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Physical exercise is widely regarded as “medicine” for the prevention and treatment of myriad
somatic health conditions. Studies also demonstrate that exercise is effective in the treatment of
common mental disorders and has a role in the treatment of serious mental illness. Despite this
evidence, the benefits of exercise for people with alcohol use disorders (AUDs) remain understudied.
This Opinion article presents a rationale for adopting physical exercise interventions in those with
AUDs and identifies five key areas of research that warrant further investigation.

AUDs: HIGHLY PREVALENT BUT UNDERTREATED

Problem drinking that becomes severe is often given the medical diagnosis of AUD. Common
features include an inability to control the amount of alcohol consumed, consumption that results
in social or work-related problems, and tolerance or the need to drink increasing amounts of alcohol
to obtain a desired effect (1). A recent national epidemiologic study in the United States found
that the 12-month and lifetime prevalences of AUD were 13.9 and 29.1%, respectively (2), which is
comparable with other major health problems such as depression and diabetes (3). The personal and
societal impact of AUDs are immense, yet most people with the disorder never seek or receive treat-
ment (4, 5). Several investigations have found that only a minority of alcohol-dependent individuals,
around 20% in many studies, receive treatment (4, 6, 7). One explanation for poor help seeking is
that AUDs are particularly stigmatized (8). Another issue concerns the range of treatments avail-
able, which currently include cognitive behavioral interventions (CBT), motivational interviewing,
12-step facilitation treatment and pharmacological therapy (9). These interventions are effective for
some individuals (10), but may not be suitable for all treatment seekers, especially those present-
ing with milder forms of AUD. This is relevant as approximately 75% of people diagnosed with an
AUD experience a mild-to-moderate level of dependence (2, 11). Broadening the array of effective,
“lifestyle” focused treatments could increase help seeking and potentially improve adherence (12).

EFFECTIVE TREATMENTS FOR SOMATIC AND PSYCHIATRIC
COMORBIDITY ARE NEEDED

People with AUDs experience an excess mortality rate two times higher than those without AUDs
(13). Compared with the general population, those with AUDs in treatment have a 10-fold risk
of mortality from liver cirrhosis and mental disorders, a 7-fold risk for injury fatalities, and a
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2-fold risk for cardiovascular and cancer deaths (14). AUDs
are also associated with a high prevalence of the metabolic
syndrome (MetS) highlighting the generally poor health status
of this population (15). Of importance, regular exercise has been
shown to significantly reduce the risk of developing MetS and is
frequently prescribed for the management of related disorders,
including cardiovascular disease and diabetes (16). Psychiatric
comorbidity is also highly prevalent in AUDs, and depression
has been linked to the etiology of AUD (17). A recent survey
reported that the lifetime odds of having any mood disorder
was 1.5 times higher in people with an AUD compared to the
general population (2). It has also been suggested that alcohol
exposure may cause metabolic changes, which act to increase the
risk of mood disorders (18). Thus, treatments which are effective
in ameliorating both the physical and psychiatric comorbidities
associated with AUDs are highly desirable. Several reviews sup-
port the antidepressant effects of exercise (19, 20), and it has
been shown that people who are physically active and maintain
their cardiorespiratory fitness across the lifespan have a reduced
risk of experiencing a depressive episode, in addition to other
detrimental health outcomes (21).

EVIDENCE FROM INTERVENTION
STUDIES: POSITIVE EFFECTS ON
DEPRESSION, FITNESS, AND SOMATIC
HEALTH

A systematic review by Giesen et al. including 14 RCTs concluded
that exercise may have beneficial effects on key domains of
physical functioning, including fitness, basal heart rate, physi-
cal activity level, and strength (12). A trend toward a positive
effect was observed for alcohol craving and drinking behavior.
Exercise interventions were considered safe with no adverse
events reported. Another narrative review identified 11 studies
of which 6 concluded that exercise may have a positive impact
on consumption, abstinence, and the urge to drink (craving)
(22). Recently, a meta-analysis reported the pooled treatment
effects of exercise in AUDs across multiple health outcomes (23).
Of 21 studies reviewed, exercise was shown to have significant
positive effects on fitness and depression, and a positive but
non-significant trend was observed for changes in anxiety and
self-efficacy (23). There was no evidence to suggest that exercise
reduced self-reported average daily alcohol consumption, or haz-
ardous/harmful drinking patterns; however, these analyses were
limited to only two RCTs. For the change in weekly consumption
(n = 3 studies), a statistically significant difference was observed
favoring exercise (SMD = —0.656, p = 0.04), but the difference
was no longer significant after adjustment for publication bias.

FIVE KEY RESEARCH QUESTIONS

These recent reviews suggest that exercise is a safe and feasible
intervention for people with AUDs, with important somatic and
psychiatric benefits. However, the evidence base is currently
limited to a small number of investigations. To advance this field,

additional controlled trials with adequately powered participant
samples are needed to address the following research questions:

1. How physically active (and inactive) are people with AUDs?

The starting point for any public health intervention is descriptive
epidemiological data. Presently, little is known about the physical
activity habits of those seeking treatment for AUDs. In particular,
no studies have used objective assessments (i.e., accelerometers,
inclinometers) to measure how much physical activity people
with AUDs engage in. Also relevant is the objective assessment
of sedentary behavior—too much sitting—which has been linked
to depression (24) and anxiety (25) in recent studies. In general
population surveys, the relationship between alcohol consump-
tion and physical activity is complex (26), with some studies
indicating a positive association between the amount of alcohol
consumed and self-reported physical activity levels (27). Our
clinical experience suggests that many people with AUDs seeking
treatment are inactive, but research is needed to document just
how much (or little) these individuals move in daily life.

2. What are the effects of acute exercise on mood, anxiety, and
alcohol craving?

Affective responses to exercise—that is, how people “feel” during
and after exercise—are an important predictor of future exercise
participation (28). Specifically, positive affective responses to acute
exercise are generally associated with greater exercise participation,
while negative mood states predict lower participation to exercise
regimes (29). Of importance, it is also known that lowered mood
states and anxiety frequently precipitate “urges” to drink alcohol,
which in turn can trigger the onset of heavy drinking in people with
AUD (30, 31). To date, however, only two studies have examined the
acute effects of exercise in alcohol dependent individuals. Ussher
et al. (32) randomized 20 recently detoxified alcohol dependent
patients (mean age = 40 years) to 10 min of light aerobic exercise
(control), and moderately intense aerobic exercise, respectively.
Changes in the urge to drink were assessed before, during, and
after exercise. Relative to baseline, there was a significant decline in
alcohol urges for the experimental condition during (but not after)
exercise (32). Another study repeatedly examined the acute effects
of moderate exercise on mood, anxiety, and alcohol cravings over
a 12-week period in sedentary alcohol-dependent adults (n = 26)
(33). Improvements in mood and reductions in anxiety and craving
were observed at every pre—post-exercise session (33). While these
two studies are promising, little is currently known about the acute
effects of different modes and intensities of exercise on mood, anxi-
ety, and alcohol craving in alcohol-dependent individuals.

3. What mechanisms underlie the positive effects of exercise
in AUDs?

As depression is often comorbid with AUDs, and alcohol itself
modulates the immune system, a plausible mechanism concerns
inflammation. Studies have shown that pro-inflammatory
cytokines (e.g., IL-6) and tumor necrosis factor a (TNF-a) play a
causal role in the development of depressive-like behavior (34). A
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study of exercise for depression found a relationship between high
baseline levels of IL-6 and greater reductions in posttreatment
depression severity (35). Authors also found that reductions in
IL-6 were correlated with lower depressive symptoms. As heavy
alcohol use is generally associated with elevated pro-inflammatory
markers (36), regular physical exercise could reduce systemic
inflammation in AUD patients, leading to improved mood states,
lower anxiety, and stress-reactivity. An emerging literature based
on neuroimaging studies demonstrates that exercise and com-
monly misused substances activate similar reward pathways in
the brain (37-39). Exercise increases the concentration of neu-
rotransmitters, which contribute to exercise-induced reward, and
a meta-analysis shows that exercise increases BDNF more than
control conditions (40). Exercise also evokes hippocampal neu-
rogenesis (41), a process that may positively affect stress-related
disorders, and possibly alcohol dependence. While these biologi-
cal explanations are plausible, they remain speculative and have
not been examined in the context of exercise treatment for AUDs.

4. Can exercise improve cognitive functioning in AUDs?

Related to the previous question is whether exercise can improve
cognitive functioning in AUDs. A meta-analysis examining
cognition in AUDs (n = 62 studies) found significant impair-
ments across multiple cognitive functions, including speed of
processing, visuospatial ability, executive functioning, learning,
and verbal fluency (42). However, the mechanisms linking
alcohol use with cognitive impairment are not fully understood.
One hypothesis suggests that the prefrontal cortex is particu-
larly vulnerable to the effect of alcohol; an idea supported by
neuroimaging studies showing decreased metabolic rates in
prefrontal regions in correlation with executive function deficits
(43). Another model suggests that long-term heavy drinking
leads to a mild generalized dysfunction of the brain, result-
ing in a variable pattern of impairment (44). Evidence from
both human and animal studies suggests that physical activity
facilitates neuroplasticity of certain brain structures and may
improve cognitive functioning (45). While “moderate” alcohol
consumption has been linked in some studies to improvements
in cognition, primarily in older adults (46), heavy drinking can
have profound negative effects on cognition (47). Such deficits
are postulated to elevate the risk of hazardous drinking by
increasing attentional biases toward alcohol (48). Recent studies
have shown that acute bouts of exercise can reduce cigarette
cravings and attenuate smoking-related attentional biases
(49, 50), processes that could also apply to alcohol consump-
tion. Previous studies have demonstrated positive associations
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CONCLUSION

Alcohol use disorders are highly prevalent, highly comorbid, and
often go untreated. Current treatment options are effective for
some but not all patients and relapse is common. Physical exercise
is a safe and feasible treatment option that can improve comorbid
health problems and may reduce heavy drinking. We preface this
conclusion with a caveat; the evidence base is currently limited
to a small number of studies of varying methodological quality
(23). Additional trials are needed to strengthen the case for pre-
scribing exercise to reduce alcohol consumption per se. Although
research questions remain, we suggest that the high prevalence of
multimorbidity in AUDs is a sufficient reason to recommend that
physical activity habits should be routinely screened in clinical
practice and that exercise be considered as an adjunct treatment
in this population.
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