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INTRODUCTION 

Opioid agonist treatment programs (OAT) are a core 

component of drug and alcohol services in NSW. These 

programs involve administration of opioid agonists in 

addition to counselling and behaviour therapies and can 

assist in the management and relapse prevention of opioid 

use disorder.1 It has been well documented however, that 

many of the vocational, social, physical and psychiatric 

health concerns common in an alcohol or other drug 

using population are not resolved when a person ceases 

drug use.2 Quality of life (QOL) is a measure 
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encompassing all aspects of a person’s health and 

engagement with society, including physical and 

psychiatric wellbeing, social and occupational 

engagement, and living conditions. Opioid use disorder 

has the lowest QOL, and highest disease burden of all 

substance use disorder (SUD) populations.3 While OAT 

does lead to initial improvements in QOL, it remains 

below that of the general population.4 There is a growing 

belief that QOL should be used as an outcome measure in 

OAT, or as an alternative measure of disease severity.5 

This considers the vast range of challenges experienced 

by people using OAT and offers a more patient centred 

measure of dependence severity and recovery. In addition 

to poorer QOL, SUD is correlated with elevated rates of 

physical illness, including diabetes and cardiovascular 

disease.6 SUD patients have the largest gap in life 

expectancy of all mental health disorders when compared 

to the general population.7 Furthermore, people with SUD 

have an increased prevalence of cardiovascular risk 

factors and a decreased exercise capacity.8 People 

receiving OAT have been shown to have low rates of 

exercise and significantly elevated risk of comorbidities 

such as diabetes mellitus, cardiovascular disease, and 

depression compared to the general population.9 The 

integration of exercise programs as an adjunct therapy for 

SUD is gaining popularity for their reported benefits to 

patient outcomes. Previous reviews have indicated that 

exercise is both feasible and safe in a SUD population, 

and that it offers significant benefits for QOL, depression 

and anxiety outcomes.10 Furthermore, engagement with 

exercise-related activities has been reported to result in 

longer periods of abstinence during treatment for SUD.11 

Despite the growing body of evidence for exercise within 

SUD, evidence for exercise to improve QOL and related 

outcomes within OAT settings remains limited. The 

primary purpose of this study is to investigate the impact 

of a 12-week exercise intervention on mood and QOL of 

people in a residential OAT rehabilitation program. It 

will further characterise the physical health and fitness of 

patients with SUD, and their preferences regarding 

exercise interventions. Additionally, we will investigate 

the effect of performing an acute bout of exercise on 

psychological outcomes including mood and cravings as 

secondary outcomes in aid of identifying further 

motivators for participant engagement. We hypothesise 

that QOL, fitness and self-efficacy to exercise will 

increase following a 12-week exercise intervention. 

Furthermore, we hypothesise that the fitness levels of 

SUD patients will be below age and sex matched norms.  

METHODS 

Type of study 

This is a 12-week single arm intervention with a natural 

history control. This trial has been registered with the 

Australian New Zealand clinical trials registry 

ACTRN12622000213741. The study was conducted in 3 

phases, at the end of each phase participants will re-

consent to voluntarily participate in subsequent phases: 

Phase 1 will be a cross sectional study involving an 

interview assessing participant’s demographics; 

anthropometry; Exercise preferences; QOL (EUROHIS-

QOL8); mood (K10); SUD severity (SDS); sleep quality 

(PSQI); Epworth sleepiness scale (ESS); self-efficacy for 

exercise (SEE), Post traumatic stress disorder Checklist 

for DSM 5 (PCL-5) and the ACSM’s exercise pre-

screening tool.12  

Phase 2 is an acute bout of fitness testing including the 

following assessments: 3-minute step test for 

cardiorespiratory fitness. Push up to fatigue for upper 

body muscular endurance. Hand grip dynamometer for 

general physical function and strength. Balance error 

scoring system (BESS) to assess balance. 3-minute curl 

up test for trunk muscular endurance. 30 second sit to 

stand for lower body muscular endurance. 6-minute Walk 

test to assess functional cardiorespiratory capacity. 

Positive and negative affect schedule (PANAS) (pre and 

post fitness testing) 

Phase 3 is a 12-week exercise intervention. Exercise 

groups will be run twice per week and involving a 

combination of aerobic, strengthening and stretching 

activities. All sessions will be led by an Accredited 

Exercise Physiologist. Intensity of the exercise session 

will be determined by the participant and a rating of 

perceived exertion scale will be used to measure exercise 

intensity at the end of each session.13 A brief Pain 

Inventory (BPI) will be completed weekly to assess 

subjective pain.  

Following the final session of this 12-week program, 

Phase 1 and Phase 2 assessments will be repeated. 

A participant timeline is provided in (Figure 1). 

Sample size 

The primary outcome is QOL measured using the 

EUROHIS QOL 8. Based on the results of Muller et al., 

2015 which had a calculated effect of 0.66. Utilising an a 

priori one tail difference between dependent means 

(matched pairs); Alpha set at 0.05 and power of 0.95, 27 

participants are required to complete the study. 

Alternatively, if power is set at 0.8, a sample size of 16 

participants is required to complete the study. We 

anticipate 10% of potential subjects will not meet the 

criteria to participate in exercise assessment and 

intervention. In addition, consistent with the average drop 

out of the treatment centre, we anticipate the attrition rate 

to be 50% from commencement of the intervention, 

therefore we intend to recruit a minimum of 36 and a 

maximum of 60 subjects to achieve a final sample of 16-

27 participants.  

Participating sites 

This trial will be completed in a long term, voluntary 

residential rehabilitation program at We Help Ourselves 

(WHOS), Lilyfield, Sydney. There are two programs 

within WHOS for individuals on opioid agonist 
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treatment. One program is for the stabilisation of 

substance use for individuals already on opioid agonist 

treatment and the other is for the reduction and cessation 

of opioid agonist treatments whilst undertaking the 

residential program. Programs run for 12 to 16 weeks and 

are open to people aged 18 or over. The exercise program 

will be delivered as part of the group therapy program 

within each of these units.  

 

Figure 1: Participant timeline. 

Table 1: Example session plan; participants will be able to choose the level of exercise, switching between levels as 

desired. 

Exercises Duration/reps 

and sets 
Notes 

Level 1 Level 2 

Sit to stand Squat 15 reps 3 sets 

Completed as circuit. 20 seconds rest 

between each exercise. 2 minutes rest 

between each circuit. 

Leg abduction toe tap Star jump 15 reps 3 sets 

Squat tap and reach Ball slams 15 reps 3 sets 

Incline push ups Modified or full push ups 15 reps 3 sets 

Calf raises Lunges 15 reps 3 sets 

Bicep curl- resistance 

band light 
Bicep curl- resistance band heavy 15 reps 3 sets 

Seated twist Oblique crunch 15 reps 3 sets 

Static stretching Static stretching 30 second hold  

Stretching of quadriceps, gluteal, 

hamstrings, anterior shoulder, 

posterior shoulder and lower back  

 

Recruitment 

Participants will be offered the opportunity to participate 

in this study within their first two weeks of admission. 

Those interested will complete informed consent before 

completing several psychometric questionnaires as a 

baseline assessment. Those who are deemed suitable for 

participation in exercise based on the exercise pre-
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screening will then complete an exercise assessment to 

complete their baseline assessment.12 

Inclusion criteria 

For inclusion in this study participants must be a resident 

at one of the opioid treatment program services at WHOS 

Lilyfield and have the capacity to provide informed 

consent. Participants will be excluded from participation 

in this study if they have a cognitive impairment leading 

to inability to cooperate or if they cannot communicate 

sufficiently in English. Additionally, participants will be 

excluded from exercise assessments and intervention if 

they do not meet the ACSM pre-screening criteria to 

participate in exercise without clearance from a medical 

officer, have an acute disorder that may be impacted by 

exercise (e.g., an infection) or have an orthopaedic 

condition that limits participation in exercise.  

Control 

A 3-month chart review of the facility will be completed 

separately from the period of the intervention. This will 

act as a natural history comparator for usual care 

treatment. This information will be used as control data in 

the absence of a formal control group. Data extracted 

during this review will include: Gender, SDS, K10, 

EUROHIS QOL8, PCL-5. 

Intervention 

Exercise program: the exercise intervention will involve 

two sessions per week, for 12 weeks duration. Existing 

studies have shown that a frequency of at least two 

sessions per week is required to illicit significant positive 

change in QOL, and that interventions longer than ten 

weeks see greater improvements in QOL.10 Each session 

will run for approximately 40 minutes and will be 

scheduled within the group therapy program at WHOS. 

Sessions will be completed on hospital grounds outdoors 

where possible. However, an indoor recreation room is 

available for periods of poor weather. Sessions will 

involve a combination of cardiovascular, muscle 

strengthening and flexibility exercises. Session plans will 

be altered weekly to prevent boredom and to maximise 

exposure to a range of exercise techniques through the 

program. We are not able to provide exact session plans 

prospectively as they will be tailored to the exercise 

capacity, interest, and any orthopaedic limitations of 

participants each week by the study Exercise 

Physiologist, however an example session plan is 

presented in (Table 1).  

Equipment used will be items which can be transported 

on and off wards, including resistance bands, boxing 

gloves and focus mitts, slam balls, balance pads and mats. 

There is also outdoor space for sports, walking and 

running activities. Session plans will be made available 

following the completion of the study as supplementary 

files in published works.  

Exercise intensity: exercise intensity will be self-selected 

with participants being encouraged to work at an intensity 

that feels good for them that day. Exercises will be 

modified as required to allow participants to work at their 

preferred intensity. Following the completion of each 

session participants will be asked to rate their subjective 

level of exertion on a 0-10 scale as stated by Neeley et al 

1992.  

Baseline and follow up assessment 

Baseline data will be collected by study personnel using 

interview, self-report questionnaires and exercise 

assessments. Information from participants files such as 

medication, physical and psychological diagnoses and 

substance abuse history including duration and 

substances of use will be extracted by clinic staff, 

deidentified and provided to investigators. 

Sleep 

In addition to the sleep measures taken in the baseline 

questionnaire, a subgroup of participants in the opioid 

reduction unit will also be asked to wear a wrist-worn 

actigraphy watch (GENEActiv) to monitor sleep and 

wake periods and activity in the first week of their 

intervention. Additionally, they will be required to 

complete a sleep diary during this period. This will be 

repeated during the 12th week of the exercise 

intervention. 

Acute response to exercise 

We plan to assess acute mood response to exercise. Mood 

will be measured using the positive and negative affect 

schedule (PANAS) immediately prior to completing the 

baseline exercise assessments, and again following the 

completion of the exercise assessments. This will be 

completed again at follow up assessments to evaluate if 

regular exercise has an impact on acute mood response to 

exercise.  

Other interventions 

Participants will continue with the residential program, 

which provides a therapeutic community model of care. 

This approach is peer based and aims to improve living 

and social skills of participants. The program includes a 

structured daily schedule of group programs, with three 

to four groups per day. Group content includes peer-

based feedback groups, harm reduction principles, relapse 

prevention, PTSD groups, acceptance and commitment 

therapy and exercise. Participants will also have access to 

GP’s psychologists, physiotherapy, and nursing staff 

throughout the program as required. 

Primary outcomes 

All outcomes were measured prior to commencing the 

exercise intervention and in week 12 of the intervention.  
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Quality of life: the primary outcome of interest in this 

study is change in quality of life (QOL) as measured by 

the EUROHIS quality of life 8 item scale.14 This is an 

eight-item scale (overall QOL, general health, energy, 

daily life activities, esteem, relationships, finances, home) 

and a shortened version of the 25-item world health 

organisation quality of life brief scale (WHOQOL BREF) 

and uses the same 5-point response scale.  

Secondary outcomes 

Self-efficacy for exercise: the self-efficacy for exercise 

scale (SEE) nine item scale, is a validated scale requiring 

participants to rate their confidence to exercise three 

times per week for 20 minutes while experiencing nine 

situations.15  

Psychological distress: the 10 item Kessler psychological 

distress scale (K10) will be used to assess the effects of 

the intervention on psychological distress.16 This is a 

validated ten-item scale which can be self-reported by 

patients or administered by a clinician to assess level of 

psychological distress.  

Exercise preferences: an exercise preferences 

questionnaire was developed based on the methods 

described in Abrantes.17 This assesses preferences 

regarding type of activity, timing of exercise initiation in 

relation to SUD treatment, company, intensity, and 

structure of the intervention. Perceived benefits and 

barriers to physical activity and a scenario of possible 

interventions are also assessed in this questionnaire.  

Positive and negative affect: the positive and negative 

affect schedule short form will be used to assess changes 

in affect from pre to post exercise session. This is a 

validated 20-item scale consisting of two mood scales 

measuring positive and negative mood states.18 

Exercise capacity: A battery of exercise assessments will 

be completed at baseline and at 12 weeks to assess 

participants’ exercise capacity. Exercise assessments will 

include a modified three-minute step test to evaluate 

cardiorespiratory fitness, the ACSM 3-minute curl up test 

and push up to fatigue to assess muscular endurance, a 

balance error scoring system test to assess balance, hand 

grip dynamometer to assess general body strength and a 

6-minute walk test and sit to stand in 30 seconds to assess 

functional capacity.19,20 

Additional outcomes 

Sleep: sleep will be assessed using the Epworth 

sleepiness scale (ESS) and the Pittsburgh sleep quality 

index (PSQI).21,22 The ESS is an eight-item self-report 

scale asking participants to rate the likelihood of them 

falling asleep during eight different activities. This is 

scored on a four-point scale (0-3). The PSQI is a self-

report questionnaire assessing sleep quality over the last 

month, using 19 items. A subgroup of participants will 

also be invited to wear a wrist-worn actigraphy device 

(GENEActiv) to monitor sleep and wake periods and 

activity and asked to complete a Karolinksa sleep diary 

for 1-week during both the first and last week of the 

intervention.  

Substance dependence: severity of dependence scale 

(SDS) is a five-item scale that provides a score indicating 

the severity of dependence on a range of substances. Each 

item is scored on a four-point scale (0-3). 

Current exercise: the international physical activity 

questionnaire short form will be used to assess current 

exercise participation. This is a validated 7-item self-

report measure assessing participation in vigorous and 

moderate intensity exercise, physical activity, and 

sedentary behaviours in the last seven days.23 

Suitability for participation in exercise: the ACSM pre-

screening for exercise participation tool will be used to 

assess suitability to participate in moderate intensity 

exercise.12 This assesses risk based on current exercise, 

signs and symptoms of certain diseases and planned 

exercise intensity. 

Pain: the brief pain inventory short form (BPI) assesses 

the severity of pain and its impact on functioning. It will 

be administered weekly, prior to participation in exercise 

session.24 

Rating of perceived exertion: rating of perceived exertion 

will be assessed following each exercise session within 

the intervention using the 0-10 RPE scale. 

Anthropometry: measures will include blood pressure, 

height, weight, body mass index, waist circumference 

(measured at the narrowest point from the back) and hip 

circumference (measured at the widest point of the 

gluteal region). 

Continuation of therapy: following participation in the 

study, participants will be provided with information on 

available services and facilities to continue exercise. This 

may include non-government organisations, public health 

services, private services, and community-based 

facilities. 

Statistical analysis 

The primary analysis for phase 1 survey data and phase 2 

fitness assessments will be descriptive statistics compared 

to age and sex matched normative data, except for the 

PANAS for which acute pre-post data will be assessed 

using separate within-subject ANOVAs including gender 

as a between-subjects factor. Following completion of 

phase 3, PANAS scores will be analysed using mixed-

ANOVAs with factors of test (phase 2 vs. phase 3); 

Exercise (pre- vs. post.); and gender (male vs. female). 

Following completion of Phase 3, EUROHIS scores for 

each psychological and physiological domain will be 
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analysed using mixed-ANOVAs with factors of test 

(Phase 1 vs. Phase 3); and gender (male vs. female). 

Changes in fitness scores will be analysed using paired t 

test with Bonferroni correction as appropriate. 

DISCUSSION 

QOL is an important outcome in SUD, offering insight 

into the subjective impacts of the condition.5 People 

receiving OAT experience the lowest QOL of all SUDs 

and the highest burden of disease including 

cardiovascular disease and depression. A recent 

systematic review assessing QOL in response to an 

exercise intervention identified that a minimum of 2 

sessions per week for 12 weeks is required to improve 

quality of life in SUD, however none of the included 

studies were completed in people receiving OAT.10 

Hence, this will be the first study to our knowledge, 

assessing the role of exercise as an adjunct treatment for 

QOL in people receiving OAT.  

This study also aims to characterise the exercise habits, 

preferences, and capacity of this population. The elevated 

rates of comorbid conditions such as diabetes mellitus 

and cardiovascular disease are well documented, with a 

likely conclusion being that this is in part, due to poor 

exercise participation. Increased knowledge of the 

preferences and capacity allows for the development of a 

tailored intervention, to achieve optimal long-term 

engagement.  

We have designed this study for ease of replication in 

clinical practice, accounting for common barriers such as 

limited funding to ensure it is accessible for clinicians 

with simple and appropriate equipment. Using a group-

based modality with low-cost equipment, this study aims 

to demonstrate that barriers such as a lack of space do not 

exclude a service from being able to provide an effective 

exercise intervention for their clients. Furthermore, we 

have chosen not to prospectively design exercise 

interventions in order to allow exercises to be matched to 

the physical capacity and orthopaedic needs of the 

participants in each session. All session plans will be 

recorded and made available following completion of the 

study, which will provide a clinical insight into the 

exercise capacity of this population. Along with the 

results of the questionnaire seeking participants 

preferences regarding exercise, this study will offer a 

patient centred summary of the exercise capacity and 

desires of an OAT population.  

CONCLUSION 

This study may have implications for the perceived 

importance of exercise within opioid treatment due to its 

positive impact on a range of outcomes such as QOL, 

pain and sleep. Furthermore, we hope that this study 

highlights the current physical health and the potential for 

clinical exercise to improve these outcomes.  
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