European Journal of Sport Science WILEY

S
“Rnar ot

| rREVIEW

Acute Effects of Brief Exercise on Alcohol Craving Among
Young Adults With Problematic Alcohol Use: A Systematic
Review

P. Sampedro-Piquero' @@ | A. Cordellat-Marzal®> @ | M. Dragotti®* @ | L. Mandolesi*® | O. Gigliotta®> ® |
R. D. Moreno-Ferndndez®

!Department of Biological and Health Psychology, Faculty of Psychology, Autonomous University of Madrid, Madrid, Spain | *Faculty of Physical Activity
and Sport Sciences, University of Valencia, Valencia, Spain | *Department of Humanities, University of Naples Federico II, Naples, Italy | “Department of
Human, Social and Health Sciences, University of Cassino and Southern Lazio, European University of Technology, Badia Fiesolana, Italy | SInstitute of
Cognitive Sciences and Technologies, National Research Council (CNR), Roma, Italia | ®Instituto de Neurociencias y Psicologia Social Aplicada
(SINAPSICO), Faculty of Education and Psychology, University Francisco de Vitoria, Madrid, Spain

Correspondence: P. Sampedro-Piquero (patricia.sampedro@uam.es) | R. D. Moreno-Fernandez (romandario.moreno@ufv.es)
Received: 26 May 2026 | Revised: 5 July 2026 | Accepted: 12 September 2026

Keywords: acute exercise | alcohol craving | brain | young adults

ABSTRACT

Alcohol craving is a key process in alcohol abuse, especially during young adulthood, a period of heightened vulnerability and
continued brain development. Although acute physical exercise has been proposed as a potential strategy to reduce craving and
modulate affective and cognitive processes, current evidence remains limited regarding its effectiveness and underlying mecha-
nisms. This systematic review examined the effects of brief exercise interventions on alcohol craving in young adults with prob-
lematic alcohol use or alcohol use disorder (AUD) and explored available evidence on associated neurobiological responses. Four
electronic databases were searched for studies published between 2016 and 2026 following PRISMA guidelines. The review protocol
was registered in PROSPERO (CRD420261371036). Eligible studies included participants aged 18-29 years and assessed alcohol
craving following a single bout of exercise. Random-effects meta-analyses using Hedges' g were conducted when sufficient data
were available, while additional outcomes were synthesized narratively. Six studies met the inclusion criteria. Meta-analysis
showed a moderate and statistically significant reduction in alcohol craving following acute exercise compared with baseline or
control conditions (g = 0.55), with moderate between-study heterogeneity. Narrative findings indicated that acute exercise was
often accompanied by reductions in anxiety and negative affective state, modulation of stress-related physiological markers, im-
provements in executive functioning, and changes in indices of brain and autonomic activity, although findings varied across
studies. Overall, available evidence suggests that a single session of physical exercise may be associated with short-term reductions
in alcohol craving in young adults, highlighting the need for further clinically focused and methodologically robust research.

1 | Introduction changes, extending beyond ages 18-25 into the early 30s
(Hanimoglu 2025; Stroud et al. 2015; Arnett et al. 2014). This
stage is associated with elevated engagement in alcohol use and
other health-risk behaviors, including smoking, poor sleep, and
Young adulthood is a transitional developmental period char- reduced physical activity (Rod et al. 2025; Lawrence et al. 2017).
acterized by major educational, occupational, and social Despite modest global declines in alcohol use disorder (AUD),

1.1 | Alcohol Use and Vulnerability During Young
Adulthood
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Highlights

e Acute exercise is associated with short-term re-
ductions in alcohol craving in young adults.

e Brief exercise sessions may modulate affective,
cognitive, and stress-related processes linked to
craving.

» More research is needed on exercise-related clinical
effectiveness and its neurobiological underlying
effects.

alcohol consumption remains highly prevalent in young adults,
particularly in high-income countries, and represents a signifi-
cant public health concern (OEDA 2025; WHO 2024).

Alcohol use during this period is associated with adverse out-
comes including injury, academic impairment, and increased
mortality (White and Hingson 2013). In addition, neuro-
cognitive alterations affecting attention, inhibitory control,
memory, and executive functioning have been reported in
young alcohol users (Antén-Toro et al. 2026; Avdija 2022;
Flores-Bonilla and Richardson 2020; Meda et al. 2017, 2018;
Sher 2006). These impairments may contribute to reduced
behavioral regulation and increased vulnerability to persistent
alcohol use trajectories.

1.2 | Alcohol Craving and Withdrawal: Core
Mechanisms of Relapse Vulnerability

Among the mechanisms underlying problematic alcohol use,
craving is one of the most robust predictors of severity, relapses,
and treatment outcome (Ingesson-Hammarberg et al. 2024;
Martins et al. 2022; Wiers and Heinz 2015). Craving refers to a
strong urge or desire to consume alcohol and reflects motiva-
tional processes underlying substance use behavior
(Anton 1999; Mezinskis et al. 2001). Importantly, craving is not
restricted to clinical populations and is also present in young
non-dependent drinkers, where it is associated with patterns of
alcohol consumption (Connor et al. 2010; McEvoy et al. 2004;
Meisel et al. 2023).

A particularly critical context for craving is alcohol withdrawal;
the literature consistently indicates that acute alcohol with-
drawal is characterized by a constellation of physiological and
psychological symptoms, including craving, sleep disturbance,
anxiety, and depressed mood, which are most pronounced
during the early abstinence period and generally diminish
within approximately 3-6 weeks (Heilig et al. 2010). Recent
evidence from inpatient treatment settings further demonstrates
that withdrawal symptoms, negative mood, and autonomic
disturbances typically resolve by the third week of abstinence,
although individuals with greater cumulative lifetime adversity
experience significantly more severe withdrawal manifestations
and may have poorer treatment outcomes (Fox et al. 2025).
Sleep impairment appears to be a particularly salient feature of
acute withdrawal, with AUD patients exhibiting markedly
poorer sleep quality than healthy controls; moreover, depressive
symptoms, anxiety, and craving are strongly associated with
worse sleep during detoxification (X. Liu et al. 2025). The role of

negative affect is reinforced by genetic and contextual findings
showing that withdrawal-related depression and anxiety in-
crease with greater alcohol dependence severity and may be
modulated by oxytocin-related genetic polymorphisms and so-
cial environment factors (Xu et al. 2026). Earlier work also
highlighted the heterogeneity of withdrawal presentations,
reporting generally mild symptoms in many males with AUD,
with only a subset displaying clinically significant depressive
symptoms or neuroendocrine abnormalities (Sengupta
et al. 1992). From a clinical perspective, detoxification involves
complex physiological and psychological care needs that require
holistic nursing management (Norrish and Jooste 2001). Beyond
withdrawal itself, studies in young adults suggest that negative
emotional states are closely linked to alcohol-seeking behavior,
particularly among individuals with depressive symptoms and
coping-motivated drinking patterns (Hogarth et al. 2018), while
broader psychosocial research associates alcohol consumption
with increased anxiety, depression, and impulsive behaviors in
youth populations (Mitincu-Caramfil et al. 2025). Although the
direct association between negative affect and alcohol con-
sumption is not always consistent, with some evidence indi-
cating that positive affect may be a stronger predictor of
drinking quantity than negative affect (Dali et al. 2023), the
overall body of evidence supports a robust interplay between
withdrawal severity, negative emotional states, sleep distur-
bance, psychosocial vulnerability, and relapse-related alcohol-
seeking behavior. Consequently, the interplay between negative
affect, mood instability, and craving constitutes a critical chal-
lenge in the management of alcohol use, as these emotional
dimensions significantly amplify the individual's susceptibility
to relapse (Khosravani et al. 2017). On the other hand, cue-
induced craving also represents a key mechanism of relapses.
According to incentive salience theory, repeated alcohol expo-
sure increases the motivational value of alcohol-related cues,
enhancing craving responses when individuals are exposed to
such stimuli (Robinson and Berridge 1993; de Wit and
Phan 2010). This process is associated with greater AUD
severity, poorer treatment outcomes, and increased relapse risk
(Ramirez and Miranda 2014; Venegas and Ray 2020), and may
extend across psychiatric conditions (Yoon et al. 2021).

1.3 | Acute Exercise as a Promising Intervention
for Craving

Acute exercise has been proposed as an accessible and poten-
tially effective strategy for reducing anxiety, negative affect, and
substance use risk, particularly through brief sessions that are
feasible for young adults with time constraints (Broman-Fulks
et al. 2004). Systematic reviews suggest that acute exercise may
be more effective than long-term interventions for substance-
related outcomes (Klamert et al. 2023), with additional bene-
fits observed in emotion regulation, rumination reduction, and
neurobiological processes (Bai and Zhang 2026). Nevertheless,
the effectiveness of exercise appears to depend on modality,
intensity, and individual differences, with different exercise
forms potentially engaging distinct cognitive and affective
mechanisms.

More broadly, similar patterns of craving modulation through
acute exercise have been observed across different addictive
behaviors, suggesting partially shared neurobiological and
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cognitive mechanisms underlying cue reactivity and craving
regulation in substance use disorders. This broader literature on
addiction has been extensively examined in nicotine depen-
dence, where experimental paradigms involving abstinence and
cue exposure have been used to investigate acute exercise effects
on craving. In these studies, brief bouts of physical activity have
been shown to reduce cigarette craving and attentional bias
toward smoking-related cues, with additional evidence from
neuroimaging work indicating modulation of reward- and
control-related brain regions during cue exposure (Van
Rensburg, Taylor, Hodgson, and Benattayallah 2009; Zhou
et al. 2023). Thus, acute exercise has been consistently shown to
reduce craving in nicotine dependence, particularly in experi-
mental paradigms where craving is induced through abstinence
or exposure to smoking-related cues. Across studies, short bouts
of exercise (ranging from 5 to 30 minutes) are effective in
decreasing self-reported cigarette craving and withdrawal-
related symptoms (H. Kim et al. 2022; Williams et al. 2011;
Harper et al. 2012). These effects have been observed following
periods of overnight or short-term abstinence (approximately
12-15 hours) as well as after exposure to smoking cues, which
normally increase craving intensity but are attenuated following
acute physical activity (Sui et al. 2019; Haasova et al. 2013; Van
Rensburg, Taylor, and Hodgson 2009). In line with this, a recent
meta-analysis by Zhou et al. (2023) further supports the role of
acute exercise in reducing cigarette craving (MD = —1.84, 95%
CI (—2.92, —0.76), p < 0.001; SMD = —1.64, 95% CI (-2.22,
—1.05), p < 0.001), highlighting its potential as a complemen-
tary strategy in smoking cessation interventions. In addition to
subjective craving reduction, exercise has been associated with
decreased attentional bias toward smoking-related stimuli,
suggesting a reduction in cue salience and automatic motiva-
tional processing related to tobacco use (Van Rensburg, Taylor,
and Hodgson 2009; Fong et al. 2014).

Regarding exercise dose, moderate-intensity aerobic exercise
(approximately 60%-80% of heart rate reserve) is the most
frequently studied protocol and appears to produce the most
robust effects, although low-intensity activity has also demon-
strated beneficial outcomes in some cases (Haasova et al. 2013;
Van Rensburg and Taylor 2008). Typical interventions involve
15-30 minutes of cycling, walking, or structured aerobic activ-
ity, with even brief sessions of 5-10 minutes showing measur-
able reductions in craving and negative affect (Williams
et al. 2011; Van Rensburg and Taylor 2008; Ledochowski
et al. 2013). Physiological and neurocognitive findings further
support these effects, with exercise improving mood states,
reducing withdrawal-related distress, and modulating activity in
brain regions involved in reward processing and inhibitory
control, such as the prefrontal cortex (ERP measures in H. Kim
et al. 2022; fNIRS in H. Liu et al. 2022; fMRI in Van Rensburg,
Taylor, Hodgson, and Benattayallah 2009). Overall, acute exer-
cise appears to be a promising non-pharmacological strategy for
reducing craving and withdrawal symptoms in nicotine depen-
dence, particularly when craving is experimentally induced
through abstinence or cue exposure paradigms. Some evidence
also suggests additive effects when exercise is combined with
nicotine replacement therapy or other cessation aids, enhancing
reductions in craving and improving affective states (Harper
et al. 2012; Tritter et al. 2015; Chen et al. 2022). However,
further research is needed to optimize exercise prescription

parameters and clarify the long-term effects and mechanisms
underlying these acute responses.

Despite promising findings regarding the acute effects of exer-
cise on craving, the current literature shows considerable het-
erogeneity in study designs, populations, and outcome
measures, which limits direct comparison across studies and
calls for cautious interpretation of the findings. This is partic-
ularly relevant when considering alcohol-related outcomes in
relation to the broader literature on acute exercise and craving
in substance use disorders. Across studies, variability in
participant characteristics, including age, treatment-seeking
status, and motivation to reduce or abstain from substance
use, contributes to differences in reported effects. In addition,
methodological differences and variability in outcome assess-
ment limit the comparability of effect sizes across studies.
Finally, the use of diverse neurobiological and psychophysio-
logical measures further constrains synthesis across the litera-
ture, highlighting the need for more standardized experimental
approaches and consistent reporting of outcomes. Given these
gaps, a systematic review is needed. Accordingly, the present
review aims to examine the effects of different types of exercise
on alcohol craving in young adults, with special attention to
modality-specific effects and underlying neurobiological mech-
anisms. Although preliminary studies suggest that acute
moderate-intensity exercise may reduce mood symptoms, anx-
iety, and craving in individuals with alcohol dependence
(Brown et al. 2016; Hallgren et al. 2017), further rigorous
research is required.

1.4 | Aims and Hypotheses

The main objective of this review is to systematically evaluate
the effectiveness of different brief exercise modalities, including
aerobic, strength, and mindbody interventions, in reducing
alcohol craving among young adults (18-29 years-old). Specif-
ically, the review aims to analyze the impact of different exercise
protocols on craving outcomes and to examine potential sources
of variability in their effectiveness. In addition, this review seeks
to explore the neural substrates underlying the effectiveness of
each type of exercise, with a focus on exercise-specific neuro-
biological effects and changes in brain function associated with
craving regulation.

2 | Methods

The methods used in this systematic review follow the Prepared
Items for Systematic Reviews and Meta-Analysis (PRISMA)
guidelines (Page et al. 2021). This review protocol is registered
in Prospero (Registration Number CRD420261371036).

2.1 | Literature Search

We included only peer-reviewed publications written in English
and indexed in the Journal Citation Reports (JCR). The search
was conducted on the Web of Science, PubMed, Scopus, and
APA PsycINFO. Studies published between 2016 and 2026 were
considered eligible for inclusion, as research specifically inves-
tigating the acute effects of exercise on alcohol craving among
young adults with problematic alcohol use has only recently
emerged. This timeframe was chosen to capture the available
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evidence within this developing field and to ensure that the
included studies reflected current approaches to the assessment
of alcohol craving and exercise-based interventions. The
following keyword combinations were used: (alcohol use dis-
order OR alcohol dependence OR alcoholism OR AUD) AND
(alcohol craving OR craving) AND (exercise OR physical exer-
cise OR aerobic exercise OR strength exercise OR stretching OR
acute exercise OR single session OR brief exercise) AND (hu-
man OR young adult OR emerging adult) AND (brain OR
neuroimaging OR fMRI OR EEG OR dopamine OR neuro-
biolog*). We considered empirical studies conducted in humans
with participants aged 18-29 years presenting problematic
alcohol consumption, as defined by DSM criteria, AUDIT
scores, or other validated alcohol misuse questionnaires.
Eligible studies were required to include a control group
without a diagnosis of alcohol use disorder or other substance
use disorders and to assess craving using validated question-
naires or Likert-type scales. The use of other substances was
considered an exclusion criterion; however, the presence of
comorbid conditions such as anxiety or depression was not
excluded. Exercise protocols longer than one session were also
excluded. Finally, only studies aimed at investigating the
neurobiological effects of brief exercise interventions on alcohol
craving were included. Based on these inclusion and exclusion
criteria, a total of 174 articles were identified.

2.2 | Study Selection, Data Extraction and
Methodological Quality Criteria

All the authors of this paper used the Covidence systematic re-
view software (Veritas Health Innovation) for the selection pro-
cess. After removing 20 duplicate articles, a total of 154 were
screened, of which 14 were deemed irrelevant. The remaining 140
articles were independently assessed by three authors of this
systematic review, and following discussion and consensus, it was
found that 6 of those studies were eligible for the present review.
Articles were excluded from the review according to the following
criteria: reviews, study protocols, case reports, animal studies;
studies involving adolescents (under 18 years old) or adults (over
30 years old); use of other substances; long exercise protocols
involving more than one session; and analysis of alcohol-related
variables other than craving. This procedure and a summary of
the inclusion and exclusion criteria can be seen in Figure 1.

With the aim of assessing the quality of the selected publica-
tions, an examination according to the standards of the NHLBI
Quality Assessment Tool for Observational Cohort and Cross-
Sectional Studies was implemented independently by two of
the authors and later discussed and agreed upon (NHLBI 2014).
According to the NHLBI criteria, the quality of the studies
included in this review was assessed using a structured set of
fourteen criteria (Q1—Q14) aligned with established standards
for evaluating methodological rigor and risk of bias. These
criteria addressed key domains such as the clarity of research
objectives, appropriateness of study design, adequacy of sample
selection and size, definition and measurement of variables, and
the robustness of data collection and analysis procedures. Each
study was systematically evaluated against these criteria to
ensure consistency with current professional knowledge and to
support a reliable classification of methodological quality across
the selected articles (Table 1).

2.3 | Meta-Analyses of Alcohol Craving

All analyses were conducted using the RStudio desktop with
Metafor package v5.0-1 (Viechtbauer 2010). A meta-analysis
was conducted when adequate data were available for a given
outcome measure (i.e., at least three studies) (Ramirez-Campillo
et al. 2020). Some included studies involved small sample sizes
(fewer or equal than 20 participants), and a correction for small-
sample bias was applied in the effect size estimation (Yagiz
et al. 2022). Accordingly, adjusted Hedges' g effect sizes (stan-
dardized mean differences) were computed using the mean
change from baseline and the standard deviation of these
changes for both the intervention and control groups. Effect
sizes were interpreted according to conventional thresholds as
small (0.2), moderate (0.5), or large (0.8) (Brydges 2019). Sta-
tistical significance was established at p < 0.05. Meta-analyses
were performed using a random-effects model for continuous
outcomes, applying the inverse-variance method and reporting
95% confidence intervals (CI). Between-study heterogeneity was
assessed using the I statistic, which quantifies the proportion of
total variability attributable to true heterogeneity rather than
random error. I? values of 25%, 50%, and 75% were interpreted
as indicating low, moderate, and high heterogeneity, respec-
tively (Higgins et al. 2003).

2.4 | Narrative Synthesis of Neurobiological and
Psychophysiological Outcomes

In addition to alcohol-related craving, the included studies re-
ported neurobiological, psychophysiological, and neurocognitive
outcomes assessed alongside acute exercise protocols. These
outcomes comprised affective measures (e.g., positive and
negative mood, anxiety), physiological and neuroendocrine
markers (e.g., heart rate variability, salivary cortisol, alpha
amylase), and neurocognitive or neurophysiological indicators
(e.g., executive functioning, cerebral oxygenation, electroen-
cephalographic activity). Given the heterogeneity across
outcome domains, assessment tools, timing of measurements,
and study designs, these variables were not suitable for quanti-
tative synthesis. Consequently, non-craving outcomes were
analyzed using a narrative descriptive approach. Neurobiological
and psychophysiological findings were summarised according to
outcome category (affective, physiological, neurocognitive), ex-
ercise characteristics (modality and intensity), and study context
(laboratory-based vs. naturalistic designs). This narrative syn-
thesis was undertaken to complement the meta-analytic findings
by providing an overview of concurrent biological and psycho-
physiological responses following acute physical exercise,
without formal estimation of pooled effects or causal inference.

3 | Results
3.1 | Study Selection and Characteristics

Six independent articles met the inclusion criteria and were
included in the analysis. Collectively, these studies comprised
over 400 participants presenting with alcohol use disorder (AUD),
risky alcohol use (RAU), or substance use disorder (SUD), with
alcohol as the main drug consumed. All included studies exam-
ined the association between acute physical activity and alcohol
craving, assessed using validated self-report instruments or
ecological momentary assessment (EMA). The included studies
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Studies from databases (n = 174)
APA PsycINFO-Proquest (n = 3)

Web of Science (n = 51)

PubMed (n = 41)

Scopus (n =79)

c
o
=
©
o
=
=
c
]
)

References removed (n = 20)
Duplicates identified manually (n = 0)
Duplicates identified by Covidence (n = 20)

Studies screened (n = 154) —>1

Studies excluded manually for being irrelevant (n = 14)

—

Studies included in review (n = 6)

\
Studies assessed for eligibility (n = 140)

-

Studies excluded for not meeting the inclusion
criteria (n = 134)

- Reviews (n=42)

- No exercise protocol (n=41)

- No analysis of alcohol craving (n=31)

- Animal model studies (n=10)

- Long exercise protocols (n=6)

- Sample under 18 or over 30 years-old (n=4)

FIGURE 1 | Flowchart of selected studies (PRISMA).

TABLE 1 | Classification of selected articles according to NHLBI criteria.
Study Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14 % Quality
Elliott et al. (2026) Y Y Y Y N Y Y N Y Y Y NR Y Y 786 Good
Gawor et al. (2021) Y Y Y Y N Y Y N Y Y Y N Y Y 786 Good
Grandjean da Costa et al. (2017) Y Y Y Y N Y Y Y Y Y Y NR Y Y 857 Good
Hallgren, Herring, et al. (2021) Y Y Y Y N Y Y N Y Y Y N Y Y 786 Good
Hallgren, Vancampfort, etal. (2021) Y Y Y Y N Y Y N Y Y Y N Y Y 786 Good
Stevenson et al. (2022) Y Y Y Y N Y Y Y Y Y Y N N Y 786 Good

Total % 100 100 100 100 O

100 100 33.3 100 100 100 O

83.3 100

Note: The italicized percentages indicate the proportion of NHLBI criteria fulfilled. Italicized quality ratings indicate the overall methodological quality classification of
each study. Values in the “Total %" row represent the percentage of studies meeting each criterion.

Abbreviations: N, No, NR, Not reported; Y, Yes.

covered a range of populations and study designs: non-treatment-
seeking adults with AUD exposed to brief bouts of aerobic exer-
cise (Hallgren, Herring, et al. 2021), adults with AUD partici-
pating in acute exercise within randomized controlled trials
(Hallgren, Vancampfort, et al. 2021), university students with
hazardous alcohol consumption (Gawor et al. 2021), adults with
SUD, being alcohol the main drug, assessed using pre-post exer-
cise paradigms (Grandjean da Costa et al. 2017), individuals with
AUD monitored using EMA during free-living physical activity
episodes (Stevenson et al. 2022), and young adults with RAU
participating in an acute cycling or stretching protocol (Elliott
et al. 2026). Exercise modalities were predominantly aerobic and
varied in intensity from light to vigorous. Given the heterogeneity
in study designs, participant populations, and assessment
methods, a random-effects model was used for quantitative syn-
thesis (Table 2). None of the included studies used experimental
paradigms that examined craving induced in a state of natural or
experimental abstinence. In fact, although the studies by
Grandjean da Costa et al. (2017) and Stevenson et al. (2022)
included participants enrolled in treatment programs, neither
article specifies whether the subjects were experiencing a state of
natural or experimentally induced withdrawal. However, it

should be highlighted that the study by Grandjean da Costa
et al. 2017 used as exclusion criteria the presence of severe
withdrawal-related symptoms, without clarifying whether the
subjects included during treatment were in a state of alcohol
withdrawal or simply clinically stable. Similarly, Stevenson
et al. (2022) recruited participants from a treatment program for
alcohol use disorder (AUD) but did not report whether partici-
pants were abstinent at the time of assessment. At least, the other
included studies did not report whether subjects were in natural
abstinence status, making it difficult to determine whether par-
ticipants were in a state of withdrawal.

3.2 | Meta-Analysis of Alcohol Craving

Sufficient and comparable quantitative data were available only
for alcohol craving, which was therefore the only variable
included in this meta-analysis. Other outcomes reported
(e.g., affective responses, withdrawal-related symptoms, or
physiological variables) were not analyzed due to insufficient data
or lack of methodological comparability. The random-effects
meta-analysis showed a moderate and statistically significant
association between acute physical activity and reduced alcohol
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TABLE 2 | Summary of the 6 studies included in the systematic review, their methodology, and main findings.
Drug criteria;
inclusion &
Age exclusion Outcome &
Study Sample (mean + SD) criteria (not) Exercise task analysis values Conclusions
Elliott N = 100; 19.54 £ 0.28 RAU (AUDIT: 12 min submaximal sCORT interaction Cycling increases
et al. (2026) 75 Q (47 M > 8,F > 6); CO (4 min warm-up+ (time x group x ex sCORT in RAU
RAU, (< 3). NOT: 8 min high x sex): F men and reduces
53 CO) > 150 min/wk intensity) cycling  (2,158) = 4.77, HRV. Stretching
exercise (IPAQ-SF), versus static p = 0.01; rsEEG unexpectedly
recreational drugs stretching delta (RAU men): F enhances slow-
(CAST > 4), (1,90) = 3.73, wave SEEG
prescription drugs p = 0.05; HRV activity (delta/
or, blood pressure RMSSD: F theta)
before exercise (2,166) = 16.52,
session (> 140/90 p = 0.001
mmHg)
Gawor N = 60; 20.90 £ 1.64  Hazardous 5 min moderate ANCOVA on post- Acute moderate
et al. (2021) 38 @ drinkers (AUDIT  exercise circuit intervention exercise effectively
> 8). NOT: In versus coloring craving (baseline  reduces alcohol
treatment, injuries versus passive adjusted): F(1, craving in
or contraindication control 56) = 30.466, university students,
for exercise p = 0.000, partial  however there no
7% =0.352; post-hoc statistically
(exercise vs. significant
control): Mean difference groups.
diff = 4.70,
p =0.023
Grandjean da N =29; SUD: 33 (range SUD treatment Maximum graded  Exercise increased SUD individuals
Costa 14 SUD, 20-49); CG: 25 patients, > 27 in exercise test on PFC oxygenation exhibit lower PFC
et al. (2017) 15 (18-32) ASSIST. NOT: cycle ergometer O2Hb main group O2Hb/tHb during
controls Severe withdrawal, (425 W every effect: F high-intensity
MMSE < 24, 2 min until (1,55) = 16.67, exercise compared
psychoactive exhaustion) p = 0.0001; tHb to controls,
substance (CG); interaction however exercise
cardiovascular risk, significant may improve PFC
high blood pressure group x intensity function in SUD
interaction: F(1.37,
75.83) = 17.01,
p = 0.0001
Hallgren, N =117; 52.7 + 12.3 years Sedentary AUD 12 min submaximal Paired t-test on Moderately intense
Herring, 80 Q (DSM-5 > 2), cycling (RPE craving: p < 0.001, aerobic exercise

et al. (2021)

baseline craving
DAQ > 8. NOT
injuries or

14-16)

hedges' g = 0.60;
hierarchical logistic
regression (OR for

reduces craving;
those with higher
baseline cravings

contraindications > 0.5 SD benefit most,
for engaging in reduction): Pre- estimated VO2max
exercise exercise craving and HR as markers

OR = 1.15, of physiological

p < 0.001. exertion

Estimated VO2

max: 31.2 & 6.6;

mean HR (last

minute):

130.6 £ 16.5

(Continues)
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TABLE 2 | (Continued)
Drug criteria;
inclusion &
Age exclusion Outcome &
Study Sample (mean + SD) criteria (not) Exercise task analysis values Conclusions
Hallgren, N = 140; 53.7 £ 11.8 years Inactive 12 min submaximal RM-ANOVA main Brief aerobic
Vancampfort, 98 Q (< 150 min/wk cycling (RPE effect of time on exercise reduces
et al. (2021) exercise), non- 14-16) craving: F alcohol craving and
treatment seeking (3,411) = 27.33, improves tension-
AUD (DSM-5 > 2). p < 0.001; mood anxiety, depression,
NOT injuries or disturbance: F anger-hostility, and
contraindications (3,411) = 53.44, fatigue in AUD.
for engaging in p < 0.001.
exercise Estimated
VO2max:
311 £ 6.3
Stevenson N =25; 40 £+ 11 years AUD patients Naturalistic PA Multi-level mixed- Naturalistic
et al. (2022) 14 Q discharged from (steps and 10-min effects regression:  physical activity

partial
hospitalization

bouts of moderate-
intensity exercise
100 steps/minute)
recorded by fitbit

Within-subjects
daily steps
associated with
lower cravings
(B = —0.02,

p = 0.036) and

has small but
significant daily
associations with
reduced craving
and improved
mood

higher positive
affect (B = 0.02,
p = 0.035). Heart
rate data.

Abbreviations: ASSIST, Alcohol, Smoking, and Substance Involvement Screening Test; AUD, Alcohol Use Disorder; AUDIT, Alcohol Use Disorders Identification Test;
DAQ, Desires for Alcohol Questionnaire; HR, heart rate; HRV, heart rate variability; O2Hb/tHb, oxygenated hemoglobin concentration relative to total hemoglobin; OR,
odds ratio; PA, physical activity; PFC, prefrontal cortex; RAU, Risk Alcohol Use; RMSSD, Root Mean Square of Successive Differences; RPE, Rate of Perceived Exertion;
rsEEG, resting state electroencephalogram; sCORT, salivary cortisol; SUD, Substance Use Disorder; VO2 max, maximal oxygen uptake/consumption.

craving, favoring exercise over baseline or control conditions. The
pooled effect size was g = 0.55 (95% CI = 0.40-0.80, p < 0.001).
Between-study heterogeneity was in the moderate range,
reflecting differences in participant characteristics (clinical vs.
non-clinical populations), physical activity modality and in-
tensity, and context of assessment (laboratory-based protocols vs.
free-living conditions). Inspection of the forest plot (Figure 2)
indicated that most studies reported effects in the same direction,
with no individual study exerting a disproportionate influence on
the overall pooled estimate. Overall, the meta-analysis suggests an
association with short-term reduction in alcohol craving across
diverse populations and study designs.

3.3 | Publication Bias

Visual assessment of funnel plot asymmetry (Figure 3) did not
indicate clear evidence of publication bias. However, given the
small number of included studies (k = 6), the assessment of
publication bias should be interpreted with caution, and formal
statistical tests for funnel plot asymmetry were not performed
(Mavridis and Salanti 2014).

3.4 | Evidence Related to Potential
Neurobiological Effects (Narrative Synthesis)

Although quantitative meta-analysis focused exclusively on
alcohol craving, several of the included studies assessed

Hallgren et al., 2021a : —
1
1
Hallgren et al., 2021b 4 : e
1
1
Gawor et al., 2021 - :
1
1
Grandjean da Costa et al., 2017 1
1
1
Stevenson et al., 2022 :
1
1
Elliott et al., 2026 - L
1
1
Pooled effect (RE) : —_——
T T T T T 1
0.0 0.2 0.4 0.6 0.8 1.0

Hedges g (reduction in alcohol craving)

FIGURE 2 |
alcohol craving. Individual study effects are expressed as hedges' g

Forest plot of the effects of acute physical activity on

with 95% confidence intervals. Positive values indicate reductions in
alcohol craving following acute physical activity. The diamond
represents the pooled random effects estimate.

additional neurobiological, psychophysiological, or neuro-
cognitive variables alongside craving outcomes. Owing to sub-
stantial heterogeneity in outcome measures and assessment
methods, these variables were synthesized narratively. Across
studies conducted in both clinical and non-clinical populations,
acute physical exercise was accompanied by changes in affective
and stress-related parameters. Reductions in negative affect and
anxiety following a single bout of exercise were reported in
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FIGURE 3 | Funnel plot of the effects of acute physical activity on alcohol craving. Each point represents an individual study plotted by effect size

(hedges' g) and standard error. The dashed vertical line indicates the pooled random effects estimate. Given the small number of included studies

(k = 6), the plot should be interpreted with caution.

laboratory-based protocols involving adults and young adults
with AUD or RAU (Hallgren, Herring, et al. 2021; Hallgren,
Vancampfort, et al. 2021; Gawor et al. 2021; Elliott et al. 2026).
In naturalistic settings, daily physical activity was weakly
associated with lower same-day alcohol craving and higher af-
fective state, as assessed using EMA (Stevenson et al. 2022).
Several studies included physiological indicators related to
stress regulation and autonomic function. Acute exercise eli-
cited changes in neuroendocrine markers such as salivary
cortisol and alpha amylase, as well as autonomic indices
including heart rate variability, with responses varying accord-
ing to exercise modality and intensity (Elliott et al. 2026). In
studies involving clinically diagnosed SUD, exercise was also
associated with physiological activation during graded cycling
protocols (Grandjean da Costa et al. 2017). Cognitive and
neurophysiological measures were examined in a subset of
studies. Acute aerobic exercise was associated with short-term
improvements in executive functions and attentional perfor-
mance, including measures of inhibitory control and verbal
fluency, particularly in young adults with RAU (Elliott
et al. 2026). In parallel, neurophysiological assessments revealed
exercise-related changes in brain activity, including alterations
in resting-state electroencephalographic oscillations and in-
creases in cerebral oxygenation within prefrontal regions,
measured using EEG and near-infrared spectroscopy techniques
(Grandjean da Costa et al. 2017; Elliott et al. 2026). Exercise
intensity appeared to moderate some of these physiological and
neural responses. Thus, moderate to vigorous aerobic exercise
was associated with concurrent affective, cognitive, and physi-
ological changes, whereas higher-intensity exercise elicited
stronger neuroendocrine and autonomic responses, including
greater sympathetic activation (Grandjean da Costa et al. 2017;
Elliott et al. 2026). We must consider that variability between
individuals in physiological and neurocognitive responses to
exercise was observed across both experimental and naturalistic
study designs (Hallgren, Herring, et al. 2021; Stevenson
et al. 2022).

In summary, beyond reductions in alcohol craving, the included
studies reported concurrent changes across affective, physio-
logical, and neurocognitive domains following acute physical
exercise. As we mentioned before, due to methodological het-
erogeneity, these outcomes were reported descriptively rather
than quantitatively synthesized (see Table 2). Finally, it should

be noted that, as previously mentioned, the included studies do
not address the state of abstinence, a factor that could influence
the discussion. Despite this, a study by Xie et al. (2025) showed
that abstinence increases both dopamine release and calcium
activity in direct-pathway medium spiny neurons (dMSNs).
Consequently, it would be interesting to investigate in future
research whether the affective, physiological, and neuro-
cognitive changes observed after acute exercise would be the
same in subjects assessed during a defined phase of alcohol
abstinence.

4 | Discussion

The present review suggests that a single bout of acute physical
exercise is associated with a moderate and statistically signifi-
cant reduction in alcohol craving across diverse populations and
study designs. In addition to this main outcome, the included
studies reported concurrent changes in affective, physiological
and neurocognitive variables following exercise. Specifically,
acute exercise was accompanied by increases in positive mood,
reductions in negative affect and anxiety, and transient modu-
lation of stress-related physiological markers and prefrontal-
related cognitive processes. Although these secondary out-
comes could not be quantitatively synthesized due to method-
ological heterogeneity, their consistent observation across both
experimental and naturalistic contexts provides important
context for understanding the effects of acute exercise on
alcohol craving.

4.1 | Effects of Short Bouts of Exercise on Alcohol
Craving: Clinical and Practical Implications

The findings of the present review have relevant implications
for the prevention and intervention strategies targeting alcohol
use in young adults, a population characterized by high preva-
lence rates of alcohol consumption and specific patterns of use,
including episodic heavy drinking and context-dependent
intake (e.g., social and evening drinking) (OEDA 2025;
WHO 2024). In this context, the observed reduction in alcohol
craving following brief bouts of exercise suggests that acute
physical activity may represent a practical and easily imple-
mentable strategy to manage momentary urges to drink (Giesen
et al. 2015). Given that craving is a key predictor of alcohol
consumption and relapse (Kharb et al. 2018; Martins
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et al. 2022), interventions that target craving in real time may be
particularly valuable in young populations, where drinking
behavior is often impulsive and situational. One of the main
strengths of the exercise protocols examined in this review lies
in their brevity, typically ranging from 5 to 15 minutes. This
feature enhances their feasibility in everyday contexts, allowing
their integration into daily routines without requiring substan-
tial time or resources. From a practical standpoint, these brief
sessions could be recommended as a “just-in-time” strategy to
be implemented during high-risk periods when craving and
alcohol consumption tend to increase (Gavigan et al. 2026). In
this way, exercise may function as a behavioral alternative that
temporarily disrupts craving episodes and delays or reduces
alcohol intake (Gawor et al. 2021).

These findings are particularly relevant for non-treatment-
seeking young adults and individuals with RAU, who are less
likely to engage with formal treatment services (Gunillasdotter
et al. 2022). In such cases, exercise-based strategies may offer a
non-stigmatizing and acceptable entry point for intervention,
especially when delivered in settings such as universities, com-
munity programs, or digital health platforms. Moreover, given
the well-established barriers to sustained behavior change in this
age group (e.g., academic demands, irregular schedules), short
and flexible interventions may be more easily adopted than
traditional structured programs (Cheval and Boisgontier 2021;
Klamert et al. 2023). At a clinical level, brief exercise sessions
could also be incorporated as complementary tools within exist-
ing treatment frameworks for AUD (Ussher et al. 2004). For
example, clinicians may encourage patients to use short bouts of
moderate-to-vigorous physical activity as a coping strategy in
response to craving or negative mood, in line with current
behavioral approaches that emphasize the development of
adaptive regulation strategies (Colledge et al. 2018; Ray et al.
2019). Importantly, evidence from the studies included suggests
that individuals with higher baseline craving may experience
greater benefits from acute exercise (Hallgren, Herring, et al.
2021), which may help identify subgroups who could particularly
benefit from these interventions. In addition, findings from
naturalistic research indicate that even small increases in daily
physical activity are associated with lower same-day craving and
improved mood (Stevenson et al. 2022), suggesting that pro-
moting general activity levels, not only structured exercise, may
have practical relevance in real-world settings. This is consistent
with a harm-reduction perspective, where incremental changes
in daily behavior may contribute to reducing alcohol-related risk.
Despite these promising implications, caution is warranted in
translating these findings into clinical recommendations. The
effects observed are primarily acute and short-term, and there is
currently insufficient evidence regarding their persistence over
time. Furthermore, variability in individual responses suggests
that exercise prescriptions may need to be adapted to personal
characteristics such as fitness level, motivation, and drinking
patterns.

Unfortunately, to date, results about alcohol craving modulation
through acute exercise are limited and less developed, with
relatively few experimental studies and a lack of consistent
findings compared to the robust and methodologically mature
literature in tobacco use disorders. In contrast, nicotine
dependence has been extensively studied using controlled

experimental paradigms such as abstinence-induced craving
and cue-reactivity procedures, which have enabled a more
detailed characterization of the acute effects of exercise on
craving, attentional bias, and associated neurocognitive mech-
anisms (Van Rensburg and Taylor 2008; Van Rensburg, Taylor,
Hodgson, and Benattayallah 2009; Van Rensburg, Taylor, and
Hodgson 2009; Haasova et al. 2013; Ledochowski et al. 2013; Sui
et al. 2019; Zhou et al. 2023). Within this body of evidence, acute
bouts of exercise have consistently been shown to reduce ciga-
rette craving and withdrawal-related symptoms across a range
of study designs, including after overnight or short-term absti-
nence and following exposure to smoking-related cues (Wil-
liams et al. 2011; Harper et al. 2012; Fong et al. 2014; Tritter
et al. 2015; H. Kim et al. 2022). These effects are further sup-
ported by neurocognitive and neuroimaging findings suggesting
modulation of reward-related processing and attentional bias
toward smoking cues (Van Rensburg, Taylor, Hodgson, and
Benattayallah 2009; H. Liu et al. 2022). Systematic reviews and
meta-analytic evidence also support the robustness of these
acute effects (Haasova et al. 2013; Zhou et al. 2023). By contrast,
the literature on alcohol-related craving is still in an early stage
of development, and this gap highlights the need for future
research to systematically investigate whether the mechanisms
observed in nicotine dependence generalize to alcohol use dis-
orders, particularly using standardized experimental designs
that assess cue-induced craving and acute exercise responses.

All in all, brief bouts of physical exercise (5-15 minutes) appear
to be a time-efficient and potentially feasible strategy for the
short-term management of alcohol craving in young adults.
Their simplicity and adaptability make them particularly suit-
able for real-world implementation, especially as part of pre-
ventive or early intervention approaches. However, further
research is needed to establish optimal implementation strate-
gies and to determine how these acute effects translate into
longer-term changes in alcohol use behavior. Further research is
needed to inform implementation and effectiveness, given the
challenges associated with translating exercise-based in-
terventions into real-world treatment settings (Horrell
et al. 2020).

4.2 | Influence of Exercise Type, Intensity, and
Duration

Aerobic exercise was the predominant modality across all
included studies, likely due to its suitability for achieving
vigorous intensity levels in a controlled manner. Exercise in-
tensity was generally aligned with the recommendations of the
American College of Sports Medicine, corresponding to
approximately 14 on the Borg Rating of Perceived Exertion scale
or around 77% of maximal heart rate (Garber et al. 2011). Only
one study implemented a circuit-based protocol without
reporting objective intensity markers; however, based on the
characteristics of the tasks described, it can be reasonably
considered submaximal. Submaximal exercise has been associ-
ated with beneficial health outcomes, particularly in relation to
metabolic regulation (Gibala and Little 2020). Notably, low-
intensity exercise was examined in one study, with findings
suggesting changes in brain activity (Elliott et al. 2026). This is
particularly relevant given that sedentary individuals may
exhibit greater adherence to lower-intensity exercise due to
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reduced perceived effort, in line with the theory of effort
minimization (Cheval and Boisgontier 2021).

Furthermore, lower-intensity protocols have been linked to
improvements in psychological well-being, including reductions
in anxiety (Huang and Wong 2025). In contrast, higher-intensity
exercise appears to elicit more pronounced neurocognitive
benefits, particularly through acute increases in brain-derived
neurotrophic factor (BDNF), a biomarker closely associated
with neuroplasticity and cognitive functioning (Ferndndez-
Rodriguez et al. 2022). Additionally, the duration of exercise
bouts influences physiological responses, particularly in high-
intensity interval exercise, where variations in bout length can
significantly modify metabolic and hematological outcomes
(Bogdanis et al. 2022). Across the included studies, exercise
interventions were generally of short duration, most commonly
ranging between 12 and 15 minutes, although one study
implemented a protocol lasting 5 minutes. This likely reflects
the difficulty of sustaining high intensities in sedentary pop-
ulations. Importantly, no study incorporated resistance training;
however, emerging evidence suggests that acute high-intensity
strength exercise may also increase neurocognitive biomarkers
such as BDNF, Klotho, and GPLD]1, albeit to a lesser extent than
aerobic exercise (Bekkos et al. 2025). These findings indicate
that short-duration, moderate-to-high intensity aerobic exercise
may represent an efficient strategy for eliciting both physio-
logical and neurocognitive benefits, with potential implications
for populations at risk of comorbid conditions associated with
alcohol use.

Along with this evidence, we must also consider that previous
research examining substances other than alcohol, particularly
nicotine dependence, has also shown that brief acute exercise
interventions may effectively reduce craving and improve af-
fective responses. Several studies have demonstrated that a
single session of moderate-intensity aerobic exercise can acutely
decrease smoking craving, especially cue-induced craving (Eli-
bero et al. 2011), while also enhancing mood and inhibitory
control (H. Kim et al. 2022). Likewise, mind-body modalities
such as Hatha yoga have shown comparable or even greater
reductions in subjective craving and negative affect following
only one session (Elibero et al. 2011; Y. Kim et al. 2021). These
effects have been observed after interventions lasting approxi-
mately 10-45 minutes and across different exercise modalities,
including aerobic exercise, yoga, and combined exercise pro-
tocols. In individuals with SUD, acute exercise interventions
have also produced immediate reductions in craving that per-
sisted for several hours post-exercise (Ellingsen et al. 2021).
Although evidence regarding resistance exercise alone remains
more limited and less consistent, combined aerobic and
resistance-based interventions appear promising according to
recent meta-analytic evidence (Wang et al. 2025). By contrast,
fewer studies have examined acute exercise effects on alcohol
craving, despite preliminary evidence showing that even short
bouts of moderate exercise can reduce alcohol urges and
attentional bias toward alcohol-related cues in both high alcohol
consumers and university students (Brown et al. 2009; Taylor
et al. 2013), as well as in adults with alcohol use disorder
(Hallgren, Herring, et al. 2021). One possible explanation pro-
posed in the literature is that alcohol use may involve more
complex social, contextual, and reward-related mechanisms

than nicotine, potentially making craving responses less
immediately sensitive to acute exercise interventions (Cabé
et al. 2021; Taylor et al. 2013). Overall, the available literature
suggests that even a single bout of exercise may transiently
attenuate craving-related responses across several substances of
abuse, with the strongest and most consistent evidence
currently reported in nicotine-dependent populations.

4.3 | Neurobiological Processes Associated With
Alcohol Use and Acute Exercise

AUD and risky alcohol use are associated with alterations in
brain functioning that can be broadly described across three
related domains: emotional and stress regulation, cognitive
control, and reward systems. Within this framework, alcohol
use is closely associated with altered HPA axis functioning,
increased stress sensitivity, and impaired autonomic regulation,
typically reflected in elevated cortisol reactivity and reduced
heart rate variability. These alterations have been associated
with higher vulnerability to anxiety states and increased relapse
risk (Seo et al. 2024; Georgakouli et al. 2022). In parallel, alcohol
consumption is characterized by impairments in prefrontal
cortex functionality, leading to deficits in inhibitory control,
decision-making, and executive functioning (Sampedro-Piquero
et al. 2024; Wilcox et al. 2014). At the neurochemical level,
alcohol has been linked to persistent adaptations in mesolimbic
dopaminergic circuits involved in incentive salience and craving
(Banerjee 2014; Tan et al. 2024), while alcohol-related cues elicit
robust dopaminergic responses in the ventral striatum and
associated limbic structures, which may be related to compul-
sive consumption patterns (Gilman et al. 2008). In addition,
NMDA receptor-mediated glutamatergic transmission contrib-
utes to synaptic adaptations underlying dependence and relapse
vulnerability.

In the affective-stress domain, several studies have shown that
different exercise protocols have been associated with re-
ductions in stress reactivity, alongside changes in neuroendo-
crine and autonomic markers, reflected in more adaptive
cortisol dynamics, reduced sympathetic activation, and
increased heart rate variability. These effects may reflect a
transient shift in HPA-axis regulation and autonomic flexibility.
Importantly, exercise also promotes adaptive stress responses
that reduce amygdala-driven emotional reactivity through top-
down inhibitory mechanisms involving medial prefrontal
cortical regions (Sedhom et al. 2024; Stoutenberg et al. 2016). In
the included studies, these effects are supported by acute
modulations in cortisol and autonomic markers following ex-
ercise bouts, suggesting a short-term recalibration of stress-
system hyperreactivity (Elliott et al. 2026). In the domain of
cognitive control, exercise has been associated with neuroplastic
and functional changes that may be relevant to alcohol-related
prefrontal dysfunction. Acute and chronic physical activity
have been linked to improved integrity of hippocampal and
cortical regions, greater efficiency of synaptic transmission, and
upregulation of BDNF, all of which support enhanced cognitive
functioning and more effective engagement of fronto-executive
networks (Mandolesi et al. 2018). These changes may be
related to improvements in behavioral regulation and impul-
sivity in alcohol-related contexts (West et al. 2019). Consistently,
the included studies reported acute exercise-related changes in
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neurophysiological indices of prefrontal activity, including
increased cortical oxygenation measured via NIRS and alter-
ations in EEG oscillatory activity, suggesting transient en-
hancements in cortical efficiency and executive control capacity
(Grandjean da Costa et al. 2017; Elliott et al. 2026). Regarding
the reward and neurochemical modulation pathway, alcohol
involves persistent dysregulation of dopaminergic signaling
within mesolimbic circuits, particularly those governing incen-
tive salience and craving (Banerjee 2014; Tan et al. 2024).
Alcohol-related cues elicit strong dopaminergic responses
within the ventral striatum, reinforcing compulsive consump-
tion patterns and craving intensity (Gilman et al. 2008). NMDA
receptor-mediated glutamatergic transmission has been also
implicated in synaptic adaptations associated with dependence
and relapse vulnerability. Within this context, acute physical
exercise has been proposed as a potential modulator of reward-
related processes, possibly involving changes in dopamine-
related signaling and cue-related processing and influencing
glutamatergic plasticity and NMDA-related functions. Addi-
tionally, exercise has been associated with the activation
of endogenous opioid and endocannabinoid systems, which
may contribute to hedonic regulation, anxiolytic effects, and
reward substitution processes (Lynch et al. 2013; Sedhom
et al. 2024).

Collectively, neurobiological evidence from the included studies
converges with this tripartite model, indicating that acute
physical exercise may be associated with short-term changes in
stress-system regulation, prefrontal functioning, and reward-
related processes. Across the review, exercise was associated
with acute changes in neuroendocrine (cortisol), autonomic
(heart rate variability, sympathetic-parasympathetic balance),
and neurophysiological markers (EEG activity and prefrontal
oxygenation), supporting its role as a transient multi-system
regulator (Grandjean da Costa et al. 2017; Elliott et al. 2026).

5 | Conclusions

Despite these promising findings, several limitations should be
acknowledged. The limited number of included studies and the
predominance of small samples raise the possibility of publi-
cation bias and small-study effects, which may have inflated the
observed effect sizes. In addition, craving was typically assessed
immediately post-exercise, and little is known about the dura-
tion or stability of these effects beyond the acute time window.
Although heterogeneity across study designs, populations, and
exercise protocols was recognized, it also limits confidence in
the precision and generalizability of the pooled estimates. A
further limitation is the reliance on self-reported craving mea-
sures, which are susceptible to reporting bias and may not fully
capture dynamic motivational processes. Importantly, the pre-
sent synthesis is also limited by the relatively narrow focus on
acute exercise effects in isolation from broader psychosocial
determinants of alcohol use. Social and individual decision-
making processes, including personality traits such as impul-
sivity, are likely to play a significant role in craving regulation
and alcohol consumption behavior (Remer Thomsen
et al. 2018). For instance, in many cultural contexts, particularly
within certain team sports environments (e.g., rugby or foot-
ball), alcohol use is embedded in post-competition social rituals,
where anticipation of drinking may contribute to a build-up of

craving in the lead-up to social interaction (Denault and Pou-
lin 2018; Lisha et al. 2014; Murray et al. 2021). Conversely, some
individuals may intentionally adopt abstinence decisions at key
life transitions and simultaneously engage in sport or exercise as
a structured alternative activity and as a means of social affili-
ation with peers who also avoid alcohol (Advocat and Lind-
say 2015; Supski and Lindsay 2017). These contextual and
motivational factors suggest that exercise-related effects on
craving should be understood within a broader behavioral and
cultural framework, where social reinforcement, identity, and
self-regulation processes may interact with neurobiological
mechanisms.

Future research should therefore prioritize adequately powered
studies using standardised craving and neurobiological mea-
sures, as well as designs that allow for the assessment of tem-
poral dynamics and real-world relevance of exercise-induced
effects on alcohol craving. Hence, integrative approaches that
incorporate psychosocial variables such as impulsivity, social
drinking norms, and decision-making processes may help
clarify for whom and under what circumstances exercise is most
effective as an adjunctive strategy for craving regulation.
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