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Abstract

Context: Previous research finds that some state policies regarding alcohol use during pregnancy
(alcohol/pregnancy policies) increase low birthweight (LBW) and preterm birth (PTB), decrease
prenatal care utilization, and have inconclusive relationships with alcohol use during pregnancy.

Objective: This research examines whether effects of eight alcohol/pregnancy policies vary by
education status, hypothesizing that health benefits of policies will be concentrated among women
with more education and health harms will be concentrated among women with less education.

Methods: This study uses 1972-2015 Vital Statistics data, 1985-2016 Behavioral Risk Factor
Surveillance System data, policy data from NIAAA’s Alcohol Policy Information System and
original legal research, and state-level control variables. Analyses include multivariable logistic
regressions with educationXpolicy interaction terms as main predictors.

Results: The impact of alcohol/pregnancy policies varied by education status for PTB and LBW
for all policies, for prenatal care use for some policies, and generally did not vary for alcohol use
for any policy. Hypotheses were not supported. Five policies had adverse effects on PTB and LBW
for high school graduates. Six policies had adverse effects on PTB and LBW for women with
more than high school education. In contrast, two policies had beneficial effects on PTB and/or
LBW for women with less than high school education. For prenatal care, patterns were generally
similar, with adverse effects concentrated among women with more education and beneficial
effects among women with less education. Although associations between policies and alcohol use
during pregnancy varied by education, there was no clear pattern.
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Conclusions: Effects of alcohol/pregnancy policies on birth outcomes and prenatal care use vary
by education status, with women with more education typically experiencing health harms and
women with less education either not experiencing the harms or experiencing health benefits. New
policy approaches that reduce harms related to alcohol use during pregnancy are needed.

Introduction

Recent research categorizes state-level policies targeting alcohol use during pregnancy
(alcohol/pregnancy policies) as either supportive or punitive.1=3 Conceptually, supportive
policies offer information, services, and treatment that might prevent or treat use during
pregnancy or protect women from prosecution. Punitive policies use threats of punishment
or punish use during pregnancy by threatening and carrying out removal of children and
involuntary treatment. State-level alcohol pregnancy policy environments have become more
punitive over time.23 In 2013, more than 40 states had at least one alcohol/pregnancy policy.
2 Categorizing alcohol/pregnancy policies into supportive versus punitive matters from
ethical and legal perspectives, but may be less useful from an effectiveness standpoint, about
which there is limited research. One recent study found that Mandatory Warning Sign
policies may be associated with improvements in some birth outcomes, such as reductions in
very low birthweights.# In contrast, our previous research studying the effects of more than
40 years of alcohol/pregnancy policies found that, at best, most policies do not improve birth
outcomes or prenatal care use.> At worst, some policies (Mandatory Warning Signs and
Child Abuse/Neglect) lead to increased adverse birth outcomes and decreased prenatal care
use.? Further, these relationships vary by race.® Our research also found that most policies
are not associated with alcohol use during pregnancy,” and, to the extent there are
relationships, they vary by race/ethnicity.8 When combined with birth outcomes findings,
these findings may be better interpreted as indicators of women’s willingness to self-report
alcohol use in different policy environments rather than changes in alcohol use. Such results
reflect concerns raised in arguments about potential detrimental effects of these policies.%10
Findings from qualitative research and smaller quantitative studies support plausibility of
these relationships, as they have found that fear of being reported to CPS and losing children
is a barrier to prenatal care use for women who use drugs!1-12; alcohol warning label
policies and warning signs may raise awareness that does not translate into behavior!3; and
fear of having already irreversibly harmed a baby is a reason for not making changes in
alcohol/drug use after discovering pregnancy and is a barrier to prenatal care.11.14

Before discounting current alcohol/pregnancy policy approaches, though, additional research
is needed to assess whether such policies benefit subsets of people. If effects are in different
directions in socioeconomic status subgroups, overall results could mask differences and
lead to erroneous conclusions. Effects could plausibly vary by socioeconomic status
subgroups. Recent work emphasizes that 1) population-level interventions that improve
health overall do not necessarily reduce and may increase disparities!®; 2) approaches to
population health that rely on individual agency and ability to apply knowledge and
information to one’s own behaviors, which may be more likely among higher socioeconomic
status women, may increase disparities'6-18; and 3) being involved with CPS is more
common among women of lower socioeconomic status!®, and thus could make prenatal care
avoidance more common.
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Here, we examine whether effects of alcohol/pregnancy policies on low birthweight (LBW),
preterm birth (PTB), prenatal care use (PNC), and alcohol use during pregnancy differ by
socioeconomic status, measured as women’s education status. Based on recent work
described above, we expect benefits (i.e. decreased adverse birth outcomes, increased PNC,
decreased alcohol during pregnancy) to be greater among women with more education. We
expect harms (i.e. increased adverse birth outcomes, decreased PNC, increased alcohol
during pregnancy) to be greater among women with less education.

Data sources

This study uses 1972-2015 Vital Statistics data for birth outcomes (LBW, PTB) and PNC;
1985-2016 Behavioral Risk Factor Surveillance System (BRFSS) data for alcohol use
during pregnancy; NIAAA’s Alcohol Policy Information System (AP1S)20 and original legal
research for alcohol/pregnancy policies; and secondary sources for state-level controls.

Vital Statistics data were obtained from Natality Birth Data (http://www.nber.org/data/vital-
statistics-natality-data.html) and requests to the Centers for Disease Control and Prevention
for restricted use data from 2005-2015. These data include individual-level data for U.S.
births. Between 1972 and 1984, these data include a 50-100% sample of all births.
Beginning in 1985, they include 100% of births. LBW and PTB are available throughout the
study period, and PNC has been included in all states since 1980 and 43 states from 1972—
1979. All singleton births during the study time period among residents of 50 U.S. states and
D.C. were included. The dataset includes 155,446,714 births.

BRFSS is an annual telephone survey that tracks health behaviors and health status of U.S.
adults. Pregnancy status has been assessed annually since 1985. BRFSS has included
questions about alcohol use since 1984, although data about alcohol use were not collected
during even years in the 1990s. In 1993, participation rates were more than 70%; in the
2000s, participation rates were closer to 50%. Our analytic sample consists of female
BRFSS respondents of reproductive age (18-44) who indicated they were currently pregnant
and provided data on drinking (n=57,194 between 1985-2016).

State-level alcohol/pregnancy policy statutory, regulatory, and effective date data were
obtained from APIS and original legal research. We have described processes for obtaining
and coding these data elsewhere.2 Briefly, processes involved 1) identifying and gathering
relevant statutes and regulations; 2) identifying effective dates for each; 3) coding policies,
including ensuring inter-rater reliability; and 4) checking with states and secondary sources
to ensure accuracy of data gathering and coding.

We obtained state-level control data from the U.S. Census, U.S. Centers for Disease Control
and Prevention, APIS, published research,21-23 and original legal research.

Alcohol/pregnancy policy data were merged with individual-level Vital Statistics data based
on month and year the woman became pregnant. Alcohol/pregnancy policy data were
merged with individual-level BRFSS data based on year the survey was completed.
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Measures

Outcomes: Birth outcomes include Low birthweight (LBW, dichotomous outcome of born
less versus at or more than 2500 grams?4) and Preterm birth [PTB, dichotomous outcome of
born before vs. at or after 37 weeks gestation?®]. We also examined Prenatal care use [PNC,
any prenatal care, late entry (i.e. after the first trimester), and inadequate care (accounts for
timing of entry and number of visits, based on Kotelchuck index28]. Alcohol use during
pregnancy outcomes refer to use the month before the survey and include 1) Any alcohol
(dichotomous, one or more drinks); 2) Any binge drinking [dichotomous, five or more (four
or more beginning in 2006) drinks on an occasion]; 3) Heavy drinking (frequency, quantity,
and binge drinking frequency, using indexing?’-28 and modeled as a dichotomous outcome
of 16+ in the past month, roughly four or more drinks per week, a level at which there is
well documented harm?2). Our modeling approach (fixed effects for year) accounts for
changes in items/question wording over time.

Alcohol/Pregnancy Policy predictors: State-level alcohol/pregnancy policies are main
independent variables. Mandatory Warning Signs, Prohibitions on Criminal Prosecution,
Reporting for Data/Treatment Purposes, Priority Treatment for Pregnant Women, and
Priority Treatment for Pregnant Women and Women with Children are considered
supportive. Child Abuse/Neglect, Civil Commitment, and CPS Reporting Requirements are
considered punitive. Policy variables are dichotomous.

Moderators: Education (<high school, high school graduate or equivalent, >high school,

other/missing) was chosen as the measure of socioeconomic status because it was included
consistently and measured mostly consistently and because more education is a reasonable
proxy for individual aptitude to apply knowledge and information to one’s own behaviors.

Individual-level controls: Individual-level controls for Vital Statistics analyses include
maternal age, race, marital status, education, nativity, and parity. For BRFSS, they include
age, race, marital status, education, income, tobacco use, and physical activity.

State-level controls: State-level controls include state- and year-specific unemployment
rate, poverty rate, per capita cigarette sales, retail control policies for wine and for spirits,
and per capita alcohol consumption. In Vital Statistics analyses, per capita alcohol
consumption is used as a proxy for regional drinking culture and other alcohol policies that
influence alcohol consumption in general.

Analysis—Multivariable logistic regression models included all policy indicators, fixed
effects for state and year, adjusted for individual and state-level control variables, and
accounted for clustering of standard errors according to state of residence. Analyses
included state and year fixed effects to account for changes in data gathering over time and
other events in those states and years. Birth certificate version indicator variables were
included in Vital Statistics analyses. State-specific cubic time trends were in Vital Statistics
analyses to address concerns with endogeneity. It was infeasible to include state-specific
time trends in BRFSS analyses.
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To assess for differential effects by education, we examined interactions between education
and each policy in separate models; that is, although all models included all policy
indicators, only one interaction term was examined at a time. Overall, interactions were
considered statistically significant if a Wald Test was p<.05. Group-specific interaction
terms were considered statistically significant if both the Wald Test and the education-
specific policy interaction term was p<.05. Regression model output and Wald Test results
are in an online supplement in Appendix A. The post-estimation margins command was
used to obtain predicted values. Statistical significance of differences for subgroups was
assessed by whether the main effect of the policy was statistically significant (i.e. for high
school graduates, the reference group) and whether predicted marginal differences between
when laws were in effect versus not in effect for a subgroup were statistically significant at
p<.05. All analyses were performed in Stata v15.1. Two models in Vital Statistics analyses
would not converge; one converged when we switched the reference group; this is noted in
the table. Descriptions of sensitivity analyses examining whether expanding policies to
include those that also cover drugs as well as whether race coding in Vital Statistics data
affected findings and their results are in Appendix B.

Supportive policies

Tables Suppla and Supplb present logistic regression model output, including Wald-test
results and coefficients for interaction terms for supportive policy findings and are electronic
supplements. Tables 2a—2c present predicted probabilities for all policy findings and show
education-group specific effects.

Birth outcomes—Relationships between each supportive policy and LBW and PTB
varied by education [See Table Suppla]. The variation was mostly due to differences for
women with less than high school education compared to high school graduates.

Only one supportive policy (Reporting Requirements for Data and Treatment Purposes) had
a benefit; it was associated with lower LBW (0.6% lower) for women with less than high
school education [Table 2a]. No other supportive policies had a benefit in terms of birth
outcomes for any education subgroup.

All supportive policies had harms; four were associated with higher LBW and PTB for high
school graduates, and all five were associated with higher LBW and PTB for women with
more than high school education. Increases ranged from 0.3% to 1.0%.

With the exception of the one supportive policy that was associated with lower LBW for
women with less than high school education, no supportive policies were associated with
birth outcomes for women with less than high school education; and one supportive policy
was not associated with LBW for women with high school education.

Prenatal care use—Relationships between each supportive policy and PNC outcomes
varied by education, with two exceptions [Table Suppla]. Differences for women with less
than high school education and high school graduates were found for all five policies for at
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least one PNC outcome. Differences between women with greater than high school
education and high school graduates were found for two policies (Mandatory Warning Signs
and Reporting Requirements for Data and Treatment Purposes) for at least one PNC
outcome.

Three supportive policies had a benefit for at least one education subgroup; they were
associated with increased PNC for at least one outcome [Table 2b]. For women with less
than high school education, Reporting Requirements for Data and Treatment Purposes was
associated with decreased late PNC and decreased inadequate PNC, and Priority Treatment
for Pregnant Women Only was associated with decreased late PNC. For women with more
than high school education, Prohibitions on Criminal Prosecution was associated with
decreased inadequate PNC. Decreases in inadequate PNC ranged from 1.1% to 3.4%.

Two supportive policies had harms for at least one education subgroup. Mandatory Warning
Signs was associated with increased no PNC for all education subgroups and increased late
PNC and inadequate PNC for high school graduates and women with greater than high
school education (ranging from 0.3% to 13.7%). Reporting Requirements for Data and
Treatment Purposes was associated with increased late PNC for women with greater than
high school education (1.6%). No other supportive policies were associated with PNC for
any education subgroup.

Alcohol consumption during pregnancy—Relationships between supportive policies
and alcohol consumption did not vary by education, with one exception [Table Supp1b].

Four supportive policies had a benefit for at least one education subgroup [Table 2c].
Mandatory Warning Signs was associated with decreased binge drinking for women with
less than high school education and women with more than high school education. Two
policies (Reporting Requirements for Data and Treatment Purposes, Priority Treatment for
Pregnant Women and Women with Children) were associated with decreased heavy drinking
and one policy (Prohibitions on Criminal Prosecution) was associated with decreased any
drinking for high school graduates. Decreases ranged from 0.9% in binge and heavy
drinking to 3.6% in any drinking. No other supportive policies were associated with self-
reported drinking during pregnancy for any education subgroup.

Punitive policies

Tables Supplc and Suppld present logistic regression model output, including Wald-test
results and coefficients for interaction terms for punitive policy findings. Tables 2a—2c
present predicted probabilities for all policy findings and show education-group specific
results.

Birth outcomes—Relationships between each punitive policy and LBW and PTB varied
by education [Table Supplc]. Variation was due primarily to differences between women
with less than high school education compared to high school graduates, with one exception.

J Public Health Manag Pract. Author manuscript; available in PMC 2021 March 01.
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One punitive policy had a benefit for one education subgroup. For women with less than
high school education, LBW and PTB were lower (0.5% and 0.9%) when CPS Reporting
Requirements were in effect [Table 2a].

One punitive policy had a health harm. For high school graduates and women with more
than high school education, LBW and PTB were higher (ranging from 0.4% to 0.8%) when
Child Abuse/Neglect was in effect. No other punitive policies were associated with LBW or
PTB for any education subgroup.

Prenatal care use—Muost relationships between each punitive policy and PNC varied by
education [Table Supplc]. Variation was due both to differences between women with less
than high school education compared to high school graduates and to differences between
women with greater than high school education compared to high school graduates.

One punitive policy had a benefit for one education subgroup; Child Abuse/Neglect was
associated with decreased late PNC (1.9%) for women with less than high school education
[Table 2b]. Two punitive policies had harms for women with more than high school
education; Child Abuse/Neglect was associated with increased inadequate PNC, and CPS
Reporting Requirements was associated with increased late PNC and inadequate PNC
(ranging from 1.4% to 1.9%). No other punitive policies were associated with PNC for any
education subgroup.

Alcohol consumption during pregnancy—Relationships between punitive policies
and alcohol consumption did not vary by education [Table Suppld].

One punitive policy had a benefit; Child Abuse/Neglect was associated with decreased binge
and heavy drinking for high school graduates and decreased heavy drinking for women with
less than high school education (ranging from 0.9% to 1.0%) [Table 2c].

One punitive policy had a health harm; CPS Reporting Requirements was associated with
increased binge drinking for women with less than high school education (0.9%). No other
punitive policies were associated with self-reported drinking for any education subgroup.

Discussion

This study analyzed more than 40 years of data with more than 150 million births and found
that effects of alcohol/pregnancy policies vary by education.

However, general hypotheses regarding directions of differential effects were unsupported.
Adverse effects of alcohol/pregnancy policies appear concentrated among those with high
school or greater education, while women with less than high school typically do not
experience these harms and, in a few cases, appear to experience some benefits. That
findings are inconsistent with hypotheses corresponds with findings examining effects of
alcohol/pregnancy policies by race, where harms were concentrated among more advantaged
(White) and health benefits among less advantaged (Black) women8.

J Public Health Manag Pract. Author manuscript; available in PMC 2021 March 01.
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Although our study does not explore reasons for differences, there are plausible
explanations. Exposure to information about policies might vary by education; women with
more education might have more resources and, thus, may be in bars, restaurants, and other
alcohol venues more often and may have greater exposure to Mandatory Warning Signs.
Second, women of different education levels might behave differently when exposed to
information about harms of alcohol use or the possibility of having their children removed
by the state. Third, we found that both reporting policies — data/treatment and CPS — were
associated with improved birth outcomes for women with less education. As more women of
lower socioeconomic status receive direct public services, and assuming that services benefit
health, women with less education may benefit more from reporting policies.

Among punitive policies, Child Abuse/Neglect and CPS Reporting Requirements had effects
in different directions. Child Abuse/Neglect had adverse effects for women with more
education, while CPS Reporting Requirements had beneficial effects for women with less
education. Regardless of observed beneficial impacts of CPS Reporting Requirements here,
other research has documented adverse community-level effects of high levels of CPS
involvement30 and that fear of being reported to CPS leads pregnant women to avoid both
treatment3! and PNC.1! The opposite effects of Child Abuse/Neglect and CPS Reporting
Requirements are worth examining. This could reflect Child Abuse/Neglect focus on legal
aspects of child removal and CPS Reporting Requirements plausibly lead to provision of
direct, helpful services or priority for other services instead of a focus on child removal.
Results for Reporting Requirements for Data/Treatment that mirror those for CPS Reporting
Requirements, though, suggest health benefits from reporting to and thus offering services
through other agencies that do not have the implied coercion or threat of CPS may be
possible.

Although patterns across birth outcomes and PNC are mostly consistent, patterns for alcohol
outcomes are mostly not. One explanation is that alcohol outcomes are self-reported — and
may reflect women’s level of willingness to disclose use. Also, alcohol analyses rely on
smaller samples and do not control for state-specific time trends.

These analyses have limitations. First, the large sample size has power to detect small
effects. For birth outcomes, small effects matter, but it is unclear how important small effects
on prenatal care are from a public health perspective. Second, with the exception of MWS,
most policies address both alcohol and drugs.3 Because of this policy overlap, this study
cannot distinguish whether the focus on alcohol or drug use during pregnancy matters for
birth outcomes. As confirmed by sensitivity analyses [Appendix A], with the exception of
MWS policies, findings can be interpreted as applying to alcohol/pregnancy and to drug/
pregnancy policies. Third, our measure of socioeconomic status addresses one domain —
education. Other measures, such as income or insurance type, might result in different
patterns.

Conclusions

Effects of alcohol/pregnancy policies on birth outcomes vary by education, with women
with more education experiencing health harms and women with less experiencing no effect,

J Public Health Manag Pract. Author manuscript; available in PMC 2021 March 01.
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and, in a few cases, health benefits. New policy approaches that reduce harms related to
alcohol use during pregnancy are needed.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Implications for Policy and Practice

. State-level alcohol/pregnancy policies that aim to improve outcomes appear to
have no effect or some beneficial effects for women with less education and
adverse effects for women with more education.

. New policy approaches to alcohol use during pregnancy that do not have
adverse health effects are needed.

. Public health professionals should take the lead on identifying and developing
policy approaches that reduce harms related to alcohol use during pregnancy.
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