Perinatal Vulnerability Index (PVI) Methodology

DOMAIN DEFINITIONS

Social Stratification: Categorization of the population based on socioeconomic factors related to
wealth, income, education, race and ethnicity, gender, and social status.

Environmental Context: Aspects of the community that can impact health, such as internet
access, crime rate, pollution exposure, transportation convenience, and residential segregation.

Health Care Availability: Population’s health insurance status as well as access to maternity
care, hospitals, primary care physicians, mental health providers, and community health
centers.

Behavioral Health: Emotions and behaviors that affect perinatal well-being, including substance
use, mental health problems, domestic violence, and sexually transmitted infections.

Pregnancy & Birth Outcomes: Status of reproductive health in terms of fertility, adequate
prenatal care, preterm births, low birth weight, and racial disparities across maternal health
outcomes.

DETERMINING PVI SCORES

The determination of PVI scores can be categorized into three steps:
1. Rescaling Indicators

e The PVI consists of data in the form of percentages, rates, and dollar values. In
order to systematically compare these varying statistics across all 67 counties of
Pennsylvania, the data had to first be rescaled to a common measure. Rescaling
was conducted by taking the minimum and maximum values of each indicator
and converting each dataset so it would be in a range between 0 and 100.

e Many indicators used in the PVl vary in the direction of their correlation with
vulnerability. For example, a county with the highest rate of preterm births would
be indicative of high perinatal vulnerability, while a county with the lowest
median family income would also be indicative of high perinatal vulnerability. To
ensure all indicators were calculated in the same direction of correlation, two
formulas were used in the rescaling process so that a value of 0 would
consistently represent low levels of vulnerability and a value of 100 would
consistently represent high levels of vulnerability.

Formula for indicators with a positive correction with vulnerability
(i« value =4 vulnerability, Tvalue="T vulnerability):



PVI S _ County Estimate — Minimum Value % 100
core = Maximum Value — Minimum Value

Formula for indicators with a negative correction with vulnerability
(¥ value = T vulnerability, T value = | vulnerability):

County Estimate — Minimum Value
Maximum Value — Minimum Value

PVI Score = 100 — ( ) % 100

2. Calculating Domain Scores

e Once all the data were rescaled to a range of 0 to 100 with consistent correlation
directionality, a county PVI score could be deduced for each indicator.

e The PVI consists of 58 data indicators sorted into five domains: Social
Stratification, Environmental Context, Health Care Availability, Behavioral Health,
and Pregnancy and Birth Outcomes. Domain PVI scores for each county were
calculated by averaging the PVI scores of all indicators within that domain with
equal weighting.

3. Calculating Overall Vulnerability Scores

e Each county also has an Overall Perinatal Vulnerability score, used to summarize
its performance across all five domains. This overall score was similarly calculated
by averaging every domain PVI score with equal weighting.

INDICATOR DEFINITIONS, DATA SOURCES, & RELEVANCE

Social Stratification
Definition: Median income for families with children under 18 years old
Minimum Value: | $49,487

Maximum Value: | $146,789

Year: 2017-2021
Source: U.S. Census Bureau, American Community Survey (ACS) 5-Year Estimates
Relevance: Low income neighborhoods are associated with elevated family risk of

preterm birth, small for gestational age, stillbirth, and neonatal and post
neonatal death.!

Definition: Ratio of women’s median earnings to men’s median earnings for all full-
time, year-round workers, presented as “cents on the dollar”

Minimum Value: | 0.62

Maximum Value: | 0.89

Year: 2017-2021

Source: County Health Rankings using data provided by the U.S. Census Bureau,
American Community Survey (ACS) 5-Year Estimates




Relevance:

Household Type
Definition:

Gender equiality is significantly associated with maternal mortality, with
the maternal mortality rate being lowest in countries where women have
high educational attainment and equal wages with their male
counterparts.?

Rate (per 100) of single mother households with children under age 18

Minimum Value:

13.00

Maximum Value:

44.09

Year:

2017-2021

Source:

U.S. Census Bureau, American Community Survey (ACS) 5-Year Estimates

Relevance:

Housing Cost Burd

|

Single mothers tend to have lower health statuses than married mothers
due to higher levels of financial hardship and lack of social support,
increasing their susceptibility to prolonged stress and illness.?

Definition: Rate (per 100) of households that spend 50% or more of their household
income on housing

Minimum Value: | 6.00

Maximum Value: | 21.00

Year: 2017-2021

Income Inequality

Source: County Health Rankings using data provided by the U.S. Census Bureau,
American Community Survey (ACS) 5-Year Estimates
Relevance: Women who spend a high proportion of their income on housing costs

have increased likelihood of severe maternal morbidity (SMM),
unexpected outcomes of labor and delivery that result in significant
health consequences, such as aneurysm, cardiac arrest, eclampsia,
sepsis, and shock.

Low Income
Definition:

Definition: Statistical measure of income inequality ranging from 0 to 1 (1 indicates
perfect inequality, 0 indicates perfect equality)

Minimum Value: | 0.39

Maximum Value: | 0.52

Year: 2013-2017

Source: Opportunity Index using data provided by the U.S. Census Bureau,
American Community Survey (ACS) 5-Year Estimates

Relevance: Income inequality plays a significant role in explaining disparities in

maternal health and birth outcomes. Women from lower levels of
occupation/social classes are more likely than their higher-ranking peers
to experience stillbirth, neonatal mortality, perinatal mortality, preterm
birth, and low birth weight.?

Rate (per 100) of women with births in the past 12 months living 100-
199% poverty level

Minimum Value:

1.81




Maximum Value:

69.23

Year:

2017-2021

Source:

U.S. Census Bureau, American Community Survey (ACS) 5-Year Estimates

Relevance:

Marital Status

Low income mothers tend to show higher rates of abortion, Cesarean
delivery, preeclampsia, preterm delivery, and obstetric hemorrhage than
their higher earning peers.®

Definition: Rate (per 100) of women with births in the past 12 months who are
unmarried (never married, widowed, and divorced)

Minimum Value: | 11.76

Maximum Value: | 100.00

Year: 2017-2021

Source:

U.S. Census Bureau, American Community Survey (ACS) 5-Year Estimates

Relevance:

Nativity Status
Definition:

Babies born to married women, compared to non-married women, tend
to have lower risk of preterm birth, small for gestational age, and
neonatal intensive care (NICU) admission. Women who are married also
have a higher likelihood of having vaginal deliveries and initiating
breastfeeding.’

Rate (per 100) of women with births in the past 12 months who are
foreign born

No College Degree

Minimum Value: | 0.00

Maximum Value: | 34.40

Year: 2017-2021

Source: U.S. Census Bureau, American Community Survey (ACS) 5-Year Estimates
Relevance: Socioeconomic factors such as downward social mobility, poor access to

optimal nutrition, and limited social networks create barriers and put
many migrant women at an increased risk for inadequate prenatal care,
adverse birth outcomes, and postpartum depression.?

No High School Dip
Definition:

Definition: Rate (per 100) of women with births in the past 12 months with a high
school degree but no advanced degrees

Minimum Value: | 4.80

Maximum Value: | 73.08

Year: 2017-2021

Source: U.S. Census Bureau, American Community Survey (ACS) 5-Year Estimates

Relevance: Higher educational attainment is associated with reductions in maternal

morbidity by decreasing the probability of short birth intervals and
unwanted pregnancies and increasing the adequacy of prenatal care.’
loma

Rate (per 100) of women with births in the past 12 months with less than
a high school degree

Minimum Value:

0.00




Maximum Value:

33.84

Year:

2017-2021

Source:

U.S. Census Bureau, American Community Survey (ACS) 5-Year Estimates

Relevance:

Women who lack a basic education have almost three times higher the
risk of maternal mortality than women who have graduated from high
school.1®

Definition: Rate (per 100) of women with births in the past 12 months living below
100% poverty level

Minimum Value: | 3.57

Maximum Value: | 46.62

Year: 2017-2021

Source:

U.S. Census Bureau, American Community Survey (ACS) 5-Year Estimates

Relevance:

Public Assistance

Poverty is associated with decreased utilization of appropriate prenatal
care and delivery services as well as increased risk of obesity,
hypertension, diabetes, chronic stress, depression, and substance use.
These risk factors put women living in poverty at an increased likelihood
of experiencing poor maternal health and birth outcomes such as
preeclampsia and preterm birth.?

Definition:

Definition: Rate (per 100) of women with births in the past 12 months receiving
public assistance income

Minimum Value: | 0.00

Maximum Value: | 53.57

Year: 2017-2021

Source: U.S. Census Bureau, American Community Survey (ACS) 5-Year Estimates

Relevance: Income assistance is linked with healthier birth weights, lower maternal

Race & Ethnic Minority Status of Female Population

stress, better childhood nutrition, higher school enroliment, higher test
scores, higher high school graduation rates, and higher rates of college
entry.??

Rate (per 100) of female population who identifies as Hispanic or Latino,
Black or African American, American Indian & other Pacific Islander, some
other race, or two or more races

Minimum Value: | 3.17

Maximum Value: | 67.03

Year: 2017-2021

Source: U.S. Census Bureau, American Community Survey (ACS) 5-Year Estimates
Relevance: The prevalence of preterm birth, fetal growth restriction, fetal demise,

maternal mortality, and inadequate receipt of prenatal care all vary by
race/ethnicity. These differences in maternal health and birth outcomes
are rooted in varying maternal health behaviors, genetics, and physical




and social environments, as well as variability in access and quality of
health care.’®

Definition: Rate (per 100) of women with births in the past 12 months who identify
as Hispanic or Latino, Black or African American, American Indian & other
Pacific Islander, some other race, or two or more races

Minimum Value: | 0.00

Maximum Value: | 70.65

Year: 2017-2021
Source: U.S. Census Bureau, American Community Survey (ACS) 5-Year Estimates
Relevance: In the United States, Black women experience maternal morbidity and

mortality ratios several times higher than other groups. Such racial
disparities in maternal health outcomes were created by an array of
historical, systemic, structural, and political forces including slavery, Jim
Crow laws, and the practice of redlining. The very structure of American
society has led characteristics like education, income, neighborhood
demographic, housing, access to care, safety, and food stability to be
social determinants of Black maternal health.*

Single Mother Income

Definition: Median income for single mother households with children under 18
years old

Minimum Value: | $18,793

Maximum Value: | $51,807

Year: 2017-2021
Source: U.S. Census Bureau, American Community Survey (ACS) 5-Year Estimates
Relevance: Single motherhood is linked to reduced income, a high risk of poverty,

worse maternal mental health, poor parenting practices, and a range of
other disruptions, such as home and school moves and multiple family
transitions.?®

Definition: Rate (per 100) of females over age 16 who are unemployed
Minimum Value: | 2.10

Maximum Value: | 11.00

Year: 2017-2021
Source: U.S. Census Bureau, American Community Survey (ACS) 5-Year Estimates
Relevance: Unemployment reduces household incomes, which generates financial

strain and hinders access to nutritious food, good housing conditions,
and safe neighborhoods. This in turn increases the likelihood of
experiencing social and behavioral risk factors for adverse birth
outcomes, such as exposure to unsafe environments, amplified stress,
and engagement in harmful behaviors, such as smoking or drinking.*®




Environmental Context
Broadband Internet Access

Definition:

Rate (per 100) of households without an internet subscription

Minimum Value:

3.44

Maximum Value:

16.97

Year:

2017-2021

Source:

U.S. Census Bureau, American Community Survey (ACS) 5-Year Estimates

Relevance:

Car Ownership in R
Definition:

Internet access significantly facilitates health care access in addition to
mitigating the negative impact of income inequality on health care
access.’

ural Counties

Percent of census tracts with low car ownership in 61 rural counties

Minimum Value:

14.29

Crime

Maximum Value: | 100.00

Year: 2014-2017

Source: 2020 Family Support Needs Assessment (FSNA) Report using data
provided by the U.S. Census Bureau, American Community Survey (ACS)
5-Year Estimates

Relevance: Access to transportation is an important factor in initiation and adequacy

of perinatal health care, both during and after pregnancy.*8 Since
individuals who live in rural areas are more likely to depend on personal
vehicles as means of traveling, it is important to look at car ownership
within rural counties.

Definition: Rate (per 1,000 residents) of reported crimes
Minimum Value: | 7.93

Maximum Value: | 41.49

Year: 2016

Environmental Qua

Source: 2020 Family Support Needs Assessment (FSNA) Report using data
provided by the Institute for Social Research, National Archive of Criminal
Justice Data

Relevance: Living in a community with high rates of crime is associated with

heightened perceived stress during pregnancy, which can lead to
increased likelihood of preterm birth as well as maternal morbidity and
mortality.*?
[14Y

Definition: Average index score of potential exposure to harmful toxins
(lower score indicates higher vulnerability)

Minimum Value: | 20.00

Maximum Value: | 97.00

Year: 2015




Source: 2020 Family Support Needs Assessment (FSNA) Report using data
provided by the U.S. Department of Housing and Urban Development,
National Air Toxics Assessment (NATA)

Relevance: Prenatal exposure to pollution has significant direct and indirect effects
on the risk of adverse birth outcomes, including increased probability of
being small for gestational age, preterm birth, and low birth weight.2°

Definition: Percent of census tracts within the county with low income and low
access to grocery stores

Minimum Value: | 0.00

Maximum Value: | 50.00

Year: 2015

Source: 2020 Family Support Needs Assessment (FSNA) Report using data
provided by the United States Department of Agriculture (USDA)

Relevance: Food insecurity during pregnancy has been linked to numerous adverse
health outcomes for mothers, including increased likelihood of obesity,
gestational diabetes, hypertension, and maternal depression.?!

Definition: Performance score based on access to public transit in 6 urban counties

(Delaware, Chester, Montgomery, Bucks, Philadelphia, and Allegheny)

Minimum Value:

2.40

Maximum Value: | 9.00

Year: 2016

Source: 2020 Family Support Needs Assessment (FSNA) Report using data
provided by the Center for Neighborhood Technology

Relevance: Access to transportation is an important factor in initiation and adequacy
of perinatal health care, both during and after pregnancy.?? Since
individuals who live in urban areas are more likely to depend on public
transportation as means of traveling, it is important to look at access to
public transit options within urban counties.

Definition: Residential segregation between Black and White residents (higher score
indicates greater segregation)

Minimum Value: | 34.00

Maximum Value: | 76.00

Year: 2014-2018

Source: 2020 Family Support Needs Assessment (FSNA) Report using data
provided by the U.S. Census Bureau, American Community Survey (ACS)
5-Year Estimate

Relevance: Residential segregation of Black and White residents is considered a

fundamental cause of racial health disparities in the United States, with
segregated neighborhoods being linked to increased violence, low
educational attainment, reduced employment opportunities, limited




access to quality health care, and overall restriction to upward mobility.?
Black and Hispanic women living in high-segregated Black communities
also have higher odds of experiencing severe maternal morbidity (SMM)
than their counterparts living in less segregated communities.?*

Definition: Number of stores (per 1,000 families) authorized to accept Supplemental
Nutrition Assistance Program (SNAP)

Minimum Value: | 2.65

Maximum Value: | 15.84

Year: 2012

Source: 2020 Family Support Needs Assessment (FSNA) Report using data
provided by the United States Department of Agriculture (USDA)

Relevance: Mothers with access to SNAP during pregnancy have fewer adverse birth
outcomes, such as babies born with low birth weight, and have a
decreased likelihood of experiencing depressive symptoms.?

Definition: Number of stores (per 1,000 families with children under age 6)

authorized to accept of Special Supplemental Nutrition Program for
Women, Infants, and Children (WIC)

Minimum Value: | 1.35

Maximum Value: | 47.62

Year: 2012

Source: 2020 Family Support Needs Assessment (FSNA) Report using data
provided by the United States Department of Agriculture (USDA)

Relevance: WIC participation is associated with an increase in birth weight and
length of gestation, as well as decrease in the probability of low birth
weight, prematurity, and Neonatal Intensive Care Unit (NICU)
admission.?®

Definition: Rate (per 100,000 residents) of federally qualified community health
centers (FQHCs) and related organizations

Minimum Value: | 0.00

Maximum Value: | 44.52

Year: 2018

Source: 2020 Family Support Needs Assessment (FSNA) Report using data
provided by the U.S. Department of Health and Human Services (HHS),
Health Resources and Services Administration (HRSA)

Relevance: Community health centers often deliver affordable, accessible, and high-

quality primary health care services to vulnerable groups.?’” Community-
based approaches like community health centers improve maternal




health outcomes and reduce racial inequities in maternal morbidity and
mortality by providing perinatal care to populations most at risk for poor
maternal health and birth outcomes, including people of color and those
with low income.?®

Definition: Rate (per 100) of females ages 19 to 54 without health insurance

Minimum Value: | 3.57

Maximum Value: | 13.59

Year: 2017-2021

Source: U.S. Census Bureau, American Community Survey (ACS) 5-Year Estimates

Relevance: In the United States, women who lack health insurance are three to four
times more likely to die from pregnancy-related complications than their
insured counterparts.?’

Definition: Rate (per 1,000 residents) of hospital beds

Minimum Value: | 0.00

Maximum Value: | 42.52

Year: 2016

Source: 2020 Family Support Needs Assessment (FSNA) Report using data
provided by the U.S. Department of Health and Human Services (HHS),
Health Resources and Services Administration (HRSA)

Relevance: The unequal distribution of hospitals is essential in the conversation
about childbirth and maternity care in the United States.3 Inadequate
access to care during childbirth can increase the risk mortality and
morbidity of both the mother and baby due to possible obstetric
complications that could have otherwise been prevented.3!

Definition: Any county without a hospital or birth center offering obstetric care and

without any obstetric providers (1 = Access to Maternity Care, 2 =
Moderate Access to Care, 3 = Maternity Care Desert)

Minimum Value: | 1.00

Maximum Value: | 3.00

Year: 2020

Source: March of Dimes, PeriStats using data provided by the U.S. Department of
Health and Human Services (HHS), Health Resources and Services
Administration (HRSA)

Relevance: Maternity care deserts are associated with low access to appropriate
preventive, prenatal, and postpartum care, which can lead to
inadequacies in care and an increased risk of maternal morbidity and
mortality.3?

Definition: Ratio of population to every one mental health provider

Minimum Value:

170.00




Maximum Value:

5870.00

Year:

2022

Source: County Health Rankings using data provided by the U.S. Centers for
Medicare and Medicaid Services, National Provider Identifier (NPI)

Relevance: Access to mental health services plays an essential role in perinatal
health during and after pregnancy. Pregnant women experiencing
depression or anxiety are more likely to have gestational hypertension
and hemorrhaging, preterm birth, low birth weight, and having babies
who are small for their gestational age. Untreated postpartum
depression is also associated with poor child developmental outcomes
and increased risk of suicide, a leading cause of maternal mortality in the
United States.33

Definition: Rate (per 10,000 births) of obstetricians, certified nurse midwives, or
certified midwives

Minimum Value: | 0.00

Maximum Value: | 994.80

Year: 2019

Source: March of Dimes, PeriStats using data provided by the U.S. Department of
Health and Human Services (HHS), Health Resources and Services
Administration (HRSA)

Relevance: Obstetric providers are not equally distributed across the United States,
with nearly 40% of all counties lacking a single obstetrician or certified
nurse midwife. Maternal care workforce shortages lead to barriers such
as longer distances and wait times for care, leading to increased out of
hospital births and preterm births.34

Definition: Ratio of population to every one primary care physician

Minimum Value: | 170.00

Maximum Value: | 6150.00

Year: 2020

Source: County Health Rankings using data provided by the American Medical
Association (AMA)

Relevance: An increase in the density of primary care physicians significantly

improves perinatal health in terms of fewer fetal deaths, increased birth
weight, and decreased maternal mortality.3> 36

Behavioral Health

Abuse Against Pregnant and Postpartum Women

Definition: Rate (per 100) of diagnosed abuse among Medicaid-enrolled pregnant
women or women who gave birth in the past 3 years

Minimum Value: | 0.00

Maximum Value: | 10.30




Year:

2016

Source: 2020 Family Support Needs Assessment (FSNA) Report using data
provided by Pennsylvania Department of Health (DOH), Bureau of Health
Statistics and Registries; and Pennsylvania Department of Human
Services (DHS), Office of Medical Assistance Programs (OMAP)

Relevance: Abuse during pregnancy can cause miscarriage and vaginal bleeding, as

Domestic Violence

well as preterm birth, low birth weight, and other injuries to the mother
and baby.?’

Definition:

Definition: Rate (per 100) of domestic violence-related deaths among females ages
15t0 50

Minimum Value: | 0.00

Maximum Value: | 1.50

Year: 2005-2019

Source: 2020 Family Support Needs Assessment (FSNA) Report using data
provided by the Pennsylvania Coalition Against Domestic Violence
(PCADV)

Relevance: Intimate partner violence (IPV) is significantly associated with many

Maternal Depression

adverse maternal and birth outcomes, including poor weight gain during
pregnancy, preterm delivery, and low birth weight among newborns.38 3°

Rate (per 100) of diagnosed depression among Medicaid-enrolled
women who were pregnant or gave birth in the past 3 years

Minimum Value:

3.03

Maximum Value: | 18.39

Year: 2016

Source: 2020 Family Support Needs Assessment (FSNA) Report using data
provided by Pennsylvania Department of Human Services Office of
Medical Assistance Programs, Medicaid Claims, Birth Certificate Records;
and Pennsylvania Department of Health, Bureau of Health Statistics and
Research

Relevance: Maternal depression has significant negative impacts on mothers’

Maternal Tobacco Use

psychological health, quality of life, and interactions with their infant,
partner, and relatives. The accumulation of these elements creates an
environment that is not conducive of optimal child development.*°

Definition: Rate (per 100) of births to mothers who used tobacco during pregnancy
Minimum Value: | 3.48

Maximum Value: | 37.50

Year: 2020

Source: KIDS COUNT Data Center Using data provided by the Pennsylvania

Department of Health (DOH), Division of Health Informatics




Relevance:

Poor Mental Healt

Smoking during pregnancy increases the likelihood of preterm labor,
ectopic pregnancy, vaginal bleeding, and problems related to the
placenta such as placental abruption and placenta previa. It can also
cause babies to be born prematurely, have birth defects like a cleft lip,
have low birth weight, or even die before birth from miscarriage or
stillbirth.4

‘

Poor Physical Health

Definition: Rate (per 100) of adults reporting 14 or more days of poor mental health
per month

Minimum Value: | 14.00

Maximum Value: | 18.00

Year: 2020

Source: County Health Ranking using data provided by the Behavioral Risk Factor
Surveillance System (BRFSS)

Relevance: Poor maternal mental health is a risk factor for preterm birth and low

birth weight in offspring.*?

Definition:

Postpartum High-Risk Opioid Use

Definition: Rate (per 100) of adults reporting 14 or more days of poor physical health
per month

Minimum Value: | 8.00

Maximum Value: | 12.00

Year: 2020

Source: County Health Ranking using data provided by the Behavioral Risk Factor
Surveillance System (BRFSS)

Relevance: Health behaviors such as appropriate nutrition, adequate physical

activity, vitamin intake, regular perinatal care, and health care utilization
are essential for healthy pregnancies. Poor physical health can otherwise
lead to a wide range of adverse effects on maternal and child health,
including preterm labor, obesity and overweight status of the mother,
low birth weight of the baby, preeclampsia, hypertension, miscarriage,
stillbirth, and emergency cesarean delivery.*?

Rate (per 100) of mothers receiving 2 or more opioid prescriptions
among Medicaid-enrolled mothers who delivered live births in the past 2

years
Minimum Value: | 2.50
Maximum Value: | 20.48
Year: 2017
Source: 2020 Family Support Needs Assessment (FSNA) Report using data

provided by Pennsylvania Department of Human Services Office of
Medical Assistance Programs, Medicaid Claims; and Pennsylvania
Department of Health, Bureau of Health Statistics and Research, Birth
Certificate Records




Relevance:

Definition:

Prescription opioids are commonly used prenatally for the management
of pain, despite being associated with poor fetal growth, preterm birth,
birth defects, and neonatal abstinence syndrome.**

Pregnancy and Postpartum Substance Use Disorder

Rate (per 100) of substance use disorder among Medicaid-enrolled
mothers who were pregnant or delivered live births in the past 3 years

Minimum Value:

241

Maximum Value: | 15.03

Year: 2016

Source: 2020 Family Support Needs Assessment (FSNA) Report using data
provided by Pennsylvania Department of Human Services Office of
Medical Assistance Programs, Medicaid Claims; and Pennsylvania
Department of Health, Bureau of Health Statistics and Research, Birth
Certificate Records

Relevance: Substance use during pregnancy has been linked to a wide range of

detrimental effects, including increased risks of miscarriage, stillbirth and
infant mortality, congenital anomalies, low birth weight, reduced
gestational age, preterm delivery, and small for gestational age. There is
also increased likelihood of long-term adverse fetal outcomes related to
cognitive, motor, language, and psychosocial development that can lead
to reduced attention and executive functioning skills, poor academic
achievement, and behavioral problems.*

Sexually Transmitted Infections

Definition: Rate (per 100) of newly diagnosed chlamydia cases
Minimum Value: | 0.83

Maximum Value: | 10.00

Year: 2020

Source:

County Health Rankings using data provided by the National Center for
HIV/AIDS, Viral Hepatitis, STD, and TB Prevention (NCHHSTP)

Relevance:

Chlamydia is the most common sexually-transmitted bacterium in the
United States and the majority of infected do not have symptoms.
Untreated chlamydial infection during pregnancy has been linked to
preterm labor, premature rupture of membranes, and low birth weight.
Newborns may also become infected during delivery as the baby passes
through the birth canal, which can result in eye and lung infection.*

Definition:

Percentage of mothers who initiated breastfeeding in the hospital after
giving birth

Minimum Value:

57.70

Maximum Value:

93.20




Year:

2016

Source:

2020 Family Support Needs Assessment (FSNA) Report using data
provided by Pennsylvania Department of Health (DOH), Bureau of Health
Statistics & Registries

Relevance:

Breastfeeding is associated with positive outcomes related to both
maternal and child health. Breast milk provides babies with nutrition that
supports ideal growth and development and lowers their risks of asthma,
type 1 diabetes, sudden infant death syndrome (SIDS), and other ilinesses
and diseases by sharing antibodies that help prosper strong immune
systems. Breastfeeding can also reduce mother’s risk of breast and
ovarian cancer, type 2 diabetes, and high blood pressure.*’

Definition:

Percentage of births delivered via c-section

Minimum Value:

21.90

Maximum Value:

36.50

Year:

2018-2021

Source:

March of Dimes, PeriStats using data provided by Centers for Disease
Control and Prevention, National Center for Health Statistics, Final
Natality Data

Relevance:

Cesarean delivery, also known as a c-section, is a surgical procedure in
which a baby is delivered through an incision in the mother’s abdomen
often because vaginal delivery would put the baby or mother at risk. C-
sections are associated with significantly higher risk of severe maternal
morbidity and mortality.*®

Definition:

Rate (per 100) of mothers receiving prenatal care in the 1st trimester

Minimum Value:

56.33

Maximum Value: | 86.84

Year: 2020

Source: KIDS COUNT Data Center using data provided by Pennsylvania
Department of Health (DOH), Division of Health Informatics

Relevance: Prenatal care is most effective when it starts early and continues
throughout the entire pregnancy and can help prevent and address
health problems in both mothers and babies.*

Definition: Rate (per 100) of women with births in the past 12 months ages 15 to 50

Minimum Value:

3.06

Maximum Value: | 11.21

Year: 2017-2021

Source: U.S. Census Bureau, American Community Survey (ACS) 5-Year Estimates
Relevance: High fertility poses health risks for children and their mothers, detracts

from human capital investment, slows economic growth, and exacerbates
environmental threats.>®




Definition:

Rate (per 100) of prenatal care beginning in the 5th month of pregnancy
or later or less than 50% of the appropriate number of visits for an
infant's gestational age

Minimum Value: | 8.40

Maximum Value: | 32.10

Year: 2018-2021

Source: March of Dimes, PeriStats using data provided by Centers for Disease
Control and Prevention, National Center for Health Statistics, Final
Natality Data

Relevance: Poor prenatal care utilization due to late onset of care, low frequency of
care visits, or combinations of the two significantly increases the risks of
maternal insufficient gestational weight gain, prenatal smoking,
premature ruptured membranes, precipitous labor, no breastfeeding,
postnatal underweight, and postpartum smoking.>!

Definition: Percentage of mothers not receiving prenatal care until the 3rd trimester
or at all

Minimum Value: | 3.40

Maximum Value: | 18.10

Year: 2018-2021

Source: March of Dimes, PeriStats using data provided by Centers for Disease
Control and Prevention, National Center for Health Statistics, Final
Natality Data

Relevance: Babies of mothers who do not get prenatal care are three times more
likely to have a low birth weight and five times more likely to die than
those born to mothers who do get care.>?

Definition: Percentage of births weighing less than 2,500 grams

Minimum Value: | 3.57

Maximum Value: | 11.09

Year: 2020

Source: KIDS COUNT Data Center using data provided by Pennsylvania
Department of Health (DOH), Division of Health Informatics

Relevance: Low birth weight (LBW) often results from preterm birth, intrauterine
growth restriction, or a combination of the two. LBW not only reflects the
malnutrition and poor health status of the mother, but also predicts
future information about the survival, development, and long-term
health of the baby.>3

Definition: Rate (per 100) of births with principal payment source of Medicaid

Minimum Value:

3.50

Maximum Value:

57.09




Year:

2020

Source:

KIDS COUNT Data Center using data provided by Pennsylvania
Department of Health (DOH), Division of Health Informatics

Relevance:

Compared to women with private insurance, those on Medicaid have
been shown to be a high-risk group for adverse birth outcomes due to
increased likelihood of smoking, illicit drug use, and late enrollment into
prenatal care.”*

Definition:

Rate (per 100) of twins, triplets, and higher order births

Minimum Value:

1.99

Maximum Value:

4.01

Year:

2018-2021

Source:

March of Dimes, PeriStats using data provided by Centers for Disease
Control and Prevention, National Center for Health Statistics, Final
Natality Data

Relevance:

Being pregnant with twins, triplets, and other multiples increases the risk
of complications that can negatively impact mothers and their babies.
Mothers of multiples are more likely to experience preterm labor,
anemia, gestational diabetes, hypertension, preeclampsia, miscarriage or
stillbirth, postpartum depression, and postpartum hemorrhage. Babies
also have a higher chance of birth defects, growth problems, low birth
weight, and neonatal death.>®

Definition:

Rate (per 1,000) of births of babies experiencing withdrawal from certain
drugs exposed in the womb

Minimum Value: | 3.20

Maximum Value: | 76.00

Year: 2016-2017

Source: 2020 Family Support Needs Assessment (FSNA) Report using data
provided by the Pennsylvania Health Care Cost Containment Council
(PHCA4)

Relevance: There have been substantial increases in national rates of maternal
opioid disorder (OUD) as well as neonatal abstinence syndrome (NAS), a
postnatal withdrawal syndrome commonly attributed to prenatal opioid
exposure. Opioid use during pregnancy is associated with numerous
adverse outcomes for both mothers and infants, including maternal
mortality, longer and more complicated hospital stays after delivery, and
long-term developmental delays.>®

Definition: Percentage of live births admitted to the neonatal intensive care unit
(NICU)

Minimum Value: | 3.53

Maximum Value: | 20.69




Year:

2016

Source: 2020 Family Support Needs Assessment (FSNA) Report using data
provided by Pennsylvania Department of Health (DOH), Bureau of Health
Statistics & Registries, Birth Records

Relevance: Babies are admitted to NICUs to receive additional specialized medical
care due to factors such as preterm birth, birth defects, breathing and
feeding problems, infections, or other medical conditions.>” Major
maternal risk factors for NICU admission include advanced age, twin
pregnancy, low gestational age, preeclampsia, and peripartum
infection.>®

Definition: Rate (per 100) of live births born before 37 weeks of pregnancy

Minimum Value: | 3.95

Maximum Value: | 12.68

Year: 2020

Source: KIDS COUNT Data Center using data provided by Pennsylvania
Department of Health (DOH), Division of Health Informatics

Relevance: Preterm delivery is among the most common adverse birth outcomes
caused by maternal risk factors. Not only is preterm birth indicative of
poor maternal health, but it is significantly associated with maternal
morbidity and mortality.>®

Definition: Ratio of Black mothers receiving prenatal care in the 1st trimester to that
of White mothers

Minimum Value: | 0.53

Maximum Value: | 1.14

Year: 2020

Source: KIDS COUNT Data Center using data provided by Pennsylvania
Department of Health (DOH), Division of Health Informatics

Relevance: Seeking early prenatal care is associated with better health outcomes for
women and infants, however, notable disparities in prenatal care access
persist among U.S. women, particularly among younger, less educated,
geographically isolated, and racial/ethnic-minority maternal
populations.®®

Definition: Ratio of low birth weight in births born to Black mothers to that in births
born to White mothers

Minimum Value: |0

Maximum Value: | 5.87

Year: 2020

Source: KIDS COUNT Data Center using data provided by Pennsylvania

Department of Health (DOH), Division of Health Informatics




Relevance: Non-Hispanic (NH) Black mothers are nearly twice as likely as NH White
mothers to give birth to a low birth weight baby. This disparity is largely
caused by social determinants of health (the justice system, physical and
social environment, income and wealth, housing, transportation, and
education) that exist within a health care system reinforced by
institutional racism.%!

Definition: Ratio of Medicaid births born to Black mothers to that of Medicaid births
born to White mothers

Minimum Value: | 1.43

Maximum Value: | 5.27

Year: 2020

Source: KIDS COUNT Data Center using data provided by Pennsylvania
Department of Health (DOH), Division of Health Informatics

Relevance: Women of color are disproportionately enrolled in Medicaid during the
perinatal period, with the majority being uninsured before pregnancy
and again by six months postpartum. Biases embedded in algorithms,
clinicians’ screening tools, and underrepresentation of minorities in the
provider workforce demonstrate that structural racism is embedded in
every aspect of the United States health care system, leading to many
maternal health disparities including mortality.®?

Definition: Ratio of preterm births born to Black mothers to that born to White
mothers

Minimum Value: | 0.00

Maximum Value: | 5.00

Year: 2020

Source: KIDS COUNT Data Center using data provided by Pennsylvania
Department of Health (DOH), Division of Health Informatics

Relevance: Persistent Black-White disparity in the prevalence of preterm birth is a
complex issue with many different components. While genetic factors
combined with maternal stress are thought to play a small role, racism is
the only factor that directly and indirectly explains such disparities in
preterm birth outcomes. Historical and contemporary systemic racism
leads to unequitable socioeconomic opportunities that differentially
expose African Americans to lifelong financial stress and associated
health-harming conditions.®3

Definition: Rate (per 100) of births to female population ages 15 to 19

Minimum Value: | 0.30

Maximum Value: | 3.00

Year: 2017-2021

Source: U.S. Census Bureau, American Community Survey (ACS) 5-Year Estimates




Relevance: Teenage pregnancy is associated with a higher risk of socioeconomic
disadvantage, mental health problems, and substance use during
pregnancy, which can indirectly lead to adverse birth outcomes.%

1 Luo, Z. C., Wilkins, R., & Kramer, M. S. (2006). Effect of Neighborhood Income and Maternal Education on Birth
Outcomes: A Population-Based Study. Canadian Medical Association Journal (CMAJ), 174(10), 1415-1420.
https://doi.org/10.1503/cmaj.051096

2 Bagade, T., Chojenta, C., Harris, M., Oldmeadow, C., & Loxton, D. (2022). The Human Right to Safely Give Birth:
Data from 193 Countries Show that Gender Equality Does Affect Maternal Mortality. BMC Pregnancy and
Childbirth, 22(1), 1-12. https://doi.org/10.1186/s12884-022-05225-6

3 Rousou, E., Kouta, C., Middleton, N., & Karanikola, M. (2013). Single Mothers’ Self-Assessment of Health: A
Systematic Exploration of the Literature. International Nursing Review, 60(4), 425-434.
https://doi.org/10.1111/inr.12044

4 Muchomba, F. M., Teitler, J., & Reichman, N. E. (2022). Association Between Housing Affordability and Severe
Maternal Morbidity. JAMA Network Open, 5(11), e2243225-e2243225.
https://doi.org/10.1001/jamanetworkopen.2022.43225

5 Thomson, K., Moffat, M., Arisa, O., Jesurasa, A., Richmond, C., Odeniyi, A,, ... & Heslehurst, N. (2021).
Socioeconomic Inequalities and Adverse Pregnancy Outcomes in the UK and Republic of Ireland: A Systematic
Review and Meta-Analysis. BMJ Open, 11(3), E042753. https://doi.org/10.1136/bmjopen-2020-042753

6 Kim, M. K., Lee, S. M., Bae, S. H., Kim, H. J,, Lim, N. G., Yoon, S. J., ... & Jo, M. W. (2018). Socioeconomic Status Can
Affect Pregnancy Outcomes and Complications, Even with a Universal Healthcare System. International Journal for
Equity in Health, 17(1), 1-8. https://doi.org/10.1186/s12939-017-0715-7

7 Barr, J. J., & Marugg, L. (2019). Impact of Marriage on Birth Outcomes: Pregnancy Risk Assessment Monitoring
System, 2012-2014. The Linacre Quarterly, 86(2-3), 225-230. https://doi.org/10.1177/0024363919843019

8 Khanlou, N., Haque, N., Skinner, A., Mantini, A., & Kurtz Landy, C. (2017). Scoping Review on Maternal Health
Among Immigrant and Refugee Women in Canada: Prenatal, Intrapartum, and Postnatal Care. Journal of
Pregnancy, 2017. https://doi.org/10.1155/2017/8783294

% Weitzman, A. (2017). The Effects of Women's Education on Maternal Health: Evidence from Peru. Social Science &
Medicine, 180, 1-9. https://doi.org/10.1016%2Fj.socscimed.2017.03.004

0 Karlsen, S., Say, L., Souza, J. P,, Hogue, C. J., Calles, D. L., Giilmezoglu, A. M., & Raine, R. (2011). The Relationship
Between Maternal Education and Mortality Among Women Giving Birth in Health Care Institutions: Analysis of The
Cross Sectional WHO Global Survey on Maternal And Perinatal Health. BMC Public Health, 11, 1-10.
https://doi.org/10.1186/1471-2458-11-606

11 Nagahawatte, N. T., & Goldenberg, R. L. (2008). Poverty, Maternal Health, and Adverse Pregnancy Outcomes.
Annals of the New York Academy of Sciences, 1136(1), 80-85. https://doi.org/10.1196/annals.1425.016

12 Waxman, S., Sherman, A., & Cox, K. (2021). Income Support Associated With Improved Health Outcomes for
Children, Many Studies Show. Center on Budget and Policy Priorities (CBPP).
https://www.cbpp.org/research/federal-tax/income-support-associated-with-improved-health-outcomes-for-
children-
many#:~:text=More%20generous%20income%20assistance%20is,higher%20rates%200f%20college%20entry.

13 Bryant, A. S., Worjoloh, A., Caughey, A. B., & Washington, A. E. (2010). Racial/Ethnic Disparities In Obstetric
Outcomes And Care: Prevalence And Determinants. American Journal Of Obstetrics And Gynecology, 202(4), 335-
343. https://doi.org/10.1016/j.ajog.2009.10.864

14 Crear-Perry, J., Correa-de-Araujo, R., Lewis Johnson, T., McLemore, M. R., Neilson, E., & Wallace, M. (2021). Social
and Structural Determinants of Health Inequities in Maternal Health. Journal Of Women's Health, 30(2), 230-235.
https://doi.org/10.1089/jwh.2020.8882



https://doi.org/10.1503/cmaj.051096
https://doi.org/10.1186/s12884-022-05225-6
https://doi.org/10.1111/inr.12044
https://doi.org/10.1001/jamanetworkopen.2022.43225
https://doi.org/10.1136/bmjopen-2020-042753
https://doi.org/10.1186/s12939-017-0715-7
https://doi.org/10.1177/0024363919843019
https://doi.org/10.1155/2017/8783294
https://doi.org/10.1016%2Fj.socscimed.2017.03.004
https://doi.org/10.1186/1471-2458-11-606
https://doi.org/10.1196/annals.1425.016
https://www.cbpp.org/research/federal-tax/income-support-associated-with-improved-health-outcomes-for-children-many#:~:text=More%20generous%20income%20assistance%20is,higher%20rates%20of%20college%20entry
https://www.cbpp.org/research/federal-tax/income-support-associated-with-improved-health-outcomes-for-children-many#:~:text=More%20generous%20income%20assistance%20is,higher%20rates%20of%20college%20entry
https://www.cbpp.org/research/federal-tax/income-support-associated-with-improved-health-outcomes-for-children-many#:~:text=More%20generous%20income%20assistance%20is,higher%20rates%20of%20college%20entry
https://doi.org/10.1016/j.ajog.2009.10.864
https://doi.org/10.1089/jwh.2020.8882

15 Harkness, S., Gregg, P., & Ferndndez-Salgado, M. (2020). The Rise in Single-Mother Families And Children’s
Cognitive Development: Evidence from Three British Birth Cohorts. Child Development, 91(5), 1762-1785.
https://doi.org/10.1111/cdev.13342

16 Hogberg, B., Baranowska-Rataj, A., & VoRemer, J. (2021). Intergenerational Effects of Parental Unemployment on
Infant Health: Evidence from Swedish Register Data. European Sociological Review.
https://doi.org/10.1093/esr/jcad005

7Yy, J., & Meng, S. (2022). Impacts Of The Internet On Health Inequality And Healthcare Access: A Cross-Country
Study. Frontiers in Public Health, 10, 935608. https://doi.org/10.3389/fpubh.2022.935608

18 Green T. L. (2018). Unpacking Racial/Ethnic Disparities in Prenatal Care Use: The Role of Individual-, Household-,
and Area-Level Characteristics. Journal of Women's Health, 27(9), 1124-1134.
https://doi.org/10.1089/jwh.2017.6807

¥ Shannon, M. M., Clougherty, J. E., McCarthy, C., Elovitz, M. A., Nguemeni Tiako, M. J., Melly, S. J., & Burris, H. H.
(2020). Neighborhood Violent Crime and Perceived Stress in Pregnancy. International Journal of Environmental
Research and Public Health, 17(15), 5585. https://doi.org/10.3390/ijerph17155585

20 Mitku, A. A., Zewotir, T., North, D., Jeena, P., Asharam, K., Muttoo, S., ... & Naidoo, R. N. (2023). Impact of
Ambient Air Pollution Exposure During Pregnancy on Adverse Birth Outcomes: Generalized Structural Equation
Modeling Approach. BMC Public Health, 23(1), 1-12. https://doi.org/10.1186/s12889-022-14971-3

21 Dolin, C. D., Compher, C. C., Oh, J. K., & Durnwald, C. P. (2021). Pregnant and Hungry: Addressing Food Insecurity
in Pregnant Women During the COVID-19 Pandemic in the United States. American Journal of Obstetrics &
Gynecology MFM, 3(4), 100378. https://doi.org/10.1016/j.ajogmf.2021.100378

22 Green T. L. (2018). Unpacking Racial/Ethnic Disparities in Prenatal Care Use: The Role of Individual-, Household-,
and Area-Level Characteristics. Journal of Women's Health, 27(9), 1124-1134.
https://doi.org/10.1089/jwh.2017.6807

23 pennsylvania Department of Human Services & Children’s Hospital of Philadelphia. (2020). Pennsylvania Family
Support Programs: Needs Assessment Report. https://www.dhs.pa.gov/docs/Publications/Documents/2020%20-
%20PA%20-%20FSNA%20-%20Full%20Report%20with%20Appendices.pdf

24 Hung, P, Liu, J., Norregaard, C., Shih, Y., Liang, C., Zhang, J., Olatosi, B., Campbell, B. A., & Li, X. (2022). Analysis of
Residential Segregation and Racial and Ethnic Disparities in Severe Maternal Morbidity Before and During the
COVID-19 Pandemic. JAMA Network Open, 5(10), e2237711.
https://doi.org/10.1001/jamanetworkopen.2022.37711

25 Carlson, S. & Keith-Jennings, B. (2018). SNAP is Linked with Improved Nutritional Outcomes and Lower Health
Care Costs. Center on Budget and Policy Priorities (CBPP). https://www.cbpp.org/research/food-assistance/snap-is-
linked-with-improved-nutritional-outcomes-and-lower-health-care

26 Sonchak, L. (2016). The Impact of WIC on Birth Outcomes: New Evidence from South Carolina. Maternal and
Child Health Journal, 20, 1518-1525. https://doi.org/10.1007/s10995-016-1951-y

27 Health Resources & Services Administration (HRSA). (2023). What is a Health Center? U.S. Department of Health
and Human Services (HHS). https://bphc.hrsa.gov/about-health-centers/what-health-
center#:~:text=Health%20centers%20are%20community%2Dbased,0f%20public%20housing%2C%20and%20vetera

ns.

28 7ephyrin, L.C., Seervai, S., Lewis, C., & Katon, J.G. (2021). Community Based Models to Improve Maternal Health
Outcomes and Promote Health Equity. The Commonwealth Fund.
https://www.commonwealthfund.org/publications/issue-briefs/2021/mar/community-models-improve-maternal-
outcomes-equity

2% Agrawal, P. (2015). Maternal Mortality and Morbidity in the United States of America. Bulletin of the World
Health Organization, 93(3), 135. https://doi.org/10.2471/BLT.14.148627

30 Brigance, C., Lucas R., Jones, E., Davis, A., Oinuma, M., Mishkin, K. and Henderson, Z. (2022). Nowhere to Go:
Maternity Care Deserts Across the U.S. March of Dimes, Report No. 3.
https://www.marchofdimes.org/research/maternity-care-deserts-report.aspx



https://doi.org/10.1111/cdev.13342
https://doi.org/10.1093/esr/jcad005
https://doi.org/10.3389/fpubh.2022.935608
https://doi.org/10.1089/jwh.2017.6807
https://doi.org/10.3390/ijerph17155585
https://doi.org/10.1186/s12889-022-14971-3
https://doi.org/10.1016/j.ajogmf.2021.100378
https://doi.org/10.1089/jwh.2017.6807
https://www.dhs.pa.gov/docs/Publications/Documents/2020%20-%20PA%20-%20FSNA%20-%20Full%20Report%20with%20Appendices.pdf
https://www.dhs.pa.gov/docs/Publications/Documents/2020%20-%20PA%20-%20FSNA%20-%20Full%20Report%20with%20Appendices.pdf
https://doi.org/10.1001/jamanetworkopen.2022.37711
https://www.cbpp.org/research/food-assistance/snap-is-linked-with-improved-nutritional-outcomes-and-lower-health-care
https://www.cbpp.org/research/food-assistance/snap-is-linked-with-improved-nutritional-outcomes-and-lower-health-care
https://doi.org/10.1007/s10995-016-1951-y
https://bphc.hrsa.gov/about-health-centers/what-health-center#:~:text=Health%20centers%20are%20community%2Dbased,of%20public%20housing%2C%20and%20veterans
https://bphc.hrsa.gov/about-health-centers/what-health-center#:~:text=Health%20centers%20are%20community%2Dbased,of%20public%20housing%2C%20and%20veterans
https://bphc.hrsa.gov/about-health-centers/what-health-center#:~:text=Health%20centers%20are%20community%2Dbased,of%20public%20housing%2C%20and%20veterans
https://www.commonwealthfund.org/publications/issue-briefs/2021/mar/community-models-improve-maternal-outcomes-equity
https://www.commonwealthfund.org/publications/issue-briefs/2021/mar/community-models-improve-maternal-outcomes-equity
https://doi.org/10.2471/BLT.14.148627
https://www.marchofdimes.org/research/maternity-care-deserts-report.aspx

31 Franchi, J. V. D. 0., Pelloso, S. M., Ferrari, R. A. P., & Cardelli, A. A. M. (2020). Access to Care During Labor and
Delivery and Safety to Maternal Health. Revista Latino-Americana de Enfermagem, 28, e3292.
https://doi.org/10.1590%2F1518-8345.3470.3292

32 Brigance, C., Lucas R., Jones, E., Davis, A., Oinuma, M., Mishkin, K. and Henderson, Z. (2022). Nowhere to Go:
Maternity Care Deserts Across the U.S. March of Dimes, Report No. 3.
https://www.marchofdimes.org/research/maternity-care-deserts-report.aspx

33 Green, S. (2021). Mom'’s & Babies Series: The Maternal Mental Health Crisis Undermines Moms’ and Babies’
Health. National Partnership for Women & Families. https://nationalpartnership.org/wp-
content/uploads/2023/02/maternal-mental-health-crisis.pdf

34 Kozhimannil, K. B., Hung, P., Henning-Smith, C., Casey, M. M., & Prasad, S. (2018). Association Between Loss of
Hospital-Based Obstetric Services and Birth Outcomes in Rural Counties in the United States. JAMA, 319(12), 1239—-
1247. https://doi.org/10.1001/jama.2018.1830

35 Kinge, J. M., & Grytten, J. (2021). The Impact of Primary Care Physician Density on Perinatal Health: Evidence
From a Natural Experiment. Health Economics, 30(12), 2974-2994. https://doi.org/10.1002/hec.4426

36 Zhou, M., Zhang, L., Hu, N., & Kuang, L. (2020). Association of Primary Care Physician Supply with Maternal and
Child Health in China: A National Panel Dataset, 2012-2017. BMC Public Health, 20(1), 1093.
Https://Doi.Org/10.1186/512889-020-09220-4

37 March of Dimes. (2023). Abuse During Pregnancy. https://www.marchofdimes.org/find-
support/topics/pregnancy/abuse-during-
pregnancy#:~:text=During%20pregnancy%2C%20physical%20abuse%20can,of%20stress%2C%20which%20is%20no
rmal.

38 Garg, S., Rustagi, R., Singh, M. M., & Engtipi, K. (2020). Effect of Intimate Partner Violence on Maternal and Birth
Outcomes of Pregnancy among Antenatal Clinic Attendees in Delhi: A Prospective Observational Study. /ndian
Journal of Community Medicine: Official Publication Of Indian Association of Preventive & Social Medicine, 45(4),
501-505. https://doi.org/10.4103/ijcm.lJCM 538 19

39 Goodman, S. (2021). Mom & Babies Series: Intimate Partner Violence Endangers Pregnant People and their
Infants. National Partnership for Women & Families. https://nationalpartnership.org/wp-
content/uploads/2023/02/intimate-partner-violence-endangers-pregnant-people-and-their-infants.pdf

40 Slomian, J., Honvo, G., Emonts, P., Reginster, J. Y., & Bruyére, O. (2019). Consequences of Maternal Postpartum
Depression: A Systematic Review of Maternal and Infant Outcomes. Women's Health, 15.
https://doi.org/10.1177/1745506519844044

41 March of Dimes. (2019). Smoking During Pregnancy. https://www.marchofdimes.org/find-
support/topics/pregnancy/smoking-during-pregnancy

42 \oit, F. A., Kajantie, E., Lemola, S., Rdikkénen, K., Wolke, D., & Schnitzlein, D. D. (2022). Maternal Mental Health
and Adverse Birth Outcomes. Plos One, 17(8), e0272210. https://doi.org/10.1371/journal.pone.0272210

43 Rezaee, R., Ravangard, R., Amani, F., Dehghani Tafti, A., Shokrpour, N., & Bahrami, M. A. (2022). Healthy Lifestyle
During Pregnancy: Uncovering The Role of Online Health Information Seeking Experience. Plos One, 17(8),
e€0271989. https://doi.org/10.1371/journal.pone.0271989

44 Yazdy, M. M., Desai, R. J., & Brogly, S. B. (2015). Prescription Opioids in Pregnancy and Birth Outcomes: A Review
of the Literature. Journal of Pediatric Genetics, 4(02), 056-070. https://doi.org/10.1055/s-0035-1556740

45 Forray A. (2016). Substance Use During Pregnancy. F1000Research, 5, F1000 Faculty Rev-887.
https://doi.org/10.12688/f1000research.7645.1

46 Centers for Disease Control and Prevention (CDC). (2023). Sexually Transmitted Diseases (STDs) Detailed Fact
Sheet. U.S. Department of Health & Human Services (HHS). https://www.cdc.gov/std/pregnancy/stdfact-pregnancy-
detailed.htm#:~:text=Untreated%20chlamydial%20infection%20has%20been,membranes%2C%20and%20low%20b
irth%20weight.&text=The%20newborn%20may%20also%20become,develop%20eye%20and%20lung%20infections
47 Centers for Disease Control and Prevention (CDC). (2023). Breastfeeding Benefits Both Baby and Mom. U.S.
Department of Health & Human Services (HHS). https://www.cdc.gov/nccdphp/dnpao/features/breastfeeding-
benefits/index.html



https://doi.org/10.1590%2F1518-8345.3470.3292
https://www.marchofdimes.org/research/maternity-care-deserts-report.aspx
https://nationalpartnership.org/wp-content/uploads/2023/02/maternal-mental-health-crisis.pdf
https://nationalpartnership.org/wp-content/uploads/2023/02/maternal-mental-health-crisis.pdf
https://doi.org/10.1001/jama.2018.1830
https://doi.org/10.1002/hec.4426
https://doi.org/10.1186/S12889-020-09220-4
https://www.marchofdimes.org/find-support/topics/pregnancy/abuse-during-pregnancy#:~:text=During%20pregnancy%2C%20physical%20abuse%20can,of%20stress%2C%20which%20is%20normal
https://www.marchofdimes.org/find-support/topics/pregnancy/abuse-during-pregnancy#:~:text=During%20pregnancy%2C%20physical%20abuse%20can,of%20stress%2C%20which%20is%20normal
https://www.marchofdimes.org/find-support/topics/pregnancy/abuse-during-pregnancy#:~:text=During%20pregnancy%2C%20physical%20abuse%20can,of%20stress%2C%20which%20is%20normal
https://www.marchofdimes.org/find-support/topics/pregnancy/abuse-during-pregnancy#:~:text=During%20pregnancy%2C%20physical%20abuse%20can,of%20stress%2C%20which%20is%20normal
https://doi.org/10.4103/ijcm.IJCM_538_19
https://nationalpartnership.org/wp-content/uploads/2023/02/intimate-partner-violence-endangers-pregnant-people-and-their-infants.pdf
https://nationalpartnership.org/wp-content/uploads/2023/02/intimate-partner-violence-endangers-pregnant-people-and-their-infants.pdf
https://doi.org/10.1177/1745506519844044
https://www.marchofdimes.org/find-support/topics/pregnancy/smoking-during-pregnancy
https://www.marchofdimes.org/find-support/topics/pregnancy/smoking-during-pregnancy
https://doi.org/10.1371/journal.pone.0272210
https://doi.org/10.1371/journal.pone.0271989
https://doi.org/10.1055/s-0035-1556740
https://doi.org/10.12688/f1000research.7645.1
https://www.cdc.gov/std/pregnancy/stdfact-pregnancy-detailed.htm#:~:text=Untreated%20chlamydial%20infection%20has%20been,membranes%2C%20and%20low%20birth%20weight.&text=The%20newborn%20may%20also%20become,develop%20eye%20and%20lung%20infections
https://www.cdc.gov/std/pregnancy/stdfact-pregnancy-detailed.htm#:~:text=Untreated%20chlamydial%20infection%20has%20been,membranes%2C%20and%20low%20birth%20weight.&text=The%20newborn%20may%20also%20become,develop%20eye%20and%20lung%20infections
https://www.cdc.gov/std/pregnancy/stdfact-pregnancy-detailed.htm#:~:text=Untreated%20chlamydial%20infection%20has%20been,membranes%2C%20and%20low%20birth%20weight.&text=The%20newborn%20may%20also%20become,develop%20eye%20and%20lung%20infections
https://www.cdc.gov/nccdphp/dnpao/features/breastfeeding-benefits/index.html
https://www.cdc.gov/nccdphp/dnpao/features/breastfeeding-benefits/index.html

48 Leonard, S.A., Main, E.K. & Carmichael, S.L. The Contribution of Maternal Characteristics and Cesarean Delivery
to an Increasing Trend of Severe Maternal Morbidity. BMC Pregnancy Childbirth 19, 16 (2019).
https://doi.org/10.1186/s12884-018-2169-3

49 Office of Disease Prevention and Health Promotion. (2021). Increase The Proportion Of Pregnant Women Who
Receive Early And Adequate Prenatal Care. U.S. Department of Health and Human Services.
https://health.gov/healthypeople/objectives-and-data/browse-objectives/pregnancy-and-childbirth/increase-
proportion-pregnant-women-who-receive-early-and-adequate-prenatal-care-mich-08

50 World Bank. (2010). Determinants and Consequences of High Fertility: A Synopsis of the Evidence. World Bank.
https://doi.org/10.1596/27497

51Yan J. (2017). The Effects of Prenatal Care Utilization on Maternal Health and Health Behaviors. Health
Economics, 26(8), 1001-1018. https://doi.org/10.1002/hec.3380

52 Office on Women'’s Health. (2021). Prenatal Care. U.S. Department of Health & Human Services.
https://www.womenshealth.gov/a-z-topics/prenatal-
care#:~:text=Babies%200f%20mothers%20who%20do,doctors%20to%20treat%20them%20early.

53 Jamshed, S., Khan, F., Begum, A., Barkat Ali, B., Akram, Z., & Ariff, M. (2020). Frequency of Low Birth Weight and
its Relationship With Maternal Nutritional and Dietary Factors: A Cross-Sectional Study. Cureus, 12(6), e8731.
https://doi.org/10.7759/cureus.8731

54 Anum, E. A., Retchin, S. M., & Strauss, J. F., 3rd (2010). Medicaid And Preterm Birth And Low Birth Weight: The
Last Two Decades. Journal Of Women's Health, 19(3), 443—451. https://doi.org/10.1089/jwh.2009.1602

55 March of Dimes. (2021). Being Pregnant with Twins, Triplets, and Other Multiples.
https://www.marchofdimes.org/find-support/topics/pregnancy/being-pregnant-twins-triplets-and-other-multiples
56 Hirai, A. H., Ko, J. Y., Owens, P. L., Stocks, C., & Patrick, S. W. (2021). Neonatal Abstinence Syndrome and Maternal
Opioid-Related Diagnoses in the US, 2010-2017. Jama, 325(2), 146-155. https://doi.org/10.1001/jama.2020.24991
57 March of Dimes. (2021). NICU (PRAMS). https://www.marchofdimes.org/peristats/data?top=18

%8 llyes, S. G., Chiriac, V. D., Gluhovschi, A., Mihaela, V., Dahma, G., Mocanu, A. G., Neamtu, R., Silaghi, C., Radu, D.,
Bernad, E., & Craina, M. (2022). The Influence of Maternal Factors on Neonatal Intensive Care Unit Admission and
In-Hospital Mortality in Premature Newborns from Western Romania: A Population-Based Study. Medicina, 58(6),
709. https://doi.org/10.3390/medicina58060709

59 Crump, C., Sundquist, J., & Sundquist, K. (2020). Preterm Delivery and Long Term Mortality in Women: National
Cohort and Co-Sibling Study. BMJ, 370. https://doi.org/10.1136/bmj.m2533

80 Krukowski, R. A., Jacobson, L. T., John, J., Kinser, P., Campbell, K., Ledoux, T., Gavin, K. L., Chiu, C. Y., Wang, J., &
Kruper, A. (2022). Correlates of Early Prenatal Care Access Among U.S. Women: Data from the Pregnancy Risk
Assessment Monitoring System (PRAMS). Maternal and Child Health Journal, 26(2), 328-341.
https://doi.org/10.1007/s10995-021-03232-1

61 Clay, S. L. (2023). Black/White Disparities in Low Birth Weight Pregnancy Outcomes: An Exploration of Differences
in Health Factors within a Vulnerable Population. International Journal of Health Promotion and Education, 61(3),
115-126. https://doi.org/10.1080/14635240.2021.1931934

62 Kumar, N. R., Borders, A., & Simon, M. A. (2021). Postpartum Medicaid Extension to Address Racial Inequity in
Maternal Mortality. American Journal of Public Health, 111(2), 202—-204.
https://doi.org/10.2105/AJPH.2020.306060

53 Braveman, P., Dominguez, T. P., Burke, W., Dolan, S. M., Stevenson, D. K., Jackson, F. M., ... & Waddell, L. (2021).
Explaining the Black-White Disparity in Preterm Birth: A Consensus Statement from a Multi-Disciplinary Scientific
Work Group Convened by the March of Dimes. Frontiers in Reproductive Health, 49.
https://doi.org/10.3389/frph.2021.684207

54 Wong, S. P., Twynstra, J., Gilliland, J. A., Cook, J. L., & Seabrook, J. A. (2020). Risk Factors and Birth Outcomes
Associated with Teenage Pregnancy: A Canadian Sample. Journal of Pediatric and Adolescent Gynecology, 33(2),
153-159. https://doi.org/10.1016/].jpag.2019.10.006



https://doi.org/10.1186/s12884-018-2169-3
https://health.gov/healthypeople/objectives-and-data/browse-objectives/pregnancy-and-childbirth/increase-proportion-pregnant-women-who-receive-early-and-adequate-prenatal-care-mich-08
https://health.gov/healthypeople/objectives-and-data/browse-objectives/pregnancy-and-childbirth/increase-proportion-pregnant-women-who-receive-early-and-adequate-prenatal-care-mich-08
https://doi.org/10.1596/27497
https://doi.org/10.1002/hec.3380
https://www.womenshealth.gov/a-z-topics/prenatal-care#:~:text=Babies%20of%20mothers%20who%20do,doctors%20to%20treat%20them%20early
https://www.womenshealth.gov/a-z-topics/prenatal-care#:~:text=Babies%20of%20mothers%20who%20do,doctors%20to%20treat%20them%20early
https://doi.org/10.7759/cureus.8731
https://doi.org/10.1089/jwh.2009.1602
https://www.marchofdimes.org/find-support/topics/pregnancy/being-pregnant-twins-triplets-and-other-multiples
https://doi.org/10.1001/jama.2020.24991
https://www.marchofdimes.org/peristats/data?top=18
https://doi.org/10.3390/medicina58060709
https://doi.org/10.1136/bmj.m2533
https://doi.org/10.1007/s10995-021-03232-1
https://doi.org/10.1080/14635240.2021.1931934
https://doi.org/10.2105/AJPH.2020.306060
https://doi.org/10.3389/frph.2021.684207
https://doi.org/10.1016/j.jpag.2019.10.006

