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Background and rationale

Abortion is a safe and common procedure that the majority of Americans support in most
circumstances.'™ An estimated 14.6 abortions are performed per 1,000 women of reproductive
age each year.® Safe and available abortion procedures are a key component of women’s
primary care, and abortion access allows women to pursue educational and economic
opportunities.” Trends in abortions in the United States are patterned along a social gradient,
with economically and educationally disadvantaged women and racial minorities receiving
disproportionately high numbers of abortions; abortions help reduce the consequences of
structural disparities in health education, birth control use, and unexpected pregnancies among
historically underserved populations by allowing women to control their reproductive

choices.?10

Restrictive abortion legislation refers to state laws that place limitations on legal abortion.
Though abortion is legal at the federal level in the United States, it is policies at the state level
that determine the particulars of who can obtain abortion, how, when, and under what
circumstances. State governments have attempted to restrict abortion access since its federal
legalization: since 1973,! over 1,100 state abortion restrictions have been passed, a third of
which passed in the last decade.!? While legislators frequently cite women’s health and safety
as the motivation behind these laws, they often acknowledge — privately or publicly — the
ultimate goal is to reduce the number of legal abortions.!371¢ Key examples of restrictive
abortion legislation include Medicaid restriction laws that prevent state Medicaid programs

from covering abortion costs,* waiting periods or mandatory delays laws which require a
g

! Medicaid funding is jointly covered by federal funds and state funds. The 1976 Hyde Amendment made it illegal
nationally to use federal funds, but not state funds, to cover abortions.
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certain amount of time to pass between making an abortion appointment and receiving a
procedure, targeted regulation of abortion provider ( “TRAP”) laws that create licensing barriers
or onerous building regulations for abortion providers, informed consent laws that require
minors seeking abortion to obtain consent from one or both parents before the procedure,
mandatory counseling laws which require women to receive state-created health information
from a medical provider before the procedure, mandatory ultrasound laws which require
women seeking abortion to receive ultrasounds regardless of medical necessity, or two-visit
laws that require women to personally appear in the clinic at least once before the day of the

procedure.

There is mixed evidence that restrictive abortion legislation impacts abortion rates. For
example, Medicaid funding restrictions have been shown to lower abortion rates by an
estimated 3 to 5 percent.}’~22 Parental notification laws have also been associated with reduced
abortion rates.1’?123 However, mandatory counseling laws, two-visit laws, TRAP licensing and

TRAP facility laws do not impact abortion rates.1”/?

Examining the effects of individual restrictions may be less meaningful for health outcomes
than considering the number and type of restrictive laws. Restrictive abortion laws can be
divided into demand-side laws and supply-side laws.???426 Broadly, laws that make abortion
less desirable or more difficult for patients to obtain are categorized as demand-side laws—
these include parental consent laws, Medicaid restrictions, or mandatory delay laws—whereas
those that limit the capability of providers to perform abortions or mandate certain clinical
practices are categorized as supply-side. Supply-side laws are thought to be more detrimental
to abortion access because they directly impact provider and clinic availability, though few

studies have examined this hypothesis on the national scale.?#%7:28

The population health impact of restrictive legislation in the United States is largely unknown.
Generally, restrictive abortion legislation has not been shown to reduce the rate of abortion
complications (in the United States, the safety profile of abortions is similar to that of dental
procedures, 0.7 deaths per 100,000 at risk),>™ so these laws are not expected to make abortion

procedures any safer, thus are unlikely to confer any immediate health benefit to women.?%737
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Globally, fewer anti-abortion restrictions are associated with improved maternal mortality
rates, both because abortion is overall safer for women than delivering to term, and due to the
dangers of illegal and unsafe abortion in countries where abortion is not widely available.®383?
Abortion laws may impact child and infant health as well, because unwanted pregnancy is a
predictor of child maltreatment.**~*2 Certain laws may increase child abuse and increase child

mortality; these studies, however, focused only on a small number of demand-side laws.*3®,

The health consequences of restrictive abortion legislation are likely to be particularly
detrimental to women and children of color. Restrictive abortion legislation leads to clinic
closures, increased travel distances, delays, and increased expenses.?’2847-56 Black women not
only utilize abortion services at disproportionately high rates, and but they are also more likely
to be impacted by these barriers to care because of the entrenched, historic overlap between
socioeconomic resources and race in the United States which have resulted in fewer flexible
and health resources for women of color.>’%° These laws are likely contributors to Black-White

health disparities among US women and children need to be evaluated further.

In sum, restrictive abortion legislation is common in the United States and the effect of these
laws on women’s and children’s health is poorly understood. It is similarly unknown if certain
types of abortion-limiting laws —i.e., demand-side or supply-side —are more or less detrimental
to health. The first aim of the current study was to examine the associations between of
abortion-limiting legislation and women and children’s mortality. We considered the total
number of abortion restriction laws, as well as the only supply-side and only demand-side laws
to understand if one or the other is a larger contributor to health effects. We anticipated that
states with more restrictive abortion laws would have worse health outcomes than those with
fewer; we expected that supply-side laws would have more pronounced effects than demand-

side laws.

The second aim was to understand if these laws contribute to health disparities, by examining
whether the effects of abortion regulation were more detrimental among Black vs. White

women and children. We expected that negative health effects would be more pronounced
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among Black women compared to White women for all outcomes. In Aim 2, we also examined

whether supply-side or demand-side laws contribute differentially to mortality outcomes.
Methods
Measures

The exposure of interest was the number of restrictive abortion laws each of all 50 states and
Washington, D.C. Restrictive abortion legislation can encompass up to 34 different abortion
laws that have been enacted between 1973 and 2013;%! due to variability from state-to-state
(and similar laws being mutually exclusive with each other) the laws were ultimately grouped
into 16 unique categories, consistent with previous research (e.g., 21:22:24726/45,46,62-65) ' The

exposure was measured continuously for each state by year.

Abortion laws were further divided into supply-side (N=8) and demand-side laws (N=8). Table 1
lists the laws under examination, their first year of passage, their most recent year of passage
(through 2013), and the number of states that have passed each law. Demand-side laws include
requiring mandatory counseling before obtaining abortion procedures; restrictions on use of
private insurance for abortion services; restrictions of medication abortion, including requiring
multiple patient visits and non-evidence based medication guidelines; special laws targeting
minors such as requiring parental consent; restrictions against using public funds to pay for
abortions; mandatory waiting periods for women seeking abortions; restrictions against sex-
selective abortion; and mandatory viability tests or ultrasounds regardless of medical necessity.
Supply-side laws include requiring admitting privileges at nearby hospitals for abortion
providers; special provisions for fetal tissue disposal; procedural laws limiting abortion due to
fetal pain; procedural laws limiting the gestational limit for abortions, ranging from very early to
very late; laws prohibiting physicians from performing intact dilation and evacuation
procedures; laws specifying that only physicians can perform abortion procedures, rather than
nurses/midwives or other trained providers; laws limiting the procedures that publicly funded
providers can offer; and TRAP laws requiring special licensing and building requirements for

abortion facilities.
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The outcome variables considered were: all-cause mortality per 100,000 adult women; infant
mortality defined infant death up until the age of 1 per 100,000 live births; maternal mortality
defined as deaths during pregnancy, childbearing or the puerperium (ICD-10 code O00-099 ©°)
per 100,000 adult women; and child mortality defined as any death between the ages of 1 - 15
per 100,000 children. All adult mortality rates were age-standardized to the U.S. age
distribution for women in 2000. Stratified analyses examine Black mortality outcomes and
White mortality outcomes; these were respectively standardized to the U.S. age distribution for

women in 2000 for Black and White subgroups. All outcomes were at the state level.

Because state laws are not randomly assigned, states have certain characteristics that lead to
both the passage of certain laws and health outcomes; these may confound the relationship
between restrictive abortion legislation and the health outcomes of interest. For this analysis
confounders were selected based on their known associations with both the exposures and
outcomes of interest. These included politics, beliefs, and attitudes, and state-level

demographics.

Politics, beliefs, and attitudes: Common causes of both abortion legislation and mortality

outcomes are state-level beliefs and attitudes and state-level legislative composition.®16”
Abortion policies and other so-called “morality” policies are sensitive to area religious attitudes
and lobbying by religious interest groups.®2%8 While the Catholic church’s condemnation of
abortion is important for international abortion rights, in the United States abortion policies are
particularly impacted by strong mobilization of Evangelical Christian groups.®®~’! In addition,
abortion restrictions are politically polarized in the United States, with political conservatives
typically in favor of and political liberals typically opposed to more restrictions on abortion.®®
State-level beliefs and attitudes are potential confounders not only because of their effects on
abortion policy, but because they impact health outcomes through other morality policies and
health care laws; for example, more conservative states not only implement more anti-abortion
legislation, but may also provide less state-matched Medicaid funding for public facilities, which

impact women and children’s health.
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State-level beliefs and attitudes were therefore operationalized as 1. the proportion of
evangelical Christians in each state, and 2. as state-level political ideology, captured
continuously by a citizen ideology measure (“CITI score”) developed by Berry et al’? (this ranges
from 0 to 100, with higher values indicating more liberal). The gender composition of state
legislature is an important predictor of abortion policy®! and was also included as a confounder,

measured as the percentage of women in each state’s legislature each year.

Demographic characteristics: Similar to previous research examining restrictive abortion

legislation, we included demographic confounders that may be common causes of both
changes in law and changes in mortality rates. These included the state poverty rate, birth rate
(measured as number of live births/women ages 15-44), and the GINI coefficient for each state,
which is a measure of economic inequality based on the income distribution within each state,

ranging from 0 (complete equality) to 1 (complete inequality).”?

Because of decreases in all mortality outcomes over time, year was included in all models

(crude effects and adjusted).
Data sources

State exposure history by year between 1973-2013 was made available directly to the authors
by Dr. Rebecca Kreitzer, who compiled the laws for each state and Washington, D.C.5* Our
outcomes of interest, state-level all-cause and cause-specific mortality by race and sex, were
obtained from NCHS.”#76 Covariate data were obtained through the Institute for Public Policy
and Social Research at Michigan State University.”” Not all covariates were always routinely
collected or made available for the earliest years of exposure (1973-1979), so all models are

restricted to 1980-2013.
Analytic approach

We modeled the effects of state-level abortion legislation on mortality risk using Poisson
regression with robust standard error, first for crude effect (plus year), subsequently with
adjustment for state-level politics, beliefs, and attitudes, and then finally with control for

demographics. Outcomes and exposures were both modeled continuously. All analyses were
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then stratified by race to examine differential effects among Black women compared to non-

Hispanic White women.
All analyses were performed in SAS 9.4.
Results

Table 2 shows the distribution of the exposures and covariates over the study period. On
average, any one state had approximately 5 restrictive abortion laws between 1973 and 2013,
ranging from O to 15. No one state ever had all 16 restrictive abortion laws enacted. The

average state had approximately equal supply-side and demand-side laws.

Table 3 shows the associations between restrictive abortion legislation and the outcomes of
interest for Aim 1, with subsequent adjustment for relevant confounders. Model 1 examines
the effects of a 1-unit increase in any abortion law, adjusted for year; model 2 further adjusts
for politics, attitudes, and beliefs; model 3 further adjusts for state demographics. Models 4 and
5 examine the effects of a 1-unit increase in only demand-side laws or only supply-side laws,

respectively, with adjustment for all confounders.

All effects are modest, and the majority of the models show null effects. Rates of all-cause
mortality, reproductive cancer mortality, maternal mortality, and child mortality were not
impacted to increases in restrictive abortion legislation, either in aggregate or disaggregated
either supply-side or demand-side laws alone. However, infant mortality had small but
significant increases in response to increases in restrictive abortion legislation (model 3 RR:
1.011, 95% CI: 1.002, 1.019 for infant mortality). For infant mortality, supply-side laws alone
were significantly associated with increased rates of mortality, but the effects were similar in

magnitude for both supply- and demand-side laws.

Table 4 examines shows the results for Aim 2, in which the associations are stratified by race.
The Black vs. White adult outcomes were age-standardized to two different populations — the
2000 U.S. Black population and White population, respectively. In sensitivity analyses, we age-
standardized both outcomes to the overall U.S. population for women in 2000, and this did not

change our results or interpretation. Formal tests of interaction were performed by pooling the
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two groups and examining the multiplicative interaction term between racial group and
number of laws. Examining the mortality outcomes stratified by race, increased restrictive
abortion legislation was shown to increase all-cause mortality among Blacks but not Whites,
despite null findings in the overall population models (RR: 1.024, 95% Cl: 1.012, 1.037 for
Blacks; RR: 1.040, 95% Cl: 0.960, 1.128 for Whites). Similarly, Black child mortality was
significantly elevated in response to increased restrictive abortion legislation (RR: 1.028, 95% Cl:
1.008, 1.048), in spite of null findings for the overall population. No other effects were
significant or dramatically different across racial categories. Of the observed effects, only child
mortality showed significant interaction between race and legislation, indicating not only larger

effects but a steeper slope.

Discussion

In this study, we examine various mortality outcomes associated with increases in restrictive
abortion legislation. We find modest but significant increases in infant mortality, with similar
magnitude effects for both supply-side and demand-side laws. We find evidence that the

effects of restrictive abortion legislation are stronger among Blacks than Whites, particularly

Black children.

For Aim 1, we examined the associations between restrictive abortion legislation and mortality
outcomes among the entire U.S. population. We found no evidence of increased rates of adult
all-cause mortality in response to restrictive abortion legislation, but did find increases in infant
all-cause mortality that are consistent with our study hypotheses. Infant mortality increased by
approximately 1% with every additional restrictive law. These rates are calculated per 100,000
live births, thus these are small changes. However, on the population scale, these are numbers
are meaningful and do add up: in 2014, there were approximately 3 million live births in the
United States, and over 23,000 infant deaths; the infant mortality rate was 582.1 deaths per
100,000 live births.”® The average state has multiple restrictive abortion laws, with some having
up to 15 unique laws; if each increases the infant mortality rate by an estimated 1%, every

additional law would lead to approximately 6 preventable infant deaths in the U.S. (using the
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2014 estimates). Importantly, we found no evidence that restrictive abortion legislation confers

any protective effects for women’s and children’s mortality.

In the U.S., the leading causes of infant mortality are congenital malformations, low birth
weight, injury, sudden infant death syndrome (SIDS), and complications from birth.”® Increases
in each of these may be a plausible consequence of restrictive abortion legislation; increased
neonatal mortality, low birth weight, and preterm birth (which causes low birth weight) have all
been linked to reduced abortion availability.8° Congenital malformations in particular are a
leading reason why women seek later term abortions,®%82 and if women are unable to access
timely abortion and instead deliver at term, we would expect these women to experience
infant loss at higher rates. Globally, unintended pregnancies are associated with increased rates
of infant and neonatal mortality.®® Abortion is socially patterned, and the women who are more
likely to seek abortion for an unplanned pregnancy—those who are young, low-income, and
low-education—are those whose infants are at increased risk for low birth weight, infant injury,
SIDS, and birth complications.84-8¢ |f these women are unable to obtain abortion, their
alternative is to deliver at term, and their babies will be at higher risk for infant mortality.
However, these women are also at increased risk of high-risk labor conditions, so we were
surprised to find an increased risk of infant mortality but not a commensurate increase in
maternal mortality. Maternal mortality is much rarer than infant mortality, and the effects may
have been extremely small. Alternatively, restrictive abortion legislation may instead impact

maternal morbidity but not mortality, which is outside the scope of this current study.

Our second aim was to determine if restrictive abortion legislation contributed to further health
disparities between Black and White women. We saw small increases in all-cause adult and
child mortality among Black but not White women (Table 4), but did not see increases in the
unstratified model (Table 3). This is consistent with our hypothesized mechanism that Black
women experience more barriers to abortion as a function of restrictive abortion legislation,
and that restrictive abortion legislation has contributed to Black-White health disparities. To

better understand the specific pathways through which restrictive abortion legislation increases
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all-cause mortality among Black women, in future research we will interrogate specific causes
of death, including communicable diseases, which may be impacted by restrictive abortion

legislation and which Black women may be at higher risk of contracting.

Our findings that restrictive abortion legislation is associated with Black child mortality is
consistent with previous literature that has shown that certain laws increase rates of child
death and child maltreatment.**=%¢ Though we did not see increases in child mortality in the
unstratified models, the stratified analyses were consistent with our hypothesis that the effects
of restrictive abortion legislation would be more harmful to Black than to White women and
children. Black women who cannot obtain abortion may have higher-risk children because of
racial gaps in affordable child-care, education, social support, and services that increasingly
disadvantage children of unplanned pregnancies, who already experience higher mortality rates

than those of planned pregnancies.>’->8838788

We found no significant effects for infant mortality when stratifying by racial subgroup, despite
the significant findings in the population models. This could be a function of statistical power:
the effects in the population model were very small, and it may be that in population subgroups
those effects are vanishingly small, to the point of being statistically undetectable. It may
instead be that the subgroup with the strongest effects in breast cancer and infant mortality is
neither Black nor White, which were the only two subgroups under consideration. Women from
other minority racial/ethnic subgroups, such as Hispanic White or American Indian, may be

disproportionately vulnerable to the effects of restrictive abortion laws.

In both aims we also sought to understand whether supply-side laws and demand-side laws had
differing health impacts. We find evidence that both categories of law are associated with
mortality. For adult outcomes, both supply-side laws and demand-side laws were associated
with positive effects of similar magnitude, suggesting that neither type of law is the main driver
of the observed relationship, but that both contribute. For infant outcomes in undtratified

models, supply- but not demand-side laws were significant (Table 3); for Black child mortality in
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the stratified models (Table 4), the pattern was reversed. However, for these child and infant
mortality outcomes, the supply-side and demand-side laws had similar effect sizes and highly
overlapping confidence intervals, and were overall not suggestive of a meaningful difference in
effect between the two domains of the law. Supply-side laws are hypothesized to be more
impactful than demand-side laws because they target abortion providers directly, and could
therefore have more pronounced impacts on abortion availability.?* Yet for these particular
outcomes, we find insufficient evidence that supply-side laws are dramatically more impactful,

or driving the overall effect.

Because this relationship has been largely unexplored and we believe the number of state laws
matter for health, we chose to model the exposures and outcomes continuously. This is a
potential modeling limitation because the relationship between restrictive abortion legislation
and health outcomes may not be a simple, linear relationship. Considering different ways to
group and measure the exposure will help us to understand how these laws operate, which

laws matter, and under what circumstances.

We chose to use multivariable regressions to model these relationships. For the observed
associations to be interpreted causally, we need to have controlled for all common causes of
both restrictive abortion legislation and the mortality outcomes. While we believe that all
relevant confounders have been accounted for, residual confounding is always a concern; there
may be unmeasured common causes of restrictive abortion legislation and mortality that are
creating apparent effects. As other potential causes are identified, further research must rule
them out as alternative explanations. Further research can help disentangle these effects by
examining more proximate health outcomes that could likely mediate the relationship between
laws and mortality; future studies may also examine the specificity of these effects by
demonstrating the absence of effect in outcomes that could not be plausibly related to
restrictive abortion legislation, which would give us more confidence in the observed effect.
Future studies may also consider the use of alternative methods, such as quasi-experimental

methods, to address residual confounding: for example, difference-in-difference models are
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generally-accepted techniques for analyzing interventions like laws, and they allow for inclusion
of covariates (to account for known confounders) while also accommodating time-invariant
unmeasured confounders that do not change over the study period, like unmeasured
differences between states.?? These come with more assumptions than traditional regression
techniques and are better suited for binary exposures, unlike the models we used which

examined laws continuously.

Health policies impact people’s lives, resources, decision making, and behaviors: the health and
welfare of the public is a consequence of the policies that shape people’s environments. In the
case of abortion legislation, these laws are created and passed in order to directly impact
women'’s health care and access; despite their prevalence, these policies are insufficiently
evaluated with respect to their real effects on health. While much more work needs to be done
to understand the nature of how these laws impact women and children’s health, in this study
we have found evidence that these policies are providing no benefits but may be causing

significant harm, in particular Black women and children.
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Tables and Figures

Table 1: List of restrictive laws, year of first/most recent adoption, number of states with the law as of 2013, and

restriction domain (adapted from Kreitzer®! and Joyce??)

First adoption | Last adoption N states
Law Domain
of law of law with the law

Mandatory counseling 1973 2013 40 Demand
Restrictions on private insurance use for abortion 1978 2013 24 Demand
Restrictions on medication abortion 2001 2013 18 Demand
Special restrictions for minors 1973 2006 28 Demand
Restrictions on public insurance for abortion 1977 2013 48 Demand
Mandatory waiting period 1973 2011 31 Demand
No sex-selective abortion 1975 2013 6 Demand
Mandatory viability test or ultrasound 1984 2012 25 Demand
Admitting privileges 2011 2013 13 Supply
Fetal tissue disposal 1980 2013 21 Supply
Gestational age limit 1975 2013 32 Supply
Fetal pain laws 2011 2013 10 Supply
Intact dilation and evacuation prohibited 1995 2000 31 Supply
Only physicians can provide abortions 1973 2002 45 Supply
Publicly funded providers cannot perform abortions 1981 2010 22 Supply
TRAP laws 1973 2013 37 Supply
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Table 2: Covariate distribution, state level, all years

Average (S.D) Range
Restrictive abortion laws
e Number of laws 4.63 (3.56) 0-15
e Number of demand-side laws 2.21(1.99) 0-8
e Number of supply-side laws 2.42 (1.79) 0-8

Politics, attitudes, beliefs

e Women in state legislature (%)

19.07% (8.43)

0.70-41.10%

e CITl score

48.59 (15.80)

7.49-95.97

e Evangelical population (%)

18.93% (14.35)

1.10% — 74.00%

Demographic factors
e Poverty rate (%) 13.15% (3.91) 2.90% —27.20%
e GINI Index 0.55 (0.06) 0.43-0.71
e Birth rate 0.07 (0.01) 0.05-0.12
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Table 3: Risk ratios of the effects of restrictive abortion laws on mortality outcomes

All-cause Maternal Infant Child
mortality rate mortality rate mortality rate | mortality rate
Risk ratio Risk ratio Risk ratio Risk ratio
(95% Cl) (95% Cl) (95% Cl) (95% Cl)
Model 1: N of laws, 1.011 0.970 1.007 1.011

adjusted for year

(0.998, 1.025)

(0.916, 1.027)

(0.980, 1.035)

(0.991, 1.032)

Model 2: Further
adjusted for politics,
attitudes, and beliefs

1.007
(0.995, 1.019)

0.975*
(0.950, 1.000)

1.008
(0.999, 1.017)

1.003
(0.992, 1.015)

Model 3: Further
adjusted for
demographics

1.007
(0.997, 1.018)

0.981
(0.957, 1.006)

1.011*
(1.002, 1.019)

1.006
(0.996, 1.016)

Model 4: Demand-
side laws only,
adjusted for all
covariates

1.016
(0.997, 1.035)

0.981
(0.940, 1.024)

1.012
(0.998, 1.027)

1.005
(0.988, 1.022)

Model 5: Supply-side
laws only, adjusted for
all covariates

1.005
(0.991, 1.020)

0.960
(0.912, 1.010)

1.021*
(1.004, 1.037)

1.015
(0.997, 1.033)

*p<0.05, ** p<0.01, ***p<0.001
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Table 4: Mortality outcomes stratified by race
Exposure Mortality Outcome Mortality Outcome
Adjusted RR* (95% Cl) Adjusted RR* (95% Cl)

White all-cause

Black all-cause

mortality rate mortality rate
N laws 1.024 (1.012, 1.037)*** | 1.040 (0.960, 1.128)
N demand-side laws 1.039 (1.020, 1.058)*** | 1.041 (0.962, 1.126)

1.034 (1.009, 1.060)** | 1.088 (0.908, 1.304)

N supply-side laws

Black maternal White maternal
mortality rate mortality rate

N laws 1.103 (0.978, 1.245) 1.010 (0.965, 1.058)
N demand-side laws 1.149 (0.974, 1.355) 1.041 (0.966, 1.122)
N supply-side laws 1.161 (0.935, 1.442) 0.980 (0.910, 1.056)

Black infant mortality White infant mortality

rate rate
N laws 1.011 (0.995, 1.027) 1.011 (0.995, 1.028)
N demand-side laws 1.019 (0.993, 1.047) 1.023 (0.996, 1.050)

N supply-side laws 1.012 (0.985, 1.039) 1.006 (0.978, 1.035)

Black child mortality White child mortality

ratet ratet
N laws 1.028 (1.008, 1.048)** 1.011 (0.992, 1.031)
N demand-side laws 1.045 (1.015, 1.075)** 1.022 (0.991, 1.054)
N supply-side laws 1.035 (1.005, 1.066)* 1.007 (0.973, 1.042)

*Adjusted for year, political composition, beliefs and attitudes, and demographics
*p<0.05, ** p<0.01, ***p<0.001, +p<0.05 for race x laws interaction
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