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Abstract: Mindfulness is a multi-faceted construct that involves paying attention to thoughts and
emotions without automatically reacting and being critical of them. Recent research has suggested that
mindfulness might play an important role in reducing problematic alcohol use. Further, Readiness
to Change (RTC) is related to motivation to change drinking behaviours. The RTC scale identifies
motivation to change drinking behaviours including Precontemplation, Contemplation, and Action
stages. The current study investigated, for the first time, the relationship between mindfulness
(and its facets) and RTC in relation to drinking behaviours. Undergraduate students from Western
Sydney University (N = 279) were screened for drinking levels using the Alcohol Use Disorder
Identification Test (AUDIT) and then completed the Readiness to Change Questionnaire (RCT) and
the Five Facets Mindfulness Questionnaire (FFMQ), which includes the following facets: Acting with
Awareness, Non-Judging of Inner Experience, Non-Reactivity to Inner Experience, Describing, and
Observing. Results show that overall, mindfulness and its facets negatively correlated with RTC.
Multiple regression analysis further showed that Awareness and Non-Judgement facets negatively
predicted RTC. These findings provide insight into how the facets of mindfulness interact with the
drinking motives of individuals and their intentions to change drinking behaviours. Based on these
findings, we recommend the incorporation of mindfulness techniques in interventions targeting
problematic drinking.

Keywords: alcohol abuse; mindfulness; readiness to change; binge drinking; interventions; neu-
ral substrates

1. Introduction

Excessive alcohol consumption is a major public health issue with a wide range of
negative consequences, such as physical health problems, mental health issues, social
problems, and economic costs [1,2]. For example, alcohol misuse is associated with an
increased risk of liver cirrhosis, cancer, cardiovascular diseases, and neurological disorders,
as well as depression, anxiety, cognitive impairment, and suicide [3–5]. Furthermore,
alcohol-related problems can affect the individual’s family, friends, and community by
causing relationship difficulties, accidents, crime, and loss of productivity [1,2].

In Australia, the National Health and Medical Research Council [6] provides guidelines
for safe alcohol consumption, recommending no more than four standard drinks on one

Int. J. Environ. Res. Public Health 2023, 20, 5690. https://doi.org/10.3390/ijerph20095690 https://www.mdpi.com/journal/ijerph



Int. J. Environ. Res. Public Health 2023, 20, 5690 2 of 13

day and no more than ten a week for reducing the risk of long-term harm [7–9]. Despite
a decline in alcohol consumption over the past decade among Australians [10] and other
populations [11], alcohol misuse is still a significant public health concern that requires
effective prevention and treatment strategies.

Recent research has shown that mindfulness may be a promising approach to reducing
alcohol consumption and related harm [12]. Mindfulness is a mental state characterized by
non-judgmental awareness of present-moment experiences, such as thoughts, emotions,
sensations, and surroundings [13]. By enhancing self-awareness, emotion regulation, and
attentional control, mindfulness can reduce impulsive, automatic, and habitual reactions to
alcohol cues and increase adaptive coping strategies and positive affect [14].

Mindfulness-based interventions, such as mindfulness meditation, acceptance and
commitment therapy, and mindfulness-based relapse prevention, have demonstrated ef-
ficacy in reducing alcohol consumption and preventing relapse among individuals with
alcohol use disorder [7,15] However, more research is needed to better understand the
underlying mechanisms of mindfulness in reducing problematic alcohol use and to identify
the specific factors that may moderate the effects of mindfulness-based interventions, such
as age, gender, personality, motivation, and cultural background.

Therefore, investigating the relationship between mindfulness and readiness to change
in relation to alcohol addiction can provide insights into the factors that influence the effec-
tiveness of mindfulness-based interventions and inform the development of personalized,
evidence-based treatments that meet the needs of diverse populations. Such interventions
can improve public health outcomes and reduce the individual, social, and economic
burden of alcohol-related harm.

1.1. The Transtheoretical Model for Change

To understand the mechanisms underlying how behavioural change occurs when
stopping or reducing alcohol use, the Transtheoretical Model for Change (i.e., TTM) [16–18]
is a motivational model developed to identify the process of change in individuals seeking
to change addictive behaviours. The process of change involves the following stages:
Precontemplation, Contemplation, and Action. In the Pretemplation stage, the individual
is not ready to change or does not intend to start with healthy behaviour whereas, in the
Contemplation stage, the individual begins to recognise the problem with alcohol but takes
no action. Further, in the Action stage, the individual is ready to engage in concrete steps
to change their behaviour [18]. Using this model, James O. Prochaska [17] highlights the
role of cognitive and affective mechanisms in the early stages of change leading to a shift
towards the behavioural process in the later stages in which action-oriented tasks become
more relevant. Further, empirical evidence suggests that increased alcohol consumption
and related problems are related to higher levels of motivation to change [19].

The Transtheoretical Model for Change (TTM) is a widely used theoretical model
in the field of addiction research and has been applied to understanding the process of
change related to alcohol use. The TTM provides a framework for identifying the stages of
change individuals go through when making behavioural changes, such as reducing or
stopping alcohol use. The model consists of five stages, which include precontemplation,
contemplation, preparation, action, and maintenance [18].

In the precontemplation stage, individuals are not yet considering changing their
behaviour and may not even be aware of the negative consequences of their alcohol use. In
the contemplation stage, individuals are more aware of the negative consequences of their
behaviour and begin to consider making a change. In the preparation stage, individuals
actively plan to make a change and may start taking small steps towards that change. In
the action stage, individuals begin to implement the change and work towards maintaining
that change in the maintenance stage.

The TTM suggests that individuals progress through these stages in a non-linear
fashion and may even experience setbacks or relapses. Moreover, the TTM emphasizes the
role of cognitive and affective mechanisms in the early stages of change, such as increasing
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self-awareness and reducing negative affect, which can facilitate early engagement in
behavioural changes [17].

Several studies have applied the TTM to understanding the process of change related to
alcohol use and have shown that motivation to change is a critical factor in the progression
through the stages of change [19]. Overall, the TTM provides a useful framework for
understanding the process of behavioural change related to alcohol use and can inform the
development of effective interventions that target specific stages of change.

1.2. Readiness to Change

The Readiness to Change (RTC), refers to one’s motivation to engage in the process
of changing behaviours, which has been found to be a strong predictor of intentions
to reduce or stop problematic alcohol use [20]. The RTC is a three-staged model (i.e.,
Precontemplation, Contemplation, and Action) addressing the underlying motivational
processes to change habits within the TTM.

Knowing which stage individuals are at can thus inform how stage-specific interven-
tions can be developed and applied. In the context of understanding how individuals move
through the initial stages of change, Foster, Neighbors, and Pai [21] found that decisional
balance (i.e., assessing pros and cons) was useful for an individual‘s motivation to reduce
alcohol consumption. In other words, the more alcohol users become aware of the negative
outcomes of heavy drinking, the more motivated they were in taking action to reduce this
behaviour [20]. In fact, Watakakosol et al. [22] found that RTC was the strongest predictor
of alcohol use reduction in Thai adolescents. This suggests that future interventions should
aim to target processes that are known to facilitate behavioural change at each stage.

Contrary to the expectation that higher readiness to change drinking habits would
predict lower subsequent drinking, Collins, Logan, and Neighbors [23] found that higher
levels of RTC predicted higher levels of subsequent drinking and greater experience of
drinking-related problems in college students. These findings point towards a hangover
effect serving as a proxy for awareness of heavy drinking and alcohol-related problems
in college drinkers. However, Collins et al. [23] did not examine whether other factors
including psychosocial stress, coping, and mindfulness can possibility mediate one’s levels
of RTC and alcohol use [12,24,25].

It is worth noting that longitudinal studies focusing on the relationship between RTC
and drinking behaviours have observed that drinking levels fluctuate over time depending
on how individuals appraise their experiences [26]. For instance, Barnett, Merrill, Kahler,
and Colby [27] found that perceptions of past experiences with negative consequences
predicted lower alcohol consumption in the subsequent assessment. This indicates that
one’s awareness of negative experiential processes can be an indicator of their readiness to
engage in interventions for changing their drinking behaviour. Similarly, in another study,
it was found that drinkers who reported higher incidences of impulse-related behaviours
associated with drinking were more motivated to adjust their habits and reduce their
alcohol consumption over time [28]. Thus, previous studies suggest that one’s decision to
change behaviour might depends on their level of awareness of how alcohol is significantly
interfering with their life.

To identify predictive factors of RTC, Budd, and Rollnick [29] suggested that the
discrete stages identified in measuring RTC lacks discriminant validity and have shown
that the three stages of change (Precontemplation, Contemplation, and Action) may not be
related.

This finding is corroborated by the observation that individuals typically do not
progress through the stages of change in the invariant sequence as the model hypothe-
ses [30]. Matwin and Chang [31] found that when RTC was measured in a continuous
fashion (rather than as stages), there was a higher predictive value in drinking behaviour
amongst non-treatment-seeking adults as compared to dividing drinkers into discrete
stages. They found that as motivation to change drinking behaviours increased, drinking
levels also increased.
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The Transtheoretical Model for Change proposes that cognitive and affective mecha-
nisms play a critical role in the early stages of change, which can be facilitated by mind-
fulness. The model proposes that cognitive and affective mechanisms play a critical role
in the early stages of change, which can be facilitated by mindfulness. A study by Gar-
land Froeliger, and Howard [32] found that mindfulness-based interventions improved
cognitive control and reduced negative affect in individuals with substance use disorders.
Another study by Witkiewitz and Bowen [33] found that mindfulness-based interventions
were effective in increasing self-awareness and reducing relapse rates in individuals with
alcohol use disorders. A systematic review by Zgierska et al. [14] found that mindfulness-
based interventions improved cognitive control and emotion regulation in individuals
with substance use disorders, which are important mechanisms for promoting behavioural
change.

The Readiness to Change model proposes that individuals progress through different
stages of change, from precontemplation to contemplation, preparation, action, and main-
tenance. A study by Prochaska et al. [34] found that mindfulness was positively associated
with readiness to change in individuals with alcohol use disorders. Another study by Zgier-
ska et al. [35] found that mindfulness-based interventions improved readiness to change
and reduced alcohol consumption in heavy drinkers. Furthermore, a study by Blevins
et al. [36] found that mindfulness was positively associated with readiness to change in
individuals with alcohol use disorders. Another study by Gagnon et al. [37] found that
mindfulness-based interventions improved motivation to change and reduced alcohol
consumption in heavy drinkers.

In summary, the proposed model suggests that mindfulness can increase readiness
to change in individuals with alcohol addiction by improving cognitive control, emotion
regulation, and enhancing motivation to change. These mechanisms are supported by
previous research on the Transtheoretical Model for Change and the Readiness to Change
model, as well as the effectiveness of mindfulness-based interventions in individuals with
alcohol use disorders.

1.3. Mindfulness and Alcohol Use

The current conceptualisation of mindfulness is based on the Western psychological
paradigm [38,39]. Moreover, attempts at operationalising and measuring mindfulness in a
psychological context have identified two orientations: state mindfulness (i.e., temporary)
and trait mindfulness (i.e., dispositional). State mindfulness is described as a person’s
orientation to what one is experiencing at a given point in time [40] On the other hand, trait
mindfulness can be described as the average level of mindfulness one experiences in their
daily lives [40] which usually stablises over time [41].

The main theoretical framework proposed by Baer et al. [38] conceptualised five dis-
tinct facets of trait mindfulness: Acting with Awareness, Non-Judging of Inner Experience,
Non-Reactivity to Inner Experience, Describing, and Observing. Specifically, the Acting
with Awareness facet refers to attending to one’s current activity, whereas the Non-Judging
of Inner Experience facet refers to experiencing thoughts and feeling without judging
oneself (i.e., taking a non-evaluative stance). Further, the Describing facet refers to la-
belling internal experiences with words, whereas the Observing facet refers to noticing
or attending to internal or external experiences [42]. Finally, the Non-Reactivity to Inner
Experience facet refers to the propensity to allow thoughts and feelings to come and go
without being caught or carried by them [42]. The recent literature indicates that trait
mindfulness has negative correlations with stress [43] and depression [44], respectively.
At the same time, mindfulness has been found to be positively correlated with quality of
life and psychological wellbeing [45] indicating the mental health benefits of mindfulness
practice.

Research has also highlighted the prevalence of drinking to manage unpleasant moods
and negative emotions [46,47]. Individuals who have a higher awareness of moment-to-
moment experiences are less likely to engage in excessive alcohol-drinking behaviours. For
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instance, one study found a negative relationship between alcohol use and Acting with
Awareness and Describing facets of mindfulness in college students [48]. This suggests that
individuals with higher levels of alcohol use have difficulty in identifying and labelling
their thoughts and feelings. Further, by acting with awareness, those with higher levels
of trait mindfulness are less likely to engage in heavy alcohol consumption. This finding
also provides insight into how experiential awareness can affect alcohol consumption
behaviours. In addition, negative correlations were also observed between the Non-Judging
facet of mindfulness and alcohol-related negative consequences in this study. This suggests
that an individual’s ability to observe thoughts and feelings without judging indicates
behavioural restraint from risk-taking and negative alcohol-related behaviour. This is
also consistent with other findings that Non-Judgement reduced the automatic process
of hazardous drinking and that Awareness levels are negatively associated with alcohol
use [49,50]. Finally, Elwafi, Witkiewitz, Mallik, Thornhill, and Brewer [51] suggested that
through Non-Judging of Inner Experience and Acting with Awareness facets, individuals
become aware of and tolerate situations where drinkers are likely to engage in automatic
reactive behaviours. Thus, through awareness of thoughts and experiences, individuals
may decouple the routine response to alcohol cues.

Emerging research suggests that mindfulness may be a protective factor among prob-
lematic alcohol users [12]. Mindfulness is a practice that involves paying attention to
the present moment without judgment, which can enhance awareness of one’s thoughts
and feelings, reduce stress and negative emotions, and enhance self-control and decision-
making abilities, all of which can contribute to reducing alcohol consumption. A systematic
review by Zgierska et al. [14] found that mindfulness-based interventions were effective
in reducing substance use and improving psychological functioning in individuals with
substance use disorders, including alcohol addiction.

Furthermore, mindfulness-based interventions have shown promise in treating alcohol
addiction. A randomized controlled trial by Bowen et al. [52] found that mindfulness-based
relapse prevention was more effective than standard relapse prevention in reducing heavy
drinking and increasing abstinence in individuals with alcohol use disorders. Another
randomized controlled trial by Witkiewitz et al. [15] found that mindfulness-based relapse
prevention was effective in reducing heavy drinking and promoting psychological well-
being in individuals with alcohol use disorders.

Understanding specific factors that could influence alcohol consumption and the
process of changing drinking habits can inform more efficacious use of evidence-based
interventions, improving adherence through understanding and targeting mechanisms that
facilitate early engagement in behavioural changes. The proposed theoretical model in our
paper provides a framework for understanding the relationship between mindfulness and
readiness to change in relation to alcohol addiction and can inform the development and
implementation of mindfulness-based interventions in the treatment of alcohol addiction.

1.4. The Current Study

Within the framework of TTM, studies have examined the role of mindfulness in rela-
tion to drinking behaviours. However, there are no studies have examined the relationship
between mindfulness, readiness to change, and alcohol consumption behaviours. The
current study investigated the relationship between trait mindfulness (including its facets)
and readiness to change in non-treatment-seeking alcohol drinkers (i.e., university students)
using the Five Facet Mindfulness Scale (FFMQ), the Alcohol Use Disorder Identification
Test (AUDIT), and Readiness to Change Questionnaire (RTCQ). It is hypothesised that trait
mindfulness (including its five facets) will be negatively correlated with RTC.

The current conceptualization of mindfulness is based on the Western psychological
paradigm [38,39]. Mindfulness can be described as a non-critical approach to awareness and
experience, and it has been found to be effective in dealing with addiction [53,54]. Specif-
ically, mindfulness-based interventions typically focus on cultivating a non-judgmental
awareness of thoughts, feelings, and bodily sensations in the present moment [55].
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Incorporating mindfulness into interventions for alcohol addiction may involve teach-
ing individuals to cultivate present-moment awareness of their thoughts, feelings, and
bodily sensations, without judgment [54]. Mindfulness-based interventions may also in-
volve training individuals to approach difficult emotions and cravings with openness and
curiosity, rather than automatically reacting to them [53]. Furthermore, interventions may
include practices such as mindful breathing, body scans, and mindful movement [55].

It is important to note that the implementation of mindfulness should reflect its non-
critical approach to awareness and experience. Therefore, interventions should be subtle
and non-coercive, as forcing individuals to engage in mindfulness practices may create
resistance and hinder their engagement in the intervention [54].

2. Method
2.1. Participants

This study was advertised through a web-based research participation system (i.e.,
SONA) to students enrolled in first-year psychology units at Western Sydney University.
On SONA, the study description and inclusion criteria were clearly stated along with a
Qualtrics link for the screening session. Moreover, the online screening session included
a participant information sheet, consent form, and demographic questionnaire. In the
online session, 312 students participated out of which 279 students were included in the
final data. Participants were removed due to non-serious attempts (N = 3), incomplete
demographic data (N = 5), or self-identified non-drinkers (N = 25). All participants received
course credits as compensation for their time. This study was approved by Western Sydney
University Human Research Ethics Committee (Ethics Reference Number: H13702).

Participants’ age ranged from 18–39, with the majority being 18–22 (74%). Of those,
77% were female, 21% male, or 2% other. All participants could read, write and speak
English, with the majority having completed high school education (67%), followed by a
diploma (24%) or other (9%). Participants self-identified as European (36%), followed by
Middle Eastern (14%), Mixed (14%), Oceanian (10%), Peoples of the Americas (3%), Other
(2%), and African (1%). Moreover, 25% have had a clinical diagnosis of a psychological
disorder, head trauma, or neurological illness, and of those, 75% were current diagnoses.
Similarly, 80% were currently seeking treatment ranging from therapy to medication.
Participants who had never consumed alcohol were removed from the study; however,
participants with a history of drinking but currently non-consuming were included (27%).
A majority (62%) began consuming alcohol under 18, with the earliest aged 12 years and the
latest being 34 years. Most participants drank alcohol 1–2 days per week (49%), followed
by less than 1–2 days per week (43%), 3–4 days (6%), 5–6 days (1%), and seven days (0.4%).
Additionally, 60% of the participants drank a mix of beverages, while 16% only drink spirits,
8% only drank wine, 2% only drank beer, and 14% drank other alcoholic drinks.

Measures Three assessments were used in the present study. Five Facet Mindfulness
Questionnaire (FFMQ); Change Preparedness Questionnaire (RTCQ); AUDIT (Alcohol Use
Disorders Identification Exam). The measurement of mindfulness is a complex and multi-
dimensional construct that has been conceptualized in different ways. For the purposes of
this study, the Five Facet Mindfulness Questionnaire (FFMQ) was chosen as it is one of the
most widely used and validated measures of trait mindfulness [38,42]. The FFMQ consists
of five facets that have been shown to be important for the development of mindfulness:
Acting with Awareness, Observing, Describing, Non-Reactivity to Inner Experience, and
Non-Judging of Inner Experience. Each facet is measured using eight items, and the total
score is calculated by summing up all items. The FFMQ has demonstrated good reliability
and validity in a variety of populations and settings.

In terms of measuring readiness to change drinking behaviour, the Readiness to
Change Questionnaire (RTCQ) was selected as it is a validated measure based on the
Transtheoretical Model (TTM) [56]. The RTCQ assesses an individual’s stage of change in
regards to alcohol use, including precontemplation, contemplation, and action. The RTCQ
has been shown to have good internal consistency and validity in previous studies [57,58].
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Finally, the Alcohol Use Disorders Identification Test (AUDIT) was chosen to assess
alcohol use, dependence symptoms, and alcohol-related problems. The AUDIT is a widely
used and validated self-report measure that has been shown to be effective in identifying
hazardous drinking behaviours [59,60]. Its brevity and ease of use make it a popular choice
for screening alcohol-related problems in both clinical and non-clinical settings. Overall,
the chosen measures for this study were selected based on their established validity and
reliability, as well as their relevance to the study’s research questions.

2.1.1. Demographic Information Questionnaire

A short demographic information questionnaire including age, gender, English lan-
guage proficiency, education, ethnic background, alcohol use, and personal and family
history of mental, medical, neurological illness, and/or trauma. This questionnaire was
part of the online screening session.

2.1.2. Five Facet Mindfulness Questionnaire (FFMQ)

It is a 39-item questionnaire that measures trait levels of mindfulness including five facets:
Acting with Awareness (8-items), Observing (8-items), Describing (8-items), Non-Reactivity to
Inner Experience (7-items), and Non-Judging of Inner Experience (8 items) [38,42]. Participants
rated each item using a 5-point Likert scale ranging from 1 (never or rarely true) to 5 (very
often or always true). The five subscales (including total score) have shown adequate to good
internal consistency (α = 0.72–0.86).

2.1.3. Readiness to Change Questionnaire (RTCQ)

It is a 12-item questionnaire that measures one’s stage of change in regards to alcohol
use for non-treatment-seeking drinkers [56–58]. The stages of change are based on the
Transtheoretical Model (i.e., Precontemplation, Contemplation, and Action). Participants
rated each item using a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly
agree). The unitary scale has acceptable internal consistency (α = 0.75).

2.1.4. Alcohol Use Disorders Identification Test (AUDIT)

It is a 10-item self-report measure that assesses alcohol use, dependence symptoms,
and alcohol-related problems [59], which has been validated in an Australian sample [60].
AUDIT scores range from 0 (no alcohol-related risk) to 40 (maximum alcohol related-risk).
This score of 8 or above is indicative of hazardous drinking behaviours. The AUDIT has
good reliability and strong predictive validity as a screener for hazardous drinking both in
non-clinical settings and for online surveys [61].

2.2. Procedure

Participants logged onto a computer or their device and received a link to the survey in
Qualtrics. Study information sheet and consent forms were presented. Following informed
consent participants were required to fill in demographic questions. The testing session
lasted approximately 60 min. All the responses in this study were digitally recorded.

3. Results

Data were analysed using the IBM SPSS Statistics (Version 27) package. Before carrying
out the primary analyses, the data were comprehensively screened for outliers, normality,
linearity, homoscedasticity, multicollinearity, and non-singularity [62,63]. All tests in this
study were conducted using two-tailed criteria (p < 0.05).

Relationships between Mindfulness Facets and Readiness to Change

Pearson’s correlations were conducted to examine relationships between scaled RTC to-
tal score and five mindfulness facets (i.e., Awareness, Observation, Describe Non-Judgement,
and Non-Reactivity, and also the total score) as presented in Table 1. Results revealed a
negative correlation between the total mindfulness score and the total RTC score. In the
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context of mindfulness facets, negative correlations were observed between the Total RTC
score and Describe, Awareness, and Non-Judgment facets. On the contrary, null results
were observed in regards to Observing and Non-Reactivity facets.

Table 1. Correlations Between Readiness to Change and Mindfulness (N = 279).

RTC Total FFMQ Total 1. Observing 2. Describing 3. Awareness 4. Non-Judgment 5. Non-Reactivity

-
−0.19 ** -

0.044 0.27 ** -
−0.13 * 0.77 ** 0.30 ** -
−0.14 * 0.48 ** −0.49 ** 0.20 ** -
−0.17 ** 0.47 ** −0.53 ** 0.107 0.65 ** -
−0.039 0.42 ** 0.52 ** 0.317 ** −0.36 ** −0.27 ** —

Note. RTC = Readiness to Change; FFMQ = Five Facet Mindfulness Questionnaire. * p < 0.05, ** p < 0.01.

Multiple linear regressions were carried out to determine the effect of Awareness,
Observing, Describing, Non-Judgement, and Non-Reactivity on RTC (see Table 2). The
overall model statistically significant predicted 21% of RTC, R = 0.45, R2 = 0.21, adjusted
R2 = 0.19, F(5268) = 13.96, p < 0.001 (as described in Table 2). In the five predictor models,
Awareness (β = −0.274, t = −3.44, p = 0.001), and Non-Judgement (β = −0.176, t = −3.26,
p = 0.024) significantly predicted lower levels of RTC.

Table 2. Facets of Mindfulness as Predictors of Readiness to Change in Alcohol Drinkers (N = 279).

Variable B SE β t p

Observing 0.039 0.101 0.032 0.387 0.699
Describing 0.049 0.095 0.035 0.514 0.607
Awareness −0.335 0.097 −0.274 −3.442 0.001 **

Non-Judgement −0.198 0.087 −0.176 −2.264 0.024 *
Non-Reactivity 0.089 0.111 0.057 0.799 0.425

* p < 0.05, ** p < 0.01.

4. Discussion

The current study examined the relationship between trait mindfulness and RTC
drinking behaviours in non-treatment-seeking university students. Results indicated
that overall trait mindfulness was negatively correlated with RTC total score [13]. The
hypothesis on the relationship between Awareness, Non-Judgment, and Describing facets
and RTC levels was partially supported [49,51,64]. On the contrary, null results were
observed in regards to Observing and Non-Reactivity facets [48].

The negative relationships observed between RTC and Describing, Awareness, and
Non-Judgement facets are consistent with previous research findings [49,51,64]. These stud-
ies reported that higher levels of Non-Judgement were associated with reduced automatic
alcohol approach and risky drinking in university students. Our results complement these
findings and suggest that RTC may likely play a role in the relationship between mind-
fulness and alcohol use. Our findings suggest that acceptance and non-critical response
to thoughts and emotions may be required to detach from automatic processes that were
associated with engaging in problematic drinking behaviour [49].

The non-significant findings related to Observing and Non-Reactivity facets are also in
line with previous studies [48]. This suggests that these facets may not significantly relate
to an individual’s motivation to change drinking behaviours. The implication of these
findings suggests that only specific mechanisms within mindfulness are associated with
motivation to change.

Our regression analyses show that lower levels of Acting with Awareness and Non-
Judgmental facets significantly predict higher levels of RTC [64]. This is in line with
previous studies on Awareness and problematic alcohol use [48]. Empirical evidence
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suggests that higher levels of the Acting with Awareness facet are associated with a lower
likelihood of using alcohol to cope with negative emotions [64]. It was also proposed that
individuals who are aware of their responses to external situations are less likely to engage
in impulsive drinking behaviours as a means of managing unpleasant moods and negative
thoughts [46–48].

Blume et al. [28] suggested that increased awareness of drinking-related consequences
may predict a change in heavy drinkers as they become conscious of how high levels of
alcohol consumption interfere with their personality and self-esteem. Non-Judgment of
Inner Experiences facet was also a negative predictor of RTC and extends upon previous
findings concerning the relationship between heavy alcohol consumption and being less
critical of one’s experiences [48,64,65].

In terms of the risks and limitations of stage models, some have criticized the use of
the TTM as it oversimplifies the complexities of behaviour change and does not account
for individual differences [66]. Moreover, it has been suggested that stage models may not
be suitable for populations with severe alcohol use disorders [67]. Future research should
consider the limitations of stage models and explore alternative models that account for
individual differences and more accurately reflect the complexities of behaviour change.

Finally, the high prevalence of heavy drinking within our sample is consistent with
the National Health and Medical Research Council’s [6] recommendations on alcohol con-
sumption and research concerning drinking patterns among Australians [10]. Considering
the prevalence of high levels of drinking, our study may suggest that participants in this
sample were more likely to have engaged in heavier drinking in recent times than would
otherwise be expected amongst younger drinking populations. It is worth noting that
our sample consisted of non-treatment-seeking university students, and thus the findings
may not generalize to other populations. Future research could examine the relationship
between trait mindfulness and RTC in other populations, such as those with severe alcohol
use disorders or those seeking treatment for alcohol-related problems. Furthermore, future
research could investigate the role of other factors, such as stress or social support, in the
relationship between mindfulness and RTC. Overall, our study contributes to the growing
body of literature on mindfulness and alcohol use by examining the relationship between
trait mindfulness and RTC in non-treatment-seeking university students and highlights the
importance of specific facets of mindfulness in motivating behaviour change.

In terms of the risks and limitations of stage models, some have criticized the use of
the TTM as it oversimplifies the complexities of behaviour change and does not account for
individual differences [66]. This may suggest that while the TTM is a useful framework for
understanding the process of change in individuals seeking to change addictive behaviours,
it may not be suitable for all populations or account for individual differences in readiness
to change.

Moreover, it has been suggested that stage models may not be suitable for populations
with severe alcohol use disorders [67]. It is possible that individuals with severe alcohol use
disorders may require more intensive interventions and support than those outlined in the
TTM. As such, future research should consider the limitations of stage models and explore
alternative models that account for individual differences and more accurately reflect the
complexities of behaviour change.

Overall, the current study extends prior research on the relationship between trait
mindfulness and RTC drinking behaviours, providing insights into the specific facets of
mindfulness that are associated with motivation to change. These findings have important
implications for interventions aimed at reducing problematic alcohol use and improving
mental health outcomes.

5. Research Contributions

This study contributes to the advancement of understanding in the field of alcohol
addiction and mindfulness by providing empirical evidence for the relationship between
trait mindfulness and readiness to change (RTC) drinking behaviours in non-treatment-
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seeking university students. The study adds to theory building by extending previous
research that has established a relationship between mindfulness and alcohol consumption,
by specifically examining the relationship between different facets of mindfulness and
RTC. The findings of the study suggest that specific mechanisms within mindfulness, such
as Acting with Awareness and Non-Judgmental facets are associated with motivation to
change drinking behaviours, while other facets, such as Observing and Non-Reactivity,
may not significantly relate to an individual’s motivation to change drinking behaviours.

Furthermore, the study highlights the importance of considering RTC in the relation-
ship between mindfulness and alcohol use, which may have implications for the design
and implementation of mindfulness-based interventions for alcohol addiction treatment.
The study also sheds light on the limitations of stage models, such as the Transtheoretical
Model, in accounting for individual differences and the complexities of behaviour change,
which may inform future research on alternative models of behaviour change. Overall, this
study contributes to the advancement of understanding and theory-building in the field of
addiction and mindfulness and may have implications for improving alcohol addiction
treatment and prevention strategies.

6. Limitations and Future Directions

This was the first study to examine the relationship between mindfulness and RTC
scaled along a continuous measure. However, the study has some limitations.

First, this study was conducted during the outbreak of the Coronavirus Disease 2019
(i.e., COVID-19) [64]. In fact, 46% of the participants reported that their drinking habits had
been influenced by the current COVID-19 pandemic. Although the present study provides
insight into the relationship between mindfulness, alcohol use, and RTC, it is not without
limitations. One of the main limitations is the cross-sectional, convenience sampling
approach used, which precludes the establishment of causality between the variables.
Further, as the sample was comprised of university students, the generalisation of findings
to other populations may be limited. Future research could address these limitations
by using longitudinal designs to examine the relationship between mindfulness, alcohol
use, and RTC over time, and by recruiting diverse samples that include individuals from
different age groups and settings. This could also include treatment-seeking populations to
understand whether the findings generalize to individuals with more severe alcohol use
disorders.

Future work should investigate whether the same finding will hold true following
the COVID-19 pandemic. Further, future studies can also examine whether the results of
the current study can be generalised to other samples (e.g., community samples or older
adults). As for gender, there was a higher prevalence of female participants in this study
(77%). A prior study found that enhancing motives mediated the relationship between
awareness and alcohol use in male university students only [68]. Therefore, future studies
can examine whether gender mediates the relationship between mindfulness, alcohol use,
and readiness to change. Future studies should examine whether gender mediates the
relationship between mindfulness, alcohol use, and readiness to change. It recommends that
clinical interventions should incorporate strategies that identify levels of RTC as a means
of facilitating the maintenance of changed behaviours. Furthermore, future studies should
investigate changes in RTC over time in relation to progression in treatment, and screening
trait mindfulness and motivation to change prior to mindfulness-based intervention studies
may help with intervention outcomes. Lastly, future work should aim to understand how
mindfulness facets relate to RTC as a continuous scale in a longitudinal context, which
can provide a basis for which interventions can positively reinforce productive actions
over time including countering impulsive and excessive alcohol abuse. Overall, these
suggestions provide clear directions for future research that can overcome the limitations
of the current study.
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7. Conclusions

In conclusion, our study contributes to the literature by examining the relationship
between trait mindfulness and readiness to change drinking behaviours in non-treatment-
seeking university students. The findings showed that the Acting with Awareness and
Non-Judgment facets were negatively correlated with and predictive of RTC, suggesting
the importance of mindfulness in alcohol use, abuse, and treatment. These results suggest
avenues for future research to explore the specific mechanisms of mindfulness that facilitate
behavioural changes in alcohol use treatment programs. Overall, our study highlights
the potential utility of incorporating mindfulness-based interventions in the treatment of
alcohol use disorders.

Author Contributions: Methodology, A.Y.; Validation, L.L. and Y.R.; Formal analysis, A.A.M.; Re-
sources, A.G., D.F. and A.H.; Writing—original draft, E.A.H. All authors have read and agreed to the
published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: This study was approved by Western Sydney University
Human Research Ethics Committee and Bond University Human Research Ethics Committee (Ethics
Reference Number: H13702, 25 June 2021).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Data supporting the results are available by contacting the correspond-
ing author.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Crawford, J.; Jones, A.; Rose, A.; Cooke, R. ‘You see the pictures the morning after and you’re like I wish I was in them’:

An interpretative phenomenological analysis of university student’s alcohol-related regrets. Psychol. Health 2022, 37, 490–506.
[CrossRef]

2. Le Berre, A.-P. Emotional processing and social cognition in alcohol use disorder. Neuropsychology 2019, 33, 808. [CrossRef]
3. Esser, M.B.; Sherk, A.; Liu, Y.; Naimi, T.S.; Stockwell, T.; Stahre, M.; Kanny, D.; Landen, M.; Saitz, R.; Brewer, R.D. Deaths and

years of potential life lost from excessive alcohol use—United States, 2011–2015. Morb. Mortal. Wkly. Rep. 2020, 69, 981. [CrossRef]
4. Haj, M.E.; Gandolphe, M.C.; Moustafa, A.A.; Nandrino, J.L. Tell about yourself to improve your autobiographical memory: A

study of Korsakoff’s syndrome. Psychiatry Res 2018, 268, 37–41. [CrossRef] [PubMed]
5. Younossi, Z.M.; Stepanova, M.; Ong, J.; Yilmaz, Y.; Duseja, A.; Eguchi, Y.; El Kassas, M.; Castellanos-Fernandez, M.; George, J.;

Jacobson, I.M.; et al. Effects of alcohol consumption and metabolic syndrome on mortality in patients with nonalcoholic and
alcohol-related fatty liver disease. Clin. Gastroenterol. Hepatol. 2019, 17, 1625–1633.e1621. [CrossRef]

6. National Health and Medical Research Council. Australian Guidelines to Reduce Health Risks from Drinking Alcohol. 2009. Avail-
able online: https://www.nhmrc.gov.au/about-us/publications/australian-guidelines-reduce-health-risks-drinking-alcohol
(accessed on 18 February 2023).

7. El Haj, M.; Moustafa, A.A.; Nandrino, J.L. Future Thinking in Korsakoff Syndrome. Alcohol Alcohol. 2019, 54, 455–462. [CrossRef]
8. Oganov, R.G.; Maslennikova, G.Y. Demographic situation and cardiovascular disease in Russia: Problem scope and possible

solutions. Cardiovasc. Ther. Prev. 2022, 6, 7–14.
9. Vore, A.S.; Deak, T. Alcohol, inflammation, and blood-brain barrier function in health and disease across development. Int. Rev.

Neurobiol. 2022, 161, 209–249. [PubMed]
10. Gao, C.X.; Ogeil, R.P. Impact of alcohol and illicit drug use on the burden of disease and injury in Australia: Australian burden of

disease study 2011. Drug Alcohol Rev. 2018, 37, 819–820. [CrossRef]
11. Radaev, V.; Khvatova, T.; Yanbykh, R. Changes in alcohol consumption during the COVID-19 pandemic in Russia. J. Stud. Alcohol

Drugs 2020, 81, 778–782. [CrossRef]
12. Moustafa, A.A. Cognitive, Clinical, and Neural Aspects of Drug Addiction; Academic Press: New York, NY, USA, 2020.
13. Karyadi, K.A.; Cyders, M.A. Elucidating the association between trait mindfulness and alcohol use behaviors among college

students. Mindfulness 2015, 6, 1242–1249. [CrossRef] [PubMed]
14. Howard, D.S.; Dhanraj, D.N.; Devaiah, C.G.; Lambers, D.S. Cannabis Use Based on Urine Drug Screens in Pregnancy and Its

Association with Infant Birth Weight. J. Addict. Med. 2019, 13, 436–441. [CrossRef] [PubMed]
15. Witkiewitz, K.; Bowen, S.; Douglas, H.; Hsu, S.H. Mindfulness-based relapse prevention for substance craving. Addict. Behav.

2013, 38, 1563–1571. [CrossRef] [PubMed]



Int. J. Environ. Res. Public Health 2023, 20, 5690 12 of 13

16. Hashemzadeh, M.; Rahimi, A.; Zare-Farashbandi, F.; Alavi-Naeini, A.M.; Daei, A. Transtheoretical model of health behavioral
change: A systematic review. Iran. J. Nurs. Midwifery Res. 2019, 24, 83.

17. Prochaska, J.O. Transtheoretical model of behavior change. In Encyclopedia of Behavioral Medicine; Gellman, M.D., Ed.; Springer
International Publishing: Cham, Switzerland, 2020; pp. 2266–2270.

18. Prochaska, J.O.; DiClemente, C.C. The Transtheoretical Approach: Crossing Traditional Boundaries of Therapy; Dow Jones-Irwin: New
York, NY, USA, 1984.

19. Shealy, A.E.; Murphy, J.G.; Borsari, B.; Correia, C.J. Predictors of motivation to change alcohol use among referred college students.
Addict. Behav. 2007, 32, 2358–2364. [CrossRef] [PubMed]

20. Heather, N.; Adamson, S.J.; Raistrick, D.; Slegg, G.P. Initial preference for drinking goal in the treatment of alcohol problems: I.
Baseline differences between abstinence and non-abstinence groups. Alcohol Alcohol. 2010, 45, 128–135. [CrossRef] [PubMed]

21. Foster, D.W.; Neighbors, C.; Pai, A. Decisional balance: Alcohol decisional balance intervention for heavy drinking undergraduates.
Subst. Use Misuse 2015, 50, 1717–1727. [CrossRef] [PubMed]

22. Watakakosol, R.; Suttiwan, P.; Ngamake, S.T.; Raveepatarakul, J.; Wiwattanapantuwong, J.; Iamsupasit, S.; Tuicomepee, A.
Integration of the theory of planned behavior and transtheoretical model of change for prediction of intentions to reduce or stop
alcohol use among thai adolescents. Subst. Use Misuse 2021, 56, 72–80. [CrossRef]

23. Collins, S.E.; Logan, D.E.; Neighbors, C. Which came first: The readiness or the change? Longitudinal relationships between
readiness to change and drinking among college drinkers. Addiction 2010, 105, 1899–1909. [CrossRef]

24. Garami, J.; Valikhani, A.; Parkes, D.; Haber, P.; Mahlberg, J.; Misiak, B.; Frydecka, D.; Moustafa, A.A. Examining perceived stress,
childhood trauma and interpersonal trauma in individuals with drug addiction. Psychol. Rep. 2018, 122, 433–450. [CrossRef]

25. Moustafa, A.A.; Parkes, D.; Fitzgerald, L.; Underhill, D.; Garami, J.; Levy-Gigi, E.; Stramecki, F.; Valikhani, A.; Frydecka, D.;
Misiak, B. The relationship between childhood trauma, early-life stress, and alcohol and drug use, abuse, and addiction: An
integrative review. Curr. Psychol. 2021, 40, 579–584. [CrossRef]

26. Korcha, R.A.; Cherpitel, C.J.; Moskalewicz, J.; Swiatkiewicz, G.; Bond, J.; Ye, Y. Readiness to change, drinking, and negative
consequences among Polish SBIRT patients. Addict. Behav. 2012, 37, 287–292. [CrossRef] [PubMed]

27. Barnett, N.P.; Merrill, J.E.; Kahler, C.W.; Colby, S.M. Negative evaluations of negative alcohol consequences lead to subsequent
reductions in alcohol use. Psychol. Addict. Behav. 2015, 29, 992–1002. [CrossRef] [PubMed]

28. Blume, A.W.; Schmaling, K.B.; Marlatt, G.A. Recent drinking consequences, motivation to change, and changes in alcohol
consumption over a three month period. Addict. Behav. 2006, 31, 331–338. [CrossRef] [PubMed]

29. Budd, R.J.; Rollnick, S. The structure of the Readiness to Change Questionnaire: A test of Prochaska & DiClemente’s transtheoreti-
cal model. Br. J. Health Psychol. 1996, 1 Pt 4, 365–376. [CrossRef]

30. Sutton, S. Addictions? In Psychotherapy, Psychological Treatments and the Addictions; Edwards, G., Dare, C., Eds.; Cambridge
University Press: Cambridge, UK, 1996; pp. 189–205.

31. Matwin, S.; Chang, G. Readiness to change and risk drinking women. J. Subst. Abus. Treat. 2011, 40, 230–240. [CrossRef]
32. Garland, E.L.; Froeliger, B.; Howard, M.O. Mindfulness training targets neurocognitive mechanisms of addiction at the attention-

appraisal-emotion interface. Front. Psychiatry 2015, 6, 173. [CrossRef]
33. Witkiewitz, K.; Bowen, S. Depression, craving, and substance use following a randomized trial of mindfulness-based relapse

prevention. J. Consult. Clin. Psychol. 2010, 78, 362–374. [CrossRef]
34. Prochaska, J.O.; Norcross, J.C.; Diclemente, C.C. Applying the stages of change. Psychotherapy Essentials to Go. Motivat. Interview.

Concurr. Disord. 2018, 27–45.
35. Zgierska, A.; Rabago, D.; Zuelsdorff, M.; Coe, C.; Miller, M.; Fleming, M. Mindfulness meditation for alcohol relapse prevention:

A feasibility pilot study. J. Addict. Med. 2008, 2, 165–173. [CrossRef]
36. Blevins, C.E.; Abrantes, A.M.; Stephens, R.S. Mindfulness, readiness to change, and treatment outcome among people receiving

outpatient treatment for substance dependence. Mindfulness 2019, 10, 615–622.
37. Gagnon, J.; Gaboriault-Lamothe, S.; Bourque, J. Mindfulness-based intervention to reduce alcohol consumption in heavy drinkers:

A systematic review and meta-analysis. Alcohol Alcohol. 2020, 55, 286–295.
38. Baer, R.A.; Smith, G.T.; Hopkins, J.; Krietemeyer, J.; Toney, L. Using self-report assessment methods to explore facets of

mindfulness. Assessment 2006, 13, 27–45. [CrossRef] [PubMed]
39. Quaglia, J.T.; Brown, K.W.; Lindsay, E.K.; Creswell, J.D.; Goodman, R.J. From conceptualization to operationalization of

mindfulness. In Handbook of Mindfulness and Self-Regulation; Ostafin, B.D., Robinson, M.D., Meier, B.P., Eds.; Springer: New York,
NY, USA, 2015; pp. 1–16.

40. Nezlek, J.B.; Holas, P.; Rusanowska, M.; Krejtz, I. Being present in the moment: Event-level relationships between mindfulness
and stress, positivity, and importance. Personal. Individ. Differ. 2016, 93, 1–5. [CrossRef]

41. Brown, K.W.; Ryan, R.M. The benefits of being present: Mindfulness and its role in psychological well-being. J. Personal. Soc.
Psychol. 2003, 84, 822–848. [CrossRef]

42. Baer, R.A.; Smith, G.T.; Lykins, E.; Button, D.; Krietemeyer, J.; Sauer, S.; Walsh, E.; Duggan, D.; Williams, J.M. Construct validity of
the Five Facet Mindfulness Questionnaire in meditating and nonmeditating samples. Assessment 2008, 15, 329–342. [CrossRef]

43. Bao, X.; Xue, S.; Kong, F. Dispositional mindfulness and perceived stress: The role of emotional intelligence. Personal. Individ.
Differ. 2015, 78, 48–52. [CrossRef]



Int. J. Environ. Res. Public Health 2023, 20, 5690 13 of 13

44. Strohmaier, S.; Jones, F.W.; Cane, J.E. Effects of length of mindfulness practice on mindfulness, depression, anxiety, and stress: A
randomized controlled experiment. Mindfulness 2021, 12, 198–214. [CrossRef]

45. Andrade, L.F.; Alessi, S.M.; Petry, N.M. The impact of contingency management on quality of life among cocaine abusers with
and without alcohol dependence. Am. J. Addict. 2012, 21, 47–54. [CrossRef]

46. Baker, T.B.; Piper, M.E.; McCarthy, D.E.; Majeskie, M.R.; Fiore, M.C. Addiction motivation reformulated: An affective processing
model of negative reinforcement. Psychol. Rev. 2004, 111, 33–51. [CrossRef]

47. Conger, J.J., II. Reinforcement theory and the dynamics of alcoholism. Q. J. Stud. Alcohol 1956, 17, 296–305. [CrossRef] [PubMed]
48. Fernandez, A.C.; Wood, M.D.; Stein, L.A.; Rossi, J.S. Measuring mindfulness and examining its relationship with alcohol use and

negative consequences. Psychol. Addict. Behav. 2010, 24, 608–616. [CrossRef] [PubMed]
49. Ostafin, B.D.; Marlatt, G.A. Surfing the urge: Experiential acceptance moderates the relation between automatic alcohol motivation

and hazardous drinking. J. Soc. Clin. Psychol. 2008, 27, 404–418. [CrossRef]
50. Reynolds, A.; Keough, M.T.; O’Connor, R.M. Is being mindful associated with reduced risk for internally-motivated drinking and

alcohol use among undergraduates? Addict. Behav. 2015, 42, 222–226. [CrossRef]
51. Elwafi, H.M.; Witkiewitz, K.; Mallik, S.; Thornhill, T.A., IV; Brewer, J.A. Mindfulness training for smoking cessation: Moderation

of the relationship between craving and cigarette use. Drug Alcohol Depend. 2013, 130, 222–229. [CrossRef]
52. Bowen, S.; Chawla, N.; Collins, S.E.; Witkiewitz, K.; Hsu, S.; Grow, J.; Clifasefi, S.; Garner, M.; Douglass, A.; Larimer, M.E.; et al.

Mindfulness-based relapse prevention for substance use disorders: A pilot efficacy trial. Subst. Abus. 2014, 35, 168–175. [CrossRef]
53. Bowen, S.; Witkiewitz, K.; Dillworth, T.M.; Chawla, N.; Simpson, T.L.; Ostafin, B.D.; Larimer, M.E.; Blume, A.W.; Parks, G.A.;

Marlatt, G.A. Mindfulness meditation and substance use in an incarcerated population. Psychol. Addict. Behav. 2009, 23, 343–347.
[CrossRef] [PubMed]

54. Garland, E.L.; Boettiger, C.A.; Howard, M.O. Targeting cognitive-affective risk mechanisms in stress-precipitated alcohol
dependence: An integrated, biopsychosocial model of automaticity, allostasis, and addiction. Med. Hypotheses 2014, 82, 696–714.
[CrossRef]

55. Kabat-Zinn, J. Mindfulness-based interventions in context: Past, present, and future. Clin. Psychol. Sci. Pract. 2003, 10, 144–156.
[CrossRef]

56. Rollnick, S.; Heather, N.; Gold, R.; Hall, W. Development of a short ‘Readiness to Change’ Questionnaire for use in brief,
opportunistic interventions among excessive drinkers. Br. J. Addict. 1992, 87, 743–754. [CrossRef]

57. Richards, D.K.; Morera, O.F.; Schwebel, F.J.; Pearson, M.R.; Field, C.A. Measurement Invariance of the Readiness to Change
Questionnaire Among Injured Patients Who Received a Brief Intervention for Alcohol Use. Assessment 2022, 29, 1942–1953.
[CrossRef] [PubMed]

58. Schwebel, F.J.; Chavez, J.G.; Pearson, M.R. Measuring Readiness to Change Substance Use, Alcohol Use, and Cannabis Use: An
Experimental Manipulation of Cognitive Effort. PsyArXiv. 1 December 2021. Available online: https://psyarxiv.com/u872r/
(accessed on 18 February 2023).

59. Babor, T.; Higgins-Biddle, J.; Saunders, J.; Monteiro, M. AUDIT: The Alcohol Use Disorders Identification Test: Guidelines for Use in
Primary Health Care; World Health Organization: Geneva, Switzerlandm, 2001.

60. O’Brien, H.; Callinan, S.; Livingston, M.; Doyle, J.S.; Dietze, P.M. Population patterns in Alcohol Use Disorders Identification Test
(AUDIT) scores in the Australian population; 2007-2016. Aust. N. Z. J. Public Health 2020, 44, 462–467. [CrossRef] [PubMed]

61. Celio, M.A.; Vetter-O’Hagen, C.S.; Lisman, S.A.; Johansen, G.E.; Spear, L.P. Integrating field methodology and web-based data
collection to assess the reliability of the Alcohol Use Disorders Identification Test (AUDIT). Drug Alcohol Depend. 2011, 119,
142–144. [CrossRef] [PubMed]

62. Hills, A.M. Foolproof Guide to Statistics Using IBM SPSS, 2nd ed.; Pearson Australia: Frenchs Forest, Australia, 2011.
63. Tabachnick, B.G.; Fidell, L.S. Using Multivariate Statistics, 5th ed.; Pearson Education: Upper Saddle River, NJ, USA, 2007.
64. Vinci, C.; Spears, C.A.; Peltier, M.R.; Copeland, A.L. Drinking motives mediate the relationship between facets of mindfulness

and problematic alcohol use. Mindfulness 2016, 7, 754–763. [CrossRef] [PubMed]
65. MacKillop, J.; Murphy, J.G. A behavioral economic measure of demand for alcohol predicts brief intervention outcomes. Drug

Alcohol Depend. 2007, 89, 227–233. [CrossRef]
66. Glanz, K.; Bishop, D.B.; Hamilton, K. Evaluating the Trans-Theoretical Model for Health Behavior Change: A Meta-Analysis.

Health Psychol. Rev. 2015, 9, 1–31. [CrossRef]
67. Vendetti, J.; Gmel, G.; Mohler-Kuo, M.; Daeppen, J.B. Progression in the natural course of alcoholism in Switzerland: Results of

the Swiss cohort study on alcohol problems. Subst. Use Misuse 2017, 52, 256–267. [CrossRef]
68. Leigh, J.; Neighbors, C. Enhancement motives mediate the positive association between mind/body awareness and college

student drinking. J. Soc. Clin. Psychol. 2009, 28, 650–669. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


