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Background
People who use opioids represent about 40% of the estimated 
1.5 million people receiving treatment for illicit drug use in the 
European Union (including Norway and Turkey) in 2017.1 
Individuals with an opioid dependence not only are at high risk 
for premature death due to overdose,2,3 but also frequently 
experience physical and mental health problems.4,5 Opioid 
dependence contributes to a large proportion of life years lost 
due to substance use disorder (SUD).4,6

Despite the substantial effect of opioid substitution therapy 
(OST) that reduces the number of life-years lost due to opioid 
dependence by several years,7 high morbidity and mortality 

remain. Further, a high dropout rate from OST has been found 
in several settings: Almost half the people in OST dropped out 
of treatment at 12 months.8 In order to deal with opioid 
dependence, it is important to develop primary and adjunctive 
treatments that are obtainable, affordable, and effective.9

Physical activity (PA) and its physiological health benefits 
are well-established.10,11 In this article, PA is defined as any 
bodily movement that increases energy expenditure as opposed 
to exercise which is planned, structured, repetitive, and inten-
tional PA intended to improve or maintain physical fit-
ness.12 PA has also been found to improve physical and mental 
health outcomes for people with mental illness, anxiety and 
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stress disorders, and eating disorders.13,14 It addresses physical 
health as well as cognitive functioning and can constitute an 
adjunct treatment that complements standard pharmacological 
and psychological interventions.

The Salem Program, in the 1970 seconds, was one of the 
first to combine PA and treatment of alcohol dependence.15 In 
1972, a study examined the effect of jogging in hospitalized 
individuals with alcohol dependence and found improvements 
in physical status, sleep pattern, and self-esteem compared to 
age-matched controls.16 Another study, a randomized con-
trolled trial (RCT) that examined a group of 60 male heavy 
social drinkers, found that after 8 weeks a group that had been 
assigned to an exercise intervention had reduced alcohol con-
sumption compared to a pharmacologically treated group and a 
control group that did not receive any treatment.17 Based on 
these and other studies, it was concluded that PA in alcohol use 
disorder treatment could provide positive results on fitness, 
strength, anxiety, depression, self-esteem, and prevention of 
relapse if adherence to the program was high and the program 
itself was of sufficient quality and duration.18

The role of exercise interventions and knowledge on suitable 
adaptions for people with SUDs beyond alcohol dependence has 
been less clear. PA may have concomitant therapeutic effects 
related to both the aforementioned approaches to treat opioid 
use disorder (OUD) due to its influence on comorbid condi-
tions19,20 including effects on depression, anxiety, posttraumatic 
stress disorder, as well as cardiovascular and respiratory dis-
eases,21-26 which are common among patients with SUD.27,28 
However, there is a lack of broad systematic reviews summariz-
ing and synthesizing the effects of PA interventions and neces-
sary adaptations in the context of OST.29 Some individual 
studies have been conducted that may indicate some effects, but 
it is still uncertain what the overall picture looks like.

Existing systematic reviews30-32 have included studies with a 
focus on alcohol, substance use, and smoking in the same anal-
yses, as well as studies with a focus on prevention, harm reduc-
tion, and treatment. They all concluded that exercise has shown 
promising results and has great potential as an effective adjunc-
tive treatment for SUD. In the present review, we explicitly 
focus on studies on PA in the treatment of OUD, that is, treat-
ment for people with opioid dependence, such as heroin or pre-
scription opioids. Although some previous systematic 
reviews26,33,34 that cover OST have been published, these have 
included interventional studies exclusively, resulting in few 
studies. They showed that exercise interventions have the 
potential to improve health and wellness features for people in 
OST. The reviews have also suggested that there is a need for 
studies with more standardized interventions and stronger 
methodology. To date, one systematic review deals specifically 
with individuals in OST.33 That review includes 3 interven-
tional studies. Two other systematic reviews on populations 
with SUD address OST.26,34 Both include the same 3 interven-
tional studies. Observational studies could add important 

knowledge on the situation and the need for adaptions of 
approaches, and an assessment of both experimental and obser-
vational evidence from these 2 types of studies may be particu-
larly insightful. Interventional studies often recruit selected 
populations that are not representative of the population 
affected by the condition of interest. Formulating inclusion and 
exclusion criteria to identify a homogeneous group of partici-
pants based on complex comorbidities can prove difficult. 
Exclusion criteria such as a history of psychotic disorder or 
current psychotic symptoms, an eating disorder, and suicidality 
limit the number of potential participants in the target group. 
Thus, the applicability of such data to more general popula-
tions is unsure. Observational studies can help address these 
gaps. They are necessary to describe the disease burden and the 
health care needs.35,36 The integration of observational studies 
can provide further information on patient groups who may 
have been excluded from interventional studies.

The global recommended level of PA for adults is moder-
ate-intensity aerobic PA for at least 150 minutes per week or at 
least 75 minutes of vigorous-intensity aerobic PA throughout a 
week.11 Physical inactivity is more common in countries of 
high income than in those of low income.37 This can be 
explained by more sedentary occupations and regular use of 
motorized transportation.37,38 People enrolled in OST are sel-
dom employed and often cannot afford to travel by car. Instead, 
they often walk or bike to pick up their medicine or in their 
constant pursuit of drugs/money. Yet, the aforementioned rec-
ommendations should rather be considered aspirations for 
people with OUD due to barriers that can pose an obstacle to 
PA. They may have health and life concerns that disrupt clini-
cal study participation.39

In this context, we therefore aim to systematically review 
studies on the role and adaptions of PA for people receiving 
OST, which constitute the largest subgroup of patients with an 
illicit SUD in the European Union.1

Methods
This article aimed to identify all relevant interventional and 
observational studies on PA in OST. A study protocol was 
developed according to the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) guide-
lines40 and pre-registered within the international prospective 
register of systematic reviews (PROSPERO; registration num-
ber: CRD42020109873). The PRISMA 2020 Checklist can be 
found in Supplemental Table S1.

Information sources and search strategy

The electronic databases PsycINFO, EMBASE, MEDLINE, 
CINAHL, and Web of Science were searched in September 
2020 for studies investigating any form of PA as a therapeutic 
intervention strategy in OST. A supplementary search was 
conducted on September 1, 2021. The key search terms were 
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connected (and brought together with the Boolean expression 
OR and then combined with Boolean AND) to 1 of 2 catego-
ries: OST and PA, as follows:

1. Exposure terms: physical activity, physical fitness, physi-
cal endurance, exercise, aerobic fitness, aerobic capacity, 
motor activity, motor control, cardiovascular fitness, car-
diovascular capacity, muscle strength, muscular strength

2. Population terms: methadone, opioid, opiate, buprenor-
phine, naloxone, naltrexone, maintenance, substitution, 
replacement

For a more detailed description of the search string, see 
Supplemental Table S2.

The search strategy was adapted for each database accord-
ing to its specific parameters. The search was not restricted by 
language or study design. Grey literature searches were per-
formed to warrant maximum coverage of the subject area. The 
grey literature strategy covered searches on Google, Google 
Scholar, and Open Grey. The extraction process was conducted 
following the PRISMA methodology and used the Participants, 
Intervention, Comparison, Outcome, and Study Design 
(PICOS) strategy.

Study eligibility and selection process

After duplicates were removed, 2 authors (SEA and EF) inde-
pendently screened the titles and abstracts of all retrieved refer-
ences against the inclusion and exclusion criteria (see Table 1). 
The full texts of potentially relevant papers were then 

individually examined by the same 2 authors. A senior 
researcher (LTF) resolved discrepancies and confirmed the rel-
evance of all included papers. Articles were considered eligible 
for this systematic review if they included PA level measures or 
an exercise-based intervention in people receiving OST for 
OUD. Regarding outcome measures, we focus on physical and 
mental health, as well as perceived health.

Using Clarivate Analytics EndNote X9, full-text articles 
were screened and inclusion/exclusion was agreed upon 
through discussions. Studies with inadequate control strategies, 
such as small samples, were included in the review to present a 
comprehensive overview of the empirical status of this field. 
The reference lists of papers retrieved from the original search 
were manually inspected for additional references. The full 
details of the search are detailed in Figure 1.

Data extraction, risk of bias assessment, and data 
synthesis

Two review authors (SEA and EF) independently extracted 
data from the search results and performed a quality/risk of 
bias assessment of the included articles. Since the present 
review included studies with different research designs, quality 
assessment/risk of bias tools for the specific study designs were 
used. The Evidence Project Risk of Bias Tool41 assesses the risk 
of bias across both randomized and non-randomized study 
designs and is therefore applicable to interventions that include 
a range of study designs. The Newcastle-Ottawa Scale42 was 
designed to evaluate bias based on selection, comparability, and 
assessment of the outcome or exposure. As the effectiveness of 

Table 1. Inclusion and exclusion criteria.

Inclusion criteria

Population: Adults enrolled in OST

Exposure: Exercise-based intervention or status of physical activity level

Comparators for the interventional studies: Not receiving a similar exercise-based intervention

Outcomes for the interventional studies: Changes in physical function, mental health, and perceived health

Outcomes for the observational studies: Status of physical activity, mental health, and perceived health

Study design: interventional (randomized controlled trials, controlled clinical trials) or observational (prospective or cross-sectional) studies 
conducted in any setting (inpatients or outpatients)

Language: English, German, Norwegian, Swedish, Danish

Publication status: Published articles indexed in PsycINFO, Medline, Embase, CINAHL, and

Web of Science

Exclusion criteria

Animal studies/cell studies

Studies not including patients enrolled in OST

Non-quantitative studies
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an intervention was not measured, this tool is suitable for the 
evaluation of cross-sectional studies. By using these 2 tools, the 
quality of the included studies could be assessed in a reliable 
manner, taking into account differences in research designs. 
The level of agreement between the 2 authors in terms of risk 
of bias assessment was calculated and reported in terms of 
Cohen’s kappa score.43

Due to an insufficient number of articles that overlapped on 
exposure and outcome, the data were deemed unsuitable for a 
meta-analytic approach. Our discussion covers all articles, 
including those with a high risk of bias or small sample size. 
The results are presented in a descriptive narrative summary 
including important information about study populations, 
design and study procedures, as well as synthesized patterns 
across studies.

Results
The initial search yielded 2105 records. Following the exclu-
sion of duplicates and non-eligible records, we retrieved 26 
articles for full-text screening. Ten studies met the inclusion 
criteria. The 2 researchers (SEA and EF) rated each study on 
study quality/risk of bias and achieved high inter-rater 

reliability. For the Evidence Project risk of bias tool, Cohen’s 
kappa was 0.91, and for the Newcastle-Ottawa Scale, it was 
1.00, suggesting almost perfect agreement.44

In the 10 articles, 1215 participants were included. In Table 2, 
we summarize the extracted data and study characteristics. The 
search of the grey literature did not yield any additional articles. 
The studies were carried out predominantly in high-income 
countries. Seven studies were conducted in the United States,45-51 
one in Spain,52 one in Switzerland,53 and one in Lebanon.54 All 
studies included adults over 18 years of age and both sexes.

We found some common characteristics between the 
included articles using the Newcastle-Ottawa Scale for cross-
sectional studies and the Evidence Project risk of bias tool 
assessing interventional studies. In the interventional studies, a 
maximum score of 8 stands for “good quality”41 (Supplemental 
Table S3). The study by Abrantes et al scored 3/851 and the one 
by Pérez-Moreno et al scored 5/8.52 The studies by Colledge 
et al,53 Shaffer et al,48 and Uebelacker et al50 scored 6/8. The 
pilot study by Cutter et  al scored 7/8 on the quality assess-
ment.47 One of the common limitations was the lack of ran-
dom selection of participants for assessment.48,50-53 One study 
did not report data, thus excluding the evaluation on this 

Records iden�fied through 
database searchinga

(n = 2105)
Sc
re
en

in
g

In
clu

de
d

El
ig
ib
ili
ty

Id
en

�fi
ca
�o

n

Addi�onal records iden�fied 
through other sourcesb

(n = 1)

Records a�er duplicates removed 
(n = 1547)

Records screened 
(n = 1547)

Records excluded 
(n = 1521)

Full-text ar�cles assessed 
for eligibility 

(n = 26)

Full-text ar�cles excluded, 
with reasons

(n = 16)

No opioid subs�tu�on 
therapy (n = 4)
No physical ac�vity (n = 4)
No observa�onal study 
(n = 7)
Retrospec�ve controlled 
study (n = 1)

Studies included in 
quan�ta�ve synthesis

(n = 10)

Figure 1. PRISMA flow diagram of search and selection of studies.
aRecords identified from PsycINFO, EMBASE, MEDLINE, CINAHL, and Web of Science.
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dimension.47 The quality of the included cross-sectional stud-
ies was assessed as satisfactory,45 good,54or very good 46,49; see 
Supplemental Table S4 for a more detailed report. Only one of 
the interventional studies had a sample size of >50.48 One 
article54 reported a power analysis and 4 articles reported effect 
sizes.47,50,51,53

All studies included adults who had opioid substance 
dependence, often combined with other substances, and 
enrolled in specialist treatment programs. One study included 
people attending heroin-assisted treatment53 and 9 studies 
included those engaged in methadone maintenance 
therapy.45-52,54

In total, the interventional studies reported low intensity 
(maximal heart rate 55%-82%) except for Colledge et  al,53 
where the intervention was designed to increase the heart rate 
to moderate/vigorous intensity. One study did not report the 
intensity of the exercise intervention.51

Interventional studies

Six studies47,48,50-53 were designed as interventional studies, 
with 197 subjects in total, and examined PA for people receiv-
ing OST. The number of participants per study varied between 
1952 and 5948 participants; 27%51 to 100%52 of the participants 
were male.

Exercise interventions varied considerably between studies. 
Treatment duration ranged from 8 weeks47 to 5 months.48 The 
exercise sessions lasted from 20 to 90 minutes per week from 1 
to 5 sessions. The total duration of the weekly exercise lasted 
between 50 and 180 minutes.

The exercise intensity scale developed by the Norwegian 
Olympic Centre55 was used to classify training intensity 
(I-zones). Two studies51,53 did not rate exercise intensity, 3 
studies47,48,50 included exercise interventions with an intensity 
belonging to intensity zone 1, and one study52 enforced exercise 
classified as I-zone 2.

Of the 6 interventional studies, 4 employed control proce-
dures that matched the PA intervention in terms of time, fre-
quency, and duration without a PA element,47,48,50,53 one 
included a control arm consisting of treatment as usual,52 and 
one did not have control procedures.51

All exercise interventions were supervised, mainly by exer-
cise professionals or trained personnel. Exercise training ses-
sions were delivered face to face, except for one47 who used a 
computer game platform. Five studies47,50-53 used measure-
ments for PA. Of these, one52 reported maximum heart rate 
and another51 used accelerometers to measure PA.

The adherence to the exercise interventions also varied 
between studies: the study52 with the highest adherence 
reported 71% completed sessions, the lowest adherence was 
37%,48 one study50 reported 50% adherence, 2 studies47,51 
reported that 63% of intervention sessions were completed, and 
one study53 reported that 38% of the participants missed fewer 
than 5 of 23 sessions.

In total, 5 interventional studies provided data on dropout 
from exercise interventions. The dropout rate ranged from 
7%47 to 36%.52 One study reported 14% dropout after rand-
omization and before the start of the intervention.53

Observational studies

Four studies with a cross-sectional design were identi-
fied,45,46,49,54 including a total of 1018 participants, that assessed 
PA. Aside from these, no other observational study designs 
were identified. Two of the articles on the cross-sectional stud-
ies were mainly based on the same population and study,46,49 
but presented different outcome variables. All cross-sectional 
studies used the International Physical Activity Questionnaire 
(IPAQ) to evaluate the level of PA. No study rated exercise 
intensity or used objective measures such as accelerometers or 
other outcomes such as VO2max.

Substance use

One interventional article did not report substance consump-
tion as an outcome.50 Two articles found no differences in sub-
stance use between the intervention and control groups.52,53 In 
Cutter et al47 both groups reduced their consumption. Extended 
treatment was positively correlated with reduced drug use. 
Interestingly, one cross-sectional study found that those who 
met the recommended PA guidelines were significantly more 
likely to report a reduced likelihood of relapse as a benefit of 
exercise than those less active.46 Five of the cross-sectional arti-
cles found that a decrease in substance use was associated with 
PA or exercise46-49,51, two did not report substance consump-
tion as an outcome.45,54

Mental health

Five studies reported depression as an outcome: In 3 studies, no 
differences in mental health were found compared to baseline 
data51 or the control group.48,53 In one study, depression was posi-
tively related to inactivity49 and in another study, a significant 
reduction compared to the control group was found.45 Four stud-
ies reported anxiety as an outcome.46,48,50,51 Two found a reduc-
tion compared to the control condition (reduced anxiety of 77.8% 
in the intervention group versus 65.1% in the control group,46 
and a 1.79 point decrease in anxiety from pre- to post-class in the 
intervention group versus a 1.07 point decrease in the control 
group50); two found no difference to the control group48 or base-
line measurements.51 Three studies reported stress as an out-
come.45,47,53 Two studies reported a decrease in stress from pre- to 
posttreatment but found no differences compared to non-exercis-
ing controls.47,53 In one study, the intervention group reported 
significantly lower levels of psychiatric stress than the control 
group.45 Two studies reported dimensions of QOL as out-
comes.47,52 Both found no difference compared to controls. 
However, one study presented a significantly increased QOL in 
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the exercise (from a score of 76 to 87 on the global QOL scale) 
but not in the control group (from 76 to 77) after the interven-
tion.52 Two studies reported dimensions of sleep.53,54 In a cross-
sectional study, 69% of the subjects reported poor sleep quality54 
whereas non-significant improvements in subjective sleep quality 
were reported in an RCT.53

Physical activity/fitness

All 4 cross-sectional studies investigated PA levels. They report 
that roughly 30% of the participants met the global recommen-
dations for PA. Additionally, people enrolled in OST scored 
higher on sedentary behavior than the rest of the population. 
In Beitel et  al45 27% reached the recommended PA level. In 
Caviness et al46 and Stein et al49 38% met the recommendation. 
The newly published article from Mahboub et al54 described 
that 71% had low PA levels.

An overall increase in physical fitness was observed in the 
exercise intervention groups; although not all interventional 
studies had a physically active control group. In Colledge et al53 
the participants in the exercise group significantly increased 
their PA level and handgrip strength. In the Cutter et al study,47 
incorporating Wii fit gameplay, the active gameplay interven-
tion group reported a higher level of moderate and high-inten-
sity PA than the control group during the sessions (35 kcal 
more). They also reported higher levels of overall moderate-to-
vigorous PA outside sessions (9.7 hours per week versus 
4.0 hours per week). Pérez-Moreno et  al52 who conducted a 
randomized clinical trial in prison also reported a significant 
increase in several aspects of physical fitness, including strength 
and heart rate. Small-to-moderate effect sizes for increases in 
PA were also observed in the study by Abrantes et al51

Other f indings and f indings on barriers and 
facilitators of PA

Two studies49,53 reported on physical functioning, quantified by 
the Short-Form Health Survey SF-3656 and SF-12.57 In one of 
them,53 the exercise group scored significantly better than the 
comparison group at baseline, during, and after the interven-
tion. In Stein et al49 the time spent sitting per day was inversely 
associated with physical functioning. Three studies recounted 
adverse events.50-52 No serious event was related to PA or par-
ticipating in the respective interventions.

Two studies reported low participation rates: In a clinic with 
about 150 patients, 16% were willing or able to participate.53 
Another study stated a slightly higher percentage of 23%.47 
One interventional study51 used peer-facilitated PA interven-
tions, one study53 used study personnel for the execution of the 
intervention, 3 studies48,50,52 used external instructors, and one 
study47 used video games. Class attendance was lower than 
desired in one of the studies using an instructor50 and the other 
2 had the highest dropout rates among the intervention groups 

(36%52 and 28%48). Abrantes et al51 found that peer-facilitated 
PA interventions were effective and satisfactory for the partici-
pants. They also found that non-adherence was often linked to 
health-related issues, homelessness, relationship issues, court-
mandated appearances, loss of transportation, looking for work, 
and disruptions in their smartphone access or data plans. 
Group walks in nearby parks were experienced positively. 
Moreover, the use of the Fitbit activity tracker was facilitating 
and motivating. Cutter et al47 used video games in the inter-
vention and control groups. Participants in both groups showed 
high acceptability and satisfaction. Colledge et  al53 reported 
low adherence in the control group which carried out non-
exercise group activities. Adherence was high in the interven-
tion group that completed a training program that the 
participants themselves were able to determine and influence. 
Shaffer et al48 reported a dropout rate of 28% and participants 
who transferred from the yoga intervention to conventional 
treatment because they wished for a less demanding and active 
activity. They also found a lack of staff acceptance of the inter-
vention. Participants in the study by Uebelacker et al50 showed 
acceptable levels of satisfaction with the yoga program. 
Moreover, the PA intervention took place at the OST clinic. 
The familiarity of the setting may be important for helping 
participants feel comfortable attending sessions. According to 
Beitel et  al45 female participants were more likely than male 
participants to report interest in exercise group participation. 
Caviness et al46 found that as age increased, there was also an 
increase in the endorsement of barriers related to possible 
injury, poor health, or physical disabilities.

Discussion
This systematic review raises an important topic of health 
behavior as a treatment for OUD. There is a lack of studies 
covering PA interventions and activity status, and this current 
review is distinct from earlier reviews as it includes both inter-
ventional and observational studies.

In general, the overall activity status within OUD is low, with 
an almost non-existing high-intensity exercise load.45,54 The gen-
eral findings of the interventional studies show positive indica-
tions for effects on physical fitness, substance use, and mental 
health. These results should be carefully interpreted because of few 
high-quality studies within this population. However, they are 
consistent with findings from other SUD populations.30,31

In epidemiological research, the most significant health 
benefits were observed among training programs of greater 
duration and/or higher intensity.11 The studies included in this 
review delved into a wide range of PA with varying results. 
Thus, existing literature can not provide sufficient information 
on the importance of type and intensity of activity as this 
requires many studies where different PA has been carried out 
with different intensities.

We found that approximately 30% of people in OST met 
the global recommendations for PA. Thus, they are roughly at 
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the same level as the general population.38 This may be because 
they walk more and spend less time sitting still. Due to their 
life circumstances, they have a less sedentary lifestyle than the 
general population. At the same time, they are at increased risk 
for mental and physical illnesses. We found that the partici-
pants often were satisfied with the interventions and that the 
interventions themselves were not the main reason for low 
attendance or dropout.47,50,51 The most common reasons for 
non-adherence were health-related issues and substance use 
relapse.50,51 Furthermore, a high rate of psychosocial stressors, 
including low income, homelessness, and transportation prob-
lems, can influence the level of adherence.51,58 The result may 
be that individuals do not have the surplus energy they need to 
participate. Abrantes et  al51 pointed out that social determi-
nants are important for the execution of an exercise interven-
tion. By having the exercise sessions at the clinic, participants 
would be spared extra travel and meeting arrangements. 
Another facilitating factor could be the provision of training 
gear, sports equipment, food and drink after the sessions, and 
help with their smartphone cellular data plans.51,59 The last one 
is especially relevant if the intervention includes the wearing of 
a device or using a smartphone app that tracks daily activity. 
The use of PA monitors is a cost-effective approach that can 
reach a wider number of participants. They can register PA 
throughout the day and include exercise and everyday activi-
ties.60 Abrantes et al51 reported that participants had positive 
feedback on the use of the Fitbit. Another facilitator for par-
ticipation is the integration of PA in OST. Colledge et al53 rea-
soned that a longer-term program might lead to an increase in 
participation, due to increased trust and acceptance of an estab-
lished program. If an intervention is not tailored to the partici-
pants, low motivation, low interest in participation, and low 
adherence can be the consequences.

This was also reflected in the participation rates of the 
studies. Many of them had small sample sizes. Despite a large 
number of available patients at the respective recruitment 
sites, only a few were able and/or willing to participate. Poor 
overall health or acute health crises have been stated as the 
main reasons for nonadherence and dropout and are referred 
to as barriers to PA,50,51 although the expectation of improved 
health has a positive influence on participation.46 Lack of 
motivation might also prevent participation.46 Participants 
who experience exercise as rewarding and enjoyable are less 
likely to drop out of the program.60 Staub et  al59 also con-
cluded that treatment must be tailored to the health condi-
tions of the participants. Exercises that are too challenging can 
entail low levels of motivation and adherence. In a group set-
ting, different physical abilities can lead to bored participants 
on the one hand and overburdened ones on the other. Thus, 
exercise interventions have to be effective in promoting 
patients’ health and simultaneously consider the needs of the 
participants. The study by Colledge et  al53 implemented 
patient feedback to design the exercise program and reported 

only 8% non-compliance. In this regard, it is also important to 
consider the age and gender of the participants. With increas-
ing age, the barriers for PA might increase as a result of dete-
riorating health conditions.46 Women may be more apt to take 
part in group exercise programs than men.45

Administering a structured intervention to persons in OST 
can be complicated by homelessness, social instability, personal 
economy, but also overall physical and mental health. Perhaps 
only the most resourceful patients are recruited due to the 
nature of interventional studies, and their inclusion and exclu-
sion criteria. Three interventional studies48,50,53 relied on the 
health service staff or the principal investigator to decide 
whether patients should be excluded from the study. They had 
to infer medical conditions that would make participation dif-
ficult or potentially dangerous. In this way, interventional stud-
ies are vulnerable to selection bias. Abrantes et  al51 excluded 
patients with current eating disorders. On the other hand, 
Mahboub et al54 found in their observational study that 45% of 
the participants had a food addiction. People with OUD show 
an interest in bodily movement if the programs meet their 
requirements. One review32 describes the most preferred type 
of exercise as walking and strength training, and patients would 
like exercise to be integrated as available in treatment facilities. 
Involving staff members in the intervention or using a peer-
facilitated model could not only be more cost-effective than 
hiring external instructors but also allow for sustainability of 
the intervention, as well as raise staff acceptance.48,51 Shaffer 
et al48 reported that the addiction counselors showed a lack of 
acceptance of the new treatment and seemed to be more inter-
ested in the affirmation of established treatment methods. This 
can lead to poor recruitment and low adherence if the partici-
pants do not feel support from their counselors. Peer-facilitated 
interventions are conceivably the most cost-effective way of 
integrating PA in OST. Additionally, participants may benefit 
from being exposed to successful examples of their peers.60 The 
self-determination theory identifies relatedness as a basic psy-
chological need necessary to promote motivation.61 High-
prevised relatedness between participants and supervisors may 
also increase adherence and lower exercise dropout. A prereq-
uisite is that the exercise supervisors receive sufficient training 
to be competent in the execution of the intervention and to 
provide constructive feedback. Support and engagement from 
staff and exercise trainers can be a motivating factor for adher-
ence and participation. Constant reminders of the sessions and 
confirmation that participants will not be excluded due to some 
missed sessions are other important factors.59

Few studies reported pre and post-data on substance use or 
symptoms of SUD, such as cravings or abstinence, and thus no 
meaningful conclusions can be made from this review. 
Nevertheless, such an important topic should receive more 
attention in future studies. Exercise interventions show posi-
tive mental health outcomes for patients, for example, reducing 
stress, anxiety, and depression.45,46,49,50
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Not surprisingly, people who participate in exercise interven-
tions increase their total daily activity level, as well as strength and 
aerobic fitness. This total increase in physical fitness and activity 
level was not seen to the same degree in control conditions and, as 
such, demonstrates the potential of exercise interventions. Instant 
reward with a relatively low amount and effort is perhaps one of 
the greatest benefits of exercise as therapy.62 Although 3 of the 
interventional studies were designed as pilot studies, their find-
ings are in line with meta-analyses on physical exercise interven-
tions among subjects suffering from various diseases.31,63,64 PA 
and exercise show the potential to be an adjunctive therapy for 
individuals with dependence on opioids to improve health and 
daily function.

We find a wide range of different outcomes in the included 
studies, which was also noted in another systematic review on 
the OST population.33 As such, there is a need to coordinate a 
standard in physical function testing, which can increase the 
use of exercise tests in both research and clinical practice.

Establishing a consensus on physical tests can help close the 
gap between different medical disciplines and ultimately improve 
patient treatment. Other medical disciplines could set examples 
for the input and coordination of similar tests. For instance, many 
people diagnosed with mental illness or SUD are at increased risk 
of heart and lung disease. There are other disciplines and profes-
sions that could add valuable information to this scope, such as 
exercise physiologists and physiotherapists.

Notably, a small number of studies were included in the pre-
sent review. This research field seems thus in its infancy and 
lacks adequate and proper trials so far. We were unable to con-
duct a meta-analysis due to the few studies and the heteroge-
neity between them. The wide range of different methods used 
to measure and classify PA and the variety of designs made it 
also difficult to compare studies and perform a meta-analysis.

Another finding was the inconsistency in the measurement 
and definition of PA in the included studies and the absence of 
objective measurement of PA. Lack of reporting and descrip-
tion of interventions lowers study quality and increases the 
degree of bias. The current review highlights the need for 
researchers in this field to further explore the practice of PA in 
medication-assisted OUD treatment. A prerequisite for this is 
the use of appropriate and agreed-upon tools to measure PA to 
obtain reliable and comparable results. The published research 
in the area of PA among people in OST is small in quantity 
and low to moderate in quality. Researchers have tried to sys-
tematically analyze PA in SUD treatment before29,30,33 and 
have come to the same general conclusion that the research 
field has to conduct several methodologically comparable stud-
ies to reach reliable conclusions. Nonetheless, there has been a 
rise in interest in this field of study in recent years. Studies 
should continue to meet higher standards in terms of research 
design and methodology. In addition, studies with PA should 
include people with professional exercise competence to design 
appropriate training interventions.

One limitation of this review is that 2 of the 3 cross-sec-
tional studies had the same study population.46,49 Another con-
cern that arises due to studies with single-source, self-report, 
cross-sectional designs is that of common method bias (CMB). 
CMB occurs when the instrument or measurement method is 
responsible for variations in responses rather than the actual 
predispositions of the respondents.65 Cross-sectional survey 
study designs are particularly prone to the occurrence of CMB. 
Other common risks associated with self-reporting are recall 
and social desirability biases. Only 2 of the 4 cross-sectional 
studies46,49 acknowledged potential bias; none of them tested 
for CMB.

Although the differences between countries can be vast, 
individuals with an opioid dependence consume a great part 
of available treatment resources. PA in combination with 
other types of therapy may effectively reduce withdrawal 
and abstinence symptoms for OUD.31 Furthermore, the 
benefits of PA can have a motivating effect on patients 
receiving OST.47

There are several suppositions as to why PA appears to be 
effective in the treatment of patients with SUD.66,67 One key 
hypothesis is that mastery of one segment of life may “spill 
over” to other areas.68,69 The biological monoamine theory 
states that depression is caused by underactivity of monoam-
ines in the brain, such as dopamine, serotonin, and norepineph-
rine18,70 and that exercise increases their levels. The endorphin 
theory suggests that electrical impulses stimulate the produc-
tion of endorphins71 blocking pain messages from reaching the 
brain. According to the distraction theory, PA provides relief 
from everyday life hassle72 whereas the thermogenic theory 
hypothesis posits that increased temperature through exercise 
is responsible for mood enhancement.73 However, none of the 
theories mentioned above have yet received strong support 
from empirical data.66,74,75

Conclusions
In conclusion, this systematic review provides insight into the 
role of physical activity in opioid substitution therapy. We 
found that increased physical activity positively affects physical 
fitness, substance use, and mental health in patients with opi-
oid use disorders. These findings are in line with other sub-
stance use disorder populations. Furthermore, our findings 
highlight barriers and facilitators to the implementation of fea-
sible and acceptable PA interventions. PA interventions should 
meet the needs of individuals enrolled in OST, involve the 
health service staff, and consider practical aspects that affect 
the implementation process. This review also showed a lack of 
standardized interventions and outcomes, a lack of analytical 
power, and attention to bias in interventional studies on physi-
cal activity in opioid substitution therapy. Further research 
should focus on improving the methodological issues of power 
and design, but also bridge knowledge into useful adaptions for 
the group.
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