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ABSTRACT. Objective: Taking a step beyond prior alcohol research on
pregnancy trimesters, we produced pregnancy month-specific drinking
estimates for women in the United States in order to shed light on time
variations of alcohol drinking during pregnancy, as might be determined
by alcohol dependence. We posited that (a) pregnancy might prompt
cessation of drinking soon after pregnancy status is discovered, a find-
ing obscured in trimester-specific estimates, and (b) a possible alcohol-
dependence effect on drinking persistence among pregnant women might
be observed via the monthly approach. Method: Data are from the
2002–2011 National Surveys on Drug Use and Health (Restricted-Data
Analysis System [R-DAS]), with large nationally representative samples
of U.S. civilians, including 12- to 44-year-old females stratified by
pregnancy status and month of pregnancy, and with assessment of recent

alcohol dependence as well as heavy episodic drinking (HED). Results:
Pregnancy’s possibly protective constraints on drinking can be seen
as early as Month 2. We observed considerable variability of drinking
prevalence (%) before Trimester 1 ended, with no appreciable variation
across Months 4–9. A possible alcohol-dependence effect on drinking
persistence is seen when the contrast is made in relation to expected
values for pregnant women without alcohol dependence. Conclusions:
We detected a possibly ameliorative pregnancy effect on alcohol use and
HED, with variation in drinking prevalence across the months of the first
trimester. Alcohol dependence might be affecting drinking persistence
among pregnant women, but this effect cannot account for the drinking
persistence observed here. (J. Stud. Alcohol Drugs, 77, 272–276, 2016)
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IN CONTRAST TO THE MORE TYPICAL trimester-by-
trimester view of alcohol drinking in studies of pregnant

women, the current investigation presents month-by-month
estimates. Drawing on the strengths of the U.S. National Sur-
veys on Drug Use and Health (NSDUH; Substance Abuse
and Mental Health Services Administration [SAMHSA],
2012), we hypothesized that there might be an ameliorative
effect of pregnancy on drinking. This ameliorative effect is
possibly seen within the first pregnancy months soon after a
woman discovers she is pregnant, and hence not captured in
the trimester-wise view. We present month-specific estimates
of heavy episodic drinking (HED), here defined as drinking
five or more drinks on the same occasion on at least 1 day
in the past 30 days. We also present estimates for recently
active alcohol dependence syndrome (defined as alcohol
dependence present within 1 year of the assessment date),
which might help account for why some mothers do not stop
drinking when they become pregnant.

In most past U.S.-based research, alcohol use before and
throughout pregnancy generally has been assessed retrospec-
tively via survey questions administered in the later trimes-

ters or postpartum. This approach can yield measurement
problems, not the least of which is a memory recall or re-
porting error (Cheng et al., 2011; Floyd et al., 1999; Grant et
al., 2009; Zhao et al., 2012). This study’s data constrain this
threat via questions that are focused specifically on the 30
days before assessment, with sampling that encompasses all
U.S. community-dwelling women, and with a measurement
approach such that women are asked whether they are preg-
nant and the month of pregnancy (insofar as it is known),
within the context of the NSDUH general health interview
module. It is worth mentioning that some studies suggested
that retrospective assessment of alcohol drinking may be at
least as effective as an antenatal report in identifying risk
drinking related to child outcomes and may also avoid some
factors that contribute to denial and maternal underreporting
during pregnancy (Alvik et al., 2006; Hannigan et al., 2010).

As such, this work is novel, in part because of its nation-
ally representative sample and its monthly approach. In the
only two published national survey reports on drinking in
pregnancy, the research teams produced trimester-specific
estimates but did not report the month-specific values es-
timated for this project (Muhuri & Gfroerer, 2009; SAM-
HSA, 2009). Searching for prior nationally representative
estimates, we found the National Birth Defects Prevention
Study (NBDPS), from which Ethen and colleagues (2009)
derived the following month-specific drinking prevalence
estimates for Trimester 1 only (Month 1: 22.5%, Month 2:
8.5%, and Month 3: 5.5%), which suggested dramatic drink-
ing reduction between Month 1 and Month 2 of pregnancy.
However, on close inspection, we learned that these NBDPS
estimates actually are based on women in only 8 of the 50
states. Moreover, the NBDPS alcohol questions sometimes
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were asked after the pregnancy outcome was known, with
recall intervals as long as 9 months (Yoon et al., 2001).
In contrast, the NSDUH sampling frame includes all 50
states plus the District of Columbia, and the assessment is
concurrent with the pregnancy, with retrospection over no
more than the 30 days before assessment (i.e., during the
months of pregnancy). That is, the NSDUH approach sets the
maximum length for drinking recall at 30 days (the 30-day
interval just before the date of survey assessment). There is
no need for the pregnant women to think back over intervals
of time longer than the 30-day window covered in these
NSDUH assessments.

Why might month-specific epidemiological data be a
useful complement to the currently prevailing estimates
from trimester-specific data? We ask for consideration of
whether adverse outcomes such as fetal alcohol syndrome
(FAS) might be seen in response to drinking in Months
1 or 2, possibly before onset of pregnancy is detected by
the drinking mother. Our own best answer to this question
is that the timing of alcohol use during pregnancy might
well be crucial for adverse pregnancy outcomes as well as
developmental disorders, particularly when pre-clinical or
clinical research has shown pre-conceptional or epigenetic
focal points (Andersen et al., 2012; Maier & West, 2001;
Rudeen et al., 2007; van Uitert et al., 2013; Wang et al.,
2007). Working in the realm of clinical research, Feldman
and colleagues (2012) recently found an increased risk of
physical features of FAS when drinking extended into the
second half of the first trimester. Here, the phenotype of in-
terest involved clinical features characteristic of FAS: facial
anomalies, growth retardation, cognitive impairment, and/
or behavioral abnormalities, including smooth philtrum and
thin vermillion, as well as an increased risk for reduced birth
weight and reduced birth length. In addition, preclinical evi-
dence highlights the potential importance of drinking expo-
sures during Weeks 2–6 of human pregnancy, with potential
cell death in the developing fetal brain following in-utero
alcohol exposure (Dunty et al., 2001). In a departure from
prior trimester-focused research approaches, and by using
the more fine-grained monthly approach, we hope that our
study will add value to what has been published by others
and will encourage future clinical and pre-clinical research
on fetal effects in the earliest weeks after conception.

Method

The population under study consists of noninstitutional-
ized civilian residents of the United States, age 12 years and
older, during the interval from 2002 through 2011. Each
year’s NSDUH multistage area probability sampling survey
approach seeks to achieve samples of designated respondents
and to recruit participants so that the resulting population
sample distributions, after sampling weights are applied, are
balanced with the U.S. decennial census distributions for

pertinent variables (e.g., sex, age, ethnic self-identification).
Poststratification adjustment factors promote achievement of
this goal for study estimates based on the pooled 2002–2011
NSDUH data made available via a recent innovation known
as the NSDUH Restricted-Data Analysis System (R-DAS),
on which the present epidemiological estimates are based.
Generally, NSDUH survey response levels exceed 70%
(SAMHSA, 2012). The NSDUH study protocols have been
reviewed and approved by cognizant institutional review
boards for protection of human subjects in research.

With respect to assessment, the R-DAS version of NS-
DUH data discloses what each mother reports about her
current month of pregnancy via questions such as, “Are you
pregnant?” An affirmative answer is followed by this ques-
tion: “How many months pregnant are you?”

The key response variable in this study is based on
the pregnant woman’s answers to NSDUH standardized
questions about recent active drinking of alcoholic bever-
ages. The alcohol questions are positioned within an audio
computer-assisted self-interview (ACASI), with 10 or more
minutes separating alcohol questions from later questions
about pregnancy. Examples of the alcohol questions are,
“During the past 30 days, on how many days did you drink
one or more drinks of an alcoholic beverage?” and “During
the past 30 days, how many drinks did you usually have?
Count as a drink a can or bottle of beer, a wine cooler or
a glass of wine, champagne, or sherry, a shot of liquor or
a mixed drink or cocktail.” A HED question is, “During
the past 30 days, on how many days did you have five or
more drinks on the same occasion? By occasion, we mean
at the same time or within a couple of hours of each other.”
Recently active alcohol dependence was assessed via an
ACASI module of standardized NSDUH items written to
tap dependence criteria listed in the Diagnostic and Statisti-
cal Manual of Mental Disorders, Fourth Edition (American
Psychiatric Association, 1994). A positive history of recently
active alcohol dependence required fulfillment of three or
more dependence criteria (six standard criteria: [a] spending
a great deal of time over a period of a month getting, using,
or getting over the effects of alcohol; [b] unable to keep
set limits on alcohol use or used more often than intended;
[c] needed to use alcohol more than before to get desired
effects or noticed that using the same amount had less ef-
fect than before; [d] unable to cut down or stop using the
alcohol every time she tried or wanted; [e] continued to use
alcohol even though it was causing problems with emotions,
nerves, mental health, or physical problems; and [f] gave up
participation in important activities due to alcohol use; and
a seventh withdrawal symptom criterion if the respondent
had experienced alcohol-specific withdrawal symptoms at
one time that lasted for longer than a day after she cut back
or stopped using).

The plan for data analysis was organized in relation to
standard “explore, analyze/estimate, explore” cycles, in
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which the first steps involved exploratory data analyses to
shed light on univariate distributions. In the initial estima-
tion step, the task was analysis-weighted estimation of
month-specific prevalence proportions for alcohol use and
HED. Next, we estimated the degree to which recently ac-
tive alcohol dependence (vs. nondependent drinking) might
help account for persistence of drinking during pregnancy.
The key inference is that when drinking persists beyond
the first month of pregnancy, one of the explanations for
drinking persistence is that the mother is affected by alcohol
dependence.

The R-DAS is an online analysis system with allowances
for analysis-weighted estimation of frequencies and cross-
tabulations, as well as Taylor series variances, but no allow-
ance for more advanced statistical methods such as multiple
regression (Seedall & Anthony, 2013). The R-DAS does not
permit listing of individual cases and does not allow users to
directly generate unweighted frequencies, although approxi-
mate unweighted cell counts can be derived, as explained
elsewhere (Vsevolozhskaya & Anthony, 2014). Accordingly,
we estimated prevalence differences for drinking alcohol
within 30 days before assessment (with 95% confidence in-
terval [CI]), comparing pregnant women with recent alcohol
dependence to pregnant drinkers with no alcohol dependence
(Newcombe, 1998).

Results

The main estimates of the study are presented in Table 1.
The overall unweighted number of pregnant mothers in the
sample was 10,430 (weighted percentage = 3.7% of the total
sample); 10.4% of them had consumed alcoholic beverages
in the month before assessment. The prevalence proportion
for alcohol drinking among women in Month 1 of pregnancy
was observed to be 42.4% (95% CI [36.9, 48.0]). That is,

roughly 4 of every 10 pregnant women had consumed an
alcoholic beverage within the 30 days before the date of as-
sessment. HED in Month 1 is less frequent, reflected in an
estimate of 19.6%. That is, roughly 2 of every 10 pregnant
women in Month 1 had consumed five or more drinks on
the same occasion on at least 1 day in the 30 days before the
date of assessment. Considerable variability in the estimated
prevalence of alcohol use and HED can be seen across the
first trimester (Months 1–3).

Evidence of a possible ameliorative effect of pregnancy
on alcohol use and HED can be seen by Month 2, with the
Month 1 estimate of 42% taken as an expected value. By
comparison, for women in Month 2 of pregnancy, only 17%
consumed alcohol.

HED showed a marked reduction within Trimester 1.
As noted, the Month 1 value is 19.6%. By Month 3, fewer
than 3% of the pregnant women qualified as heavy episodic
drinkers. Estimated HED prevalence estimates for women
assessed in pregnancy Months 4–8 were relatively stable.

Table 2 displays month-specific drinking prevalence
estimates for pregnant women in relation to alcohol depen-
dence status. These estimates convey the degree to which
recently active alcohol dependence might be accounting
for persistence of drinking during pregnancy. As expected,
alcohol dependence case status is associated with recently
active drinking during pregnancy, month by month, and the
estimated prevalence of alcohol drinking during the 30 days
before assessment is greater among pregnant women with
recently active alcohol dependence (i.e., alcohol dependence
active within the 1 year before assessment) versus pregnant
drinkers with no such alcohol dependence.

We made an ex post facto comparison of pregnant drink-
ers with a history of alcohol dependence versus an expected

TABLE 1. Estimated analysis-weighted prevalence of drinking among
nonpregnant and pregnant females ages 12–44 years, by pregnancy month.
Data for the United States based on the R-DAS online analysis system of
the National Surveys on Drug Use and Health, 2002–2011.

Pregnancy status among Prevalence (%) of
females women Prevalence (%) of recent heavy
12–44 years old recent drinking episodic drinkinga

(unweighted n) [95% CI] [95% CI]

Not pregnant (279,048) 49.4 [49.1, 49.8] 22.0 [21.7, 22.3]
1 month (714) 42.4 [36.9, 48.0] 19.6 [15.8, 24.0]
2 months (1,201) 16.9 [13.9, 20.3] 8.7 [6.6, 11.4]
3 months (1,240) 7.7 [5.7, 10.2] 2.6 [1.8, 3.9]
4 months (1,261) 10.7 [8.0, 14.1] 2.5 [1.6, 3.9]
5 months (1,431) 6.1 [4.3, 8.4] 1.1 [0.6, 2.1]
6 months (1,166) 6.6 [4.9, 8.9] 1.8 [1.0, 3.2]
7 months (1,322) 5.1 [3.3, 7.7] 1.0 [0.4, 2.2]
8 months (1,332) 4.4 [2.9, 6.6] 0.9 [0.4, 2.0]
9 months (763) 7.6 [4.8, 12.1] 0.8 [0.3, 2.5]

Notes: R-DAS = Restricted-Data Analysis System; CI = confidence interval.
aHeavy episodic drinking refers to drinking five or more drinks on the same
occasion on at least 1 day in the past 30 days.

TABLE 2. Estimated analysis-weighted prevalence of drinking by recently
active alcohol dependence status among pregnant females ages 12–44
years, by pregnancy month. Data for the United States based on the R-DAS
online analysis system of the National Surveys on Drug Use and Health,
2002–2011.

Prevalence (%) of Prevalence (%) of
drinking in the past drinking in the past

30 days among 30 days among
Pregnant females participants with no participants with recently
12–44 years old recently active alcohol active alcohol dependence
(unweighted n) dependencea [95% CI] [95% CI]

1 month (527) 56.0 [49.2, 62.6] 78.9 [57.3, 91.3]
2 months (826) 23.3 [19.2, 28.1] 42.2 [23.4, 63.6]
3 months (844) 10.6 [7.7, 14.3] 28.9 [14.5, 49.4]
4 months (800) 15.4 [11.3, 20.6] 45.5 [27.7, 64.5]
5 months (908) 8.8 [6.4, 11.9] 31.1 [8.0, 70.2]
6 months (665) 10.4 [7.6, 14.2] 34.1 [16.7, 57.2]
7 months (727) 9.2 [5.9, 13.9] 12.8 [3.8, 35.6]
8 months (627) 8.8 [5.7, 13.3] 23.8 [7.7, 54.0]
9 months (363) 15.8 [9.9, 24.5] 22.6 [6.8, 53.8]

Notes: R-DAS = Restricted-Data Analysis System; CI = confidence inter-
val. aPast-year alcohol dependence was assessed only among women who
reported drinking in the 12 months before assessment (n = 6,287).
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value based on pregnant drinkers without a history of alcohol
dependence and found excess drinking prevalence among the
pregnant drinkers with a history of alcohol dependence (i.e.,
prevalence difference [PD] = 22.4%; p < .05; results are not
shown in tables). We also found an excess HED prevalence
among the pregnant drinkers with a history of alcohol de-
pendence (i.e., PD = 19.3%; p < .05; results are not shown
in tables).

Table 2 also discloses considerable drinking persistence
in the absence of alcohol dependence. When we made an
ex post facto contrast of pregnant drinkers in Months 2–8
versus an expected value based on nonpregnant drinkers,
we found excess alcohol dependence prevalence among the
pregnant drinkers (i.e., PD = 4.6; 95% CI [1.6, 8.5]; results
are not shown in tables). Despite a relatively large overall
sample size, the unweighted numbers of pregnant women,
month-by-month, provided little statistical power and preci-
sion to estimate an alcohol-dependence effect on drinking
among pregnant drinkers month-by-month.

Discussion

Several findings from this research are noteworthy. First,
we discovered a potential ameliorative effect of pregnancy
on alcohol use, observable soon after a woman learns she is
pregnant (i.e., as early as Month 2, and well before the end
of Trimester 1). As such, some alcohol research opportuni-
ties will be missed unless a month-by-month measurement
approach is substituted for the more traditional trimester-by-
trimester approach. Second, our estimates show noteworthy
variability of drinking prevalence across pregnancy months
of Trimester 1. Third, an excess 30-day drinking prevalence
and HED prevalence were found among pregnant drinkers
with recently active alcohol dependence.

Before detailed review and discussion of this evidence,
several limitations of the study merit attention, including
reliance on self-report measures with no toxicological assays.
Of greater importance might be the lack of a longitudinal de-
sign with reassessment of women followed month by month
during pregnancy. Instead, the NSDUH offers cross-sectional
snapshots of women assessed month by month during preg-
nancy. As discussed by others, misclassification error almost
certainly is present, including differential misclassification
to the extent that pregnant women might be less likely to
disclose drinking, even in the context of an ACASI approach
(Kesmodel & Olsen, 2001).

We also must note that NSDUH assessments do not
cover the timing of alcohol cessation or counseling dur-
ing pregnancy. In addition, the cross-sectional sample
includes women who have discovered that they are in the
first pregnancy month. For these women, the answers to the
NSDUH questions on drinking in the prior 30 days might
be in reference to drinking that occurred before conception.
Accordingly, the actual prevalence of drinking during the

first month of gestation might well be deflated, considering
that roughly half of U.S. pregnancies are unplanned (Finer
& Zolna, 2014). As such, drinking prevalence in Month 1
sometimes is not much different from drinking prevalence
for nonpregnant women of childbearing age. Finally, more
detailed analyses of the NSDUH data sets will become pos-
sible once the “month of pregnancy” variable is yoked with
individual-level variables such as age of the mother and age
at first alcohol use in regression models. At present, the R-
DAS version of the NSDUH data sets permits contingency
table analyses but not multiple regression analyses. (There
are NSDUH “SDA” data sets for multiple regression analy-
ses, but these data sets do not include information about the
specific month of the pregnancy.)

The study’s findings are of interest because the data come
from nationally representative samples with standardized as-
sessment protocols of alcohol use, month by month. In this
study, there was no requirement for long-term recall, as is
typical in retrospective reports over the entire span of preg-
nancy. Moreover, it is important to note that these monthly
NSDUH drinking prevalence estimates are somewhat larger
than corresponding estimates from the NBDPS, possibly
because of differences in the sampling frames or coverage,
or because of measurement differences. As mentioned in
the introduction, the long-term recall was required for the
NBDPS postpartum assessment. In contrast, the NSDUH ap-
proach identified women month by month during pregnancy,
with drinking recall over the span of no more than 30 days.

Before closing, we note that alcohol toxicity can be ex-
pected to vary in relation to maternal ethanol dosing and
pharmacokinetics. In this regard, HED is noteworthy because
it can expose the developing fetus to relatively high blood
alcohol concentrations over short periods, with resulting
increased risk of adverse pregnancy outcomes (Goodlett
& Horn, 2001; Ornoy & Ergaz, 2010). To the extent that
adverse effects of alcohol drinking during pregnancy actu-
ally vary across months of the same trimester, the monthly
approach of this study might stimulate new research. A
week-specific approach might prove to be even better than
this study’s month-specific approach.

In conclusion, month-specific estimates shed new light on
alcohol use in pregnancy and draw attention to a previously
undiscovered potential ameliorative effect of pregnancy
on drinking persistence, observable as early as Month 2.
This phenomenon truly cannot be seen when the traditional
trimester approach is used to study drinking by pregnant
women. An implication of potential clinical importance
pertains to cessation initiatives part and parcel with prenatal
care, with benefits seen in relation to the overall health of
mothers and their offspring.

If alcohol-attributable health effects on the fetus are found
as early as Month 1 of the pregnancy, women who drink
might be advised to use pregnancy test kits after every sexu-
al encounter that might give rise to a conception. A package
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insert with the pregnancy test kit might draw attention to
nonlethal and potentially adverse implications for the devel-
oping fetus if drinking or other drug use is sustained during
the first month of the pregnancy. Of course, the hypothesized
beneficial effects of this type of package insert are specula-
tive. The best evidence about this type of patient-oriented
intervention will come from future randomized controlled
trials on this topic.
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