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ABSTRACT 

 
Approximately 700 women die in the United States each year due to complications with a 

pregnancy. In the United States, pregnancy-related care and childbirth can be provided to 

individuals who have either private insurance, public insurance (Medicaid), or no insurance. 

Medicaid covers about 40% of births per year; however, states choose the maximum income for 

which an individual is eligible to receive pregnancy-related healthcare services under Medicaid. 

This maximum value is called the income eligibility limit. Some states restrict coverage to low-

income individuals with incomes just above the federal poverty line, while other states are more 

expansive, offering coverage to individuals who have low incomes further above the federal 

poverty line. In this thesis, I examine how a state’s upper income eligibility limit for pregnant 

women is associated with maternal mortality. Using annual state-level data from the Centers for 

Disease Control and Prevention (CDC) and the Kaiser Family Foundation (KFF), I find that 

there is a strong, negative raw correlation between where a state establishes their Medicaid 

income eligibility limit for pregnant women and their maternal mortality rate; however, this 

relationship is moderated when controls for state characteristics are introduced. 
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INTRODUCTION 

Maternal mortality is a growing concern in the United States. Approximately 700 women 

die in the United States each year due to complications from a pregnancy, either during 

pregnancy, birth, or up to 42 days thereafter, and the Centers for Disease Control and Prevention 

(CDC) estimate that approximately 60% are preventable (CDC, 2019). Since the 1990s, the 

United States has seen an increasing maternal mortality rate (Creanga et al., 2017). Additionally, 

a woman in the United States is about three times more likely to die in childbirth than a woman 

in countries like Canada and Britain (Montagne, 2018). The focus in the existing literature is 

primarily on infant mortality, with not much attention paid to maternal mortality, even though 

from 2011 to 2015, there were about 17 pregnancy-related deaths for 100,000 live births 

(Petersen, 2019). In reviews of the causes of maternal mortality, researchers have found that the 

mortality rate varies significantly by race, with non-Hispanic Black women experiencing a 

mortality rate that was more than three times the rate for white women (42.8 versus 13.0) from 

2011 to 2015 (Petersen, 2019). The rising incidence of chronic disease is also thought to 

contribute to the increasing maternal mortality rate, as more pregnant women have chronic health 

conditions today than they did in prior years (Creanga et al., 2017). These statistics have led 

many to conclude that the United States has a maternal mortality crisis (Martin & Montagne, 

2017). 

The identification of maternal mortality depends on two elements: the timing between a 

pregnancy and death, and a causal connection between a pregnancy and death. Common 

measures of maternal mortality currently in use come from the World Health Organization 

(WHO) and the CDC. The U.S. National Vital Statistics System (NVSS) at the National Center 

for Health Statistics (NCHS), a division of the CDC, uses the terminology of maternal death, 
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following guidance from the WHO’s International Classification of Diseases, 10th Revision 

(ICD–10) (Hoyert et al., 2020). A maternal death is defined as a “death of a woman while 

pregnant or within 42 days of termination 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 unintentional or incidental causes” (“2.28.5 Standards and Reporting Requirements 

Related for Maternal Mortality,” 2019). I follow this terminology as well since my data on 

maternal mortality comes from NCHS.1 

In this thesis, I seek to answer the question of how meeting financial eligibility 

requirements for Medicaid affects the health outcomes of pregnant women—specifically, the rate 

of maternal deaths—because Medicaid covers about 40% of births in the United States (Gifford 

et al., 2017; Medicaid’s Role in Maternal Health, 2020). I focus on the upper income eligibility 

limit (the lower being zero), which is the income level up to which an individual is eligible for 

pregnancy-related coverage under Medicaid (also referred to as the income threshold in this 

thesis). Allowing individuals with incomes further above the federal poverty line, not just those 

with incomes immediately above, to receive pregnancy-related services paid for by Medicaid 

could be a tactic taken by state governments to address the maternal mortality crisis. Thus, I ask: 

Does the number of pregnant women financially eligible for Medicaid, as defined by the income 

eligibility limit, affect maternal mortality? Income eligibility, though, is only one piece of the 

puzzle. Whether the state offers coverage to all adults under a certain income as allowed by the 

Affordable Care Act (ACA) (Medicaid expansion) may also affect maternal mortality. As Daw et 

al. (2020) found when states expanded Medicaid, expanding eligibility for Medicaid may reduce 

the movement between having health insurance coverage and having no coverage. In 2020, 

 
1 Other definitions for deaths caused by or related to a pregnancy—called pregnancy-associated and pregnancy-
related mortality—track deaths up to a year after a birth, rather than 42 days postpartum. 
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voters in two U.S. states chose to expand Medicaid to all adults after their state governments 

refused to expand, which fueled the debate around the value of expansion. Thus, I also ask: Do 

income eligibility limits have a differential effect when a state participates in Medicaid 

expansion under the ACA versus when a state does not? 

U.S. states are distinct, each having their own attitudes and culture, and federalism has 

allowed states to have significant decision-making power, leading to the adoption of different 

policies across states. Because Medicaid is structured as a joint federal-state program, it leads to 

variation among states in whether they choose to make more adults eligible for Medicaid. In 

other words, where states set the income cutoff for Medicaid eligibility. Factors, such as a state’s 

culture or whether it has public health programs targeted towards women, could influence these 

decisions. Thus, these natural differences across states create conditions under which we can 

examine maternal mortality to determine whether certain policy decisions can help in addressing 

the increasing maternal mortality rate. 
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BACKGROUND 

Medicaid is an entitlement program that was created, along with Medicare, in 1965 as 

part of the Social Security Amendments (“Medicaid 101,” n.d.). It is a joint program between the 

federal and state governments, providing public health insurance to low-income individuals and 

families. Eligibility for Medicaid is set individually by states; however, all states must offer 

coverage for pregnant women whose incomes are up to 133% of the federal poverty level (FPL) 

(“Eligibility,” n.d.). Medicaid eligibility is based on categorical eligibility (traditionally, 

belonging to a particular group eligible to receive cash assistance: aged, blind, and disabled, or 

families with dependent children) and income eligibility (“Eligibility,” n.d.). Historically, 

eligibility for Medicaid was tied to the receipt of cash assistance under the Aid to Families with 

Dependent Children (AFDC); however, states had the ability to extend Medicaid coverage to 

pregnant women who were not AFDC beneficiaries if they so chose (Currie & Gruber, 1996). In 

1989, the Omnibus Budget Reconciliation Act (OBRA) set a mandatory income eligibility level 

at 133% FPL for pregnant women in all states (“Eligibility,” n.d.; Gifford et al., 2017). At that 

time, some states individually chose to cover pregnant women with incomes up to a higher 

percentage of the FPL, so for those states, the federal government initially set their mandatory 

limit at a higher value under OBRA (“Eligibility,” n.d.). To this day, states cover pregnant 

women at different levels, ranging from 138% to 380% FPL (“Medicaid and CHIP Income 

Eligibility Limits for Pregnant Women, 2003-2020,” 2020). Thus, the wide range in income 

eligibility levels across states raises the question of whether a more generous eligibility limit 

helps reduce the number of maternal deaths in that state.  

In 2010, Congress passed the Patient Protection and Affordable Care Act (ACA), which 

contained a provision for the expansion of Medicaid by the states (Antonisse & Rudowitz, 2019). 
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In a Supreme Court ruling on the constitutionality of the ACA in 2012, the Court left the 

decision of whether to expand Medicaid up to the states and did not require states to adopt 

expansion (Antonisse & Rudowitz, 2019). This resulted in some states choosing to implement 

Medicaid expansion and some not. In the years since the law went into effect in 2014, additional 

states have taken different tactics to adopt Medicaid expansion, from adopting through the 

legislative process, through a ballot initiative, or through executive action (Antonisse & 

Rudowitz, 2019). As of 2021, 39 states, including the District of Columbia (D.C.), have adopted 

Medicaid expansion (two have not yet implemented), leaving twelve states without expansion 

(“Status of State Medicaid Expansion Decisions,” 2021). Expansion of Medicaid has made more 

adults eligible who previously were not, particularly adults with no dependent children (Garfield 

et al., 2019). In states without expansion, parents are often the only adults eligible for Medicaid 

coverage, and in 2018, the median eligibility level for them was 43% FPL, significantly lower 

than the minimum threshold for parents of 138% FPL in expansion states (Brooks et al., 2018). 

Many researchers and proponents of Medicaid expansion ask whether Medicaid has improved 

health outcomes in the states that expanded it; the literature suggests it has. But how has it 

interacted with the changes in income eligibility levels for pregnant women to affect outcomes? 

In this thesis, I evaluate the relationship between income eligibility limits, Medicaid 

expansion, and the interaction of the two on maternal mortality. I focus on these elements for two 

reasons. First, the wide variation in eligibility limits across states makes for an interesting and 

compelling assessment and will allow me to compare the impacts of varying levels on maternal 

mortality. Additionally, if maternal health is improved with more generous coverage, then 

expanding Medicaid, and thus increasing the eligibility limit, could be a possible policy that state 

lawmakers pursue as a way to improve maternal health. Second, based on the literature, the 
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interaction between income eligibility limits for pregnant women and Medicaid expansion has 

not yet been assessed. Each element has only been examined on its own; the effect of raising 

income eligibility limits was assessed in the 1990s (see Currie & Gruber, 1996), while Medicaid 

expansion has been a prevalent topic in recent years. Given the changes in the health policy 

landscape in recent years, this thesis will fill a gap in the literature about how these two related 

elements interact. 

  



 7 

LITERATURE REVIEW 

Causes of Maternal Mortality 

Using data from 2011 to 2013, Creanga et al. (2017) examined the causes contributing to 

the increasing number of maternal deaths in the United States and found that the top five 

conditions resulting in a death were: cardiovascular conditions, non-cardiovascular conditions 

unrelated to pregnancy, infection, hemorrhage, and cardiomyopathy (weakened heart muscle). 

The most common causes of death varied by race, pregnancy outcome, and number of days 

postpartum (Creanga et al., 2017). This analysis considered deaths up to 365 days after delivery. 

Some of these main causes of death, such as hemorrhage, hypertensive disorders of pregnancy, 

and amniotic fluid embolism, were more common around delivery and up to 42 days postpartum 

(Creanga et al., 2017). The remaining central causes of death, such as cardiovascular conditions 

and cardiomyopathy, contributed to a sizeable proportion of the deaths that occurred more than 

42 days postpartum (Creanga et al., 2017). While there are possible clinical interventions aimed 

at addressing these causes, there are also a multitude of promising potential policy options that 

could be pursued in order to reduce the maternal mortality rate. 

 

Eligibility Limits and Access to Health Care 

The literature indicates that there are some health benefits to increasing health insurance 

coverage. Between 1972 and 1992, the fraction of women aged 15 to 44 who were eligible for 

Medicaid increased from 12.4% to 43.3% (Currie & Gruber, 1996). This came after states 

extended Medicaid eligibility to groups other than low-income women in a single-parent 

household, who previously were the only group eligible due to Medicaid’s ties to the AFDC 

(Currie & Gruber, 1996). Currie and Gruber (1996) estimated the effect of expanding eligibility 
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to more pregnant women on rates of infant mortality and low birth weight. Using CDC Vital 

Statistics and Current Population Survey (CPS) data, the authors simulated the fraction of 

women in a state who would be eligible for Medicaid if the women were to become pregnant in a 

given year. Their findings indicate that expanding eligibility had a sizeable and significant effect 

on the decline of the infant mortality rate in states. Additionally, they found that the expanded 

eligibility had a relatively small effect on low birth weights in the subsequent years (Currie & 

Gruber, 1996). Thus, expanding eligibility has the potential to improve health outcomes, which 

were measured by infant mortality and low birth weight births in this case. 

There is also the question of how access to health insurance affects access to healthcare. 

In a study completed after state expansions of Medicaid eligibility in the 1990s, Currie and 

Gruber (2001) used the probability that a woman was eligible for Medicaid to assess the 

utilization of healthcare. They found that expanding Medicaid eligibility was associated with 

higher utilization of care, specifically with an increased rate of caesarean section deliveries, 

induction of labor, ultrasounds, and fetal monitors, among pregnant women giving birth (Currie 

& Gruber, 2001). However, this association was only found among women who gained Medicaid 

coverage as a result of the expansions (Currie & Gruber, 2001). For women who previously were 

privately insured, the expansions were associated with a decrease in utilization of care during 

childbirth, as measured by the four categories above (Currie & Gruber, 2001). Therefore, not 

only does expanded eligibility indicate the possibility of improving health outcomes, but it also 

indicates that access to health insurance increases use of healthcare. 
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Medicaid Expansion and Health Outcomes 

The literature suggests Medicaid expansion under the ACA is associated with improved 

health coverage, continuity of coverage, increased use of preventative services, and lower 

maternal mortality ratios. In a study examining how Medicaid expansion and the accompanying 

changes in Medicaid eligibility affected health coverage for low-income women of reproductive 

age, state expansion of Medicaid was associated with a decrease in avoidance of seeking care 

due to the cost and an increase in health coverage in comparison to states that did not expand 

Medicaid (Margerison et al., 2020). Using a difference-in-differences analysis, the study also 

found that women of reproductive age self-reported better health in expansion states as compared 

to women in non-expansion states (Margerison et al., 2020). These findings suggest that 

expansion can help improve preconception health, and ultimately maternal outcomes, by 

improving access to and the utilization of healthcare both before a woman becomes pregnant and 

between pregnancies (Margerison et al., 2020). 

Daw et al. (2020) assessed the effect of Medicaid expansion on insurance continuity for 

women during the periods of preconception, delivery, and postpartum. Insurance churn, or the 

movement between insurance and uninsurance or between different insurance plans, is common 

in the perinatal period (Daw et al., 2020). Daw et al. (2017) found that 58% of women 

experienced some change in insurance status in the nine months leading up to and including the 

month in which they gave birth, and 62% of women were uninsured over that same period. Using 

survey data from the CDC’s Pregnancy Risk Assessment Monitoring System from 2012 to 2017 

and a difference-in-differences design, the authors compared the changes in insurance churn 

during the perinatal period in states that expanded Medicaid and those that did not before and 

after expansion (Daw et al., 2020). In states that expanded Medicaid, expansion was associated 
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with a decline of 10.1 percentage points in churning between uninsurance and insurance 

compared to states that did not expand Medicaid (Daw et al., 2020). In addition, the probability 

of continually being insured during all three periods of study (preconception, delivery, and 

postpartum) increased in expansion states as compared to non-expansion states (Daw et al., 

2020). 

The question remains of the impact of Medicaid expansion under the ACA on maternal 

mortality. One study aimed to address the effect Medicaid expansion has had on maternal 

mortality ratios, comparing states that have expanded with ones that have not. Using a 

difference-in-differences analysis, Medicaid expansion was associated with fewer maternal 

deaths in expansion states compared to non-expansion states (Eliason, 2020). This association 

held even when late maternal deaths, which are deaths that occur between 43 days and one year 

after the end of a pregnancy, were excluded from the analysis (Eliason, 2020). In addition, the 

analysis found that when the sample was stratified by race and ethnicity, expansion states had 

lower total maternal death rates than non-expansion states (Eliason, 2020). Even before the ACA 

allowed states to expand Medicaid, though, some studies examined how increased access to 

health insurance, through Medicaid or the private market, improved health outcomes. 

Analyzing data from the Southern Community Cohort Survey, Graves et al. (2020) 

examined the self-reported health status of low-income non-elderly adults in the South. The 

authors’ difference-in-differences analysis compared the responses of adults in Southern states 

where Medicaid either was or was not expanded under the ACA. Their findings suggest that in 

the four Medicaid expansion states in the South, survey respondents were more likely to 

maintain their health status than respondents in non-expansion Southern states (Graves et al., 

2020). In addition, the analysis found that the health of respondents living in expansion states 
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declined at a slower rate than those living in one of the eight non-expansion Southern states 

(Graves et al., 2020).  

Oregon expanded its Medicaid program through a lottery in 2008 before the ACA, which 

presented a unique opportunity to examine the effect of health insurance on health outcomes. 

Those who won the lottery were invited to apply for Medicaid and if they met the eligibility 

criteria, they were able to enroll in Medicaid (Baicker et al., 2013). In the subsequent years, 

researchers investigated the effect of expanding Medicaid coverage on clinical outcomes, such as 

health status and health care utilization. Baicker et al. (2013) interviewed individuals who either 

won or did not win the lottery and found that having insurance coverage increased the 

probability of receiving a diagnosis for diabetes, as well as taking medication for diabetes. 

Coverage was also associated with an increase in utilization of preventive services and a 

decrease in financial strain that arose from medical costs (Baicker et al., 2013). Medicaid 

coverage did not affect the diagnosis of or medication use for hypertension or high cholesterol 

levels (Baicker et al., 2013). While the researchers did not focus on pregnancy-related 

conditions, some of the conditions they did examine (hypertension, diabetes, cholesterol) are pre-

existing conditions that can be exacerbated during pregnancy. 

My analysis examines the relationship of income eligibility levels for pregnant women 

and Medicaid expansion—both of which have the potential to improve health outcomes—on 

maternal mortality in U.S. states. The analysis also includes a novel interaction between 

Medicaid expansion and income eligibility limits for pregnant women to determine if the effect 

of Medicaid expansion varies with income eligibility level. This analysis aims to provide 

policymakers with potential options for ways to improve maternal outcomes across states. 
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CONCEPTUAL MODEL 

 

Figure 1. Factors Contributing to Maternal Mortality 

In this thesis, I hypothesize that if a state has a higher Medicaid income eligibility limit 

for pregnant women and has expanded Medicaid, the state will have a lower maternal mortality 

rate than states that have not expanded Medicaid. Income limits for pregnant women are 

typically higher than those for other low-income adults, even if the state has expanded Medicaid. 

This means that more women are eligible for Medicaid when pregnant than when they are not. 

However, states set their own income eligibility limits for pregnant women within federal 

requirements, so state characteristics may shape the criteria for eligibility (“Eligibility,” n.d.). 

The political environment or public opinion of Medicaid may influence at what percentage of the 

federal poverty level (FPL) the state sets financial eligibility. If a state is generally more 

restrictive for women, then I expect the state’s financial eligibility limit to be lower and the state 

to have a higher maternal mortality rate. 
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Maternal mortality rates vary by state, with some states experiencing a higher rate than 

others. I hypothesize that Medicaid eligibility and Medicaid expansion are reasons behind these 

varying rates. Women lose coverage 60 days after birth, potentially leaving them uninsured 

during a period in which they are still vulnerable, as death from pregnancy-related causes can 

occur up to one year postpartum (Creanga et al., 2017). I expect the impact of postpartum 

coverage will be different in states that have expanded Medicaid than in states that have not. In 

states that have expanded Medicaid, the higher income eligibility limits for adults may allow 

women within certain income levels to continue receiving Medicaid benefits after the 60-day 

cutoff, thus resulting in fewer women losing coverage. 

There are other factors contributing to a high maternal mortality rate. Black women face 

a higher maternal mortality rate—one that is approximately three times higher than the rate for 

white women—compared to any other race or ethnicity due to interpersonal and systemic racism 

(Petersen, 2019). The location where a woman gives birth can also impact outcomes, both if she 

lives far from a hospital or if the hospital is of substandard quality. Older women may be more at 

risk for complications with a pregnancy, thus placing them at a higher risk when delivering and 

in the postpartum period. Additionally, if the mother has any pre-existing conditions, those could 

be exacerbated by the pregnancy and/or the delivery (Creanga et al., 2017). If they are not 

adequately cared for, then that could result in an adverse outcome.  
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DATA AND METHODS 

I analyze data on income eligibility limits, maternal mortality, the status of Medicaid 

expansion in each state, and whether a state has instituted a checkbox indicating if a decedent 

was pregnant at the time of death. 

The Kaiser Family Foundation (KFF) annually compiles data on Medicaid income 

eligibility limits for pregnant women in each U.S. state, and the data is available for every year 

since 2003, except for 2007 and 2010 (“Medicaid and CHIP Income Eligibility Limits for 

Pregnant Women, 2003-2020,” 2020). The data are collected through an annual telephone survey 

with state Medicaid and CHIP officials in all 50 states and the District of Columbia (D.C.) 

(Brooks et al., 2018; Cohen Ross et al., 2009). The income eligibility limits I use are the upper 

bounds (the lower bound being zero) and are presented as a percentage of the federal poverty line 

(FPL). Anyone with an income above the limit does not meet the financial eligibility criteria for 

Medicaid. The survey was conducted twice in 2009, once in January and again in December, but 

not in 2010. Therefore, I use the results from the survey in December 2009 as the values for 

2010, as those limits would have been in place in 2010 (Cohen Ross et al., 2009). I limit my 

sample to the years 2010 to 2018 for two reasons: 1) because the mortality data is only available 

up to 2018; and 2) the year 2010 is when we begin to see more variation in the income eligibility 

levels pre-ACA. Additionally, KFF compiles information on the status of Medicaid expansion in 

every U.S. state (“Status of State Medicaid Expansion Decisions,” 2021). They present whether a 

state has adopted and implemented Medicaid expansion, as well as the dates of adoption and 

implementation, which may be different. I use their Medicaid expansion data to create my 

variable indicating if and when a state expanded Medicaid. These data are current as of 

November 2, 2020. 
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The CDC’s National Center for Health Statistics (NCHS), the main health statistics 

agency for the United States, collects vital statistics from states (About NCHS - The NCHS 

Mission, 2019). Through the database CDC Wide-ranging OnLine Data for Epidemiologic 

Research (WONDER), NCHS makes mortality data available to the public (United States 

Department of Health and Human Services (US DHHS) et al., 2020). CDC WONDER houses 

state- and county-level mortality and population data from the years 1999 to 2018 in their 

Multiple Cause of Death files. These files are based on the death certificates of U.S. residents, 

which list a single underlying cause of death, up to 20 other causes of death, and demographic 

data of the deceased. From this database, I obtained my sample of maternal deaths, including 

death counts, crude and age-adjusted mortality rates, and a 95% confidence interval for the age-

adjusted rates. My sample contains female adults whose deaths were classified under the ICD-10 

cause of death codes corresponding to pregnancy-related causes of death (A34 and O00-O99)2 

and who died in the years 2010 through 2018. CDC WONDER also houses online databases with 

natality information (United States Department of Health and Human Services (US DHHS) et 

al., 2021). These databases present birth counts that occurred in the United States to U.S. 

residents. I obtained my sample of the number of births that occurred from 2010 to 2018 in all 50 

states and D.C. from this database. Lastly, the CDC publishes several reports through the 

Division of Vital Statistics. One such report discussed the implementation of the pregnancy 

status checkbox by U.S. states, presenting when a state added the pregnancy status checkbox to 

its death certificate in an appendix table (Hoyert et al., 2020). I compiled the data for my 

checkbox variable using this table. 

 
2 ICD Codes A34 and O00-O95 correspond to direct maternal deaths (from conditions that a woman can experience 
only if pregnant, such as amniotic fluid embolism), while Codes O98-O99 correspond to indirect maternal deaths 
(from comorbid conditions that developed or were exacerbated by pregnancy, such as cardiovascular disease) 
(Hoyert et al., 2020). 
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I exploit the state variation in Medicaid income eligibility levels and state differences in 

Medicaid expansion to see how both elements are associated with maternal mortality. I use 

ordinary least squares (OLS) and fixed effects regression models to estimate the number of 

maternal deaths in a state. I use fixed effects to control for unobservable characteristics fixed 

across states that change over time and characteristics fixed across years but that vary by state. 

Not all states reported the total number of maternal deaths for every year of my panel, leading to 

missing data in my dependent variable. To address this, I impute a value of 10 for all missing 

data (N = 205) in my dependent variable. I further discuss the reasons for imputing the value of 

10 in my Limitations subsection. After imputing, I then calculate the maternal mortality rate for 

my dependent variable. I divide the total number of deaths in a state in one year by the total 

number of births in the same year and multiply this proportion by 100,000 to obtain a rate. This 

rate is aligned with how the CDC presents maternal mortality rates (see Creanga et al., 2014; 

Creanga et al., 2017; Petersen, 2019; Eliason, 2020; Hoyert et al., 2020). All my results are 

weighted by the total number of births in the state in the base year of my panel, 2010. I estimate 

the following model, with the level of observation as state-year: 

!"#$%"#ℎ'"#%!" = )# + )$%+,-+,!,#!" +	)%,!/+%!%0#!" +  

	)&%+,-+,!,#!" ∗ ,!/+%!%0#!" + )'2ℎ%23456!" +	7! 	+ 8" 	+ 9!"  

where s represents the state index, t is the year index, 7! are state characteristics constant across 

years, 8" represents dummy variables for characteristics constant across states but vary between 

years, and 9!" is the error term. Table 1 provides definitions for all the variables included in my 

model. In this analysis, the coefficients of interest are )$, which shows the relationship between 

a state’s income eligibility limit in a given year and the maternal mortality rate; )%, the 

relationship between whether a state has adopted Medicaid expansion and the maternal mortality 
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rate; and )&, an interaction between a state’s income eligibility limit and Medicaid expansion 

decision and their relationship to the maternal mortality rate in a given year. 

Table 1. Definitions of Variables 
Variables Definitions 

Dependent Variable 
matdeathrate A continuous variable indicating the maternal mortality 

rate for the state per 100,000 births. The numerator is the 
total number of deaths from pregnancy-related causes in 
one year (coded with ICD-10 codes related to pregnancy 
on death certificate) divided by a denominator of total 
births in the state in the same year multiplied by 100,000. 
I calculated this variable myself. 

Independent Variables 
eliglimit A continuous variable indicating the level of income up to 

which pregnant women are eligible for Medicaid.  
implement A dichotomous variable indicating whether a state has 

implemented Medicaid expansion. 
eliglimit*implement  A continuous variable where the variables for eligibility 

limit (eliglimit) and implementation of Medicaid 
expansion (implement) are multiplied together. The value 
will be equal to zero if the state did not expand Medicaid; 
the value will be the same as the state’s income eligibility 
limit if the state did expand Medicaid. 

Control Variable 
checkbox A dichotomous variable indicating whether a state added 

the pregnancy status checkbox to its death certificate. 

Limitations 

There are some limitations to my data that I encountered and are worth discussing. One 

significant limitation was the censored and truncated nature of the maternal mortality data. Due 

to the sensitive nature of the data, the CDC does not report maternal death counts when there are 

less than 10 deaths in a state in a given year (United States Department of Health and Human 

Services (US DHHS) et al., 2020). This is done to protect the identities of those who have passed 

away, but it presents some limitations to my analysis. The first limitation relates to the truncated 

nature of my data. Because states only report maternal deaths in a given year when the state has 

10 or more deaths, there is no state in my data with fewer than 10 maternal deaths in any year. 
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This means that a state that did not report any maternal deaths in a year could have had anywhere 

from zero to nine deaths.  

Only 19 states reported a maternal death count for every year of my panel, while 13 states 

did not report any maternal deaths from 2010 to 2018. Because this narrows my sample to a 

smaller number of states for all nine years, I address this issue by imputing the value of 10 for 

the missing data (N = 205), thus creating a larger sample size (N = 459). Additionally, my data 

do not allow for an analysis by race or ethnicity. The death counts are often not reported by race 

or ethnicity if there are less than 10 individuals of each race or ethnicity who died in a year; thus, 

the sample size would be too small to properly estimate the relationship. Because Black mothers 

suffer higher rates of death from pregnancy-related causes, an analysis by race would be vital for 

examining whether higher income eligibility limits or Medicaid expansion have a 

disproportionate effect on maternal mortality for Black women versus for white women 

(Petersen, 2019). 

Another complication with my data relates to the pregnancy status checkbox, which is a 

checkbox included on a death certificate that indicates if a decedent was pregnant within one 

year of death (Hoyert et al., 2020). States began to add this checkbox to death certificates in 

2003; however, not all states added the checkbox at the same time, with the last state adding the 

checkbox in 2017 (Hoyert et al., 2020). This irregular implementation has impacted the 

collection of data on maternal deaths (Hoyert et al., 2020). In an analysis of the impact that 

including the checkbox had on the classification of maternal deaths, CDC researchers determined 

that the use of the checkbox increased the number of deaths that were classified as maternal 

deaths (Hoyert et al., 2020). In order to control for the disparate impact of checkbox 
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implementation on maternal death counts in years prior to 2017, I created a variable indicating 

whether the checkbox was in use in a year.    
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DESCRIPTIVE STATISTICS 

The table below presents descriptive statistics for my key independent and dependent 

variables of interest, as well as my control variables. Over the period of analysis, states on 

average saw approximately 54 maternal deaths and a maternal mortality rate around 29 deaths 

per 100,000 births. After imputation, the average number of maternal deaths across my panel 

decreased to about 47 deaths in a year, while the average maternal mortality rate slightly 

increased to approximately 30 deaths per 100,000 births. The range of the number of maternal 

deaths per year stayed the same after I imputed the value of 10 for missing data (N = 205), while 

the upper limit of the maternal mortality rate increased from about 89 to 184 deaths per 100,000 

births. The maximum value of the range corresponds to Vermont in 2018, when it had 10 deaths3 

and 5,432 births. By comparison, the minimum value represents North Carolina in 2010, when 

the state had 10 deaths and 122,350 births. In 2010, the average Medicaid income eligibility level 

for pregnant women was 196% of the federal poverty level (FPL), which translates to an annual 

income of approximately $35,900 for a household of three in 2010 dollars.4 The average limit 

increased by 2018 to 215% FPL, which is equivalent to approximately $44,700 in annual income 

for a household of three in 2018 dollars. As of 2021, 39 states (including the District of 

Columbia) have adopted Medicaid expansion, but in 2018, only 32 had adopted Medicaid 

expansion. More states have currently adopted Medicaid expansion than implemented it. This is 

because in two states, voters only approved Medicaid expansion in 2020, so the program has not 

yet been implemented. On average, states reported maternal deaths in about five years, with only 

 
3 This value of 10 was imputed because the state, in reality, saw fewer than 10 deaths, which was indicated in the 
original data by a missing value. The actual maternal mortality rate in Vermont in 2018 would likely be lower than 
as reported here if they had fewer than 10 deaths. 
4 I use the poverty guidelines published by the Office of the Assistant Secretary for Planning and Evaluation at the 
U.S. Department of Health and Human Services (HHS) to translate the federal poverty level into dollars throughout 
this thesis (Prior HHS Poverty Guidelines and Federal Register References, 2015). 
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nineteen states reporting in every year from 2010 to 2018. Twenty-two states implemented a 

pregnancy status checkbox at the outset in 2003; however, all states have now added a checkbox 

to their death certificates. 

Table 2. Descriptive Statistics 

Variable N Mean 
Std. 

Deviation Median Min. Max. 

Number of maternal deaths 
(weighted by births in 2010) 254 53.99 39.74 40 10 168 

Imputed number of maternal deaths 
(weighted by births in 2010) 459 47.43 39.84 35 10 168 

Rate of maternal deaths per 
100,000 births (weighted by births 
in 2010) 

254 28.84 12.54 26.52 8.17 88.64 

Imputed rate of maternal deaths per 
100,000 births (weighted by births 
in 2010) 

459 30.32 17.15 26.52 8.17 184.09 

Income eligibility for pregnant 
women in 2010 51 1.96 0.42 1.85 1.33 3 

Income eligibility for pregnant 
women in 2018 51 2.15 0.51 2.05 1.38 3.8 

Implementation of Medicaid 
Expansion 459 0.33 0.47 0 0 1 

Births in a state in 2010 459 78,419.33 91,963.21 55,784.00 6,223.00 510,198.00 
Implementation of a pregnancy 
status checkbox on state death 
certificate 

408 0.88 0.33 1 0 1 

State maternal deaths reported in 
all years of panel 408 0.37 0.48 0 0 1 
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RESULTS 

My regression results are summarized in Tables 3, 6, 7, and 8 (Table 3 can be found on 

page 24 and Tables 6 through 8 are included in the Appendix). In all tables, Model 1 specifies 

the results for an ordinary least squares (OLS) regression. Model 2 estimates an OLS regression 

with year fixed effects, which control for year-specific characteristics affecting maternal 

mortality commonly across all states, such as aggregate business cycle conditions. I add the 

control variable for the pregnancy status checkbox in Model 3. Model 4 includes an interaction 

term between a state’s eligibility limit for pregnant women and whether it decided to adopt and 

implement Medicaid expansion under the ACA between 2014 and 2018. In 2014, 27 states 

(including the District of Columbia) expanded Medicaid; five more adopted and implemented 

expansion between then and 2018. Because Medicaid expansion is an indicator variable in my 

data, the interaction term turns on or off depending on whether the state adopted and 

implemented Medicaid expansion under the ACA. I expect the interaction to have some 

significance because Medicaid expansion broadened eligibility to more adults than previously 

eligible for Medicaid, thus a state that expanded Medicaid may be more willing to increase their 

income eligibility limit for pregnant women. Models 5 and 6 present state and year fixed effect 

regressions including only state Medicaid income eligibility limits and only Medicaid expansion, 

respectively. I include these models for clarity and transparency. The state fixed effects control 

for unmeasurable state characteristics that remain constant over time. The decisions about 

Medicaid expansion and where to set the eligibility limit for pregnant women are political 

decisions made by the legislative or executive branch of a state, and there are unmeasurable state 

characteristics that could influence whether a state decides to change their eligibility limit or 

expand Medicaid. If these characteristics are constant over time, then the state fixed effects will 
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account for them. In Model 7, I include Medicaid income eligibility limits and Medicaid 

expansion together, with state and year fixed effects. Model 8 adds the pregnancy status 

checkbox indicator variable as a control variable. Model 9 reintroduces the interaction term 

between a state’s eligibility limit and whether it expanded Medicaid.  

Tables 3, 6, 7, and 8 present different results. Table 3 contains the results of weighted 

OLS and fixed effects regressions with the imputed rate of maternal deaths per 100,000 births as 

the dependent variable. Again, measuring maternal deaths per 100,000 births mirrors how the 

CDC presents maternal mortality rates (see Creanga et al., 2014; Creanga et al., 2017; Petersen, 

2019; Eliason, 2020; Hoyert et al., 2020). I weight the data by the total number of births in a 

state in 2010, which is the base year in my panel, to correct for heteroskedasticity in my data. For 

my data, heteroskedasticity means that for every income eligibility limit, the spread of the error 

term may not be the same. Table 6 contains the results of unweighted OLS and fixed effects 

regressions with the imputed continuous dependent variable. Table 7 contains the results for the 

same weighted OLS and fixed effects regressions used to produce Table 3, but I instead use the 

maternal mortality rate that does not include the imputed values in my dependent variable. Table 

8 presents the results of unweighted OLS and fixed effects regressions with the unimputed 

maternal mortality rate. Robust standard errors are reported for all coefficients in all four tables.  

For the rest of this section, I primarily focus my discussion on the results presented in 

Table 3 below, as I am more interested in examining the outcomes for an average birth, which 

correspond to the results from my weighted regressions, rather than the outcomes for an average 

state, which correspond to results from the unweighted regressions. The results of my 

unweighted regressions (Table 6) and the regression results using the unimputed dependent 

variable (Tables 7 and 8) are included in the Appendix for comparison. 



  

24 

Table 3. Weighted Regression Results with Imputed Dependent Variable   
Dependent variable = Imputed rate of maternal deaths from ICD-10 Codes A34 and O00-O99 per 100,000 births in 2010 
  (1) (2) (3) (4) (5) (6) (7) (8) (9) 

VARIABLES OLS 
OLS w/ Year 
Fixed Effects 

OLS w/ Year 
Fixed Effects 
& Checkbox 

OLS w/ Year 
Fixed Effects, 
Interaction, & 

Checkbox 

Eligibility 
State & Year 
Fixed Effects 

Expansion 
State & Year 
Fixed Effects 

State & Year 
Fixed Effects 

State & Year 
Fixed Effects 
w/ Checkbox 

State & Year 
Fixed Effects 
w/ Interaction 
& Checkbox 

                    
Medicaid income eligibility 
limit for pregnant women 

-9.078*** 
(1.391) 

-8.824*** 
(1.262) 

-9.271*** 
(1.452) 

-9.068*** 
(2.110) 

3.220 
(3.628)  

4.221 
(4.335) 

6.055 
(5.271) 

6.517 
(5.671) 

   
 

      
Medicaid Expansion State 0.575 -4.987** -6.022** -4.881  -3.798 -3.931 -3.398 -1.895 

 (1.532) (2.050) (2.344) (6.876)  (2.924) (2.879) (2.585) (4.098) 
Interaction term between 
Medicaid eligibility and 
Medicaid Expansion   

 

-0.503 
(2.811)     

-0.635 
(1.495) 

   
 

      
Year = 2011  2.553 2.251 2.248 2.350 2.405* 2.334 2.002 1.995 

  (2.269) (2.183) (2.194) (1.403) (1.417) (1.409) (1.430) (1.424) 
Year = 2012  4.304* 3.059 3.059 4.157** 4.196** 4.145** 2.909 2.906 

  (2.441) (2.321) (2.332) (1.876) (1.877) (1.884) (1.862) (1.862) 
Year = 2013  7.295** 5.852** 5.852** 7.148*** 7.187*** 7.136*** 5.709** 5.706** 

  (2.913) (2.798) (2.813) (2.369) (2.385) (2.376) (2.381) (2.379) 
Year = 2014  10.64*** 8.859*** 8.878*** 6.215*** 8.703*** 8.146*** 5.265* 5.227* 

  (3.078) (3.171) (3.181) (2.294) (2.977) (2.909) (2.931) (2.895) 
Year = 2015  11.64*** 9.732*** 9.746*** 6.734*** 9.496*** 8.884*** 5.758** 5.705** 

  (2.898) (2.987) (2.992) (2.285) (3.073) (2.999) (2.762) (2.712) 
Year = 2016  13.70*** 11.64*** 11.65*** 8.703*** 11.54*** 10.93*** 7.622*** 7.566*** 

  (2.786) (2.903) (2.907) (2.365) (3.185) (3.218) (2.490) (2.437) 
Year = 2017  13.84*** 11.73*** 11.74*** 8.573*** 11.48*** 10.77*** 7.370*** 7.304*** 

  (2.808) (2.946) (2.946) (2.343) (3.207) (3.227) (2.527) (2.466) 
Year = 2018  9.042*** 

 
 3.759** 6.668** 5.958*   

  (2.699) 
 

 (1.725) (2.906) (3.002)   
Pregnancy Status Checkbox 
on Death Certificate   

11.56*** 
(1.836) 

11.54*** 
(1.830)    

11.21*** 
(4.158) 

11.19*** 
(4.168) 

Constant 50.08*** 43.23*** 35.43*** 35.02*** 17.94** 24.70*** 15.84* 3.518 2.566 

 (2.997) (3.109) (3.654) (4.891) (8.137) (1.437) (9.387) (12.37) (13.30) 
Observations 459 459 408 408 459 459 459 408 408 
R-squared 0.064 0.116 0.157 0.157 0.144 0.158 0.160 0.264 0.264 
Number of stateN     

 
  51 51 51 51 51 

Robust standard errors in parentheses         
*** p<0.01, ** p<0.05, * p<0.1         
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I predicted that as a state’s income eligibility limit for pregnant women on Medicaid 

increased, there would be an associated decrease in maternal mortality in the state. As more 

women became eligible for Medicaid due to a higher income eligibility limit, I expected the 

maternal mortality rate to decrease. I also expected adopting and implementing an expansion of 

Medicaid, which extended eligibility to a wider range of adults, to be associated with a lower 

maternal mortality rate. I find that my results in Table 3 partially align with my hypothesis. In 

Models 1 through 4, the association between maternal mortality and Medicaid income eligibility 

limits for pregnant women is negative and statistically significant, even after the addition of year 

fixed effects and a control variable indicating if a state added a pregnancy status checkbox to its 

death certificate.  

In Model 3, a percentage point increase in the income eligibility limit is associated with 

approximately nine fewer deaths per 100,000 births for all states, holding constant other included 

variables and the time-varying characteristics fixed across states. This relationship is statistically 

significant at the 1% level, which means there is a 99% chance the observed relationship is, in 

fact, different from zero. If a state expanded Medicaid, then expansion is associated with an 

average maternal mortality rate of approximately six fewer deaths per 100,000 births5 than the 

average maternal mortality rate for non-expansion states, holding constant the time-varying 

characteristics that are fixed across states and other variables included in the regression. This 

relationship is significant at the 5% level. This means if a state was to increase its upper income 

eligibility limit by 17 percentage points (the average increase seen in my data), from 138% FPL 

to 155% FPL for example, that increase would be associated with approximately two fewer 

deaths per 100,000 births.  

 
5 Derived from the coefficient on Medicaid expansion in Model 3. 
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After state fixed effects are added in Models 5 to 9, however, the relationship becomes 

positive and not statistically significant. Because the confidence intervals related to the 

coefficients for Medicaid income eligibility (4.221 and 6.055 in Models 7 and 8, respectively) 

now contain zero, it is possible that there is no discernable relationship between maternal 

mortality and income eligibility limits. Turning to Medicaid expansion, the coefficients on the 

expansion variable continue to trend negative; however, as with coefficients for my income 

eligibility limit variable, I cannot rule out a null or positive relationship. The relationship 

between state Medicaid expansion and maternal mortality is not significant, and the confidence 

interval contains both zero and positive values, meaning that a positive relationship could be 

observed in some cases. The addition of state fixed effects controls for much of the variation 

observed in the data, resulting in the statistically insignificant relationship between Medicaid 

eligibility, expansion, and maternal mortality. As I discuss next, there is not large or frequent 

variation among the state income eligibility limits for pregnant women from 2010 to 2018, so the 

lack of significance in my findings after introducing the state fixed effects may be a result of this 

lack of variation. The case may also be that the relationships observed in Models 1 through 4 

between Medicaid eligibility, expansion, and maternal mortality result from variation across 

states in their unobservable characteristics that remain constant over time, which I did not control 

for in those models. 

Examining the change in income eligibility limits over time may then shed some light on 

why the relationship with maternal mortality turns statistically insignificant with the addition of 

state fixed effects. In Table 9 in the Appendix, I present income eligibility limits for pregnant 

women in 2010 and 2018, the base and end years of my panel. From the first to the last year, 

there is not a large change in the upper eligibility limits for many states. On average, states 
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increased their eligibility limits by 17 percentage points. The most common increase is by 5 

percentage points, and the median increase is by 14 percentage points. The largest increase, 120 

percentage points, occurs in Missouri, which increased their eligibility limit for pregnant women 

from 185% to 305% FPL between 2010 and 2018. This increase corresponds to a rise in annual 

incomes from approximately $33,900 to $63,400 for a household of three. On the other hand, 

one state, Nevada, decreased its income eligibility by 20 percentage points over the same time 

period.  

These changes in income eligibility may be a result of decisions made by state legislative 

or executive branches, but they may also be due to the changes in the way states counted income 

after the implementation of the ACA (Heberlein et al., 2013). In 2014, the ACA converted 

Medicaid eligibility thresholds to equivalent modified adjusted gross income (MAGI) thresholds 

for certain populations, including pregnant women (Baumrucker et al., 2018). Prior to the ACA, 

states did not always count the same sources of income when determining eligibility for 

Medicaid. Certain expenses, like childcare, may have been deducted from an individual’s income 

by one state while included in another (Heberlein et al., 2013). The ACA standardized what a 

state could count towards or subtract from an individual’s income when making an eligibility 

determination for Medicaid (Baumrucker et al., 2018). Thus, some states’ income eligibility 

limits may have only changed between 2010 and 2018 because of the conversion to MAGI-

equivalent thresholds, rather than because state lawmakers or government officials made a 

decision to change the financial eligibility criteria for Medicaid. 

Looking more closely at income eligibility limits in 2010, displayed in Table 4 below, 

sheds some light on the relationship between maternal mortality and eligibility. When grouped 

by 2010 eligibility limits, states with lower limits for pregnant women ranging from 133% FPL 
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to 175% FPL (approximate annual incomes of $24,400 to $32,000 for a household of three) had 

a higher rate of maternal deaths, approximately 35 deaths per 100,000 births. In contrast, states 

with higher eligibility limits from 250% to 300% FPL (approximately $45,800 to $54,900 in 

annual income for a household of three) had the lowest rate of maternal deaths on average at 

approximately 20 per 100,000 births. On average, states with the lowest eligibility limits had a 

lower median household income as well (about $49,000), while the states with the highest income 

eligibility limits for pregnant women had a higher median income (about $59,000). States with 

higher income eligibility limits also had a smaller share, 12.88% on average, of their populations 

living in poverty. 
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Table 4. 2010 Characteristics of States Based on Income Eligibility Limits for Pregnant 
Women 

 
Low Income Eligibility 

Limits  
Middle Income 

Eligibility Limits  
High Income Eligibility 

Limits  
Range of income eligibility limits 
in group 

133% to 175% FPL 185% to 235% FPL 250% to 300% FPL 

Average maternal death rate 
(weighted by number of births in 
2010) 

35.11 24.95 20.06 

Poverty Rate (weighted by number 
of births in 2010) 

14.09% 14.21% 12.88% 

% of state population Black 
(weighted by number of births in 
2010) 

6.98% 14.14% 9.33% 

% of state population Hispanic 
(weighted by number of births in 
2010) 

12.68% 14.47% 23.58% 

Average Median Income in 2010 
dollars (weighted by number of 
births in 2010) 

$48,876.35 $51,266.24 $58,814.00 

Number of States 11 31 9 

States Alabama, Alaska, 
Arizona, Idaho, Kansas, 
Montana, North Dakota, 
South Dakota, Utah, 
West Virginia, Wyoming  

Arkansas, Colorado, 
Delaware, Florida, 
Georgia, Hawaii, Illinois, 
Indiana, Kentucky, 
Louisiana, Maine, 
Massachusetts, 
Michigan, Mississippi, 
Missouri, Nebraska, 
Nevada, New 
Hampshire, New Jersey, 
New Mexico, New York, 
North Carolina, Ohio, 
Oklahoma, Oregon, 
Pennsylvania, South 
Carolina, Texas, 
Vermont, Virginia, 
Washington 

California, Connecticut, 
District of Columbia, 
Iowa, Maryland, 
Minnesota, Rhode Island, 
Tennessee, Wisconsin 

Looking at my data from 2018, the last year in my panel, there are some noticeable 

changes from 2010 (see Table 5 below). The maternal mortality rate, on average, is higher for all 

income eligibility brackets than it was in 2010. This increase may be due to states adding a 

pregnancy status checkbox to their death certificates, which was found to increase the count of 

women who died from pregnancy-related causes (Hoyert et al., 2020). Additionally, the average 

poverty rate for each group has increased since 2010, rising by 0.3, 0.15, and 0.48 percentage 
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points for low, middle, and high income eligibility limit groups, respectively. Median income has 

also increased since 2010, while the highest income eligibility group continues to see the lowest 

average poverty rate of the three groups, at 13.36%.  

Table 5. 2018 Characteristics of States Based on Income Eligibility Limits for Pregnant 
Women 

 
Low Income Eligibility 

Limits  
Middle Income 

Eligibility Limits  
High Income Eligibility 

Limits  
Range of income eligibility limits 
in group 

138% to 171% FPL 190% to 225% FPL 255% to 380% FPL 

Average maternal death rate 
(weighted by number of births in 
2010) 

42.47 29.72 22.97 

Poverty Rate (weighted by number 
of births in 2010) 

14.39% 14.36% 13.36% 

% of state population Black 
(weighted by number of births in 
2010) 

7.63% 14.86% 9.00% 

% of state population Hispanic 
(weighted by number of births in 
2010) 

15.84% 16.01% 24.33% 

Average Median Income in 2010 
dollars (weighted by number of 
births in 2010) 

$56,318.27 $59,751.97 $67,209.17 

Number of States 11 28 12 

States Alabama, Arizona, 
Idaho, Kansas, Montana, 
Nevada,2 North Dakota, 
South Dakota, Utah, 
West Virginia, Wyoming  

Alaska,1 Arkansas, 
Delaware, Florida, 
Georgia, Hawaii, Illinois, 
Indiana, Kentucky, 
Louisiana, Maine, 
Massachusetts, 
Michigan, Mississippi, 
Nebraska, New 
Hampshire, New Jersey, 
New York, North 
Carolina, Ohio, 
Oklahoma, Oregon, 
Pennsylvania, South 
Carolina, Texas, 
Vermont, Virginia, 
Washington 

California, Colorado,1 
Connecticut, District of 
Columbia, Iowa, 
Maryland, Minnesota, 
Missouri,1 New Mexico,1 
Rhode Island, Tennessee, 
Wisconsin 

1 State increased income eligibility limit by enough to move it up to the next highest group. 
2 State decreased income eligibility limit by enough to move it down to the next lowest group.  

Noticeably, between 2010 and 2018, some states have shifted between categories. Alaska 

moved from the group of states that have the lowest income eligibility limits to the middle group, 
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while Colorado, Missouri, and New Mexico all increased their limits for pregnant women, 

moving from the middle to high category. While these shifts may be due to states converting to 

MAGI-equivalent thresholds, they also indicate that the state is an influential actor when it 

comes to Medicaid. Because Medicaid is a joint program between the federal government and 

state governments, states play an important role in the execution of federal policy and guidance. 

In the case of income eligibility limits, while the federal government sets minimum financial 

thresholds that states must abide by, states sometimes choose to set their limit higher than the 

federal minimum. For example, Iowa’s income eligibility limit is 380% FPL, which is 247 

percentage points higher than the federally mandated minimum threshold of 133% FPL. Thus, 

how states choose to act on and implement policy likely matters for health outcomes.  
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DISCUSSION 

In this thesis, I explored the possible relationship between the level at which a state sets a 

pregnant woman’s eligibility for Medicaid and the state’s maternal mortality rate. My findings 

indicate that there is a strong, negative relationship between where a state establishes their upper 

eligibility limit for pregnant women and their maternal mortality rate. However, after introducing 

a control for time-invariant state characteristics, I find that the relationship between state 

eligibility and maternal mortality becomes positive and is no longer statistically significant. My 

findings also suggest that Medicaid expansion is associated with a lower maternal mortality rate, 

which is consistent with Eliason (2020). Again, however, I cannot rule out a null or positive 

relationship because the relationship between state Medicaid expansion and maternal mortality is 

not statistically significant. Lastly, the association between the interaction variable and maternal 

mortality trends negative, while staying small in magnitude. This means that for states that have 

expanded Medicaid, they are expected to have slightly lower maternal mortality rates than their 

counterparts who have not expanded Medicaid as upper income eligibility limits increase. But 

like the relationship between Medicaid expansion and maternal mortality, the coefficient on the 

interaction term is not statistically significant.  

While my results suggest the relationship I expected between Medicaid eligibility, 

expansion, and maternal mortality before the addition of state fixed effects, they also indicate 

that introducing time-invariant state characteristics swamps much of the variation within my 

independent variables of interest. Unobservable state characteristics may then factor into the 

relationships between Medicaid eligibility, expansion, and maternal mortality. The lack of 

significance in my findings after introducing the state fixed effects may be a result of insufficient 

variation among state income eligibility limits for pregnant women from 2010 to 2018. The 
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observed variation among the limits may also be due to the provision in the ACA to standardize 

the process for determining financial eligibility for Medicaid, which aligned the cap for Medicaid 

eligibility with the starting point for getting coverage through the Marketplace (Heberlein et al., 

2013). Additionally, other characteristics such as state unemployment rates, which would have 

changed over the time period in question in the aftermath of the Great Recession, and the income 

eligibility limit for all adults, not just pregnant women, may also bias the observed relationships.  

The changes in income eligibility limits for pregnant women from 2010 to 2018 were not 

particularly large, and the observed increases could have been a result of the change to MAGI 

converted thresholds after the ACA (Heberlein et al., 2013). The changes in eligibility limits are 

a consideration for this body of work, as well as for future research. Future research could 

examine a wider time period in order to capture more variation in income eligibility limits across 

years, but there is a concern that may not be an apples-to-apples comparison. The ACA 

standardized the way states counted income, so comparing the income eligibility limits of states 

prior to 2014 to the limits after 2014 may not be a direct comparison. For example, one state may 

have chosen to deduct certain expenses, like childcare, from an individual’s income while 

another did not (Heberlein et al., 2013). The ACA did away with that discretionary decision by 

states, but this means that comparing the income eligibility limits of those two states prior to the 

ACA does not produce much insight. Thus, the change in standards poses a challenge for the 

interpretation of my work, as well as any future research examining Medicaid income eligibility 

limits before and after the ACA.  

There is the opportunity to address the limitation posed by the switch to MAGI converted 

thresholds by using a method similar to Currie and Gruber (1996) in future research. Currie and 

Gruber estimated the effect of expanding Medicaid eligibility to more pregnant women on rates 
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of infant mortality and low birth weight. Using CDC Vital Statistics and Current Population 

Survey (CPS) data, they simulated the fraction of women in a state who would be eligible for 

Medicaid if the women were to become pregnant in a given year. Currie and Gruber then 

regressed actual eligibility and their simulated instrumental variables on their dependent 

variables of low birth weight and infant mortality. Their findings indicate that expanding 

eligibility does improve health outcomes measured by infant mortality and low birth weight 

births. Estimating the share of the population who would be eligible for Medicaid, rather than 

using the actual population enrolled in Medicaid, allows us to assess the effect of what would 

happen to health outcomes if everyone who is eligible for a program enrolled. Eligibility does 

not necessarily mean that an individual enrolls in the program; there are several barriers to 

enrolling in a public insurance program like Medicaid, such as administrative burden, lack of 

access to transportation, and being unable to take time off work to apply. Additionally, using 

states’ individual criteria for determining eligibility to simulate eligibility may yield a more 

apples-to-apples comparison because this method relies on the criteria of the state to determine 

how many residents are eligible, rather than a set percentage of the federal poverty level. Thus, 

future research could take a similar approach to Currie and Gruber’s and employ instrumental 

variables to examine the effect of eligibility on maternal mortality (Currie & Gruber, 1996). 

Another direction for future research is to explore the income eligibility limits for all 

adults, which is a state characteristic I did not explore in this thesis but may be related to 

maternal mortality. The difference between the upper income eligibility threshold for pregnant 

women and the upper threshold for adults in non-expansion states can be quite large, especially 

in comparison to that same difference in expansion states. Pregnancy-related Medicaid coverage 

currently lasts 60 days postpartum, so postpartum women may lose healthcare coverage at a time 
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when they could continue to have complications from their pregnancy in states where these 

thresholds for pregnant women and parents do not align. Because death from causes related to 

pregnancy can occur up to a year postpartum, it may be worthwhile to analyze the relationship 

between state income eligibility limits for all adults and maternal mortality. However, this 

approach may also encounter the same issue discussed previously, as the income eligibility limits 

pre- and post-ACA may not be directly comparable, and may be complicated by the extension of 

eligibility to more adults under the ACA. 

Another confounding factor for my results is whether the state included a checkbox on 

the state death certificate to indicate whether the deceased was pregnant at the time of death. As 

discussed previously, states implemented this checkbox in different years, with some 

implementing it before 2010 and some after. All states implemented the checkbox by 2017, 

leaving 2018 as the only year in my data set to include the full effect of the checkbox on the 

number of maternal deaths in that year. In a report released by the CDC, researchers suggest that 

the addition of the checkbox to death certificates increased the number of deaths classified as a 

maternal death (Hoyert et al., 2020). If the pregnancy status checkbox does overcount maternal 

deaths, this poses a challenge for future research to overcome.  

 

Policy Implications 

With the COVID-19 pandemic, we have seen extensive growth in Medicaid enrollment 

after years of decline. Between December 2017 and December 2019, enrollment in Medicaid and 

the Children’s Health Insurance Program (CHIP) decreased by 2.3 million nationwide, but 

between February and September 2020, that trend reversed completely (Corallo & Rudowitz, 

2021). In those months, Medicaid and CHIP enrollment increased by 6.1 million people (Corallo 
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& Rudowitz, 2021). This increase in enrollment may be due to more people staying enrolled in 

Medicaid because states must continue coverage for individuals who were enrolled in or after 

March 2020 for the entire duration of the Public Health Emergency (PHE), as a result of the 

Families First Coronavirus Response Act (FFCRA) (Hinton et al., 2021). But, the national 

unemployment rate continues to be above pre-pandemic levels, at 6.2%, and the continued 

increase in enrollment is expected to continue in some states through the end of state budget 

years in June 2021 (Civilian Unemployment Rate, 2021; Hinton et al., 2021).  

What further complicates matters is access to health insurance. A growing issue, the 

United States has experienced a slowly rising uninsured rate since 2017 (Garfield & Tolbert, 

2020). In 2019, 29.2 million people were uninsured, compared with 26.7 million in 2016 

(Garfield & Tolbert, 2020). While the number of those uninsured grew from 2016 to 2019, there 

were improvements in economic indicators, such as earnings and median household income, as 

seen in Tables 4 and 5 above (Garfield & Tolbert, 2020). Access to health insurance matters for 

the health of the mother, especially before she becomes pregnant. Almost half of all pregnancies 

in the United States are unplanned, so increasing access to health insurance prior to pregnancy 

matters for improving outcomes (Maternal Morbidity and Mortality Environmental Scan, 2020). 

Twelve states have not yet expanded Medicaid, leaving some low-income women who plan to or 

may become pregnant ineligible for Medicaid coverage until they are pregnant. Early 

identification and management of pre-existing or chronic conditions that could be exacerbated by 

pregnancy will only serve to improve outcomes for both the mother and the child. The impact of 

the COVID-19 pandemic on women’s access to healthcare coverage and services, particularly 

through Medicaid, will be important for future research to explore. 
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While the impact of the COVID-19 pandemic has been bleak, there are promising 

developments in efforts to address maternal mortality. Federal lawmakers are beginning to pay 

increased attention to the issue of maternal mortality. Included in the most recent COVID-19 

relief package, the American Rescue Plan Act of 2021, was a provision that gives states the 

option to extend Medicaid’s postpartum coverage from 60 days up to a year after birth (Ranji et 

al., 2021). Some states already sought to extend their coverage through CMS but determinations 

on those requests have not yet been made (Ranji et al., 2021). If states opt to extend postpartum 

coverage, they must provide full Medicaid benefits to new mothers, rather than the limited 

benefits that women receive under pregnancy-related coverage (Ranji et al., 2021). In addition to 

the American Rescue Plan, Congressional lawmakers introduced a set of bills, the Black 

Maternal Health Momnibus Act of 2021, aimed at addressing the racial and ethnic disparities in 

maternal health outcomes because Black mothers are dying at a rate 3 to 4 times higher than 

white mothers (Black Maternal Health Momnibus, 2020). Maternal mortality is a complex and 

growing issue in the United States, and there will not be one solution to reduce it. Yet, the 

increased focus and recent legislative developments appear to be promising steps forward. 



  

APPENDIX 

Table 6. Unweighted Regression Results with Imputed Dependent Variable 
Dependent variable = Imputed rate of maternal deaths from ICD-10 Codes A34 and O00-O99 per 100,000 births in 2010 
  (1) (2) (3) (4) (5) (6) (7) (8) (9) 

VARIABLES OLS 
OLS w/ Year 
Fixed Effects 

OLS w/ Year 
Fixed Effects 
& Checkbox 

OLS w/ Year 
Fixed Effects, 
Interaction, & 

Checkbox 

Eligibility 
State & Year 
Fixed Effects 

Expansion 
State & Year 
Fixed Effects 

State & Year 
Fixed Effects 

State & Year 
Fixed Effects 
w/ Checkbox 

State & Year 
Fixed Effects 
w/ Interaction 
& Checkbox 

                    
Medicaid income eligibility 
limit for pregnant women 

-10.99*** 
(3.299) 

-11.00*** 
(3.338) 

-10.85*** 
(3.504) 

-13.12*** 
(4.542) 

0.216 
(2.231)  

0.425 
(2.490) 

1.754 
(2.955) 

2.069 
(3.665) 

          
Medicaid Expansion State 6.948** 5.104 4.522 -8.706  -3.220 -3.223 -2.751 -1.899 

 (3.445) (3.989) (4.396) (16.19)  (2.082) (2.083) (1.974) (4.934) 
Interaction term between 
Medicaid eligibility and 
Medicaid Expansion    

6.173 
(7.131)     

-0.384 
(1.934) 

          
Year = 2011  2.230 1.501 1.550 2.010* 2.014* 2.006* 1.582 1.576 

  (6.726) (6.506) (6.520) (1.019) (1.018) (1.022) (1.083) (1.082) 
Year = 2012  3.108 0.929 0.965 3.003** 3.005** 3.001** 1.796 1.793 

  (6.663) (6.550) (6.565) (1.409) (1.402) (1.412) (1.293) (1.293) 
Year = 2013  5.368 2.825 2.864 5.262*** 5.264*** 5.260*** 3.857** 3.854** 

  (6.600) (6.511) (6.521) (1.742) (1.742) (1.746) (1.610) (1.608) 
Year = 2014  3.710 -0.361 -0.401 4.686** 6.423*** 6.360** 3.521 3.484 

  (6.803) (6.870) (6.876) (1.946) (2.332) (2.382) (2.239) (2.211) 
Year = 2015  3.481 -0.920 -0.933 4.643** 6.572** 6.505** 3.425 3.383 

  (6.830) (6.956) (6.959) (1.982) (2.481) (2.537) (2.131) (2.105) 
Year = 2016  6.616 1.875 1.927 7.978*** 10.03*** 9.966*** 6.670*** 6.623*** 

  (6.822) (7.044) (7.052) (2.286) (2.835) (2.925) (2.043) (2.011) 
Year = 2017  7.625 2.517 2.627 8.714*** 10.77*** 10.70*** 7.170*** 7.115*** 

  (6.934) (7.199) (7.210) (2.058) (2.729) (2.837) (1.967) (1.951) 
Year = 2018  4.951   6.029*** 8.090*** 8.012***   

  (7.157)   (1.635) (2.156) (2.300)   
Pregnancy Status Checkbox 
on Death Certificate   

18.51*** 
(3.934) 

18.39*** 
(3.961)    

10.13** 
(4.104) 

10.13** 
(4.112) 

          
Constant 66.49*** 62.99*** 49.63*** 54.18*** 40.98*** 41.41*** 40.57*** 30.81*** 30.20*** 

 (6.975) (8.168) (8.448) (10.33) (4.395) (1.245) (4.825) (6.865) (8.270) 
Observations 459 459 408 408 459 459 459 408 408 
R-squared 0.026 0.030 0.059 0.061 0.116 0.127 0.127 0.223 0.224 
Number of stateN         51 51 51 51 51 
Robust standard errors in parentheses      *** p<0.01, ** p<0.05, * p<0.1 
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Table 7. Weighted Regression Results with Unimputed Dependent Variable 
Dependent variable = Rate of maternal deaths from ICD-10 Codes A34 and O00-O99 per 100,000 births in 2010 (not imputed) 
  (1) (2) (3) (4) (5) (6) (7) (8) (9) 

VARIABLES OLS 
OLS w/ Year 
Fixed Effects 

OLS w/ Year 
Fixed Effects 
& Checkbox 

OLS w/ Year 
Fixed Effects, 
Interaction, & 

Checkbox 

Eligibility 
State & Year 
Fixed Effects 

Expansion 
State & Year 
Fixed Effects 

State & Year 
Fixed Effects 

State & Year 
Fixed Effects 
w/ Checkbox 

State & Year 
Fixed Effects 
w/ Interaction 
& Checkbox 

                    
Medicaid income eligibility 
limit for pregnant women 

-8.096*** 
(1.508) 

-7.859*** 
(1.284) 

-8.317*** 
(1.468) 

-8.211*** 
(2.288) 

7.221 
(5.454)  

7.764 
(6.388) 

9.343 
(7.264) 

9.732 
(7.609) 

          
Medicaid Expansion State -1.352 -7.089*** -7.955*** -7.400  -2.884 -3.039 -2.643 -0.586 

 (1.620) (2.144) (2.447) (7.057)  (3.177) (3.070) (2.992) (4.533) 
Interaction term between 
Medicaid eligibility and 
Medicaid Expansion    

-0.242 
(2.826)     

-0.857 
(1.427) 

          
Year = 2011  2.506 2.813 2.809 2.444 2.566 2.426 2.498 2.488 

  (2.391) (2.245) (2.252) (1.863) (1.863) (1.861) (1.887) (1.882) 
Year = 2012  4.487* 3.856 3.854 3.742 3.893* 3.764 3.086 3.076 

  (2.714) (2.505) (2.516) (2.313) (2.275) (2.299) (2.427) (2.426) 
Year = 2013  6.985** 6.505** 6.503** 6.618** 6.804** 6.652** 6.053** 6.044** 

  (3.136) (2.978) (2.991) (2.816) (2.798) (2.790) (2.911) (2.909) 
Year = 2014  11.77*** 11.02*** 11.03*** 5.741* 8.320** 7.253** 5.645 5.621 

  (3.293) (3.381) (3.399) (2.922) (3.636) (3.505) (3.561) (3.552) 
Year = 2015  12.48*** 11.74*** 11.74*** 5.481* 8.386** 7.187* 5.555 5.504 

  (3.062) (3.099) (3.107) (2.869) (3.716) (3.565) (3.454) (3.436) 
Year = 2016  14.39*** 13.47*** 13.47*** 7.144*** 10.10*** 8.899** 7.138** 7.087** 

  (2.823) (2.886) (2.896) (2.524) (3.367) (3.310) (2.982) (2.963) 
Year = 2017  13.99*** 13.08*** 13.08*** 6.449** 9.588*** 8.205** 6.429** 6.366** 

  (2.783) (2.884) (2.889) (2.454) (3.334) (3.216) (2.929) (2.898) 
Year = 2018  9.235***   1.248 4.421 3.013   

  (2.753)   (1.867) (3.085) (3.048)   
Pregnancy Status Checkbox 
on Death Certificate   

12.52*** 
(2.439) 

12.50*** 
(2.449)    

8.556* 
(4.764) 

8.531* 
(4.797) 

          
Constant 47.33*** 40.04*** 30.02*** 29.81*** 8.320 23.62*** 7.141 -3.646 -4.444 

 (3.245) (3.158) (4.025) (5.398) (12.16) (1.771) (13.92) (17.00) (17.75) 
Observations 254 254 226 226 254 254 254 226 226 
R-squared 0.105 0.211 0.263 0.263 0.139 0.142 0.149 0.198 0.199 
Number of stateN         38 38 38 37 37 
Robust standard errors in parentheses         
*** p<0.01, ** p<0.05, * p<0.1         
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Table 8. Unweighted Regression Results with Unimputed Dependent Variable 
Dependent variable = Rate of maternal deaths from ICD-10 Codes A34 and O00-O99 per 100,000 births in 2010 (not imputed) 
  (1) (2) (3) (4) (5) (6) (7) (8) (9) 

VARIABLES OLS 
OLS w/ Year 
Fixed Effects 

OLS w/ Year 
Fixed Effects 
& Checkbox 

OLS w/ Year 
Fixed Effects, 
Interaction, & 

Checkbox 

Eligibility 
State & Year 
Fixed Effects 

Expansion 
State & Year 
Fixed Effects 

State & Year 
Fixed Effects 

State & Year 
Fixed Effects 
w/ Checkbox 

State & Year 
Fixed Effects 
w/ Interaction 
& Checkbox 

                    
Medicaid income eligibility 
limit for pregnant women 

-4.709*** 
(1.601) 

-5.505*** 
(1.605) 

-4.679*** 
(1.743) 

-4.213 
(2.616) 

4.620 
(4.486)  

4.086 
(4.666) 

6.838 
(5.868) 

7.339 
(6.124) 

          
Medicaid Expansion State -0.169 -5.110** -5.883** -3.463  -2.599 -2.465 -1.093 6.526 

 (1.877) (2.321) (2.664) (8.348)  (2.749) (2.722) (2.892) (5.924) 
Interaction term between 
Medicaid eligibility and 
Medicaid Expansion    

-1.091 
(3.382)     

-3.401 
(2.090) 

          
Year = 2011  2.821 2.934 2.877 3.070 3.146 3.015 2.981 2.889 

  (2.789) (2.733) (2.746) (2.149) (2.131) (2.154) (2.177) (2.169) 
Year = 2012  4.688 3.660 3.622 3.801 3.947 3.827 2.691 2.610 

  (2.890) (2.662) (2.667) (2.537) (2.470) (2.544) (2.722) (2.727) 
Year = 2013  6.453** 5.621* 5.586* 6.811** 7.002*** 6.859** 5.882** 5.789** 

  (3.125) (2.960) (2.970) (2.609) (2.570) (2.605) (2.797) (2.800) 
Year = 2014  10.70*** 9.338** 9.305** 7.266** 9.174** 8.509** 5.965 5.861 

  (3.796) (3.846) (3.849) (3.370) (3.676) (3.789) (4.219) (4.227) 
Year = 2015  9.946*** 8.698** 8.610** 5.271 7.469* 6.711 4.131 3.943 

  (3.650) (3.627) (3.648) (3.458) (3.970) (4.053) (4.303) (4.329) 
Year = 2016  14.18*** 12.49*** 12.44*** 9.350*** 11.63*** 10.86*** 8.012** 7.847** 

  (3.339) (3.383) (3.389) (2.932) (3.388) (3.501) (3.517) (3.532) 
Year = 2017  13.15*** 11.48*** 11.41*** 8.029*** 10.51*** 9.592*** 6.707* 6.537* 

  (3.183) (3.297) (3.345) (2.622) (3.196) (3.323) (3.316) (3.332) 
Year = 2018  10.08***   3.297 5.830* 4.875   

  (3.155)   (2.718) (2.906) (3.133)   
Pregnancy Status Checkbox 
on Death Certificate   11.48*** 11.46***    7.331 7.426 

   (2.705) (2.699)    (5.099) (5.105) 
Constant 41.53*** 36.46*** 25.28*** 24.39*** 16.15* 25.46*** 17.23* 5.626 4.662 

 (3.483) (3.679) (4.667) (6.114) (9.033) (2.003) (9.287) (13.57) (14.08) 
Observations 254 254 226 226 254 254 254 226 226 
R-squared 0.023 0.102 0.148 0.148 0.126 0.129 0.132 0.175 0.178 
Number of stateN         38 38 38 37 37 
Robust standard errors in parentheses         
*** p<0.01, ** p<0.05, * p<0.1         
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Table 9. Income Eligibility Limits in 2010 and 2018 and Medicaid Expansion Decisions by 
State 

State 

Income Eligibility 
Limit in 2010 (% 

FPL) 

Income Eligibility 
Limit in 2018 (% 

FPL) Adopted? Implemented? 

When 
Expansion 

Implemented* 

Alabama 133% 146% No   
Alaska 175% 205% Yes Yes September 2015 

Arizona 150% 161% Yes Yes 2014 

Arkansas 200% 214% Yes Yes 2014 

California 300% 322% Yes Yes 2014 

Colorado 200% 265% Yes Yes 2014 

Connecticut 250% 263% Yes Yes 2014 

Delaware 200% 217% Yes Yes 2014 

District of Columbia 300% 324% Yes Yes 2014 

Florida 185% 196% No   
Georgia 200% 225% No   
Hawaii 185% 196% Yes Yes 2014 

Idaho 133% 138% Yes Yes 2020 

Illinois 200% 213% Yes Yes 2014 

Indiana 200% 218% Yes Yes February 2015 

Iowa 300% 380% Yes Yes 2014 

Kansas 150% 171% No   
Kentucky 185% 200% Yes Yes 2014 

Louisiana 200% 214% Yes Yes July 2016 

Maine 200% 214% Yes Yes 2019 

Maryland 250% 264% Yes Yes 2014 

Massachusetts 200% 205% Yes Yes 2014 

Michigan 185% 200% Yes Yes April 2014 

Minnesota 275% 283% Yes Yes 2014 

Mississippi 185% 199% No   
Missouri 185% 305% Yes No  
Montana 150% 162% Yes Yes 2016 

Nebraska 185% 202% Yes Yes October 2020 

Nevada 185% 165% Yes Yes 2014 

New Hampshire 185% 201% Yes Yes 
August 15, 

2014 

New Jersey 200% 205% Yes Yes 2014 

New Mexico 235% 255% Yes Yes 2014 

New York 200% 223% Yes Yes 2014 

North Carolina 185% 201% No   
North Dakota 133% 152% Yes Yes 2014 

Ohio 200% 205% Yes Yes 2014 

Oklahoma 185% 210% Yes No  
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Table 9 (Cont.)      

State 

Income Eligibility 
Limit in 2010 (% 

FPL) 

Income Eligibility 
Limit in 2018 (% 

FPL) Adopted? Implemented? 

When 
Expansion 

Implemented* 

Oregon 185% 190% Yes Yes 2014 

Pennsylvania 185% 220% Yes Yes 2015 

Rhode Island 250% 258% Yes Yes 2014 

South Carolina 185% 199% No   
South Dakota 133% 138% No   
Tennessee 250% 255% No   
Texas 200% 207% No   
Utah 133% 144% Yes Yes 2020 

Vermont 200% 213% Yes Yes 2014 

Virginia 200% 205% Yes Yes 2019 

Washington 185% 198% Yes Yes 2014 

West Virginia 150% 163% Yes Yes 2014 

Wisconsin 250% 306% No   
Wyoming 133% 159% No   
* Medicaid expansion was implemented on the first of the year unless otherwise indicated. If a month is specified, 
implementation was on the first of the month. 
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Table 10. Year States Added Pregnancy Status Checkbox to Death Certificates 

State Year State Added Pregnancy Status Checkbox 
Did the state implement the 

checkbox in the middle of the year? 
Alabama 2016  
Alaska 2014  
Arizona 2010  
Arkansas 2008  
California 2003  
Colorado 2015  
Connecticut 2005  
Delaware 2007  
District of Columbia 2005 Yes 

Florida 2005  
Georgia 2008  
Hawaii 2014  
Idaho 2003  
Illinois 2008  
Indiana 2008  
Iowa 2011  
Kansas 2005  
Kentucky 2010 Yes 

Louisiana 2012 Yes 

Maine 2010 Yes 

Maryland 2001  
Massachusetts 2014 Yes 

Michigan 2004  
Minnesota 2011 Yes 

Mississippi 2012  
Missouri 2010  
Montana 2003  
Nebraska 2005  
Nevada 2008  
New Hampshire 2004 Yes 

New Jersey 2004  
New Mexico 2006  
New York 2003  
North Carolina 2014  
North Dakota 2008  
Ohio 2007  
Oklahoma 2004  
Oregon 2006  
Pennsylvania 2012  
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Table 10 (Cont.)   

State Year State Added Pregnancy Status Checkbox 
Did the state implement the 

checkbox in the middle of the year? 

Rhode Island 2006  
South Carolina 2005  
South Dakota 2004  
Tennessee 2012  
Texas 2006  
Utah 2005  
Vermont 2008 Yes 

Virginia 2014 Yes 

Washington 2004  
West Virginia 2017 Yes 

Wisconsin 2013 Yes 

Wyoming 2004  
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Table 11. Number of Years in which Maternal Death Counts Were Available 

State 
Number of years state maternal 

deaths reported 
In which years did the state report  

maternal deaths? 
Alabama 4 2015, 2016, 2017, 2018 

Alaska 0 No years 

Arizona 9 2010-2018 

Arkansas 9 2010-2018 

California 9 2010-2018 

Colorado 5 2013, 2014, 2015, 2016, 2017 

Connecticut 2 2011, 2017 

Delaware 0 No years 

District of Columbia 0 No years 

Florida 9 2010-2018 

Georgia 9 2010-2018 

Hawaii 0 No years 

Idaho 1 2010 

Illinois 9 2010-2018 

Indiana 9 2010-2018 

Iowa 3 2014, 2016, 2017 

Kansas 4 2010, 2013, 2016, 2017 

Kentucky 7 2010, 2011, 2013, 2015, 2016, 2017, 2018 

Louisiana 7 2012, 2013, 2014, 2015, 2016, 2017, 2018 

Maine 0 No years 

Maryland 9 2010-2018 

Massachusetts 3 2016, 2017, 2018 

Michigan 9 2010-2018 

Minnesota 7 2011, 2012, 2013, 2014, 2016, 2017, 2018 

Mississippi 7 2010, 2011, 2012, 2013, 2016, 2017, 2018 

Missouri 9 2010-2018 

Montana 0 No years 

Nebraska 0 No years 

Nevada 1 2017 

New Hampshire 0 No years 

New Jersey 9 2010-2018 

New Mexico 2 2011, 2017 

New York 9 2010-2018 

North Carolina 9 2010-2018 

North Dakota 0 No years 

Ohio 9 2010-2018 

Oklahoma 9 2010-2018 

Oregon 3 2011, 2013, 2017 

Pennsylvania 9 2010-2018 
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Table 11 (Cont.)   

State 
Number of years state maternal 

deaths reported 
In which years did the state report  

maternal deaths? 

Rhode Island 0 No years 

South Carolina 9 2010-2018 

South Dakota 0 No years 

Tennessee 7 2012, 2013, 2014, 2015, 2016, 2017, 2018 

Texas 9 2010-2018 

Utah 4 2013, 2014, 2015, 2017 

Vermont 0 No years 

Virginia 8 2011, 2012, 2013, 2014, 2015, 2016, 2017, 2018 

Washington 9 2010-2018 

West Virginia 1 2018 

Wisconsin 7 2010, 2011, 2013, 2014, 2015, 2016, 2017 

Wyoming 0 No years 
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