
35ΕΠΙΣΤΗΜΟΝΙΚΗ ΠΕΡΙΟΔΙΚΗ ΕΚΔΟΣΗ ΓΙΑ ΘΕΜΑΤΑ ΕΞΑΡΤΗΣΕΩΝ

ΑΘΗΝΑ

ΔΕΚΕΜΒΡΙΟΣ

2020

EXARTISIS  SCIENTIFIC JOURNAL ON ADDICTION ISSUES

ΟΙ ΕΞΑΡΤΗΣΕΙΣ ΣΤΗΝ ΕΛΛΑΔΑ • Η ΔΙΕΘΝΗΣ ΕΜΠΕΙΡΙΑ • ΓΙΑ ΤΗΝ ΕΝΗΜΕΡΩΣΗ ΤΟΥ ΑΝΑΓΝΩΣΤΗ
DRUG ADDICTION IN GREECE • INTERNATIONAL EXPERIENCE • FOR THE READERS

exartiseis_35NEW_fin.qxp_99.qxd  28/07/2021  16:21  Page 1



EMPOwErinG suBstAncE usE disOrdErs trEAtMEnt thrOuGh
PhysicAl EXErcisE. An OvErviEw Of studiEs

MAry hAssAndrA1, fOtis PAnAGiOtOunis2, yiAnnis thEOdOrAKis3

A b s t r a c t
several types of substance use disorders (suds) treatment include physical exercise as an

add-on recovery. this review summarizes research on sports and physical exercise as
an adjunct to suds treatment with the misuse of illegal drugs. twenty peer-reviewed
papers that met the inclusion criteria for representing cross-sectional, intervention and,
review studies were considered. descriptives for each category are presented as well
as synthesized findings regarding outcomes and preferences of patients with suds, re-
garding physical exercise programs. further, the studies are discussed in terms of
quality, quantity, and positive outcomes of physical activity for patients with suds. fi-
nally, information regarding the design of sports and physical exercise programs is
critically presented and discussed. 

Keywords: physical exercise, suds, intervention development. 

GLOSSARy

Abbreviation                         Description

rts+                                  reintegration through sport Plus
suds                                   substance use disorders
PE                                       Physical Exercise
Bcts                                   Behaviour change techniques
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intrOductiOn

drug use is one of the most serious problems in modern-day public health and society as a
whole, with a significant proportion of young adults in developed countries, have used
an illicit drug at some point in their lives. drug use affects the brain’s “reward circuit,”
causing euphoria as wel l  as f looding the brain with the chemical messenger
“dopamine”. surges of dopamine in the reward circuit cause the reinforcement of plea-
surable but unhealthy behaviours leading people to repeat the behaviour again and
again. these brain adaptations often lead to the person becoming less and less able
to derive pleasure from other things they once enjoyed (nidA, 2018). consequently,
drug use is bound to impact individuals’ health and well-being. the health conse-
quences of drug use may include a range of negative outcomes such as substance
use disorders (suds), mental health disorders, hiv infection, hepatitis-related liver can-
cer and cirrhosis, overdose, and premature death (world drug report, 2020). drug
use, particularly when it develops into suds, can also have an impact on the social de-
velopment of the users. Besides, long-term use also causes changes in other brain
chemical systems and circuits, affecting functions that include learning, judgment, de-
cision-making, memory, and behaviour (nidA, 2018).

According to the Diagnostic and Statistical Manual of Mental Disorders (DSM–5) of the American
Psychiatric Association (2018), suds are defined as the persistence of drug use (in-
cluding alcohol) despite substantial harm and adverse consequences. suds are char-
acterized by an array of mental/emotional, physical, and behavioural problems such as
chronic guilt, an inability to reduce or stop consuming the substance(s) despite repeat-
ed attempts; driving while intoxicated, and physiological withdrawal symptoms. One
severe substance use disorder is addiction. Addiction is a chronic disease character-
ized by drug seeking and use that is compulsive, or difficult to control, despite harmful
consequences (nidA, 2018). in recent years, our understanding of addiction and the
wider range of suds has improved significantly, enabling us to respond effectively. nu-
merous mechanisms underlying addiction have been discovered, having, in turn,
spawned a multitude of models, each of which addresses a part of the problem. A
large number of addiction models have been proposed that describe such mecha-
nisms, on which recovery interventions and strategies are based (EMcddA, 2013).
suds can be treated effectively in most cases, provided people have access to a wide
range of services, based on behavioural and medicinal approaches (nidA, 2018).

however, it is a generally accepted assumption that suds treatment is a process of behavioural
change through which persons, suffering from suds, are supported in their efforts to re-
gain their physical and psychological health and wellbeing whilst aspiring to the rein-
statement of their social functioning (nidA, 2017). in this frame, the application of psy-
chosocial interventions is used in treatment to address motivational, behavioural, psy-
chological, and other psychosocial factors related to suds. these interventions have
proved effective in reducing drug use, promoting abstinence, and preventing relapse
(whO & unOdc, 2020). Psychosocial interventions are structured to address suds by
helping patients to recognize the triggers for substance use and learn alternative strate-
gies to handle those triggers (Jhanjee, 2014; EMcddA, 2016; Murthy, 2018).

Physical exercise-PE (i.e. exercise and sports) is an example of a health-related behaviour with
vital effects on physical and mental health and it is promoted as an effective and cost-
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efficient alternative treatment approach (Garrett et al., 2011; Guillon et al., 2018). PE is
characterized as a planned, organized, and repeated body movement that aims to pro-
mote or maintain physical fitness (caspersen et al., 1985). Exercise leads to the re-
lease of brain chemicals, such as dopamine, and serotonin, which play a key role in
regulating mood (lin & Kuo 2013). regular exercise also has been shown to offer ther-
apeutic benefits in treating the symptoms of depression, anxiety and stress (Asmund-
son et al., 2013; carek et al., 2011; dina et al., 2011). furthermore, physical exercise
advantageous effects cognition and brain function as well the enhancement of self-es-
teem and self-confidence (Bowker et al., 2003; feltz, 2007; hillman et al., 2008).

Bearing in mind the above effects, interventions based on PE can help suds patients, discover
and develop strategies, which can support successful recovery and social reintegration
(whO & unOdc, 2020). the contribution of PE and sports seems to be crucial in a
wide range of long-term benefits for the mental and physical health of suds patients.
however, there is no extensive literature on the effects of physical exercise as an effec-
tive intervention strategy in the treatment of suds connected to the misuse of illegal
drugs, with the majority of studies suffering shortcomings and limitations.

different types of suds treatment approaches include physical exercise as an add-on therapy.
studies have reported benefits when individuals in suds treatment programs exercise
regularly. Positive outcomes reported in studies include:

•  reduced drug intake

•  increased abstinence rate

•  reduced cravings during treatment 

•  Enhanced healing effects on suds

•  higher completion rate of the rehabilitation program, 

•  relapse prevention 

•  Alleviation of a number of the factors that contribute to suds development and
which act as barriers to healthy recovery (e.g., a lack of social support, poor mental
health, high stress, and boredom)

•  Achievement of ‘holistic’ goals within treatment programs (e.g., improving interper-
sonal relationships, and physical and mental health)

•  repair of the damage caused to the muscles and the cardiovascular system and
helping the body to recover from drug use complications faster

•  reduced anxiety depressive symptoms and enhanced mood states 

•  improved self-confidence, self-esteem, and body image

•  improved general well-being and quality of life

•  Adoption of a healthy lifestyle that is incompatible with substance abuse

•  Awareness of one’s health condition

•  reported increased personal satisfaction through physical and mental improve-
ment, hence the completion of one’s transformation. 

nevertheless, some studies did not detect targeted benefits from exercise programs (e.g., Mc-
daniel, 2016). 
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AiM Of thE rEviEw

the review was conducted in the framework of the project: “reintegration through sport Plus”
funded by the Erasmus+ sport program. One of the main project aims is the develop-
ment of exercise training programs to be implemented by professionals of drug treat-
ment organizations. in this context, we consider it’s important to summarize the exist-
ing knowledge with a broader focus on the existing literature in terms of outcomes and
process on how physical exercise has been applied to suds treatment. the purpose
of this review is to explore previous research regarding sports and physical exercise
for suds treatment connected to the misuse of illegal drugs (interventions, cross-sec-
tional studies, and literature reviews).

the guiding research questions are as follows:

•  what research is currently available regarding sports, physical activity, or physical
exercise programs related to people who are under suds treatment?

•  what are the preferences and/or attitudes of those with suds regarding sports,
physical activity, or exercise? 

•  what are the outcomes of sport and physical exercise interventions on individuals
under suds treatment?

•  which behaviour change-inducing and motivational techniques were employed in
respective studies that showed positive outcomes 

MEthOd

Inclusion and Exclusion Criteria 
studies were included if they met the following criteria: a. the participants should be aged be-

tween 15 and 60 years and in illicit drug addiction therapy, b. any type of physical ac-
tivity, exercise, or sport, c. language should be English. d. Prevention programs em-
ploying sport or exercise were excluded. 

Information sources 
the database search was performed in two main databases: EBscO and scOPus. the

databases were searched until May 2020. included were only published studies from
peer-reviewed journals. Journals from various disciplines were considered. Publica-
tions in the English language were considered for the review. relevant references were
also searched for possible handpicked suitable studies. 

Overall, the authors of 8 articles were contacted to receive various clarifications or to provide
us with the full papers, required for the review. five authors replied to the initial re-
quest. the rest of the authors did not reply to emails and reminders. 

Search Strategy 
the database search was performed using selected keywords. four groups of keywords were

used, incorporating such categories as “illicit drug”, “physical activity (exercise,
sports)”, “intervention”, “review” and “addiction therapy”. 
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Study selection 
the studies were selected based on the above-mentioned exclusion criteria. the search results

were reviewed by two independent reviewers. Both reviewers were trained well ac-
quainted with the criteria. in case of disagreement, a third reviewer was consulted until
an agreement was reached. during the first stage, studies were excluded based on title
and abstract whereas the rest of the studies were reviewed in full text. 

Data extraction process 
After piloting a data extraction sheet (with 3 random studies) and refining it, the most important

qualitative and quantitative data from the studies were extracted. descriptions of the in-
terventions were coded according to behaviour change techniques (Bct) taxonomy as
developed by Michie et al., (2013). 

in order to be able to retrieve all the necessary information about the intervention contents or
any other information, we had to consult articles related to the chosen studies, such
as, for example, protocols or qualitative analyses. five additional articles were consult-
ed for this purpose [dolezal, 2013; nygard, 2018; Zhu, 2018; Zhu, 2016; wang, 2017]. 

Data items
information was extracted from each study depending on the type of study. from cross-section-

al studies we extracted the following information: 

a.   Aim

b.   no of participants 

c.   type of illicit drug 

d.   type of Exercise/sport/Physical Activity

e.   relevant Measures/assessments

f.   results/Outcomes

Appendix 1 presents all data extracted for cross-sectional studies. 

from intervention studies we extracted the following information: 

a.   Aim

b.   no of participants per group

c.   type of illicit drug

d.   Exercise (type/intensity/duration)

e.   Measures/assessments (relevant variables that have been assessed)

f.    Bct coding based on intervention description 

g.   results / Outcomes 
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h.   type of delivery of exercise/sport/physical activity

i.    who delivered the exercise

j.    individual or Group exercise sessions 

k.   setting

descriptions of the interventions were coded according to the Behaviour change techniques
taxonomy (Michie et al., 2013). Bct is a “systematic procedure included as an active
component of an intervention designed to change behaviour”. these techniques, being
an active component in behaviour change interventions, have distinct characteristics
such as being observable, replicable, and irreducible. Michie and colleagues (2013)
developed a Bct taxonomy that allows identifying and coding various Bcts according
to strict categories in different interventions. 

Appendix 2 includes all data extracted for intervention studies. 

from review studies we extracted the following information: 

a.   type of review

b.   Aim

c.   number of included studies

d.   Geographic areas

e.   inclusion criteria

f.    type of illicit drug

g.   types of exercise/sport/physical activity

h.   results/Outcomes

Appendix 3 includes all data extracted for review studies. 

rEsults

the title and abstract of 393 papers (187/EBscO and 206 scopus) were initially reviewed after
removing duplicates. After reviewing the title and the abstracts, 320 papers were ex-
cluded (reasons: acute exercise only effects, animal studies, prevention studies, etc).
finally, after reviewing 73 full papers, 20 papers fulfilled the inclusion criteria and data
extraction started. these represented cross-sectional, intervention, and review papers. 

dEscriPtivEs Of crOss-sEctiOnAl studiEs

the cross-sectional studies gathered information from 959 participants in total. As of all studies,
data were collected from participants using mixed substances (illicit drugs, nicotine, and
alcohol) whereas an investigation was carried out with respect to regular physical exer-
cise involvement of any type and intensity, checking whether such practices were in ac-
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cordance with the official guidelines. four of the studies (caviness, 2013; linke, 2015;
nani, 2017; wang, 2019) assessed physical exercise behaviour among other measures
whilst one assessed only their motives to participate in exercise (Abrantes, 2011). 

dEscriPtivEs Of intErvEntiOn studiEs 

two intervention studies (Brown, 2010; Muller, 2015) had a pre-post design whereas the rest (cutter, 2014; dolezal, 2013; 

Gimnez, 2015; Mcdaniel, 2016; rawson, 2015; wang, 2017; Zhu 2016, 2018) featured a control or comparator group, with 
six (cutter, 2014; dolezal, 2013; rawson, 2015; wang, 2017; Zhu, 2016, 2018) of them being of a randomized control con-
cept and two a non-randomized one. the number of participants per study varied be-
tween 16 and 200 participants with half of the studies (Brown, 2010; cutter, 2014; dolezal, 2013; Gimnez, 2015; Muller,

2015; rawson, 2015; wang, 2017) having less than 50 participants. four (Brown, 2010; Gimnez, 2015; Mcdaniel, 2016; Muller, 2015)

had a sample of mixed dependence (illicit drugs, alcohol, nicotine) participants and
six (cutter, 2014; dolezal, 2013; rawson, 2015; wang, 2017; Zhu, 2016, 2018) featured participants with only illicit drug de-
pendence (amphetamines, methamphetamine, methadone). 

Exercise intensity varied between light to vigorous, with the majority of the studies using mod-
erate-intensity exercises. All exercise interventions were supervised, mostly by an exer-
cise professional and all were delivered in groups, except two (cutter, 2014; dolezal, 2013) which de-
livered individually and one (Muller, 2015) mixed. All exercise training sessions were delivered
face to face, except one (cutter, 2014) who used a computer game platform. 

Eight studies (Brown, 2010; cutter, 2014; dolezal, 2013; Gimnez, 2015; Muller, 2015; rawson, 2015; Zhu, 2016, 2018) used measurements for
physical exercise (e.g., fitness tests, attendance), whereas one assessed exercise self-
efficacy (Mc daniel, 2016), and one craving measures, and Electroencephalographic (EEG) ac-
tivity (wang, 2017). 

six studies (Brown, 2010; cutter, 2014; Gimnez, 2015; rawson, 2015; Zhu, 2016, 2018) reported a decrease in substance use (or
relapses or cravings) and simultaneously an increase in exercise-related variables 
(fitness or attendance). One study (dolezal, 2013) reported an improvement in fitness mea-
sures only, one study (wang, 2017) reported a decrease in substance use only whereas one
study (Mcdaniel, 2016) reported no differences at all between the 2 groups (exercisers vs. non-
exercisers). finally, one study (Muller, 2015) reported improvements in physical and psycho-
logical health. 

BEhAviOur chAnGE tEchniQuEs

All but one (Mcdaniel, 2016) study, described how the intervention content was delivered by the exer-
cise specialists. we coded the interventions’ contents description based on the Be-
haviour change techniques taxonomy (Michie et al., 2013) and the self-determination
motivational behaviour change techniques (teixeira et al., 2020); the results (list of
techniques and frequency of appearance) are set forth on table 1. the detailed Bcts
per study are displayed in table 1. 
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TAbLE 1. list Of Bcts And MOtivAtiOnAl Bcts - frEQuEncy Of APPEArAncE. 

       BCTs                                  Definitions                                                                                             Frequency

1.    Graded tasks                      Set easy-to-perform tasks, making them increasingly                                           7
                                                 difficult, but achievable, until behavior is performed

2.    Self- monitoring of             Establish a method for the person to monitor and record the                               7
       outcome(s) of behavior      outcome(s) of their behavior as part of a behavior change strategy

3.    Credible source                  Present verbal or visual communication from a credible source                           3
                                                 in favor of or against the behavior

4.    Instruction on how             Advise or agree on how to perform the behavior                                                  3
       to perform the behavior      (includes ‘Skills training’)

5.    Biofeedback                       Provide feedback about the body (e.g. physiological or                                        3
                                                 biochemical state) using an external monitoring device as part 
                                                 of a behavior change strategy

6.    Provide choice                   Provide opportunities to make choices from a collaboratively-devised                  2
                                                 menu of behavioral options and autonomous goals. 
                                                 It includes the decision not to change, delay change, select 
                                                 focus/intensity of change, personally endorsed intrinsic goals and 
                                                 standards for success, including the timing or pace for certain outcomes.

7.    Social support                    Advise on, arrange or provide social support (e.g. from friends,                           2
       (unspecified)                      relatives, colleagues,’ buddies’ or staff) or noncontingent praise
                                                 Or reward for the performance of the behavior. It includes 
                                                 encouragement and counseling, but only when it is directed at the behavior

8.    Material incentive               Inform that money, vouchers or other valued objects will be delivered                  2
       (behavior)                          if and only if there has been an effort and/or progress in performing 
                                                 the behavior (includes ‘Positive reinforcement’)

9.    Material reward                  Arrange for the delivery of money, vouchers or other valued objects                    2
       (behavior)                          if and only if there has been an effort and/or progress in performing
                                                 the behavior (includes ‘Positive reinforcement’)

10.   Behavioral practice/            Prompt practice or rehearsal of the performance of the behavior one                   2
       rehearsal                            or more times in a context or at a time when the performance may not
                                                 be necessary, in order to increase habit and skill

11.   Goal setting (outcome)       Set or agree on a goal defined in terms of a positive outcome                             1
                                                 of wanted behavior

12.   Reward (outcome)              Arrange for the delivery of a reward if and only if there has been                        1
                                                 an effort and/or progress in achieving the behavioral outcome 
                                                 (includes ‘Positive reinforcement’)

13.   Feedback on behavior         Monitor and provide informative or evaluative feedback on the                             1
                                                 performance of the behavior (e.g. form, frequency, duration, intensity)

14.   Prompts/cues                     Introduce or define environmental or social stimulus to prompt                            1
                                                 or cue the behavior. The prompt or cue would normally occur at
                                                 the time or place of performance

15.   Information about               Provide information (e.g. written, verbal, visual) about the health                         1
       health consequences          consequences of performing the behavior
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dEscriPtivEs Of litErAturE rEviEws 

there were carried out three systematic reviews (college, 2018; simonton, 2018; wang, 2014), one with a meta-analy-
sis (wang, 2014), and two (More, 2017; Zschucke, 2012) literature reviews the selection criteria. 

through all reviews, 85 studies have been summarized, all of them targeting illicit drugs either
integrally or in combination with other substances. the three systematic reviews sum-
marized the existing literature regarding the impact of anaerobic exercise (college, 2018), the
effects of long-term physical exercise (wang, 2014) on suds therapy, and exercise prefer-
ences and attitudes of people with suds in therapy programs (simonton, 2018). All types of
physical exercise and intensity levels were used in the reviewed interventions.

synthEsiZEd OutcOME findinGs

Preferences and attitudes towards the physical exercise of people with SUDs
Overall, the results of the reviewed cross-sectional studies indicate that, in a variety of suds in-

stances, individuals are not as physically active as the typical population; still, they ex-
press an interest in physical exercise and sport involvement especially if programs are
tailored to their needs. 

identifying barriers and facilitators is also a topic of interest in the reviewed studies. Addicts
face issues of poor physical condition; they might be inexperienced in sports and ex-
ercise and often feel intimidated in physical exercise environments. An additional find-
ing is that there are significant differences in their preferences due to individual factors
(e.g., gender or stage of therapy) regarding exercise-related characteristics, like type,
frequency, and intensity.

finally, one review (simonton, 2018) summarized the preferences and attitudes of suds people under
therapy in five respective studies. they reported the most frequently preferred types of
exercise to be walking, strength training, and cycling, activities in which they would like
to engage either alone or with small groups, and would prefer their exercise options to
be available on the premises of their treatment clinics. 

OutcOMEs Of PhysicAl EXErcisE intErvEntiOns And rEviEws 

Overall, according to the reviewed studies, people with illicit suds under therapy who managed
to increase exercise-related variables (fitness or attendance) reported that exercise
contributed to a reduced desire to use substances, a reduction in cravings, and in-
creased abstinence. Physical exercise interventions also had positive psychological
outcomes for participants. the reduction of stress, tension, anxiety, and depression
symptoms (Gimnez, 2015; Zhu, 2018), for example, is a common outcome for all exercisers. individ-
uals in therapy for illicit drug addiction face intense and prolonged stress, in compari-
son with other addictions. therefore, they experience more positive effects than people
with addictions to nicotine or alcohol (wang, 2014). Additional positive psychological out-
comes reported were optimism in life, life satisfaction, (cutter, 2014), quality of life, such as
physical function, mental health, vitality, social function, and general health perception
(Gimnez, 2015), forgetting about everyday problems and improved mood as well as improved
self-concept and locus of control (Zschucke, 2012). 
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Physical exercise and/or sport involvement had also positive outcomes on employment, and
dwelling (Gimnez, 2015), as well as physical benefits, like decreased injuries and muscle pain,
decreased weight, and increased vitality with improvement in activities of daily living
and sleep quality (Zhu, 2018). 

discussiOn

to overview the available literature regarding sports and physical exercise in relation to illicit
drug addiction treatment, we summarized results of interventions, cross-sectional, and
literature review studies to inform the aim of the Reintegration Through Sport Plus
(RTS+) project (www.rtsport.eu). 

AvAilABlE rEsEArch rEGArdinG PhysicAl EXErcisE fOr individuAls undEr suds trEAtMEnt

Overall, the published research in the area of physical exercise for people under treatment for
suds with the misuse of illegal drugs is small in quantity and low to moderate in qual-
ity. nevertheless, in the latest years, there is a trend showing interest in this area of re-
search, and some studies in the last decade comply with higher standards in research
design and methodology. this is also reflected in the number of recently published re-
views, which summarize the growing number of research publications. nevertheless,
because of the still small number of existing studies and with the heterogeneity there-
of, reviews may not feed in meta-analyses. finally, very few intervention studies used
criteria for a Bct, some were of a quasi-experimental design, whereas other studies
suffered several methodological limitations. 

there are reasonable justifications to explain such a lack of research in this area. there are
several difficulties: for example, in any longitudinal study design, like behavioural inter-
ventions, having recruiting volunteers to participate is a challenge, since most illicit
drug users may just as well not cross paths with the healthcare system for their addic-
tion. therefore, recruitment for trials is done via advertisements placed at treatment
centres where patients of illicit drugs receive therapy. Another issue amongst people
with illicit substance use disorders is that they are stigmatized, and consequently afraid
of further social or legal consequences of their addiction, which discourages potential
volunteers from signing up to participate in research. Moreover, people with addiction
often do not wish to engage in treatment or believe they need no treatment at all. fi-
nally, as many people with addictions are unemployed, poor, or homeless (possibly
because of their addiction), they may lack the resources needed for attending exercise
programs. As a result, the attrition rate (discontinuation of participation) in studies is
more than 50%, which ultimately undermines the representability of the results.

OutcOMEs Of PhysicAl EXErcisE

Physical exercise in combination with other types of therapy may effectively attenuate withdraw-
al and abstinence symptoms for illicit drug addictions. further, the multitude of bene-
fits of exercise on individuals under suds treatment helps them stay motivated towards
recovery. As the changes in their body and psychosocial condition set in, progress
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helps them to form a new healthier identity whilst the increased confidence may trans-
fer to their effort to stay off their addiction (cutter 2014). 

Most of the studies that identified psychological positive benefits reported positive changes in
mood regulation (stress, depression) and aspects relevant to the quality of life. One of
the mechanisms likely to underlay the stress-relieving effects of exercise could be the
stimulation, through exercise, of the production of the brain’s feel-good neurotransmit-
ters, called endorphins (Goldfarb, 1997). 

A number of quality-of-life relevant aspects have also been identified in the reviewed studies to
have been positively affected as a result of engaging in physical exercise (e.g., in-
creased vitality and function). similar effects on life quality have been found with re-
spect to yoga programs for women undergoing detoxification for heroin dependence
(Zhuang, 2013). the latest review from Giménez-Meseguer (2020) also postulates that
physical exercise - both body-mind and physical fitness programs - can be effective in
improving the quality of life in suds patients. 

dEsiGninG PhysicAl EXErcisE intErvEntiOns fOr suds trEAtMEnt cOnnEctEd tO thE MisusE Of
illEGAl druGs 

According to cross-sectional studies’ results, tailoring physical exercise interventions to the
unique needs and preferences of the suds people under treatment is a crucial ele-
ment (Abrantes, 2011; linke, 2015). tailoring interventions to the needs of the target group is a key
strategy for a successful exercise intervention (Michie et al., 2014). Exploration of the
suds population’s preferences and attitudes regarding exercise may lead to more effi-
cacious exercise interventions with improved adherence and attrition rates and there-
fore lead to improved recovery outcomes. Moreover, identification of barriers and facil-
itators of the specific group helps exercise program designers to better tailor physical
exercise programs and enhance motivation and adherence. the provision of PE oppor-
tunities needs to be flexible and regular enough to allow the continued engagement of
participants (horrell et al., 2020). there is also some evidence that the person-centred
approach might be effective, because of participants’ varying fitness levels and under-
lying medical conditions (horrell et al., 2020). finally, the type of drug, as well as the
type of therapy (e.g., with or without replacement) may play a significant role in the
physical exercise program design. 

BEhAviOur chAnGE And MOtivAtiOnAl tEchniQuEs usEd At thE intErvEntiOn GrOuPs Of
EffEctivE studiEs 

the most frequent behavior change techniques used in the reviewed intervention studies were
the “graded tasks” and “self-monitoring” by the participants, of their physical exercise
behaviour. this indicates that for drug addicts to progress slowly with exercise dura-
tion and intensity is a very important technique. in so doing, they are bound to build
their confidence up step-by-step, especially if they are inexperienced and express con-
cerns regarding their ability to exercise. similarly, by “self-monitoring their physical ex-
ercise behaviour”, they may actually become conscious of their progress, which in turn
boosts their self-esteem towards continuing the effort. the Bct’s of “credible source”
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and “instruction on how to perform the exercise behaviour” heralds the need to have
as an instructor a specialist who is not only knowledgeable of the specific physical ex-
ercise or sport but also a person they value and trust. finally, “providing choices” and
“social support” to participants implies that they need to feel autonomous and support-
ed by their group members while participating in physical activities (horrell et al.,
2020). Access to physical exercise programs and affordability may also play an impor-
tant role in suds patients in therapy, especially when they face stigma or poverty. for
that reason, using techniques as “material rewards” and “incentives” may also help
them to be able to attend physical exercise programs. 

PhysicAl EXErcisE chArActEristics 

Most of the reviewed studies provided information regarding the type, intensity, frequency, du-
ration, structure, and delivery modes. regarding the type of exercise, studies delved
into a wide array thereof, ranging from aerobic exercise to body and mind types of ex-
ercise, with various outcomes. Preferences of participants play a significant role in de-
ciding what types of physical exercise we should include in programs for drug-addicts.
therefore, an assessment of needs with respect to preferences, as well as to barriers
and facilitators is a sine-qua-non process for physical exercise program designers.
Moreover, an exercise program should be preceded by a medical check due to the
varying health conditions of participants.

Physical exercise intensity varied along a continuum from light to moderate to vigorous. Accord-
ing to some researchers, vigorous exercise is not recommended for substance use pop-
ulations, therefore, moderate-intensity exercise is preferred for reasons such as the risk
of injury or other adverse effects (simonton, 2018). Moreover, moderate-intensity exer-
cise has greater adherence rates in comparison to vigorous-intensity exercise (heinrich
et al., 2014). According to (nani et al., 2017) exercise intensity did not predict happiness
with life for attendants of rehabilitation centres in Greece, but frequency did. however, in-
tensity should also be matched to participants’ perceptions of what is achievable. 

the majority of the studies considered used group-based delivery of exercise sessions. it
seems that addicts under therapy prefer to engage in physical activities in small
groups or a “buddy” system suggesting that they need social interaction and support
when they exercise. nevertheless, individual preferences should be taken into account,
because exercising alone might also be a preference or a necessity for some. 

regarding the type of delivery, the majority of studies were based on delivery through the phys-
ical presence of an exercise trainer or counsellor, except for one study based on virtual
delivery. the importance and need for the presence of a trained physical exercise in-
structor have been discussed earlier. in addition to the previously mentioned reasons,
a trained exercise specialist is in a position to make decisions regarding how much su-
pervision the participants need, and based on that to provide feedback and encour-
agement in order to support retention and adherence to physical exercise programs.
the support, encouragement, and guidance provided by staff are generally highly val-
ued across a number of study findings (e.g., linke et al., 2019). finally, technology-
supported exercise needs further intervention studies to give evidence about the ade-
quacy of this population. 
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liMitAtiOns 

studies currently reviewed in the eld of suds treatment with the misuse of illegal drugs provide
some useful initial information allowing us to develop physical exercise training pro-
grams that can be used by professionals of drug treatment organizations and sports or-
ganizations. Moreover, they provide some evidence as to positive treatment e ects likely
to be achieved using PE interventions as an add-in, under suds treatment schemes.
regarding the identified most effective behavior change techniques, results should be
treated with caution, as in several cases the description of the intervention has not been
sufficiently detailed. therefore, there is a possibility that exercise programs used more
techniques than they described. this is a common problem when intervention studies
do not use the Bct taxonomy to report their intervention contents. Moreover, as a result
of the application of our inclusion criteria, certain studies may have been left out that
could have provided us with additional information. systematic reviews and meta-analy-
ses have already started to become available in the literature, although featuring ques-
tions of a more limited scope than the ones we needed and which we ultimately decid-
ed to use. therefore, readers need to further explore literature if they need more specif-
ic answers to questions regarding the effects of exercise as an adjunct to therapies for
suds. nevertheless, during our study, it became obvious that evidence concerning
physical exercise for illicit drug users under therapy is rather scarce. 

cOnclusiOn 

following a review of the literature regarding sports and physical exercise programs as an ad-
junct to therapy suds treatment, we presented initial useful information about design-
ing physical activity programs for the needs of the reintegration through sport
Plus/rts+ project (www.rtsport.eu). to our mind, physical activity-based interventions
that have, to this day, been implemented in suds treatment are mostly meant to delve
into the aspects of physical effort and the benefits such exercise eventually holds for
physical health, rather than actually utilizing the sport environment as a psychological
model to enhance motivation and support training as part of behaviour-changing
strategies. to sum up, several gaps in our knowledge remain and we need more spe-
cific and valid information regarding exercise as an adjunct intervention for suds.
what is definitely and most specifically required are future studies investigating and
testing the potential of mechanisms of interaction between exercise and positive out-
comes for suds population.
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ov

ed
 b

y
10

 s 
wh

ile
 th

er
e w

as
no

 ch
an

ge
 in

 th
e

sta
nd

ar
d 

ca
re

 g
ro

up
.

Al
th

ou
gh

 th
er

e w
er

e
no

 si
gn

ific
an

t
int

er
ac

tio
ns

 in
 th

e
fitn

es
s o

ut
co

m
es

 (i.
e.,

ha
nd

-g
rip

 an
d 

sit
-a

nd
-

re
ac

h t
es

ts)
, th

e
wi

th
in-

gr
ou

p 
fac

to
r

dis
pla

ye
d 

sig
nif

ica
nt

ch
an

ge
s i

n b
od

y f
at

(F
(1

,56
) =

 27
.79

, p
 <

0.0
01

) in
 b

ot
h g

ro
up

s.

Fa
ce

 to
fac

e
Ex

er
cis

e
sp

ec
ial

ist
Gr

ou
p

Re
ha

bil
ita

tio
n

ce
nt

er
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#
1s

t
Au

th
or

/Y
ea

r
Re

vie
w

typ
e

Ai
m

No
 o

f
in

clu
de

d
st

ud
ies

Ge
og

ra
ph

ic
ar

ea
s

In
clu

sio
n 

cr
ite

ria
Ty

pe
 o

f D
ru

g(
s)

Ty
pe

 o
f

Ex
er

cis
e(

s)
Re

su
lts

/O
ut

co
m

es

1
Co

lle
dg

e/
20

18
Sy

ste
m

ati
c

Re
vie

w

To
 d

oc
um

en
t th

e
im

ple
m

en
tat

ion
 o

f
an

ae
ro

bic
 ex

er
cis

e
in 

th
e t

re
atm

en
t o

f
SU

Ds
.

26

Un
ive

rsi
ty 

of
Co

nn
ec

tic
ut

He
alt

h C
en

ter
,

Fa
rm

ing
to

n, 
CT

Inc
lud

ed
 in

 th
e r

ev
iew

 ar
e a

ll
stu

die
s w

hic
h, 

as
 a 

for
m

 o
f

tre
atm

en
t fo

r S
UD

s, 
inv

olv
ed

ac
ut

e o
r c

hr
on

ic 
ex

er
cis

e o
f th

e
fol

low
ing

 ty
pe

: (
1)

 re
po

rte
d 

by
au

th
or

s a
s b

ein
g 

at 
or

 ab
ov

e t
he

sp
ec

ific
all

y d
ete

rm
ine

d 
IA

T;
 

(2
) a

t o
r a

bo
ve

 a 
he

ar
t r

ate
 w

hic
h

co
rre

sp
on

ds
 to

 75
% 

of
m

ax
im

um
, (

3)
 at

 o
r a

bo
ve

 70
% 

of
he

ar
t r

ate
 re

se
rve

, (
4)

 at
 a 

sc
or

e
of 

14
 o

r a
bo

ve
 o

n t
he

 B
or

g
sc

ale
, (

5)
 d

es
cr

ibe
d 

by
 th

e
au

th
or

s a
s v

igo
ro

us
, in

ten
se

, o
r

an
ae

ro
bic

, o
r (

6)
 in

vo
lvi

ng
ac

tiv
itie

s w
hic

h m
ay

 in
co

rp
or

ate
bo

ut
s a

bo
ve

 th
e I

AT
, w

he
re

 th
e

au
th

or
s d

o 
no

t e
xp

lic
itly

 st
ate

th
at 

th
is 

wa
s n

ot
 th

e c
as

e, 
by

re
po

rtin
g 

ph
ys

iol
og

ica
l d

ata
 (f

or
ex

am
ple

, h
ea

rt 
ra

te 
be

low
 75

%
of 

m
ax

im
um

). 
Th

es
e a

cti
vit

ies
ar

e d
efi

ne
d 

as
 an

y t
yp

e o
f s

po
rt,

ex
er

cis
e o

r s
tru

ctu
re

d 
ph

ys
ica

l
ac

tiv
ity

 ex
clu

din
g 

yo
ga

, P
ila

tes
,

str
etc

hin
g,

 w
alk

ing
, m

ed
ica

l
re

ha
bil

ita
tio

n, 
Qi

 G
on

g,
 o

r T
ai

Ch
i. 

Ci
ga

re
tte

s
(1

2 s
tu

die
s),

alc
oh

ol 
(1

 st
ud

y),
an

d 
all

 ill
ici

t a
nd

pr
es

cr
ipt

ion
 d

ru
gs

(1
3 s

tu
die

s)

An
ae

ro
bic

ex
er

cis
e

tra
ini

ng

Th
e f

ind
ing

s o
f th

is 
re

vie
w 

su
gg

es
t th

at
an

ae
ro

bic
 o

r v
igo

ro
us

 ex
er

cis
e m

ay
 ha

ve
 a

po
sit

ive
 ef

fec
t o

n a
 nu

m
be

r o
f o

ut
co

m
es

 in
po

pu
lat

ion
s w

ith
 a 

SU
D.

 Th
e m

os
t p

os
itiv

e
eff

ec
ts 

be
ing

 fo
un

d 
for

 ab
sti

ne
nc

e i
n

nic
ot

ine
 d

ep
en

de
nc

e. 
Th

e e
ffe

cts
 o

f
an

ae
ro

bic
 ex

er
cis

e c
an

no
t b

e d
ete

rm
ine

d,
an

d 
th

er
efo

re
 no

t e
va

lua
ted

 o
r c

om
pa

re
d

wi
th

 o
th

er
 fo

rm
s o

f e
xe

rc
ise

. “
Fu

rth
er

stu
die

s a
re

 re
qu

ire
d 

to
 es

tab
lis

h t
he

op
tim

um
 in

ten
sit

y o
f e

xe
rc

ise
 in

ter
ve

nt
ion
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qu

ire
d.

Ap
pe

nd
ix 

3. 
Da

ta
 ex

tra
ct

ed
 fr

om
 re

vie
w 

st
ud

ies
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/2

01
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Lit
ea

rtu
re

Re
vie

w

1. 
To

 id
en

tify
fac

to
rs 

as
so
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ted

wi
th

 th
e

de
ve

lop
m

en
t a

nd
pe

rsi
ste

nc
e o

f
su

bs
tan

ce
 us

e
dis

or
de

rs 
am

on
g

yo
ut

h. 

2. 
To

 id
en

tify
cu

rre
nt

 tr
ea

tm
en

t
m

od
ali

tie
s, 

an
d

pr
es

en
t e

vid
en

ce
to

 su
pp

or
t th

e
eff

ica
cy

 o
f

inc
or

po
ra

tin
g

ex
er

cis
e

pa
rtic

ipa
tio

n d
ur

ing
re

ha
bil

ita
tio

n. 

3. 
To

 p
ro

vid
e a

se
rie

s o
f

re
co

m
m

en
da

tio
ns

for
 fu

tu
re

 re
se

ar
ch

th
at 

ex
plo

re
s t

he
fea

sib
ilit

y a
nd

eff
ec

tiv
en

es
s o

f
ex

er
cis

e
pa

rtic
ipa

tio
n a

s a
co

m
ple

m
en

t to
su

bs
tan

ce
 us

e
dis

or
de

r t
re

atm
en

t
am

on
g 

yo
ut

h.

Un
sp

ec
ifie

d

Yo
un

g 
pe

rso
n

as
 ‘a

t-r
isk

’
wi

th
in 

W
es

ter
n

so
cie

tie
s

No
t a

pp
lic

ab
le

SU
D 

dis
or

de
rs

ac
co

rd
ing

 to
 D

SM

Ex
er

cis
e

pa
rtic

ipa
tio

n
in 

ge
ne

ra
l - 

An
y t

yp
e

1.
‘A

t-R
isk

’ P
op

ula
tio

ns
, P

ar
en

ts 
an

d
fam

ily
, S

ch
oo

l, P
ee

rs,
 S

tre
ss

, B
or

ed
om

,
Me

nt
al 

he
alt

h. 

2.
No

 co
ns

ist
en

t a
nd

 un
ive

rsa
lly

 ac
ce

pt
ed

th
er

ap
y a

pp
ro

ac
h e

xis
ts,

 th
e p

rim
ar

y g
oa

l
of 

m
an

y S
UD

 re
ha

bil
ita

tio
n p

ro
gr

am
s i

s
ab

sti
ne

nc
e, 

att
ain

ed
 th

ro
ug

h t
he

 tr
ea

tm
en

t
of 

th
e p

hy
sio

log
ica

l, p
sy

ch
olo

gic
al,

 an
d

so
cio

log
ica

l p
ro

ble
m

s p
re

se
nt

ed
 b

y t
he

ind
ivi

du
al.

 M
or

e h
oli

sti
c g

oa
ls,

 in
clu

din
g

ha
rm

 m
ini

m
iza

tio
n, 

fac
ilit

ati
ng

 ac
ce

ss
 to

ed
uc

ati
on

, r
ed

uc
ing

 su
bs

tan
ce

 us
e,

im
pr

ov
ing

 in
ter

pe
rso

na
l re

lat
ion

sh
ips

, a
nd

im
pr

ov
ing

 p
hy

sic
al 

an
d 

m
en

tal
 he

alt
h, 

m
ay

als
o 

be
 ta

rg
ete

d.
 

3.
Ve

ry 
litt

le 
re

se
ar

ch
 ex

ist
s i

n t
he

 ar
ea

 o
f

ex
er

cis
e o

n S
UD

, a
nd

 as
 a 

re
su

lt, 
th

e
fea

sib
ilit

y a
nd

/o
r o

ut
co

m
es

 o
f e

xe
rc

ise
pa

rtic
ipa

tio
n w

ith
in 

yo
ut

h S
UD

 p
op

ula
tio

ns
ar

e r
ela

tiv
ely

 un
kn

ow
n. 

RE
CO

M
M

EN
DA

TI
ON

S 
FO

R 
FU

TU
RE

RE
SE

AR
CH

:1
. : 

Ex
am

ine
 E

xe
rc

ise
Pe

rc
ep

tio
ns

 an
d 

At
titu

de
s a

m
on

g 
Yo

ut
h

wi
th

 S
UD

s; 
2. 

Ex
am

ine
 R

ec
ov

er
y-R

ela
ted

Ou
tco

m
es

 A
ss

oc
iat

ed
 w

ith
 E

xe
rc

ise
Pa

rtic
ipa

tio
n;

 3.
 : I

de
nt

ify
 C

om
m

un
ity

Tr
an

sit
ion

 P
ath

wa
ys

 an
d 

Lo
ng

-T
er

m
Ou

tco
m

es
.
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3
Si

m
on

to
n/

20
18

Sy
ste

m
ati

c
Re

vie
w

To
 ex

plo
re

pr
ev

iou
s r

es
ea

rc
h

re
ga

rd
ing

PA
/ex

er
cis

e
pr

efe
re

nc
es

 fo
r

th
os

e w
ith

 S
UD

s.
Re

se
ar

ch
qu

es
tio

ns
: 

1. 
W

ha
t r

es
ea

rc
h i

s
cu

rre
nt

ly 
av

ail
ab

le
re

ga
rd

ing
PA

/ex
er

cis
e

pr
efe

re
nc

es
 in

th
os

e w
ith

 a 
SU

D?

2. 
W

ha
t w

er
e t

he
de

sig
ns

 (lo
ca

tio
n,

SU
D 

po
pu

lat
ion

,
da

ta 
co

lle
cti

on
m

eth
od

s, 
etc

.) 
of

th
es

e s
tu

die
s?

 

3. 
W

ha
t w

er
e t

he
pr

efe
re

nc
es

 an
d/

or
att

itu
de

s o
f th

os
e

wi
th

 S
UD

s
re

ga
rd

ing
PA

/ex
er

cis
e?

5
Un

ite
d 

St
ate

s

1. 
W

ritt
en

 in
 E

ng
lis

h, 
2.p

ee
r r

ev
iew

ed
, 

3. 
pe

rta
ini

ng
 to

 a 
po

pu
lat

ion
 w

ith
a S

UD
, 

4. 
pr

efe
re

nc
es

 o
r a

ttit
ud

es
 as

 a
pr

im
ar

y o
ut

co
m

e. 

SU
D

An
y t

yp
e

Th
e f

ind
ing

s o
f th

is 
re

vie
w,

 th
ou

gh
 lim

ite
d,

no
ne

th
ele

ss
 su

gg
es

t th
at

pe
op

le 
wi

th
SU

Ds
 ar

e i
nt

er
es

te
d 

in
 in

cr
ea

sin
g 

th
eir

PA
. 

Fa
cil

ita
to

rs
/B

en
ef

its
:P

A 
wo

uld
 p

ro
vid

e a
se

ns
e o

f a
cc

om
pli

sh
m

en
t a

nd
 co

nfi
de

nc
e,

wo
uld

 im
pr

ov
e p

hy
sic

al 
he

alt
h, 

an
d 

co
uld

inc
re

as
e o

ne
’s 

co
nfi

de
nc

e t
o 

sta
y s

ob
er

. 

Ba
rri

er
s: 

lac
k o

f m
ot

iva
tio

n, 
fin

an
cia

l
re

str
ict

ion
s, 

dis
ab

ilit
y o

r in
jur

y a
nd

 la
ck

 o
f

en
er

gy
. S

oc
ial

 en
vir

on
m

en
t: 

Pr
efe

rre
d

en
ga

gin
g 

in 
PA

 al
on

e o
r w

ith
 a 

sm
all

 g
ro

up
or

 a 
bu

dd
y s

ys
tem

, in
dic

ati
ng

 th
at 

fos
ter

su
pp

or
t a

nd
 en

co
ur

ag
em

en
t fo

r P
A 

sh
ou

ld
be

 a 
pa

rt 
of 

an
 in

ter
ve

nt
ion

.

Ty
pe

s o
f p

re
fe

rre
d 

ex
er

cis
e:

 in
ter

es
ted

 in
dis

cu
ss

ing
 ex

er
cis

e (
wo

m
en

 m
or

e t
ha

n
m

en
), 

inc
or

po
ra

tin
g 

str
en

gt
h/

re
sis

tan
ce

tra
ini

ng
, a

cti
vit

y t
ra

ck
s (

pe
do

m
ete

r),
W

alk
ing

, G
ym

, b
icy

cli
ng

, S
po

rts
, Y

og
a,

Re
cr

ea
tio

na
l a

cti
vit

ies
, C

om
pe

titi
ve

 w
ith

ou
t

fric
tio

n, 
Ex

er
cis

e c
ou

ns
eli

ng
 d

ur
ing

tre
atm

en
t. 

St
ru

ct
ur

e:
 F

ac
e-

to
-fa

ce
 fr

om
 an

 ex
er

cis
e

co
un

se
lor

, S
ch

ed
ule

d,
 C

om
bin

ed
su

pe
rvi

se
d 

/ u
ns

up
er

vis
ed

 o
r s

up
er

vis
ed

,
wi

th
 a 

Me
nt

or
, U

ns
up

er
vis

ed
, s

elf
-p

ac
ed

,
or

 D
o 

it y
ou

rse
lf w

ith
 p

ro
fes

sio
na

l
gu

ida
nc

e. 

In
te

ns
ity

: M
od

er
ate

, L
igh

t, M
ult

ipl
e,

ra
ng

ing
 fr

om
 ea

sy
 to

 d
iffi

cu
lt. 

Em
ph

as
ize

d
it c

an
’t b

e t
oo

 st
re

nu
ou

s o
r in

ten
se
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4
W

an
g/

20
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Sy
ste

m
ati

c
Re

vie
w 

wi
th

Me
ta-

an
aly

sis

To
 ex

am
ine

wh
eth

er
 lo

ng
-te

rm
ph

ys
ica

l e
xe

rc
ise

co
uld

 b
e a

po
ten

tia
l e

ffe
cti

ve
tre

atm
en

t fo
r

su
bs

tan
ce

 us
e

dis
or

de
rs 

(S
UD

s).

22

Ra
ju,

 G
eo

rg
ia

Re
ge

nt
s

Un
ive

rsi
ty,

Un
ite

d 
St

ate
s o

f
Am

er
ica

1. 
Th

e s
ele

cte
d 

pa
pe

rs 
we

re
stu

dy
ing

 p
hy

sic
al 

ex
er

cis
e

int
er

ve
nt

ion
’s 

eff
ec

t o
n d

ru
g

ab
us

e, 
ex

clu
din

g 
pr

ev
en

tiv
e

stu
die

s. 
2. 

Al
l re

se
ar

ch
 us

e R
CT

.
3. 

Ob
jec

ts 
of 

th
e s

tu
dy

 w
er

e
ad

ult
s o

ve
r 1

8 y
ea

rs 
old

 w
ho

we
re

 as
se

ss
ed

 as
 al

co
ho

l,
nic

ot
ine

, a
nd

 ill
ici

t d
ru

g 
ab

us
er

s
th

ro
ug

h t
he

 D
SM

-III
(R

)/I
V.

 

Al
co

ho
l (3

stu
die

s),
 ni

co
tin

e
(1

1 s
tu

die
s),

 ill
ici

t
dr

ug
 ab

us
er

s (
5

pa
pe

rs)
, a

nd
po

lyd
ru

g 
ab

us
er

s
of 

alc
oh

ol,
nic

ot
ine

, a
nd

 ill
ici

t
dr

ug
s (

4 s
tu

die
s) 

/
DS

M-
III(

R)
/IV

An
y t

yp
e

Th
e r

es
ult

s i
nd

ica
ted

 th
at 

ph
ys

ica
l e

xe
rci

se
 ca

n
eff

ec
tiv

ely
 in

cre
as

e t
he

 ab
sti

ne
nc

e r
ate

, e
as

e
wi

thd
raw

al 
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mp
tom

s, 
an

d r
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uc
e a

nx
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y a
nd

de
pre

ss
ion

. T
he
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ys
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l e

xe
rci

se
 ca

n m
ore

 ea
se

the
 de

pre
ss

ion
 sy

mp
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s o
n a

lco
ho

l a
nd

 illi
cit

 dr
ug

ab
us

ers
 th

an
 ni

co
tin

e a
bu

se
rs,

 an
d m

ore
 im

pro
ve
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 ab

sti
ne

nc
e r

ate
 on

 illi
cit

 dr
ug

 ab
us

ers
 th

an
 th

e
oth

ers
. S

im
ila

r tr
ea

tm
en

t e
ffe
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 w
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 fo

un
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n t
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e
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: e

xe
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se
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ten
sit

y, 
typ
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 ex
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, a
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low
-up

 pe
rio

ds
. A

lth
ou

gh
 ph
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ica

l e
xe
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se
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s

be
en

 pr
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en
 ef

fec
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 fa
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ing
 dr

ug
 ab

sti
ne
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e,
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 ef
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ts 
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 al
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ho
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tin
e a

nd
 illi

cit
 dr

ug
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e d
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t. F
rom

 th
e r

es
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s o
f th

e m
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-
an
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, th
e e

ffe
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 of
 ph

ys
ica

l e
xe
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se
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 illi
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dru

gs
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us
ers
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e s
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ific

an
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 co
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d t
o
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. G
ive

n t
he

 lim
ita

tio
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f m
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ls,

 th
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e i
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s
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ve
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n.
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Re
vie
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