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ORIGINAL RESEARCH Open Access

Differential Effects of Pregnancy-Specific Alcohol Policies
on Drinking Among Pregnant Women by Race/Ethnicity
Sarah C.M. Roberts,1,* Amy A. Mericle,2 Meenakshi S. Subbaraman,2 Sue Thomas,3 Ryan D. Treffers,3

Kevin L. Delucchi,4 and William C. Kerr2

Abstract
Purpose: Alcohol use during pregnancy is a significant public health concern. Nearly all U.S. states have enacted
policies targeting alcohol use during pregnancy, but there has been little research examining their impact, par-
ticularly across racial/ethnic groups.
Methods: Using data from the Behavioral Risk Factor Surveillance System and about eight state-level, pregnancy-
specific alcohol policies from 1985 to 2016, the aim of this study was to examine the differential effects of these
policies on drinking among pregnant women by race/ethnicity.
Results: We found evidence of differential effects for priority treatment, prohibitions on criminal prosecution,
and civil commitment policies. In relation to priority treatment policies, effects benefited versus harmed different
racial/ethnic groups depending on whether the priority treatment policies were for pregnant women only or if
they gave priority to both pregnant women and pregnant women with children.
Conclusions: Findings from this study suggest that benefits and harms from these policies do not appear to be
equitably distributed across different racial/ethnic groups. Research considering the impact of alcohol/preg-
nancy policies should consider differential effects by race/ethnicity.
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Introduction
Alcohol is a well-established teratogen, causing multi-
ple harms, including fetal alcohol spectrum disorders.1

There is no known safe level of alcohol use during preg-
nancy; women who drink heavily and in binge patterns
are at higher risk of adverse effects.2,3 Use during preg-
nancy is common; about 15% of U.S. pregnant women
report any alcohol use, and almost 3% report binge
drinking.4 Rates of alcohol use during pregnancy de-
clined in the late 1980s, but have remained relatively
stable since 1991.5–9 National data mask variation in
prevalence of alcohol use during pregnancy across

states and in directions of trends across states.10

Such variation suggests that state-level policies may
play a role.

In 1974, Massachusetts became the first U.S. state to
enact a policy targeting alcohol use during pregnancy.
By 1990, 20 states had at least one alcohol/pregnancy pol-
icy; by 2013, the number of states grew to 43.11 These pol-
icies include: mandatory warning signs (MWS) in
establishments that sell or serve alcohol to warn about
impacts of alcohol use during pregnancy; priority treat-
ment for pregnant women (PTP) using or abusing alco-
hol; prohibitions against criminal prosecution of women
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who expose fetuses to alcohol (PCP); requirements to re-
port alcohol use or abuse by pregnant women for Data
Treatment purposes (RRDTx) or for child protective
services (RRCPS); use of indicators of alcohol use during
pregnancy as evidence of child abuse or neglect
(CACN); and civil commitment (CC) of pregnant
women who use or abuse alcohol.11

Scholars have characterized alcohol/pregnancy policies
as supportive or punitive (Table 1).12,13 Supportive poli-
cies provide information, early intervention, or services.
Punitive policies use coercion to compel behavior change.
Both types could reduce drinking, but punitive policies
could also deter pregnant women from disclosing use to
those who could help them reduce or stop drinking.14,15

Although both supportive and punitive alcohol/preg-
nancy policies have increased over time, state-level policy
environments have become increasingly punitive.11

Despite the fact that alcohol/pregnancy policies have
been in effect for 40 years, little research examines their
impact. Cil found evidence suggesting that MWS may
be associated with decreased drinking during pregnan-
cy.16 Our own research found that although the intent
of alcohol/pregnancy policies may be to reduce drinking
during pregnancy, very few policies do, and there is little
consistency across drinking outcomes. MWS and CACN
policies were associated with decreased drinking during
pregnancy, but PTPWC was associated with increased
drinking.

Prior research has not examined potential differen-
tial effects of alcohol/pregnancy policies across race/
ethnicity. Previous findings for the whole population
could mask differential effects, showing up as no over-

all effect because effects are in opposite directions or
because policies only affect subgroups. Investigating
potential differential effects is also important because
research has emphasized that population-level inter-
ventions that improve health overall do not necessarily
reduce (and may increase) disparities across racial/eth-
nic groups.17 This study examines differential effects of
alcohol/pregnancy policies on drinking among preg-
nant women by race/ethnicity.

Our study explores several general hypotheses.
Approaches to population health that rely on indi-
vidual agency and ability to apply knowledge and
information to one’s own behaviors, such as warning
signs, may increase disparities.18–20 In addition, being
reported to CPS and having a child removed is more
common among Black than White and Hispanic
women.21–23 Fears about CPS may thus differentially de-
crease disclosure of alcohol use in settings where disclo-
sure may facilitate access to treatment and other services,
thereby leading Black and Hispanic women to be less
likely to receive help. Thus, we expect that health benefits
of alcohol/pregnancy policies (i.e., decreased alcohol con-
sumption during pregnancy) will be greatest among
White women and that, to the extent that alcohol/preg-
nancy policies have negative health effects (i.e., increased
alcohol consumption during pregnancy), they will be
greatest among Hispanic and Black women.

Methods
Data sources
This study uses data from the following sources: Behav-
ioral Risk Factor Surveillance System (BRFSS) data

Table 1. Summary of Pregnancy-Specific Alcohol Policies by Policy Type

Policy
Year first
in effect

State(s) where
first in effect

No. of states
with policy

in effect (2016) Specific states with policy in effect (2016)

Supportive
MWS 1985 DC 24 AK, AZ, CA, DE, DC, GA, IL, KY, MN, MO, NE, NV, NH, NJ,

NM, NY, NC, OR, SD, TN, TX, UT, WA, WV
PTP 1989 CA 11 AK, AZ, AR, CA, CO, GA, KS, KY, OK, UT, WI
PTP+WC 1989 FL, WA 4 DC, IL, MO, WA
RRDTx 1986 KS 27 AK, CA, CO, DE, FL, IL, IN, KS, KY, ME, MI, MN, MO, NV, NJ,

NY, ND, OH, OK, OR, PA, SC, SD, TX, WA, WV, WI
PCP 1992 KY, MO, VA 7 CO, KS, KY, LA, MO, NV, VA

Punitive
CC 1998 SD, WI 5 MN, ND, OK, SD, WI
CACN 1974 MA 21 AL, AZ, CO, GA, FL, IL, IN, KY, LA, ME, MA, NV, ND, OK,

RI, SC, SD, TX, UT, VA, WI
RRCPS 1974 MA 21 AK, AZ, AR, CA, DC, FL, IN, KY, LA, ME, MD, MA, MI, MN,

OK, PA, RI, SD, UT, VA, WI

MWS, mandatory warning signs; PTP, priority treatment for pregnant women; PTP + WC, priority treatment for pregnant women + women with
children; RRDTx, reporting requirements for data and treatment purposes; RRCPS, Reporting requirements for CPS purposes; PCP, prohibitions on
criminal prosecution; CACN, child abuse/neglect; CC, civil commitment.
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from 1985 to 2016 for alcohol outcomes, race/ethnicity,
and individual-level control variables; NIAAA’s Alco-
hol Policy Information System (APIS) and other legal
databases for alcohol/pregnancy policies; and second-
ary sources for state-level characteristics.

Behavioral risk factor surveillance system. BRFSS is
an annual telephone survey that tracks health status
and health behaviors of U.S. adults. It has been con-
ducted annually since 1984, with pregnancy status
assessed since 1985. BRFSS has included alcohol use
questions since the first survey, although alcohol data
were not collected during even years in the 1990s.
The CDC has used BRFSS data for national estimates
of drinking during pregnancy since 1991.5–7 Participa-
tion rates were more than 70% in 1993 and closer to
50% through the 2000s. Our analytic sample consists
of female BRFSS respondents of reproductive age
(age 18–44) who indicated that they were currently
pregnant and provided data on drinking, pooled across
1985–2016 (N = 57,194).

APIS and legal databases. APIS provides information
on alcohol-related policies in the United States.24 Spe-
cific alcohol/pregnancy policies tracked in APIS in-
clude policies pertaining to CC, legal significance for
CACN, PCP, PTP, PTPWC, RRDTx, RRCPS, and
MWS. APIS data were augmented with original legal
research using Westlaw and HeinOnline, two online
legal databases. The process for obtaining and coding
these data is detailed elsewhere.11

State-level characteristics. State-level characteristics
were obtained from secondary sources, including
U.S. census, U.S. CDC, APIS, National Highway Traf-
fic Safety Administration, National Beverage Control
Association, published research,25 and original legal
research.

Measures
Drinking. Drinking outcomes were selected based on
the official U.S. recommendation of abstinence from al-
cohol use during pregnancy and literature finding in-
creased risks of poor outcomes with binge and higher
volume drinking.2,3 BRFSS alcohol consumption data
are measured for past 30 days. We created indicators of:
(1) any drinking (dichotomous, one or more drinks);
(2) binge drinking [dichotomous, five or more (four
or more beginning in 2006) drinks on an occasion];
and (3) heavy drinking [based on frequency, quantity,

and binge frequency, using indexing26-27 indicated by
16+ past month drinks, roughly 4 or more drinks per
week, a level where there is well documented harm.2]
Although alcohol consumption questions were asked
consistently, there were some question wording
changes over time. Our modeling approach (fixed ef-
fects for year) controls for measurement changes.

Alcohol/pregnancy policies. State-level alcohol/preg-
nancy policies included the five supportive and three
punitive policies described earlier. Each policy is dichot-
omous, coded as 0 if it was not in effect for a state in a
given year and 1 if it was in effect for a state in a given
year.

Race/ethnicity. BRFSS queries both ethnicity and race;
responses were used to categorize respondents as:
White (reference), Black, Hispanic, or Other. The
Other category included non-Hispanic respondents
who endorsed Asian/Pacific Islander, Native Ameri-
can/Alaska Native, Mixed race, or Other and those
for whom race was missing (including Don’t Know).

Controls. Individual-level covariates from BRFSS in-
cluded age (categorical, 18–24, 25–29, 30–34, 35–39,
40–45, missing), marital status (categorical, married, di-
vorced/widowed/separated, single, member of unmar-
ried couple), education (categorical, less than high
school, high school graduate, some college, college grad-
uate, missing), income (categorical, in 2013 $: £27,000,
>27,000 to £49,000, >49,000 to £88,500, >88,000, miss-
ing), tobacco (categorical, no, yes, missing), and physi-
cal activity (categorical, no, yes, missing).

Controls. State-level covariates included state- and year-
specific poverty (continuous), per capita cigarette sales
(continuous, proxy for effective tobacco policies), and
two general population alcohol policies on which data
are available for the study time period: Blood Alcohol
Concentration laws (categorical, neither a .10 nor .08
law, .10 law, .08 law) and indicators for states with retail
monopolies on wine or spirits (dichotomous).

Statistical analyses
Although our sample included over 57,000 pregnant
women, small cell sizes for some racial/ethnic catego-
ries, rare drinking outcomes, and the overall complex-
ity of models prohibited running models stratified
by race/ethnicity, an approach that could help isolate
effects of policies for specific subgroups. Instead, to
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illustrate effects for subgroups, we calculated predicted
probabilities/predictive margins of outcomes when
policies were and were not in effect and confidence in-
tervals around average marginal effects (MEs) of poli-
cies by race/ethnicity in sample-weighted logistic
regression models testing interactions of each policy
and race/ethnicity for each outcome.

Models (24 total) included fixed effects for state and
for year and adjusted for individual- and state-level
covariates, including all other alcohol/pregnancy pol-
icies. Consistent with prior research examining ef-
fects of state-level policies on individual behavior
with BRFSS data, standard errors were adjusted to re-
flect clustering by state.28,29 Model coefficients were
expressed as odds ratios (ORs), and we conducted
Wald tests (v2 distribution with 3 degrees of freedom)
to examine overall effects of interaction terms and to
determine whether differential effects of policies by
race/ethnicity were present. Analyses were conducted
in Stata v.15.

Results
The majority of the analytic sample was White (70.1%);
the next largest racial/ethnicity category was Hispanic
(11.9%). The remainder was split between Black
(9.4%) and the Other category (8.7%). A little more
than a 10th of the sample (11.1%) endorsed any drink-
ing; 2.2% endorsed binge drinking; and 2.2% heavy
drinking. About half (47.2%) were living in states
when RRDTx were in effect; 6.7% were living in states
when CC policies were in effect. The percent exposed
to other policies was in between. The unweighted dis-
tribution of the sample by race/ethnicity and policy ex-
posure for each outcome is shown in Supplementary
Tables 1 and 2.

Supportive policies
Table 2 displays predicted probabilities and MEs from
models examining interactions between race/ethnicity
and each supportive policy for each drinking outcome.
ORs for interaction terms are shown in Table 3.

Table 2. Predicted Probability of Drinking Outcomes and Marginal Effects of Supportive Policies by Race/Ethnicity

Any drinking Binge drinking Heavy drinking

No
policy Policy ME 95% CI

No
policy Policy ME 95% CI

No
policy Policy ME 95% CI

MWS
White 0.125 0.123 �0.002 [�0.027 to 0.022] 0.028 0.017 �0.010 [�0.020 to�0.001] 0.027 0.021 �0.006 [�0.018 to 0.005]
Black 0.141 0.136 �0.005 [�0.048 to 0.038] 0.024 0.019 �0.005 [�0.019 to 0.008] 0.027 0.018 �0.010 [�0.024 to 0.005]
Hispanic 0.139 0.132 �0.007 [�0.035 to 0.021] 0.046 0.021 �0.026 [�0.040 to�0.011] 0.031 0.021 �0.010 [�0.023 to 0.003]
Other 0.119 0.115 �0.004 [�0.027 to 0.018] 0.031 0.016 �0.015 [�0.026 to�0.004] 0.021 0.018 �0.003 [�0.018 to 0.013]

PTP
White 0.125 0.122 �0.003 [�0.032 to 0.026] 0.023 0.019 �0.004 [�0.015 to 0.007] 0.024 0.024 0.000 [�0.011 to 0.011]
Black 0.132 0.168 0.036 [0.007 to 0.065] 0.019 0.030 0.010 [�0.007 to 0.028] 0.022 0.027 0.005 [�0.009 to 0.019]
Hispanic 0.149 0.110 �0.039 [�0.068 to�0.010] 0.036 0.021 �0.015 [�0.032 to 0.002] 0.027 0.022 �0.005 [�0.017 to 0.008]
Other 0.123 0.101 �0.022 [�0.044 to 0.000] 0.026 0.014 �0.012 [�0.026 to 0.003] 0.020 0.017 �0.003 [�0.017 to 0.011]

PTPWC
White 0.122 0.142 0.020 [0.003 to 0.037] 0.023 0.019 �0.004 [�0.011 to 0.003] 0.025 0.017 �0.008 [�0.019 to 0.003]
Black 0.141 0.111 �0.030 [�0.048 to�0.012] 0.022 0.012 �0.010 [�0.024 to 0.003] 0.024 0.011 �0.014 [�0.025 to�0.002]
Hispanic 0.131 0.169 0.038 [0.009 to 0.066] 0.031 0.025 �0.006 [�0.024 to 0.011] 0.027 0.016 �0.011 [�0.028 to 0.006]
Other 0.115 0.138 0.023 [�0.002 to 0.048] 0.023 0.019 �0.004 [�0.027 to 0.018] 0.020 0.017 �0.003 [�0.019 to 0.013]

RRDTx
White 0.127 0.121 �0.006 [�0.023 to 0.011] 0.021 0.024 0.003 [�0.003 to 0.009] 0.026 0.023 �0.002 [�0.009 to 0.004]
Black 0.135 0.143 0.007 [�0.029 to 0.044] 0.021 0.022 0.001 [�0.015 to 0.017] 0.026 0.019 �0.007 [�0.021 to 0.007]
Hispanic 0.139 0.134 �0.005 [�0.045 to 0.035] 0.037 0.028 �0.008 [�0.027 to 0.010] 0.030 0.022 �0.008 [�0.023 to 0.008]
Other 0.108 0.123 0.015 [�0.016 to 0.046] 0.030 0.019 �0.011 [�0.030 to 0.008] 0.019 0.020 0.001 [�0.017 to 0.018]

PCP
White 0.126 0.096 �0.030 [�0.053 to�0.007] 0.022 0.021 �0.001 [�0.014 to 0.011] 0.025 0.015 �0.010 [�0.016 to�0.002]
Black 0.140 0.107 �0.034 [�0.067 to�0.001] 0.021 0.022 0.001 [�0.013 to 0.015] 0.022 0.031 0.008 [�0.013 to 0.030]
Hispanic 0.136 0.126 �0.011 [�0.052 to 0.031] 0.031 0.024 �0.007 [�0.026 to 0.013] 0.025 0.027 0.001 [�0.019 to 0.022]
Other 0.118 0.106 �0.011 [�0.053 to 0.030] 0.021 0.067 0.046 [0.002 to 0.090] 0.018 0.049 0.030 [�0.020 to 0.081]

These models display the predicted probability (predictive margins) of outcomes based on models testing the interaction of each policy and race/
ethnicity in separate sample-weighted logistic regression in models that included fixed effects for state and for year and adjusted for individual- and
state-level covariates, including all other pregnancy-specific alcohol policies.

ME, (average) marginal effect.
Bold indicates statistical significance, i.e. that the ME doesnot cross 0.
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Table 3. Interactions of Supportive Pregnancy-Specific Alcohol Policies and Race/Ethnicity by Drinking Outcome

Any drinking Binge drinking Heavy drinking

aOR 95% CI p aOR 95% CI p aOR 95% CI p

MWS 0.98 [0.76–1.25] 0.852 0.61 [0.39–0.93] 0.023 0.75 [0.44–1.25] 0.268
Race/ethnicity

White (reference)
Black 1.16 [0.96–1.42] 0.134 0.87 [0.60–1.26] 0.465 0.99 [0.60–1.64] 0.979
Hispanic 1.15 [0.88–1.49] 0.305 1.79 [1.14–2.79] 0.011 1.14 [0.72–1.81] 0.578
Other 0.94 [0.77–1.15] 0.564 1.14 [0.65–1.98] 0.643 0.73 [0.33–1.63] 0.446

MWS · race/ethnicity
White (reference)
Black 0.98 [0.72–1.33] 0.886 1.25 [0.67–2.34] 0.478 0.84 [0.44–1.60] 0.588
Hispanic 0.96 [0.73–1.26] 0.772 0.67 [0.43–1.04] 0.072 0.87 [0.54–1.39] 0.552
Other 0.98 [0.76–1.25] 0.844 0.81 [0.52–1.25] 0.332 1.13 [0.58–2.20] 0.710

Wald Test of MWS · race/ethnicity v2(3) = 0.11 0.990 v2(3) = 5.69 0.128 v2(3) = 0.87 0.834
Priority Tx for pregnant women 0.97 [0.72–1.30] 0.825 0.81 [0.46–1.44] 0.472 0.99 [0.59–1.64] 0.955
Race/ethnicity

White (reference)
Black 1.07 [0.91–1.27] 0.392 0.82 [0.56–1.19] 0.287 0.88 [0.51–1.51] 0.640
Hispanic 1.26 [1.07–1.49] 0.007 1.61 [1.02–2.55] 0.043 1.12 [0.74–1.71] 0.589
Other 0.98 [0.82–1.17] 0.818 1.14 [0.70–1.85] 0.594 0.82 [0.43–1.56] 0.541

PTP · race/ethnicity
White (reference)
Black 1.42 [1.02–1.98] 0.038 1.98 [0.82–4.80] 0.129 1.29 [0.71–2.33] 0.405
Hispanic 0.70 [0.57–0.86] 0.001 0.68 [0.42–1.12] 0.134 0.82 [0.51–1.30] 0.399
Other 0.81 [0.65–1.00] 0.055 0.65 [0.35–1.21] 0.178 0.86 [0.44–1.66] 0.647

Wald Test of PTP · race/ethnicity v2(3)525.36 0.000 v2(3)56.77 0.080 v2(3) = 3.13 0.372
PTPWC · race/ethnicity 1.22 [1.04–1.43] 0.015 0.81 [0.54–1.21] 0.308 0.66 [0.33–1.32] 0.244
Race/ethnicity

White (reference)
Black 1.21 [1.04–1.40] 0.013 0.99 [0.71–1.37] 0.961 0.96 [0.60–1.52] 0.853
Hispanic 1.10 [0.91–1.32] 0.318 1.44 [0.96–2.15] 0.081 1.07 [0.80–1.43] 0.659
Other 0.93 [0.78–1.10] 0.387 1.04 [0.58–1.85] 0.905 0.77 [0.46–1.28] 0.315

PTPWC · race/ethnicity
White (reference)
Black 0.61 [0.51–0.72] 0.000 0.63 [0.23–1.60] 0.362 0.62 [0.23–1.67] 0.348
Hispanic 1.14 [0.87–1.51] 0.342 0.97 [0.50–1.89] 0.921 0.85 [0.19–3.73] 0.827
Other 1.04 [0.81–1.32] 0.775 0.98 [0.29–3.32] 0.979 1.27 [0.48–3.32] 0.630

Wald Test of PTPWC · race/ethnicity v2(3)537.75 0.000 v2(3) = 1.90 0.594 v2(3) = 2.87 0.412
RRDTx 0.94 [0.79–1.12] 0.506 1.14 [0.84–1.54] 0.395 0.89 [0.68–1.18] 0.428
Race/ethnicity

White (reference)
Black 1.09 [0.90–1.32] 0.390 1.00 [0.57–1.75] 0.998 1.02 [0.57–1.83] 0.952
Hispanic 1.12 [0.83–1.51] 0.446 1.88 [1.02–3.46] 0.043 1.19 [0.67–2.11] 0.545
Other 0.82 [0.61–1.10] 0.193 1.47 [0.66–3.28] 0.350 0.72 [0.25–2.04] 0.531

RRDTx · race/ethnicity
White (reference)
Black 1.14 [0.80–1.61] 0.470 0.93 [0.37–2.32] 0.879 0.79 [0.38–1.63] 0.518
Hispanic 1.01 [0.75–1.37] 0.932 0.66 [0.36–1.19] 0.167 0.80 [0.44–1.47] 0.481
Other 1.25 [0.92–1.70] 0.156 0.53 [0.27–1.04] 0.063 1.18 [0.40–3.48] 0.769

Wald Test of RRDTx · race/ethnicity v2(3) = 2.02 0.568 v2(3)56.74 0.081 v2(3) = 1.12 0.771
PCP 0.72 [0.54–0.95] 0.022 0.93 [0.48–1.80] 0.824 0.59 [0.37–0.95] 0.031
Race/ethnicity

White (reference)
Black 1.15 [0.98–1.36] 0.081 0.96 [0.69–1.33] 0.800 0.90 [0.56–1.43] 0.645
Hispanic 1.11 [0.93–1.32] 0.230 1.44 [0.96–2.15] 0.076 1.03 [0.73–1.44] 0.881
Other 0.92 [0.78–1.08] 0.331 0.96 [0.56–1.65] 0.886 0.72 [0.44–1.20] 0.215

PCP · race/ethnicity
White (reference)
Black 0.99 [0.74–1.31] 0.947 1.14 [0.53–2.43] 0.739 2.38 [0.89–6.41] 0.085
Hispanic 1.26 [0.87–1.83] 0.218 0.82 [0.35–1.96] 0.663 1.80 [0.71–4.57] 0.218
Other 1.23 [0.78–1.97] 0.365 3.98 [1.84–8.63] 0.000 4.97 [1.65–14.93] 0.004

Wald Test of PCP · race/ethnicity v2(3) = 2.54 0.468 v2(3)516.54 0.001 v2(3)517.37 0.001

Individuals in the Other category are those who endorsed Asian/Pacific Islander, Native American/Alaskan Native, Mixed, and Other, as well as those
who did not answer this question. Models tested the full factorial interaction of race/ethnicity and each of the supportive policies separately. All mod-
els adjusted for state and time fixed effects, as well as individual and state-level covariates (including all other pregnancy-specific alcohol policies).
Models also include BRFSS sample weights and adjusted standard errors to reflect clustering at the state level. The Wald test uses the Chi-square
distribution with 3 degrees of freedom and tests the hypothesis that all coefficients in the interaction term are 0.

aoR, adjusted odds Ratio; BRFSS, Behavioral Risk Factor Surveillance System.
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Mandatory warning signs. Table 2 shows that MWS
were associated with significant reductions in probabil-
ities of binge drinking among Whites (ME =�0.010,
p = 0.037), Hispanics (ME =�0.026, p = 0.001), and the
Other category (ME =�0.015, p = 0.010). As indicated
by the main effect of MWS in Table 3, MWS were asso-
ciated with decreased odds of binge drinking among
Whites adjusted odds ratio (aOR = 0.61, p = 0.023).
Although the ME on binge drinking was greatest
among Hispanics, the relationship between MWS and
binge drinking was only marginally significant relative
to Whites (aOR = 0.67, p = 0.072), and the overall effect
of the interaction was not statistically significant.

Priority treatment for pregnant women. PTP was as-
sociated with increased probability of any drinking
among Blacks (ME = 0.036, p = 0.014) and decreased
probability of any drinking among Hispanics (ME =
�0.039, p = 0.008). Based on the overall test of the in-
teraction, there was evidence of differential effects of
PTP on any drinking [v2(3) = 25.36, p < 0.001]. Relative
to Whites, PTP was associated with increased odds of
any drinking among Blacks (aOR = 1.42, p = 0.038)
and decreased odds of any drinking among Hispanics
(aOR = 0.70, p = 0.001).

Priority treatment for pregnant women and women
with children. PTPWC was associated with increased
probabilities of any drinking among Whites (ME =
0.020, p = 0.018) and Hispanics (ME = 0.038, p = 0.009)
but decreased probability of any drinking among Blacks
(ME =�0.030, p = 0.001). PTPWC was also associated
with decreased probability of heavy drinking among
Blacks (ME =�0.014, p = 0.017). There was evidence
of differential effects by race/ethnicity on any drinking
[v2(3) = 37.75, p < 0.001]. As indicated by a signifi-
cant main effect, PTPWC was associated with in-
creased odds of any drinking for Whites (aOR = 1.22,
p = 0.015). Relative to Whites, PTPWC was associated
with decreased odds of any drinking among Blacks
(aOR = 0.60, p < 0.001). Although the increased proba-
bility of any drinking was largest among Hispanics,
PTPWC was not associated with significantly increased
odds of any drinking among Hispanics relative to
Whites. There was no evidence of differential effects of
PTPWC by race/ethnicity on heavy drinking, despite
the significant ME for Blacks.

Prohibitions on criminal prosecution. PCP were asso-
ciated with significantly decreased probability of any

and heavy drinking among Whites (ME =�0.030,
p = 0.012; ME =�0.010, p = 0.008, respectively). They
were also associated with decreased probability of
any drinking among Blacks (ME =�0.034, p = 0.045)
and increased probability of binge drinking among
the Other category (ME = 0.046, p = 0.042). As indi-
cated by a significant main effect, PCP were associated
with decreased odds of any drinking among Whites
(aOR = 0.72, p = 0.022), but there was no evidence to
suggest differential effects on any drinking by race/
ethnicity based on the test of the interaction.

There were significant interactions between PCP and
race/ethnicity for both binge [v2(3) = 16.54, p = 0.001]
and heavy drinking [v2(3) = 17.37, p = 0.001]. Relative
to Whites, PCP among the Other category were associ-
ated with increased odds of binge drinking (aOR = 3.98,
p < 0.001). As indicated by a significant main effect,
PCP were associated with decreased odds of heavy
drinking among Whites (aOR = 0.59, p = 0.031); rela-
tive to Whites, PCP were associated with increased
odds of heavy drinking among those in the Other cat-
egory (aOR = 4.97, p = 0.004).

Punitive policies
Table 4 displays predicted probabilities and MEs from
models examining interactions between race/ethnicity
and each punitive policy for each drinking outcome.
ORs for interaction terms are shown in Table 5.

Child abuse/neglect. CACN were associated with sig-
nificantly decreased probabilities of binge and heavy
drinking among Blacks (ME =�0.013, p = 0.005; ME =
�0.014, p = 0.022, respectively) and decreased heavy
drinking among Hispanics (ME =�0.015, p = 0.005).
There was some evidence to suggest potential differ-
ential effects. Relative to Whites, CACN were associ-
ated with decreased odds of any drinking among
Blacks (aOR = 0.71, p = 0.043), but the Wald test of
the interaction was marginally significant [v2(3) = 6.66,
p = 0.084].

Civil commitment. CC was associated with signifi-
cantly decreased probabilities of any and binge drink-
ing among Hispanics (ME =�0.067, p = 0.047; ME =
�0.024, p < 0.001, respectively) Significant interactions
were present in models examining binge [v2(3) = 146.49,
p < 0.001] and heavy drinking [v2(3) = 24.30, p < 0.001].
Relative to Whites, CC was associated with decreased
odds of binge drinking (aOR = 0.12, p < 0.001) among
Hispanics. CC was also associated with a decreased
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odds of heavy drinking among Hispanics (aOR = 0.31,
p < 0.001) relative to Whites.

Discussion
This study examined differential effects of alcohol/
pregnancy policies by race/ethnicity and contributes
two main findings. First, differential effects by race/eth-
nicity appear to mask overall effects. Second, health
benefits/harms from alcohol/pregnancy policies are
not equally distributed across White, Black, and His-
panic women.

Regarding differential effects masking overall effects,
we find examples of no effect in previous analyses due
to effects in opposite directions and effects concentrated
in subgroups. While there was no effect for PTP overall,
effects in opposite directions appear to mask overall
effects. The lack of effects for PCP and CC overall appears
due, in part, to effects concentrated among subgroups.
These findings confirm the importance of subgroup an-
alyses in policy impact research, especially related to
alcohol during pregnancy.

We expected health benefits from alcohol/preg-
nancy policies (i.e., reduced drinking during pregnan-
cy) to be stronger for White than Black and Hispanic
women and health harms from these policies (i.e., in-
creased drinking during pregnancy) to be stronger
for Black and Hispanic than White women. Some
findings for supportive policies support this pattern,
for example, White, but not Black, women reporting

less binge drinking when MWS were in effect (al-
though interaction term is not significant); Black,
but not White, women reporting more any drinking
when PTP is in effect; and White and Black, but not
Hispanic, women reporting less any drinking when
PCP is in effect (although only White women report
less heavy drinking when PCP is in effect). Other find-
ings do not support this pattern: Hispanic women
benefited similarly to White women when MWS were
in effect and benefited more than White women when
PTP was in effect. This pattern suggests that the general
hypothesis may apply for White versus Black women
for supportive policies, but does not apply to Hispanic
women.

For punitive policies, however, findings do not sup-
port this hypothesis. While White women’s drinking is
not affected by CACN or CC, Black and Hispanic
women reported less drinking when CACN policies
were in effect and Hispanic women reported less drink-
ing when CC policies were in effect. This pattern sug-
gests that Black and Hispanic women, who may be
more likely than White women to be punished for alco-
hol use during pregnancy,21–23 respond to this threat
by reducing drinking. Black and Hispanic women
could also be less likely to report their drinking when
these policies are in effect, out of fear of punishment.
This explanation is supported by previous research
that found increased adverse birth outcomes and de-
creased prenatal care utilization when punitive policies

Table 4. Predicted Probability of Drinking Outcomes and Marginal Effects of Punitive Policies by Race/Ethnicity

Any drinking Binge drinking Heavy drinking

No
policy Policy ME 95% CI

No
policy Policy ME 95% CI

No
policy Policy ME 95% CI

CACN
White 0.122 0.130 0.008 [�0.015 to 0.030] 0.024 0.018 �0.005 [�0.013 to 0.002] 0.026 0.020 �0.006 [�0.015 to 0.003]
Black 0.145 0.118 �0.027 [�0.066 to 0.012] 0.026 0.012 �0.013 [�0.023 to�0.004] 0.027 0.013 �0.014 [�0.026 to�0.002]
Hispanic 0.133 0.140 0.007 [�0.023 to 0.037] 0.035 0.023 �0.012 [�0.026 to 0.002] 0.030 0.015 �0.015 [�0.025 to�0.004]
Other 0.115 0.123 0.008 [�0.026 to 0.042] 0.023 0.023 0.000 [�0.016 to 0.016] 0.022 0.014 �0.008 [�0.023 to 0.007]

CC
White 0.124 0.105 �0.019 [�0.050 to 0.012] 0.022 0.035 0.013 [�0.006 to 0.032] 0.024 0.041 0.017 [�0.013 to 0.047]
Black 0.139 0.118 �0.021 [�0.079 to 0.037] 0.021 0.051 0.030 [�0.025 to 0.086] 0.022 0.079 0.057 [�0.024 to 0.138]
Hispanic 0.137 0.070 �0.067 [�0.133 to�0.001] 0.031 0.007 �0.024 [�0.033 to�0.016] 0.026 0.015 �0.010 [�0.029 to 0.008]
Other 0.118 0.079 �0.039 [�0.062 to 0.042] 0.023 0.029 0.006 [�0.016 to 0.024] 0.020 0.025 0.005 [�0.023 to 0.035]

Reporting requirements for CPS
White 0.125 0.121 �0.005 [�0.022 to 0.013] 0.021 0.025 0.004 [�0.004 to 0.013] 0.024 0.025 0.001 [�0.008 to 0.011]
Black 0.138 0.145 0.007 [�0.034 to 0.049] 0.018 0.031 0.013 [�0.007 to 0.032] 0.022 0.024 0.002 [�0.018 to 0.021]
Hispanic 0.142 0.125 �0.017 [�0.043 to 0.010] 0.029 0.035 0.006 [�0.009 to 0.021] 0.024 0.029 0.005 [�0.009 to 0.018]
Other 0.118 0.114 �0.004 [�0.030 to 0.022] 0.023 0.023 0.000 [�0.012 to 0.012] 0.019 0.022 0.003 [�0.010 to 0.017]

These models display the predicted probability (predicted margins) of outcomes based on models testing the interaction of each policy and race/
ethnicity in separate sample-weighted logistic regression in models that included fixed effects for state and for year and adjusted for individual- and
state-level covariates, including all other pregnancy-specific alcohol policies.
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were in effect.30 Future research using measures be-
yond self-reports can help disentangle this pattern.
These findings must be interpreted with caution due
to smaller proportion of Hispanics in the sample and
the relative rarity of CC policies. Furthermore, CACN
and CC policies are problematic on ethical grounds31;
any reductions in self-reported drinking with respect
to punitive policies must be investigated with more ro-
bust measures of health outcomes and other measures
of health benefits that may offset inherent harms.

While not related to main hypotheses, the pattern of
findings for different Priority Treatment policies is

worth noting. In addition to findings in opposite direc-
tions across race/ethnicity for PTP only, there were also
findings in opposite directions across race/ethnicity for
PTPWC. However, patterns differed across priority
treatment policies; White and Black women benefited
from different priority treatment policies. This suggests
that different priority treatment policies benefit versus
harm different subgroups, perhaps by giving priority to
some groups but not others, and that bringing children
to treatment may be especially important for Black
women. Additional research could explain this pattern
and assess whether the pattern could be addressed

Table 5. Interactions of Punitive Pregnancy-Specific Alcohol Policies and Race/Ethnicity by Drinking Outcome

Any drinking Binge drinking Heavy drinking

OR 95% CI p OR 95% CI p OR 95% CI p

CACN 1.08 [0.86–1.35] 0.490 0.75 [0.51–1.11] 0.157 0.75 [0.48–1.15] 0.186
Race/ethnicity

White (reference)
Black 1.24 [1.07–1.45] 0.005 1.07 [0.74–1.56] 0.709 1.02 [0.59–1.75] 0.952
Hispanic 1.12 [0.89–1.42] 0.341 1.50 [0.90–2.51] 0.119 1.18 [0.82–1.68] 0.369
Other 0.93 [0.76–1.14] 0.476 0.95 [0.47–1.93] 0.890 0.82 [0.44–1.53] 0.535

CACN · race/ethnicity
White (reference)
Black 0.71 [0.51–0.99] 0.043 0.60 [0.30–1.20] 0.151 0.61 [0.27–1.37] 0.229
Hispanic 0.99 [0.74–1.31] 0.928 0.84 [0.42–1.68] 0.622 0.65 [0.33–1.25] 0.192
Other 1.01 [0.74–1.38] 0.963 1.34 [0.55–3.24] 0.515 0.83 [0.35–1.94] 0.659

Wald Test of CACN · race/ethnicity v2(3)56.66 0.084 v2(3) = 3.78 0.286 v2(3) = 2.16 0.541
CC 0.81 [0.56–1.17] 0.259 1.68 [0.90–3.16] 0.104 1.82 [0.77–4.28] 0.171
Race/ethnicity

White (reference)
Black 1.16 [0.99–1.34] 0.065 0.95 [0.69–1.31] 0.770 0.91 [0.57–1.45] 0.693
Hispanic 1.13 [0.95–1.35] 0.164 1.48 [1.00–2.20] 0.053 1.07 [0.76–1.49] 0.706
Other 0.94 [0.79–1.11] 0.459 1.05 [0.60–1.83] 0.865 0.80 [0.47–1.33] 0.386

CC · race/ethnicity
White (reference)
Black 1.00 [0.42–2.38] 0.994 1.63 [0.43–6.15] 0.474 2.42 [0.65–8.93] 0.186
Hispanic 0.54 [0.14–2.05] 0.369 0.12 [0.08–0.17] 0.000 0.31 [0.20–0.50] 0.000
Other 0.75 [0.52–1.08] 0.127 0.76 [0.34–1.70] 0.507 0.72 [0.22–2.30] 0.578

Wald Test of CC · race/ethnicity v2(3) = 4.02 0.259 v2(3)5146.49 0.000 v2(3)524.30 0.000
CPS RR 0.95 [0.80–1.14] 0.614 1.22 [0.82–1.81] 0.325 1.06 [0.70–1.60] 0.777
Race/ethnicity

White (reference)
Black 1.13 [0.95–1.34] 0.172 0.87 [0.56–1.34] 0.524 0.92 [0.52–1.63] 0.779
Hispanic 1.18 [1.00–1.38] 0.054 1.43 [0.87–2.35] 0.160 1.00 [0.62–1.59] 0.994
Other 0.93 [0.75–1.15] 0.499 1.11 [0.64–1.93] 0.711 0.76 [0.36–1.58] 0.458

CPS RR · race/ethnicity
White (reference)

Black 1.12 [0.82–1.54] 0.482 1.45 [0.58–3.63] 0.422 1.03 [0.44–2.40] 0.944
Hispanic 0.89 [0.72–1.10] 0.283 1.01 [0.61–1.69] 0.961 1.15 [0.73–1.82] 0.547
Other 1.00 [0.81–1.24] 0.970 0.82 [0.46–1.47] 0.501 1.13 [0.54–2.40] 0.743

Wald Test of CPS RR · race/ethnicity v2(3) = 1.56 0.668 v2(3) = 1.07 0.783 v2(3) = 0.75 0.861

Individuals in the Other category are those who endorsed Asian/Pacific Islander, Native American/Alaskan Native, Mixed, and Other, as well as those
who did not answer this question. Models tested the interaction of race/ethnicity on all eight policies separately and adjusted for state and time fixed
effects, as well as individual and state-level covariates (including all other pregnancy-specific alcohol policies). Models also include BRFSS sample
weights and adjusted standard errors to reflect clustering at the state level. The Wald test uses the Chi-square distribution with 3 degrees of freedom
and tests the hypothesis that all coefficients in the interaction term are 0.

OR, odds ratio.
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through other mechanisms, such as increasing treat-
ment availability for pregnant women.

To our knowledge, this is the first study of differen-
tial effects of a range of alcohol/pregnancy policies on
drinking behavior by race/ethnicity, despite such pol-
icies being in effect for over four decades. Limitations
include limited numbers of pregnant women in some
racial/ethnic categories exposed to some policies; self-
reported alcohol use measures that could involve dif-
ferential underreporting of alcohol use due to social
characteristics and studied policies; and no measures
of policy enforcement or women’s awareness of poli-
cies. In addition, alcohol use during pregnancy is not
the only health outcome related to alcohol/pregnancy
policies. Research should examine differential effects
on outcomes such as prenatal care, treatment utiliza-
tion, and birth outcomes.

Conclusions
Research considering the impact of alcohol/pregnancy
policies should consider differential effects by race/eth-
nicity, as subgroup analyses indicate that benefits and
harms of policies do not appear equitably distributed
across race/ethnicity.
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