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ORIGINAL ARTICLE

Substance Use & Misuse

Role of Drinking Attitudes and Trait Impulsivity in Prenatal Alcohol Craving 
and Consumption in Mothers of Reproductive Age

Yusuke Hayashia , Nicole M. Fishera#, Donald A. Hantulab  and Yukiko Washioc,d 
aDivision of Social Sciences and Education, Pennsylvania State University, Hazleton, Hazleton, PA, USA; bDepartment of Psychology and Neuroscience, 
Temple University, Philadelphia, PA, USA; cSubstance Use, Gender and Applied Research, RTI International, Research Triangle Park, NC, USA; 
dDepartment of Obstetrics, Gynecology and Reproductive Sciences, Temple University Lewis Katz School of Medicine, Philadelphia, PA, USA

ABSTRACT
Background/Objective:  Recognizing the severe consequences of alcohol consumption during 
pregnancy, such as fetal alcohol spectrum disorders (FASDs), the present study explored the role of 
drinking attitudes, trait impulsivity, and decision-making toward instant gratification in alcohol 
craving and consumption during pregnancy among mothers of reproductive age.
Methods: Utilizing participants from Amazon Mechanical Turk (N = 141), we first categorized mothers 
into three groups: those who neither craved nor consumed alcohol during their last pregnancy, 
those who craved but did not consume, and those who craved and consumed alcohol. Using 
binomial logistic regression, we then examined what factors, if any, could differentiate between (a) 
mothers who craved alcohol during pregnancy and those who did not and (b) mothers who resisted 
alcohol cravings and those who yielded to them.
Results: The findings indicated that drinking attitudes significantly predicted alcohol craving during 
pregnancy. However, trait impulsivity emerged as a significant predictor of alcohol consumption 
among those who experienced cravings.
Conclusion:  The present study contributes to a better understanding of psychological mechanisms 
underlying alcohol craving and consumption during pregnancy, which in turn may contribute to the 
development of targeted interventions for this problem.

Alcohol consumption during pregnancy is a critical public 
health concern, as it can lead to numerous adverse outcomes for 
both the mother and the developing child. The prevalence of 
alcohol consumption during pregnancy varies across countries, 
with 9.8% of pregnant women reporting current alcohol con-
sumption in the United States (England et  al., 2020). This 
behavior is associated with a range of negative consequences, 
including an increased risk of miscarriage, stillbirth, and preterm 
birth, as well as fetal alcohol spectrum disorders (FASDs) in the 
child (e.g., Gomez et  al., 2022; May et  al., 2018). Aside from 
FASDs, prenatal alcohol exposure has been linked to impaired 
cognitive function, attention deficits, and lower IQ in offspring 
(Goldschmidt et  al., 1996; Streissguth et  al., 1994). Additionally, 
children exposed to alcohol during pregnancy are more likely to 
experience growth restrictions, low birth weight, and facial 
abnormalities (Lennon et  al., 2010). Maternal alcohol consump-
tion during pregnancy has also been associated with higher 
rates of maternal depression, anxiety, and substance abuse (Burd 
et  al., 2003). These negative consequences highlight the impor-
tance of public health interventions and support services for 
pregnant women who consume alcohol.

To prevent these adverse outcomes due to maternal alcohol 
consumption during pregnancy, identifying predictors for this 

behavior is essential. Previous research has identified various 
demographic, psychological, and social factors that contribute to 
alcohol consumption during pregnancy, including age, race, edu-
cation, and socioeconomic status (e.g., Lepper et  al., 2016; 
Peadon et al., 2010; Shmulewitz & Hasin, 2019), as well as social 
support and partner alcohol use (Chang et al., 2006). Some clin-
ical conditions, such as depression, experience of abuse, and 
tobacco smoking, have been identified as risk factors for alcohol 
consumption during pregnancy (Leonardson & Loudenburg, 
2003; O’Keeffe et  al., 2015; Shmulewitz & Hasin, 2019).

With respect to psychological factors, several personality traits, 
such as higher extraversion, openness, and novelty seeking, as 
well as lower conscientiousness and agreeableness, are associated 
with a propensity for alcohol consumption during pregnancy 
(Leszko et  al., 2020; Lupattelli et  al., 2021; Magnusson et  al., 
2007; Murakami, Ishikuro, et  al., 2021). Drinking motives are 
also associated with this behavior: mothers with higher social 
drinking motives are more likely to consume alcohol during 
pregnancy (Skagerström et  al., 2013). This aligns with findings 
related to the trait of extraversion (cf. Stewart & Devine, 2000) 
and support the observation that social acceptability and pressure 
to consume alcohol are among the most common reasons for 
alcohol consumption during pregnancy (Popova et  al., 2022).
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In terms of cognitive variables, mothers’ positive attitudes 
toward alcohol consumption during pregnancy also predict 
the behavior (e.g., Duncan et  al., 2012; Fletcher et  al., 2018; 
Fletcher et  al., 2023), although it remains unclear whether 
the positive attitudes lead to the behavior of alcohol con-
sumption during pregnancy or engaging in the behavior 
shapes the attitudes (Fletcher et  al., 2018). Nevertheless, it is 
important to note that drinking attitudes may not be a reli-
able predictor for alcohol consumption during pregnancy. 
For example, previous research revealed that most pregnant 
women considered avoiding alcohol during pregnancy to be 
the safest option, although they still believed low-level drink-
ing during pregnancy was acceptable (Gomez et  al., 2022). 
More directly, another study found that more than half of 
the women who held negative attitudes toward alcohol con-
sumption during pregnancy reported engaging in the behav-
ior, illustrating an attitude-behavior gap (Fletcher et  al., 
2018). This discrepancy between attitudes and behavior  
may underscore the potential influence of some forms of 
impulsivity, and the present study explored this possibility 
(cf. Magnusson et  al., 2007).

Impulsivity is a multi-asset construct, which often consists 
of trait impulsivity and behavioral impulsivity (e.g., Herman 
et  al., 2018), and these two measures evaluate distinct psy-
chological constructs or processes (e.g., Strickland & Johnson, 
2021). Trait impulsivity is a stable, enduring characteristic of 
individuals that reflects a general tendency to engage in 
spontaneous, unplanned actions without considering potential 
consequences (Whiteside & Lynam, 2001). Behavioral impul-
sivity, on the other hand, is a specific behavioral/cognitive 
process that is often divided into at least two major dimen-
sions: impulsive action (through response disinhibition or the 
inability to inhibit inappropriate or unwanted behaviors) and 
impulsive decision-making toward instant gratification 
(through subjective devaluation of future rewards; Weafer 
et  al., 2013). Previous meta-analyses have well established 
that all of these impulsivity constructs are positively associ-
ated with problematic alcohol use (e.g., Coskunpinar et  al., 
2013; MacKillop et  al., 2011; Smith et  al., 2014).

However, relatively little is known about the role of indi-
vidual differences in trait and behavioral impulsivity in pre-
dicting alcohol consumption during pregnancy. To identify a 
protective mechanism against alcohol consumption during 
pregnancy, the present study examined the role of trait 
impulsivity and impulsive decision-making toward instant 
gratification in alcohol craving and consumption during 
pregnancy. Moving beyond earlier research that primarily 
differentiated between pregnant alcohol consumers and 
abstainers only (e.g., Lupattelli et  al., 2021), we focus on 
identifying factors that can differentiate between mothers 
who craved alcohol during pregnancy and mothers who did 
not, as well as between mothers who craved but resisted 
alcohol consumption and those who craved and consumed 
alcohol during pregnancy. This approach acknowledges that 
not all abstainers experience alcohol cravings during preg-
nancy, allowing for a deeper exploration into how individual 
differences in impulsivity influence the subsequent 
decision-making process that leads to either resisting or suc-
cumbing to these cravings.

In this study, we first identified three groups of mothers: 
(a) those who neither craved nor consumed alcohol during 
pregnancy, (b) those who craved alcohol but did not con-
sume it, and (c) those who both craved and consumed alco-
hol. Our examination focused on whether attitudes toward 
drinking, trait impulsivity, and impulsive decision-making 
toward instant gratification could predict alcohol craving 
and consumption during pregnancy. Specifically, we sought 
to understand what factors, if any, could differentiate between 
(a) mothers who craved alcohol during pregnancy and those 
who did not and (b) mothers who resisted alcohol cravings 
and those who yielded to them. As this was an exploratory 
study, we did not formulate any a priori hypotheses. 
Nonetheless, by exploring these relationships, we aimed to 
inform the development of targeted intervention strategies to 
prevent alcohol consumption during pregnancy, especially 
for those most at risk due to impulsive tendencies.

Method

Participants and setting

Participants were recruited via Amazon Mechanical Turk in 
two steps. Initially, individuals completed a screen survey 
inquiring about their age, biological sex, and the age of their 
youngest biological child. Eligible participants—women aged 
18 to 50 with a youngest biological child aged 0 to 2—were 
invited to partake in the main survey. A total of 141 partic-
ipants consented to participate in this study and completed 
the survey hosted on Qualtrics (Provo, UT). Upon comple-
tion, they were provided with a code to claim $2.50 com-
pensation through Amazon Mechanical Turk.

Procedures and materials

On completing the informed consent process, participants 
filled out questionnaires that encompassed demographic 
information (including their alcohol experiences), trait 
impulsivity, and tendencies toward impulsive decision-making 
for instant gratification. This study is a segment of a broader 
survey examining various maternal health behaviors (e.g., 
breastfeeding). Portions of data have been reported in other 
studies, each with distinct goals and analyses (Hayashi et al., 
2022, 2023). The Institutional Review Board at the first 
author’s affiliated university deemed the study exempt (Study 
ID: 13294).

Demographics and alcohol-related measures

The participants were first asked their age, race/ethnicity, 
education, annual household income, and marital status. 
They then completed questionnaires on their general atti-
tudes toward alcohol use and frequencies of alcohol craving 
and consumption during their most recent pregnancy (see 
Supplemental Online Material for all questions presented in 
this study). Attitudes toward alcohol use were assessed with 
four 7-point semantic differential items, adopted from the 
standard Theory of Planned Behavior questionnaire (Francis 
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et  al., 2004), and means across items were used for the sub-
sequent analyses. The Cronbach’s alpha with the current 
sample was .947. The questions on frequencies on alcohol 
craving and consumption during pregnancy (e.g., “How 
often did you feel like having a drink containing alcohol 
during the most recent pregnancy?”) were answered with 
four response options, but the responses were scored dichot-
omously (0: not at all, 1: at least once) because there is no 
known safe amount of alcohol use during pregnancy (Centers 
for Disease Control and Prevention [CDC], 2022).

Trait impulsivity and impulsive decision-making toward 
instant gratification

Trait impulsivity was assessed using the Barratt Impulsiveness 
Scale-Brief (BIS-Brief; Steinberg et  al., 2013; hereafter BIS). 
The scale comprises eight items, each rated on a 4-point 
Likert scale: 1 (rarely/never), 2 (Occasionally), 3 (Often), and 
4 (almost always/always). Negatively worded items are 
reverse-coded, and higher scores indicate elevated impulsiv-
ity. The Cronbach’s alpha with the present sample was 0.781.

Impulsive decision-making toward instant gratification was 
measured using a hypothetical monetary choice delay-discounting 
task adapted from Jones and Rachlin (2009). The participants 
made repeated choices between smaller but sooner hypothetical 
monetary rewards versus larger but delayed hypothetical mon-
etary rewards (1 week, 1 month, 6 months, 1 year, or 5 years). 
The smaller-sooner rewards ranged from $99 to $1 ($99, $90, 
$80, $70, $60, $50, $40, $30, $20, $10, and $1, presented in this 
order), and the larger-delayed reward was always $100 after a 
fixed delay. The degree of impulsive decision-making was 
quantified using the model-based area under the curve (AUC), 
calculated based on the methods described in Gilroy et  al. 
(2017) and Gilroy and Hantula (2018). Lower AUC scores indi-
cate higher levels of impulsive decision-making toward instant 
gratification. Consistent with previous studies (Smith et  al., 
2018), 18 participants were excluded from analyses due to non-
systematic response patterns, based on the criteria described in 
Johnson and Bickel (2008).

Data analysis

Participants were classified into three subgroups according to their 
frequency of alcohol craving and consumption during the last 
pregnancy: (a) mothers who did not crave alcohol and did not 
consume any (n = 80; hereafter No-Craving-No-Consumption 
[NC-NC] subgroup), (b) mothers who craved alcohol at least once 
but did not consume any (n = 37; Craving-No-Consumption [C-NC] 
subgroup), and (c) mothers who craved alcohol at least once and 
actually consumed at least one alcoholic drink (n = 22; 
Craving-Consumption [C-C] subgroup). There were two mothers 
who did not crave alcohol but consumed at least one alcoholic 
drink. While this subgroup was interesting, its small size precluded 
forming an independent group for analysis, and thus, data from 
these participants were not included in the subsequent analyses.

Categorical variables were analyzed with Fisher’s exact 
test. Continuous variables were analyzed with a one-way 
analysis of variance (ANOVA), or the Brown-Forsythe 

ANOVA if the assumption of homogeneity of variances was 
violated (assessed by Levene’s test for equality of variances). 
To discern the predictive variables for group membership, 
binomial logistic regression analyses were conducted in two 
separate comparisons: (a) the NC-NC subgroup versus the 
C-NC and C-C subgroups combined (i.e., no alcohol craving 
vs. alcohol craving during pregnancy), and (b) the C-NC 
subgroup versus the C-C subgroup (no alcohol consumption 
vs. alcohol consumption among those who craved alcohol 
during pregnancy). Only variables with significant differ-
ences across groups were included in the regression analyses. 
All statistical analyses were executed using SPSS Version 29, 
GraphPad Prism Version 9, or R Version 4.30, with the 
threshold for statistical significance set at p < 0.05.

Results

Table 1 presents the demographic characteristics and frequen-
cies of alcohol craving and consumption for the three sub-
groups. A comparison of the frequency of alcohol craving 
between the C-NC subgroup and the C-C subgroup revealed 
no statistically significant association, p = 0.270. Comparisons 
of other measures among the three subgroups revealed statis-
tically significant associations between the subgroups and lev-
els of education, p = 0.006, and between subgroups and 
amounts of annual income, p = 0.001. However, no significant 
associations were observed with the other variables (p > 0.05).

Figure 1 shows mean Drinking Attitudes, BIS, and AUC 
scores across subgroups. Statistically significant differences 
across three subgroups were observed on Drinking Attitudes, 
F(2, 54.4) = 19.79, p < 0.001, partial η2 = 0.21, and on BIS, 
F(2, 136) = 17.91, p < 0.001, partial η2 = 0.07. On the other 
hand, no statistically significant difference was observed on 
AUC, F(2, 118) = 0.06, p = 0.945, partial η2 = 0.00. The 
results of the post-hoc comparisons on Drinking Attitudes 
and BIS are shown in Table 2. Notably, large effect sizes 
(Cohen’s D > 0.8) were observed in Drinking Attitudes 
between the NC-NC and C-NC subgroups and between the 
NC-NC and C-C subgroups. Similarly, BIS scores showed 
large effect sizes between the C-NC and C-C subgroups.

Lastly, the results of the binomial logistic regression analy-
ses are presented in Table 3. For alcohol craving during preg-
nancy (the NC-NC subgroup vs. the C-NC and C-C subgroups 
combined), the model was statistically significant, χ2(4) = 
34.54, p < 0.001, explaining 29.2% of the variance. An increase 
in positive drinking attitudes significantly predicted the occur-
rence of alcohol craving (p < 0.001, odds ratio = 1.83). 
Regarding alcohol consumption during pregnancy (the C-NC 
subgroup vs. the C-C subgroup), the model was also statisti-
cally significant, χ2(4) = 18.41, p < 0.001, explaining 36.6% of 
the variance. Consumption was significantly predicted by 
receiving a bachelor’s degree (p = 0.024, odds ratio = 16.43) 
and an increase in the BIS score (p = 0.033, odds ratio = 1.19).

Discussion

The present study compared three groups of mothers of 
reproductive age in terms of drinking attitudes, trait 
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impulsivity, and impulsive decision-making toward instant 
gratification: (a) mothers who neither craved nor consumed 
alcohol during pregnancy, (b) mothers who craved alcohol 
but did not consume it, and (c) mothers who both craved 
and consumed alcohol. The results show that drinking atti-
tudes significantly differentiated between mothers who 

craved alcohol during pregnancy and those who did not. 
The results also show that education level and trait impul-
sivity, but not impulsive decision-making, significantly dif-
ferentiated between mothers who craved alcohol but did not 
consume it during pregnancy and those who craved and 
consumed alcohol.

The present study contributes to the literature by demon-
strating that alcohol craving and consumption during preg-
nancy are associated with distinct risk factors, namely 
drinking attitudes, education level, and trait impulsivity. 
With respect to drinking attitudes, the present findings are 
consistent with previous studies utilizing the Theory of 
Planned Behavior, which demonstrated that positive drink-
ing attitudes predict intention to drink during pregnancy 
(Duncan et  al., 2012; Fletcher et  al., 2023). The present find-
ings also align with previous studies (e.g., Shmulewitz & 
Hasin, 2019; Tsang et  al., 2022), indicating that women with 
higher education levels are at an increased risk of alcohol 
consumption during pregnancy. Notably, in our sample, 

Table 1.  Demographic characteristics and dirking-related measures.

Subgroups

Variables Categories NC-NC C-NC C-C p
n 80 37 22 –
Alcohol craving Never 80 (100%) – – .270a

Monthly or less – 25 (68%) 11 (50%)
More than monthly – 12 (32%) 11 (50%)

Alcohol use Never 80 (100%) 37 (100%) – –
Monthly or less – – 13 (59%)
More than monthly – – 9 (41%)

Ageb 31.5 (5.7) 30.8 (4.9) 33.0 (7.4) .401c

Race/Ethnicity White 56 (70%) 27 (73%) 13 (59%) .509
Non-white 24 (30%) 10 (27%) 9 (41%)

Education Assocate or less 29 (36%) 14 (38%) 1 (4%) .006
Bachelor’s or more 51 (64%) 23 (62%) 21 (96%)

Annual income < $50,000 27 (34%) 4 (11%) 12 (55%) .001
≥ $50,000 53 (66%) 33 (89%) 10 (45%)

Marital status Married 56 (70%) 27 (73%) 18 (82%) .602
Not married 24 (30%) 10 (27%) 4 (18%)

Note. aBetween the C-NC and C-C subgroups only. bMeans and standard deviations. cBased on ANOVA, F(2, 136) = 0.92. NC-NC = No 
Craving-No Consumption subgroup. C-NC = Craving-No Consumption subgroup. C-C = Craving-Consumption subgroup. Bold num-
bers indicate statistical significance.

Figure 1.  Mean drinking attitude, BIS, and AUC scores across subgroups. Note. Error bars indicate 95% confidence intervals. NC-NC = No Craving-No Consumption 
subgroup. C-NC = Craving-No Consumption subgroup. C-C = Craving-Consumption subgroup. *p < .05. **p < .01. ***p < .001.

Table 2.  Post-hoc comparisons of drinking attitudes and BIS scores among 
subgroups.

Measures Comparison Δ SE p 95% CI D
Attitudes NC-NC vs. C-NC −1.72 0.29 < .001 [-2.41, −1.03] 1.03

NC-NC vs. C-C −1.76 0.43 .001 [-2.81, −0.71] 0.97
C-NC vs. C-C −0.04 0.43 .995 [-1.09, 1.01] 0.03

BIS NC-NC vs. C-NC 0.83 0.77 .530 [-1.00, 2.67] 0.22
NC-NC vs. C-C −2.48 0.94 .025 [-4.70, −0.25] 0.64
C-NC vs. C-C −3.31 1.05 .006 [-5.79, −0.82] 0.82

Note. Bold numbers indicate statistical significance. pvalue and 95% CI’s were 
adjusted for multiple comparisons according to the Games-Howell or Tukey 
method. Δ = mean difference. NC-NC = No Craving-No Consumption subgroup. 
C-NC = Craving-No Consumption subgroup. C-C = Craving-Consumption subgroup.
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education level emerged as a particularly robust predictor. 
Nevertheless, a previous study showed that women with 
higher education are more likely to consume alcohol in early 
pregnancy but cease it between early and middle pregnancy, 
especially working women (Murakami, Obara, et  al., 2021). 
This highlights the need for targeted interventions and edu-
cational programs that specifically address the risks of alco-
hol use during pregnancy among socioeconomically 
advantaged women (Ruyak et  al., 2023).

Importantly, the present study uniquely contributes to the 
literature by identifying trait impulsivity as a risk factor that 
predicts alcohol consumption among mothers who experience 
alcohol cravings during pregnancy (cf. Ruyak et  al., 2023). In 
this context, the independence between trait impulsivity and 
impulsive decision-making toward instant gratification, as evi-
denced by a non-significant correlation (r(128) = −0.11, 
p = 0.236; see also Smith & Hantula, 2008; Strickland & 
Johnson, 2021), is crucial for understanding the psychological 
mechanisms underlying alcohol consumption during preg-
nancy. Unlike its presumed etiological role in other substance 
use disorders (Audrain-McGovern et  al., 2009; Bickel et  al., 
2014; Loree et  al., 2015), impulsive decision-making toward 
instant gratification may not be a critical variable for alcohol 
consumption during pregnancy. This may suggest that preg-
nant women are unlikely to excessively discount future posi-
tive outcomes associated with their children, potentially due 
to a combination of factors, such as knowledge gained 
through education (e.g., Kerwin et  al., 2012; Washio et  al., 
2019). Instead, other forms of impulsiveness, such as response 
disinhibition (Weafer et  al., 2015), could be potentially more 
influential. This aligns with Marsh et  al. (2002), who found 
that women who are high on trait impulsivity show greater 
response disinhibition, but not greater impulsive 
decision-making toward instant gratification. Understanding 
these distinctions should be vital for developing process-based 
intervention strategies (cf. Hofmann & Hayes, 2019) that can 
be tailored to those who are more vulnerable to the problem 
of alcohol consumption during pregnancy.

Implications for interventions

Aligning with previous studies demonstrating that women with 
heavier alcohol use exhibit greater response disinhibition than 
those with lighter use (Reed et  al., 2012; Smith & Mattick, 
2013), the present findings that trait impulsivity plays a key 
role in alcohol consumption during pregnancy direct attention 
to response (dis)inhibition as a potential intervention target. 
Notably, a meta-analysis by Allom et  al. (2016) indicates that 
response inhibition training, such as the go/no-go task, 

effectively improves health-related behaviors including alcohol 
consumption. This is exemplified by Houben et  al. (2011), in 
which college students who were trained to respond to neutral 
stimuli while withholding their responses to alcohol-related 
target stimuli reduced actual alcohol consumption. Such 
response inhibition training might similarly benefit mothers 
who experience alcohol cravings during pregnancy.

However, the meta-analysis by Allom et  al. (2016) also 
indicates that the effects of response inhibition training may 
not endure over time. In addition, more recent studies have 
failed to replicate earlier findings or provide evidence that 
the training enhances the effectiveness of treatment as usual 
when incorporated (e.g., Di Lemma & Field, 2017; Jones 
et  al., 2020; Schenkel et  al., 2023). Together, these findings 
highlight the need to explore supplemental or alternative 
strategies to achieve desirable outcomes. In this vein, it is 
important to note that women tend to use alcohol to cope 
with negative emotions more often than men (Hussong, 
2007; Timko et  al., 2005), and female high-risk alcohol users 
feel less capable of resisting alcohol when faced with nega-
tive emotions (Ricciardelli et  al., 2001). Therefore, for moth-
ers inclined to consume alcohol during pregnancy as a 
coping mechanism (Fleming et  al., 2023), interventions 
focusing on emotional management, such as mindfulness-based 
approaches (Goldberg et  al., 2018; Li et  al., 2017), could be 
promising. A randomized-controlled trial conducted by 
MacKinnon et  al. (2021) revealed that a mindfulness-based 
intervention was effective in reducing psychological distress 
in pregnant women seeking treatment for their psychological 
distress. An additional strategy that could supplement 
response inhibition training is a contingency management 
program, a therapeutic method providing incentives contin-
gent on the demonstration of desired behavioral changes 
(Higgins et  al., 2008). This approach has proven effective in 
treating various maternal health behaviors (see Washio et  al., 
2021, for review). Moreover, because contingency manage-
ment uses relatively frequent positive reinforcement, it may 
be a particularly effective intervention for women higher in 
trait impulsivity. However, its specific application to reduce 
alcohol consumption during pregnancy remains 
under-researched (cf. Washio et  al., 2017). Therefore, future 
studies should focus on this area, addressing the shortcom-
ings of existing research to develop effective interventions.

Limitations

The present study has several limitations that warrant dis-
cussion. First, the present sample exclusively comprised 

Table 3. B inominal logistic regression predicting alcohol craving and consumption during pregnancy.

Alcohol craving (NC-NC vs. C-NC & C-C) Alcohol consumption (C-NC vs. C-C)

B SE Wald OR [95% CI] p B SE Wald OR [95% CI] p
Constant −3.36 1.04 10.52 0.03 – .001 −3.79 2.02 3.51 0.02 – .061
Education 0.51 0.45 1.30 1.66 [0.69, 3.98] .254 2.80 1.24 5.13 16.43 [1.46, 185.23] .024
Income 0.53 0.58 0.84 1.70 [0.55, 5.28] .360 −1.77 1.29 1.88 0.17 [0.01, 2.14] .171
Attitude 0.60 0.12 23.93 1.83 [1.44, 2.33] < .001 0.00 0.23 0.00 1.00 [0.63, 1.57] .986
BIS −0.01 0.05 0.03 0.99 [0.89, 1.10] .855 0.17 0.08 4.56 1.19 [1.01, 1.39] .033
Note. References for Education and Income were ≤ Associate and < $50,000, respectively. Bold numbers indicate statistical significance. NC-NC = No Craving-No 

Consumption subgroup. C-NC = Craving-No Consumption subgroup. C-C = Craving-Consumption subgroup. OR = Odds Ratio. CI = confidence interval.
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Amazon Mechanical Turk workers who were mothers of 
reproductive age and had given birth within the past 3 years. 
Additionally, the sample size was small. Given the explor-
atory nature of the present study, we did not conduct a pri-
ori power analysis due to the difficulty of estimating effect 
sizes. Therefore, non-significant results should be evaluated 
with caution, although the effect sizes observed were mostly 
large (Cohen’s D > 0.8). Nevertheless, future studies should 
aim for larger and more diverse samples to assess the gen-
eralizability of the present findings.

Second, the assessment of alcohol craving and consump-
tion during pregnancy relied on single-item, self-reported 
measures. This might have introduced some biases, includ-
ing underreporting socially inappropriate behavior (Wentland, 
1993) or inaccuracies due to memory lapses (Spinella, 2005). 
To mitigate these biases, future research would benefit from 
integrating these self-reported measures with objective data, 
such as biochemically verified indicators of alcohol con-
sumption (Dozet et  al., 2023). However, it is important to 
note that using such biochemical measures introduces poten-
tial issues related to confidentiality and participant privacy, 
necessitating careful ethical consideration and data handling 
to ensure participant adherence to research standards.

Finally, the present study, serving as an exploratory initial 
investigation with the small sample, did not allow for 
detailed analyses regarding the intensity of alcohol craving 
and the precise quantity and timing of alcohol consumption 
during pregnancy. Future research is needed to better under-
stand these dynamics because the degree of craving might 
significantly influence the likelihood of alcohol consump-
tion, and the amount and timing of consumption can vary 
greatly among individuals, potentially leading to different 
health outcomes. Understanding these nuances could aid in 
developing more tailored and effective intervention strategies.

Conclusion

The current study revealed that while drinking attitudes can 
predict alcohol craving during pregnancy, they are not effec-
tive predictors of actual consumption. This underscores the 
need for interventions that go beyond educational approaches 
that improve mothers’ attitudes toward alcohol use (Fletcher 
et  al., 2018). A notable finding of the present study is that 
trait impulsivity successfully predicted alcohol consumption 
among mothers with cravings, highlighting the importance of 
tailoring prevention strategies to this group. Future research 
should build on these insights, perhaps through longitudinal 
studies, to explore if low trait impulsivity is a protective fac-
tor against alcohol consumption in mothers with cravings. 
Such research could lead to more personalized treatments for 
high-risk alcohol use in pregnant women (Litten et al., 2015), 
deepening our understanding of the etiological factors 
involved in risky alcohol use during pregnancy.
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