14 percent of uninsured children.29 Maternal depression
screening in pediatric practice is a relatively new addition to the well-child constellation of
services. Fewer than half of all pediatric providers attempt to identify maternal depression;
however, the rate of screening increased from 33 to 44 percent between 2004 and 2013 (Kerker
et al. 2016).
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Figure 4. Percentage of children in Medicaid or CHIP with six or more well-child visits in
the first 15 months of life, FFY 2019, by state (n = 48 states)

Source: Quality of Care for Children in Medicaid and CHIP: Findings from the 2019 Child Core Set. Chart Pack.
October 2020.
Note:
FFY = federal fiscal year

In addition, breastfeeding and safe sleep practices may reflect positive engagement with parents
and children and are potential indicators of the impact of higher quality well-child visits (Turner
2018). For 2017 to 2018, reports of breastfeeding varied by insurance status and by race and
ethnicity. Mothers with public insurance had lower rates of breastfeeding for the first six months
after birth compared to mothers with private insurance (62 percent versus 76.5 percent). Thirty
percent of women with public insurance reported never breastfeeding, compared to 13.5 percent
of women with private insurance. And non-Hispanic Black women had lower rates of
breastfeeding in the first six months than all other racial and ethnic groups. 30
The use of safe sleep practices, including positioning and sleep environments also varied by
insurance status. Among women with a recent live birth in 2016, 71.5 percent of those with
Medicaid reported use of safe sleep practices compared to 84 percent of those with private
insurance and 67 percent of the uninsured. In addition, those with Medicaid were less likely than
those with private insurance to report safe sleep environments such as infant use of a separate
approved sleep surface or no use of soft objects in the bed. Receipt of provider advice was
associated with increased use of safe sleep practices, underscoring the importance of well-child
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visits to decrease risk. The prevalence of safe sleep practices also varied significantly by state.
For example, the use of back sleep positioning ranged from 67.4 percent in Louisiana to 87.7
percent in Iowa (Hirai et al. 2019).

Approaches to increasing the use of well-child visits
Having health care coverage is an important factor that determines access to health care and
health outcomes for children. In turn, having a usual source of health care for sick and preventive
care facilitates the timely and appropriate use of pediatric services (Simpson 1997). As such, the
percentage of children who have health insurance is one predictor of the extent to which families
can reliably obtain preventive care or health care for a sick or injured child. In federal fiscal year
2017, Medicaid and CHIP covered 38 percent of all children and 83 percent of children in
households with incomes below 100 percent of the federal poverty level (Rudowitz et al. 2019).
Several approaches can help increase access to well-child visits, as well as families’ use of these
visits and the quality of the care infants receive.
Providing continuous coverage for infants. There are several levers states can use to ensure
continuous enrollment for eligible infants and young children. Section 1902(e)(4) of the Social
Security Act requires that infants born to women insured by Medicaid at the time of birth have
automatic and continuous Medicaid eligibility protections that begin at birth and continue
through the first year of life.31 During the period that infants are eligible, the cost of their care
must be billed under their mothers’ Medicaid number until the state provides a separate number
for the infant. Families have a full year to apply for Medicaid for the infants to maintain
continuous coverage. States can adopt strategies such as maximizing the role of technology,
improving communication to beneficiaries to educate them about continuous enrollment,
streamlining verification of eligibility, and using verified information about eligibility collected
from other programs to improve enrollment and retention of eligible children and families (Lee
et al. 2014; Center for Budget and Policy Priorities 2019).
Maintaining Medicaid and CHIP coverage for infants is important for maintaining access to care.
Children whose birth was covered by Medicaid receive 12 months of coverage as newborns.
However, children do not always have continuous coverage after 12 months. States have the
option to provide children enrolled in Medicaid and CHIP with continuous eligibility. 32 Under
this option, states allow a child to remain enrolled for a full year unless the child ages out of
coverage, moves out of state, or voluntarily withdraws. Currently, 32 states provide for 12-month
continuous eligibility. However, among these 32 states, only 18 states provide continuous
eligibility for Medicaid and CHIP enrolled children, 8 states provide continuous eligibility for
only CHIP enrolled children, and 6 states provide continuous eligibility for Medicaid enrolled
children.33 Twelve-month continuous eligibility eliminates coverage gaps due to fluctuations in
income. Adopting continuous eligibility decreases errors in eliminating coverage for children,
increases the accuracy of eligibility determination, and makes it easier for children to enroll, stay
enrolled, and transition to other coverage when their eligibility changes (Center for Budget and
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Policy Priorities 2019; Brooks et al. 2020). In a recent cross-sectional study, children in lowincome families that live in states that provide twelve-month continuous Medicaid eligibility
were more likely to access preventive services as compared to children living in states without
the policy (Leighton and Brantley 2020).
Providing maternal coverage. Women who have health insurance themselves are more likely to
take their children to well-child visits (Gill 2002; Davidoff et al. 2003; Clark et al. 2008; Clarke
et al. 2011; Burak 2019). Recent research indicates that Medicaid expansion for low-income
adults is associated with an increased receipt of well-child visits for their children
(Venkataramani et al. 2017). Therefore, ensuring women have continuous coverage after the 60day postpartum period is another strategy for improving attendance at well-child visits.
Linking data. Finally, some states have linked Medicaid and CHIP claims and encounter data
systems with immunization registries to identify children in need of well-child visits and provide
timely immunizations (Kairys et al. 2006; Brown et al. 2015).
In Table 4, we summarize the recommended strategies to increase the use of well-child visits and
potential measures for monitoring progress. To identify and address disparities, we recommend
collecting data to allow stratification and reporting of all measures by race and ethnicity.
Table 4. Recommended strategies and potential measures to track progress for
increasing the use of well-child visits
Focus area
Increase use of
well-child visits

Recommended strategies
• CMCS raise awareness, encourage and support states to
provide 12-month continuous eligibility for infants in Medicaid or
CHIP
• CMCS and state Medicaid and CHIP programs provide outreach,
assistance with applications, notices, necessary documentation,
and renewals to maximize continuous coverage
• State Medicaid and CHIP programs streamline administrative
processes to maintain Medicaid eligibility for infants after one
year of age
• CMCS provide guidance on methods to cover maternal health
care in the year following delivery
• State Medicaid and CHIP programs link Medicaid and CHIP data
systems with statewide immunization registry to identify children
in need of immunizations and well-child visits

Potential measures
• Continuous
enrollment in
Medicaid and CHIP
for infants 0 to 12
months
• Number of states
with linked Medicaid
and CHIP data
systems and
immunization
registries
• Well-Child Visits in
the First 15 Months
of Life (W15-CH)a

a 2021

Core Set of Children’s Health Care Quality Measures for Medicaid and CHIP, available at
https://www.medicaid.gov/medicaid/quality-of-care/downloads/2021-child-core-set.pdf.

Strategies to improve the quality of well-child visits
To improve the quality of well-child visits for Medicaid and CHIP beneficiaries, CMCS and
state Medicaid and CHIP programs can (1) provide guidance on the high-quality well-child visit
framework as recommended by the American Academy of Pediatrics, (2) align payment to
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support models of care that provide high-quality well-child visits, and (3) work with managed
care plans to improve quality and decrease disparities.
Promoting a well-child visit framework. State Medicaid and CHIP programs should work with
partners in their state to develop a high-quality well-child visit framework, using the American
Academy of Pediatrics, Bright Futures guidelines as described on page 18. This framework
should then be promoted for adoption by managed care organizations and providers to improve
quality of care and health outcomes. State Title V programs are critical partners in this work due
to their role in convening stakeholders, facilitating provider training, and assuring quality
systems of care.
Implementing payment policies that support care models. To promote models that support
high-quality care, federal Medicaid and CHIP should identify options for alternative payment
methods and state Medicaid and CHIP programs and managed care plans should align payment
policies. Additionally, states should align requirements for credentialing. These efforts could
focus on the following components of care:
•

Team-based care with team members such as behavioral health providers, parent and peer
mentors, and care coordinators, with an emphasis on cultural concordance with the
population served.

•

Coordination of care with community providers and use of non-traditional service settings,
such as evidence-based home visiting 34, offices of the Special Supplemental Nutrition
Program for Women, Infants, and Children (WIC), and early childhood education sites
(Smith 2005; HealthPartners).

Payment policies should support new models of care such as group pediatric care, home visiting,
care coordination, and parent and peer mentors. Pay-for-performance, shared savings, and global
budgets that include payment for high-quality pediatric care have the potential to improve quality
(Bailit and Houy 2016; Goyal et al. 2016; Wong et al. 2018; Johnson and Bruner 2018;
California’s Children Trust 2019).
Coordinating with managed care plans. Iowa and New York have successfully included
performance goals and incentives in managed care plan contracts to require performance
improvement projects related to improving the percentage of infants who receive the
recommended number of well-child visits and increasing immunizations (Gifford et al. 2019;
NYDOH 2019). Managed care plans that have provided education and outreach to Medicaid
beneficiaries and offered incentives such as transportation reported increases in well-child visit
attendance (Smith 2005; HealthPartners 2020).
In Table 5, we summarize the recommended strategies to improve the quality of well-child visits
and potential measures to track progress. We recommend stratifying all measures by race and
ethnicity. States can also explore the use of measures available through their state Title V
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programs to enhance their understanding of quality related to breastfeeding and other
outcomes. 35
Table 5. Recommended strategies and potential measures to track progress on the
quality of well-child visits
Focus area
Increase quality
of well-child
visits

Recommend strategies
• Federal and state Medicaid and CHIP
programs provide guidance on the
framework for high-quality well-child
visits and promote adoption of such
visits across Medicaid and CHIP
programs
• State Medicaid and CHIP programs and
managed care plans pay for teambased well-child models of care such as
group pediatric care, home visiting, care
coordination, and parent and peer
mentors
• State Medicaid and CHIP programs
require managed care plans to conduct
performance improvement projects and
other quality improvement activities to
improve quality of well-child visits

Potential measures
• Childhood Immunization Status (CIS-CH)a
• Developmental Screening in the First Three
Years of Life (DEV-CH)a b
• Consumer Assessment of Healthcare
Providers and Systems (CAHPS®) Health Plan
Survey 5.0H – Child Version Including
Medicaid and Children with Chronic Conditions
Supplemental Items (CPC-CH)a
• Ambulatory Care: Emergency Department
(ED) Visits (AMB-CH)a
• Parent or caregiver use of safe sleep practices
• Breastfeeding at six months
• Screening and referral for postpartum
depression

a 2021

Core Set of Children’s Health Care Quality Measures for Medicaid and CHIP, available at
https://www.medicaid.gov/medicaid/quality-of-care/downloads/performance-measurement/2020-child-core-set.pdf.
b The developmental screening measure is no longer endorsed by the National Quality Forum. States deviate from
technical specifications thus resulting in inconsistent Core Set reporting.

Quality improvement infrastructure, data, and equity
In addition to recommendations related to the three focus areas, the Workgroup emphasized
several cross-cutting factors that are necessary to facilitate efforts to improve maternal health and
infant health outcomes. These cross-cutting factors are (1) the Medicaid and CHIP quality
improvement infrastructure; (2) data, including data systems and measures to track quality; and
(3) health equity and the strategies to monitor and reduce health inequities among Medicaid and
CHIP beneficiaries. The Workgroup acknowledged the importance of providing technical
assistance to states on basic quality improvement, assisting states to enhance their data for
monitoring maternal and infant health outcomes and to assess the success of quality
improvement efforts, and implementing strategies to reduce disparities and achieve health equity.
One important opportunity for assessing and improving quality is state partnerships with MCOs.
Increasingly states have adopted managed care to increase the quality of care and decrease health
care costs.
Below we discuss these recommendations, and in Table 6 we summarize the recommendations
related to each cross-cutting factor.
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Quality improvement infrastructure
The Workgroup emphasized that state Medicaid and CHIP programs require a robust
infrastructure to conduct quality improvement to improve maternal health and infant health. To
increase quality improvement capacity, Mathematica recommends that state Medicaid and CHIP
programs have the following basic infrastructure components:
Leadership and dedicated staff

•
-

Leaders who have responsibility for developing, supporting, and operating the quality
improvement program and oversight over choosing the areas of focus.

-

Medicaid and CHIP teams consisting of supervisors, managers, and staff who have
responsibility for implementing and monitoring quality improvement activities.
Quality assessment capacity

•
-

Formal process for assessing quality and identifying quality improvement initiatives.
Resources to collect, display, and report data to identify trends, patterns, and performance
levels that suggest opportunities for quality improvement.
Quality improvement framework

•
-

Quality strategy and a framework for establishing a plan for performance improvement.
One example of a quality improvement framework is the Model for Improvement,
developed by Associates in Process Improvement and widely implemented by the
Institute for Healthcare Improvement. 36 The Model for Improvement incorporates the
classic PDSA (Plan, Do, Study, Act) cycle for testing and implementing improvement
options after identifying time-specific and measurable aims for the population of interest.
Tracking and reporting capability

•
-

Resources to analyze data to track and report progress on specific quality improvement
initiatives until improvement goals have been achieved, disseminated, and sustained. Use
public reporting as a means to support public accountability toward progress.
Collaboration with partners with common goals

•
-

Partnerships with groups interested in improving maternal and infant health quality for
Medicaid and CHIP beneficiaries. For example, programs might form partnerships with
managed care plans, state public health departments, state obstetric and pediatric
societies, perinatal quality collaboratives, infant mortality review committees, maternal
mortality review committees, and advocates for equity in maternal and infant health.
Programs can also seek to strengthen the statutorily mandated partnership with state Title
V programs which have a shared goal of promoting the health of mothers and infants by
providing and assuring access to quality maternal and child health services.

Data and data systems
The Workgroup noted the importance of using data to identify opportunities to improve care, set
performance goals, and monitor progress. However, there are challenges to accessing timely data
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on maternal and perinatal outcomes and to reporting maternal health and infant health quality
outcomes for the comprehensive care we recommend in this report. These challenges include the
lack of integrated data systems related to service use, quality measurement, and outcomes and
timely linkage of vital statistics, Medicaid claims, and other data. The Workgroup recommended
using a standardized set of maternal and infant health measures to drive improvement and track
progress across several levels (national, state, managed care, and providers). The standardized set
of measures should include the subset of maternal and perinatal health measures in the core set of
health care quality measures for children and adults in Medicaid and CHIP (Child and Adult
Core Sets). 37
Mathematica recommends several approaches to address the data challenges mentioned above.
States need access to robust data sources to make inferences to effectively shape policy and
implement evidence-based interventions. States such as Iowa, 38 Minnesota, 39 and Oklahoma 40
that link vital records data with Medicaid and CHIP claims data have made progress on
monitoring infant mortality and risk factors. Mathematica recommends exploring ways to expand
linking Medicaid and CHIP claims with vital records data. Mathematica also recommends
investigating using data from other sources, such as the Pregnancy Risk Assessment Monitoring
System (PRAMS), to report important maternal and infant health outcomes. Collaboration with
the state Title V program may also offer opportunities for data linkages. 41
To implement the Workgroup’s recommendation to use a standardized set of maternal health and
infant health measures for quality improvement, Mathematica recommends that CMCS provide
technical assistance to states to help them build capacity to calculate, report, and use the maternal
and perinatal health measures in the Child and Adult Core Sets for quality improvement. In
addition, CMCS could consider opportunities to broaden the measures available for tracking
quality improvement efforts in maternal health and infant health as reflected by the Workgroup
discussions. CMCS should consider expanding the Core Set of Maternal and Perinatal Health
Measures for Medicaid and CHIP to include measures to track breastfeeding, screening for
postpartum depression, SMM, chronic disease management, maternal experience of care, and
interpregnancy interval. Existing Adult Core Set Measures that may be appropriate to include as
maternal measures include Screening for Depression and Follow-Up Plan: Age 18 and Older
(CDF-AD), Controlling High Blood Pressure (CBP-AD), Comprehensive Diabetes Care:
Hemoglobin A1c (HbA1c) Poor Control, (>9.0%) (HPC-AD), and Medical Assistance with
Smoking and Tobacco Use Cessation (MSC-AD) stratified for pregnancy and postpartum status.
Other existing measures that could be added to the Core Set of Maternal and Perinatal Health
Measures to track quality improvement efforts for infants include Childhood Immunization
Status (CIS-CH), Developmental Screening in the First Three Years of Life (DEV-CH), and
Consumer Assessment of Healthcare Providers and Systems (CAHPS®) Health Plan Survey
5.0H – Child Version Including Medicaid and Children with Chronic Conditions Supplemental
Items (CPC-CH).
Satisfaction with maternity care is a key measure of quality that is important for understanding a
range of patient related factors including why women don’t attend postpartum care visits and to
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understand the experiences of Black, American Indian/Alaska Native, and other women’s
experience with care based on race. The Workgroup noted that the current measures of patient
satisfaction do not appropriately address maternity care and recommends developing adaptations
to patient satisfaction surveys (National Partnership for Women & Families 2015).

Addressing inequities in maternal and infant health
The Workgroup identified disparities in maternal and infant health outcomes as an issue
requiring urgent attention with particular relevance for the Medicaid and CHIP population. They
emphasized that achieving equity in outcomes for racial and ethnic minority populations is an
important driver of improving quality for Medicaid and CHIP beneficiaries. However, health
care disparities represent system failures at multiple interrelated levels starting with societal
structures that perpetuate economic, educational, environmental, and social inequalities (Howell
2018). The recommendations address actions that federal and state Medicaid and CHIP
authorities can take to address disparities and do not address the full range of changes in other
systems that would be necessary to eliminate disparities. Actions to address disparities must
ensure that health systems are responsive to the unique needs and circumstances of Medicaid and
CHIP beneficiaries. Achieving health equity requires recognition of the roles of racism and bias
in health care systems including those providing maternal and infant health services (Moore et al.
2019; Muse 2018). Health equity implies that all women have a fair opportunity to attain their
full health potential and that no one should be disadvantaged from achieving this potential due to
race, ethnicity, language, income, geographic location, or other characteristics. Achieving equity
requires that systems meet the needs of the populations served by (1) removing structural barriers
to getting and maintaining Medicaid and CHIP insurance; (2) finding providers who accept
Medicaid and CHIP; and (3) organizing clinical settings to meet the needs of populations being
served in terms of the characteristics of the personnel, hours of operation, social supports
offered, and attitudes of clinical and non-clinical staff that demonstrates respect for women as
equals. Systems must be held accountable for achieving equity through reporting of maternal
health and infant health outcomes stratified by relevant beneficiary characteristics (Moore et al.
2019; Muse 2018; Hall et al. 2015). Black women are more likely to report that they receive
respectful, culturally competent, safe and high-quality health care when it is women-centered and
when systemic issues that result in discrimination and poor treatment are addressed (Muse 2018;
National Partnership for Women & Families 2018).
An integral component of quality improvement is organizational commitment to identifying and
eliminating health care disparities. With this commitment, organizations can identify evidencebased interventions to reduce disparities or modify and test interventions that have been
successful for other populations. For example, Louisiana achieved a reduction in Black/White
disparities in SMM due to hemorrhage and hypertension using QI methods that focused on
obtaining high quality race and ethnicity data, stratifying data to illustrate the extent of
disparities, communicating the extent of the disparities to providers and the public, and
identifying strategies to achieve a specific aim to eliminate disparities (Kieltyka et al. 2018).
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California also has reduced the performance gap in rates of SMM due to hemorrhage between
Black and White women using QI strategies (Main et al. 2020).
Collecting race and ethnicity data is essential to identifying and monitoring disparities, guiding
the plan to achieve equity, and tracking progress (Bingham et al. 2019). Several states, including
Louisiana and Ohio have been able to monitor and act on outcomes by race and ethnicity by
using a variety of data sources such as the PRAMS 42 and state vital records (Ohio Department of
Health 2014; Kieltyka et al. 2018).
Partnering with community organizations that have experience with racial and ethnic minority
populations and with advocates for elimination of disparities are strategies that assist in
identifying successful approaches to achieve health equity.
Table 6. Recommended strategies to improve quality improvement infrastructure, data,
and equity
Focus area

Recommended strategies

• Increase quality
improvement capacity
among state Medicaid
and CHIP programs

Quality improvement infrastructure

• Implement data
collection and
strengthen data
systems to support
quality improvement

• CMCS provides quality improvement technical
assistance to state Medicaid and CHIP programs and
their partners, such as managed care plans, to increase
familiarity and capability of executing the quality
improvement program
Data

• Support efforts to
identify and reduce
disparities and
increase equity in
maternal and infant
health care

• State Medicaid and CHIP programs review their quality
improvement approaches to ensure they have the
necessary components

• CMCS provides technical assistance to states to
enhance data systems and explore use of existing data
sources
• CMCS expands the list of maternal health and infant
health measures available for tracking quality
improvement, including those on the Adult and Child
Core Sets
• State Medicaid and CHIP programs and managed care
plans collect race and ethnicity data and report
measures and outcomes by race and ethnicity
Equity
• State Medicaid and CHIP programs partner with
community-serving organizations to inform equity
strategy
• CMCS and state Medicaid and CHIP programs collect
data to identify the determinants and distribution of
disparities in maternal and infant care risks and
outcomes
• State Medicaid and CHIP programs monitor
effectiveness of interventions to reduce disparities in
maternal and infant care services and outcomes,
implement strategies to spread successful programs,
and revise strategies that do not show improvement
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Potential measures
• How and whether
state Medicaid and
CHIP programs and
managed care plans
report Maternal and
Child Core Set
measures
• The extent that state
and managed care
plan performance
measures are
stratified by race,
ethnicity, and other
relevant
characteristics
• Number of maternal
and infant health
quality improvement
initiatives that
address maternal
and infant health
quality outcomes
• Number of quality
improvement
initiatives with
specific strategies to
address racial and
ethnic disparities
• Progress in
achieving aims to
eliminate disparities
in care for minority
group populations

Conclusion
As noted in this report, maternal mortality and infant mortality are universally seen as indicators
of a nation’s health, but in this country, there is cause for concern in both areas. Every year, more
than 700 women in the United States die from pregnancy-related complications, although 60 to
67 percent of these deaths are preventable. Additionally, more than 50,000 women annually
experience SMM during labor and delivery. These outcomes affect segments of the population in
different ways. Racial and ethnic disparities in maternal morbidity and mortality rates remain
unacceptably large, with Black women and American Indian/Alaska Native two to three times
more likely than White women to die from pregnancy-related complications. The infant
mortality rate in the United States ranked 34th among OECD countries in 2019. Infant mortality
was higher among Blacks and American Indians/Alaska Natives than among Whites in 2017 and
the infant mortality rate for deliveries paid for by Medicaid in 2017 was higher than for privately
insured deliveries and deliveries with self-pay status.
These poor outcomes and disparities in health for women and infants from racial and ethnic
minority groups and for Medicaid and CHIP beneficiaries call for urgent action. Mathematica
recommends focused attention in three areas:
1. Strategies to decrease cesarean section births among low-risk pregnant women.
2. Strategies to increase the use and quality of postpartum care visits.
3. Strategies to increase the use and quality of well-child visits.
Improvements in these three focus areas will promote better maternal health outcomes across the
continuum of maternal health care including prenatal care, labor and delivery, postpartum care,
and interpregnancy care. Improving maternal outcomes and increasing the use and quality of
well-child visits will also improve infant outcomes from birth through the first year of life.
Federal and state Medicaid and CHIP programs can implement quality improvement programs
that ensure women and infants have health care coverage and access to care. They can also work
to improve the delivery system to address the unique circumstances of women and infants in
Medicaid and CHIP with attention to incentives such as payment and models of care that expand
access to providers such as midwives, doulas, peer educators, and care teams that include
physicians, nurses, home visitors, and other health care workers. Quality improvement
interventions designed by federal and state Medicaid and CHIP programs must include specific
actions to address inequities in health care and monitor outcomes to ensure that disparities are
eliminated.
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Endnotes
1

A description of the CMCS Quality Improvement Program is available at
https://www.medicaid.gov/medicaid/quality-of-care/quality-improvement-initiatives/index.html.
2
The 2020 Core Set of Maternal and Perinatal Health Measures for Medicaid and CHIP is
available at https://www.medicaid.gov/medicaid/quality-of-care/downloads/performancemeasurement/2020-maternity-core-set.pdf. Reporting by state Medicaid and CHIP agencies is
currently voluntary. Beginning in 2024, states will be required to report the Child Core Set
measures and the behavioral health measures in the Adult Core Set.
3
In this report, we provide information on maternal mortality as defined by the World Health
Organization (WHO) when comparing the United States to other countries, and on pregnancyrelated deaths as defined by the Centers for Disease Control and Prevention (CDC). It is
important to understand the difference between the WHO and CDC definitions of maternal
mortality and to distinguish both from pregnancy-related death. The definitions are as follows:
•

Maternal mortality (WHO): Maternal mortality is the death of a woman while pregnant or
within 42 days of the end of pregnancy, irrespective of the duration and site of the
pregnancy, from any cause related to or aggravated by the pregnancy or its management but
not from accidental or incidental causes.

•

Maternal mortality (CDC): Maternal mortality is the death of a woman while pregnant or
within one year of the end of pregnancy, irrespective of the duration and site of the
pregnancy, from any cause including accidental or incidental causes.

•

Pregnancy-related death (CDC): A pregnancy-related death is defined as the death of a
woman while pregnant or within one year of the end of a pregnancy—regardless of the
outcome, duration or site of the pregnancy—from any cause related to or aggravated by the
pregnancy or its management, but not from accidental or incidental causes.

4

OECD. Infant mortality rates. Available at https://data.oecd.org/healthstat/infant-mortalityrates.htm.
5
Throughout this report, we describe outcomes among Medicaid or CHIP beneficiaries as they
are defined in the primary data source. Depending on the source “Medicaid” could include CHIP
beneficiaries, a state-named governmental program, or other public insurance programs.
6
Comprehensive managed care includes comprehensive benefits such as acute care, primary
care, and specialty care or the Program of All-inclusive Care for the Elderly. For a complete
description of Medicaid managed care data see the CMS report “Medicaid Managed Care
Enrollment and Program Characteristics, 2018” available at
https://www.medicaid.gov/medicaid/managed-care/downloads/2018-medicaid-managed-careenrollment-report.pdf.
7
Information about the Maternal and Infant Health Initiative is available at
https://www.medicaid.gov/medicaid/quality-of-care/downloads/maternal-and-infant-healthinitiative.pdf.
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8

The MIH Beneficiary Profile is available at https://www.medicaid.gov/medicaid/quality-ofcare/improvement-initiatives/maternal-infant-health-care-quality/index.html.
9
Based on Mathematica’s analysis of data from the 2018 Natality Public Use File, produced by
the National Center for Health Statistics. See
https://www.cdc.gov/nchs/data_access/vitalstatsonline.htm.
10
According to the User Guide to the 2018 Natality Public Use File
(https://www.cdc.gov/nchs/data_access/vitalstatsonline.htm), the NCHS classifies women as
“self-pay” if they do not have third party coverage including private insurance and are not
covered by Medicaid or a similar state program for low-income women, the Indian Health
Service; CHAMPUS/TRICARE; other federal, state, or local government programs; or charity.
They represent a group that pays out of pocket and therefore may be more economically
advantaged than women who qualify for Medicaid or other state programs. Their economic
status may decrease their risk for poor maternal and infant outcomes compared to women with
Medicaid or CHIP.
11
Based on Mathematica’s analysis of selected 2017 maternal and child health data from the
Pregnancy Risk Assessment Monitoring System (PRAMS). Data available at
https://www.cdc.gov/prams/prams-data/mch-indicators/states/pdf/2018/All-PRAMS-Sites-20162017_508.pdf.
12
OECD, op cit., p. 29.
13
Based on Mathematica’s analysis of data from the 2017 Period Linked Birth/Infant Death
Public Use File, produced by the National Center for Health Statistics. See
https://www.cdc.gov/nchs/data_access/vitalstatsonline.htm.
14
Based on Mathematica’s analysis of data from the 2018 Natality Public Use File, produced by
the National Center for Health Statistics. See
https://www.cdc.gov/nchs/data_access/vitalstatsonline.htm.
15
Based on Mathematica’s analysis of data from the 2017 Period Linked Birth/Infant Death
Public Use File produced by the National Center for Health Statistics. See
https://www.cdc.gov/nchs/data_access/vitalstatsonline.htm.
16
CDC/NCHS, National Vital Statistics System, Period Linked Birth/Infant Death Data. Rates
calculated via CDC WONDER using latest available data.
17
There is no single definition of women-centered care. However, women-centered care includes
the following components: focuses on a woman’s health needs; is holistic and recognizes social,
emotional, physical, spiritual, and cultural needs; recognizes every woman’s right to selfdetermination; provides continuity of care; recognizes every woman’s responsibility to make
informed decisions; is informed by scientific evidence as well as by collective and individual
experience; is designed to follow each woman across the interface between institutions and the
community; focuses on the woman rather than on institutions; and includes collaboration and
consultation between health professionals (Fahy 2012).
18
For more information on how states can advance value-based care see the September 15, 2020
CMS State Medicaid Directors letter available at https://www.medicaid.gov/Federal-PolicyGuidance/Downloads/smd20004.pdf.
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19

For more information on state perinatal quality collaboratives, see
https://www.cdc.gov/reproductivehealth/maternalinfanthealth/pqc-states.html.
20
The Centers for Medicare & Medicaid Services annually publishes sets of core measures
showing the quality of care and health outcomes for adults participating in Medicaid, and
children enrolled in Medicaid and the Children’s Health Insurance Program (CHIP). For
information on the measures, see https://www.medicaid.gov/medicaid/quality-of-care/quality-ofcare-performance-measurement/adult-and-child-health-care-quality-measures/index.html.
21
CMS Maternal and Infant Health Initiative. “Resources on Strategies to Improve Postpartum
Care Among Medicaid and CHIP Populations.” Technical Assistance Resource. 2015. Available
at https://www.medicaid.gov/medicaid/quality-of-care/downloads/strategies-to-improvepostpartum-care.pdf.
22
Information on the effectiveness of different forms of contraception is available at
http://www.contraceptivetechnology.org/the-book/take-a-peek/contraceptive-efficacy/.
23
Mathematica analysis of MACPro reports on the Contraceptive Care – Postpartum Women
Ages 21–44 Core Set measure for the federal fiscal year 2018 reporting cycle.
24
Group based care models, which includes prenatal and postpartum care, are designed to
improve patient education and include opportunities for social support while maintaining the risk
screening and physical assessment of individual pregnancy care. The model brings women with
similar needs together for health care encounters, increases the time available for the educational
component of the encounter, provides an opportunity for peer support, improves efficiency, and
reduces repetition. Essential standardized elements guide the structure and content of the group
sessions and emphasize health-promoting behaviors. Groups are composed of approximately
eight to ten women of similar gestational age, their support partners, an obstetrician or other
obstetric care provider, and co-facilitator and meet every 2 to 4 weeks. Pregnancy complications
are managed through additional individual visits and specialist referrals. More information about
group based care is available at https://www.acog.org/clinical/clinical-guidance/committeeopinion/articles/2018/03/group-prenatal-care.
25
Center for Medicaid and CHIP Services. Informational Bulletin. State Medicaid Payment
Approaches to Improve Access to Long-Acting Reversible Contraception. April 8, 2016.
Available at https://www.medicaid.gov/federal-policy-guidance/downloads/CIB040816.pdf.
26
Information on measures to assess access to contraceptive care is available at
https://www.medicaid.gov/medicaid/quality-of-care/downloads/mihi-contraceptivemeasures.pdf.
27
The 2020 Core Set of Maternal and Perinatal Health Measures for Medicaid and CHIP is
available at https://www.medicaid.gov/medicaid/quality-of-care/downloads/performancemeasurement/2020-maternity-core-set.pdf.
28
For a detailed description of the American Academy of Pediatrics and Bright Futures
recommendations see the periodicity schedule available at
https://downloads.aap.org/AAP/PDF/periodicity_schedule.pdf.
29
Mathematica analysis of Child and Adolescent Health Measurement Initiative. 2017–2018
National Survey of Children’s Health data query. Available at https://www.childhealthdata.org/.
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Mathematica analysis of Child and Adolescent Health Measurement Initiative. 2017–2018
National Survey of Children’s Health data query. Available at https://www.childhealthdata.org/.
31
Social Security Act. Section 1902 (e)(4)). Available at
https://www.ssa.gov/OP_Home/ssact/title19/1902.htm.
32
Centers for Medicare & Medicaid Services. Facilitating Medicaid and CHIP Enrollment and
Renewal in 2014. State Health Officer #13-003. Available at
https://www.medicaid.gov/sites/default/files/Federal-Policy-Guidance/downloads/SHO-13003.pdf.
33
Continuous Eligibility for Medicaid and CHIP Coverage.
https://www.medicaid.gov/medicaid/enrollment-strategies/continuous-eligibility-medicaid-andchip-coverage/index.html
34
Evidence-based home visiting programs have been shown through rigorous evaluation to
improve specific family and child outcomes, such as access to postnatal and well-child care. As
of December 2020, nineteen home visiting models meet the U.S. Department of Health and
Human Services’ criteria for evidence of effectiveness and are eligible for state and territory
MIECHV Program funding. For more information, please see the federal Maternal, Infant, and
Early Childhood Home Visiting Program brief available at
https://mchb.hrsa.gov/sites/default/files/mchb/MaternalChildHealthInitiatives/HomeVisiting/pdf/
programbrief.pdf.
35
The Title V program’s existing performance measurement framework includes several
measures, which may be helpful for states in this work: NPM 4A: Breastfeeding Initiations,
NPM 4B: Exclusive Breastfeeding through 6 Months, NPM 5: Safe Sleep Practices, and NPM 6:
Developmental Screening. More information about these measures is available at
https://mchb.tvisdata.hrsa.gov/PrioritiesAndMeasures/NationalPerformanceMeasures.
36
Science of Improvement: How to Improve. Available at
http://www.ihi.org/resources/Pages/HowtoImprove/ScienceofImprovementHowtoImprove.aspx.
37
The 2020 Core Set of Maternal and Perinatal Health Measures for Medicaid and CHIP is
available at https://www.medicaid.gov/medicaid/quality-of-care/downloads/performancemeasurement/2020-maternity-core-set.pdf.
38
2014 Iowa Medicaid Birth Certificate Match Report. Available at
https://idph.iowa.gov/Portals/1/userfiles/68/Medicaid/2014%20%20Medicaid%20prenatal%20care%20coordination.pdf.
39
Gyllstrom, M.E., J.L. Jensen, J.N. Vaughan, S.E. Castellano, and J.W. Oswald. “Linking Birth
Certificates with Medicaid Data to Enhance Population Health Assessment: Methodological
Issues Addressed.” Journal of Public Health Management and Practice, vol. 8, no. 4, 2002, pp.
38-44.
40
Oklahoma Medicaid-Birth Certificate Linkage Project
(https://www.ok.gov/health/Family_Health/Maternal_and_Child_Health_Service/Data_and_Eval
uation/Medicaid-Birth_Certificate_Linkage_Project/index.html.)
41
Collaboration with state MCH Epidemiologists, including senior CDC MCH Epidemiology
Assignees, who are supported by the state Title V program or the State Systems Development
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Initiative (SSDI) program, can facilitate this work. One of the main goals of the SSDI program is
to improve access and use of MCH data sources including the linkage of vital records to claims
data.
42
The Pregnancy Risk Assessment Monitoring System (PRAMS) is a surveillance project of the
CDC and state health departments. PRAMS collects state-specific, population-based data on
maternal attitudes and experiences before, during, and shortly after pregnancy. PRAMS
surveillance currently covers about 83 percent of all U.S. births. More information on PRAMS is
available at https://www.cdc.gov/prams/index.htm.

34

References
American Academy of Pediatrics (AAP). “Patient and Family Centered Care Coordination: A
Framework for Integrating Care for Children and Youth Across Multiple Systems.”
Pediatrics, vol. 133, no. 5, 2014, pp 1451–1460.
American Academy of Pediatrics (AAP). “Patient- and Family-Centered Care and the
Pediatrician’s Role.” Pediatrics, vol. 129, no. 2, 2012, pp. 394–404.
American College of Obstetricians and Gynecologists (ACOG), Society for Maternal-Fetal
Medicine, A. B. Caughey, A.G. Cahill, J. Guise, and D.J. Rouse. “ACOG/SMFM Obstetric
Care Consensus. Safe Prevention of the Primary Cesarean Delivery.” American Journal of
Obstetrics & Gynecology, vol. 210, no. 3, 2014, pp. 179–193.
American College of Obstetricians and Gynecologists (ACOG) and the Society for MaternalFetal Medicine, S.K. Kilpatrick, and J.L. Ecker. “Severe Maternal Morbidity: Screening and
Review.” American Journal of Obstetrics & Gynecology, vol. 215, no. 3, 2016, pp. B17–
B22.
American College of Obstetricians and Gynecologists. ACOG Opinion Number 736.
“Optimizing Postpartum Care.” Obstetrics & Gynecology, vol. 131, no. 5, 2018, pp. e140–
e150.
Bailit, M., and M. Houy. “Value-Based Payment Models for Medicaid Child Health Services.”
Needham, MA: Bailit Health, 2016. Available at http://www.bailit-health.com/articles/20160713-Bailit-vbf-final.pdf. Accessed May 3, 2020.
Bauman, B.L., J.Y. Ko, S. Cox, D.V. D’Angelo, L. Warner, S. Folger, et al. “Postpartum
Depressive Symptoms and Provider Discussions About Perinatal Depression — United
States, 2018.” Morbidity and Mortality Weekly Report, vol. 69, no. 19, 2020, pp. 575–581.
Berrien K., A. Ollendorff, and M.K. Menard. “Pregnancy Medical Home Care Pathways
Improve Quality of Perinatal Care and Birth Outcomes.” North Carolina Medical Journal,
vol .76, no. 4, 2015, pp. 263–266.
Bingham, D., D.K. Jones, and E.A. Howell. “Quality Improvement Approach to Eliminate
Disparities in Perinatal Morbidity and Mortality.” Obstetrics and Gynecology Clinics of
North America, vol. 46, no. 2, 2019, pp. 227–238.
Bombard, J.M., K. Kortsmit, L. Warner, et al. “Vital Signs: Trends and Disparities in Infant Safe
Sleep Practices—United States, 2009–2015.” Morbidity and Mortality Weekly Report, vol.
67, 2018, pp. 39–46.
Brooks T., L. Roygardner, S. Artiga, O. Pham, and R. Dolan. “Medicaid and CHIP Eligibility,
Enrollment, and Cost Sharing Policies as of January 2020: Findings from a 50-State
Survey.” Washington DC: Kaiser Family Foundation, 2020.
Brown, C.M., J. Perkins, A. Blust, and R.S. Kahn. “A Neighborhood-Based Approach to
Population Health in the Pediatric Medical Home.” Journal of Community Health, vol. 40,
no. 1, June 2015, pp. 1–11.

35

Buchholz, M., and A. Talmi. “What We Talked About at the Pediatrician’s Office: Exploring
Differences Between Healthy Steps and Traditional Pediatric Primary Care Visits.” Infant
Mental Health Journal, vol. 33, no. 4, 2012, pp. 430–436.
Burak, E. “Parents’ and Caregivers’ Health Insurance Supports Children’s Healthy
Development.” Washington, DC: Society for Research in Child Development, June 2019.
Available at https://www.srcd.org/research/parents-and-caregivers-health-insurancesupports-childrens-healthy-development.
California’s Children Trust. “Whole-Family Wellness for Early Childhood: A New Model for
Medi-Cal Delivery and Financing.” California Children’s Trust, September 2019. Available
at https://cachildrenstrust.org/wp-content/uploads/2019/09/Whole-Family-Wellness-forEarly-Childhood.pdf.
Callaghan, W.M., A.A. Creanga, and E.V. Kuklina. “Severe Maternal Morbidity Among
Delivery and Postpartum Hospitalizations in the United States.” Obstetrics and Gynecology,
vol. 120, no. 5, 2012, pp. 1029–1036.
Callaghan-Koru, J.A., Creanga, A.A., DiPietro, B., Mark, K., Sowe, A., Aboumatar, N., et al.
“Implementation of the Safe Reduction of Primary Cesarean Births Safety Bundle During
the First Year of a Statewide Collaborative in Maryland.” Obstetrics & Gynecology, vol.
134, no. 1, 2019, pp. 109–119.
Carlson, N.S., J.L. Neal, E L. Tilden, D.C. Smith, R.B. Breman, N.K. Lowe, M.S. Dietrich, and
J.C. Phillippi. “Influence of Midwifery Presence in United States Centers on Labor Care and
Outcomes of Low‐Risk Parous Women: A Consortium on Safe Labor Study.” Birth, vol. 46,
2019, pp. 487–499.
Centers for Disease Control and Prevention (CDC). “Pregnancy-Related Deaths.” Atlanta, GA:
U.S. Department of Health and Human Services, CDC, 2019. Available at
https://www.cdc.gov/reproductivehealth/maternalinfanthealth/pregnancyrelatedmortality.htm.
Center for Budget and Policy Priorities. “Medicaid: Compliance with Eligibility Requirements.”
October 2019. Available at https://www.cbpp.org/sites/default/files/atoms/files/js-testimony10-30-19.pdf.
Centers for Disease Control and Prevention (CDC). “Breastfeeding Report Card United States,
2020.” Atlanta, GA: U.S. Department of Health and Human Services, CDC, 2020. Available
at https://www.cdc.gov/breastfeeding/pdf/2020-Breastfeeding-Report-Card-H.pdf.
Centers for Medicare & Medicaid Services (CMS). “Lessons Learned About Payment Strategies
to Improve Postpartum Care in Medicaid and CHIP.” Issue brief. 2019 Available at
https://www.medicaid.gov/medicaid/quality-of-care/downloads/postpartum-paymentstrategies.pdf.
Centers for Medicare & Medicaid Services (CMS). “Quality of Care for Adults in Medicaid:
Findings from the 2019 Adult Core Set. Chart Pack.” October 2020a. Available at
https://www.medicaid.gov/medicaid/quality-of-care/downloads/performancemeasurement/2020-adult-chart-pack.pdf.

36

Centers for Medicare & Medicaid Services (CMS). “Quality of Care for Children in Medicaid
and CHIP: Findings from the 2019 Child Core Set.” October 2020b. Available at
https://www.medicaid.gov/medicaid/quality-of-care/downloads/performancemeasurement/2020-child-chart-pack.pdf.
Cheong, J.N., M.E. Wlodek, K.M. Moritz, and J.S. M. Cuffe. “Programming of Maternal and
Offspring Disease: Impact of Growth Restriction, Fetal Sex and Transmission Across
Generations.” The Journal of Physiology, vol. 594, no.17, 2016, pp 4727–4740.
Child and Adolescent Health Measurement Initiative. “2017 National Survey of Children’s
Health (NSCH) Data Query.” 2017. Available at https://www.childhealthdata.org/.
Childbirth Connection. “Comparing Risks of Cesarean and Vaginal Birth to Mothers, Babies,
and Future Reproductive Capacity: A Systematic Review.” New York: Childbirth
Connection, April 2004.
Christensen, L.F., and C. Overgaard. “Are Freestanding Midwifery Units a Safe Alternative to
Obstetric Units for Low-Risk, Primiparous Childbirth? An Analysis of Effect Differences by
Parity in a Matched Cohort Study.” Pregnancy and Childbirth, vol. 17, no. 14, 2017, pp. 1–
10.
Clark, E.A., and R.M. Silver. “Long-Term Maternal Morbidity Associated with Repeat Cesarean
Delivery.” American Journal of Obstetrics and Gynecology, vol. 205, no. 6 (supplement),
2011, pp. S2–S10.
Clark, E.C., J. Saultz, D.I. Buckley, R. Rdesinski, B. Goldberg, and J.M. Gill, “The Association
of Family Continuity with Infant Health Service Use.” The Journal of the American Board
of Family Medicine, vol. 21, no. 5, September 2008, pp. 385–391.
Clarke, T.C., K.L. Arheart, P. Muennig, L.E. Fleming, A.J. Caban-Martinez, N. Dietz, and D.J.
Lee. “Health Care Access and Utilization Among Children of Single Working and
Nonworking Mothers in the United States.” International Journal of Health Services, vol.
41, no. 1, January 2011, pp. 11–26.
Coker, T.R., S. Chacon, M.N. Elliott, et al. “A Parent Coach Model for Well-Child Care Among
Low-Income Children: A Randomized Controlled Trial.” Pediatrics, vol. 137, no. 3, March
2016, p. e20153013.
Creanga, A.A., C. Syverson, K. Seed, and W.M. Callaghan. “Pregnancy-Related Mortality in the
United States, 2011–2013.” Obstetrics & Gynecology, vol. 130, 2017, pp 366–373.
Curtin, S.C., K.D. Gregory, L.M. Korst, and S.F.G. Uddin. “Maternal Morbidity for Vaginal and
Cesarean Deliveries, According to Previous Cesarean History: New Data from the Birth
Certificate, 2013.” National Vital Statistics Reports, vol. 64, no. 4, 2015.
Dahlen, H.M., J.M. McCullough, A.R. Fertig, B.E. Dowd, and W.J. Riley. “Texas Medicaid
Payment Reform: Fewer Early Elective Deliveries and Increased Gestational Age and
Birthweight.” Health Affairs, vol. 36, no. 3, 2017, pp. 460–467.
Davidoff, A., L. Dubay, G. Kenney, and A. Yemane. “The Effect of Parents’ Insurance Coverage
on Access to Care for Low-Income Children.” INQUIRY: The Journal of Health Care
Organization, Provision, and Financing, vol. 40, no. 3, August 2003, pp. 254–268.

37

Davis, N.L., A.N. Smoots, and D.A. Goodman. “Pregnancy-Related Deaths: Data from 14 U.S.
Maternal Mortality Review Committees, 2008-2017.” Centers for Disease Control and
Prevention. MMR Data Brief. 2019. Available at
https://www.cdc.gov/reproductivehealth/maternal-mortality/erase-mm/MMR-DataBrief_2019-h.pdf.
Daw, J.R., L.A. Hatfield, K. Swartz, and B.D. Sommers. “Women in the United States
Experience High Rates of Coverage ‘Churn’ in Months Before and After Childbirth.” Health
Affairs, vol. 36, 2017, pp. 598–606.
DeSisto, C.L., A. Rohan, A. Handler, et al. “The Effect of Continuous Versus Pregnancy‑Only
Medicaid Eligibility on Routine Postpartum Care in Wisconsin, 2011–2015.” Maternal and
Child Health Journal, published online April 25, 2020. Available at
https://doi.org/10.1007/s10995-020-02924-4.
DeVoe, J.E., M. Hoopes, C.A. Nelson, et al. “Electronic Health Record Tools to Assist with
Children’s Insurance Coverage: A Mixed Methods Study.” BMC Health Services Research,
vol.18, no. 1, May 2018, p. 354–360.
Donnelly, M.A., A. Peterson, R. Fennimore, et al. “State Based Perinatal Quality Collaborative
Pilot-Statewide Reduction of Colorado Primary Cesarean Delivery Rate.” Obstetrics &
Gynecology, vol 133, no. 1, 2019, pp. 4–5.
Duncan, P. M., A. Pirretti, M.F. Earls, W. Stratbucker, J.A. Healy, J.S. Shaw, and S. Kairys.
“Improving Delivery of Bright Futures Preventive Services at the 9- and 24-month Well
Child Visit.” Pediatrics, vol. 135, no.5, 2015 , e178–e186.
Earls, M., M. Yogman, G. Mattson, J. Rafferty, and Committee on Psychosocial Aspects of
Child and Family Health. “Incorporating Recognition and Management of Perinatal
Depression into Pediatric Practice.” Pediatrics, Dec. 2018, p. e20183259.
Eggleston, M., E. LeCates, R. Franklin, Z. Fang, J.F. Wharam, D. Ross-Degnan, and E. Oken.
“Variation in Postpartum Glycemic Screening in Women with a History of Gestational
Diabetes Mellitus.” Obstetrics & Gynecology, vol. 128, no. 1, 2016, pp. 159–167.
Ely, D.M., and A.K. Driscoll. “Infant Mortality in the United States, 2018: Data from the Period
Linked Birth/Infant Death File.” National Vital Statistics Reports, vol. 69, no. 7, 2020.
Fahy, K. “What Is Woman-Centered Care and Why Does It Matter?” Women and Birth, vol. 25,
2012, pp. 149–151.
Fingar, K.F., M.M. Hambrick, K.C. Heslin, and J.E. Moore. “Trends and Disparities in Delivery
Hospitalizations Involving Severe Maternal Morbidity, 2006–2015.” HCUP Statistical Brief
#243. Rockville, MD: Agency for Healthcare Research and Quality, September 2018.
Flores, G., H. Lin, C. Walker, M. Lee, J. Currie, R. Allgeyer, M. Fierro, M. Henry, A. Portillo,
and K. Massey. “Parent Mentoring Program Increases Coverage Rates for Uninsured Latino
Children.” Health Affairs, vol. 37, no. 3, 2018, pp. 403–412.
Flores, G., and The Committee on Pediatric Research. “Racial and Ethnic Disparities in the
Health and Health Care of Children.” Pediatrics, vol. 125, no. 4, 2010, pp. e979–e1020.

38

Gagante, G. and D. Kaufman. “Decreasing Cesarean Rates Among Nulliparous, Term, Singleton,
Vertex Women.” Journal of Obstetric, Gynecologic & Neonatal Nursing, vol. 48, no. 3,
2019, p. S103.
Gifford, K., E. Ellis, A. Lashbrook, M. Nardone, E. Hinton, R. Rudowitz, M. Diaz, and M. Tian.
“A View from the States: Key Medicaid Policy Changes.” Washington, DC: Kaiser Family
Foundation, October 2019. Available at https://www.kff.org/report-section/a-view-from-thestates-key-medicaid-policy-changes-delivery-systems/.
Gill, J.M., A. Saldarriaga, A.G. Mainous, and D. Unger. “Does Continuity Between Prenatal and
Well-Child Care Improve Childhood Immunizations?” Family Medicine, vol. 34, no. 4,
April 2002, pp. 274–280.
Goer, H., A. Romano, and C. Sakala. “Vaginal or Cesarean Birth: What Is at Stake for Women
and Babies?” New York: Childbirth Connections, 2012.
Gordon, S.H., B.D. Sommers, I. Wilson, O. Galarraga, and A.N. Trivedi. “The Impact of
Medicaid Expansion on Continuous Enrollment: A Two-State Analysis.” Journal of General
Internal Medicine, vol. 34, no. 9, 2019, pp. 1919–1924.
Goyal, N.K., R.T. Ammerman, J.A. Massie, M. Clark, and J.B. Van Ginkel. “Using Quality
Improvement to Promote Implementation and Increase Well Child Visits in Home Visiting.”
Child Abuse & Neglect, vol. 53, 2016, pp. 108–117.
Gregory, K.D., S. Jackson, L.M. Korst, and M. Friedman. “Cesarean versus Vaginal Delivery:
Whose Risks? Whose Benefits?” American Journal of Perinatology, vol. 29, 2011, pp. 7–
18.
Gunja, M. Z., R. Tikkanen, S. Seervai, and S. R. Collins. “What Is the Status of Women’s Health
and Health Care in the United States Compared to Ten Other Countries?” Commonwealth
Fund, Dec. 2018. https://doi.org/10.26099/wy8a-7w13.
Guyer, B., et al. “Healthy Steps: The First Three Years.” Edited by Nancy Hughart and Janice
Genevro. Baltimore, MD: Women’s and Children’s Health Policy Center, Department of
Population and Family Health Sciences, Johns Hopkins Bloomberg School of Public Health,
2003. Available at https://ztthealthysteps.s3.amazonaws.com/documents/139/attachments/2003_HS_National_Evaluatio
n_Report.pdf?1539967824.
Hagan, J.F., J.S. Shaw, and P.M. Duncan (eds.). Bright Futures: Guidelines for Health
Supervision of Infants, Children, and Adolescents. 4th ed. Elk Grove Village, IL: American
Academy of Pediatrics, 2017.
Hakim, R.B., and D.S. Ronsaville. “Effect of Compliance with Health Supervision Guidelines
Among US Infants on Emergency Department Visits.” Archives of Pediatrics & Adolescent
Medicine, vol. 156, no. 10, October 2002, pp. 1015–1020.
Hale, N., A.H. Picklesimer, D.L. Billings, and S. Covington-Kolb. “The Impact of Centering
Pregnancy Group Prenatal Care on Postpartum Family Planning.” American Journal of
Obstetrics and Gynecology, vol. 210, no. 1, 2014, pp 50.e1–50.e7.

39

Hall, W. J., M.V. Chapman, K.M. Lee, Y.M. Merino, T.W. Thomas, B.K., Payne, et al. “Implicit
Racial/Ethnic Bias Among Health Care Professionals and Its Influence on Health Care
Outcomes: A Systematic Review. American Journal of Public Health, vol. 105, no. 12,
2015, pp. e60–e76.
HealthPartners. “Well-child visits for Medicaid Participants.” Available at
https://www.healthpartners.com/hp/about/understanding-cost-and-quality/qualityimprovement/well-child-visits/index.html.
Herrick, C.J., R. Puri, R. Rahaman, A. Hardi, K. Stewart, and G.A. Colditz. “Maternal
Race/Ethnicity and Postpartum Diabetes Screening: A Systematic Review and MetaAnalysis.” Journal of Women’s Health, vol. 29, no. 5, 2020, pp.609-621.
Hirai, A.H., K. Kortsmit, L. Kaplan, et al. “Prevalence and Factors Associated with Safe Infant
Sleep Practices.” Pediatrics, vol. 144, no. 5, 2019.
Hobbs, A.J., C.A. Mannion, S.W. McDonald, M.B. Brockway, and S.C. Tough. “The Impact of
Caesarean Section on Breastfeeding Initiation, Duration and Difficulties in the First Four
Months Postpartum.” BMC Pregnancy and Childbirth, vol. 16, 2016, pp. 1–9.
Howell, E.A. “Reducing Disparities in Severe Maternal Morbidity and Mortality.” Clinical
Obstetrics and Gynecology, vol. 61, no. 2, 2018, pp. 387–399.
Ickovics, J.R., V. Earnshaw, J.B. Lewis, et al. “Cluster Randomized Controlled Trial of Group
Prenatal Care: Perinatal Outcomes Among Adolescents in New York City Health Centers.”
American Journal of Public Health, vol. 106, no. 2, 2016, pp. 359–365.
Jain, J.A., L.A. Temming, M.E. D’Alton, C. Gyamfi-Bannerman, M. Tuuli, J.M. Louis, et al.
“SMFM Special Report: Putting the ‘M’ Back in MFM: Reducing Racial and Ethnic
Disparities in Maternal Morbidity and Mortality: A Call to Action.” American Journal of
Obstetrics & Gynecology, vol. 218, no. 2, 2018, pp. B9–B17.
Joffe, M., J. Chapple, C. Paterson, and R. Beard. “What is the Optimal Caesarean Section Rate?
An Outcome Based Study of Existing Variation.” Journal of Epidemiology and Community
Health, vol. 48, 1994, pp. 406-411.
Johnson, K., and C. Bruner. “A Sourcebook on Medicaid’s Role in Early Childhood: Advancing
High Performing Medical Homes and Improving Lifelong Health.” Child and Family Policy
Center, 2018, p. 104.
Johnston, B.D., C.E. Huebner, M.L. Anderson, L.T. Tyll, and R.S. Thompson. “Healthy Steps in
an Integrated Delivery System: Child and Parent Outcomes at 30 Months.” Archives of
Pediatrics & Adolescent Medicine, vol. 160, no. 8, August 2006, pp. 793–800.
Johri, M., E.S.W. Ng, C. Bermudez-Tamayo, J.S. Hoch, T. Ducruet, and N. Chaillet. “A ClusterRandomized Trial to Reduce Caesarean Delivery Rates in Quebec: Cost Effectiveness
Analysis.” BMC Medicine, vol. 15, no. 96, 2017.
Jones, E.J., T.L. Hernandez, J.K. Edmonds, and E.P. Ferranti. “Continued Disparities in
Postpartum Follow-Up and Screening Among Women with Gestational Diabetes and
Hypertensive Disorders of Pregnancy: A Systematic Review.” Journal of Perinatal
Neonatal Nursing, vol. 33, no. 2, 2019, pp.136–148.

40

Jones, R.K., and A. Sonfield. “Health Insurance Coverage Among Women of Reproductive Age
Before and After Implementation of the Affordable Care Act.” Contraception, vol. 93, no. 5,
2016, pp. 386–391.
Kairys, S.W., R.S. Gubernick, A. Millican, and W.G. Adams. “Using a Registry to Improve
Immunization Delivery.” Pediatric Annals, vol. 35, no. 7, July 2006, pp. 500–506.
Karlström, A., R. Engström‐Olofsson, K. Nordberg, M. Sjöling, and I. Hildingsson.
“Postoperative Pain After Cesarean Birth Affects Breastfeeding and Infant Care.” Journal of
Obstetric, Gynecologic & Neonatal Nursing, vol. 36, no. 5, 2007, pp. 430–440.
Kieltyka, L., P. Mehta, K. Schoellmann, and C. Lake. “Louisiana Maternal Mortality Review
Report 2011-2016.” Louisiana Department of Health. 2018. Available at
https://reviewtoaction.org/sites/default/files/portal_resources/20112016_MMR_Report_Louisiana.pdf.
Kerker, B.D., A. Storfer-Isser, R.E. Stein, A. Garner, M. Szilagyi, K.G. O’Connor, K.E.
Hoagwood, and S.M. Horwitz. “Identifying Maternal Depression in Pediatric Primary Care:
Changes Over a Decade.” Journal of Developmental and Behavioral Pediatrics, vol. 37, no.
2, 2016, pp. 113–120.
Kozhimannil, K.B., M.R. Law, and B.Y. Virnig. “Cesarean Delivery Rates Vary Tenfold Among
United States Hospitals; Reducing Variation May Address Quality and Cost Issues.” Health
Affairs, vol. 32, no. 3, 2013a, pp. 527–535.
Kozhimannil, K.B., R.R. Hardeman, L.B. Attanasio, C. Blauer-Peterson, and M. O’Brien.
“Doula Care, Birth Outcomes, and Costs Among Medicaid Beneficiaries.” American
Journal of Public Health, vol. 103, no. 4, 2013b, pp. e113–e121.
Lane-Cordova, A.D., S.S. Khan, W.A. Grobman, P. Greenland, and S.J. Shah. “Long-Term
Cardiovascular Risks Associated with Adverse Pregnancy Outcomes.” Journal of the
American College of Cardiology, vol. 73, no. 6, 2019, pp. 2106–2016.
Lee, J.Y., K. Divaris, D.A. DeWalt, A.D. Baker, Z. Gizlice, R.G. Rozier, and W.F. Vann.
“Caregivers’ Health Literacy and Gaps in Children’s Medicaid Enrollment: Findings from
the Carolina Oral Health Literacy Study.” PLoS One, vol. 9, no. 10, 2014, e110178.
Leighton, K. and E. Brantley, “Continuous Medicaid Eligibility for Children and Their Health.”
Washington DC: Milken Institute School of Public Health, Center for Health Policy
Research, The George Washington University, May 2020. Available at
https://zz4d3fkhud1neijc8ukrnazz-wpengine.netdna-ssl.com/wpcontent/uploads/2020/06/GW-continuous-eligibility-paper.pdf.
Main, E.K., C.H. Morton, K. Melsop, D. Hopkins, G. Giuliani, and J.B. Gould. “Creating a
Public Agenda for Maternity Safety.” Obstetrics & Gynecology, vol. 120, no. 5, 2012, pp.
1194–1198.
Main, E.K., Chang, S., Cape, V., Sakowski, C., Smith, H., and Vasher, J. “Safety Assessment of
a Large-Scale Improvement Collaborative to Reduce Nulliparous Cesarean Delivery Rates.”
Obstetrics & Gynecology, vol. 133, no. 4, 2019, pp. 613–623.

41

Main, E.K. S-C. Chang, R. Dhurjati, V. Cape, J. Profit, and J.B. Gould. “Reduction in Racial
Disparities in Severe Maternal Morbidity from Hemorrhage in a Large-scale Quality
Improvement Collaborative.” American Journal of Obstetrics and Gynecology, vol. 223,
2020, pp. 123.e1-14.
Margerison, C.E, C.L. MacCallum, and J. Chen. “Impacts of Medicaid Expansion on Health
Among Women of Reproductive Age.” American Journal of Preventive Medicine, vol. 58,
no. 1, 2020, pp.1–11.
Martin, J.A., B.E. Hamilton, M.J.K. Osterman, and A.K. Driscoll. “Births: Final Data for 2018.”
National Vital Statistics Reports, vol. 68, no. 13, 2019.
Medicaid and CHIP Access and Payment Commission (MACPAC). “Access in Brief: Pregnant
Women and Medicaid.” Issue Brief, November 2018. Available at
https://www.macpac.gov/wp-content/uploads/2018/11/Pregnant-Women-and-Medicaid.pdf.
Medicaid and CHIP Access and Payment Commission. “Medicaid Payment Initiatives to
Improve Maternal and Birth Outcomes.” Issue Brief, April 2019. Available at
https://www.macpac.gov/wp-content/uploads/2019/04/Medicaid-Payment-Initiatives-toImprove-Maternal-and-Birth-Outcomes.pdf.
Molina G., T.G. Weiser, S.R. Lipsitz, M.M. Esquivel, T. Uribe-Leitz, T. Azad, et al.
“Relationship Between Cesarean Delivery Rate and Maternal and Neonatal Mortality.”
Journal of the American Medical Association, vol. 314, no. 21, 2015, pp. 2263-2270.
Montoya-Williams, D., D. J. Lemas, L. Spiryda, K. Patel, J. Neu, and T.L. Carson. “What Are
Optimal Cesarean Section Rates in the U.S. and How Do We Get There? A Review of
Evidence-Based Recommendations and Interventions.” Journal of Women’s Health, vol. 26,
no. 12, 2017, pp. 1285–1291.
Moon, R.Y., and Task Force on Sudden Infant Death Syndrome. “Technical Report. SIDS and
Other Sleep-Related Infant Deaths: Evidence Base for 2016 Updated Recommendations for
a Safe Infant Sleeping Environment.” Pediatrics, vol. 138, no 5, 2016, p. e20162940.
Moore, J.E., K.E. George, C. Bakst, and K. Shea. “Improving Maternal Health Access,
Coverage, and Outcomes in Medicaid. A Resource for State Medicaid Agencies and
Medicaid Managed Care Organizations.” Institute for Medicaid Innovation. 2019. Available
at https://www.medicaidinnovation.org/_images/content/2020-IMIImproving_Maternal_Health_Access_Coverage_and_Outcomes-Report.pdf.
Murphy, S.L., J. Xu, K.D. Kochanek, and E. Arias. “Mortality in the United States, 2017.”
NCHS Data Brief No. 328. November 2018. Available at
https://www.cdc.gov/nchs/data/databriefs/db328-h.pdf.
Muse, S. “Setting the Standard for Holistic Care of and for Black Women.” Black Mammas
Matter Alliance. Black Paper. April 2018. Available at http://blackmamasmatter.org/wpcontent/uploads/2018/04/BMMA_BlackPaper_April-2018.pdf.
National Institute for Children’s Health Quality. “Strategies to Increase Access to Long-Acting
Reversible Contraception (LARC) in Medicaid.” 2016. Available at
https://www.nichq.org/sites/default/files/resource-file/Increasing-Access-To-LARC_CoIINNASHP.pdf.

42

National Partnership for Women & Families “The Priority of Developing and Implementing
CAHPS Maternity Care Facility, Clinician and Health Plan Surveys.” Fact Sheet. National
Partnership for Women & Families. Washington, DC, 2015. Available at
https://www.nationalpartnership.org/our-work/resources/health-care/maternity/cahpsmaternity-care-fact-sheet.pdf.
National Partnership for Women & Families. “Black Women’s Maternal Health: A Multifaceted
Approach to Addressing Persistent and Dire Health Disparities.” National Partnership for
Women & Families. Washington, DC, 2018. Available at
https://www.nationalpartnership.org/our-work/resources/health-care/maternity/blackwomens-maternal-health-issue-brief.pdf.
New York Department of Health (NYDOH). Office of Health Insurance Programs. “Final Report
of the First 1,000 Days Preventive Pediatric Care Clinical Advisory Group.” Albany, NY:
New York Department of Health, 2019. Available at
https://www.health.ny.gov/health_care/medicaid/redesign/1000_days/docs/2019-1001_final_report.pdf.
Ohio Department of Health. Maternal and Childs Health. Women and Infants Health. “Low Birth
Weight and Preterm Birth.” 2014. Available at
https://odh.ohio.gov/wps/wcm/connect/gov/e4fdb2fe-8ed5-4aed-a0e7-030471fff411/LowBirth-Weight2014.pdf?MOD=AJPERES&CONVERT_TO=url&CACHEID=ROOTWORKSPACE.Z18_
M1HGGIK0N0JO00QO9DDDDM3000-e4fdb2fe-8ed5-4aed-a0e7-030471fff411-mqycGfX.
Osterman, M.J.K., and J.A. Martin. “Trends in Low-risk Cesarean Delivery in the United States,
1990–2013.” National Vital Statistics Reports, vol. 63, no. 6, 2014.
Petersen, E. E., N.L. Davis, D. Goodman, et al. “Vital Signs: Pregnancy-Related Deaths, United
States, 2011–2015, and Strategies for Prevention, 13 States, 2013–2017.” Morbidity and
Mortality Weekly Report, vol. 68, no. 18, 2019, pp. 423–429.
Puryear, L.J., Y.H. Nong, N.P. Correa, et al. “Outcomes of Implementing Routine Screening and
Referrals for Perinatal Mood Disorders in an Integrated Multi-site Pediatric and Obstetric
Setting.” Maternal and Child Health Journal, vol. 23, 2019, pp. 1292–1298.
Rodin, D., and M. Kirkegaard. “Aligning Value-Based Payment with the CenteringPregnancy
Group Prenatal Care Model: Strategies to Sustain a Successful Model of Prenatal Care.”
2019. Available at https://www.healthmanagement.com/wp-content/uploads/AligningValue-Based-Payment-with-CenteringPregnancy-1.pdf.
Rudowitz, R., R. Garfield, and E. Hinton. “10 Things to Know about Medicaid: Setting the Facts
Straight.” Issue Brief. Washington, DC: Henry J. Kaiser Family Foundation, 2019.
Available at https://www.kff.org/medicaid/issue-brief/10-things-to-know-about-medicaidsetting-the-facts-straight/.
Sajedinejad, S., R. Majdzadeh, A.A. Vedadhir, M.G. Tabatabae, and K. Mohammad. “Maternal
Mortality: A Cross-sectional Study in Global Health.” Globalization and Health vol. 11, no.
4, 2015, doi 10.1186/s12992-015-0087-y.

43

Schummers, L., J.A. Hutcheon, S. Hernandez-Diaz, P.L. Williams, M.R. Hacker, T.J.
VanderWeele, and W.V. Norman. “Association of Short Interpregnancy Interval with
Pregnancy Outcomes According to Maternal Age.” JAMA Internal Medicine, vol. 178, no.
12, 2018, pp. 1661–1670.
Simpson, G., B. Bloom, R.A. Cohen, and P.E. Parsons. “Access to Health Care. Part 1:
Children.” Vital and Health Statistics, 10 (Series 196). Hyattsville, MD: National Center for
Health Statistics, 1997.
Smith, P.K. “Enhancing Child Development Services in Medicaid Managed Care. A Best
Clinical and Administrative Practices Toolkit for Medicaid.” Princeton, NJ: Center for
Health Care Strategies, 2005. Available at http://www.chcs.org/media/Toolkit.pdf.
Thakrar, A., A.D. Forrest, M.G. Maltenfort, and C.B. Forrest. “Child Mortality in the US and 19
OECD Comparator Nations: A 50-Year Time-Trend Analysis.” Health Affairs, vol. 37, no.
1, 2018, pp. 140–149.
Trotter, C., W.L. Wolman, J. Hofmeyr, C. Nikodem, and R. Turton. “The Effect of Social
Support During Labour on Postpartum Depression.” South African Journal of Psychology,
vol. 22, no. 3, 1992, pp. 134–139.
Turner, K. “Well-Child Visits for Infants and Young Children.” American Family Physician, vol.
98, no. 6, 2018, pp. 347-353.
United Health Foundation. “America’s Health Ranking. A Call to Action for Individuals and
their Communities. Annual Report, 2018.” Minnetonka, MN: United Health Foundation.
December 2018. Available at
https://assets.americashealthrankings.org/app/uploads/2018ahrannual_020419.pdf.
Urban Institute. “Strong Start for Mothers and Newborns Evaluation: Year 5 Project Synthesis.
Volume 1: Cross-Cutting Findings.” 2018. Available at
https://downloads.cms.gov/files/cmmi/strongstart-prenatal-finalevalrpt-v1.pdf.
U.S. Department of Health and Human Services. “The Surgeon General’s Call to Action to
Support Breastfeeding.” Washington, DC: U.S. Department of Health and Human Services,
Office of the Surgeon General, 2011.
Venkataramani, M., C.E. Pollack, and E. T. Roberts, “Spillover Effects of Adult Medicaid
Expansions on Children’s Use of Preventive Services.” Pediatrics, vol 140, no. 6,
2017, pp. e20170953.
Verbiest, S., E. Bonzon, and A. Handler. “Postpartum Health and Wellness: A Call for Quality
Woman-Centered Care.” Maternal and Child Health Journal, vol. 20, 2016, pp. S1–S7.
Wise, G., and D. Jolles. “Promoting Effective Care: Reducing Primary Cesarean Births Through
Team Engagement and Standardization of Care at a Community Hospital.” Nursing Forum,
vol. 54 2019, pp. 601–610.
Witt, W.P., A. Keller, and C. Gottlieb. “Access to Adequate Outpatient Depression Care for
Mothers in the USA: A Nationally Representative Population-Based Study.” The Journal of
Behavioral Health Services & Research, vol. 38, no. 2, 2011, pp. 191–204.

44

Wolman, W., B. Chalmers, J. Hofmeyr, and V. Nikodem. “Postpartum Depression and
Companionship in the Clinical Birth Environment: A Randomized, Controlled Study.”
American Journal of Obstetrics & Gynecology, vol. 168, no. 5, 1993, pp. 1388–1393.
Wong, C.A., J.M. Perrin, and M. McClellan. “Making the Case for Value-Based Payment
Reform in Children’s Health Care.” JAMA Pediatrics, vol.172, no. 6, 2018, pp. 513–514.
World Health Organization. “WHO Statement on Caesarean Section Rates.” Geneva,
Switzerland: Department of Reproductive Health and Research. World Health Organization.
2015. Available at
https://apps.who.int/iris/bitstream/handle/10665/161442/WHO_RHR_15.02_eng.pdf;jsessio
nid=27FD7AEE6FD1059F065393F9A5AD2756?sequence=1.
World Health Organization. “Trends in Maternal Mortality 2000 to 2017. Estimates by WHO,
UNICEF, UNFPA, World Bank Group and the United Nations Population Division.”
Geneva: World Health Organization. 2019. Available at
https://www.who.int/reproductivehealth/publications/maternal-mortality-2000-2017/en/.

45

Appendix A: List of Acronyms
AAP

American Academy of Pediatrics

ACOG

American College of Obstetricians and Gynecologists

CDC

Centers for Disease Control and Prevention

CHIP

Children’s Health Insurance Program

C-section

Cesarean section

CMCS

Center for Medicaid and CHIP Services

CMS

Centers for Medicare & Medicaid Services

ED

Emergency department

HEDIS

Healthcare Effectiveness Data and Information Set

MCO

Managed care organization

MIH

Maternal and infant health

MIHI

Maternal and Infant Health Initiative

NCQA

National Committee for Quality Assurance

NICU

Neonatal intensive care unit

NQF

National Quality Forum

NTSV

Nulliparous, term, singleton vertex

OECD

Organisation for Economic Co-operation and Development

PQC

Perinatal quality collaborative

PRAMS

Pregnancy Risk Assessment Monitoring System

SMM

Severe maternal morbidity

SIDS

Sudden infant death syndrome

SUID

Sudden unexpected infant deaths

WIC

Special Supplemental Nutrition Program for Women, Infants, and Children

WONDER Wide-ranging ONline Data for Epidemiologic Research
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