

  applsci-12-09117




applsci-12-09117







Appl. Sci. 2022, 12(18), 9117; doi:10.3390/app12189117




Systematic Review



Physical Activity Programmes in the Treatment of Addictions: A Systematic Review



Estefanía Castillo-Viera 1,2[image: Orcid], Francisco-Javier Gago-Valiente 1,3,*[image: Orcid], Francisco-Javier Giménez-Fuentes-Guerra 1,2, Manuel-Tomás Abad-Robles 1,2[image: Orcid] and Emilia Moreno-Sánchez 1,4[image: Orcid]





1



Center for Research in Contemporary Thought and Innovation for Social Development (COIDESO), University of Huelva, 21007 Huelva, Spain






2



Integrated Didactics Department, Faculty of Education, Psychology and Sports Sciences, University of Huelva, 21071 Huelva, Spain






3



Affiliation Nursing Department, Faculty of Nursing, University of Huelva, 21007 Huelva, Spain






4



Department of Pedagogy, Faculty of Education, Psychology and Sports Sciences, University of Huelva, 21071 Huelva, Spain









*



Correspondence: francisco.gago@dstso.uhu.es; Tel.: +34-635-893-772







Academic Editor: Mark King



Received: 6 August 2022 / Accepted: 9 September 2022 / Published: 10 September 2022




Abstract


Background: The scientific literature was reviewed with the aim of determining the current state of the research on relationships between physical activity programmes and addiction treatment. Methods: The search was carried out in the WOS, Scopus and PubMed databases, restricting the publication language to English and Spanish, and it was limited to studies conducted in the last 5 years, i.e., between 1 January 2016 and 31 November 2021, selecting only open-access articles with physical activity programmes for the treatment of addictions to harmful substances. Results: Of the 38 initial articles selected, a total of 10 articles were ultimately included, as they met the established eligibility criteria after performing a more exhaustive analysis. The results show a positive relationship between physical activity and adherence to addiction cessation treatment. Conclusions: Physical activity has been incorporated into coadjuvant treatments in combination with other pharmacological or behavioural treatments. These results strengthen the importance of promoting physical activity in rehabilitation and substance-withdrawal treatments. Complementarily, physical activity programmes improve other health variables that influence the quality of life, such as sleep quality and mood, and reduce the risk of social exclusion. Physical activity also directly reduces a sedentary lifestyle, which is responsible for more than 40 diseases and chronic disorders.
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1. Introduction


Addictions are physical and psycho-emotional diseases that create a dependency on or need for a substance, activity or relationship; they are a set of signs and symptoms that are influenced by biological, genetic, psychological and social factors. Addictions are progressive and fatal diseases characterised by continuous episodes of lack of control, thought distortions and denial of the disease [1].



Drug dependencies are complex disorders that affect different aspects of the lives of people who suffer from them, such as their general health, family and social relationships, school or work activity, leisure habits, personal hygiene behaviours, economic situation, etc., which causes associated problems and consequences in the affected people and their environment [2]. Considering the benefits of physical activity on physical and mental health, several authors have explored its effectiveness as a treatment for different pathologies, including addictive disorders [3]. Addiction is a disease with multiple relapses, but they can be prevented. Stress is one of the main factors that can cause the patient to relapse, so therapeutic interventions are required to eliminate or reduce such a possibility. One of these modalities is therapy with physical activity programmes, an important factor for reducing the main symptoms of stress (depression, anxiety, disorders of sleep, concentration and fatigue) and, therefore, relapses in patients with addiction problems [4].



Several studies have shown positive results of the combined intervention of physical activity together with conventional treatments for substance withdrawal [5,6,7,8,9] and a reduction in withdrawal symptoms and levels of depression and anxiety [10]. These results have been reported in sedentary populations and in people who already performed physical activity regularly [11]. Therefore, due to the influence of physical activity on a large number of health factors, some studies mention sports and physical activity as a “poly-pill”, since, currently, there is no pharmacological treatment that can act on so many aspects of health, and the practice of physical activity has few adverse effects [12]. Its influence on the lives of people is important not only for the improvement of the quality of life but also as a preventive and effective factor in combined treatments for some pathologies, such as addictions.



The clinical evidence from studies about the impact of physical exercise on issues such as smoking or alcohol and/or drug abuse suggests that sports can directly affect the use of stimulants and mitigate the symptoms of withdrawal [13]. In this sense, a recent meta-analysis about exercise programmes, such as intervention for alcohol dependence, showed significant positive effects on the physical state and depression [14]. The models of the interventions included in these works were aerobic exercise, a combination of aerobic exercise, strength training and/or calisthenics, and yoga/stretching [14].



As was reported by the WHO [15], physical activity is good for the heart, body and mind. Therefore, this study was conducted to observe the effect of sports on addictions, since, despite the findings and manifestations of knowledge of the multiple benefits of physical activity and sports on people, few studies have analysed the effectiveness of physical exercise, alone or combined with other therapies, for the treatment of addictions. On the other hand, understanding all of the positive effects of physical activity should be taken into account. Physical activity acts directly on the cause of more than 40 chronic diseases and disorders; this cause is called physical inactivity [16]. It is now known that the promotion of regular physical activity (PA) in childhood, adulthood and old age is one of the keys to good health throughout life, and therefore, physical exercise is considered one of the main non-pharmacological measures proposed for older subjects. In fact, according to a study published by Lin et al. [17] in 2016, some physical fitness parameters, such as aerobic endurance, mobility, muscle strength or balance, were associated with a healthier life. Therefore, health promotion strategies based on physical activity interventions will be aspects of great relevance for public health organisations that aim to design population strategies that allow reaching a more satisfactory level of general health.



Siñol et al. [3] asserted that physical activity is a type of intervention that has been well-accepted by the addict population, which makes it an especially useful tool in people who are under treatment for an addictive disorder. The aim of this work was to obtain information based on published studies to help to understand the determining link between physical activity programmes and addiction treatment. Therefore, the main objective of this study was to carry out a systematic review of the scientific literature in order to understand the real state of the research on the relationships between these variables.




2. Materials and Methods


We carried out a systematic review of research articles that had conducted interventions related to sports aimed at preventing or treating addictions. The PRISMA statement criteria for systematic reviews [18] were applied to analyse the selected articles exhaustively.



2.1. Selection Criteria


The systematic review was performed in the months of October and November 2021 in the Web of Science (WOS), SCOPUS and PubMed databases, restricting the language to English and Spanish in at least the title and the abstract. The search was limited to studies conducted in the last 5 years [19], between 1 January 2016 and 31 November 2021, selecting only open-access articles.




2.2. Search Strategy


For the search approach, we selected the following search profiles: for WOS (Abstract: addiction* OR dependence* AND prevention* OR treatment* AND sport* OR fitness* OR physical activity* AND intervention* OR quasi-experimental* OR randomised controlled trial*); for SCOPUS (TITLE-ABS-KEY (addiction* OR dependence*) AND TITLE-ABS-KEY (prevention* OR treatment*) AND TITLE-ABS-KEY (sport* OR fitness* OR physical AND activity*) AND TITLE-ABS-KEY (intervention* OR quasi-experimental* OR randomized AND controlled AND trial)) AND (LIMIT-TO (OA, “all”)) AND (LIMIT-TO (PUBYEAR, 2021) OR LIMIT-TO (PUBYEAR, 2020) OR LIMIT-TO (PUBYEAR, 2019) OR LIMIT-TO (PUBYEAR, 2018) OR LIMIT-TO (PUBYEAR, 2017)) AND (LIMIT-TO (DOCTYPE, “ar”)) AND (LIMIT-TO (LANGUAGE, “English”) OR LIMIT-TO (LANGUAGE, “Spanish”); and for PubMed (addiction* [Title/Abstract] OR dependence* [Title/Abstract]) AND (prevention* [Title/Abstract] OR treatment* [Title/Abstract])) AND (sport* [Title/Abstract] OR fitness* [Title/Abstract] OR physical [Title/Abstract] AND activity* [Title/Abstract])) AND (Intervention* [Title/Abstract] OR quasi-experimental* [Title/Abstract] OR randomized [Title/Abstract])) AND (controlled [Title/Abstract] AND trial [Title/Abstract]).




2.3. Inclusion and Exclusion Criteria


The following inclusion criteria were used: (a) studies in which an intervention was carried out; (b) articles published in journals; (c) research carried out in at least one control group and one experimental group; and (d) studies with an experimental or quasi-experimental design, with a pre-test and post-test that measured the intervention results. Therefore, only original articles were included. The following documents were excluded: reviews, letters to editors, commentaries, opinions, perspectives, guidelines and regulations, and cases or case series. The adjustment of the selected articles to the aim of this study and to the inclusion criteria, with the aim of increasing the reliability and certainty of the process, was conducted independently by two of the authors of the study (F.-J.G.-V. and E.C.-V.). Upon reviewing the title, abstract and keywords, if doubts arose about the inclusion of an article, a third author (E.M.-S.) mediated the decision to include or exclude it.



The identification and selection of articles (both included and excluded) and the reason for their exclusion in the screening and selection phase are shown in the flowchart in Figure 1, in compliance with the Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) [18].




2.4. Data Extraction


From the titles, abstracts, keywords and full-text articles, in relation to the questions of interest, the data were extracted as they were found in their respective studies when they were reviewed and are thus included in Table 1. This systematic review included variables following the PICOS acronym (P: participants; I: interventions; C: comparisons; O: outcomes; S: study design). In addition, the research included other variables that the authors considered relevant: authors, publication year, country, type of study, comparisons, study objective, participants, measurement variables and instruments, interventions and results.




2.5. Presentation of the Results: Adherence to Quality Initiatives (PRISMA)


The presentation of the conclusions of the primary research papers, obtained through a systematic and reproducible methodology, was performed in a qualitative and quantitative manner (study selection; view Figure 1).




2.6. Quality Evaluation


For the selection of articles, a quality analysis was conducted following the quality assessment components and ratings of the EPHPP instrument [20]. With this instrument, a general rating of each study is made, evaluating six components (Table 1). Those with no weak ratings and at least four strong ratings are considered strong. Those with fewer than four strong ratings and one weak rating are considered moderate. Finally, those with two or more weak ratings are considered weak [20].



The conclusions of this analysis are shown in Table 1. Of the ten articles included, one had a strong global score [21], five had a moderate global score [22,23,24,25,26] and four had a weak global score [27,28,29,30]. However, despite the fact that four of the articles presented weak global scores, the components of study design and data gathering were prioritised in order to include these articles in the present review, since they are relevant to the study objective. It is worth highlighting that nine of the ten articles included in this work had a strong score in the components of design and confounding factors, except one of them, which, although it had a weak score in these factors, obtained a strong score in data gathering [30]. Another strong aspect of most of the studies included in this work was data gathering, in which nine of the ten articles showed a strong score, since they used validated and reliable instruments. One of the articles had a moderate score, since no evidence of validity or reliability was found [28], and another article obtained a moderate score, since, although the validity of the data gathering tools was demonstrated, no reliability data were provided [25].





[image: Table] 





Table 1. Quality assessment components and ratings of the EPHPP instrument.






Table 1. Quality assessment components and ratings of the EPHPP instrument.





	
Articles

	
COMPONENTS **

	




	
1

	
2

	
3

	
4

	
5

	
6

	
Global Score *






	
Zhu et al. (2020) [27]

	
W

	
S

	
S

	
M

	
S

	
W

	
W




	
Fischetti et al. (2020) [22]

	
M

	
S

	
S

	
W

	
S

	
S

	
M




	
Zhu et al. (2018) [23]

	
W

	
S

	
S

	
M

	
S

	
M

	
M




	
Bock et al. (2019) [25]

	
W

	
S

	
S

	
M

	
M

	
S

	
M




	
Podgórski et al. (2017) [28]

	
W

	
S

	
S

	
W

	
W

	
W

	
W




	
Roessler et al. (2017) [21]

	
M

	
S

	
S

	
S

	
S

	
M

	
S




	
Patten et al. (2017) [26]

	
W

	
S

	
S

	
S

	
S

	
M

	
M




	
Abrantes et al. (2017) [29]

	
W

	
S

	
S

	
W

	
S

	
W

	
W




	
Hovhannisyan et al. (2020) [24]

	
M

	
S

	
S

	
M

	
S

	
W

	
M




	
Fallin-Bennett et al. (2018) [30]

	
W

	
W

	
W

	
W

	
S

	
W

	
W








* W = weak; M = moderate; S = strong. ** 1 = Risk of bias; 2 = design; 3 = confounding factors; 4 = masking; 5 = data gathering; 6 = dropout and abandonment.













3. Results


3.1. Selection of Studies and Data Extraction Process


After the search, the title, abstract and keywords of each article were reviewed, with the aim of selecting those that could be relevant and discarding those that did not meet the inclusion criteria.



The searches were conducted, and the inclusion criteria were applied, obtaining a total result of 50 articles. The first search was performed in the Web of Science (WOS), where 21 articles were found; the second search was performed in the Scopus database, gathering a sum of 22 articles; and the third search was conducted in PubMed, obtaining 7 articles.



A total of 12 duplicate articles were discarded, obtaining a final result of 38 articles for full-text review. After the application of the eligibility criteria, 28 articles were excluded. Thus, 10 articles were ultimately selected. The reason for discarding the 28 articles excluded from the systematic review was that, although they initially met the inclusion criteria, after reading them thoroughly, some of them were intervention designs (n = 6), reviews (n = 3), systematic reviews (n = 1) or descriptive studies (n = 3), whereas others did not apply physical activity programmes in their treatment (n = 12), and others did not focus on substance addiction but other types of addiction (n = 3). With the aim of reducing the selection bias, each article was reviewed independently by two of the researchers (E.M.-S. and E.C.-V.), who decided whether each document fit the established criteria. If these researchers did not reach a consensus on the inclusion of an article, a third researcher (F.-J.G.-V.) mediated the decision.




3.2. Characteristics of the Studies: Results Synthesis


Table 2 presents the following data from each of the studies: authors, publication year, country, type of study, comparisons, study objectives, participants, measurement variables and instruments, interventions and outcomes.



Of the ten research articles included in this review, nine (90%) were randomised trials [21,22,23,24,25,26,27,28,29], and one (10%) was a quasi-experimental, longitudinal study [30]. Regarding the countries in which the different studies were carried out, there were three (30%) conducted in the USA [26,29,30], two (20%) in China [23,27], one (10%) in Denmark [21], one (10%) in Sweden [24], one (10%) in Poland [28], one (10%) in Italy [22] and one (10%) in England [25]. Of these studies, eight (80%) used one experimental group and one control group [22,23,24,25,26,27,28,29], one (10%) used one control group and two experimental groups [21], and one (10%) used only one experimental group [30].



Regarding the study population in terms of sex, four (40%) studies analysed both men and women [21,24,25,29], four (40%) analysed variables only in women [23,26,28,30], and two (20%) only analysed men [22,27].



With respect to the type of addiction, five (50%) studies explored the relationship between a physical activity programme and people addicted to smoking [25,26,28,29,30], four (40%) investigated such a relationship in drug addicts [22,23,24,27], and one (10%) analysed it in alcohol addicts [21].



In relation to the type of physical activity programme applied in the different studies, five of them conducted programmes with aerobic exercise [21,22,24,28,29], one employed a cardiovascular programme [26], one used fitness activities [30], and three implemented body techniques such as yoga [25,27] or Tai Chi [23,27]. All ten articles included in this review carried out pre-test and post-test measurements of their study variables.



Of the ten articles analysed, nine (90%) concluded that the physical activity programmes used in their studies provided benefits for people with addiction [21,22,23,25,26,27,28,29,30], and one (10%) did not find a positive correlation [24].




3.3. Association between Mood, Physical Activity Programmes and Addiction


With regard to the relationship between physical activity, mood and addiction, many of the works included in this review show relevant results. In particular, three studies [23,27,30] reported that the physical activity programmes reduced the stress of their participants, improving their adherence to the treatment of addiction. Moreover, two studies [26,29] found that, with physical activity programmes, their participants improved their depressive states and, consequently, their commitment to the treatment for quitting the addiction.





4. Discussion


The aim of this review was to understand the real state of the studies on the effectiveness of physical exercise treatment, combined with other therapies, for the treatment of addictions.



Regarding the link between mood and the practice of physical activity, Abrantes et al. [29] concluded that interventions aimed at increasing the enjoyment of physical activity may ultimately help to improve the mood-related experience of exercise and, thus, the chances of quitting smoking, especially in people who smoke and present elevated symptoms of depression. Taking into account that depression is linked to a lower probability of quitting smoking [31,32] and to a lower access to physical activity interventions [33,34], these findings may have important implications for the treatment of this addiction. Works conducted along the same lines, but only with female populations, showed that supervised vigorous exercise was feasible and improved the abandonment of the smoking habit in the short term among depressed smokers [26].



Furthermore, Fallin-Bennett et al. [30] showed that women who used physical activity programmes to quit smoking presented a lower dependence on nicotine and thus smoked less. The findings of these works associated a decrease in stress with sports practice and, therefore, with the contribution to smoking cessation. Stress has been shown to be a barrier to abandoning the smoking habit [35,36], which is surprising, given the level of perceived stress in the population and the strong link documented between this physiological reaction and smoking in the general population [37]. On the other hand, scientific evidence has also shown that people with stress have more difficulty performing physical activity, so other stress reduction measures should also be taken into account in these people to first reduce it and then be able to start engaging in sports [38].



In this review, we analysed another study that showed a triple association between addiction to smoking, sports practice and genetic predisposition. Podgórski et al. [28] concluded that genetically predisposed people who want to quit smoking and decide to carry out aerobic training together with concentration training are much more likely to quit smoking successfully. This fact could be related to the evidence of the association of the D4DR gene with the personality trait of novelty seeking, where people who carry allele 7 try to improve their results more frequently than those individuals without allele 7 [39].



In addition to studies related to aerobic or cardiovascular physical exercise interventions to show their influence on the treatment of addictions, some authors have also conducted intervention studies based on therapies such as yoga for this type of treatment. The scientific evidence shows that yoga, along with standard counselling to quit smoking based on cognitive-behavioural therapy, is an effective intervention to abandon the smoking habit [40]. Similarly, one of the studies included in this review [25] concluded that yoga seems to intensify the probability of successfully abstaining from smoking, particularly among light smokers.



For another type of addiction that was addressed in this work, namely, alcohol abuse, Roessler et al. [21] showed that physical exercise was effective as a complementary treatment for alcohol use disorder. This research found that a moderate level of physical activity protects against the excessive consumption of alcohol. With respect to these conclusions, it is important to take into account that people with addictions often have poor physical health and comorbid mental problems associated with this consumption disorder, which can improve through the practice of physical exercise, thereby reducing their dependence on this substance [13]. In addition, it has been shown that physical exercise can stimulate the production of proteins such as brain-derived neurotrophic factor, an element that helps neuroplasticity, neurogenesis/plasticity, neuroimmune signalling and the neural vasculature, all of which play a role in addiction [41].



Moreover, in addition to the application of physical activity interventions as a complementary treatment for addiction to alcohol and smoking, programmes have also been similarly applied for drug addiction (substance abuse). One of the toxic substances with greater addiction potential is methamphetamine. People addicted to these substances show a deterioration of their cognitive functions and deficient psychological well-being. Therefore, cognitive function must be considered an important element in the treatment of methamphetamine dependence [42]. Interventions such as yoga can reduce the intake of substances, alleviate stress and help people with addiction to recover their normal lives [43]. In the same vein, numerous studies have demonstrated the positive effects of yoga in patients addicted to opium, heroin, alcohol and smoking, including the improvement of the body–mind environment, depressive symptoms and emotional state and a decrease in anxiety [44,45,46]. One of the studies included in this review, i.e., the one conducted by Zhu et al. [27], concluded that people who carry out a physical activity programme with yoga for the treatment of addiction to substances have better physical condition and mental health than those who perform the usual physical rehabilitation method, thus improving their adherence to the treatment. Other interventions in the same vein, applying similar programmes such as Tai Chi, have also shown that, in the long term, they can be a complementary, low-cost potential treatment for people addicted to amphetamine stimulants [23]. That is, yoga, Tai Chi, meditation and other relaxation therapies decrease sympathetic activity, decrease sympathetic–adrenal reactivity and improve parasympathetic production. In turn, they can decrease the prevalence and severity of vasomotor disorders and sleep alteration, thereby enhancing the effect of adherence to conventional treatments for substance abuse [47].



In addition to yoga and Tai Chi, moderate-intensity aerobic–anaerobic training combined with group behavioural training has been shown to be an effective programme for people addicted to substances, improving their coping skills, resilience and physical aptitude, with 100% adherence to exercise [22]. The improvement of coping skills could be related to the fact that physical and sports activities are also estimated to be an important tool for the social inclusion of people at risk of social exclusion [48]. At the behavioural level, physical activity also plays an important role in addictions, since it promotes factors such as motivation or habit [49].



However, another work included in this study [24] demonstrated that people who received a physical activity intervention with the treatment of addiction did not improve their results in the abandonment of alcohol or drugs or in their lifestyles compared to those who only received treatment for addiction. These contradicting results could be due to the intervention time. It was observed that, in most of the studies that applied physical activity interventions and in which there were no dissimilarities between the experimental and control groups, the intervention time was shorter than in studies that reported differences [50].



Lastly, it is important to highlight that this work presents some limitations, such as the relative paucity of studies that have analysed the research question of this review. In addition, the search was performed only on open-access articles and in the English and Spanish languages. Despite the difficulty in generalising the results found, this review shows that the research question is recent, and studies related to this topic have been carried out in very few countries. In this sense, in order to delve into the relationship between physical activity interventions and addiction, it would be interesting to carry out more in-depth systematic reviews with more articles and languages. It would also be desirable to carry out further randomised trials with different physical activity interventions in different countries and with different populations.




5. Conclusions


The conclusions of the research included in this review show a positive relationship between physical activity and adherence to the treatment of addictions. Physical activity has been included in coadjuvant treatments, along with other pharmacological or behavioural interventions. These results reinforce the importance of promoting physical activity in rehabilitation and detoxication treatments.



Complementarily, physical activity programmes improve other health variables that influence the quality of life, such as sleep quality and mood, and they prevent the risk of social exclusion.



This work shows the usefulness of physical activity as a treatment tool in rehabilitation from addictions, although it is necessary to carry out further studies that analyse the role of physical activity and sports intervention programmes as preventive elements against addictions.
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Figure 1. Flowchart of the systematic review process according to the PRISMA protocol declarations. 
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Table 2. Characteristics of the studies included in the systematic review and meta-analysis.
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	Author (Year)

Country

[Reference]
	Study Design
	Comparisons
	Study Objectives
	Participants
	Variable Measured and Scale
	Interventions
	Outcomes





	Abrantes et al. (2017)

USA [29]
	Randomised controlled trial
	Groups:

-One experimental group with a 12-session group intervention of aerobic exercise.

-One control group with a 12-session control group intervention of health education.
	The current study investigated the associations between depressive symptoms, physical activity enjoyment and the acute mood experience from exercise among low-active smokers with elevated depressive symptoms.
	N = 159 (in this article, there are no details of how many people belonged to the control group or to the experimental group)
	Depression severity in smokers (CES-D); Nicotine Dependence (FTND); The Physical Activity Enjoyment (PACETS); changes in mood before and after exercise (acute mood symptoms); exercise testing; ethnicity, nationality, education level, age and sex
	12-session group aerobic exercise pre-test and post-test
	Physical activity enjoyment may explain, at least in part, how depressive symptom severity is linked to the acute mood experience following a bout of activity. Interventions that target increasing physical activity enjoyment may ultimately assist in enhancing the mood experience from exercise and therefore improve smoking cessation likelihood, especially for smokers with elevated depressive symptoms.



	Hovhannisyan et al. (2020)

Sweden [24]
	Randomised clinical trial
	Two groups were created with people who were receiving addiction treatment in a specific centre:

-One control group that did not perform any intervention; the participants simply followed their addiction treatment from the centre.

-One experimental group that performed the intervention as a complement to the addiction treatment they were receiving.
	To test the efficacy of the Very Integrated Programme (VIP) on treatment and health outcomes for patients diagnosed with alcohol and drug addiction.
	N = 212 (113 control and 99 experimental)
	Smoking/snus (structured questions and CO measurement); BMI; physical inactivity (structured questions); lung disease (MRC breathlessness scale and spirometry); heart disease (MYHA scale and ECG test, pulse and blood pressure); diabetes; liver disease; quality of life (SF-36); and urine and blood tests
	Physical activity programme (first training session with project staff, thereafter home training for 30 min/d in weeks 1 to 3 and for 60 min/d in weeks 4 to 6)

-Multicontrol
	The intervention did not improve the outcome of alcohol or drug addiction care or lifestyle compared to addiction care alone.



	Fallin-Bennett et al. (2018)

USA [30]
	A quasi-experimental, longitudinal design.
	The intervention was conducted in one experimental group, without a control group
	To test the feasibility, acceptability and efficacy of Get Fit and Quit (GFAQ), a community-engaged, holistic tobacco treatment programme for women of childbearing age in a residential substance use disorder treatment facility.
	N = 23 women of childbearing age
	Demographic characteristics; smoking variables (The Fagerstrom Test for Nicotine Dependence); exercise variables (Exercise Self-Efficacy Scale); programme satisfaction (efficacy of Get Fit and Quit)
	The programme was conducted in 10 sessions over 6 months. For each 90 min session, approximately 45 min was dedicated to group physical activity (variety of fitness activity)

-Pre-test and post-test
	Of the 23 women who enrolled in GFAQ, 7 (30%) completed the programme. Compared with baseline results, the participants who completed GFAQ had lower nicotine dependence and smoked fewer cigarettes per day. Additionally, at 5 weeks, more GFAQ participants exercised regularly (64%) compared with the baseline (14%) results. Most participants viewed the programme favourably.



	Zhu et al. (2020)

China [27]
	A randomised controlled trial
	Two groups were established:

-An experimental group in which body–mind therapies were applied.

-A control group in which conventional therapies were applied.
	This study aimed to analyse and compare changes in the physical fitness and quality of life of individuals with SUD who underwent conventional or tailor-made MBEs.
	N = 100 (50 control and 50 experimental)
	Physical fitness evaluation (sit-and-reach, one-leg stand with eyes closed, PACER and running heart rate); physiological (mass, BMI, body fat, systolic, diastolic, pulse, basic metabolism and vital capacity); and mental (physiology, psychology, symptoms and society)
	The subjects in the experimental group practised tailored MBE for 60 min a day, five times a week, for 3 months. The subjects in the control group were treated with conventional rehabilitation exercises with the same intervention protocol.

-Pre- and post-test
	Mind–body exercise has better physical fitness and mental effects than the conventional physical rehabilitation method. This approach may help participants in maintaining their body weight, decreasing the deterioration of aerobic capacity and alleviating the risk of cardiovascular diseases. The quality of life of individuals with SUD can be improved by continually practising MBE after the intervention. Chronic methamphetamine addicts show a deterioration of cognitive functions and deficient psychological well-being. Therefore, cognitive function must be considered an important component in the treatment of dependence on this substance. In this study, the experimental group improved their cognitive function and psychological well-being, which shows that the physical activity intervention was effective for this addiction.



	Fischetti et al. (2020)

Italy [22]


	Randomised controlled trial
	Two groups:

-An experimental group that conducted a multilateral intervention.

-A control group that did not perform the intervention.
	To evaluate whether an 8-week multilateral physical education intervention could produce improvements.
	N = 34 male participants; control group (n = 17) and experimental group (n = 17)
	Psychological variables (COPE-NVI—social support, avoidance strategy, positive attitude, problem solving and transcendent orientation; CD-RISC—resilience); physical fitness variables (body mass index, stork balance, functional reach test, lateral side step test and push-up test)
	8-week multilateral physical education intervention (i.e., aerobic–anaerobic exercise at moderate intensity plus behavioural training)

-Pre- and post-test
	This study shows the effectiveness of the multilateral methodology in improving coping skills, resilience and physical fitness of drug addicts. Evidence of the positive result of aerobic–anaerobic training of moderate intensity, together with group behavioural training, to improve the coping skills, resilience and physical aptitude of drug addicts, with 100% adherence to exercise.



	Zhu et al.

(2018)

China [23]
	Randomised controlled trial
	Two groups:

-One experimental group that performed a Tai Chi intervention.

-One control group that conducted a standard intervention, without Tai Chi.
	To assess the effect of a Tai Chi intervention on sleep quality and fitness change in females dependent on amphetamine-type stimulants at Shanghai Mandatory Detoxification and Rehabilitation Center (SMDRC).
	N = 80 women; control group (N = 42) and experimental group (N = 38)
	Self-Rated Sleep Quality (PSQI); Self-Rating Depression Scale (SDS); fitness (mass, body fat, systolic, diastolic, pulse, vital capacity, hand grip and seat and reach)
	3–5 PA sessions per week for 6 months

-Pre- and post-test
	The results suggest that TC (experimental group) had positive effects on sleep quality, depression and fitness. In the long term, the study showed that therapy with Tai Chi can be a low-cost complementary treatment for amphetamine-type stimulant dependence.



	Bock et al.

(2019)

England [25]
	Randomised clinical trial
	Two groups:

-One control group with a general well-being intervention programme.

-One experimental group with a yoga intervention programme.
	To analyse the efficacy of yoga as a complementary therapy for smoking cessation in a rigorously designed randomised prospective clinical trial.
	N = 227 (control group = 114; experimental group = 113)
	Smoking (Fagerström Test for Nicotine Dependence, FTND)
	Programme of yoga during 8-week treatment at home

- Pre- and post-test
	Yoga appears to increase the odds of successful smoking abstinence, particularly among light smokers.



	Podgórsk et al.

(2017)

Poland [28]
	Randomised controlled trial
	Two groups:

-One experimental group that performed aerobic treatment + concentration treatment.

-One control group that only conducted concentration training.
	To evaluate the effectiveness of health training for smoking cessation by young women in connection with the dopamine receptor gene (D4DR) in their genetic profile.
	N = 48 female smokers; control group (n = 22) and experimental group (n = 26)
	Genotyping (allele 7 in the D4DR gene in blood test) and physical activity
	6 weeks, 60–75’ sessions seven days/week (swimming, aerobic dance, Pilates, Zumba, jogging, Nordic walking and cycling)

-Pre- and post-test
	The results of the study show that an intensive, 6-week health training programme had a significant influence on smoking cessation. Smoking quitters who are genetically predisposed and decide to take up aerobic training in combination with concentration training have much greater chances of quitting smoking. Individuals undertaking aerobic training in combination with concentration training are three times more likely.



	Roessler et al.

(2017)

Denmark [21]
	Randomised controlled trial
	Three groups:

-One control group that did not receive the aerobic intervention.

-One experimental group that received a group physical exercise intervention.

-One experimental group that received an individual physical exercise intervention.
	To examine whether physical activity as an adjunct to outpatient alcohol treatment has an effect on alcohol consumption following participation in an exercise intervention of 6 months’ duration and at 12 months after treatment initiation.
	N = 175 patients; physical exercise group (experimental group; n = 61); physical exercise individual (experimental group; n = 59); control group (n = 52)
	Severity of the addiction measured with the Addiction Severity Index (ASI); alcohol consumption measured with the Timeline Followback (TLFB) questionnaire; physical activity measured with the International Physical Activity Questionnaire (IPAQ)
	Group 1: group exercises (24 weeks, running, twice/week); group 2: individual exercises (running, twice/week).

-Pre- and post-test (6 and 12 months)
	Findings from the Healthy Lifestyle Study support existing evidence of physical exercise as adjunctive treatment for alcohol use disorder; it may be effective. Moderate-level physical activity was found to be protective against excessive drinking at follow-up.



	Patten et al.

(2017)

USA [26]
	Randomised controlled trial
	Two groups:

-One experimental group with vigorous physical activity exercise sessions.

-One control group with health education.
	To evaluate the potential role of supervised vigorous exercise as a smoking cessation intervention for depressed females.
	N = 30 middle-aged women; control group (n = 15); experimental group (n = 15)
	Smoking status (NicAlert salivary cotinine test); physical activity (accelerometer); and depressive symptoms (PHQ-9)
	Exercise gradually progressed from moderate to vigorous intensity by adding 2–4 min of vigorous exercise weekly. The participants started out their first week with 3 days of 20 min of moderate and 4 min of vigorous-intensity exercise. By week 12, participants were to complete 3 days of 30 min of vigorous-intensity exercise

-Pre- and post-test (12 WEEKS)
	Supervised vigorous-intensity exercise is feasible and enhances short-term smoking cessation among depressed female smokers.
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