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Abstract

Background: Help-seeking for alcohol use disorders (AUDs) is low and traditional treatments are often perceived as
stigmatizing. Physical activity has positive effects on mental and physical health which could benefit this population. We
propose to compare the effects of aerobic training, yoga, and usual care for AUDs in physically inactive Swedish adults.

Methods: This is a three-group, parallel, single-blind, randomized controlled trial (RCT). In total, 210 adults (aged 18-75
years) diagnosed with an AUD will be invited to participate in a 12-week intervention. The primary study outcome is
alcohol consumption measure by the Timeline Follow-back method and the Alcohol Use Disorders Identification Test
(AUDIT). Secondary outcomes include: depression, anxiety, perceived stress, sleep quality, physical activity levels, fitness,
self-efficacy, health-related quality of life, and cognition. Blood samples will be taken to objectively assess heavy drinking,
and saliva to measure cortisol. Acute effects of exercise on the urge to drink alcohol, mood, and anxiety will also be

assessed.

Discussion: The treatment potential for exercise in AUDs is substantial as many individuals with the disorder are
physically inactive and have comorbid health problems. The study is the first to assess the effects of physical activity as
a stand-alone treatment for AUDs. Considerable attention will be given to optimizing exercise adherence. Both the
feasibility and treatment effects of exercise interventions in AUDs will be discussed. The Ethical Review Board (EPN) at
Karolinska Institutet has approved the study (DNR: 2017/1380-3).

Trial registration: German Clinical Trials Register, ID: DRKS00012311. Registered on 26 September 2017.
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Background

Alcohol use disorder (AUD) is a debilitating medical
condition associated with negative health and social out-
comes. Key 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]. Rates of help-seeking for AUDs are
typically low and traditional treatments, such as medica-
tion and counseling, are often perceived as stigmatizing
[2]. Treatment outcomes are also highly variable with
many patients relapsing into the dependence syndrome
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following a period of abstinence [3]. Available evidence
suggests that many people with an AUD are insufficiently
active [4] and have impaired cardiorespiratory fitness [5];
factors contributing to a higher prevalence of cardiovascu-
lar disease, diabetes, and metabolic syndrome [6, 7]. Of
particular concern, even individuals with milder forms of
AUD experience an excess mortality rate twice as high
than those without the disorder [8].

Physical exercise is known to benefit mental and phys-
ical health synergistically [9], and may be effective in the
treatment of AUDs where multimorbidity — the presence
of two or more health problems — is common. A grow-
ing body of evidence suggests that individuals with
substance use disorders are interested in exercising and
may derive benefits from regular exercise, both in terms
of general health/fitness and dependence recovery [10].
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Cross-sectional and prospective studies have consist-
ently shown that physical activity is associated with
better mental health [11, 12], and recent studies indi-
cate that exercise may help reduce tobacco cravings
and cigarette use [13].

The effects of exercise on alcohol consumption re-
main understudied and poorly understood. A recent
meta-analysis identified 21 studies published between
1972 and 2016 examining physical activity interven-
tions for AUDs [14]. The results indicated positive
effects of exercise on depression and physical fitness,
but no significant changes on measures of consump-
tion; however, all analyses for this outcome were lim-
ited to three studies. Considerable study heterogeneity
was observed, and no interventions had examined the
effects of exercise alone with traditional treatments
for AUDs [14]. In a recent narrative review, Giesen et
al. concluded that exercise is both safe and feasible
for patients with alcohol dependence, but called for
larger controlled trials with comparisons of different
types of exercise [10].

One issue that remains unclear is how different
types of exercise influence treatment response. In
mental health research, both aerobic exercise and
strength training are effective in the treatment of
mood disorders [15, 16], with effect sizes comparable
to medication and psychological therapy [16]. How-
ever, these interventions may not be suitable for all
patients with an AUD, especially those with little or
no exercise experience. With its focus on flexibility,
balance and posture, yoga is an increasingly popular
form of exercise that could be particularly suitable for
those with an AUD. Yoga meets the formal definition
of “physical exercise” because it is purposeful, repeti-
tive, and engaged in to improve fitness and/or health
[17]. However, most forms of yoga include additional
core elements, such as mindfulness, a focus on con-
trolled breathing, and relaxation techniques. These
features are known to have an influence on depressive
symptoms and wellbeing [18]. Moreover, previous
studies found significant heterogeneity in trials in-
corporating these mind-body approaches when com-
pared with conventional aerobic or strength exercises
[19]. For these reasons, it is important to compare
the effects of yoga with conventional aerobic training.

This project builds on recently published data demon-
strating the feasibility of yoga as an adjunct treatment
for alcohol dependence [20]. Extending this work, we
will conduct a randomized controlled trial (RCT) to
examine the effects of two 12-week, supported physical
activity interventions (yoga and aerobic training) on
alcohol consumption in physically inactive adults with
an AUD. A comparison group will receive standard
treatment, described below.
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Key research questions

e What are the effects of yoga and aerobic exercise on
alcohol consumption in AUD patients?

e Does regular exercise reduce depression and anxiety,
and improve self-efficacy in those with an AUD?

e Does exercise reduce stress and improve sleep
quality in AUDs?

e Can exercise improve cognitive functioning in AUD
patients?

e Does regular exercise improve health-related quality
of life in AUD patients?

e What are the effects of exercise on cardiovascular
risk factors and sedentary behavior?

e What are the effects of acute exercise on the urge to
drink alcohol, mood, and anxiety? (nested study)

e What are participants’ subjective experiences of the
intervention? (qualitative study)

Methods

We adhered to the Standard Protocol Items: Recom-
mendations for Interventional Trials (SPIRIT) guide-
lines in the preparation of this protocol (see Fig. 1
and Additional file 1 for the SPIRIT Figure and
Checklist, respectively)

Setting and participants

Project coordination will take place at “Riddargatan 1:
Center for Alcohol and Health”; an outpatient treatment
clinic located in central Stockholm specializing in AUDs.
The clinic opened in 2011 and is staffed by physicians,
psychologists, and allied health workers with expertise in
the treatment and management of addictive behaviors,
including AUDs. All participants will have a diagnosed
AUD, based on Diagnostic and Statistical Manual of
Mental Disorders, version 5 (DSM-5) criteria. In addition
to this criteria, participants must also meet the threshold
for hazardous drinking, which is defined by the Swedish
National Institute for Public Health as either (a) con-
sumption of 9 or 14 standard drinks per week for
women and men, respectively, or (b) binge drinking at
least once during the past month (that is >4/5 standard
drinks for men and women, consumed on a single
occasion). Recruitment will occur through advertise-
ments placed in waiting rooms in primary and occu-
pational healthcare centers in Stockholm, and media
outlets, e.g., local newspapers. Participants will not be
recruited directly from the specialist outpatient clinic
(Riddargatan 1) because these are individuals already
seeking and expecting to receive specialized treat-
ment. Recruitment will commence in January 2018
and continue throughout the year. The study will
conclude in December 2019.
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STUDY PERIOD
Assessment Objective  Patient- Enrollment  Baseline Mid-point  Post-intervention
name measure rated (primary end-point)
Timepoint Week -1 Week 0 Week 6 Week 13
ENROLMENT:
Eligibility screen X
Informed consent X
Allocation X
INTERVENTIONS:
Yoga
Aerobic training S
Ti as usual —>
ASSESSMENTS (RCT):
Demographics Questionnaire X X X
Alcohol consumption TLFB/AUDIT X X X X
Smoking Questionnaire X X X
Health status GIH Health Survey X X X
Depression/anxiety HAD X X X
Stress Cortisol/PSS X X X X
Sleep quality IS1 X X X
Health-related life quality SF-12 X X X
Alcohol abstinence self-efficacy AASE X X X
Cognitive functioning CBB X X X
Height Tape measure X X X
Weight Scale X X X
Waist-hip ratio Tape measure
Physical fitness VO2 sub-max X X X
Heart-rate (during exercise) Polar HR-monitor X X
Blood pressure Omron M6 X X X
Physical activity Accelerometers/IPAQ X X X X
Heavy drinking PEth/GGT X X X
Blood glucose/lipids Blood screen X X X
NESTED STUDY:
Anxiety STAI-Y1 X XXXX
Mood POMS-B X XXXX
Perceived exertion RPE X X
Alcohol craving DAQ X XXXX
Fig. 1 Standard Protocol Items: Recommendations for Interventional Trials (SPIRIT) Figure. For the acute (nested) study, assessments will be
administered on four occasions at baseline (indicated by XXXX): 1 h before, immediately before, 5 min after, and 1 h after the fitness test. See
description within the manuscript for more details

Study design, randomization, and blinding

This is a three-group, parallel, single-blind, RCT to
compare the effects of three 12-week interventions
(yoga, aerobic training, and treatment as usual (TAU))
on alcohol consumption. The proposed flow of partici-
pants through the trial is shown in Fig. 2. Assessments
will be made at baseline (pre randomization) and post
treatment (week 13). The randomization sequence will
be computer generated and performed externally by a
statistician at the Karolinska Institutet. A researcher not
involved in the trial, but located at the clinic where the
study will be managed, will then receive the allocation in
sequentially numbered, opaque envelopes. In this way,
the allocation sequence will be concealed from the per-
son responsible for randomizing study participants.
Trained research assistants, including a qualified nurse
or psychologist, will administer each assessment in
person at Riddargatan 1. The 12-week “treatment” will
commence approximately 1 week after the baseline as-
sessment when participants begin training/treatment
(baseline physical activity levels will be measured for
1 week before this, see description below). To optimize
recruitment and minimize dropouts, those randomized
to TAU will be offered the 12-week exercise intervention
after they have completed the follow-up assessment. The
study endpoint is week 13 (post-treatment). All

participants will be aged 18 to 75 years and residents
of Stockholm County. Treatment allocation will not
be concealed from either participants or the
researchers conducting the baseline assessments.
However, as a different research assistant will perform
the post-treatment assessments, follow-up assessors
will be blind to group allocation. Unblinding will only
occur in the event that a participant chooses to withdraw
from the study.

Procedure

Prior to starting the RCT, a pilot study (n=15) will be
conducted involving an intervention identical to that used
in the main study. The purpose will be to test the study
protocol and obtain feedback from participants on the
feasibility of the interventions. Interested participants will
be advised to contact the project coordinator (a qualified
nurse and clinician) for information about the trial. An
initial telephone-based screening interview will be
performed by the coordinator to determine eligibility
based on age, health status, exercise participation
history, and alcohol use. Those eligible will be invited
to attend the clinic, where the purpose of the study
will be explained in detail — verbally and in writing —
and a baseline assessment completed after obtaining
informed consent.
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Screening:

Seeking treatment for alcohol
problem (2+ DSM-V criteria)
Physically inactive
Aged 18-75 years

Enrollment

Baseline assessment
including:

H Excluded:
1
TLFB questionnaire |
i
1
1

Severe psychiatric/somatic
problem, muscularskeletal
injury, cardiovascular disease,
pregnancy

Fitness test (sub-max)
Cognitive tests, blood samples

! Nested acute
exercise stud)
L y_

Allocation

Randomization:

To be performed by an
independent researcher not
involved in the study

Intervention
Yoga Aerobic exercise Treatment as
12 weeks 12 weeks usual
3 x weekly 3 x weekly 12 weeks
Mid-point Mid-point
assessment assessment

Post-treatment:
Week 13
(Study end-point)

Repeat baseline
assessment
ITT analysis

Repeat baseline

Repeat baseline

Fig. 2 Participant flow diagram
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Exclusion criteria

Patients with known cardiovascular risks (e.g., a his-
tory of heart disease), hypertension (e.g., systolic
blood pressure>200 mmHg and/or diastole blood
pressure > 110 mmHg), those with musculoskeletal in-
juries preventing exercise, those undertaking current
regular exercise participation (defined here as two or
more planned exercise sessions per week during the
past month), and those requiring or receiving special-
ist psychiatric care (e.g., for psychosis) or with a pri-
mary somatic complaint will be excluded. A general
health questionnaire developed by the Swedish Insti-
tute of Sport and Health Sciences (GIH) will be used
to assess cardiovascular and related health risks. Pa-
tients who are at suicide risk, assessed initially by a
single question “have you recently had thoughts about
harming yourself?” will also be excluded and referred

to a clinician for support. After completing the base-
line assessment (approximately 90 min — see below),
eligible participants will be requested to provide a
blood sample at a registered laboratory, and return
two saliva samples (morning and evening) using a
sampling kit provided to them. On the same day all
participants will also complete a baseline fitness test,
and will be fitted with accelerometers to objectively
measure physical activity levels for 1 week before
starting the intervention.

Baseline and follow-up assessments

e Alcohol consumption assessed by the Timeline
Follow-back method (TLFB) [21] is the primary study
outcome. Using a calendar, respondents provide
retrospective estimates of their daily drinking over the
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previous month. The TLEB has been evaluated with
clinical and non-clinical populations [22]

e The Alcohol Use Disorders Identification Test
(AUDIT): a 10-item screening instrument to assess
alcohol consumption, drinking behaviors, and harms
caused by alcohol use [23]

e Demographics: age, gender, occupation, marital
status (baseline only)

e General health survey (developed by the GIH) for
the assessment of cardiovascular disease and
musculoskeletal problems (baseline only). Examples
of questions include: have you ever been treated for
heart disease? Do you have any injuries that prevent
or interfere with exercise?

e The International Physical Activity Questionnaire
(IPAQ) [24]: seven questions assessing the frequency
and amount of time spent doing light, moderate,
vigorous physical activity, and time spent sitting
during the past 7 days

e The Hospital Anxiety Depression Scale (HAD) [25]:
14 items scored 0—3 based on how the respondent
felt during the past week. Examples: I feel tense or
“wound up”; I get a sudden feelings of panic; I feel as
if I am slowed down

e The Perceived Stress Scale (PSS) [26]: 10 items
scored 0—4 based on how the respondent felt
during the past month. Examples: how often
have you felt nervous and “stressed”?; how often
have you felt that you were on top of things?;
how often have you been able to control
irritations in your life?

e The Insomnia Severity Index (ISI) [27]: seven items
scored 0—4 based on the respondent’s self-rated
sleep quality during the past 2 weeks. Examples:
difficulties falling asleep; difficulties staying asleep;
problems waking up too early

e The SF-12 Health Survey [28]: 12 items assess
functional health and wellbeing from the
respondent’s perspective. The SF-12 covers
eight domains: vitality, physical functioning,
bodily pain, general health perceptions, physical
role functioning, emotional role functioning,
social role functioning, and mental health

e The Alcohol Abstinence Self-Efficacy Scale
[29]: 12 items scored on a 5-point Likert scale
assess how “tempted” or “confident” the
respondent feels that they would be to
drink in certain situations

e The Cogstate Brief Battery (CBB): a standardized
test of cognitive functioning that measures four key
domains: psychomotor function, attention, visual
learning, and working memory [30, 31]. Participants
complete the 12-min test on a laptop computer
under supervision
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Objective assessment of physical activity

In addition to the IPAQ self-report questionnaire, phys-
ical activity, and sedentary behavior will be objectively
recorded using an accelerometer (ActiGraph GXT3). All
participants, including TAU participants, will be
instructed to wear the device for seven consecutive days
1 week before the first exercise class (baseline assess-
ment of activity), 1 week after (week 13). Accelerometry
is a non-invasive method of monitoring human rest/ac-
tivity cycles, and the device will estimate gross motor ac-
tivity during the intervention. This data will enable more
sophisticated analyses of the associations between exer-
cise, physical activity, sedentary behavior, and alcohol
consumption to be explored. To obtain an objective
intensity measure of the prescribed physical activity
sessions, data on heart rate will be collected by providing
Polar heart-rate monitors to participants randomized to
yoga or aerobic training. Because it is not feasible to
gather heart-rate data from all participants for the entire
duration of the trial, the monitors will be worn for
1 week during the middle of the participant’s 12-week
treatment, thereby providing an “average” indicator of
activity intensity. These data will be collected by a
research assistant who will meet the participants after
6 weeks.

Biomarkers

From blood samples, standard biomarkers of heavy
drinking will be taken at each assessment: phosphatidyl
ethanol (PEth), y-glutamyl transferase (GGT). Changes
in blood cortisol level (stress) will be assessed at each
time point, plus blood lipid profiles and blood glucose as
markers of health status.

Fitness and general health assessment

Fitness will be assessed pre and post intervention using
a graded, sub-maximal exercise test to predict VO,max
using the method described by Ekblom-Bak et al. [32].
In addition, body weight, height, waist and hip circum-
ference, and blood pressure will be recorded. Partici-
pants will be instructed to avoid alcohol consumption
for 24 h before the test. The rationale for assessing fit-
ness is to determine whether the intervention leads to a
measurable change in aerobic conditioning, and to
explore possible associations between fitness and differ-
ent study outcomes. The testing procedure will take
place at Riddargatan 1, supervised by a qualified exercise
physiologist.

Acute exercise study

Alcohol “urges” — that is, a strong craving for alcohol —
have been shown to predict relapse in dependent
patients, and recent studies suggest that short bouts of
exercise can reduce urges for tobacco in smokers [33,
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34]. To examine the short-term effects of acute exercise
on alcohol craving, mood, and anxiety in those with an
AUD, participants will complete the eight-item Desire
for Alcohol Questionnaire (Shortened) [35], the 30-item
Profile of Mood States — Brief Form (POMS-B) [36], and
the state subscale of the State-Trait Anxiety Inventory
(STAI-Y1) [37] on four occasions: 1 h before the fitness
test, immediately before, 5 min after, and 1 h after the
test. During the final minute, Borg’s Rating of Perceived
Exertion will be administered; a single-item Visual
Analogue Scale, where respondents indicate how hard
they feel they are currently exercising. The fitness test
will take about 15 min to complete. For feasibility rea-
sons, this will be a single-arm, acute exercise study,
where within-group changes over time are examined.

Exercise intervention

All physical activity classes include between 5 and 40
people. Participants will be requested to attend three
exercise sessions per week for 12 weeks. To maximize
adherence and reduce dropout, participants within each
exercise group will be given a choice of either three
yoga-based classes, or three aerobic classes of compar-
able intensity and duration. One advantage of this
approach, is that participants will have a greater selec-
tion of times and locations for their training. Removing
this choice could make the intervention impractical for
some participants and reduce adherence. All sessions
will be undertaken at SATS; a modern fitness center
with multiple locations throughout Sweden. To ensure
that classes are delivered in a consistent and safe man-
ner, all trainers complete a course in personal training
administered by “SAFE” (www.safe-education.se). The
exercise options include: beginner to intermediate-level
yoga sessions that coordinate breathing and movement
in a dynamic flow between different yoga positions, and
“Body balance” classes which combine conventional yoga
with stretching and pilates movements. For aerobic
training: “spinning” classes will be offered, consisting of
aerobic exercise on stationary cycles performed in
groups, “Energy” classes — choreographed aerobic training
to music consisting of dynamic, whole-body movements
designed to increase heart rate, and “Body-combat” clas-
ses, consisting of aerobic training based around martial
arts movements (kicks, punches) and related training (sit-
ups, push-ups, body-weight squats, etc.).

Adherence

Data on participation in all exercise sessions will be
collected via the SATS electronic entry system which re-
cords the type of session attended. At 12 weeks, partici-
pants receiving the exercise intervention will be
encouraged to continue the regimen but without follow-
up or monitoring. In addition, participants will be
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offered three 45-min sessions (at weeks 1, 4, and 8,
approximately) with a SATS personal trainer to monitor
progress and help maintain motivation.

Treatment as usual (TAU)

Participants randomized to TAU will be asked to contact
by phone an alcohol information service “Alcohol Help”
(www.alkoholhjalpen.se). A qualified alcohol treatment
specialist — nurse, psychologist or similar — will advise
participants about the availability of different treatment
options for their alcohol-related problem. These options
include referral to a general medical practitioner, brief
telephone counseling, referral to Alcoholics Anonymous
or an Internet self-help website, or to a specialist alcohol
treatment clinic. Participants may choose to pursue any
(or none) or these treatment options. The treatment
specialist will be given the participant’s AUDIT scores to
facilitate feedback, and will contact each TAU participant
on three occasions (once a month) to follow up their
treatment progress. The researchers will have no influ-
ence over the treatment choices made by those random-
ized to TAU.

Follow-up assessments and qualitative study

All participants will be contacted by a research assistant
at week 6, about half way through the intervention, and
invited to attend a short meeting. The purpose will be to
(1) hand out the heart-rate monitors with instructions
for use and (2) to assess changes in alcohol consump-
tion. Participants who indicate a 50% or more increase
in the total volume of alcohol consumed during the past
month assessed by the TLFB will be removed from the
trial and offered additional clinical support. This assess-
ment will be made by a research assistant with qualifica-
tions in nursing or psychology. Participants will be
contacted again during week 13 and invited to attend a
final follow-up interview. Those who decline will be
invited to complete a phone interview or given a short-
ened baseline questionnaire to return via mail (TLFB,
HAD, and physical activity only). Participants will be
contacted using a combination of phone calls, emails,
and text messaging up to six times over a 2-week period.
In addition to collecting quantitative data, we propose to
complement these data with a qualitative study. At the
post-treatment assessment we propose to conduct semi-
structured interviews with participants to determine
which aspects of the study, including the exercise inter-
vention, assisted them (or not) and why. During this
process, we also propose to assess the acceptability of
the interventions among men and women, and younger
and older participants. Initial selection will be based on
the order of inclusion into the trial. Since we aim for an
even distribution across treatment groups, age, and gen-
der, this will also be considered in the selection process.
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This is a purposive sample; interviews will be analyzed
continuously during the data collection period, and the
exact number of participants will be determined when
“saturation” is reached and no new themes emerge from
the interviews. The qualitative part of the study, ie.,
developing the interview guide, selecting the partici-
pants, data collection, and analyzing the interviews, will
be supervised by an experienced qualitative researcher.

Statistical analyses and power calculation

Baseline participant characteristics stratified by treat-
ment group will be presented. Group differences will be
tested using ¢ tests for continuous variables and chi-
square tests for categorical outcomes. Parametric test
assumptions will be examined and reported. Non-
parametric data will be transformed or alternatively
analyzed using non-parametric statistical tests. Multiple
imputation will be used to replace missing internal
values where appropriate. Within-group changes in the
primary outcome (alcohol consumption) and secondary
outcomes (depression, anxiety, cognitive ability, etc.) will
be analyzed using paired-sample ¢ tests. To address the
primary research question, intention-to-treat analyses
will be performed. The effect of group allocation on al-
cohol consumption and all secondary outcomes at 3-
month follow-up will be assessed using mixed linear
regression models (logistic for binary outcomes), using
both the mean difference (baseline to 3 months) and
total scores as dependent variables. Where the total
score is used as the outcome, baseline group differences
in covariates will be adjusted. As adherence may be sub-
optimal, per-protocol analyses will also be presented.
Data from individual accelerometers will be pooled to
objectively assess changes in physical activity levels
before and after treatment. We propose to conduct sub-
group analyses based on participant gender and age to
assess the effects of these variables on alcohol consump-
tion. All analyses will be performed using SPSS 22.0. All
tests will be two-sided and P values of less than 0.05
considered statistically significant.

Our sample size calculation is based on a preliminary
study of the effects of exercise on alcohol consumption
by Brown et al., 2015 [38]. Using this study as a guide,
we anticipate a standardized mean difference (effect size)
of around 0.3 favoring the yoga and aerobic exercise
groups equally, compared to TAU. Our recent meta-
analysis identified a pooled dropout rate of 40% from
exercise for AUD studies. Due to the incentives in our
trial, we estimate a slightly lower dropout of around
30%. Based on these parameters, with an 80% power,
two-tailed significance of 2.5% to allow for two primary
between-group comparisons (yoga versus TAU, and
aerobic exercise versus TAU), and 1:1:1 allocation, we
estimate that a total sample size of 210 participants will
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be required (ie, 70 in each group). We used the
program G*Power to determine sample sizes [39].

Discussion

The alcohol treatment clinic “Riddargatan 1” is currently
trialing new treatment options for AUDs with an under-
standing that alcohol misuse is part of a spectrum of
lifestyle imbalance; a notion that resonates well with
many patients [3]. Viewed this way, changing one’s
drinking behavior and taking up regular exercise is a
natural progression towards a healthier lifestyle. An
added advantage of this approach is that it avoids the
“complete abstinence” message and it makes treatment a
more attractive and less stigmatizing option for patients.
This is important, as premature termination of treat-
ment and non-adherence are factors consistently associ-
ated with worse patient outcomes, yet both are common
problems in alcohol treatment regimes. A meta-analysis
of alcohol treatment outcome studies found that average
short-term abstinence rates were 21% for untreated indi-
viduals, compared to 43% for treated individuals, sug-
gesting that current therapies are more effective than no
treatment, but there is considerable opportunity for
improvement [40, 41].

Also relevant is that around 75% of those diagnosed
with an AUD report mild-to-moderate drinking prob-
lems (two to five DSM-5 criteria fullfilled), with a much
smaller proportion having severe problems [42, 43]. A
Swedish study found that the majority of people who
met the DSM-1V criteria for alcohol dependence did not
drink at the highest consumption levels, were not living
alone, and were not unemployed [43]. Most of those sur-
veyed had few diagnostic criteria fulfilled and few social
problems. This large majority with “moderate” alcohol
dependence are also an under-treated group that is less
inclined to seek professional help [43]. Currently, the
individuals ultimately treated in specialist clinics tend to
have more severe drinking problems, and reach out for
help as a last resort, in part due to the perceived stigma
of specialist clinics and the treatments currently offered.

Recent studies show that people with AUDs are inter-
ested and willing to engage in exercise interventions
[10]. We suggest that broadening the array of effective,
non-stigmatizing treatment options for AUDs could
increase help-seeking, particularly among the majority
with less severe drinking problems, and potentially re-
duce treatment non-adherence and dropout. The high
prevalence of comorbid somatic and psychiatric prob-
lems in this population is another area where prescribed
physical exercise could be of value. Previous reviews in-
dicate that exercise is feasible for those with AUDs and
will likely have positive effects on physical fitness and
depression [14]. A potential source of bias — one that
exists in many RCTs — is that the trial may attract a
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disproportionate number of people with positive ex-
pectations about physical activity. Where possible,
characteristics of those who decline to participate will
be compared to the active participants. However, the
results will be generalizable to adults seeking treat-
ment for alcohol-related problems through primary
healthcare settings.

Our meta-analysis of exercise interventions for AUD
suggests that participant attrition (dropout) may be high.
Indeed, non-compliance with new exercise regimens is
common in the general population. To minimize the risk
of treatment non-adherence, all participants will be
offered three free sessions with a qualified personal
trainer who will be instructed to help participants iden-
tify and overcome obstacles to regular exercise. In
addition, participants will meet with a research assistant
half way through the study (week 6) to give out heart-
rate monitors, and to briefly discuss their progress. All
exercise sessions will be monitored electronically, and
those who do not attend any sessions for 1 week will be
contacted by their assigned trainer and encouraged to
continue. We provide all training facilities free of charge,
and those who complete the post-treatment assessment
will receive feedback on changes in their test scores (e.g.,
fitness and cognition).

This large community-based trial will add clinically
relevant information about the effects of acute exercise
on mood, anxiety, and alcohol craving, and the effects of
two popular physical activities (yoga and aerobic train-
ing) on alcohol consumption and health-related out-
comes. Of importance, the trial will be one of the first to
explore the effects of physical activity as standalone
treatment for AUD. Policy and treatment implications of
the findings will be discussed in future papers.

Additional file

Additional file 1: SPIRIT 2013 Checklist: recommended items to address
in a clinical trial protocol and related documents. (DOC 120 kb)
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