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ABSTRACT
Background: There is no known risk-free level of alcohol use in pregnancy. Despite this, many still 
believe that occasional drinking is safe. To-date, there is limited evidence of the influences on 
women’s decisions about low to moderate alcohol use in pregnancy. The aim of this study was to 
explore alcohol use intentions during pregnancy, using variables from the theory of planned 
behavior, the prototype/willingness model and personality variables. The study also investigated 
whether priming participants with exposure to prototypes describing different alcohol use behaviors 
had an impact on intentions. Methods: Participants, 746 women aged 20 to 45 years, were randomized 
to be prompted to think of one of two different “types” of behaviors, i.e., small level of alcohol use 
in pregnancy and ambiguous level of alcohol use in pregnancy. They then completed measures of 
theoretical variables, impulsivity, venturesomeness, and self-efficacy. Participants then answered 
whether they intended to use alcohol during a future pregnancy. Results: Over half of the variance 
in intentions to consume alcohol while pregnant were predicted by the final model (R2= .527, F 
(1, 438) = 13.201, p < .001). Positive attitudes toward alcohol use in pregnancy, from the theory 
of planned behavior, were the most significant predictor of intentions and intentions did not differ 
between groups according to prototype exposure. Conclusions: Future research should aim to explore 
the efficacy of interventions to reduce low to moderate alcohol use in pregnancy that utilize both 
the theory of planned behavior and prototype/willingness model to target determinants of intentions.

Introduction

Alcohol use during pregnancy

Alcohol exposure in utero can impact on a child’s develop-
ment in many ways (Khalid et  al., 2014), including adversely 
impacting brain development (Ornoy & Ergaz, 2010). In 
particular, evidence suggests that, for 1 in 13 children, pre-
natal exposure to alcohol develops into Fetal Alcohol 
Spectrum Disorder, a disorder characterized by severe 
impairments in multiple domains of cognitive and physical 
functioning (Popova et  al., 2017). As there is no known 
safe level of prenatal alcohol exposure, it is commonly rec-
ommended that no alcohol use during pregnancy is safest 
(Department of Health, 2016; National Health & Medical 
Research Council, 2020). However, the evidence for harm 
associated with low levels of alcohol use during pregnancy 
is mixed (Comasco et  al., 2018), in part due to method-
ological issues, including a lack of consistency in how alco-
hol use in pregnancy is measured.

Importantly, the mixed evidence for low to moderate alcohol 
use during pregnancy, does not mean that there is evidence 

of limited harm (Mamluk et  al., 2017) or that there is a level 
at which drinking alcohol while pregnant can be considered 
risk-free. Nonetheless, prior research into determinants has 
largely focused on heavy alcohol use, with little evidence for 
determinants of low to moderate alcohol use in pregnancy 
(Roozen et al., 2017). In addition to perceived risk, the impor-
tance of social context is increasingly being recognized in 
relation to alcohol use decisions during pregnancy. In partic-
ular, prior research has documented that women experience 
peer pressure to drink alcohol while pregnant (Meurk et  al., 
2014), and that friends and family are influential in their 
decision making (Gouilhers et al., 2019). Additionally, a recent 
study found that of those who reported drinking alcohol 
during pregnancy over half drank on “special occasions” only 
(Tsang et  al., 2021), suggesting that social environments may 
be particularly conducive to alcohol use in pregnancy.

The theory of planned behavior

The theory of planned behavior (TPB), which has been used 
extensively to predict individuals’ alcohol use (Cooke et  al., 
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2016), states that an individual’s behavior is predicted by 
their behavioral intention which is predicted by attitudes, 
subjective norms, and perceived behavioral control (Ajzen, 
1991). Attitude is the overall positive or negative evaluation 
an individual makes about the behavior. Subjective norms 
reflect the extent of social pressure experienced, while per-
ceived behavioral control is the overall evaluation about 
capacity to adopt the behavior. Abraham (2015) notes that 
the theory is best applied to behaviors where motivation is 
important (e.g., lack of motivation to abstain from alcohol 
in pregnancy). Hence, the theory of planned behavior may 
be particularly useful for understanding low to moderate 
alcohol use that appears to be a product of decision-making 
impacted by motivation (Corrales-Gutierrez et  al., 2020).

The prototype/willingness model

The TPB has been criticized for its underlying presumption 
that behavior is planned and rational (Sheeran et  al., 2013) 
and that it may not adequately account for reactive or momen-
tary influences on behavior (Rivis et  al., 2006). Given the 
importance of the social context of risk behaviors such as 
alcohol use in pregnancy, the applicability of the TPB to alcohol 
use in pregnancy may be limited in this aspect. One model 
that does incorporate the socially reactive aspect of planned 
and unplanned behavior is the prototype/willingness model 
(PWM) (See Figure 1). The PWM was initially developed to 
explore the decisionmaking of adolescents in regards to 
health-risk behaviors (Gibbons & Gerrard, 1995) by including 
not only intentions, but also including willingness, i.e., an 
individual’s willingness to engage in a behavior under certain 
circumstances. Willingness is different from intention because 
it is situationally specific such that despite having the intention 
to behave a certain way someone may act in opposition to 
that intention when provided the opportunity (e.g., accepting 
a glass of champagne at a wedding while pregnant despite 
previously intending to abstain during pregnancy). The model 
further incorporates the social aspect of decision-making by 
proposing that an individual holds an image of the prototypical 
person who engages in the behavior and expects that their 
peers share this same image. It is then assumed that if a pro-
totype is seen favorably, then the individual would be motivated 
to behave in a similar way, such that they are also seen favor-
ably. Additionally, the more similar one feels they are to a 

prototypical person they view favorably, the more likely they 
are to feel that they would be viewed favorably if they were 
to do the same behavior.

In fact, previous research has found that perceptions of like-
ability, similarity and responsibility differed according to the 
amount of alcohol prototypes were said to consume in preg-
nancy (Fletcher et  al., 2022). That is, those who were said to 
drink a “small” amount of alcohol in pregnancy were rated 
more positively than those who were said to drink an ambig-
uous amount in pregnancy. Despite this more positive view of 
the behavior of low to moderate alcohol use in pregnancy, there 
was no associated increase in individual willingness to use a 
small amount of alcohol while pregnant. The authors speculated 
that although momentary willingness was not affected by per-
ceptions, alcohol use intentions may be (Fletcher et  al., 2022).

Impulsivity, venturesomeness and Self-Efficacy

In addition to social influences, research has found a relation-
ship between personality and alcohol use in pregnancy (Lupattelli 
et  al., 2021). Openness to experience (Beijers et  al., 2014; 
Lupattelli et  al., 2021), extraversion (Lupattelli et  al., 2021; 
Ystrom et  al., 2012) and novelty-seeking (Magnusson et  al., 
2007) have all been linked to increased alcohol use during 
pregnancy, suggesting that those high in these traits may more 
willingly engage in the behavior (Lupattelli et al., 2021). Further, 
these traits are broadly captured by the concepts of venture-
someness and impulsivity. That is, an individual’s level of ven-
turesomeness is their appetite for risk and sensation seeking 
(e.g., skydiving) (Cross et  al., 2011). In addition to how ven-
turesome someone may be individuals also have a level of 
impulsivity in regard to decision making. In particular, decisions 
that are made hastily, with little to no forethought or consid-
eration of consequences can be described as impulsive (Moeller 
et  al., 2001). High impulsivity has been found to be related to 
both social alcohol use (Lannoy et al., 2017) and problem drink-
ing (Haeny et  al., 2020).

Although Ajzen (2002) considers perceived behavioral control 
to be a combination of self-efficacy (i.e., one’s perception of 
their ability to engage in a behavior) and perceived control (i.e., 
the level of control individual’s feel they have over a behavior), 
many studies operationalize those aspects separately and have 
found that they have varying relationships with intentions. For 
example, a meta-analysis of studies exploring the TPB and 
general alcohol use found that, when examined separately, 
self-efficacy had a strong relationship with alcohol use intentions 
whereas perceived control over alcohol use had an insignificant, 
negative relationship with intention (Cooke et  al., 2016). In 
addition to behavior-specific self-efficacy, general self-efficacy 
has been found to be predictive of intentions to engage in a 
variety of behaviors such that higher levels of general self-efficacy 
are associated with stronger intentions to engage in desired 
behaviors (Luszczynska et  al., 2005).

Overview and hypotheses

The present study sought to provide more insight into influ-
ences on women’s decisions about low to moderate alcohol Figure 1.  Prototype/willingness model. Adapted from (Gerrard et  al., 2008).



Substance Use & Misuse 3

use in pregnancy. We sought to explore both the general and 
socially reactive (i.e., contextspecific) pathways that may con-
tribute to alcohol use in pregnancy using a theory-based 
approach. Therefore, the TPB and the PWM were applied to 
the prediction of intention to use low to moderate amounts 
of alcohol while pregnant. Additionally, we used an experi-
mental methodology to examine whether there were differ-
ences in perceptions of low to moderate alcohol use during 
pregnancy (“small use” prototype condition) compared to an 
undefined level of alcohol use during pregnancy (“ambiguous 
use” prototype condition). Scores on the outcome measures 
according to prototype exposure were compared.

Specifically, it was hypothesized that:

H1: Attitudes, subjective norms and perceived behavioral control 
would be predictive of intention to use low-moderate amounts 
of alcohol in pregnancy after controlling for impulsivity, ven-
turesomeness, and self-efficacy.

H2: The addition of PWM variables to the TPB would increase 
the amount of variance explained in intentions to use 
low-moderate amounts of alcohol in pregnancy after controlling 
for impulsivity, venturesomeness, and self-efficacy.

H3: An “ambiguous use” prototype would be rated less favorably 
than a “small use” prototype.

Method

Participants and procedure

Ethical approval was obtained by the Curtin University Human 
Research Ethics Committee (HREC number HRE2019-0339). 
Participants were 746 women aged 20 to 45 years who had 
previously had a drink containing alcohol and were either cur-
rently pregnant, had previously been pregnant or intended to 
become pregnant in the future. Firstly, 461 participants were 
recruited via posts made on local community Facebook pages 
as well as on online parenting forums in Australia. These posts 
provided a brief overview of the study and included a link to 
the survey where the study was outlined in full, participants 
were provided with a copy of the participant information sheet 
and were entered into a random draw for one of three $100 
vouchers. An additional 285 UK participants completed the 
study via the paid recruitment platform Prolific and were paid 
AUD$16.81/GBP£9.60 per hour for their time. Data collection 
took place between January and April 2021.

Participants provided informed consent and were then 
randomized to one of two conditions and were presented 
with the following definition of a prototype:

“The following questions concern your images of people. 
What we are interested in here are your ideas about typical 
members of different groups. For example, we all have ideas 
about what typical movie stars are like or what the typical 
grandmother is like. When asked, we could describe one of 
these images- we might say that the typical movie star is 
pretty or rich, or that the typical grandmother is sweet and 
frail. We are not saying that all movie stars or all grand-
mothers are exactly alike, but rather that many of them 
share certain characteristics” (Gibbons et  al., 1995, p. 85).

Participants were also presented with a prompt to con-
sider either the “typical person who drinks alcohol in 

pregnancy” (“ambiguous use” prototype) or the “typical per-
son who drinks a small amount of alcohol in pregnancy” 
(“small use” prototype).

Measures

Demographics

Included age, marital status, education, employment status 
and pregnancy history.

Recent alcohol use

To determine how recently participants had consumed alco-
hol participants were asked when, if ever, they had last 
consumed alcohol ranging from never to over 3 months ago.

Pregnancy history and intentions

Participants were asked whether they were currently preg-
nant, whether they had previously been pregnant, whether 
they had biological children and whether they intended to 
become pregnant in the future.

Previous alcohol use during pregnancy

Participants with a biological child were asked to indicate 
whether they changed their alcohol drinking habits around 
the time of their most recent pregnancy by selecting one 
of 6 options (i.e., didn’t drink even before pregnancy, 
stopped drinking while trying to get pregnant, stopped 
drinking when they found out they were pregnant, stopped 
drinking at some point after finding out they were pregnant, 
reduced the amount they drank when pregnant, or did not 
stop or reduce drinking when pregnant). Those who indi-
cated that they stopped drinking at some point after finding 
out they were pregnant, reduced the amount they drank 
when pregnant, or did not stop or reduce drinking when 
pregnant were recorded as having consumed alcohol during 
a past pregnancy.

Impulsivity and venturesomeness

The Eysenck Impulsivity and Venturesomeness Scale was 
used (Eysenck et  al., 1985). The 35-item scale asks Yes/No 
questions about whether respondents would engage in a 
series of “risky” experiences (e.g., Would you enjoy para-
chute jumping?) or behave impulsively (e.g., Do you gen-
erally do and say things without stopping to think?). There 
were 19 items on the impulsivity subscale (α = .811) and 
16 on the venturesomeness subscale (α = .779).

Self-Efficacy

Self-efficacy was measured using the General Self-Efficacy Scale 
(Schwarzer & Jerusalem, 1995). Respondents were presented 
with 10 statements expressing an ability to achieve goals even 
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under difficult situations (e.g., “I can always manage to solve 
difficult problems if I try hard enough”) and asked to identify 
how true each statement was for them on a 4-point scale 
ranging from “not true at all” to “completely true” (α = .843).

Prototype measurement

Dependant on randomization, participants were asked to 
describe, in three to five words, the kind of person who 
would drink either a small or an ambiguous amount of 
alcohol in pregnancy. Describing the prototype in their own 
words was meant to produce a clear image in the partici-
pants’ minds about the characteristics of the prototype. 
Participants were then asked to assign a rating on a 5-point 
Likert scale of how likable/unlikable they thought the indi-
vidual was, how responsible/irresponsible they believed they 
were and how similar/dissimilar they felt they were to them.

Subjective measure of alcohol use in pregnancy

To determine what behavior each participant was consider-
ing when responding to questions about alcohol use in 
pregnancy, they were asked to specify how much the person 
they were considering in the previous question would drink. 
Participants randomized to the “ambiguous use” condition 
were also asked to specify how much they thought someone 
who drank a small amount while pregnant would have.

Willingness to consume low to moderate amounts  
of alcohol in pregnancy

Six items assessing willingness to consume low to moderate 
amounts of alcohol in pregnancy under particular circum-
stances were included (α = .796). Three different hypothet-
ical situations were presented, that asked participants to 
suppose that they were pregnant and that they had the 
opportunity to have a drink containing alcohol (e.g., at a 
wedding, at home with their partner, at a friend’s house). 
These particular situations to reflect previous situations from 
the literature (McBride et  al., 2012; Tsang et  al., 2021). 
Participants first rated on a 7-point Likert scale how willing 
they would be to accept and finish the drink in each sce-
nario (from not at all willing to very willing). They were 
then asked to respond to the three scenarios in the same 
way but to indicate how willing they would be to say no 
and refuse the drink. Refusal responses were reverse scored.

Intention to consume low to moderate amounts  
of alcohol in pregnancy

Participants were told that the following questions were 
about drinking “small” amounts of alcohol in pregnancy 
and were prompted to consider the amount that they spec-
ified when responding to the question assessing a subjective 
measure of low to moderate amounts of alcohol. Only those 
participants who previously stated that they intended to 
become pregnant in the future were then asked to indicate 

their agreement with the statement “I intend to drink alco-
hol at some point during any future pregnancy” along a 
7-point Likert scale ranging from “strongly agree” to 
“strongly disagree.”

TPB direct measures

Adapted items from the TPB Alcohol Questionnaire (Duncan 
et  al., 2012) were used were used as direct measures of the 
TPB constructs. All items were adapted to specify that the 
behavior being considered was “small” levels of alcohol use. 
An item on the attitude scale was also adapted to ask about 
whether the participant felt that drinking a small amount 
of alcohol while pregnant would be “safe” for them instead 
of whether it would be “useful” (four items, α = .87). An 
additional item was included on the subjective norm scale 
(i.e., “If I were pregnant and drank a small amount of alco-
hol most people who are important to me would think that 
was safe”) resulting in four items (α = .811). The perceived 
behavioral control items had low reliability (α = .385). 
Removing one item which did not correlate very highly 
with the other three items (corrected item − total correlation 
= .046) increased the reliability to a more acceptable level, 
thus resulting in a three item scale (α = .583).

Data analysis

Apart from perceived behavioral control, all other variables 
had acceptable reliability coefficients. A series of indepen-
dent samples t-tests were then used to compare the ratings 
for all the outcome measures reported by those in the 
“ambiguous use” condition (N = 381) to the ratings reported 
by those in the “small use” condition (N = 365).

Although the Shapiro-Wilk statistic was significant for 
all variables, upon examination of the histograms and QQ 
plots the data appeared to be normally distributed. 
Additionally, given that large and relatively equal sample 
sizes (N > 30-40) are robust against violations of the assump-
tion of normality (Pallant, 2011) the results were interpreted 
as having satisfied the assumption. Levene’s test was signif-
icant for responsibility, similarity, perceived behavioral con-
trol and willingness to accept a drink while pregnant so the 
t-test for equal variances not assumed are reported.

An a priori power analysis was conducted using G*Power 
version 3.1.9.7 (Faul et  al., 2007) to determine the minimum 
sample size required. Results indicated the required sample 
size to achieve 80% power for detecting a medium effect, 
at a significance criterion of α = .05, was N = 189.

Findings

Demographics

Of the whole sample, 57.1% were aged 25 to 35 years old 
(M = 31, SD = 5.8). The majority (73.7%) had completed 
either an undergraduate or a postgraduate degree and 80.7% 
were employed either part-time or full-time. Additionally, 
77.9% drank alcohol within the last month and 68.5% of 
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participants intended to become pregnant in the future. Just 
over half of the participants had previously been pregnant 
(53.1%) with 45.6% of participants currently had a biological 
child and 13% were currently pregnant. Fewer than 2% of 
participants had never been and did not ever intend to 
become pregnant. Additional demographics are outlined in 
Table 1 and Electronic Supplementary Material 1.

Alcohol use intentions and behavior in pregnancy

This study found that 30.72% of participants reported that 
they intended to drink a “small” amount of alcohol while 
trying to get pregnant whereas 7.63% intended to drink 
at some point while pregnant. In comparison, Australian 
data from 2003 found that 31.6% of women intended to 
drink an ambiguous amount of alcohol when planning to 
get pregnant while 23.7% intended to drink during a 
future pregnancy (Peadon et  al., 2011). Although the per-
centage of participants intending to drink alcohol while 
trying to get pregnant was similar between studies, sig-
nificantly fewer participants intended to drink while preg-
nant in this study. This may be reflective of health 
promotion efforts in recent years focusing on preventing 
alcohol use while pregnant.

Reporting on their most recent pregnancy, of those in 
this study who had previously had a child (N = 340), 62.7% 
stopped drinking when they found out they were pregnant 
while 11.6% continued to drink after they became aware 
they were pregnant. In comparison, recent Australian data 
collected between 2017-2018 found that of 935 women who 
drank pre-pregnancy, 18% continued to drink alcohol once 
they knew they were pregnant, a third of which reported 
drinking on special occasions only (Tsang et  al., 2021). 
However, differences in the reporting of alcohol use during 
pregnancy, particularly in terms of specific time points and 
amounts, means it is difficult to compare rates between 
studies. For example, data collected in 2006 found that 
34.1% of participants reported consuming alcohol at some 
point during their previous pregnancy however, they did 
not distinguish between consumption prior to and after 
awareness of pregnancy (Peadon et  al., 2011).

Descriptive findings

Correlations between variables of interest are outlined in 
Table 2.

Group differences

Independent t-tests demonstrated that there were significant 
differences related to prototype exposure for likability, 
responsibility, similarity, perceived behavioral control and 
willingness to accept a drink while pregnant. Specifically, 
those exposed to the “small use” prototype rated its likability, 
level of responsibility and degree of similarity to themselves 
as higher. Those exposed to “small use” prototype also had 
a greater level of perceived behavioral control and a greater 
overall willingness to accept and finish a drink while preg-
nant. However, there was less than a 1.5-point difference 
in the means between groups for each of the variables.

Predicting intentions to drink while pregnant

For those participants who intended to become pregnant in 
the future (N = 511), stepwise hierarchical regression was 
used to predict their intentions to drink alcohol at any point 
while pregnant. Prototype exposure was entered in the first 
step, followed by age, and having a biological child in the 
second step, impulsivity, venturesomeness, and self-efficacy 
in the third step, subjective norms, attitudes, and perceived 
behavioral control in the fourth step, likability, similarity, 
and responsibility in the fifth step, and willingness in the 
final step (see Table 3). The model accounted for 52.7% of 
variance in intentions to drink alcohol while pregnant (R2= 
.527, F(1, 438) = 13.201, p < .001). The following were all 
significant predictors of variance in intentions to drink alco-
hol at any point in a future pregnancy; venturesomeness, 
which predicted 0.8% of variance; subjective norms, which 
predicted 0.6% of variance; attitudes, which predicted 8.9% 
of variance; perceived similarity, which predicted 5.0% of 
variance; and, willingness to drink while pregnant; which 
predicted 1.4% of variance. Those who were more venture-
some, felt that they were similar to someone who would 

Table 1.  Previous alcohol use, pregnancy history, and intention (N = 746).

‘Ambiguous’
N = 381

‘Small’
N = 365

Total
N = 746

Measure N % N % N %

Last drink of alcohol
 A  week or less ago 232 60.9 226 61.9 458 61.4
 B etween 2-4 weeks ago 62 16.3 61 16.7 123 16.5
 B etween 1-3 months ago 35 9.2 36 9.9 71 9.5
  Over 3 months ago 50 13.1 41 11.2 91 12.2
  Prefer not to say 1 0.3 0 0.0 1 0.1
Pregnancy history
 C urrently pregnant: No 327 85.8 322 88.2 649 87.0
  Previously pregnant: Yes 203 53.3 193 52.9 396 53.1
 B iological children: Yes 170 44.6 170 46.6 340 45.6
Pregnancy intention
  Yes, within the next 2 years 128 33.6 101 27.7 229 30.7
  Yes, within the next 5 years 87 22.8 108 29.6 195 26.1
  Yes, in 5 years or more 47 12.3 40 11.0 87 11.7
 N o, never 74 19.4 69 18.9 143 19.2
 U nsure 45 11.8 47 12.9 92 12.3

https://doi.org/10.1080/10826084.2023.2215292


6 T. M. D. FLETCHER ET AL.

drink alcohol while pregnant, had a greater situational will-
ingness to drink while pregnant and/or held more positive 
subjective norms and attitudes toward drinking alcohol while 
pregnant were more likely to intend to drink alcohol while 
pregnant. As willingness is proposed to have a direct rela-
tionship with behavior steps 1 to 5 were also run as an 
additional analysis with willingness as the dependent vari-
able. This model accounted for 38% of the variance in will-
ingness (R2= .38, F(1, 645) = 5.023, p < .05).

Discussion

The aim of this research was to explore women’s intentions 
to consume alcohol when pregnant. Additionally, this study 
used concepts from the prototype/willingness model to 
determine whether prototype perceptions and situationally 
specific willingness to drink alcohol while pregnant added 
to the prediction of alcohol use intentions.

Predictive utility of the TPB and the PWM

In this study, over half the variance in low to moderate 
alcohol use intentions was accounted for by the final model. 
In combination with impulsiveness, venturesomeness, and 
self-efficacy, variables from the TPB explained 39% of vari-
ance in intentions, with the addition of variables from the 
PWM, a further 8% of variance was explained. In compar-
ison, a study of pregnant women found that 59% of the 
variance in intentions to consume alcohol while pregnant 
was predicted by the TPB alone (Duncan et  al., 2012).

Although the TPB had greater predictive utility in the 
study by Duncan et  al. (2012) than the model used in this 
study, it is important to note the differences in the two 
populations, namely, currently pregnant women as opposed 
to women intending a future pregnancy. These differences 
may indicate that, despite thinking that exposure to guide-
lines for alcohol use in pregnancy can act as an opportunity 
for planning future behavior, actual decisions about alcohol 
use intentions may not be made until one becomes pregnant. 
However, in this study, of those who intended a future 
pregnancy and were included in the regression analysis 
(N = 511), 11.4% were also currently pregnant, further explo-
ration of this sub-sample may provide greater insight into 
this possible distinction. Mixed acceptance of alcohol use 
at different periods during pregnancy, e.g., different trimes-
ters, may also extend the intentionbuilding period such that 
there are many opportunities to revise intentions throughout 
the different stages of pregnancy meaning that intention is 
not necessarily stable.

Predictors of intentions to use alcohol in pregnancy

In this study venturesomeness, subjective norms, and situ-
ational willingness to drink while pregnant each predicted 
0.6, 0.8 and 1.4% of variance in alcohol use intentions 
respectively. Attitudes and perceived prototype similarity 
predicted 8.9% and 5% of the unique variance in intentions. 
The remaining variables (i.e., self-efficacy, impulsivity, Ta
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perceived behavioral control, perceived prototype likability, 
and responsibility) were all non-significant in the final 
model. Because impulsivity likely has more influence 
in-the-moment than on planned decisions, the influence of 
trait impulsivity on alcohol use decisions may have been 
difficult to establish through the proxy of intentions. Future 
research may look at the intention-behavior relationship as 
moderated by impulsivity to determine how this trait influ-
ences planned behavior. Although both self-efficacy and 
venturesomeness were significant predictors at step 3 of the 
model, only venturesomeness was still significant at steps 4 
and 5. These findings suggest that trait levels of venture-
someness have more influence on intentions to drink alcohol 
in pregnancy than self-efficacy does on intentions to abstain. 
These findings also align with prior work demonstrating 
that risk-taking (of which venturesomeness is one facet) 
increases the odds of binge-drinking among women (de 
Haan et  al., 2015). However, the results for this study may 
have differed if a more specific measure of self-efficacy was 
used, such as drink refusal self-efficacy which assesses 
whether individuals feel that they are able to resist drinking 
alcohol under specific circumstances (Oei et  al., 2005).

Intentions to drink while pregnant have been found to be 
significantly associated with neutral or positive attitudes to 
alcohol use during pregnancy (Peadon et  al., 2011). The cur-
rent study also found that a positive attitude was a significant 
predictor of intention, however, despite the shared finding, it 
is important to note that Peadon et  al. (2011) did not use a 
theoretical framework in their study and direct comparisons 
on attitude measures between studies are not possible. The 
finding that perceived behavioral control was not a significant 
predictor of intentions in this study is unsurprising, given 
that scores on the perceived behavioral control measure were 
relatively high overall, (x = 6.61, SD = .748) with over 86% of 
the respondents agreeing or strongly agreeing with each item. 
Additionally, a meta-analysis of the predictive utility of the 
theory of planned behavior in relation to alcohol and dietary 
behaviors found that perceived behavioral control had minimal 
effect on intention and that attitude was the strongest pre-
dictor overall (Hagger et  al., 2016).

In concordance with the findings of this study, Duncan 
et  al. (2012) also found that attitudes and subjective norms 

were significant predictors of intention in the final model 
while perceived behavioral control was not. In comparison, 
Vézina-Im and Godin (2011) examined non-pregnant wom-
en’s intentions to abstain from alcohol during a future preg-
nancy and found that although attitude and perceived 
behavioral control were significant predictors of intentions 
to abstain, subjective norms were not. Despite the apparent 
contradictions, these differences in results are not unusual 
given that the study by Vézina-Im and Godin (2011) was 
conducted with a population that consisted primarily of uni-
versity students and that although the authors were address-
ing the same health behavior as the current study (alcohol 
use in pregnancy), it was framed as abstinence from alcohol 
during a future pregnancy as opposed to intentions to drink 
low to moderate amounts during a future pregnancy. The 
level of control needed to completely abstain from alcohol 
in pregnancy may be higher than that needed to limit drink-
ing to a small or moderate amount. This may explain why 
perceived behavioral control was relevant when examining 
intentions to abstain as opposed to intentions to drink even 
though they are two different sides of the same coin.

The hypothesis that the addition of PWM variables to 
the TPB would increase the amount of variance explained 
in intentions to use low-moderate amounts of alcohol in 
pregnancy was partially supported. Perceived similarity of 
the prototype and willingness to consume alcohol were the 
only predictors from the PWM that were significant in the 
final model. Interestingly, perceived similarity contributed 
to the model above and beyond willingness which is incon-
sistent with the PWM. However, this finding is not uncom-
mon, in fact a meta-analysis of predictive studies using the 
PWM found that intention was better predicted by prototype 
similarity (.47) than willingness (.41) (Todd et  al., 2016). 
The extent to which willingness contributed to the model 
in this study was minimal compared to that found by the 
meta-analysis, that is 1.4% of variance in intention as 
opposed to 21.6% respectively. However, this is not unex-
pected given that willingness-intention and similarity-intention 
relationships are moderated by behavior type (Todd et  al., 
2016). Furthermore, the meta-analysis found that in relation 
to alcohol use specifically, willingness accounted for 56.4% 
of variance in alcohol use intentions, however, this finding 

Table 3.  Summary of hierarchical regression analysis for variables predicting alcohol use intentions during pregnancy (N = 511).

Step 1 Step 2 Step 3 Step 4 Step 5 Step 6
Step Variable ß ß ß ß ß ß
1. Prototype –0.097* –0.101* –0.106* –0.094** −0.046 −0.042
2. Age 0.110* 0.131** 0.036 0.020 0.028

Biological child 0.054 0.062 0.079* 0.041 0.038
3. Impulsivity −0.007 −0.024 −0.032 −0.036

Venturesomeness 0.164** 0.087* 0.090* 0.094**
Self-efficacy –0.102* −0.038 −0.041 −0.041

4. Subjective norm 0.123** 0.090* 0.088*
Attitude 0.548** 0.419** 0.401**
Perceived control –0.075* −0.040 −0.034

5. Likability −0.075 −0.063
Similarity 0.358** 0.345**
Responsibility −0.015 −0.028

6. Willingness 0.125**
Note. R2= 0.009 for Step 1, p = .040; ΔR2= 0.019 for Step 2, p = .012; ΔR2= 0.029 for Step 3, p = .004; ΔR2= 0.389 for Step 4, p < .001; 

ΔR2= 0.065 for Step 5, p <.001, ΔR 2= 0.014 for Step 6, p < .001** p < 0.05*.
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was in regard to the PWM only and did not include vari-
ables from the TPB.

Prototype exposure and perceptions

The experimental use of different prototype exposures had 
mixed results. Although there was a significant effect of 
exposure to prototypes on the resulting prototype percep-
tions, such that exposure to the “ambiguous use” prototype 
was associated with less positive ratings of the perceived 
likeability, similarity and responsibility of the prototype, the 
means for each condition only differed by less than 1.5 scale 
points each. Additionally, prototype exposure had no sig-
nificant relationship with any variable other than PWM 
ratings; thus, the hypothesis that prototype exposure would 
be associated with intentions to drink alcohol while pregnant 
was not supported.

Strengths and limitations

The main strategy for reducing low to moderate alcohol use 
during pregnancy is public health messaging, with a reliance 
on communicating health guidelines. Therefore, this study 
aimed to explore determinants of intentions to consume low 
to moderate amounts of alcohol while pregnant in order to 
better inform such messaging. Although we were unable to 
measure actual alcohol use behavior during pregnancy, by 
including women who had previously had children as well 
as those who intended to in the future, we were able to 
explore the planned aspects of alcohol use in pregnancy 
that health promotion messaging often targets.

It is important to note that while the validity of the TPB 
as a predictive model of intentions is well accepted, the link 
between intentions and behavior is less established (Sniehotta 
et  al., 2015). Accordingly, there are limitations in the extent 
to which the current findings can provide insight into pre-
dictors of actual alcohol use behavior during pregnancy. 
However, pre-pregnancy intentions have been shown in pre-
vious research to be predictive of alcohol use behavior in 
pregnancy (Zammit et  al., 2008), and a meta-analysis of 
experimental studies across a wide range of behaviors found 
that medium/large changes in intention led to small/medium 
changes in behavior (Webb & Sheeran, 2006). Therefore, 
targeting the determinants of intentions to use alcohol while 
pregnant may be useful for promoting behavior change.

Although a strength in some ways, another key limitation 
of this work was the inclusion of participants with a wide 
range of pregnancy histories and intentions. Although effort 
was made to ensure the sample would include those for 
whom this research would be relevant, the research may 
have benefited from using quotas when recruiting such that 
the sample could be stratified according to key character-
istics, for example pregnancy history. This would allow for 
the detection of any sub-group differences.

A strength of this study was the choice to prompt part-
cipants to be specific about the behavior they were con-
sidering when answering the questions. That is, when asked 
about alcohol use intentions, participants were instructed 

to identify what they considered a “small” amount of alco-
hol to be. This was done to avoid asking about intentions 
to drink neither an ambiguous amount of alcohol nor a 
specific, possibly irrelevant/hard to understand amount of 
alcohol during pregnancy. Additionally, we allowed partic-
ipants to self-identify a “small” amount of alcohol use as 
it would not have been appropriate to specify exactly what 
was meant by a “small” amount as that could have been 
conflated by participants as a “safe” amount. Furthermore, 
specifying amounts of alcohol use may create additional 
complexities if participants are not familiar with what a 
standard drink is, especially considering that our sample 
included those from both Australia and the UK. However, 
there is the possibility that participants may have had inten-
tions to consume alcohol at lower levels than what they 
perceived to be the typical “small” amount and this was 
unable to be determined through the methods used in this 
study. Overall, further validation of the scales used in this 
study would have also provided more robust evidence that 
the measures were relevant for our population of women 
aged 20-45 years in Australia.

Conclusion

The findings of this study indicate that the theory of 
planned behavior and the prototype willingness model are 
useful theoretical frameworks with which to explore deter-
minants of alcohol use intentions and possibly behavior in 
pregnancy. In particular, future behavior change interven-
tions should focus on changing the attitudes of women 
toward low to moderate alcohol use during pregnancy. 
Additional factors that could be targeted by interventions 
to reduce low to moderate alcohol use in pregnancy include, 
the perception of those who drink alcohol during pregnancy, 
the subjective norms people hold in relation to alcohol use 
in pregnancy and individual’s willingness to drink alcohol 
in particular social situations.
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