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Abstract 

Physical Activity Attitudes and Preferences of Adults with  

Opioid Use Disorder Receiving Methadone Maintenance Treatment: 

A Mixed Methods Study 

 

Amanda Jean Simonton, PhD 

The University of Texas at Austin, 2020 

 

Supervisors:  Cara C. Young, Richard A. Brown 

 
The prevalence of opioid use disorder (OUD) has grown exponentially, contributing to a 

significant increase in overdose deaths, and a public health crisis. Methadone maintenance 

treatment (MMT) is an effective treatment for OUD; yet, retention in MMT and relapse rates are 

still high.  Physical activity (PA) has been shown to improve treatment retention and relapse rates 

among those with substance use disorders, however little research has examined PA interventions 

among those in MMT. Therefore, this dissertation study, guided by the Health Promotion Model, 

explored PA attitudes (i.e., perceived benefits, perceived barriers, self-efficacy, and PA 

enjoyment), and PA preferences (i.e., type, structure, and delivery) of adults with OUD in MMT. 

A mixed-methods designed was used to examine PA attitudes and preferences, level of PA, and 

experiences with and perceptions of PA. Adults (N=100) with OUD accessing MMT clinics in 

central Texas were recruited to complete a battery of standardized instruments assessing primary 

study variables; twenty participants participated in one-on-one interviews. Thematic content 

analysis was used to explore experiences with PA. On average, participants were 37.5 years old 

(SD= 9.2). A majority were male (55%) and white (75%). Those with higher levels of self-efficacy 
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had fewer recovery attempts (p = .004), and methadone dose was inversely associated with PA 

level (p=0.03); significant effects were identified between current pain and psych symptoms on 

interest in discussing or participating in a PA intervention and between gender and PA preferences 

for interest, supervision, length of engagement, and type of PA. Qualitative data found primary 

issues to PA engagement are due to population specific barriers. Specifically, significant issues 

with the side effects of MMT (e.g., fatigue, sweating) and motivation were unique barriers to 

engaging in PA. Study findings suggest assessing motivation toward PA and increasing PA 

motivation through motivational interviewing may be fruitful areas of future research for those in 

MMT. Finally, continuing to utilize mixed-method approaches appears to hold great value and 

provides meaningful insight that may have been lost with a purely quantitative approach. 

Incorporating qualitative methods to assess preferences of unique populations or interventions with 

adherence issues is encouraged in future research. 
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Chapter 1: Introduction 

Opioid use disorder (OUD) has received significant attention recently in the U.S. as a 

mounting public health crisis. Opioid misuse and abuse have significantly contributed to overdose 

deaths and subsequent increased healthcare costs (Centers for Disease Control and Prevention 

[CDC], 2017; Florence, Zhou, Luo, & Xu, 2016; Rudd, Seth, David, & Scholl, 2016). Those with 

OUD report decreased quality of life and perceived health in comparison with the general 

population; even compared with other populations with chronic illnesses, those with OUD still 

demonstrate significantly lower quality of life (Millson et al., 2004; Smith & Larson, 2003). 

Although the opioid epidemic has received new attention at the community, state, and federal 

levels, only 1 of 10 individuals with substance use disorders (SUDs, OUD included) receives 

treatment (U.S. Department of Health & Human Services [USDHHS], 2016). In recent years, fatal 

overdoses related to opioid use and abuse have increased (Hedegaar et al., 2017) and have become 

a leading cause of accidental death in the U.S. (CDC, 2017; National Institute on Drug Abuse 

[NIDA], 2019). Improving treatment engagement and recovery for individuals with OUD, 

particularly through holistic interventions adjunct to medication-assisted treatment, warrants 

further attention.  

OPIOID USE DISORDER AND THE OPIOID EPIDEMIC 

Opioids are substances chemically related to endogenous opioid and act on opioid receptors 

in the brain and body. Prescribed opioids are pain relievers prescribed by healthcare clinicians and 

can be safe when taken for short periods of time; however, due to their euphoric effects and relief 

of pain they may be misused, which can lead to dependence, OUD, overdose events, and death 

(NIDA, 2015). They are also misprescribed—as much of a problem as misuse, as it does not take 

long to become dependent. OUD is classified as a diagnosable SUD by the Diagnostic and 
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Statistical Manual of Mental Disorders (DSM-5; American Psychiatric Association, 2013); it 

involves misuse of prescribed opioids (e.g., oxycodone, hydrocodone, fentanyl), use of diverted 

opioids, or use of heroin resulting in dysfunction in one or more areas (work, social, home) of life. 

OUD is considered a chronic illness as well; the disease goes through periods of remittance 

(typically with treatment) and reoccurrence/relapse and is associated with increased rates of 

morbidity and mortality (Strain, 2017). Table 1 provides the diagnostic criteria for OUD. 

According to the DSM-5, those with OUD must meet a minimum of 2 of 11 criteria persisting over 

12 months to receive this diagnosis. If an individual has an increased number of criteria, the 

diagnosis also receives further differentiation for severity: 2 to 3 criteria indicate “mild”; 4 to 5, 

“moderate”; and 6 or more, “severe.” For psychiatric disorders, which include SUDs, increased 

severity corresponds to worsening outcomes and functioning (Adair et al., 2005; Birnbaum et al., 

2010; Dixon, 1999;).  

As a mounting public health crisis, OUD has been called “the opioid epidemic” or “the 

opioid crisis.” Approximately 20.5 million Americans have an SUD; of those, 2.5 million have an 

OUD (Center for Behavioral Health Statistics and Quality, 2016; USDHHS, 2016). In 2014, an 

estimated 1.9 million people had an OUD related to prescription pain relievers, and an estimated 

586,000 had an OUD related to heroin use; yet, many may use both (Substance Abuse and Mental 

Health Services Administration [SAMHSA], 2015b). The number of heroin users has almost 

doubled from 2002 to 2016, and four out of five new heroin users initially misused prescribed 

opioid pain medication (Hedegaar, Warner, & Miniño, 2017).  

Substance use and abuse significantly increase the risk of overdose death, a significant 

contributor to accidental death (the 3rd leading cause of death) for adults in the U.S. (CDC, 2017). 

From 2007 to 2017, there was a 2.6-fold increase in the total number of deaths from overdose of 
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all drugs (NIDA, 2019), and from 2010 to 2015, there was a 3-fold increase (from 8% to 25%) in 

overdose deaths related to heroin use (Hedegaar et al., 2017). While only 12% of those with a SUD 

have an OUD, overdose deaths related to opioids account for 66% of total overdose deaths (NIDA, 

2019). This increase in opioid abuse and subsequent overdose deaths warranted the President of 

the U.S. to deem the opioid epidemic a public health emergency (Trump Administration, 2017). 

As well as having an increased risk for overdose death, those who have OUD are more 

prone to decreased quality of life and increased risk of relapse compared with persons with 

different SUDS (Frischknecht et al., 2011; Skinner, Haggerty, Fleming, Catalano, & Gainey, 

2011). Those with OUD have significantly worse health-related quality of life—specifically, 

physical and mental quality of life lower than that of the general population (Griffin et al., 2015; 

Morgan, Morgenstern, Blanchard, Labouvie, & Bux, 2003). If a person with OUD has chronic 

pain or an additional comorbid mental health disorder, that person’s quality of life scores are worse 

than those for people without such comorbidities (Griffin et al., 2015; Teoh Bing Fei, Yee, & 

Habil, 2016). 

The current opioid use epidemic in America is not the first. When opium was synthesized 

into heroin in the late 1800s, an opioid epidemic spread. At that time, heroin was marketed as a 

safe, non-addictive medication to treat pain and coughs. By the 1920s, doctors had become aware 

of the risks associated with heroin, and in 1924 opium and heroin were outlawed. A second 

epidemic occurred in the 1970s during the Vietnam War (Hughes & Rieche, 1995). At that time, 

heroin production was increasing in Southeast Asia, and many troops were exposed to the 

substance while deployed in that region. It has been hypothesized that the uptick in heroin use 

during the 1970s was a result of this exposure: soldiers began returning home with OUD.  



 

 4 

As a result, doctors became acutely aware of the risk of opioids and their potential effects 

on the brain. During the 1960s and 1970s, opioids were reserved for patients experiencing severe 

pain related to end-of-life diseases, such as cancer. However, by the late 1980s, physicians began 

to question this practice and initiated investigations to research opioids’ addictive properties. In 

two seminal articles, Kanner and Foley (1981) and Prortenoy and Foley (1986) reported a low 

incidence of addiction and aberrant behavior with the use of opioids over a long-term period. These 

articles, combined with a single-paragraph letter published in the New England Journal of 

Medicine, which also purported low-opioid-addiction rates, helped shift the view on prescribing 

opioids. From this foundation, the opioid epidemic that we face today was brought on by three 

major events: (a) “pain” was added as a fifth vital sign by the American Pain Society; (b) 

pharmaceutical companies aggressively targeted providers and patients to market opioids as safe; 

and (c) pain was emphasized as a quality measure for inpatient facilities in which patients could 

score how well they were being treated.  

In the 1990s when the American Pain Society introduced “pain as the 5th vital sign,” health 

care providers were prompted to consistently assess pain along with other vitals such as heart rate, 

blood pressure, temperature, and respiratory rate. This increased surveillance of pain made 

researchers and providers acutely aware that pain was significantly undertreated. At the same time, 

pharmaceutical companies were developing new opioids. In 1996, Oxycontin hit the market, and 

part of the pharmaceutical marketing strategy of Oxycontin was to aggressively target prescribers 

and patients, stressing that the drug was safe. In 1998, Purdue Pharma (Oxycontin’s manufacturer) 

released a video entitled “I Got my Life Back,” following the positive effects of Oxycontin on 6 

chronic pain patients. This video was widely distributed to providers’ offices and patient education 

libraries. Finally, patient advocacy groups began pushing for patients to view inadequate pain 
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management as a sign of poor quality of care from their providers. This in turn led to pain being 

added as a quality measure for healthcare institutions’ reimbursement scales. The increased 

surveillance of pain combined with Purdue Pharma’s emphasizing the safety of these medications 

to providers resulted in increased prevalence of opioid prescriptions being written.  

By the early 1990’s patients and providers became aware of the dangers of opioids, and 

efforts to combat the opioid crisis have since corresponded to three distinct waves of increased 

overdose deaths related to opioids. The first wave of a spike in overdose deaths occurred in the 

1990’s related to prescription opioids, which paralleled increased prescribing of these medications 

(Kanouse, & Compton, 2015); the second wave began in 2010 in relation to a rapid increase in 

heroin use; and the third wave began in 2013 in relation to synthetic opioids, such as fentanyl, with 

increased production, availability, and use (Kolodny et al., 2015; Scholl, Seth, Kariisa, Wilson, & 

Baldwin, 2018). When the federal government attempted to make mandates and monitoring for 

providers who were prescribing, many patients were cut off from their prescriptions. Due to the 

medications’ mechanism of action, which creates dependence (not to be confused with an OUD), 

patients who were forced to abruptly discontinue their prescribed opioids started using illicit 

opioids and/or heroin (Kanouse, & Compton, 2015). Additionally, the cost of opioids was 

increasing. Individuals previously prescribed opioids began to transition to heroin to avoid 

withdrawal and lessen the financial burden of continuing to take opioids for pain (Cicero, Ellis, 

Surratt, & Kurts, 2014). In recent years, the prescribing of opioids has become more conservative, 

declining from 2012 to 2017 (CDC, 2018c). There continue to be millions of Americans suffering 

from OUD who need treatment and holistic interventions to increase the likelihood that they will 

enter stable recovery (USDHHS,2016).  
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IMPROVING RECOVERY 

OUD, along with other SUDs (i.e., addiction), is considered a chronic disease with periods 

of remittance (recovery) and reoccurrence; it is progressive, and it can be fatal when left untreated 

(McLellan, Lewis, O’Brien, & Kleber, 2000; Strain, 2017). Recovery from OUD is possible but 

generally requires multiple episodes of treatment (McLellan et al., 2000; White, 2007). SAMHSA 

(2012) has defined recovery as “a process of change through which individuals improve their 

health and wellness, live a self-directed life, and strive to reach their full potential” (p. 3). 

Approximately 10% (range, 5.3% to 15.3%) of the U.S. population is in recovery from an SUD 

(White, 2012). Approximately 40–60% of those with SUDs will relapse at some point in their 

recovery, while the relapse rate for OUD has been reported at 50–95% within the first year (NIDA, 

2014; Simpson & Marsh, 1986; Smyth, Barry, Keenan, & Ducray, 2010). Sustained recovery (≥12 

months; APA, 2013) can take several years and recurrent episodes of treatment and recovery 

support to accomplish (McLellan et al., 2000; White, 2007). It can take as long as 8 or 9 years after 

a person initially pursues formal treatment to achieve sustained recovery (Dennis & Scott, 2007). 

Pain and psychological distress may contribute to lower quality of life and increased risk 

of relapse in those with OUD. Stein, Mulvey, Plough, and Samet (1998) found that pain is a 

significant indicator of poor health in those with SUDs; like others with chronic diseases, those 

with SUDs find pain symptoms to be especially problematic. The prevalence of clinically severe 

chronic pain is prevalent in those with SUDs and OUD and ranges from 50% to 80% (Barta, Kurth, 

Stein, Tennen, & Kiene, 2009; Rosenblum et al., 2003; Peles, Schreiber, Gordon, & Adelson, 

2005; Pud et al., 2012). Additionally, anxiety, depression, and additional mood disorders occur 

more frequently in those with SUDs and are significantly correlated with one another (Barry, 

Pilver, Hoff, & Potenza, 2013; Lai, Cleary, Sitharthan, & Hunt, 2015; Pud, Zlotnick, & Lawental, 
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2012). Negative affect (emotional states), craving, and pain are correlated with the likelihood of 

relapse (Dhingra et al., 2013; Witkiewitz & Marlatt, 2004). These issues contribute to worsening 

functioning in social, vocational, residential areas of life (i.e., low quality of life; Laudet, 2011). 

Following treatment for OUD, health-related quality of life scores have improved to levels similar 

to those for the general population (Morgan et al., 2003). However, these improvements have been 

shown to decrease over time (Krebs, Kerr, Wood, & Nosyk, 2016).  

Laudet (2011) found that benefits (improved functioning across broad areas in life) 

received through the process of recovery were strongly related to an individual’s involvement in 

health behaviors/health improvement and a better social life. While abstinence is an important 

component to recovery, research has demonstrated that it accounts for only a small percentage of 

variance in predicting health-related quality of life (Garner, Scott, Dennis, & Funk, 2014). The 

development of an SUD involves profound changes in brain neurobiology and behavior and social 

functioning (McLellan et al., 2000; USDHHS, 2016). The process of treatment and recovery also 

involves such changes (McLellan et al., 2000). To support these changes in recovery, a person 

needs recovery capital, which consists of healthy life resources in addition to sobriety (Groshkova, 

Best, & White, 2013; Kelly & Hoeppner, 2015): housing, education, employment, social resources, 

and better overall health and well-being. Additionally, medication assistance treatment (MAT) has 

become recognized as a first-line treatment for those with OUD to support their recovery efforts 

and decrease relapse rates (SAMHSA, 2018b). 

Medication Assistance Treatment 

As the view of SUDs has shifted from its being an acute illness toward being a chronic 

illness that requires long-term support, MAT has become more accepted as a first-line treatment 

for those with SUDs (McLellan et al., 2000; SAMHSA, 2018b). MAT consists of the use of 
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medications approved by the Federal Drug Administration (FDA) for treatment of certain SUDs; 

it works best when combined with behavioral therapies and counseling (SAMHSA, 2018b). FDA-

approved medications for the treatment of OUD include methadone, buprenorphine, naltrexone, 

and Suboxone (naltrexone-buprenorphine combined medication). These medications have 

different mechanisms of action on opioid receptors (full-agonist, partial-agonist, and antagonism), 

which reduce cravings and/or block the euphoric effects of taking an opioid or using heroin (Stahl, 

2013). Methadone is a full opioid agonist; it acts on opioid receptors in the brain in the same way 

as heroin and other opioids, except that it has a longer half-life. Methadone primarily occupies the 

µ opioid receptors blocking the euphoric effects of other opioids (heroin) in the brain (Alderks, 

2013). Buprenorphine is a partial agonist at the µ opioid receptors and only partially activates the 

receptors; its high affinity for binding at the µ opioid receptor and slow-dissociation kinetics block 

other full-opioid agonists from binding (SAMHSA, 2019). Naltrexone is an opioid receptor 

antagonist and has high affinity for the µ opioid receptors. Once bound, naltrexone blocks the 

euphoric and sedative effects of opioids (SAMHSA, 2019). Unlike methadone and buprenorphine, 

naltrexone does not activate the opioid receptors. There are combination medications of 

buprenorphine and naltrexone (Bunavail, Suboxone, Zubsolv), which were created to decrease the 

abuse of buprenorphine. 

The decision to use one medication over another is based on clinical considerations that 

include the patient’s medical history, history of present illness, previous recovery attempts, 

preferences, and previously tried treatments. The laws regarding the prescription and 

administration of these three medications differ (SAMHSA, 2018a). Most notably, methadone is 

a schedule II controlled substance; therefore, patients receiving methadone for MAT must have it 

administered from an opioid treatment program certified by SAMHSA. Opioid treatment programs 
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are required to offer counseling, medical, and vocational assessments and treatments in addition 

to prescribed methadone (SAMHSA, 2015a). In states where practice may be limited for certain 

clinicians (e.g., Advanced Practice Registered Nurses), only a physician may prescribe methadone. 

Individuals receiving methadone maintenance treatment (MMT, a form of MAT) may be 

a particular population that would benefit from health promotion interventions. Individuals 

receiving MMT experience worse physical and mental health outcomes compared with their 

buprenorphine-receiving counterparts (Pinto et al., 2010). Indeed, methadone may produce 

particularly negative side effects of sweating, sedation, and constipation, which interfere with 

health, well-being, and functioning (Gryczynski et al., 2013; Pinto et al., 2010). Additionally, there 

is stigma associated with the use of MMT from society and even from health care providers, which 

effects treatment adherence and mental health (Connor & Rosen, 2010; Earnshaw, Smith, & 

Copenhaver, 2012). These factors considered together create opportunities to enhance health 

promotion in this population. 

Methadone maintenance treatment  

MMT has demonstrated efficacy in decreasing heroin and opioid use and other health risk 

behaviors (e.g., sexual risk behaviors, sharing needles) and decreased mortality among those with 

OUD (Ball, Lange, Myers, & Friedman, 1988; Fareed et al., 2011; Ma et al., 2018; Sees et al., 

2000; Weinstock, Wadeson, & VanHeest, 2012). Research on MMT demonstrates that it reduces 

opiate cravings, suppresses symptoms of withdrawal, blocks the euphoric effects of opiates, and 

decreases further heroin use (Fareed et al., 2011; Weinstock et al., 2012). Along with decreasing 

illicit opiate use, MMT has been shown to decrease criminality and HIV-related risk behaviors, 

such as needle sharing (Ball et al., 1988; Marsch, 1998; Sees et al., 2000). Those in MMT are more 

likely to have significant improvements in physical health, social integration, and psychological 
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well-being (Joseph, Stancliff, & Langrod, 2000; Marsch, 1998). Zarkin et al., (2005) found that 

for every dollar spent on MMT, $38 are returned in related economic benefits. 

Nevertheless, although MMT has demonstrated positive outcomes, there are still risks 

related to methadone use. Methadone treatment is controversial because it involves the patient to 

continue using an opioid medication that is dependence-producing (Sees et al., 2000). Some 

studies have demonstrated that those in MMT may continue to experience cravings, which puts 

them at increased risk for relapse (Fareed et al., 2011). Research has indicated that some patients 

in MMT continue to use illicit drugs (Farre, Mas, Torrens, Moreno, & Cami, 2002; Hartel et al., 

1995; Senbanjo, Wolff, Marshall, & Strang, 2009). Continued cravings in addition to blocked 

euphoric effects may lead patients to feel the need to take an extra dose or use illicit drugs to 

alleviate discomfort they may be experiencing. These behaviors put them at an increased risk for 

unintentional overdose. Fortunately, drug overdose deaths involving methadone have been 

decreasing, from 12% in 2010 to 6% in 2015 (Hedegaar et al., 2017). It is clear that MMT has 

substantial benefits when used appropriately during recovery from opiate addiction, but there are 

still opportunities to improve outcomes for individuals with OUD who utilize MMT. 

While MMT and MAT have demonstrated significant effects on health outcomes and 

quality of life, there is opportunity to further enhance the treatment of those with OUD. When 

OUD is considered as a chronic illness similar to diabetes or heart disease, the argument for holistic 

care becomes clear. The guidelines for these diseases indicate that along with medication 

management, diet and exercise promotion should be included (American College of Cardiology, 

2017; American Diabetes Association, 2018; Stout et al., 2018). Physical activity (PA) may be an 

effective holistic, adjunct to MAT to further enhance the recovery process for individuals with 

OUD. 
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PHYSICAL ACTIVITY FOR OUD 

PA is defined as any bodily movement produced by the skeletal muscles that results in 

energy expenditure. PA also includes self-reported levels of daily activity, including household 

activities, exercise, occupational tasks, or other activities (Lynch, Peterson, Sanchez, Abel, & 

Smith, 2013). The PA subclass of exercise is structured and repetitive (e.g., weight lifting, 

treadmill jogging, yoga), with the purpose of improving fitness (Lynch et al., 2013). Fitness is 

defined as “the ability to carry out daily tasks with vigor and alertness, without undue fatigue, and 

with ample energy to enjoy leisure-time pursuits and respond to emergencies” (USDHHS, 2018b, 

p. 33). PA intensity level is decided based on energy expenditure, which is expressed by the 

multiple of the metabolic equivalent of task (MET). One MET is the rate of energy expended while 

sitting. Moderate-intensity activity requires 3 or more or 6 or less METs (e.g., brisk walking or 

raking the yard). Vigorous-intensity activity requires 6 or more METs (e.g., running and lifting 

heavy groceries up a flight of stairs; USDHHS, 2018b). Regular PA decreases the risk of morbidity 

and mortality (CDC, 2018b). Individuals who meet PA recommendations are at lower risk for 

development of and complications resulting from cardiovascular disease, stroke, and diabetes 

(CDC, 2018b). Lack of PA can lead to obesity, asthma, cardiovascular disease, diabetes, arthritis, 

colon cancer, high blood pressure, and poor health status (USDHHS, 2018b). Regardless of weight 

status, fitness has a significant inverse relationship with all-cause mortality (Barry et al., 2014). 

Adults who participate in any amount of moderate-to-vigorous PA gain health benefits (USDHHS, 

2018b). 

Research regarding PA has demonstrated positive outcomes related to mental health, 

chronic pain, and substance use. The effect of PA on mental health includes improvements in pain, 

craving, anxiety, and depression (Barta et al., 2009; Cutter et al., 2014; Haasova et al., 2013; 
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Naugle, Fillingim, & Riley, 2012; Rethorst, Wipfli, & Landers, 2009). PA has been reported to 

provide diversion, enjoyment, and increased discipline in those with OUD (Caviness, Bird, 

Anderson, Abrantes, & Stein, 2013). Structured daily activity has been shown to have a positive 

effect on quality of life in those with OUD (De Maeyer et al., 2011). Zhuang, An, and Zhao (2013) 

found that quality of life scores of women in residential MMT for OUD significantly improved 

after the women participated in a yoga intervention. Optimum effects of PA are achieved when 

PA guidelines are met (USDHHS, 2018b).  

PA guidelines for adults include a minimum of 150 to 300 min per week of moderate-

intensity activity, or 75 to 150 min per week of vigorous-intensity aerobic activity, or an equivalent 

combination of moderate- and vigorous-intensity aerobic activity (USDHHS, 2018b). 

Additionally, guidelines include moderate or greater intensity muscle strengthening, which should 

include all major muscle groups on 2 or more days per week.  Further benefits, such as better sleep, 

emotional regulation, mental clarity, and performing daily tasks more easily, are gained when PA 

is increased past PA guidelines (USDHHS, 2018b). Yet, fewer than 25% of adults meet 

recommended levels of daily activity (USDHHS, 2018a). Research shows that when PA guidelines 

are met, adults increase physical fitness and improve physical and mental health (CDC, 2018; 

USDHHS, 2018b).  

Three primary mechanisms have been suggested to explain how PA might decrease 

substance use: behavioral, psychological, and neurobiological (Linke & Ussher, 2015; Lynch et 

al., 2013). First, behaviorally, PA is a healthy substitute for unhealthy behavior (i.e., substance 

use); regular PA is part of a healthy lifestyle, which is generally incompatible with substance abuse 

(Correia, Benson, & Carey, 2005). Second, through psychological pathways, including emotional 

stability and increased self-efficacy, PA may provide individuals with psychological tools required 
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to resist cravings and better manage negative affect (Link & Ussher, 2015; Wipfli, Rethorst, & 

Landers, 2008). Finally, both PA and substance use activate similar pathways in the brain 

neurobiologically (e.g., the serotonergic system), which reinforce a sense of accomplishment and 

reward (Dishman & O’Connor, 2009; Linke & Ussher, 2015). The implicated structures of the 

brain related to addiction have only recently been studied due to advances in technology; although 

this area of research is relatively new, it is currently receiving increased attention.  

Fewer than 40% of those in MMT report achieving weekly PA recommendations (Beitel 

et al., 2016; Rethorst et al., 2009). Despite positive outcomes of PA interventions for individuals 

diagnosed with certain SUDs (e.g., alcohol use disorder, tobacco use disorder), PA is relatively 

unexplored as an augmentation strategy for individuals receiving MMT for an OUD (Weiss et al., 

2014). PA interventions may be one method to improve quality of life in those accessing MMT, 

which could increase the likelihood of entering stable recovery and decrease the likelihood of 

methadone misuse and adverse outcomes (Weinstock et al., 2012).  

Preferences and attitudes toward physical activity  

Preferences for and attitudes toward PA describe individuals’ unique inclinations, 

thoughts, and emotions with respect to PA. Preferences include type (i.e., particular sport, running, 

walking, yoga), structure (i.e., individual, group, buddy system; trainer vs. self-lead), location, 

intensity, and time of day when PA is offered. Attitudes comprise the beliefs, thoughts, and 

emotions toward a particular idea, object, or behavior and the evaluative aspect of those beliefs, 

thoughts, and emotions (Ajzen, 1996; Fishbein, 1963). Therefore, perceived benefits of and 

barriers to, self-efficacy toward, and affect related to a particular behavior influence and constitute 

attitudes (Ajzen, 1996; Ferguson, Yesalis, Pomrehn, & Kirkpatrick, 1989). Thus, the word 

attitude(s) will be used to capture all four of these concepts (perceived benefits of PA, perceived 
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barriers to PA, self-efficacy to overcome barriers to PA, and PA affect). Attitudes and preferences 

influence each other (Bass Pessemier, & Hehmann, 1972). For example, if a person holds the 

attitude that they are too weak to be a weight lifter (i.e., a perceived barrier), it is unlikely that 

weight lifting will be their preferred PA type. These two concepts (i.e., preferences and attitudes) 

have been explored to help understand why individuals participate in or adhere to PA interventions 

(Ferguson et al., 1989).  

An understanding of preferences and attitudes has informed methods to improve adherence 

to PA interventions (Jansons, Robins, Haines, & O’Brien, 2018). In a systematic review, Kahn et 

al.(2002) assessed the effectiveness of different approaches (informational, behavioral, social, 

environmental, and policy interventions) to increase PA in the community. Kahn et al. (2002) 

found that providing places, programs, or facilities where people could be physically active in 

frequented areas was effective for increasing PA. Jansons et al. (2018) used qualitative semi-

structured interviews to explore factors that contributed to greater adherence to two PA 

interventions in individuals with chronic illnesses (e.g., congestive heart failure, diabetes, arthritis, 

anxiety, or depression). They assessed benefits, barriers, and enablers related to behavior, as well 

as perceived negatives to participating in the PA intervention. Although Jansons et al. (2018) did 

not directly discuss self-efficacy, they highlighted it as a theme for enabling participation in the 

interventions. However, they also found that neither the intervention structures nor individual 

preferences improved ongoing exercise adherence. Yet, for non-adherence or dropout related to 

PA interventions for cancer survivors, preferences (specifically preferred type and barriers) have 

been cited as significant contributors to withdrawal from interventions (Hardcastle et al., 2018). 

To date, no studies have specifically assessed the effects of preferences and attitudes on actual PA 
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behaviors in individuals with SUDs, although one study has suggested that assessment of 

preferences may increase adherence to PA in those with SUDs (Colledge et al., 2017). 

PA preferences have been extensively researched in cancer survivors (Jones & Courneya, 

2002; Karvinen et al., 2006; Vallance, Courneya, Jones, & Reiman, 2006). Vallance et al. (2006) 

found that individuals with cancer were interested in PA and that individual characteristics 

influenced preferences; as in those with SUD, there were differences in preference by gender (for 

similar findings, see the review by Simonton, Young, & Brown, 2018). In their seminal article, 

Jones and Courneya (2002) proposed that PA interventions designed on the basis of reported 

preferences might result in increased adherence, maintenance, and enjoyment. However, no studies 

have explored changes in adherence rates when preferences are considered. D’Alonzo, Smith, and 

Dicker (2018) reported that 60% of their participants attended a minimum of 60% of PA sessions 

after utilizing a partially randomized patient preference trial for PA intervention, but these were 

not participants with chronic illness. Similarly, Colledge et al. (2017) found high compliance (fully 

compliant/semi-compliant = 93.3%) after designing their intervention based on SUD participants’ 

preferences for PA. These results imply that allowing patients to decide the type of PA structure 

or intervention may improve adherence rates.  

A potential method to increase adherence and completion rates of PA interventions is to 

take a “patient-centered care” approach by measuring patient PA preferences, attitudes, and 

perceived barriers/benefits (Abrantes et al., 2011; Battle et al., 2010). A specific aim highlighted 

by the Institute of Medicine (2001) to improve the quality of health care is to provide “care that is 

respectful of and responsive to individual patient preferences, needs, and values, … ensuring that 

patient values guide all clinical decisions” (p. 3). A majority of those in treatment for SUDs (67%) 

have seriously considered addressing their level of PA (Tremain et al., 2017). Individuals with 
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SUDs report that it is acceptable for their provider/program to assess their health risk behaviors 

and to provide guidance for how to improve these behaviors (Tremain et al., 2017). While PA 

preferences for those with SUDs have received recent attention (Simonton et al., 2018), there is a 

lack of research regarding OUD patients’ PA preferences and attitudes. 
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Chapter 2: Literature Review and Theoretical Framework 

There have been few studies regarding PA interventions and PA preferences and attitudes 

with individuals with OUD. Only five studies have explored PA interventions for those with OUD 

(Colledge et al., 2017; Cutter et al., 2014; Li et al., 2013; Shaffer et al., 1997; Zhuang et al., 2013); 

settings, interventions, completion and adherence rates, and outcomes vary widely. Simonton et 

al. (2018) conducted a separate, recent review of the literature regarding PA preferences and 

attitudes of individuals with SUDs. Only five studies qualified for inclusion, indicating a relative 

lack of evidence regarding preferences for PA in SUD populations (Abrantes et al., 2011; Linke 

et al., 2015; Neale et al., 2012; Read et al., 2001; Stoutenberg et al., 2015). Moreover, only one 

study (Neale, Nettleton, & Pickering, 2012) included in Simonton et al.’s (2018) review was 

specifically included an OUD population; this study did not directly ask about PA preferences, and 

preferences were inferred based on activities self-reported by participants during their qualitative, 

in-depth interviews. In the following chapter, a brief overview of the current literature on PA 

intervention studies in adults with OUD will be provided in addition to a published manuscript on 

PA preferences in adults with SUD in its entirety. Both of these reviews’ findings demonstrated 

that individuals with SUDs are interested in PA. However, some limitations in the literature remain 

to be addressed. These limitations will be discussed. 
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PHYSICAL ACTIVITY INTERVENTIONS FOR INDIVIDUALS WITH OPIOID USE DISORDER:  

A BRIEF REVIEW 

Only five PA intervention studies in this population have been published to my knowledge 

(Colledge et al., 2017; Cutter et al., 2014; Li et al., 2013; Shaffer et al., 1997; Zhuang et al., 2013). 

Articles were searched for using CINAHL Plus, Academic Search Complete, MEDLINE, and 

PsycINFO; there was no attempt to delimit the year of publication since no previous literature 

reviews specifically reported PA interventions for individuals with OUD. Search terms included: 

opioid use OR opioid misuse OR opioid abuse OR opiate misuse OR opiate abuse OR opiate use 

OR heroin AND physical activity OR exercise OR physical exercise OR sport AND intervention 

OR randomized controlled trial OR controlled trial. Initially, 120 articles were returned. After 

excluding duplicates (n = 27), 93 articles titles and abstracts were reviewed for relevance. Eighty-

six articles were eliminated because they (a) were not a PA intervention study or (b) did not include 

participants with OUD. Seven were included for full-article review. Two articles did not report the 

proportion of individuals with an OUD and were excluded, which left five for this brief literature 

review (Colledge et al., 2017; Cutter et al, 2014, Li et al., 2013; Shaffer et al., 1997; Zhuang et al., 

2013). 

Tested forms of PA included yoga, tai chi, video-game-based exercise, vigorous activity 

(climbing, boxing, strength training), and walking with coordination games (for those uninterested 

in the vigorous activity). Interventions lasted from 8 weeks to 6 months, with no follow-up past 

intervention completion. These studies were conducted in Switzerland, the United States (Rhode 

Island and Massachusetts), and China. The samples included only individuals with OUD. Settings 

included outpatient heroin-assisted treatment (Colledge et al., 2017), MMT (Cutter et al., 2014; 

Shaffer et al., 1997), and residential substance use treatment centers (Li et al., 2013; Zhuang et al., 
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2013). Intervention designs included two pilot studies, and three randomized trials. Only one study 

included a true control with no time-and-attention comparison (Zhuang et al., 2013).  

There was no uniform reporting of adherence or completion rates. Two studies reported 

compliance (Colledge et al., 2017) or adherence (Cutter et al., 2014); Colledge and colleagues 

reported that 38.5% of their participants in the exercise intervention were compliant (attended 

≥18/23 sessions) or 53.8% were semi-compliant (attended 5 to 17/23 sessions). Cutter et al. (2017) 

reported that participants in the Wii Fit intervention completed 63% of sessions. Two studies 

reported data on participant dropout from the intervention, which allowed completion rates to be 

deduced (Li et al., 2013; Shaffer et al., 1997); completion ranged from 47.1% to 72.4%. 

The outcomes from these studies were relatively mixed. Three of the five studies reported 

substance use outcomes (Colledge et al., 2017; Cutter et al., 2014; Shaffer et al., 1997); substance 

use outcomes were positive and demonstrated that these interventions reduced illicit substance use 

(Shaffer et al., 1997; Zhuang et al., 2013). Every study included measures for psychological 

outcomes (e.g. mood, sleep, depression, stress, optimism, and psychiatric symptoms) but differed 

in the outcomes measured. Results on psychological measure changes were mixed. For example, 

comparing the two yoga interventions (Shaffer et al., 1997; Zhuang et al., 2013), one reported no 

significant change in psychological outcomes from baseline or between groups (Shaffer et al., 

1997) whereas the other found significant improvement in mood scores in those in the intervention 

group (Zhuang et al., 2013). No significant improvements in psychological outcomes were 

reported from the walking and vigorous activity intervention (Colledge et al., 2017). Yet, Cutter 

and colleagues (2014) reported significant improvements in stress and optimism over time in their 

Wii-pilot sample but noted that there were no significant differences between active game play 

and sedentary game play groups. Li et al. (2013) noted significantly lower depression scores in 
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their tai chi intervention group and a continuous smooth decrease in depression over time, but that 

depression scores were not statistically different from the control group at any other comparison 

period. Finally, only two studies reported PA outcomes; only one reported objective measures of 

PA (kilocalories from Wii Fit Plus biodata, expressed as METS) (Cutter et al., 2017). The varied 

PA interventions, psychological outcomes, and lack of PA outcomes make it challenging to 

explore what interventions are effective in adults with OUD.  

PA preferences may also highlight differences in perceived benefits, barriers, and self-

efficacy, which may contribute to adherence rates. Along with completion rates, adherence rates 

are important indicators to understand the amount the intervention was utilized. Understanding 

rates of adherence and their correlation with outcomes such as affect, mood, and quality of life 

would further direct efforts for PA interventions in this population. PA preferences among those 

with OUD may serve to inform more patient-centered interventions that could improve adherence 

and involvement in PA interventions. For example, the two studies that tested yoga interventions 

reported contrasting outcomes (Shaffer et al., 1997; Zhuang et al., 2013). Both of these 

interventions were provided for 5 to 6 months and both groups of participants were receiving 

methadone. However, one group was inpatient and the others were accessing outpatient treatment 

from a community methadone clinic. These two studies were also conducted in different countries 

over 15 years apart; policy, treatment standards, and cultural influences may have influenced these 

outcomes.  

While important psychological outcomes were measured in these studies, none assessed 

participants’ levels of self-efficacy. Self-efficacy has been cited as one of the primary influencers 

for health behavior (Bandura, 1977). Self-efficacy might be a good measure to distinguish 

completers from non-completers in future studies. Also, if baseline self-efficacy is low, 
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interventions may be able to increase the likelihood of PA uptake by including a self-efficacy 

boosting component.  

Only one study assessed participants’ preferences to guide their PA intervention design 

(Colledge et al., 2017). Their sample was 38.5% compliant and 53.8% semi-compliant. They 

offered two parallel exercise options (low intensity and moderate intensity), which participants 

could choose in each session. However, this was a pilot study with a small sample size, conducted 

in Switzerland with individuals accessing heroin-assisted therapy. Nonetheless, their results 

suggest that including patients’ preferences in the consideration of PA intervention design may be 

an efficacious method to increase adherence to PA interventions.  

Permission has been granted from the editor (Sandra P. Thomas, PhD, RN, FAAN) of the 

journal Issues in Mental Health Nursing to use my published literature review in its entirety for 

chapter two of this dissertation; see pages 22-37. 
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PHYSICAL ACTIVITY PREFERENCES AND ATTITUDES OF INDIVIDUALS WITH SUBSTANCE USE 

DISORDERS: A REVIEW OF THE LITERATURE 

Abstract 

Substance use disorders (SUDs) are prevalent in the U.S. and costly to society. SUDs 

contribute significantly to decreased quality of life and overdose deaths. Physical activity (PA) 

interventions may be one efficacious method to improve recovery and long-term abstinence from 

substance use; although PA interventions have resulted in positive physical and psychological 

outcomes, their adherence and attrition rates have been problematic. To address lack of adherence 

and high attrition rates, it is important to understand the preferences and attitudes for PA among 

patients in SUD treatment. We therefore conducted a literature review to examine preferences and 

attitudes for PA among adults with SUDs. Five articles met inclusion and exclusion criteria. The 

findings from this small sample of studies suggest that adults with SUDs are interested in PA. 

Walking, strength training, and cycling were the activities preferred most frequently. Participants 

said that they would like to engage in these activities either alone or with small groups and would 

prefer their exercise options to be located at facilities they already frequented, such as treatment 

clinics. Nurses are well positioned to assess patient preferences and attitudes and to enhance 

recovery efforts in this population. Further exploration of this population’s unique preferences and 

attitudes regarding PA may lay a groundwork for efficacious PA interventions with improved 

adherence and attrition rates, which may lead to improved recovery outcomes. 

Introduction 

Substance use disorders (SUDs) are a pervasive problem in the U.S. Addiction to alcohol, 

nicotine, and illicit or prescription drugs cost Americans more than $700 billion a year in health 

care costs, crime, and lost productivity (U.S. Department of Justice National Drug Intelligence 
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Center, 2011). Substance use and abuse increase the risk of overdose death significantly; in the 

U.S., drug overdose is the leading cause of accidental death (Centers for Disease Control and 

Prevention [CDC], 2017). From 2002 to 2015, there was a 2.2-fold increase in the total number of 

deaths from drug overdose (NIDA, 2019), and from 2010 to 2015, there was a 3-fold increase 

(from 8% to 25%) in overdose deaths related to heroin use (Hedegaard et al., 2017). Currently, 

almost 40% of overdose deaths are accounted for by opioid abuse (Rudd et al., 2016). 

Opioid use disorder (OUD) has received increased attention recently because it poses a 

mounting public health crisis. Approximately 20.5 million Americans have a substance use 

disorder; of those, 2.5 million have an OUD (Center for Behavioral Health Statistics and Quality, 

2016; U.S. Department of Health & Human Services, 2016). In 2014, an estimated 1.9 million 

people had an OUD related to prescription pain relievers and an estimated 586,000 had an OUD 

related to heroin use (Substance Abuse and Mental Health Services Administration, 2015b). There 

has been a significant increased risk of heroin use related to opioid misuse; four out of five new 

heroin users report that they began by misusing opioid analgesics (Jones, 2013; Martins et al., 

2017).  

Approximately 10% (range, 5.3% to 15.3%) of the U.S. population is in recovery from an 

SUD (White, 2012), yet even among those who receive treatment, relapse rates are high and scores 

for quality of life are low (Frischknecht et al., 2011; Laudet, 2011; Skinner, 2011). Approximately 

40%–60% of those with SUDs will relapse at some point in their recovery (NIDA, 2014; Simpson 

& Marsh, 1986; Smyth, Barry, Keenan, & Ducray, 2010). Sustained recovery (≥1 year) can take 

several years with recurrent episodes of treatment and support to accomplish successful outcomes 

(McLellan et al., 2000; White, 2007); it can take as many as 8 or 9 years after a person initially 

pursues formal treatment to achieve sustained recovery (Dennis & Scott, 2007).  
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Several factors may contribute to the high rate of relapse among those with SUDs; these 

include decreased quality of life, increased occurrence of co-morbid mental/psychiatric disorders 

and symptoms, and pain. Pain is an important indication for poor health among those with SUDs: 

as in others with chronic diseases, those with SUDs find pain symptoms to be especially 

problematic (Stein et al., 1998). In addition, anxiety, depression, mood disorders (bipolar and 

dysthymia), and sleep disorders occur more frequently in this population, further influencing their 

quality of life (Lai, Cleary, Sitharthan, & Hunt, 2015; Pud et al., 2012). Pain, anxiety, mood, and 

psychological symptoms are positively correlated with one another (Williams et al., 2012). The 

prevalence of pain in those with SUDs ranges from roughly 55% to 80% (Peles et al., 2005; Pud 

et al., 2012; Rosenblum et al., 2003). After people with SUDs enter recovery programs, their scores 

on quality of life have improved to levels of the general population. Yet these scores are not 

significantly correlated with substance use, which indicates that abstinence is not the only factor 

contributing to increased quality of life (Morgan et al., 2003).  

Laudet (2011) found that benefits received through the process of recovery were strongly 

related to individuals’ appreciation of broader benefits such as improved health and better social 

life. Because the development of SUDs involves profound changes in brain neurobiology, 

behavior, and social functioning, the process of recovery likewise involves such changes. To 

support those changes in recovery, a person needs “recovery capital,” or healthy life resources 

(Groshkova et al., 2013; Kelly & Hoeppner, 2015). These resources for recovery include housing, 

education, employment, and social resources, as well as better overall health and well-being. The 

cultivation of enhanced recovery resources for those with SUDs (i.e., holistic opportunities outside 

formal treatment) has the potential to further support sustained recovery in this population. 
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For those with SUDs who are accessing treatment, physical activity (PA) suggests one way 

to improve recovery. Research regarding PA has demonstrated positive outcomes related to both 

physical and mental health. Those who meet PA recommendations are less likely to develop 

cardiovascular disease, type 2 diabetes, or obesity (Penedo & Dahn, 2005). The effect of PA on 

mental health includes improvements in pain, anxiety, craving, stress, and depression (Barta et al., 

2009; Cutter et al., 2014; Haasova et al., 2013; Naugle et al., 2012; Rethorst et al., 2009). In those 

with SUDs, PA has been reported to provide diversion, enjoyment, and increased discipline 

(Caviness et al., 2013; Weinstock, Farney, Elrod, Henderson, & Weiss, 2017). Furthermore, 

structured daily activity such as PA has been shown to have a positive effect on quality of life in 

this population (De Maeyer et al., 2011; Muller, & Clausen, 2015; Zhuang, An, & Zhao, 2013). 

Thus, PA may increase the likelihood of entering stable recovery and decrease the likelihood of 

relapse and adverse outcomes (Weinstock et al., 2017; Weinstock et al., 2012). Nevertheless, those 

with SUDs struggle to meet recommendations for weekly PA, and only 1 in 5 adults in the U.S. 

meet the CDC’s (2014) PA guidelines.   

The studies that have examined PA interventions with SUD populations have 

methodological limitations: small sample size, lack of a control group, and/or no intention-to-treat 

analysis to correct for high dropout rates (Zschucke, Heinz, & Ströhle, 2012). Attrition and 

adherence issues are also prominent in PA intervention studies (Weinstock et al., 2012; Woodard 

& Berry, 2001). Attrition rates in exercise interventions have been as high as 58% (Linke, Gallo, 

& Norman, 2011). Tailoring PA interventions to the population’s preferences may be an 

efficacious method to improve adherence and attrition by matching those preferences to the form 

of treatment that patients would like to receive (Abrantes et al., 2011). 
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The purpose of this paper is to explore previous research regarding PA/exercise preferences 

for those with SUDs. The guiding research questions are as follows: 

• What research is currently available regarding PA/exercise preferences in those with a 

SUD? 

• What were the designs (location, SUD population, data collection methods, etc.) of these 

studies? 

• What were the preferences and/or attitudes of those with SUDs regarding PA/exercise? 

Methods 

The four phases of the PRISMA protocol were used to direct the retrieval and inclusion of 

articles for this review: (a) identification, (b) screening, (c) eligibility, and (d) included (Moher, 

Liberati, Tetzlaff, Altman, & the PRISMA Group, 2009; see Figure 1). The following databases 

were searched: Academic Search Complete, CINAHL, ERIC, and PsycINFO. Search terms were 

physical activity or exercise or leisure and attitude* or prefer* and terms related to SUDs (see 

Table 2 for SUD terms). Modifiers applied were Boolean/Phrase, Scholarly (peer reviewed) 

journals, English language, and Exclude dissertations. Inclusion criteria were as follows: written 

in English, peer reviewed, pertaining to a population with an SUD, and preferences or attitudes as 

a primary outcome. No time limit was set to ensure the highest volume of return, since we were 

aware of no other published reviews regarding these topics. Tobacco literature was not reviewed. 

Although tobacco use disorder is a DSM-5 diagnosis, it does not present in the same manner as 

other SUDs. Tobacco is a legal substance in the U.S., and tobacco use disorder is not commonly a 

sole or primary diagnosis that is addressed in recovery programs. 

After search terms were applied, 987 articles were returned; 148 were duplicates. Title and 

abstract review excluded an additional 825 articles; 14 articles were downloaded for review. An 
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additional 9 articles were excluded after full-text review. The final inclusion sample was 5 articles. 

(See Figure 1) 

Results 

Preferences for Physical Activity 

Details regarding study characteristics and preferences for PA are presented in Table 3. 

The studies were conducted primarily in outpatient settings. Facilities were located in New 

England (Abrantes et al., 2011; Read et al., 2001), California (Linke et al., 2015), and the UK 

(Neale, Nettleton, & Pickering, 2012). One U.S. study did not disclose where it was conducted 

(Stoutenberg, Warne, Vidot, Jimenez, & Read, 2015). Sample sizes ranged from 39 to 119 

participants; 12.8% to 47.9% of participants were female. Participants were primarily Caucasian; 

in three studies, the sample was 90% or greater White or Caucasian (Abrantes et al., 2011; Neale 

et al., 2012; Read et al., 2001). One study was ethnically diverse (46% White, 41% Black, 13% 

other; Linke et al., 2015). Participants’ average age ranged from 39 to 52.7 years; one study did 

not report an average but stated that their sample consisted of persons 24–50 years old (Neale et 

al., 2012). 

Of the five studies, three had a majority of participants with alcohol use disorder (AUD; 

Linke et al., 2015; Read et al., 2001; Stoutenberg et al., 2015), one had a nearly equal mix of 

participants with AUD or drug use disorder (Abrantes et al., 2011), and one explored preferences 

in those with OUD related to heroin use (Neale et al., 2012). Two of the AUD studies (Abrantes 

et al., 2011; Linke et al., 2015) also included participants with mixed SUDs and dependence issues. 

Preferences and attitudes were primarily assessed with questionnaires. Only one study conducted 

in-depth qualitative interviews (Neale et al., 2012). Another included mixed methods, assessing 

preferences with both a questionnaire and small group interviews (Linke et al., 2015). Of the four 
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studies that did administer a questionnaire, two used a tool adapted from items used with cancer 

patients (Abrantes et al., 2011; Stoutenberg et al., 2015). The other authors formulated their own 

self-report tools (Linke et al., 2015; Read et al., 2001). 

General Interest and Type of Activity 

Findings of this review indicate that those with SUDs are interested in incorporating PA 

within their lives. The percentage of those strongly interested in participating in or receiving 

counseling regarding an exercise program ranged from 54.6% to 84.4% (Abrantes et al., 2011; 

Linke et al., 2015; Read et al., 2001; Stoutenberg et al., 2015). The three primary forms of PA that 

participants were interested in were walking, strength training, and cycling. Every study that asked 

about preferences reported walking as the form of PA that garnered the most interest. Although 

the participants in one study were not asked about preferences for a PA intervention directly, in 

their interviews they stated that walking was the activity in which they participated most, and they 

said that they frequently chose to walk places even when public transit was available, simply for 

enjoyment (Neale et al., 2012). 

Three studies found gender differences in preference for PA type (Abrantes et al., 2011; 

Neale et al., 2012; Stoutenberg et al., 2015). In Abrantes et al. (2011), women preferred walking, 

χ2(1) = 7.13, p = .01, and yoga, χ2(1) =11.03, p = .001, more than men did. Stoutenberg et al. (2015) 

also found that women preferred yoga more than men did, p < .001. Neale et al. (2012) did not 

conduct statistical analysis but reported that women preferred exercise classes more than men did, 

whereas men preferred running. 
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Preferences for Design of PA Interventions 

Structure  

Four studies reported preferences related to structure (Abrantes et al., 2011; Linke et al., 

2015; Neale et al., 2012; Stoutenberg et al., 2015). Structure includes characteristics such as 

supervision and scheduling. Participants reported preferences for supervised versus unsupervised 

exercise equally; similarly, preferences for scheduled exercise versus unstructured/spontaneous 

exercise were also reported evenly. However, although participants did not always want to be 

supervised, they did express interest in professional guidance (Abrantes et al., 2011). Participants 

in Neale et al. (2012) reported participating in mostly unstructured activity, with almost no team 

sport participation; yet study participants did express interest in team sports participation. 

Intensity 

Preferred level of intensity was reported in three studies (Abrantes et al., 2011; Linke et 

al., 2015; Stoutenberg et al., 2015). Moderate-intensity PA received highest preference in two of 

the three studies (Abrantes et al., 2011; Stoutenberg et al., 2015). Abrantes et al. (2011) also found 

that 32.8% of their sample preferred high-intensity PA. The sample with the highest average age 

preferred low-intensity PA (Linke et al., 2015). 

Company 

Participants in the reviewed studies preferred engaging in PA alone or with a small group. 

Abrantes et al. (2011) found that women were less likely than men to prefer exercising alone, χ2(2) 

= 10.85, p < .01. Men did not demonstrate a preference for exercising alone or with company 

(Abrantes et al., 2011). During the small group interview portion of their study, Linke et al. (2015) 

received the suggestion that a buddy system or a group of multiple veterans to foster support and 

encouragement for PA should be a part of the intervention. 
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Location  

Three studies reported participants’ preferences for location of PA. Abrantes et al. (2011) 

reported that their participants had no preference for location; at the gym, home, or outside were 

preferred almost equally. Similarly, Linke et al.’s (2015) sample responded with little difference 

in preference between the Veterans Administration, gym, or outdoors. Stoutenberg et al.’s (2015) 

sample reported a strong preference for the treatment center in which they were accessing 

treatment. This was mirrored in the group-interview reports from Linke et al.’s (2015) sample; 

interview participants reported that they would prefer a location easily accessible and open during 

most of the day. 

Additional Findings 

Although our original research questions did not address barriers or facilitators related to 

PA, the studies did report perceived barriers and facilitators/benefits related to PA and self-

reported PA levels. Since these outcomes were not a focus of our literature search, our sample does 

not represent the whole of the literature regarding these topics. However, because they were 

reported across all five studies, we report them here (see Table 4). 

Barriers  

The three most common reported barriers were lack of motivation, financial restrictions, 

and disability or injury. Lack of energy was also cited frequently, but it was not as prominent as 

those three. Financial limitations were related to the ability to pay for gym memberships, 

equipment, and exercise clothes. Although many barriers were reported across the studies, in two 

of the studies (Read et al., 2001; Stoutenberg et al., 2015) pros to engaging in PA were rated as 

more important than cons to PA and far fewer barriers than benefits were given. 
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Facilitators/Benefits 

Similar to barriers, facilitators/benefits endorsed by participants had many different forms. 

The three facilitators/benefits reported most frequently were that PA would provide a sense of 

accomplishment and confidence, would improve physical health, and could increase one’s 

confidence to stay sober. 

Self-reported physical activity level 

Self-reported PA was reported in various ways, but no studies assessed current PA with 

objective measures. The majority of participants did not engage in regular exercise; approximately 

40% to 71% of participants did not currently engage in regular exercise or PA (Abrantes et al., 

2011; Linke et al., 2015; Read et al., 2001; Stoutenberg et al., 2015). Three of the five studies 

reported those percentages primarily in AUD populations; one had a mixed sample (AUD and 

other substance use disorders). Stoutenberg et al. (2015) reported that 68.1% of their AUD sample 

responded as either moderately active or active, yet when asked about their fitness level, they 

reported that it was “below average” or “poor” (Stoutenberg et al., 2015). Neale et al. (2012) 

reported that their participants reported significantly decreased PA when they were using heavily 

(OUD sample); however, many still reported walking and cycling frequently, because that was 

their primary form of transportation. Participants may not have considered walking and cycling to 

be a form of PA when reporting their activity levels. 

Study Limitations 

The authors of the reviewed studies described a number of limitations. The primary 

limitations were small sample sizes and lack of ethnic diversity. Additionally, when the five studies 

are considered together, there was primarily a focus on preferences of AUD populations. Other 

listed limitations included restricted representation of certain ages (Linke et al., 2015); self-
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reported PA level (Neale et al., 2012; Read et al., 2001); cross-sectional design, precluding 

understanding of temporal relationships (Read et al., 2001); and possibility of overreporting PA 

levels. In addition, although several participants indicated AUD as their SUD when entering 

treatment, several had another SUD. There may have been differences between those with a sole 

AUD diagnosis and those with multiple SUDs (Stoutenberg et al., 2015). 

Discussion 

The findings of this review suggest that PA preferences and attitudes had some similarities 

across studies, but important differences between genders (Abrantes et al., 2011) and between 

special populations (Linke et al., 2015), as well as a lack of understanding of preferences across 

different SUDs, warrant further exploration. Few studies met the review’s inclusion criteria, 

indicating a relative lack of evidence regarding preferences for PA from SUD populations. Four 

of the five studies were published since 2010, indicating a new interest in PA for those with SUDs. 

PA has been cited as an effective, appropriate intervention for multiple health issues, including 

substance use (Brown et al., 2009, 2010), but attrition and adherence rates have presented problems 

for PA as an intervention in this population (Colledge et al., 2017; Weinstock et al., 2012). To 

address this issue, future studies should examine major factors contributing to these rates before 

interventions are designed; we need measures for preferences, attitudes, and perceived barriers and 

benefits. A better understanding of these factors could refine future interventions for this 

population.  

Preferences may vary depending on the gender, SUD, and age of the population. Three of 

the five studies found gender differences in PA preferences, specifically with regard to type of 

activity (Abrantes et al., 2011; Neale et al., 2012; Stoutenberg et al., 2015). Women more often 

than men were interested in yoga and exercise classes. In addition to the literature reviewed, Beitel 
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et al. (2016) conducted a cross-sectional study with individuals accessing MMT that assessed 

chronic pain, self-reported PA, psychiatric distress, and interest in group-exercise. Only 24% of 

the sample reported being interested in group-exercise. However, similar to Simonton et al.’s 

(2018) findings, interest in group exercise was higher among females compared with males (31% 

vs. 20%), χ2(1) = 4.16, p = .04; Beitel et al., 2016). Differences in PA preferences were also 

reflected in Linke et al.’s (2015) study of older veterans with SUDs, who primarily (59%) preferred 

low-intensity PA. Those participants had a higher average age (52.7 years, SD = 12.8), and 

disability/injury was higher on their list of common barriers to PA. These factors may have 

influenced the intensity they preferred. 

Another important consideration may be PA’s effects on weight status. An interesting 

barrier found by Neale et al. (2012) was that some of their sample, those with OUD who were 

accessing MMT clinics, were concerned about losing weight due to exercise. For those with OUD, 

specifically previous heroin users, losing weight was a potential barrier to PA. OUD patients may 

prefer low-impact, low calorie burning PA in order to minimize loss of calories/weight. This is 

supported by Neale et al.’s in-depth interviews, in which participants reported that they continued 

to walk or bicycle as their primary form of PA. However, as noted earlier, Neale et al. did not ask 

specifically about PA preferences; PA preferences were inferred from the activities in which the 

participants were currently engaged. Weight loss was not mentioned as a barrier in the studies with 

participants with AUD, nor was it frequently mentioned by them as a benefit/facilitator. However, 

some in Neale et al.’s sample did report that exercise would be beneficial for losing weight, 

whereas others reported that it would be beneficial for gaining weight via muscle mass. Gaining 

muscle mass, particularly for men, was a way to feel healthy and fit (Neale et al., 2012). It is not 

uncommon for those who have previously used heroin to be underweight and malnourished (Ryan 
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& White, 1996). But some participants found that when they discontinued heroin use they gained 

weight quickly, which distressed them (Neale et al., 2012). Considering the type of PA for this 

population may be important for maintaining health. 

Clinics’ locations may have an important effect on PA preferences. Of the studies that 

provided their location, none were conducted in the southern U.S.  The study that was conducted 

with OUD patients was not done in the U.S. This may have contributed to different preferences 

and ethnic makeup. For example, because Europeans (including those in the UK) participate in 

active transport (walking, bicycling, and public transit) approximately twice as frequently as 

Americans (Bassett, Pucher, Buehler, Thompson, & Crouter, 2008), their preferences for PA may 

be different from those in the U.S. 

No objective measures of current levels of PA were reported in the reviewed studies. 

Although we did not intend to examine current levels of PA in this review, it is worth noting that 

all of the studies obtained their samples’ current PA levels using self-reports. One direction for 

future research offered by Caviness et al. (2013) is that “future research should include 

independent objective measure of PA such as data gathered from an accelerometer” (p. 461). 

Participants in the five studies did report that they would be willing to wear or were interested in 

wearing pedometers or activity trackers (Abrantes et al., 2011; Linke et al., 2015; Stoutenberg et 

al., 2015). Indeed pedometers and activity trackers may be one method to increase motivation for 

PA (low motivation is a significant barrier to increasing PA levels). 

Moving forward, understanding the current level of PA is foundational for implementing 

interventions. Many participants reported walking as a highly preferred form of PA, but Neale et 

al.’s (2012) participants reported that they walked and cycled as their primary forms of 

transportation. Those with SUDs may be participating in more PA than they recognize or report, 
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depending on their primary form of transportation. However, Neale et al.’s study was conducted 

in the UK, where public transit, cycling, and walking may be more feasible. Location should 

therefore be considered in developing interventions. 

Additionally, future studies should measure where participants are in their recovery 

process. All five studies were conducted with individuals early in their recovery process (e.g., 

residential treatment, intensive outpatient clinics, initiating replacement therapy). Time in recovery 

is likely to influence preferences and attitudes toward PA. For example, motivation was cited in 

these studies as a common barrier to engage in PA, yet this may differ for those more established 

in their recovery.  Knowing at which point in the recovery process people report high levels of 

motivation will help inform the timing of the delivery of PA interventions. 

Consideration should also be given to the presence of comorbid psychiatric disorders 

and/or symptoms (e.g., depression, anxiety, stress). Although all included studies gave mention to 

comorbid psychiatric disorders or symptoms, only three provided the prevalence (ranging from 

59% to 81%) of the presence of an anxiety or depressive disorder or symptoms (Abrantes et al., 

2011; Linke et al., 2015; Stoutenburg et al., 2015). A recent meta-analysis demonstrates a high 

prevalence of comorbid psychiatric disorders (i.e. anxiety and mood disorders) and substance use 

disorders (Lai et al., 2015). Thus if SUDs consistently co-occur with depressive/mood symptoms, 

this provides further support for the inclusion of PA into evidence-based treatment guidelines for 

substance use. This would have further implications for nurses and highlight the importance of 

identifying depressive symptomatology and ensuring adequate identification and treatment of co-

morbid mental illness in parallel with substance use disorder treatment. 
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Implications for Nursing 

Taking a “patient-centered care” approach by assessing treatment or PA preferences and 

perceived barriers/benefits to engaging in PA has been cited as a potential method to increase 

adherence and completion rates of PA interventions (Abrantes et al., 2011; Battle et al., 2010). The 

discipline of nursing embraces a holistic, patient-centered approach to the provision of health care 

that positions nurses as advocates who can champion the Institute of Medicine’s recommendation 

to provide “care that is respectful of and responsive to individual patient preferences, needs, and 

values” and ensure that “patient values guide all clinical decisions” (Institute of Medicine, 2001, 

p. 3). Nurses are at every point of care when patients seek health care to transition into recovery 

from SUDs. They are frequently the health care providers with whom patients will spend the most 

time in inpatient settings. At the same time, the Comprehensive Addiction and Recovery Act has 

removed certain barriers, allowing advanced practice nurses to treat those with OUD with 

buprenorphine (after proper training and certification; American Society of Addiction Medicine, 

2016). This furthers nurses’ interactions with those with SUDs, which places them on the frontline 

for assessing patients’ goals and preferences to guide their transition into recovery.  

Conclusion 

The findings of this review, though limited, nonetheless suggest that those with SUDs are 

interested in increasing their PA. The fact that only five studies met inclusion and exclusion criteria 

indicates that PA preferences and attitudes are practically unexplored among those with SUDs. PA 

has been endorsed as a potential facilitator for recovery and for the likelihood of remaining sober 

by those with SUDs (Abrantes et al., 2011; Caviness et al., 2013; Linke et al., 2015; Neale et al., 

2012; Read et al., 2001; Stoutenberg et al., 2015). Given the high rates of relapse, complex medical 

morbidities, and overdose death that accompany those with SUDs, it is important to consider every 
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lifestyle intervention to promote efficacious recovery. There are significant barriers to consider, 

however, in designing interventions for those with SUDs. Physical barriers, including financial 

limitations, safety, and transportation, as well as psychological barriers such as lack of motivation 

and energy will influence the success of PA interventions among those with SUDs. In the future, 

interventions that enable long-term access and give consideration to perceived barriers may be the 

most efficacious. 

 

 

 

 

 

This is the end of the previously published article. 
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THEORETICAL FRAMEWORK 

Pender’s Health Promotion Model (HPM; Pender, Walker, Sechrist, & Frank-Stromborg, 

1990) will be the guiding theory for this study. The HPM incorporates concepts, based in nursing 

and behavioral science that influence health promoting behaviors. The model guides the 

exploration of biopsychosocial influences on participating in specific health-promoting activities 

(Pender, Murdaugh, & Parsons, 2015); it depicts the multidimensional nature of individuals 

interacting with their environment and interpersonal influences as they pursue health. Constructs 

in the model are integrated within a holistic nursing perspective and adapted from social cognitive 

theory and expectancy-value theory (Pender et al., 2015). In the present study, the HPM will be 

adapted to address the following concepts of interest: personal factors, perceived barriers and 

benefits, perceived self-efficacy, exercise-related affect, PA preferences, and PA behaviors (self-

reported PA); definitions of these terms are provided below. The description of the questionnaires 

is provided in the Methods chapter. The HPM will provide a framework for the evaluation of 

patients’ preferences and attitudes (perceived barriers and benefits, perceived self-efficacy, 

exercise-related affect) regarding PA and PA behaviors (see Figure 2).  

PENDER’S HEALTH PROMOTION MODEL 

Pender first used the HPM to test the health-promoting behaviors of individuals enrolled 

in work-sponsored health-promotion programs (Pender et al., 1990). Originally, the model 

incorporated seven cognitive-perceptual factors (i.e. importance of health, perceived control of 

health, definition of health, perceived health status, perceived self-efficacy, perceived benefits, and 

perceived barriers) and five modifying factors (i.e. demographic characteristics, biological 

characteristics, interpersonal influences, situational influences, and behavioral factors) that were 

predictive of behavior (Pender et al., 2015).  In 1996, Pender added new concepts to the model to 
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more effectively describe the factors predictive of health-promoting behavior: activity-related 

affect, commitment to a plan of action, immediate competing demands, and preferences (Health 

Promotion Model (Revised), Figure 2). The HPM is competence-oriented, which means that it 

focuses on recognizing the resources in an individual’s life, personal strengths, and perceived 

barriers to a particular behavior (Lenburg, 1999; Pender et al., 2015). Recognized deficits and 

strengths, specifically regarding modifiable behavior-specific cognitions and affect (perceived 

barriers, perceived self-efficacy, and options/behavior preferences), present an opportunity to 

implement interventions to increase the likelihood of health-promoting behavior. Pender proposed 

seven assumptions to apply while using the HPM; synthesizing these assumptions, one ultimately 

recognizes that environments influence humans, humans influence their environments, and 

humans have an innate desire to grow and improve their lives. Applying these assumptions 

positions the researcher to view the individual holistically and optimistically, as a person who 

wants to improve his or her own health and is capable of doing so, although he or she may need 

assistance in the process (Pender et al., 2015). 

There are a few key criticisms of the HPM. Much of the research utilizing the HPM has 

tested health behavior change and has taken into account only a limited number of the model’s 

concepts; to my knowledge, there are no studies in those with SUD which explore relationships 

between perceived benefits of, perceived barriers to, self-efficacy for, and affect related to PA. 

Studies in SUD populations most often report only a combination of two of these concepts 

(Abrantes et al., 2011; Colledge et al., 2017; Read et al., 2001). Exploring these four concepts 

together may highlight unique influences to PA behavior.  

Fortunately, the HPM offers important benefits. The model is intended to guide 

researchers, clinicians, and individuals to explore influences of health behavior and potential 
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intervention points. Understanding areas of perceived benefits, barriers, self-efficacy, affect, and 

preferences of an individual or population allows researchers and clinicians to be more 

knowledgeable about intervention decisions; this increases the likelihood of uptake and adherence 

to a health behavior.  

Definition of Terms 

Personal factors 

Personal factors are defined as age, gender, race/ethnic background, socioeconomic status 

(SES) and other characteristics of the individual (e.g., current methadone dose, psychiatric 

history). Gender will be categorized as male, female, or transgender. Age will be the current age 

of the participant in years at the time of completing the study’s instruments. Race/ethnic 

background will be classified as White, Black, Hispanic, and Asian or Other. Socioeconomic status 

will be defined based on the participant’s level of household income; participants can choose from 

4 categorical options of ranges of income. Additionally, personal factors will include length of 

current recovery episode in months, recovery attempt number, methadone dose in milligrams, 

physical disability, and previous diagnosed comorbid psychiatric disorders.  

Perceived benefits of physical activity 

Perceived benefits are the individual’s anticipated positive results from a particular 

behavior. Anticipated benefits influence the likelihood that an individual will engage in a health-

promoting behavior (Pender et al., 2015). Perceived benefits are developed based on the 

individual’s previous experience when engaging in the behavior or through vicariously witnessing 

others engage in the behavior (Pender et al., 2015). Some perceived benefits of PA have been cited 

by individuals with SUDs: better mood, more energy, more likely to stay sober (Abrantes et al., 

2011; Linke et al., 2015; Neale et al., 2012; Read et al., 2001; Stoutenberg et al., 2015). Perceived 
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benefits act as modulators to perceived barriers and perceived self-efficacy. The more the benefits 

perceived by engaging in a particular behavior or the greater the importance of the benefit 

perceived, the greater an individual’s self-efficacy for the behavior and the less the significance of 

perceived barriers to the behavior. Benefits will be measured using The Exercise Benefits/Barriers 

Scale, which provides statements of benefits (e.g. “Exercise increases my muscle strength”) that 

the participant will rate on a Likert scale; more information on this instrument will be provided in 

the subsequent chapters. 

Perceived barriers to physical activity 

Perceived barriers to PA are an individual’s perception of the unavailability of participating 

in PA due to discrete factors. Perceived barriers can consist of the expense, mental blocks, 

difficulty, and inconvenience of a particular behavior (Pender et al., 2015). Barriers may not 

always be physical or monetary but may represent mental blockades or perceiving a loss of 

satisfaction by giving up an unhealthy behavior (e.g., quitting smoking; Pender et al., 2015). As 

the number or severity of perceived barriers increases, an individual’s likelihood of participating 

in the behavior decreases, the significance of perceived benefits decreases, and self-efficacy 

toward engaging in the behavior decreases. For this study, barriers are the perceived obstacles to 

participating in PA (e.g. cost, accessibility, lack of support for PA) or the perceived negative 

attributes of participating in PA (e.g., it creates fatigue or sore muscles). Barriers will be measured 

using The Exercise Benefits/Barriers Scale, which provides statements of barriers (e.g., “It costs 

too much to exercise”) that the participant will rate on a Likert scale; more information on this 

instrument will be provided in the subsequent dissertation chapters. 
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Perceived self-efficacy 

Self-efficacy is defined as a person’s perception of his or her ability to reach a goal or 

overcome barriers (Bandura, 1977). The primary foundation of human motivation and action is 

self-efficacy; social cognitive theory argues that self-efficacy is the most important predictor of 

health behavior change (Bandura, 1977, 2004). Although self-efficacy is nested in the middle of 

the HPM, it has been cited as the most influential of the concepts for predicting engagement in or 

uptake of health-promoting behavior (Pender et al., 2015). It is influenced by an individual’s 

exercise-related affect; self-efficacy increases as behavior-related affect improves. Also, the less 

the barriers and the more the benefits perceived to be related to a behavior, the more likely that 

self-efficacy will increase to achieve the behavior. Self-efficacy is also influenced by interactions 

with others and previous experiences with the behavior. For this study, self-efficacy will be 

operationally defined as self-confidence (confidence) to overcome barriers (time constraints, 

conflicting priorities, fatigue) to PA and the confidence in physical ability to participate in a PA 

intervention. This will be measured with the Exercise Confidence Survey, which is described in 

subsequent chapters. 

Exercise-related affect 

Exercise-related affect is the direct emotional response to exercise. There are three 

components of activity-related affect: self-acting (self-related), the environment (where the 

behavior takes place; context-related), and emotional arousal (act-related). The feeling generated 

by the experience of the three components is likely to influence whether an individual will repeat 

and maintain a behavior. The resultant emotional state can occur prior to, during, or following an 

activity; such states may be mild, moderate, or strong. These affect states may be positive or 

negative: positive states are more likely to lead the individual to repeat the behavior, and negative 
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states decrease the likelihood of repeating the behavior (Pender et al., 2015). For this study, PA-

related affect is defined as the overall level of enjoyment experienced from current PA and will be 

captured by a composite score on the Physical Activity Enjoyment Scale (described in subsequent 

chapters). The overall enjoyment-level comprises varying perceptions of enjoyment, pleasure, fun, 

energy, physical sensation, frustration, boredom, stimulation, and engagement. 

Physical activity preferences 

PA preferences include preference toward a particular type of PA (e.g., walking, jogging,), 

structure of a PA intervention, and delivery method of PA. These are distinguished from 

“competing preferences” (Pender et al., 2015, p. 39), which are defined as alternative options that 

are more appealing to the individual during the decision to engage in health-promoting behavior 

(Pender et al., 2015). A plan to exercise can be disrupted by a competing preference. PA 

preferences also differ from “immediate competing demands” (Pender et al., 2015, p. 39), priorities 

in the individual’s life that the individual has low control over such as attending their job and 

taking care of their family and home. PA preferences differ from perceived barriers because they 

are spontaneous urges based on an individual’s preference hierarchy; therefore, they may be 

difficult to control (Pender et al., 2015). The more a health-promoting behavior or intervention for 

health-promoting behavior parallels preferences, the more likely the individual is to uptake the 

behavior or engage in the intervention. 

Physical activity behaviors 

For the purpose of this study, PA behaviors are the types and amounts of self-reported PA 

in which the participants have engaged during the last 7 days, which will be measured with the 

International Physical Activity Questionnaire – Short Form (described in Chapter 4). 
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Suitability of the HPM 

The HPM is well suited for this study because its concepts have been used extensively in 

health promotion initiatives, and they are organized in a way that facilitates exploration and testing 

in research (Pender et al., 2015). Although the HPM has not been used often in research with SUD 

populations, its concepts are often used to promote behavior change in those with SUDs (Miller & 

Rollnick, 2012). And although the HPM has not been explicitly credited as the guiding theory 

behind much of the PA preference literature, the concepts that are assessed in that literature align 

perfectly with the HPM. Understanding barriers to and benefits of behavior change, confidence to 

undergo behavior change (self-efficacy), and preferences toward health-promoting behavior are 

directly aligned with the HPM and are theorized to influence health behaviors (Miller & Rollnick, 

2012; Pender et al., 2015).  

One concept included in other well-known theoretical models is the concept of perceived 

threat. Particularly for those with OUD, fear or threat may not be effective methods to increase 

health promoting behaviors. The HPM does not include this concept and thus may be particularly 

well-suited for use with the population. Important physiological changes occur in the brain when 

an individual develops an addictive disorder. In opioid use, the cells in the ventral tegmental area 

release dopamine into the nucleus accumbens (the brain’s pleasure center; Stahl, 2013). In a 

properly functioning brain, feedback from the prefrontal cortex will impede the drive to participate 

in actions for pleasure that may be risky or unsafe. This feedback (threat-response) mechanism in 

individuals with chronic opioid use is dysfunctional, because they are not fully cable of properly 

assessing immediate or long-term outcomes that may result from a behavior (Koob & Volkow, 

2016; Kosten & George, 2002). It would therefore be more efficacious to choose models that do 
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not rely on threat or fear to produce behavior change, owing to the compromised threat-response 

system in those with OUD. 

Although the HPM has not been used frequently regarding SUD populations, it has been 

explicitly utilized in other populations—college students (Brannagan, 2010), African American 

women with Stage 1 hypertension (Jackson et al., 2016), spinal cord injuries (Keegan, Chan, 

Ditchman, & Chiu, 2012), and adults with diabetes type 2 (Lari, Tahmasebi, & Noroozi, 2018; 

McGuire, Anderson, & Fulbrook, 2014)—to predict PA behaviors. Lari, Tahmasebi, and Noroozi 

(2018) utilized an electronic PA education intervention based on the HPM for adults with diabetes 

type 2; they found significant improvements in self-efficacy, perceived benefits, and decreased 

perceived barriers in their intervention group. Similarly, Walker et al. (2009) developed health 

promotion material tailored based on the HPM concepts and found increased uptake of targeted 

behavior (Walker et al., 2009). In other words, utilizing the HPM to guide intervention 

development has been an effective method to increase the likelihood of behavior change and 

therefore supports its use in this foundational study on these concepts to guide PA intervention 

design in the future.  
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Chapter 3: A Feasibility Pilot Study to Explore Physical Activity Attitudes 

and Preferences of Individuals with Opioid Use Disorder 

As a part of the dissertation proposal process, a pilot study was conducted to refined study 

methods for the dissertation study. This chapter describes the background, methods, and results of 

the pilot study. Implications for the dissertation study are provided. This chapter is formatted in a 

manuscript style in preparation for submission for publication; therefore, information in the 

introduction and theoretical framework will reflect information in Chapter 1 and Chapter 2. The 

pilot included a separate sample of 60 participants from the 100 participants in the dissertation 

study. 

INTRODUCTION 

Approximately 19.3 million Americans have a substance use disorder, of whom 2.5 million 

have an OUD (Center for Behavioral Health Statistics and Quality, 2018). In 2018, an estimated 

1.9 million had an OUD related to prescription pain relievers, and an estimated 522,000 had an 

OUD related to heroin use (Substance Abuse and Mental Health Services Administration, 2018). 

The societal cost related to opiate abuse in the United States is billions of dollars (Florence, Zhou, 

Luo, & Xu, 2016), and OUD is now receiving considerable attention related to the mounting public 

health crisis that it poses. Over 70,000 people died from a drug-related overdose in 2017, currently 

the leading cause of injury-related death in the United States (Centers for Disease Control and 

Prevention, 2019). Almost 68% of those deaths (47,600) involved an opioid. Although opioid-

related overdose deaths did decrease from 2017 to 2018, overdose deaths related to illicitly 

manufactured fentanyl increased 11% (Gladden, O’Donnell, Mattson, & Seth, 2019, most recent 

data).  There is continued need for research regarding how to improve treatment for those with 

OUD to improve health outcomes and decrease healthcare costs. 
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MAT (e.g., methadone or buprenorphine/Suboxone) has been found efficacious for treating 

OUD, but relapse rates are high. This may be due in part to increased levels of pain (Peles et al., 

2005; Stein et al., 1998), decreased quality of life (Millson et al., 2004; Smith & Larson, 2003), 

and increased occurrence of mood and other psychiatric disorders (Lai et al., 2015; Pud, Zlotnick, 

& Lawental, 2012). PA may be an efficacious adjunct to MAT through its positive effects on 

mental health, including decreased levels of anxiety, craving, pain, stress, and depression (Barta, 

Kurth, Stein, Tennen, & Kiene, 2009; Cutter et al., 2014; Haasova et al., 2013; Naugle, Fillingim, 

& Riley, 2012; Rethorst, Wipfli, & Landers, 2009). Less than 40% of those in MAT, however, 

report achieving weekly PA recommendations (Rethorst et al., 2009). Of the few studies that have 

implemented PA interventions with those with OUD, adherence and completion rates have varied 

widely (Colledge et al., 2017; Cutter et al., 2014; Li et al., 2013; Shaffer, LaSalvia, & Stein, 1997; 

Zhuanget al., 2013). One reason for this may be that PA preferences of patients with OUD have 

not been thoroughly explored and implemented in PA interventions (Abrantes et al., 2011; 

Simonton, Young, & Brown, 2018). Taking a patient-centered approach by assessing PA 

preferences and perceived barriers/benefits to inform intervention development has been cited as 

a potential method to increase PA intervention adherence and completion rates (Abrantes et al., 

2011; Battle et al., 2010). There are opportunities to assess PA preferences in those with OUD 

accessing MMT.  

In a recently conducted literature review, it was discovered that few studies have been 

published on preferences and attitudes related to PA among those with substance use disorder 

(Abrantes et al., 2011; Linke et al., 2015; Neale et al., 2012; Read et al., 2001; Simonton, Young, 

& Brown, 2018; Stoutenberg et al., 2015). The majority of PA preference studies have been 

conducted with individuals with alcohol use disorder. Of the five studies retrieved for the literature 
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review, only one reported OUD patient PA preferences (Neale, Nettleton, & Pickering, 2012). This 

study was conducted using 40 in-depth qualitative interviews with individuals located in the UK. 

The purpose of this study was not to assess PA preferences a priori, but rather to infer and report 

preferences from activities participants reported engaging in most frequently. There is a clear need 

for rigorous examination of PA preferences among adults with OUD to guide the development of 

patient-centered interventions. Therefore, the purpose of this feasibility pilot study was to explore 

PA preferences and attitudes of individuals with OUD who are receiving MMT. The specific aims 

of this study were to: 

1. Assess the feasibility of research methods: 

a. Determine the recruitment strategy response rate. 

b. Determine the acceptability and experience with the battery of questionnaires. 

c. Determine the rate (average minutes) of completion of all instruments. 

2. Explore preferences and attitudes for PA, perceived benefits and barriers related to PA, 

steps per day, and self-reported current PA level. 

THEORETICAL MODEL 

Pender’s HPM (Pender, Walker, Sechrist, & Frank-Stromborg, 1990) is the guiding theory 

for this study. The HPM provides a framework for the evaluation of patients’ preferences and 

attitudes as well as contextual factors for PA and PA behaviors (see Figure 2). The HPM, based in 

nursing and behavioral science, incorporates concepts that influence health promotion behaviors. 

The model guides the exploration of biopsychosocial influences as well as individual motivations 

for participating in specific health-promoting activities and depicts the multidimensional nature of 

individuals interacting with their environment and interpersonal influences as they pursue health 

(Pender, Murdaugh, & Parsons, 2015). In the present study, the HPM was adapted to address the 
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following concepts of interest: personal factors, behavior-specific cognition and affect (i.e., 

perceived barriers, perceived benefits, perceived self-efficacy, and exercise-related affect), 

situational influences (i.e., PA preferences), and behavioral outcomes (i.e., PA behaviors: steps 

per day and self-reported PA). Chapter 2 provides a full description of the HPM, its history, and 

definitions of its concepts. Certain concepts from the model were excluded, in order to focus on 

concepts that would better inform PA intervention design; excluded concepts, such as past history 

with health promoting behavior, interpersonal influences, and immediate competing demands, are 

fixed and difficult to modify to promote increased PA uptake.  

METHODS 

Design, Setting, and Participants  

A cross-sectional descriptive design was used in this study. The target population included 

adults ages 18–60 diagnosed with OUD who were accessing MMT in the Austin, Texas area. The 

decision to limit the age to £60 years was made because of the significant increase in the percentage 

of individuals not meeting recommended PA as age increases above 60 (Bauman, Merom, Bull, 

Buchner, & Singh, 2016). It has been proposed that age may have an influence on PA preferences 

(Linke et al., 2015; Simonton et al., 2018), so age was limited to decrease the likelihood of its 

producing a confounding effect on PA preference outcomes. The anticipated sample size for the 

study was 60 participants. Inclusion criteria were that participants must be (a) between the ages of 

18 and 60 years, (b) diagnosed with OUD, (c) receiving MMT, (d) able to provide verbal consent, 

and (e) able to read and write in English. Study procedures took place at the three MMT clinics of 

Clinical Medical Services Inc. (CMS), located in the Austin area. One of the clinics is in south 

Austin, one in north/central Austin, and one in Cedar Park, Texas.  



 

 50 

Procedures 

Potential participants were recruited by flyers placed in the CMS waiting rooms and by 

word of mouth by the participants’ primary counselors at CMS. The recruitment flyer provided a 

brief overview of the study’s purpose, general requirements for participation, and the dates when 

the principal investigator (PI) would be at the clinic to recruit participants. Counselors at CMS 

also made individuals aware of the study during face-to-face meetings with their clients and 

informed them about data collection days. A schedule of data collection days was placed at the 

medication administration window in each clinic. 

Recruitment took place as follows. The PI approached patients sitting in the waiting room 

and asked whether they might participate in a study regarding attitudes and preferences for PA 

among adults receiving methadone. If they were interested in learning more about the study, the 

PI met with them in a private area to determine initial eligibility and provided a study information 

sheet that contained a description of the study, its purpose, and any potential risks associated with 

participation. After reading the information, the participant was given the option to provide verbal 

consent to participate or decline. Documentation of consent was waived because the study’s 

principal risks were associated with a breach of confidentiality concerning participation, and the 

consent documentation would be the only record linking the subject with the study. After informed 

consent was obtained, the participants completed questionnaires on paper with pen in the CMS 

clinic’s waiting room. The PI was present during all study procedures and available to answer 

questions. All study procedures were approved by the Institutional Review Board of the University 

of Texas at Austin. 
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Measures 

Standardized measures (total items = 145) were used to assess key study variables for PA 

attitudes. Demographic information included participants’ age, sex, race/ethnicity, household 

income level, length of current recovery episode, and recovery episode attempt number (see Table 

5). Data were also collected to assess participants’ experience with the battery of questionnaires. 

Other data (Table 6) included whether or not the participant used a working smartphone; whether 

the participant carried a purse, bag, or backpack most of the day; and whether the participant would 

be willing to wear a pedometer for 7 days. Participants who used smartphones were asked if they 

would share their steps per day over the last week with the PI. Steps per day recorded on the phone 

were documented. Participants were also asked how often they used the Internet, rated from rarely 

or never (once a year) to very often (every day). No anchoring information, prompting, or verbal 

instructions were provided to the participants except that they might ask questions if they did not 

understand the meaning of a survey item.  

Attitudes Toward Physical Activity 

Perceived self-efficacy 

Participants’ confidence in their ability to engage in physical exercise (self-efficacy) 

despite encountering barriers (family obligations, parties, fatigue, etc.) was assessed with the 

Exercise Confidence Survey, a 12-item self-report measure designed by Sallis, Pinski, Grossman, 

Patterson, and Nader (1988). The items are rated on a 5-point Likert-type scale, with higher ratings 

indicating greater self-efficacy; they represent factors for engaging in non-PA behaviors, which 

constitute scores for sticking to exercise and making time for exercise. This measure has 

demonstrated a coefficient alpha of .83 or greater and test–retest reliability of .68 in adults younger 

than 45 years with children living in the household (Sallis et al., 1988). No validity data are 
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available at this time. The mean of the completed items (ranging from 1 to 5) is the score for self-

efficacy, with scores closer to 5 indicating more confidence to stick to and create time for a PA 

program. For this study, one item was added to assess individuals’ self-efficacy for physical ability 

to participate in PA. This question was, “Would you be PHYSICALLY ABLE to participate in an 

exercise program designed for persons in substance use recovery?” Participants responded “yes,” 

“no,” or “maybe.” 

Physical activity related affect 

The Physical Activity Enjoyment Scale (PACES; Kendzierski & Decarlo, 1991; Motl et 

al., 2001) was used to capture PA-related affect. The scale’s 18 items measure affect related to PA. 

The items are bipolar, with 7 scale points for each statement (e.g., I enjoy it – I hate it). The PACES 

has been revised to start with the stem “When I am physically active…” (Murrock, Bekhet, & 

Zauszniewski, 2016). An enjoyment score is computed by calculating the total for the 18 items, 

after reverse scoring 11 items so that the number 1 indicates negative affect associations with PA 

and number 7 represents positive affect associations with PA (Motl et al., 2001). The higher the 

score, the more enjoyment the individual gets from exercise. Scores range from 18 to 126. 

Kendzierski and DeCarlo (1991) reported a Cronbach’s alpha of .93 to .98 for the original 18-item 

instrument in low-income adults (M age = 63 years). Validity has been supported in young adult 

undergraduates (Kendzierski & DeCarlo, 1991) and in older adults (Murrock et al., 2016). 

Perceived benefits of and barriers to physical activity 

The Exercise Benefits/Barriers Scale (EBBS; Sechrist, Walker, & Pender, 1987b) was used 

to asses perceived benefits and barriers related to PA. The EBBS is a 43-item instrument, with 

scores ranging from 43 to 172. A higher score indicates that an individual perceives greater benefits 

of PA. Scores can be considered in their entirety or as two separate subscales for benefits and 
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barriers. Each question is rated on a forced-choice, four-response Likert-type scale, with possible 

responses ranging from 1 (strongly disagree) to 4 (strongly agree). The Barriers subcale’s 14 items 

on the EBBS are reverse-scored. When the Benefits and Barriers subscales are separated, the 

Benefits subscale ranges from 29 to 116 and the Barriers subscale from 14 to 56. When the Barriers 

subscale is used alone, it does not need to be reversed-scored, in which case the higher the score 

the greater the perception of barriers. Cronbach’s alphas are as follows (Sechrist, Walker, & 

Pender, 1987a): .95 (total instrument), .95 (Benefits), .89 (Barriers), based on a sample of 

community-dwelling adults (18 to 88 years, M = 38.7 years) with no physical limitations. The scale 

met acceptable validity based on construct validity and factor analysis (Sechrist, Walker, & 

Pender, 1987a). For this study, the subscale scores were used to consider benefits and barriers 

separately, as shown in the HPM.  

Situational Influences  

Physical activity preferences 

Preferences for Physical Activity Type and Intervention Design (Abrantes et al., 2011) is 

28-item measure. It was adapted to assess preferences for PA type (e.g. walking, biking, yoga, 

etc.), guidance (e.g. do it yourself, professional guidance, professional supervision), and structure 

(e.g., location, alone or in a group, etc.). For PA type, a single item presents 11 types of PA (e.g., 

walking, cycling, yoga, strength training, etc.); individuals choose their top three choices and place 

the number 1, 2, or 3 next to the item to rank their choices of type, with 1 = the most preferred PA 

type. For PA guidance, a single item asks individuals to place the numbers 1–3 next to three 

scenarios (do it yourself, do it yourself with professional guidance, and reliance on professional 

supervision) to indicate their rank, with 1 = the most preferred scenario. For PA structure, 13 items 

assess individuals’ preferences for the structure of PA intervention using nominal options. These 
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items ask patients to mark their most preferred time of day, company, location, intensity, length in 

recovery, duration, supervision, and schedule to receive a PA intervention. Additionally, they are 

asked “yes,” “no,” “maybe” response questions regarding whether they would like to discuss 

developing an exercise program while at the clinic, whether they would be interested if a program 

came to the clinic, and whether they would like to incorporate strength training. These questions 

were used previously by Abrantes et al. (2011) with adults with SUDs; the questions were 

developed from previous PA preference studies in individuals with cancer. No validity or 

reliability for this set of questions has been published. 

Behavior Outcomes 

Self-reported physical activity 

The International Physical Activity Questionnaire (IPAQ; Craig et al., 2003) was 

developed in the 1990s to standardize the measurement of self-reported PA. The questionnaire has 

both a long and a short form; the 27-item long form, which is more appropriate for detailed data 

collection related to research, was used in this study. The items assess five domains of PA: 

occupational, transportation, household, recreational/leisure-time, and time spent sitting. A score 

is created by separately summing the minutes and frequency in days for all the types of activities 

in each of the four activity domains; these are then converted into metabolic equivalent (MET) 

minutes. MET minutes are calculated by multiplying the number of minutes by the MET value 

provided in the IPAQ protocol (walking = 3.3, moderate activity = 4, vigorous activity = 8) and 

again by the number of days. The fifth domain is sedentary time per week. Once a score is obtained, 

it can be classified as low, moderate, or high PA. Rules for data cleaning and processing are based 

on the IPAQ protocol. Spearman’s ρ for the IPAQ clusters around .8 (Craig et al., 2003). 
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Acceptability and experience with the packet of questionnaires 

Three questions were selected from Wong, Soon, Zed, and Norman (2014), who created 

prompts to assess the acceptability of and suggestions for improvement of a battery of 

questionnaires. The first two questions ask participants about the enjoyability and acceptability of 

the questions. These items are rated on a 5-point Likert scale from 1 = completely 

unenjoyable/unacceptable to 5 = completely enjoyable/acceptable. The third question asks 

whether the wording of the questions was acceptable or unacceptable, where 1 = completely 

acceptable and 5 = completely unacceptable (challenging). A score of 3 is interpreted as neutral. 

Analysis 

Tests for normality and assumptions, descriptive statistics, and linear regression analysis 

were run in the Statistical Package for Social Science version 25. Descriptive statistics were used 

to summarize and initially inspect the distributions of personal characteristics and study measures. 

To ensure that parametric statistical methods were used appropriately, the shapes of the 

distributions of the continuous measures were evaluated to determine the extent of any potential 

violations of parametric statistical assumptions (i.e., normality). If parametric assumptions were 

not met, decisions were made regarding how best to transform the distributions to use the 

procedures proposed for this research. Correlation and multiple regression models were used to 

explore potential relationships among variables.  

RESULTS 

Sample 

A total of 60 participants were recruited. Descriptive statistics for sample characteristics 

are provided in Table 5. A little over half of participants were male (n = 31; 51.7%), a majority 

were white (n = 43; 71.7%), and mean age was 35.7 years. On average, participants were on their 
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sixth recovery episode (range, 0 to 50 attempts; SD = 8.3; Mdn = 3 attempts), with average length 

of current recovery episode reported as 34.4 months (0 to 216 months; SD = 49.9; Mdn = 18 

months). Over a third (n = 26) made less than $25,000 per year in household income.  

Feasibility and Experience with the Packet of Questionnaires 

Feasibility data regarding type of bag carried, willingness to wear a pedometer, internet 

usage, and ownership of a smartphone are reported in Table 6. It took individuals an average of 

26.3 min (minimum = 10 min, maximum = 68 min) to complete the packet of questionnaires. A 

majority of the participants (n = 54; 90%) in the pilot study had a working smartphone and were 

willing to share their steps per day (n = 34; 56.7%). However, only 15 (25%) actually reported 

their steps per day. The range of self-reported steps per day was large (5 to 100,000). During data 

collection, five participants attempted to show the researcher their steps per day, but the tracking 

application had not been set up or the phone did not have a step counting application. When offered 

the option for assistance in setting up this application, none of the participants were willing to do 

so. A majority (60%) of the participants carried a purse, bag, or backpack most of each day. 

Women (n = 26) carried a bag more often than men (n = 10); 69% of women carried a purse if 

they used a bag daily. Men who carried a bag daily either used a bag (9.7%) or a backpack (22.6%). 

Almost 85% of participants responded “yes” (66.1%) or “maybe” (18.6%) to whether they would 

be willing to wear a pedometer for 7 days. The Internet was frequently used by this sample; 78% 

reported daily use and 17% reported using the Internet “several times per week.” 

In general, study questionnaires were completed with minimal missing responses. 

However, two sections of the packet of questionnaires presented difficulty for participants. The 

first was a subset of questions on the Preferences for Physical Activity Type and Intervention 

Design (Abrantes et al., 2011), which asked individuals to rate benefits perceived for three 
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different PA intervention designs. Seventeen percent (n = 10) of participants skipped a majority of 

these questions. The second problematic section of the questionnaire packet was the IPAQ (Craig 

et al., 2003). When the IPAQ protocols for data cleaning were applied, only five participants’ 

responses could be used, indicating substantial missing data. These reporting errors make 

confidence in the results low. 

Data were collected to assess participants’ experience with the battery of questionnaires 

during the pilot study. Responses to these three questions were assessed separately. Overall, 

participants found the questionnaires enjoyable (M = 2.7, SD = 1.1), acceptable (M = 2.3, SD = 

1.2), and appropriately worded (M = 2.1, SD = 1.1). There were no valid differences between 

missing responses or personal characteristics and experience or acceptability responses. 

During the pilot study, multiple participants offered additional information when they 

returned their questionnaires. This information was offered spontaneously and verbally. The only 

prompt they received was “How was it [filling out the questions]?” This information included 

reports that side effects from methadone would be a barrier to PA and that depression and 

psychological issues are a barrier to PA, as well as details of current PA (e.g., playing basketball, 

taking child to the park). Additionally, participants wanted to discuss methods that would make 

them more likely to engage in a PA intervention. 

Physical Activity Attitudes 

Data for PA attitudes met the assumption of normality. The descriptive statistics for 

perceived benefits of and barriers to PA, PA self-efficacy, and PA-related affect are reported in 

Table 7. Each scale was internally consistent with Cronbach’s alphas of .94 (EBBS Benefits, n = 

47), .89 (EBBS Barriers, n = 53), .93 (Exercise Confidence, n = 46), and .94 (PACES, n = 54). 
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Participants reported a high level of perceived benefits to exercise (M = 94.9, SD = 11.9, n 

= 55). The three most frequently endorsed benefits were increased physical fitness, improved 

muscle tone, and increased muscle strength. The sample mean on the Barriers subscale (M = 30.3, 

SD = 7.6, n = 59) indicates a moderate level of perceived barriers to PA in this sample. The three 

most frequently endorsed barriers were that excise is tiring, exercise is hard work, and exercise 

causes fatigue. A medium level of confidence (self-efficacy) to overcome barriers to PA was 

identified in the sample (M = 3.5, SD = 0.9; range, 1–5), and, on average, participants found PA 

enjoyable (M = 85.3, SD = 22.7; range, 18–126). 

Preferences for Type and Structure of a Physical Activity Intervention 

Frequencies for type, structure, and intensity of a PA intervention are provided in Table 8. 

Some items on this questionnaire allowed for multiple responses (example: “Where would you 

prefer to exercise [choose as many as apply]?”) and some had missing responses (i.e., N ¹ 60), so 

the percentage totals for certain items do not add to 100. Over 40% of participants were ambivalent 

about discussing an exercise intervention program during MMT, but a majority reported that they 

would be interested if a program was brought to the clinic (n = 31, 51.7%). Participants either 

preferred to exercise alone (n = 20, 33.3%) or had no preference (n = 20, 33.3%) and would like 

to exercise in the morning (n = 31, 51.7%), at home (n = 24, 40%), followed closely by at a 

community gym or YMCA (n = 23, 38.3%). Participants preferred a scheduled (n = 38, 63.3%), 

unsupervised/self-paced (n = 33, 55%), moderate-intensity (n = 30, 50%) program that offered 

differing exercises (n = 45, 75%) in one long bout of 30–60 min (n = 33, 55%). They preferred 

strength training incorporated into their exercise program (n = 32, 53.3%), a program within the 

first 3 months of their recovery (n = 31, 51.7%), and support during the exercise program through 

email communication (n = 28, 46.7%) and in-person meetings (n = 25, 41.7%). 
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Self- Reported Physical Activity 

Only five participants completed the IPAQ without missing responses, so the results from 

this measure are not presented. Adjustments should be made to better capture self-report of PA in 

this population. Suggestions for future research will be proposed in the discussion section.    

Exploring Relationships in the Model 

The individual relationships between personal characteristics and PA attitudes were 

explored. A correlation matrix was used to explore a number of individual significant relationships 

of personal characteristics with PA attitudes, without controlling for other personal characteristics: 

sex had a significant positive relationship with self-efficacy (n = 59, r = .25, p = .05) and PA-

related affect (n = 59, r = .28, p = .03), and recovery episode had a significant negative relationship 

with benefits (n = 54, r = -.27, p = .05). There were no other significant relationships between 

individual characteristics and PA attitudes. 

 A correlation matrix was created for perceived benefits of PA, perceived barriers to PA, 

perceived self-efficacy, and PA-related affect. There were significant positive relationships 

between perceived benefits to PA, self-efficacy (r = .545, p < .0001), and PA-related affect (r = 

.417, p = .002); as perceived benefits increased, participants reported increasing levels of perceived 

self-efficacy and higher positive affect related to PA. Also, as perceived self-efficacy increased, 

so did PA-related affect (r = .408, p = .001). There were significant negative relationships between 

perceived barriers to PA and perceived benefits from PA (r = -.284, p = .037) and self-efficacy (r 

= -.323, p = .013). In other words, as participants’ ratings of perceived barriers to PA decreased, 

levels of perceived benefits to PA and self-efficacy to overcome barriers to PA increased. There 

was no significant relationship between perceived barriers to PA and PA-related affect (r = - .183, 

p =  .17). 
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The overall models of all personal characteristics with each individual behavior-specific 

cognition and affect were explored. Personal characteristics were regressed on each of the PA 

attitude concepts in separate models. There was a significant relationship of the overall model of 

personal characteristics (i.e., age, sex, gender, recovery attempt number, length of current recovery 

episode, and household income) with self-efficacy to overcome barriers to PA (R2 = .31, Adj R2 =  

.19, F[3, 47] = 2.66, p = .017). Age (b = -.31, t[47] = -2.25, p =.03) and number of recovery 

episodes (b = -0.28, t[47] = -2.18, p = .03) had statistically significant negative relationships with 

self-efficacy; as age and number of recovery episodes increased by one standard unit, self-efficacy 

decreased by 0.31 and 0.28 units, respectively. A statistically significant difference was found 

between gender and level of self-efficacy, with males reporting higher levels of self-efficacy (b = 

.32, t[47] = 2.48, p = .02). Recovery episode length, race, and income did not significantly 

influence self-efficacy to overcome barriers to PA. There was no significant relationship for the 

overall models when controlling for personal characteristics with benefits (R2 = .17, Adj R2 = .019, 

F[3, 43] = 1.125, p = .37), barriers (R2= .18, Adj R2 = .04, F[3, 47] = 1.25, p = .29), or PA-related 

affect (R2 = .17, Adj R2 = .03, F[3, 47] = 1.21, p < .32).  

DISCUSSION 

This pilot study demonstrated the methods were feasible and acceptable in this sample. 

However, there are adjustments to the methods that should be addressed based on the response 

issues in the packet of questionnaires. A low number of participant’s responses on the IPAQ was 

completed according to protocol cleaning, there were reporting errors or skipped questions on a 

section of the Preferences Questionnaire, and unprompted verbal reports of current PA and ideas 

for intervention were offered when participants turned in their packet of questionnaires. 

Methodological adjustments should be considered for the next step of this study. Additionally, 
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there were limited significant relationships among personal characteristics and PA attitudes; there 

are limitations to this study and adjustments that should be considered for future research utilizing 

these methods. 

The exploration of relationships between concepts within this model confirm its utility in 

this population. The block of concepts within PA attitudes demonstrated significant relationships 

between and among one another. This is proposed by the HPM and is not a new finding. 

Nevertheless, applying this theory proposes and confirms relationships within this population that 

are of value to the literature. These findings suggest that it would be appropriate to utilize this 

model and questionnaires in future studies regarding PA and behavior-specific cognition in adults 

accessing methadone maintenance. However, there is an opportunity to assess other potentially 

important personal characteristics and HPM concepts regarding PA in this population as well.  

The exploration of personal characteristics’ influence on PA attitudes demonstrated limited 

significant relationships. Although a larger sample size might produce statistically significant 

relationships, the adjusted R2 values of those relationships accounted for only a small portion of 

variance (19% of the variance in self-efficacy to overcome barriers to PA, 2% of the variance in 

perceived PA benefits, 4% of the variance in perceived barriers to PA, and 3% of the variance in 

affect related to PA). This indicates that important personal characteristics might be missing from 

the model. Pain and psychiatric symptoms have been cited as significant issues within this 

population (Lai et al., 2015; Peles et al., 2005; Stein et al., 1998). Measuring these might better 

illuminate important relationships between personal factors and behavior-specific cognition. 

Future research should consider incorporating instruments that assess these factors and explore 

their influence on perceived benefits and barriers related to PA, self-efficacy to overcome barriers 

to PA, and PA-related affect. Additionally, not all HPM concepts were explored in this pilot study, 
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which presents gaps in understanding relationships that may inform a better understanding of this 

population’s experience with PA. A better understanding of additional factors (interpersonal 

influences, commitment to a plan of action, immediate competing demands) may inform future 

intervention design. 

Methodological Adjustments for Future Research 

Based on the information gathered from this pilot study, adjustments can be made to 

improve rigor and effectively understand the attitudes, perceptions, and preferences related to PA 

among adults receiving methadone. Participants were asked to report their smartphones’ steps per 

day to assess whether this would be a feasible method to collect an objective measure of PA. Two 

findings suggest a need to find a better alternative to track steps per day in this population. First, 

there was a large range of step reports, which may have been due to participants’ inaccurate 

reporting. Second, the tracking application was not readily available or turned on, and participants 

were not interested in receiving assistance to set up their applications when they were available. 

However, the fact that almost 90% of the sample had a working smartphone indicates that this 

platform might be appropriate for collecting survey data or for sending health promotion emails or 

text messages as part of an intervention in the future (Head, Noar, Iannarino, & Harrington, 2013). 

Due to the poor completion rate on the items from the Preferences Questionnaire and the 

IPAQ long-version, the packet of questionnaires should be adjusted to exclude the subset of 

perceived program benefits from the Preferences Questionnaire and replace the IPAQ long version 

with the short version. Review of the items on the Preferences Questionnaire determined that they 

assess the same information as the Exercise Benefits/Barriers Scale and are cumbersome. These 

questions are being omitted from this dissertation study, since they did not offer new information 

and the majority of questions were skipped or filled out incorrectly. The assessment of self-
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reported PA is being adjusted to replace the IPAQ long version with the IPAQ short version. This 

approach is consistent with a previous assessment of self-reported PA in this population using the 

IPAQ short form (Colledge et al., 2017). The IPAQ short version will ensure that data are captured 

for all participants regarding self-reported PA behaviors, and because preferences and attitudes 

constitute an emerging field of research, semi-structured interviews have also been added to this 

dissertation’s methodology. These interviews will provide an opportunity to more accurately 

explore current PA behaviors.   

Unprompted reports from participants during data collection suggested that semi-

structured exploration of details regarding PA preferences, barriers, benefits, self-efficacy, and 

methods to improve engagement of the population in a PA intervention would provide an 

opportunity to gather valuable information. Only one study has explored PA preferences in adults 

with OUD (Neale et al., 2012); these preferences were deduced from current types of PA that 

participants engaged in, rather than specifically asking about PA preferences to improve PA 

intervention design. Semi-structured interviews were therefore subsequently conducted and 

content analysis used to derive further information on PA preferences and attitudes. Content 

analysis is used to derive themes and associations between concepts of interest, while staying close 

or “surface of words” (Duriau et al., 2007; Sandalowski, 2000, p.336). Analysis of text allows 

researchers to explore others’ perceptions, attitudes, and beliefs; these data may provide nuanced 

or unique information from a particular population that may not be captured by quantitative 

methods (Polit & Beck, 2012). The data from qualitative questions that specifically ask about 

preferences, barriers, benefits, self-efficacy, and engagement methods can fill a gap in the literature 

regarding PA intervention design for this population.   
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Additional procedural adjustments included orienting participants to how PA should be 

thought of while completing the packet of questionnaires (anchoring) and verifying study 

questionnaires for completeness prior to distribution of study compensation. Anchoring establishes 

an initial reference point for judgment. It can orient participants to the concepts of interest and the 

way in which the researcher wants them to view these concepts (Strack & Mussweiler, 1997). 

Verifying completeness of questionnaires allows a data collector to request that the participant, if 

willing, complete missing items or correctly complete items or sections filled out incorrectly. 

These procedural adjustments likely increase the reliability and validity of the information 

provided and decrease the removal of data.  
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Chapter 4: Research Methodology 

PURPOSE 

There is a continuing need for research regarding issues related to OUD, such as how to 

improve treatment for those with OUD receiving MMT in order to improve their health outcomes 

and decrease healthcare costs. An understanding of this population’s unique preferences, perceived 

benefits and barriers, and self-efficacy for PA can inform the development of future PA 

interventions that may improve this population’s quality of life and recovery capital. Therefore, 

this study examines the preferences and attitudes for PA among individuals with OUD through the 

lens of Pender’s HPM by focusing on perceived benefits of and barriers to PA, PA self-efficacy, 

PA enjoyment, and self-reported PA. This project’s methods were approved during the dissertation 

proposal, and an amendment approval was obtained from the University of Texas at Austin 

Institutional Review Board prior to initiation of research activities.  

RESEARCH QUESTIONS 

The following research questions were addressed: 

1. What are the attitudes toward PA (i.e., perceived benefits, perceived barriers, self-efficacy, 

and PA enjoyment) and self-reported PA among adults with OUD receiving MMT? 

2. What are the PA preferences (i.e., type, structure, and delivery) of adults with OUD 

receiving MMT? 

3. How do attitudes toward PA differ by personal factors (i.e., age, gender, ethnicity, 

methadone dose, disability, psych distress, and current pain) of adults with OUD receiving 

MMT? 

4. How do PA preferences differ by personal factors of adults with OUD receiving MMT? 
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5. Do personal characteristics and attitudes toward PA predict self-reported PA level in adults 

with OUD receiving MMT? 

6. What are the experiences with and perceptions of PA of adults with OUD receiving 

methadone? 

Design 

Guided by the HPM (Figure 3), this dissertation used a convergent mixed-methods cross-

sectional descriptive design with a sample of adults with OUD engaged in MMT in the Austin, 

Texas area. Participants were 18–60 years old.  

Research Setting 

The research setting was provided by Community Medical Services (CMS; formerly 

Maintenance and Recovery Services Inc.)—three outpatient MMT clinics located in the Austin 

area. One clinic is located in North Austin, one in South Austin, and one in Cedar Park. A letter of 

support for research at these sites was filed with the University of Texas at Austin Institutional 

Review Board.  

Sample 

Target population 

The sample included adults age 18–60 diagnosed with OUD and engaged in MMT. The 

decision to limit the age to £60 years was made due to a significant increase in the percentage of 

individuals not meeting recommended PA as age increases above 60 (Bauman, Merom, Bull, 

Buchner, & Singh, 2016). This age cutoff was also based on other studies demonstrating that older 

adults with SUDs have different preferences for PA and report physical limitations and concern 

for injury more often than younger samples (Link et al., 2015; Simonton et al., 2018). The sample 

size was based on a power analysis in G*Power (Faul, Erdfelder, Buchner, & Lang, 2009); 
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parameters were set to a two-tailed linear bivariate regression (one group, size of slope) with d = 

.3, α = .05 and power = .8. A small effect size (vs. a moderate effect size) was chosen to increase 

the likelihood of capturing relationships among variables, since there are no current published 

effect sizes for the relationships between these variables in this population. Eighty-two participants 

were needed to meet the power requirement to detect a small relationship between the variables of 

interest; oversampling was used to account for missing responses, with the sample size set to 100 

participants. Of the included participants, 20 were interviewed to assess additional information 

regarding PA preferences, barriers, benefits, self-efficacy, and PA intervention engagement 

methods. Convenience sampling was used to identify individuals who were interested and were 

willing to participate in the study’s 30- to 60-min interview.  

Inclusion and exclusion 

Included participants were (a) 18–60 years old, (b) diagnosed with OUD based on meeting 

DSM-5 criteria for OUD (persons receiving MMT at CMS are screened by a physician for this 

diagnosis), (c) receiving MMT, (d) willing to provide verbal consent, and (e) able to read and write 

in English. There were no exclusion criteria if these inclusion criteria were met. Physical disability, 

concurrent illness, and/or cognitive disorders would not affect participation in this study.  

Benefits and Risks 

There were no direct benefits to participants in this study. Indirect benefits might occur. 

Adults who participated in the study might recognize an interest in improving their well-being 

through PA. Recognizing that others care about their well-being might increase positive feelings 

and buy-in to the recovery process (SAMHSA, 2018c). 

It is possible that asking participants to reflect on benefits and barriers related to 

participating in a health-promoting behavior might create distress. For this reason, participants 
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were encouraged to speak with their primary counselor at CMS and would be given a list of mental 

health resources in Travis and Williamson Counties if feelings of discomfort arose. The PI was 

present during data collection to answer any questions or concerns of participants. If participants 

appeared to be uncomfortable during the study procedures, the PI would remind them that 

participation was voluntary and that they did not have to participate if they did not wish to do so. 

No unexpected situations arose during study procedures. 

Recruitment 

Participants were recruited by flyers placed in the CMS waiting rooms and by word of 

mouth by the participants’ primary counselors at CMS. Typically, patients at CMS are there to 

receive their daily, weekly, or monthly dose of methadone (depending on their treatment plans). 

Patients spend approximately 5 to 20 min in the clinic waiting area for their turn to take or receive 

their medication from a nurse. The PI recruited potential participants in-person at each of the CMS 

clinics on the days of data collection. The PI approached individuals in the CMS waiting room to 

determine their interest. If individuals were interested, the PI arranged to speak with them in a 

private area at CMS to determine their eligibility.  

Participants who participated in the interview portion of this study were recruited by 

convenience sampling based on responses to the screening questing in the packet of questionnaires: 

“Would you be willing to do a one-on-one interview with the researcher to provide additional 

details related to your physical activity, physical activity preferences and attitudes, and ideas you 

have regarding designing a physical activity intervention for adults receiving methadone 

maintenance?” Participants responded “yes” or “no.” If they chose “yes” they were asked what 

time and method would be most convenient for them to participate in the interview – All of those 

who chose “yes” wanted to be interviewed by phone; one participant opted for a phone interview 
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but ended up conducting her interview in person due to a long wait time while in the clinic. A total 

of 65 participants indicated they would be willing to participate in an interview and provided their 

phone number. The PI went down the list of phone numbers in order to set up interviews. Sixty 

participants were texted to set up an interview. If an individual did not respond to the first text, 

they received one additional text messages prompting to set up a time to interview. The third and 

final text message informed them it would be the final effort to set up an interview. Of the 60 

participants contacted, 20 completed interviews. After 20 participants were interviewed, data 

saturation was assessed and found to be achieved. The final 5 participants were informed that the 

study had concluded and thanked them for their willingness to participate.  

Obtaining Informed Consent 

Individuals deemed initially eligible for inclusion were given informed consent documents 

on paper. Each individual was encouraged to ask questions or voice concerns to the PI at that time. 

Individuals who were still willing to participate indicated their interest by verbal agreement (no 

signature required), after which they were handed a packet of questionnaires. A waiver of 

documented consent was utilized because the principal risks of participation were associated with 

a breach of confidentiality concerning subject participation in the study; the consent 

documentation would have been the only record linking the participant with the study (Condition 

1 according to 45 CFR 46.117 from the University of Texas IRB Update).  

Privacy and Confidentiality 

All data were gathered anonymously via paper and pen and voice recording. Client 

identification numbers were verbally stated to the PI and saved in list format in an Excel 

spreadsheet on the PI’s password-protected computer. The client identification number is needed 
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to decrease the likelihood that a participant could participate more than once. No identifying 

information was linked to the participant’s identification number.  

Security of stored samples 

The anonymous surveys were kept secure in a locked file cabinet in the PI’s private 

residence. Voice-recorded files were transferred from the recording device to the PI’s personal 

password-protected computer the same day; these files were deleted from the recording device 

after transfer. Once the anonymous data were transferred to a statistics software package, the data 

and the voice recordings were uploaded to a secure server. The data reside only on the PI’s personal 

laptop computer, password protected. All information will be retained for 3 years after study 

completion. 

Anonymity and data sharing 

Each set of survey responses was not linked to the participant and was anonymous. The 

anonymous data will be retained and potentially shared with other researchers for research 

purposes not detailed in this study. The client identification numbers are not linked to location or 

date and cannot be linked to the study, CMS clinics, or participants.  

Data destruction 

All study-related materials were collected on either paper or via electronic voice recording; 

the paper will be shredded by the PI with an office shredder after 3 years. The voice recordings 

will be permanently and securely deleted from the PI’s computer and the secure server after 3 

years. Data on paper were not converted to digital copies. Any data in the statistical software 

application will be deleted permanently from the PI’s computer and secure server after 3 years.  



 

 71 

Compensation 

Participants were given one $10 Wal-Mart gift card upon completing and returning the 

questionnaire packet. If they chose to participate in the interview, they received an additional $10 

Wal-Mart gift card. 

Procedures 

In this study, five instruments were used to assess PA preferences and attitudes, barriers 

and benefits related to PA, self-efficacy toward PA, and PA enjoyment; information regarding past 

PA behaviors, unique barriers to PA in this population, and ideas for PA intervention design were 

assessed with the PI’s in-person interviews with the participants. The packet of questionnaires was 

anchored, establishing an initial reference point for judgment. This orients participants to the 

concepts of interest and the way in which the researcher wants them to view those concepts (Strack 

& Mussweiler, 1997). The steps below outline study procedures: 

1. After obtaining approval by the University of Texas at Austin Institutional review Board, 

recruitment flyers were placed in the CMS clinics’ waiting rooms. The recruitment flyer 

provided a brief overview of the study’s purpose, general requirements for participation, 

and days on which the PI would be at the clinic to recruit participants. CMS counselors 

also made individuals aware of the study during face-to-face meetings. Potential 

participants could respond to the flyer to inquire about data collection or show up on the 

days data collection occurred. 

2. On the days of data collection, the PI approached patients sitting in the waiting room and 

briefly informed them of the study and inquired about their interest in participating. The 

potential participants were asked whether they were interested in learning more about the 

study. If they indicated yes, the PI met with them in a private area to determine initial 
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eligibility, and participants were provided a study information sheet, which contained a 

description of the study, its purpose, and any risks that might be associated with 

participation. After reading the information, the participant was given the option to consent 

or decline to participate via verbal agreement, no signature required.  

3. After providing informed consent, participants completed the questionnaires on paper with 

pen in the CMS clinic’s waiting room. They completed five questionnaires in total; the PI 

was present at the CMS clinic and was available to answer questions. Participants 

completed the questionnaires prior to their methadone dose or afterward. Onset of 

methadone is 30 to 60 min and did not affect the participant’s ability to complete the 

questionnaires. Twelve copies of the questionnaires were either removed from the clinic 

(participants left with them and never returned them) or were returned partly completed 

due to the participant’s deciding to forego the study/needing to leave the clinic for a prior 

engagement. 

4. A $10 Wal-Mart gift card was given to the participant upon completion of the five 

questionnaires. The PI asked the participant to verbally state his or her client identification 

number once the participant completed and returned the packet of questionnaires to the PI, 

before the participant received the gift card. They initialed a form with their client 

identification number that confirmed their receipt of the gift card for completing the 

questionnaires.  

5. Once the participant completed the packet of questionnaires and returned it to the PI, the 

PI reviewed the participant’s answer to the question: “Would you be willing to do a one-

on-one interview with the researcher to provide additional details related to your PA, PA 

preferences and attitudes, and ideas you have regarding designing a PA intervention for 
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adults receiving methadone maintenance?” If the participant indicated “yes,” the PI asked 

to conduct the interview immediately or set up another time to meet with the participant 

within the next week at their convenience.  

a. After verbal agreement to engage in the one-on-one interview, the PI conducted the 

interview at a time and place at the participant’s convenience. The interviews took 

approximately 30–60 min to complete. 

6. Once participants completed the interviews, they received an additional $10 Wal-Mart gift 

card. They again initialed a form with their client identification number that confirmed 

their receipt of a gift card for completing the corresponding component. 

Instruments and Qualitative Data Collection 

Standardized measures (see Appendix B, total items = 137), described below, were used to 

assess key study variables. Demographic information collected included participants’ age, sex, 

race/ethnicity, household income level, length of current recovery episode, recovery episode 

attempt number, methadone dose, and psychiatric distress. In addition, qualitative data were 

gathered through the semi-structured interviews. A mixed-methods approach was chosen to 

provide further information regarding PA preferences, barriers, benefits, and PA intervention 

design to increase adherence and engagement in this population. 

The 21-item Depression Anxiety Stress Scales (DASS-21; Lovibond & Lovibond, 1995) 

constitute a self-report instrument that assesses an individual’s depression, anxiety, and stress 

levels (DASS-21; Lovibond & Lovibond, 1995). Items are scored on a 4-point Likert-type scale 

from 0 = did not apply to me at all to 3 = applied to me very much or most of the time. Scores are 

summed and doubled to be equivalent to the longer 42-item DASS. Total scores range from zero 

to 126; higher scores indicate more psychological distress. The DASS-21 has demonstrated 
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adequate reliability and validity; depression, anxiety, and stress Chronbach alphas have been 

reported as .91, .80, and .84. The scale has been tested in older adults, adults, and children in both 

clinical and non-clinical settings (Antony, 1998; Henry & Crawford, 2005). 

The Brief Pain Inventory (BPI) short form (Cleeland & Ryan, 1994) is an 11-item scale 

used to measure participants’ experience of pain. This instrument captures greater than normal 

pain (yes/no), pain rating in four categories (worst pain in the last 24 hr, least pain in the last 24 

hr, pain on average, pain right now), and pain interference in 7 categories (general activity, mood, 

walking ability, work, relationships, sleep, and enjoyment of life). The 4 items for pain severity 

are rated on an 11-point Likert scale from 0 (no pain) to 10 (pain as bad as you can imagine), and 

the 7 items for pain interference are rated on an 11-point Likert scale from 0 (does not interfere) 

to 10 (completely interferes). Additional items include a front and back diagram of a human to 

mark the most severe pain area, an open response for trialed medication treatment for the pain, and 

an item that rates the percentage of relief provided by pain treatment in the last 24 hr. The BPI 

short form is used for clinical trials and has been utilized in MMT patients (Dhingra et al., 2013); 

it is highly sensitive in classifying pain in adults with OUD who are receiving MMT (Dennis et 

al., 2016).  

The BPI produces 5 scores: least pain in the last 24 hr, worst pain the in the last 24 hr, 

average pain in the last 24 hr, current pain score, and pain interference in daily activities. The effect 

of pain on PA attitudes was explored to decide which scores should be included for analysis. The 

scores for the least amount of perceived pain w significant with perceived barriers when controlling 

the other pain items (b = .451, t = 2.373, p = .02). As participants rated their lowest perceived pain 

in the last 24 hr higher (i.e., a pain score of 2 to 3), they perceived greater barriers to PA. The 

decision was made to include pain in the multiple regression analysis between personal 
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characteristics and attitudes. Pain at the time of the questionnaire was included for analysis with 

each of the concepts for PA attitudes. The least amount of pain in the last 24 hours was included 

when running personal factors on barriers due to its significant relationship. 

The Exercise Confidence Survey (Sallis, Pinski, Grossman, Patterson, & Nader, 1988) was 

used to measure exercise self-efficacy. The 12 items on this self-report instrument indicate 

participants’ confidence in their ability to engage in physical exercise. This scale was chosen based 

on the HPM. The relationship between barriers to health promoting behavior and self-efficacy was 

significant (see pilot study chapter). Assessing self-efficacy to overcome these perceived barriers 

aligns with the model. The items are rated on a 5-point Likert-type scale with higher ratings 

indicating greater self-efficacy; they represent the two factors of resisting relapse and making time 

for exercise, which can respectively constitute scores for sticking to exercise and making time for 

exercise. This survey has demonstrated Cronbach’s alpha of .94 from the sample of adults 

receiving MMT in the pilot study and a Cronbach’s alpha of 0.92 from the sample in the current 

study. The test–retest reliability has been reported as of .68 in adults younger than 45 years with 

children living in the household (Sallis et al., 1988). Younger participants with children were 

chosen because the scale was originally intended to explore family health behavior change. To the 

original 12-item scale, for the purpose of this study, an item was added to assess individuals’ self-

efficacy for physical ability to participate in PA, resulting in 13 items. This added question is from 

the Preference for Physical Activity Type and Intervention Design questionnaire (see below). The 

question was moved to improve the overall flow of question progression. 

The Physical Activity Enjoyment Scale (PACES; Kendzierski & Decarlo, 1991; Motl et 

al., 2001), with 18 items that measure PA enjoyment, was used to operationalize behavior-related 

affect from the HPM. Items are bipolar, with 7 points for statements (e.g., I enjoy it – I hate it). 
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The PACES has been revised to start with the item “When I am physically active…” (Murrock, 

Bekhet, & Zauszniewski, 2016). An enjoyment score is computed by calculating the average of 

the 18 items, after reverse scoring the 11 items that assign the number 1 to each positive statement 

(Motl et al., 2001). The higher the average, the more enjoyment the individual gets from exercise. 

Cronbach’s alpha has been reported at .93 to .98 for the original 18-item instrument in low-income 

adults (M age = 63 years). Validity has been supported in young adult undergraduates (Kendzierski 

& DeCarlo, 1991) and in older adults (Murrock et al., 2016). Reliability was confirmed in the pilot 

of this study with a Cronbach’s alpha of .94 in adults receiving MMT the Cronbach’s alpha on this 

instrument for this sample was 0.93. 

The Exercise Benefits/Barriers Scale (EBBS; Sechrist, Walker, & Pender, 1987b) is a 43-

item instrument with scores ranging from 43 to 172. A higher score indicates that an individual 

perceives exercise more positively, with higher rates for benefits of engaging in exercise. The 

instrument measures perceived benefits of and barriers to exercise. Scores can be considered in 

their entirety or as two separate subscales (i.e., Benefits and Barriers). Each question is rated on a 

forced-choice, four-response Likert-type scale with possible responses ranging from 1 (strongly 

disagree) to 4 (strongly agree). Barrier subscale items are reverse-scored. Cronbach’s alphas are 

as follows: .95 (total instrument), .95 (Benefits), .89 (Barriers), based on a sample of community-

dwelling adults (18 to 88 years, M = 38.7 years) with no physical limitations. Based on the pilot 

of this study, the benefits and barriers items demonstrated reliability with Cronbach’s alphas of 

.94 (Benefits) and .89 (Barriers). For the current sample the Cronbach’s alphas were 0.96 

(Benefits) and 0.84 (Barriers). The scale met acceptable validity based on construct validity and 

factor analysis (Sechrist, Walker, & Pender, 1987a).  
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The 15 items of the Preferences for Physical Activity Type and Intervention Design scale 

(Abrantes et al., 2011) were used to assess preferences for PA type (e.g., walking, biking, yoga, 

etc.), guidance (e.g., do it yourself, professional guidance, professional supervision), and structure 

(e.g., location, alone or in a group, etc.). For PA type, a single item presents 11 types of PA (e.g., 

walking, cycling, yoga, strength training, etc.); individuals choose their top three choices and place 

the number 1, 2, or 3 next to the item to rank their choices of type, with 1 = the most preferred PA 

type. For analysis, these items’ responses are transformed to 0 = not in the top 3 or 1 = rated in the 

top three preferences. For PA guidance, a single item asks individuals to place the numbers 1–3 

next to three scenarios (do it yourself, do it yourself with professional guidance, and reliance on 

professional supervision) to indicate their rank, with 1 = the most preferred scenario. For PA 

structure, 13 items assess individuals’ preferences for the structure of PA intervention. These items 

ask the participant to choose only their most preferred option (example: “How would you prefer 

to exercise?” Options: Alone, with family, with friends, with others in substance use recovery, or 

no preference). These questions have been used previously with adults with SUDs by Abrantes et 

al. (2011), who developed the questions from previous PA preference studies in individuals with 

cancer (Karvinen et al., 2006; Rogers, Markwell, Verhulst, McAuley, & Courneya, 2009; Vallance 

et al., 2006). No validity or reliability for these exact questions has been published. 

The International Physical Activity Questionnaire Short-Form (IPAQ; Craig et al., 2003). 

was developed in the 1990s to standardize the measurement of self-reported PA. The questionnaire 

has both a short and a long form; the short form is used to assess national and regional surveillance 

data. The short form (7 items) was used in this study. The 7 items assess time spent in vigorous 

activity, moderate activity, walking, and sitting. A score is created by summing the minutes and 

frequency in days for all the types of activities and then converted into metabolic equivalent (MET) 
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minutes. Once a score is obtained, it can be classified into low, moderate, or high PA levels. Rules 

for data cleaning and processing were followed based on the IPAQ protocol. Spearman’s ρ for the 

IPAQ clusters around .8 (Craig et al., 2003).  

For exploratory qualitative data collection (Creswell, 2014; DiCicco-Bloom & Crabtree, 

2006), 10 open-ended questions were used in the interviews for this mixed-methods study. The 

qualitative information was collected at the same time as or within a week of the quantitative data 

and was analyzed concurrently. There are no published studies regarding qualitative exploration 

of PA attitudes and preferences of individuals accessing MMT. This method was chosen to inform 

the data collected in the quantitative questionnaires. Although some overlap was anticipated, the 

interview questions were asked in such a way as to prompt participants to provide new information 

regarding the concepts of interest. These guiding open-ended questions are provided in Appendix 

C. The interview was conducted in a semi-formal manner, which allowed follow-up questions 

related to the information provided by each individual (DiCicco-Bloom & Crabtree, 2006).  

Data Analysis 

Data input 

The data from the packet of questionnaires were manually entered by the PI using Research 

Electronic Data Capture (REDCap) software after all data were collected (meeting a sample size 

of 100 participants, with 20 qualitative interviews). As in the pilot study, these data were collected 

and managed using REDCap data capture tools hosted at University of Texas at Austin (Harris et 

al., 2009). REDCap is a secure, web-based application designed to support data capture for 

research studies, providing (a) an intuitive interface for validated data entry; (b) audit trails for 

tracking data manipulation and export procedures; (c) automated export procedures for seamless 

data downloads to common statistical packages; and (d) procedures for importing data from 
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external sources. At the University of Texas at Austin, REDCap is supported by 

Grant P2CHD042849 awarded to the Population Research Center by the Eunice Kennedy Shriver 

National Institute of Health and Child Development. Once all data were in the REDCap system, 

they were transferred into a file in Statistical Package for the Social Sciences (SPSS) version 25 

and cleaned.  

The qualitative data were collected with an Olympus voice recorder. The audio files were 

transferred onto the PI’s password-protected personal laptop on the day of each interview. These 

files were transcribed verbatim into a Word document by a secure web-based transcription service. 

Handling of missing data 

Randomly missing responses to items within the self-report assessment tools were handled 

via protocols specified by the instrument developers, when available. When there was no specified 

protocol, if the participant had completed 90% or more of the items on a particular instrument, the 

mean score for that instrument for that participant was calculated using available item responses 

and was used in subsequent analyses. To reduce missing responses, the PI reviewed each page of 

the returned completed questionnaire packet for completeness. If there were missing responses or 

inappropriate responses (e.g., circling two responses when only one response should be chosen), 

the PI requested that the participant complete or address the issue. 

Statistical Analysis 

Descriptive statistics were used to summarize and initially inspect the distributions of 

personal characteristics and study measures. The descriptive statistics were examined to answer 

Research Questions 1 and 2 (see Table 9 and Table 10).  To ensure that parametric statistical 

methods were used appropriately, the shapes of the distributions of the continuous measures were 

evaluated to determine the extent of any potential violations of parametric statistical assumptions 
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(i.e., normality). If parametric assumptions were not met, decisions were made regarding how best 

to transform the distributions to use the regression procedures for this research. 

Pearson’s correlations were used initially to explore individual relationships without 

controlling for other variables. Explored relationships included personal characteristics and PA 

attitudes, personal characteristics and PA behavior, and PA attitudes and PA behavior. Pearson’s 

correlation is used to deduce whether a relationship exists between two continuous variables, as 

well as its direction and strength. This statistic has parametric assumptions in addition to some 

unique assumptions. To meet parametric assumptions, the data must be at the interval level, 

normally distributed, and independent, with homogeneity of variance. In addition, to meet 

Pearson’s correlation assumptions, the data require homoscedasticity and a linear relationship and 

must be a representative sample. These assumptions were met. 

In answer to Research Question 3, multiple regression was used to explore relationships 

while controlling for other variables. All personal characteristics were entered into the regression 

model and were regressed on each of the four PA attitude concepts (benefits, barriers, self-efficacy, 

and affect). To ensure that assumptions for multiple regression were met, normality plots were 

used to determine whether the dependent variables’ residuals were normally distributed. 

Homoscedasticity was tested by plotting the standardized residuals and standardized predicted 

residuals. These assumptions were met, as well as assumptions for linear relationships, 

independence of outcomes, and absence of multicollinearity (excessive overlap of predictors). 

There was an outlier for each of the outcomes for benefits and barriers, discovered by visual 

inspection of the histogram of residuals of these outcomes. The participants’ outcomes on benefits 

and barriers did not change the regression analysis’ significance when removed. Therefore, their 

results were retained for analysis. 
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In answer to Research Question 4, chi-square was used to compare the observed frequency 

of preferred types and structures of PA and predicted values on personal characteristics (gender, 

sustained or not sustained recovery episode, physical disability, greater than normal pain, and 

psych symptoms). Personal characteristics were explored as follows: gender, male versus female; 

recovery episode length, sustained versus not sustained recovery length; physical disability, yes 

versus no; greater than normal pain, yes versus no; and psych symptoms, low, medium, or high. 

Two primary assumptions must be met for chi-square: (a) each observation must be independent 

(i.e., only one observation per participant), and (b) 20% or fewer of the expected counts should be 

less than 5 in each cell. If assumptions are not met, Fisher’s exact test can be used to analyze the 

data.  

Logistic regression was used to answer Research Question 5. Initially, multiple regression 

was planned to explore these relationships, but assumptions for that statistical analysis were not 

met; the residuals of self-reported PA were significantly skewed to the right. Logistic regression 

is utilized to model a binary dependent variable from a logistic function.  Multiple interval level 

or binary independent variables can be placed in the model. Assumptions include a binary 

dependent variable, observation independence, absence of multicollinearity, and linearity of 

independent variables and log odds; these assumptions were met. Self-reported PA (METs per 

week) was recoded into a binary categorical variable with 1 for participants who achieved a high 

level of PA (n = 52) and 0 for participants who did not achieve a high level of PA (n = 48). The 

outcome was created in this manner to explore whether there were predictable differences in those 

who received a high level of PA and those who did not. 
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Thematic content analysis 

Thematic content analysis (Sandalowski, 2000) was used to explore experiences with and 

perceptions of PA in adults with OUD receiving methadone (i.e., in answer to Research Question 

6). An essentialist perspective was used for thematic content analysis (Braun & Clark, 2006); the 

PI was interested in the realities and experiences of the participants and sought to maintain 

interpretations as close to the data as possible (Sandelowski, 2010). Although thematic content 

analysis is traditionally inductive (Bradshaw, Atkinson, & Doody, 2017), Pender’s HPM was used 

as the “theoretical orientation toward the phenomenon under investigation” (Sandelowski, 2010, 

p. 79). The HPM provides categories (or concepts) and their relationships, which provided the lens 

with which the data were organized. A code list was developed, and data were separated into 

coding units that fit within each category. Every coded unit fit within the predetermined categories 

from the HPM. It was anticipated that there would be overlap in data from the quantitative and 

qualitative arms of the study. However, there is evidence for unique differences within the 

predetermined categories of adults with OUD receiving MMT in comparison with the general 

population. Therefore, the qualitative arm of the study was used to explore those unique 

differences in order to inform future research. 

Verbatim transcripts of the interviews were initially read by the PI to become familiar with 

participants’ responses. Upon a second read, key words, phrases, and responses were underlined 

and coded. A second investigator independently read all of the transcriptions and assigned codes 

in a similar fashion. The second investigator is a researcher and professor at an outside university 

who has conducted mixed-methods and qualitative research regarding PA and motivation. 

Investigators met frequently to discuss codes and thematic patterns. The two investigators were in 

100% agreement about the final coding structure. Quoted responses in the results section are 
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identified with pseudonyms to protect each participant’s identity; participants’ age and gender are 

provided. 
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Chapter 5: Results 

SAMPLE 

A total of 100 participants were recruited for this study. Descriptive statistics for sample 

characteristics are provided in Table 9. Over half of the participants were male (n = 55; 55%), a 

majority were white (n = 75; 75%), and participants’ mean age was 37.5 years (range, 25 to 60 

years). On average, participants were on their 6th recovery episode (range, 0 to 50 attempts; SD = 

8.1, Mdn = 4 attempts); almost 70% (n = 69) had attempted recovery fewer than six times. The 

average length of current recovery episode was 29.3 months (0 to 216 months; SD = 41.7; Mdn = 

12 months), and a majority of the participants (n = 55) were in sustained recovery according to 

DSM-5 criteria (not meeting criteria for OUD for 12 or more months; APA, 2013). The average 

methadone dose was 107 milligrams (SD = 35.7; range, 32 to 200). Over a third (n = 41) made less 

than $25,000 per year in household income.  

Participant pain and psychiatric symptoms (i.e., depression, anxiety, stress) are reported in 

Table 9. Almost 70% of the sample reported experiencing pain greater than common aches and 

pains (n = 62, 68.1%). On average, participants’ pain was rated at its lowest in the last 24 hours as 

2.2, and its worst was 4.5 (possible range, 0 to 10). Participants reported relatively low average 

daily pain (M = 3.6) and current pain (M = 3.1). Average interference of pain in sleep, daily 

activities, and work was rated 3.4 (possible range, 0 to 10). The sample’s average composite score 

for the DASS-21 indicated mild to moderate psychological symptoms (M = 45.2, SD = 33.6; 

possible range, 0 to 126). Participants’ scores on the individual items for depression (M = 15.8, SD 

= 13.3; scale range, 0 to 42), anxiety (M = 12.6, SD = 10.9; scale range, 0 to 42), and stress (M = 

17.3, SD = 11.9; scale range, 0 to 42) were in the lower half of the ranges for these scales. 
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A subset of 20 participants were interviewed to discuss their experiences with and 

perceptions of PA. There were no statistically significant differences between personal factors, PA 

attitudes, and self-reported PA of those who completed the interview and those who did not. While 

not statistically significant, a larger portion (n = 14, 70%) of those who were interviewed were in 

sustained recovery (>11 months) and had a lower mean recovery attempt number (4.6 vs. 6.5) than 

did the general sample. A majority were female (n = 12) and white (n = 14). 

ATTITUDES TOWARD PHYSICAL ACTIVITY 

The descriptive statistics for perceived benefits of and barriers to PA, PA self-efficacy, and 

PA-related affect are reported in Table 10. Participants reported a high level of perceived benefits 

of exercise (M = 90.8, SD = 13.9; range, 29 to 112). The three most frequently endorsed benefits 

were (a) improved body functioning (95%), (b) better muscle tone (94%), and (c) improved 

cardiovascular endurance (94%). The sample mean of the Barriers subscale (M = 30.5, SD = 6.5; 

range, 4 to 45) indicates a moderate level of perceived barriers to PA in this sample. The three 

most frequently endorsed barriers were (a) exercise is tiring (70%), (b) exercise is hard work 

(61%), and (c) feeling fatigued by exercise (51%). A medium level of confidence (self-efficacy) 

to overcome barriers to PA was identified in this sample (M = 3.3, SD = 0.9; range, 1 to 5), and 

61% felt that they would be physically able to participate in an exercise program designed for 

individuals in recovery. Additionally, participants found PA enjoyable (M = 78.8, SD = 21.5; 

range, 18 to 126). 

Interviewees’ qualitative reports of some perceived benefits aligned with the perceived 

benefits rated by the Benefits and Barriers subscales. However, interviewees commonly cited 

themes of improved mental health through stress reduction, improved energy, and sleep, which 

differed from the questionnaires. John (47-year-old, male) noted that improved health would help 
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as he got older: “it will keep me, you know, healthy … I think I would benefit from it in the long 

run because as I get older, my health and stuff, it would actually really help me.” Patrick (33-year-

old, male) directly linked PA and his weight, which would improve his health by avoiding a 

chronic illness that runs in his family: “I have a really strong history of diabetes in my family so 

being overweight is just going to influence that coming out in me as a person earlier in life as 

opposed to later.” Others, such as Ben (39-year-old, male), reported health along with other 

benefits, such as longevity and attractiveness: “It makes you healthy, live longer, more attractive 

to the opposite sex if you exercise.”  

Mental health/mood improvements were frequently cited as benefits of PA. Victoria (33-

year-old, female) reported gaining this benefit through her PA: “It helps with depression and 

anxiety, which I, of course, I suffered through that throughout my entire life.” Similarly, Margaret 

(55-year-old, female), had experienced mood improvements through PA: “It helps my mood. It’s 

like sort of a natural mood booster or natural antidepressant.” Mood improvements were noted 

by men and women; as Patrick (28-year-old, male) stated, “I felt happier since working out and 

feel more motivated, more energetic.” Energy was also captured by Xavier (32-year-old, male), 

who said that “It definitely gives you energy and makes you more willing and more likely to get up 

and do something. You’re not as lethargic, you’re not as tired, you’re more likely to get out of 

bed.” 

A sense of accomplishment was also noted by interviewees as a significant benefit of PA. 

As Linda (60-year-old, female) responded after being asked what benefits she perceived as coming 

from regular PA, “The success of the goal, the accomplishment of the goal. Playing better ball. 

Playing better bowling. Watching my body change and get healthy and strong.” Patrick (28-year-

old, male) felt that PA helped him gain a sense of accomplishment at the end of the week: “I feel 
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like going to the gym lets me look back at my week and feel like I accomplished something when I 

otherwise wouldn’t feel that way.”  

Barriers endorsed during the interviews also mirrored responses on the Barriers 

questionnaire. Work-related fatigue was the most frequently mentioned barrier to PA, which 

paralleled the mostly highly rated barriers on the questionnaire (PA is tiring, PA is hard work, and 

PA creates fatigue). Interviewees noted significant difficulty in engaging in PA irrespective of 

actual PA required by their work. Work settings past and present included waitressing, bartending, 

construction work, stay-at-home parent, hotel management, and desk work. This barrier also 

reduced the likelihood of PA engagement regardless of importance placed on PA. The mental and 

emotional fatigue created by work were highlighted by Victoria and Patrick. Victoria (33-year-

old, female) stated that “It’s very important to me, although I don’t know why I find it so hard for 

me to actually do anything about it. I still feel just mentally tired after work. I don’t want to do 

anything.” Patrick (28-year-old, male) responded, “You’re emotionally drained at the end of the 

day…Anytime you get any free time it’s hard to have motivation to do physical activity of all 

things.” Suzi and John highlighted their physical exhaustion related to work. Suzi (32-year-old, 

female) added, “I was working in a hotel and all day long I was walking and walking and walking 

and doing all this labor in my job and at the end of the day, I would be so depleted and exhausted.” 

Similarly, John (47-year-old, male) reported, “I started doing construction and I was beat every 

time.” 

LEVEL OF PHYSICAL ACTIVITY 

The IPAQ-SF was used to explore self-reported PA of this population (see Table 11). MET 

minutes per week ranged from zero to 48,660. On average, participants achieved 7,735 MET 

minutes per week. These data were right-skewed, however, with a median of 3,843 MET minutes 
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per week, which indicates that over half of the sample achieved well above the suggested range of 

500 to 1,000 MET minutes per week to receive substantial health benefits (USDHHS, 2016). The 

IPAQ protocols were used to categorize the sample into low, moderate, and high levels of PA. A 

majority of the sample reported meeting a high level of PA (52%); 23% achieved moderate 

activity, and 25% achieved low activity. 

The interviewees reported differing ranges of current PA behaviors. Those who were active 

reported that running/jogging and going to the gym were their primary forms of PA. Walking a 

dog was also a frequent form of PA. PA was frequent when there was a sense of responsibility to 

need to engage in PA, such as needing to walk a dog, as a part of work, or being a part of a sports 

league. One interviewee said that he started attending the gym frequently after it became a part of 

his treatment plan at the methadone clinic. In response to a query regarding motivation to purchase 

a gym membership, Patrick (28-year-old, male) said, “Actually it was one of the goals I worked on 

with my counselor during one of our sessions at the clinic.” 

PREFERENCES FOR A PHYSICAL ACTIVITY INTERVENTION 

Frequencies for type, structure, and intensity of a PA intervention are provided in Table 

12. Level of interest in discussing developing an exercise program was split roughly into thirds of 

participants—being interested (n = 34; 34%), ambivalent (n = 38; 38%), or disinterested (n = 28, 

28%). Similarly, the sample was relatively evenly split in willingness to participate in an exercise 

program if it was available; 42% percent responded “yes,” 40% responded “maybe,” and 17% 

responded “no.” The three most preferred types of activity (ranked in the top three choices) were 

walking (52%), swimming (45%), and yoga (38%). Participants primarily reported no preference 

for company (n = 34; 36.6%) or that they would prefer to exercise alone (n = 24; 26.9%) and either 

had no preference (n = 36; 37.5%) for time of day to exercise or would like to exercise in the 
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morning (n = 31; 37.5%). Participants primarily did not have a location preference (n = 30; 32.3%) 

or wanted to exercise at home (n = 23; 24.7%). A majority reported that they would prefer a 

scheduled (n = 56; 56.6%), unsupervised/self-paced (n = 70; 71.4%), moderate-intensity program 

(n = 60; 60.6%) that offered differing options (n = 77; 77.8%) in one long bout of 30–60 min of 

exercise (n = 50; 50%). A majority reported that they would like to incorporate strength training 

into their exercise program (n = 61; 61.6%). Participants primarily reported a preference to begin 

a program within the first 3 months of their recovery (n = 36; 37.1%), and a majority reported that 

they would like support during the exercise program through email communication (n = 52; 

54.7%). 

Data from the interviews aligned with the preferences questionnaire. Many of those who 

were interviewed stated that the time that the intervention was offered would be a significant factor 

for their participation; the influence of perceived barriers to PA and immediate competing demands 

on preferences was also highlighted. As Jeff (34-year-old, male) stated, “I think it’s the 

convenience thing. If it was something that was convenient, then yeah, I’d be interested. But if it’s 

something where it was at a bad time or something I just wouldn’t even bother.” 

Similar to the results on the questionnaire, reports for preferences or deterrents for design 

conflicted somewhat. For example, a few participants voiced interest in working out with others 

in recovery, whereas others cited this as a reason for avoiding a program. Amy (36-year-old, 

female) was interested in working out with others in recovery: “If there were an exercise program 

for people in recovery it would be amazing because that’s a whole other level. You’re overcoming, 

you’re fighting the same demon.” Jane (25-year-old, female), however, was against working out 

with those she knew at the clinic: “I know most of the people that go to the clinics, it’s the only 
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reason I wouldn’t really want to do it. I don’t like groups of people that I know working out with 

me.” 

When asked what type of intervention they would like to receive, interviewees most often 

reported yoga. They recognized the physical and mental health benefits that yoga could provide. 

As Suzi (32-year-old, female) stated, “I would want some sort of yoga and/or Pilates…Such a big 

part of yoga is meditation and breathing and getting in touch with one’s self. I think a lot of people 

would benefit from having that self-reflection.” Victoria (33-year-old, female) stated likewise: “I 

really would like to try yoga or Pilates or something along those lines to get me stretching more 

and kind of limber. I feel like that’s something I can focus on, that’s not really high intensity.” 

Other endorsed types of PA activities were sports, boot camps, and floor exercises. In contrast to 

data from the standardized self-report measure, walking and swimming were not mentioned as 

preferred types of PA intervention.  

There were also suggestions for PA intervention development specifically for those 

receiving MMT. Most frequently, participants encouraged the PI to consider designing an 

intervention that would offer differing levels of intensity and complexity for each individual due 

to the effect of opioid use and methadone on the clientele at the MMT clinic. Derek (37-year-old, 

male) captured this when he said, “Just know that a lot of people that are in a methadone clinic 

are really sick so you’d have to offer different levels.” John (47-year-old, male) suggested the 

same: “You have to remember people that are on methadone, they have a lower tolerance with 

pain…I could see some people not wanting to do it because they said it was too strenuous.” 

Different levels were also suggested by Whitney (36-year-old, female): “I think there are a lot of 

older people that are not very healthy anymore that may want to have some sort of physical 

exercise. I think whatever is done needs to be modifiable.” 
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RELATIONSHIPS AMONG PERSONAL CHARACTERISTICS AND PHYSICAL ACTIVITY ATTITUDES 

A correlation matrix was used to explore individual relationships between personal 

characteristics and PA attitudes without controlling for other personal characteristics (Table 13). 

Only one significant relationship was found—a significant negative relationship between recovery 

attempt number and self-efficacy (n = 94, r = –.307, p = .003). As recovery attempt number 

increased, self-efficacy to overcome barriers to PA decreased. There were no other significant 

relationships between individual characteristics and PA attitudes. The overall models of all 

personal characteristics with PA attitudes were assessed. There was no significant relationship of 

the overall model of personal characteristics (i.e., age, sex, gender, recovery attempt number, 

length of current recovery episode, pain, psych symptoms, methadone dose, physical disability, 

and household income; see Tables 15 – 18) with perceived benefits of PA (R2 = .064, Adj R2 = -

.047, F [9, 76] = 0.575, p = .813), perceived barriers to PA (R2 = .106, Adj R2 = -.007, F [10, 79] 

= 0.938, p = .504), self-efficacy to overcome barriers to PA (R2 = .164, Adj R2 = .068, F [9, 78] = 

1.706, p = .102), or PA-related affect (R2 = .120, Adj R2 = .021, F [9, 80] = 1.215, p = .297). 

However, although the overall model of all personal characteristics with self-efficacy was 

insignificant, recovery episode attempt number still influenced self-efficacy (standardized b = -

0.319, p = .004). 

RELATIONSHIPS AMONG PERSONAL CHARACTERISTICS, PHYSICAL ACTIVITY ATTITUDES, AND 

PHYSICAL ACTIVITY LEVEL 

Spearman’s correlations were conducted to explore independent relationships between 

personal characteristics and levels of PA behavior and between PA attitudes and levels of PA 

behavior (Table 13 and Table 14). Those on higher doses of methadone were less likely to achieve 

a high level of PA (r = -0.288, p = .004). There were no other independent significant relationships 
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between personal characteristics and levels of PA. Between PA attitudes and levels of PA, self-

efficacy (r = .243, p = .017) and PA-related affect (r = .208, p = .04) had significant independent 

Spearman correlations with PA level. However, the overall logistic regression models (Table 19), 

controlling for all personal characteristics and PA attitudes, were insignificant (Block 1 Log 

likelihood = 97.502, Χ2[9] = 12.951, p = .165; Block 2 Log likelihood = 88.471, Χ2[4] = 21.982, p 

= .056). Within those models, methadone dose remained a significant influencer of PA level 

(standardized b = -0.018, exp(B) = .982, Wald = 4.725, p = .03). 

RELATIONSHIPS BETWEEN PERSONAL FACTORS AND PHYSICAL ACTIVITY PREFERENCES 

Chi-square analyses were run to explore the effects of gender, recovery episode length, 

disability, current pain, and level of psychological distress on PA preferences. In cases where the 

assumptions of chi-squared analysis were violated (e.g., less than 80% of boxes having less than 

5 counts), either transformations were made to run Fisher’s exact test or multiple comparisons 

were made between the personal characteristic and preference being explored with a Bonferroni 

correction. There were no statistically significant differences across personal characteristics and 

preferences for company, location, time of day, when to start a program after entering recovery, 

intensity, types of exercise (same or different), structure (spontaneous/flexible or scheduled), and 

incorporation of strength training.   

Statistically significant effects were identified between current pain and psychological 

symptoms and interest in discussing developing an exercise program and willingness to participate 

in an exercise program. Those who were experiencing greater than normal pain were more likely 

to consider discussing the development of a regular exercise program during their treatment 

(71.9% vs. 28.1%; X2[2,91] = 11.072, p = .004). Severity of psychological symptoms (with 

Bonferroni correction) had a significant effect on interest in participating in an exercise program 
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designed for persons in substance use recovery; individuals with higher composite DASS-21 

scores (scores in the upper half of the scale) more often reported “yes” for willingness to participate 

in an exercise program if it were to be offered (64.3% vs. 31.9; X2[1, 97] = 8.629, p = .003).  

Gender had a significant effect on interest in participating in an exercise program, level of 

preferred supervision, length of exercise engagement, and type of preferred activity. Women more 

often than men responded “yes” to willingness to participate in an exercise program (61.9% vs. 

38.1%; X2[2,98] = 9.325, p = .009). Men more often than women reported that they would prefer 

an “unsupervised/self-paced” intervention (65.7% vs. 34.3%; X2[1,97] = 8.321, p = .004) and more 

often had a preference for short bouts of exercise (10 min each time) throughout the day (X2[2,99] 

= 7.084, p = .029). Men preferred running/jogging more than women did (76% vs. 24%; X2[1,99] 

= 5.662, p = .017), and women preferred yoga more than men did (60.5% vs. 39.5%; X2[1,99] = 

6.46, p = .011). 

INTERVIEW DATA 

The patterns identified in the interviews were mapped onto the concepts as described by 

the HPM (Pender, 2015). No unique concepts emerged to be added to the model. All of the reported 

experiences, attitudes, and preferences of those interviewed were categorized into the concepts 

outlined by the HPM. However, there were consistent reports of specific benefits and barriers that 

were unique to this population. An emphasis on immediate competing demands (not measured 

with a questionnaire) was also noted.  

History with Physical Activity 

The interviewees reported a variety of previous experiences with PA and exercise. They 

reported past histories of involvement in organized sports and working out in the gym as well as 

labor-intensive work situations. A few individuals reported nontraditional histories outside of a 
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school sport or a gym setting such as racing bikes, competitive rollerblading, and Brazilian Jiu-

Jitsu. Only one interviewee reported a dislike of exercise: “I don’t like to exercise, and I’ve been 

avoiding it as much as I can.” Although a majority of interviewees had a history of PA, many felt 

that they were not currently exercising consistently. However, 14 of the 20 interviewees were 

either in moderate (n = 6) or high (n = 8) levels of PA according to the IPAQ-SF. Analysis of the 

interviews resulted in significant, unique barriers to PA for this population, which were 

contributing to a lack of PA and exercise. 

Perceived Benefits to Physical Activity 

Two unique PA benefits, improving other areas of life and a sense of doing something 

right, emerged during interview analysis. Jan (36-year-old, female) captured that PA would help 

her in recovery as follows: “It would help me in my recovery because it would give me another 

self-soothing tool, another tool to use to get past temptation or deal with anger.” Linda (60-year-

old, female) also voiced that PA helped her accomplish goals in other areas of her life: “It’s helped 

me accomplish my goals. Even in the workplace. Even when I went to college.” The participants 

in this sample also perceived a sense of feeling normal or right by engaging in PA. Xavier (32-

year-old, male) stated, “When you feel good enough and everything, that’s the other part, you 

know, when you feel normal and good and you’re exercising, it’s nice…it’s been a while since I 

felt normal.” This was also captured by Ben (39-year-old, male), who said that “Knowing I’m 

doing something right…Just showing an interest in your health and if you’re involved in something 

like that, that means you’re doing the right thing…It would tell me that person is doing the right 

thing.” Whitney (36-year-old, female) noted how this feeling of doing something right gained from 

PA also affected other areas of her life: “I did something good for myself and then I feel it 

encourages me in other areas of my life, you know?” 
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Perceived Barriers to Physical Activity 

Three unique barriers to PA that were not captured in the quantitative data were medical 

difficulties (usually chronic illnesses), previous injuries, and mental health issues. Interviewees 

experienced issues with autoimmune disorders, which created pain and fatigue and decreased their 

likelihood of participating in PA. Layne (31-year-old, female) recounted how her chronic illness 

was compounded by back pain, which made it difficult to get up: “I have lupus and I have 

rheumatoid arthritis and I have severe back pain. So all of those things combined, make it 

extremely difficult to even get up sometimes.” Suzi (32-year-old, female) highlighted that her 

chronic illness decreased her energy, which impeded her ability to exercise: “I was diagnosed with 

fibromyalgia…I had less energy than ever. I started having a really hard time doing anything for 

my physical fitness.” Margret (55-year-old, female) recollected that when her health issues started 

to affect her PA, “After I turned 30, I started to have a lot of health problems. I’ve got a pretty 

serious autoimmune condition. That has a negative impact on my exercise.” 

Previous injuries that caused pain and mental health issues also created barriers to PA. 

Sarah (41-year-old, female) stated, “I used to run a lot but I don’t anymore…I was in a very bad 

car accident; that’s what got me into the clinic.” Robert (43-year-old, male) and Amy (28-year-

old, female) cited their experience with depression and emotional distress as a barrier to exercise. 

As Robert (43-year-old, male) reported, “The issue I have, depression and stuff like that, I’ve 

always had to deal with…the motivation thing I guess, when people are depressed, they tend to lay 

around and wallow in it.” Amy (28-year-old, female) added, “You’re depressed and if you can’t 

do anything, you don’t care…You’re hopeless, it’s less enjoyable and you don’t want to do 

anything.” 
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Immediate Competing Demands 

During the interviews, three categories of competing demands emerged: priorities, time 

management, and addiction. At times, priorities and time management issues were reported 

separately or together. Overall, if PA was not a priority, including it in daily or weekly routine was 

unlikely.  

Jeff (34-year-old, male) discussed his competing demands and the issues this created for 

time management: “I’ve started working desk jobs and that was just completely miserable and 

being a single dad and trying to like do all of that and then everything else, there’s just no time. 

It’s really hard to find time.” Xavier (32-year-old, male) highlighted that PA might be perceived 

as important (i.e., as a priority) or to provide benefits but still might not be achieved:  

I obviously know that physical activity and exercise is very important and it is important 

to me but that does not mean that I go out of my way to do it because I don’t always do 

things for my benefit anyway. 

On the other hand, when time could be managed to include PA, due to its status in a priority list, 

PA became easier to maintain. Suzi (32-year-old, female) noted this by stating, “I’m having an 

easy time because I’ve been so in the routine [with exercising].” 

Initially addiction was coded as a barrier to PA, after a review of the statements, it became 

evident that when an individual was actively using, substance use was a priority and, therefore, a 

competing demand in the lives of these individuals. Sarah (41-year-old, female) stated, “If I’m 

partying really hard, exercise becomes something really low on the priority list.” Whitney (36-

year-old, female) reflected on her youth, when substance use was not an issue, and how this shifted 

after she started using substances,  
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[It was easy to get PA] when I was younger, before all the bullshit started, before I got 

chemically dependent on things. Then in my head, I’d be like, ‘well, I don’t feel good. I 

don’t feel like doing anything. I need to get high before I do anything.’ 

Similarly, Victoria (33-year-old, female) stated, 

Whenever I was deepest in my addiction, when I was basically couch surfing, the last thing 

you’re worried about it getting exercise. When you’re worried about when you’re getting 

your next high or if you’re going to get sick the next morning, and have you eaten today, 

probably not. The least of my worries was, ‘when am I going to get exercise?’ Because 

things have shifted in a way, extreme way. 

Methadone Maintenance Treatment and Recovery 

All of the interviewees reported barriers to PA resulting specifically from taking 

methadone. Commonly reported side effects of this medication were fatigue, sweating, sugar 

cravings, and weight gain. Interviewees voiced their gratitude for their stable recovery due to MMT 

but were concerned about its influence on their PA. They also appeared to consider the type of 

people they might be around if they were to attend an intervention at the clinic, and some were 

concerned that others might bring drugs to the intervention. Victoria (33-year-old, female) 

discussed her stage of recovery and a sense of readiness for PA but also said that the medication, 

which helped her achieve sustained recovery, was now impeding her ability to participate in PA, 

“Methadone has been such a godsend for me. For the first time in my life, I’m actually 

clean. Now, I feel like, ‘okay, I’m in a much healthier spot. I have a great job. Things are 

coming into my life, like I have a car. I just got a promotion; good things are happening 

for me.’ So why couldn’t I start to exercise? Why couldn’t I incorporate that into my life. 
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I’m sure somewhere I could, but often, I’m so damn tired…I know some of it is from the 

methadone. It’s just really hard to find the motivation to do that.” 

Interviewees further in their recovery voiced a sense of otherness as they considered 

people’s stage of recovery and readiness for a PA intervention. Sarah (41-year-old, female, 13 

months in recovery) reported, “You see a lot of unhealthy people there…I don’t think they would 

be interested in this.” Likewise, Patrick (28-year-old, male, 36 months in recovery) stated, “I 

would say that it would appear to me that a few rather than most, very few people are there to get 

healthy and to improve their lives.” Interviewees in sustained recovery voiced concern about being 

around others with an OUD and the effect it might have on their recovery. As Robert (43-year-old, 

male, 120 months in recovery) felt, “It’s not a great idea for me to be around a bunch of addicts, 

you know. It just probably wouldn’t end well.” 

Motivation  

Many participants discussed their level of motivation as a significant factor in their current 

PA level. Currently, motivation is not a distinct concept within the HPM. Instead, these statements 

were coded into one of the PA attitudes for the study. For example, Xavier (32-year-old, male) 

stated that “The drive part is another big part. I don’t have that drive to be like, ‘I need to go 

exercise today.’ I’m a big procrastinator of that.” This was coded as priorities and time 

management under competing demands. However, participants used the word “motivation” 

frequently. These statements were retained separately to highlight the language that the 

interviewees used to discuss their issues with achieving adequate PA. Motivation was most 

frequently discussed when interviewees highlighted a lack of it. Jane (25-year-old, female) 

reported that her lack of motivation was linked to mental health issues, as follows: “I feel like 
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exercising, it’s just I have no motivation to do anything. That’s my depression here but it’s my 

personality.” 

Whitney (36-year-old, female) felt that her lack of motivation was due to her struggle with 

time management, not making PA a priority, a lack of knowledge/experience, and mental health 

issues: 

I have a really hard time getting myself motivated because I struggle with poor time 

management and depression…There’s no excuse other than the fact that I don’t know what 

I’m doing and I have a really hard time with my self-talk. It’s a whole motivation thing…I 

need to get over the hump, the thing that’s holding me back…It’s just like a self-motivation 

thing I need to make it a priority. 
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Chapter 6: Discussion 

This chapter presents a discussion of the results from this dissertation study as follows: 

interpretation and summarization of study questions, limitations of the study, nursing and future 

research implications 

ATTITUDES TOWARD PHYSICAL ACTIVITY 

Participants in this study presented a high level of perceived benefits of PA and a moderate 

level of perceived barriers to PA. The three most frequently endorsed benefits were related to 

fitness: improved body functioning, better muscle tone, and improved cardio. Interview data 

paralleled these reports and also included statements of perceived improvements in sense of well-

being, accomplishment, and improved mental health. The three most common barriers identified 

in the quantitative data were that exercise increases fatigue, is hard work, and is tiring; interviewees 

also reported medical barriers (injury/illness), mental health issues, cost, and motivation as barriers 

to PA. These findings are similar to those in previous research on perceived benefits and barriers 

for PA in adults with SUDs (Abrantes et al., 2011; Caviness et al., 2012; Linke et al., 2015; Neale 

et al., 2012; Read et al., 2001; Simonton, Young, & Brown, 2018; Stoutenberg et al., 2015). In a 

review of the literature (Simonton et al., 2018), the three most common barriers for those with 

SUDs were lack of motivation, financial restrictions, and disability or injury. In the same literature 

review, primary benefits included a sense of accomplishment, improved physical health, and 

enhanced confidence to stay sober. Previous studies have identified that adults with SUDs report 

high numbers of perceived benefits of PA and fewer perceived barriers in comparison (Abrantes 

et al., 2011; Caviness et al., 2013). However, adults receiving MMT may differ from individuals 

with OUD who are not receiving MMT as well as individuals with different SUDs. For example, 

unique barriers for this population emerged during the qualitative interviews. These findings are 
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discussed in detail later in this chapter under Physical Activity in Methadone Maintenance 

Treatment and Recovery.  

Self-efficacy to overcome barriers to PA was comparable to previous research on 

individuals with alcohol use disorder. This sample’s self-reported confidence to overcome barriers 

to PA was moderate. Read et al. (2001) found that their sample (N = 105) of adults receiving 

treatment for alcohol use disorder in an intensive outpatient day program reported a mean self-

efficacy score of 2.9 (SD = 0.78; range, 1–5), which suggests that there may be similarities in 

confidence to overcome barriers and engage in PA across SUDs.  

Individuals receiving MMT reported PA as moderately enjoyable. To my knowledge, this 

is the first study to report PA enjoyment in adults with SUDs. Low-active adults’ (>18 years, n = 

448, M age = 43) mean enjoyment score on the PACES (M = 82.0, SD = 18.6; Lewis, Williams, 

Frayeh, & Marcus, 2016) is relatively similar to the present sample’s mean enjoyment score (M = 

78.8, SD = 21.5). This demonstrates that the present sample is not relatively different from a non-

SUD sample regarding PA-related affect.  

PREFERENCES FOR TYPE AND STRUCTURE OF A PHYSICAL ACTIVITY INTERVENTION  

Overall, this study’s results show a relative ambivalence toward discussing development 

of or participating in an exercise program during MMT. Only 34% of the sample indicated a 

potential interest in discussing a plan to develop a personal exercise regimen while they were in 

MMT, and less than half (42%) were willing to participate in an exercise program if it should be 

available. Ambivalence may become more prevalent given immediate competing demands and 

time management, which were voiced during the interviews. These findings are in contrast to a 

previous study with adults in early recovery for SUDs participating in a highly structured intensive 

outpatient day program, who were strongly interested in discussing and participating in an exercise 
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intervention during their treatment (Abrantes et al., 2011). This may highlight differences among 

those who are reintegrated within a community setting and further along in their recovery process. 

When persons are primarily engaging in intensive treatment programs/settings (i.e., inpatient or 

intensive outpatient settings), it may be easier to imagine engaging in PA interventions than it is 

for those who have gained more recovery time and may have begun working, are taking on family 

responsibilities, and are engaged in MMT.  

Of the range of activities rated for preferred type of PA intervention, walking, 

running/jogging, and yoga emerged as the most preferred types. Walking as a preferred form of 

PA is consistent with previous literature (Abrantes et al., 2011; Linke et al., 2015; Neale et al., 

2012; Read et al., 2001; Simonton, Young, & Brown, 2018; Stoutenberg et al., 2015). However, it 

was not as strongly preferred as it was in a previous study with individuals attending an intensive 

outpatient program; Abrantes et al. (2011) found that 75% of their sample of adults with mixed 

SUDs reported walking as the most preferred activity, whereas only 52% of the present sample 

reported it as a preferred type of PA. Moreover, walking was not endorsed as a preferred form of 

PA in any of the interviews. Rather, interviewees discussed interest in yoga or Pilates as an 

intervention due to its additional mental and physical health promoting properties (38% of the 

sample reported Yoga as a top three preference on the questionnaire).  

The study’s findings suggest that gender differences among PA preferences should be 

considered in future intervention designs. Across preferred types of PA, women preferred yoga 

and men preferred running/jogging as a potential PA intervention. Women were significantly more 

open than males to initiating involvement in an exercise program based in the MMT clinic, and 

they were more open to having the exercise program be supervised rather than unstructured. In 

contrast, men were most interested in short bouts of exercise throughout the day than were women. 



 

 103 

These differences are consistent with previous research investigating PA intervention preferences 

among adults with SUDs (Abrantes et al., 2011; Linke et al., 2015; Neale et al., 2012; Read et al., 

2001; Stoutenberg et al., 2015). Providing options that allow individuals to choose their type of 

PA may be more successful than fixed options. 

The study’s findings also suggest that yoga may be a particularly effective PA intervention 

for women in this population. Those in the interviews, although primarily in sustained recovery, 

were able to reflect on their earlier experiences of getting into recovery and verbalized their desires 

for a PA intervention now. Yoga was perceived as offering the benefits desired, which included 

stretching, fitness, and mental health promotion. Yoga has been shown to improve mental and 

physical health (Butterfield, Schultz, Rasmussen, & Proeve, 2017; Pascoe & Bauer, 2015). 

Anxiety and depression are more prevalent in women (Altemus, Sarvaiya, & Epperson, 2014; 

USDHHS, 2018c). Therefore, a yoga-based intervention may be particularly helpful in improving 

mental health, physical fitness, and well-being in females receiving MMT, significant issues found 

in this dissertation.  

In addition to gender differences, there were also differences in PA preferences among 

individuals with elevated pain and psychological symptoms. Those with greater than “normal” 

pain were more likely to consider developing a regular exercise program while in MMT and those 

with worse psychological symptoms (i.e., anxiety, depression, stress) were more interested in 

participating in an exercise program designed for persons in recovery. Interviewees were well 

informed on the benefits of PA and perceived exercise as a way to address mental health issues, 

stress, and pain management. Those experiencing mental health issues and pain may be 

particularly interested in a PA intervention due to their knowledge of those benefits. Studies have 

found significant improvements in pain and psychological symptoms after PA interventions 



 

 104 

(Cutter et al., 2014; Haasova et al., 2013; Naugle, Fillingim, & Riley, 2012; Rethorst, Wipfli, & 

Landers, 2009). For example, Cutter et al. (2014) reported significant improvements in stress and 

optimism in adults receiving MMT over time in their Wii-Fit pilot program. Naugle and colleagues 

(2012) and Rethorst and colleagues (2009) found favorable effects of exercise on depression levels 

and pain scores in adults without SUDs. During the interviews, many participants cited previous 

injuries, pain, and psych issues as barriers to PA. PA may further contribute to improved recovery 

and clinical outcomes through the mechanism of improving pain and psychological symptoms in 

this population and tailoring an intervention specifically for those with greater pain and psych 

symptoms may increase engagement, PA uptake, and significant improvements in those 

symptoms. 

RELATIONSHIPS AMONG THE CONCEPTS 

This study has highlighted a few significant relationships between personal characteristics 

and PA attitudes and PA level. Participants with more recovery attempts reported significantly less 

self-efficacy to overcome barriers to PA. Those on higher doses of methadone were less likely to 

achieve high levels of weekly PA. Even when all personal characteristics were accounted for, the 

number of prior recovery attempts was still inversely related to self-efficacy, and methadone dose 

predicted whether a participant would be categorized as potentially achieving a high level of PA. 

While these results contribute to the current literature by highlighting these relationships, the 

findings in the literature are relatively mixed, both with respect to the findings themselves and 

with respect to which PA attitude concepts were measured. This makes synthesis of the present 

results within the context of the literature a challenge. For example, Caviness et al. (2013) explored 

relationships between gender, age, and BMI and each item on their benefits and barriers scale in a 

sample of adults receiving MMT. They found that gender was associated with perception of weight 
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as a barrier and that age had a significant positive relationship with endorsing the potential to get 

injured or damaging one’s health and reporting disability or injury as barriers to exercise. On the 

other hand, Read et al. (2001) found no significant relationship between age and self-efficacy to 

engage in PA. The present study has found that psychological symptoms and pain did not produce 

statistically significant relationships with PA attitudes or PA level when included with other 

personal characteristics. Considering stage of recovery and methadone dose may be important for 

anticipating issues in utilizing a PA intervention in this population. 

Self-efficacy has been proposed and shown to be a significant factor in health behavior 

uptake (Bandura, 1977; Bandura, 2004). Leveraging the understanding that current recovery 

episode effects self-efficacy is important to consider why exercise uptake may be low in 

individuals with OUD on MMT. It is somewhat counterintuitive that those who have a higher 

number of recovery attempts would report lower self-efficacy to overcome barriers to PA. From a 

clinical perspective,  individuals who enter recovery for their initial attempt typically feel very 

self-confident that they can control their use. However, many will have relapse episodes. On 

average it takes an individual with a SUD 5.35 (SD = 13.41; Kelly, Greene, Bergman, White, & 

Hoeppner, 2019) recovery attempts to achieve sustained recovery (>12 months of no SUD 

symptoms). With each recovery episode, individuals may relinquish some self-confidence in their 

ability to maintain sobriety. This presents a unique challenge to bolster motivation and self-

efficacy in this population. Targeting those who may be hesitant to feel empowered to consistently 

overcome barriers to PA and participate in PA should be considered for tailored interventions to 

increase this confidence.  

Only two significant relationships between PA attitudes (PA-related affect and self-

efficacy) and PA behavior were discovered, yet these effects were no longer significant when 
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included in a larger model. This pattern of results is similar to findings from a study of 448 low-

active, community-dwelling adults. Lewis and colleagues (2016) found that baseline PA-related 

affect (PA enjoyment, using the PACES) and self-efficacy predicted PA behaviors at 6 and 12 

months in a sample of low-active adults; however, self-efficacy no longer predicted PA behavior 

when PA-related affect was included in multiple regression analysis. Read et al. (2001) found that 

self-efficacy was significantly associated with self-reported PA, but this relationship was not 

evaluated in a multivariate model, which might have removed some of the significant effect of 

self-efficacy. Similar to the findings of Lewis et al. (2016), the results of this study reflect 

significant individual relationships between self-efficacy and PA level and between PA-related 

affect and PA level. However, self-efficacy and PA-related affect were no longer significant when 

other attitudes were included in the multivariate analysis with PA level. It was rare that 

interviewees would verbalize enjoying the actual act of exercise; rather, they voiced enjoying the 

benefits received through PA. They did report concepts/preferences that would enhance their 

enjoyability of the actual behaviors. Most commonly, they desired novelty and fun from their PA. 

However, many participants reported histories of engaging in PA regardless of fun to receive the 

benefits of the activity, which demonstrates that there may not be a consistent predictable 

relationship between PA enjoyment and PA behaviors. Possibly there are other significant 

predictive factors for PA engagement in those with SUDs.  

Participants had a moderate sense of self-efficacy to overcome barriers to PA. Yet, lack of 

motivation emerged from the qualitative data as a consistent factor influencing individuals’ 

engagement in PA. There may be a diffusing effect when all the attitude concepts are considered 

along with possible other significant factors, such as immediate competing demands, that 

contribute to the likelihood of those receiving MMT engaging in PA. Viewing motivation as a 
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moderator of the relationship between self-efficacy and PA may offer a lens for understanding 

why self-efficacy lacked an effect on PA level in this sample. This view posits that self-efficacy 

ratings are not a determinant of motivation but are influenced by motivation level (Williams & 

Rhodes, 2014). In other words, research demonstrating that self-efficacy is predictive of health 

behaviors simply shows that people are likely to engage in what they are motivated to do (Kirsh, 

1985, 1995), and if individuals are not motivated, self-efficacy may appear to lack effect. Caviness 

et al. (2013) and Read et al. (2001) found that the most commonly cited barrier to PA was lack of 

motivation, as has been found in other SUD samples (Linke et al., 2015; Stoutenberg et al., 2015). 

The present study’s findings, considered along with the broader literature, point to a need to 

consider motivation as a significant factor for PA engagement in this population.  

No significant statistical relationships were discovered between perceived benefits and 

barriers for PA behaviors in the quantitative data, and a possible explanation for these null findings 

can be found within the qualitative data. Interviewees were able to voice knowledge of the benefits 

of PA, but their reports also indicated that this knowledge did not necessarily lead to engaging in 

the healthy behavior. This is a common issue in healthcare and nursing literature: knowledge alone 

is insufficient to create behavior change (Bettinghaus, 1986; Juarez, 2018). This study adds to the 

literature by further exploring the effect of perceived benefits from PA and barriers to PA on self-

reported PA in this population. Previous studies have reported benefits and barriers for those with 

SUD but have not always assessed relationships among those variables and PA behaviors 

(Abrantes et al., 2011; Linke et al. 2015; Neale et al., 2012; Read et al., 2001; Stoutenberge et al., 

2015). Caviness et al. (2011) did report levels of PA using the IPAQ-SF and found associations 

between levels of PA and the likelihood of reporting benefits or barriers related to PA, using chi-

squared in a sample of adults receiving MMT. However, Caviness et al. noted that those who were 
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below recommended levels of PA cited common, media-generated benefits to PA. Assessing PA 

benefits and barriers, especially perceived benefits, may be an assessment of knowledge. This 

points to the issue of knowledge-attitude-behavior issues; knowledge may influence an attitude, 

but it does not necessarily predict whether a health behavior will be adopted. Considering possible 

mediators for knowledge and PA behaviors such as motivation may highlight areas of influence 

for future interventions more than the assessment of knowledge of benefits of PA.    

PHYSICAL ACTIVITY IN METHADONE MAINTENANCE TREATMENT AND RECOVERY 

Individuals receiving MMT have a history of PA experiences, and some are interested in 

engaging in a PA intervention. However, the qualitative findings of this study highlight unique 

barriers (e.g., methadone side effects, pain, and mental health issues) that this population faces, 

which may make PA engagement particularly difficult. Engaging individuals in regular PA is 

difficult. Ubiquitous barriers such as fatigue, motivation, immediate competing demands (i.e., 

other priorities), and time management are experienced by many different populations (Franco et 

al., 2015; Harrison, Taylor, Shields, & Frawley, 2018; Joseph, Ainsworth, Keller, & Dodgson, 

2015; Thomas, Beaudry, Gammage, Klentrou, & Josse, 2019). In addition to these ever-present 

barriers, adults in recovery from OUD receiving MMT encounter significant barriers specifically 

related to their diagnosis and treatment. 

Assessing and addressing levels of motivation may be particularly effective for increasing 

PA in this population. Interviewees frequently mentioned lack of motivation as a significant factor 

in their failure to engage in PA. Motivation is not a concept within the HPM, but this term was 

used frequently by the interviewees as a reason for not engaging in PA. Research suggests that 

perceived benefits, perceived barriers, self-efficacy to execute a behavior, and affect influence 

motivation (Efklides, 2011; Kirsch, 1985, 1995; Kilpatrick, Hebert, & Bartholomew, 2005; 
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Williams & Rhodes, 2014). Motivation is a key factor in the Transtheoretical Model, as it directly 

influences both an individual’s movement through the stages of change and commitment to a plan 

to uptake health promotion behaviors and the degree to which a person rates a health behavior as 

a priority (DiClemente, Nidecker, & Bellack, 2008; Karoly et al., 2005). Motivation was 

mentioned by almost every interviewee as a factor in their PA behavior. Motivation is a continuum, 

as is recovery. Overlaying motivation on recovery and exploring how motivation may differ for 

those at different points on the recovery continuum may highlight possible subgroups to tailor a 

PA intervention. Implementing motivational interviewing (MI) to increase PA uptake may be an 

appropriate first step in this population. MI has been shown to be effective in those receiving MMT 

to reduce drug cravings and increase engagement in treatment and recovery (Navidian, 

Kermansaravi, Tabas, & Saeedinezhad, 2016; Saunders, Wilkinson, & Phillips, 1995). Therefore, 

targeting motivation, possibly through MI while considering stage of recovery, concurrently 

addressing barriers, and providing preferred PA activities, may enhance adherence to a PA 

intervention.  

Methadone’s side effects were another unique barrier cited by this population. Common 

side effects of methadone include sedation, mental clouding, increased sugar cravings, weight 

gain, and heavy sweating, all of which were reported during the interviews. Similar to 

antidepressants for patients with depression, methadone is effective for patients with OUD; yet, 

based on this study’s findings, this medication creates barriers to health promotion behaviors 

because of its side effects. These findings are further supported by the finding that those on higher 

doses of methadone were less likely to achieve high levels of PA. Tailoring PA recommendations 

based on methadone side effects may serve to increase the likelihood of an individual’s actually 

engaging in PA. For example, because interviewees reported increased sweating due to taking 
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methadone, choosing facilities with showers and changing rooms might be more appealing than 

interventions that do not provide those options.  Additionally, targeting the mitigation of weight 

gain, another common side effect of methadone, with MI might be useful to motivate individuals 

to engage in PA. 

LIMITATIONS AND WEAKNESSES 

This study has several limitations or weaknesses. First, this was a relatively small 

convenience sample from a single geographical area, and a majority of the participants were in 

sustained recovery. Similarly, the interviewees were primarily in sustained recovery, so their 

reports are not generalizable to those who are earlier in their recovery. Also, most participants 

were white. Persons from racial and ethnic minorities receiving MMT may have different PA 

preferences and attitudes than their Caucasian counterparts.  

This sample may not be representative of the broader population as evidenced by the length 

of current recovery episode and PA level. Due to convenience sampling, it is likely that those who 

have had positive experiences with PA and are currently engaged in PA would be more likely to 

participate, whereas those earlier in their recovery, with negative PA experience, and who are not 

engaged in PA might be less likely to participate in a study regarding PA. Therefore, these results 

are not generalizable. Also, it is difficult to ascertain the nature of the relationships among these 

variables when those earlier in their recovery who are not physically active are not represented in 

the results; this lack of variability in recovery and small sample size may have contributed to the 

lack of statistically significant relationships. 

This study looked solely at levels of PA rather than examining PA itself (type, rigor, work 

versus leisure), and there were a number of individuals with extremely high PA levels. Although 

outliers were considered for elimination (and ultimately retained for analysis), during the 
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interviews it became evident that participants mentioned high levels of PA (e.g. working 

construction for 10–12 hr on 5–6 days a week), which would be consistent with the high levels on 

the IPAQ. Although it was not the purpose of this study to assess work PA, it is unreasonable to 

eliminate these data since it is unknown whether respondents were thinking of work or leisure 

activities. There was a lack of an objective measure of PA to validate self-reported PA behaviors; 

over half of the sample reported a high PA level, which further contributes to generalizability 

issues. Despite these limitations, however, this study has produced significant contributions to the 

literature, particularly in the results of the qualitative arm of the study.  

IMPLICATIONS FOR FUTURE RESEARCH 

 This study highlights a few key benefits of mixed-methods research and provided unique 

contributions to the state of the literature due to these methods. While the qualitative findings 

validated the quantitative measures – for example the high levels of METs reported on the IPAQ 

– SF, they also provided important insight to the unique PA experiences and attitudes of this 

population. Commonly, it is understood that qualitative research is an appropriate first-step for 

instrument development, however there are broad applications of mixed-methods and steps that 

can effectively address difficult-to-measure constructs. For example, this study utilized a 

convergent mixed-methods approach (quantitative and qualitative data collected at approximately 

the same time and analyzes in parallel) and merged the data from the qualitative interviews with 

the data from the quantitative questionnaires to contextualize the findings from the quantitative 

analysis. Quantitative analysis yielded few significant relationships among the variables. Due to 

the qualitative data, it is better understood that motivation as a concept is an important factor, 

modifiable interventions may improve engagement in PA interventions, and the side effects from 

methadone are a significant barrier to PA engagement for this population. These insights may have 
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been lacking without the qualitative arm of this study. Mixed-methodology research has great 

potential to generate unique insights into multifaceted phenomena related to adherence and 

attrition issues in certain populations and interventions (Fetters, Curry, & Creswell, 2013; NIH 

Office of Behavioral and Social Sciences, 2018).  Including mixed-methods may highlight optimal 

next steps for intervention design, novel questions or concepts and better address difficult to 

measure constructs that would have otherwise been missed, and therefore should be considered in 

future research efforts (NIH Office of Behavioral and Social Sciences, 2018). 

Due to the physical and mental health benefits provided through PA interventions (Barta 

et al., 2009; Cutter et al., 2014; Haasova et al., 2013; Naugle, Fillingim, & Riley, 2012; Rethorst, 

Wipfli, & Landers, 2009), understanding this population’s unique PA preferences can provide 

important information for developing tailored PA interventions, which may be more effective in 

engaging and retaining participants (Abrantes et al., 2011; Linke et al., 2015; Read et al., 2001; 

Simonton, Young, & Brown, 2018; Stoutenberg et al., 2015). The available PA intervention 

literature for individuals with OUD is relatively lacking, valuable insights could be gained by 

reviewing the broader literature regarding the effectiveness of PA interventions in adults with a 

variety of SUDs. Understanding the broader literature of PA in SUDs and applying the insights 

gained from this study may further improve PA intervention design in this unique population. 

There has been recent support for the use of contingency management in conjunction with 

PA for individuals with SUDs (Weinstock et al., 2017). Contingency management provides 

individuals with tangible reinforcement for positive health behaviors (Weinstock, Barry, & Petry, 

2008). Typical contingency management reinforcement includes vouchers for retail goods, gift 

cards, or money (Weinstock, Wadeson, & VanHeest, 2012). Contingency management has shown 

to be efficacious in increasing target behaviors such as increasing adherence to physical activity 
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interventions and improving SUD treatment (Brown et al., 2014; Brown et al., 2009; Brown et al., 

2010; Lussier, Heil, Mongeon, Badger, & Higgins, 2006; Prendergast, Podus, Finney, Greenwell, 

& Roll, 2006). Weinstock et al. (2008) explored the relationship between physical activity in 

conjunction with contingency management and length of abstinence. They found that those who 

completed at least one exercise episode during the intervention period had a significantly longer 

abstinence period than those who received contingency management but did not exercise 

(Weinstock, Barry, & Petry, 2008). Using contingency management and PA as an adjunct to 

traditional MMT has the potential to further increase PA in the population by possibly producing 

motivation to engaged in PA to receive the offered reward. 

A PA intervention with different options that fits the individuals needs and preferences 

may produce increased engagement and improved outcomes considering the relative heterogeneity 

of responses in preferences. While a majority of participants were interested in a program, their 

life styles and preferences varied. This is similar to Colledge and colleague’s (2017) findings, in a 

PA intervention pilot study with adults receiving heroin-assisted treatment (a form of MAT) in 

Switzerland. Prior to designing an intervention, they conducted preliminary qualitative interviews 

on PA preferences and found that may participants were interested in a PA intervention but had 

varying PA preferences, which frequently conflicted with activities in which other participants 

refused to participate (Colledge et al., 2017). Therefore, they offered a two-armed PA intervention 

(one arm provided vigorous PA that varied regularly and the other arm involved walking and 

coordination games; participants decided at the beginning of every PA session which arm they 

wanted to engage in. They reported over 90% of those in the exercise intervention were compliant 

or semi-compliant with the intervention protocol (Colledge et al., 2017). Future intervention design 
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should provide options for individuals to tailor their PA experience to their preferences to increase 

adherence rates.  

Future research would benefit from including objective measures of PA. First, no published 

research has reported objective measures of baseline current levels of PA among adults receiving 

MMT. Without knowing the extent to which PA is increased or remains stable, it is difficult to 

determine what component of an intervention is influencing outcomes. Second, self-reported 

measures of PA are prone to measurement error (Prince et al., 2008); objective measures are 

needed to enhance reliability and validity (Kahn et al., 2002; Sallis & Saelens, 2000). Specifically, 

the use of accelerometers has been suggested (Caviness et al., 2013), and Simonton et al. (2018) 

have identified three studies in which individuals with SUDs reported being willing to wear or 

were interested in wearing pedometers or activity trackers (Abrantes et al., 2011; Linke et al., 

2015; Stoutenberg et al., 2015). The pilot phase of this study confirmed that a majority of 

individuals receiving MMT would be willing to wear a pedometer for 7 days. Additionally, 

pedometers and activity trackers have also been proposed as motivational tools (Caviness et al., 

2013; Simonton et al., 2018); lack of motivation was a significant reason for lack of PA 

engagement in this sample. However, since no studies are available to demonstrate how feasible 

accelerometers would be in this population, feasibility data are needed in order to explore obsticles 

to this data collection method. Steps per day utilizing low-cost pedometers would be an ideal model 

for collecting such data.  

NURSING IMPLICATIONS 

Nurses are at every point of care, from when an individual enters recovery through formal 

treatment, and they are well positioned to address the unique issues that individuals with OUD 

may face. Nurses are trained to assess objective measures and subjective issues and implement 
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holistic interventions that meet their patients’ needs and preferences. Most commonly, nurses 

operate within a multidisciplinary team and can provide their assessment findings and 

recommendations to guide treatment decisions. Within the context of SUD recovery, collective 

decisions with a variety of perspectives further enhances the decision-making ability of the care 

team. Nurses’ education, training, and practice are holistic. Therefore, nurses are uniquely 

positioned to advocate for healthy behavior alternatives (i.e., PA) to enhance treatment in this 

population.  

CONCLUSION 

OUD is a public health crisis. Those receiving MMT for OUD experience significant issues 

with pain, psychological issues, and physical co-morbidity. PA is effective for augmenting MMT 

and SUD treatment, but there are significant limitations in the current literature regarding PA for 

MMT patients. To address gaps in the available research, this dissertation study has made three 

unique contributions to the literature. First, it provides valuable information for the understanding 

of PA attitudes and influences of PA in adults with OUD receiving MMT.  Second, this study has 

identified personal characteristics that influence PA preferences of adults with OUD receiving 

MMT. Third, the study’s qualitative findings underscore important areas to be considered for 

future PA interventions within this unique population. Participants reported significant issues with 

methadone side effects and motivation. Utilizing mixed-methods approaches and qualitative data 

is recommended to establish reliable initial exploration data for PA topics in this population due 

to the lack of research. While this study’s generalizability may be limited, it is worth noting that 

PA remains a potential effective intervention for those receiving MMT to improve their physical 

and mental health, improve their retention rates in treatment, and enhance the quality of their 

current recovery episodes. PA intervention design should be informed by this population’s 
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preferences and attitudes in order to improve adherence and attrition rates. Objective measures of 

PA may improve PA-level tracking reliability, while assessing motivation for PA and increasing 

motivation through MI may further increase interest and adherence rate. Exploring PA preferences 

and attitudes is worthwhile due to the probability of tailored PA interventions’ producing a positive 

effect for this population.  

 

  



 

 117 

Appendices 

APPENDIX A 

Tables and Figures 

Table 1. DSM-5 Criteria for a Substance Use Disorder 

³ 2 criteria within the previous 12-months 
1.  Taking the substance in larger amounts or for longer than intended 
2.  Wanting to cut down or stop using the substance but being able to 
3.  Spending a lot of time obtaining, using, or recovering from use of the substance 
4.  Craving and urges to use the substance 
5.  Not meeting role requirements at work, home, or school because of substance use 
6.  Continuing to use despite social/interpersonal substance-related problems 
7.  Giving up or reducing important social, occupational, or recreational activities because of 

substance use 
8.  Recurrent use in hazardous situations 
9.  Continued use despite knowledge of persistent or recurrent physical or psychological 

issues that is caused or exacerbated by substance use 
10.  Tolerance 
11.  Withdrawal 

 
 
 

Table 2. Terms Related to Substance Use Disorder 

Separated by “OR” 
Substance use disorder* 
Addict* 
Substance dependence 
Substance abuse 
Alcoholism 
Alcohol use disorder 
Cocaine abuse 

Amphetamine use disorder 
Marijuana use disorder 
Marijuana abuse 
Heroin use 
Heroin abuse 
Opioid use disorder 
Opioid abuse 
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Table 3. Study Characteristics and Physical Activity Preferences 
Reference 
 

Setting & Sample Design PA Preferences: Type of 
activity 

Structure  Intensity Company Location 

Abrantes et 
al. (2011) 

Northeast U.S. intensive day 
alcohol and drug treatment 
program in a private non-
profit psychiatric and 
substance abuse hospital  
N= 97: 44.3% female, 91.7% 
White, 43.3% employed 
Mean age= 41.6 (SD=12) 
years 
 
SUD: alcohol dependence 
solely (47.7%);  
primary drug dependence only 
or with concomitant alcohol 
problems (52.6%) 
 

Descriptive, 
Cross-
sectional  
Surveys 

84.4% interested in 
discussing exercise 
(Women more than men 
χ2=6.68, df=1, p=0.01) 
 
Interested in incorporating 
strength/resistance training 
Willing to incorporate a 
pedometer in exercise  
Walking (75%), 
strength/resistance training 
(37.1%), Gym/YMCA 
(33%), Sport (32%) 
 
Women: walking χ2=7.13, 
df=1, p=0.01) and yoga 
(χ2=11.03, df=1, p=0.001) 
more than men 

Unsupervised, 
self-paced 
 
Women: equal 
preferences 
regarding 
supervision 
(χ2=6.09, df=1, 
p<0.05) 
 
Do it yourself 
with professional 
guidance (47.3%) 
followed closely 
by do it yourself 
(41.8%) 
 

Moderate and 
with different 
exercises 
 
Women: less 
preference for 
different 
exercises 
(χ2=11.11, 
df=1, p=0.001) 

Men: no preference 
 
Women: less likely to 
prefer exercising alone 
(χ2=10.85, df=2, 
p<0.01) 

No strong 
preference 

Linke et al. 
(2015) 
 
 

Outpatient Alcohol and Drug 
Treatment Program at the VA 
San Diego Healthcare System 
in California 
Total N= 39: 12.8% female, 
46% White, 5% Hispanic, 
41% Black, 30.8% employed 
Mean age= 52.7 (SD=12.8) 
years 
 
SUD: Total Sample: Alcohol 
(54%), cocaine (13%), 
marijuana (8%) 
Survey N=22 
Interviews N=17 
 

Descriptive, 
Cross-
sectional  
Surveys and 
small group 
interviews 
 
 
 
Interview: 
small group 
interviews: 
Asked 
veterans to 
generate 
ideas for 
ideal 
components  
 

 Survey: Definitely 
interested (64%), possibly 
interested (27%) 
 
 
 
 
 
 
Interview: Recreational 
activities and team aspect: 
non-traditional exercise 
such as sports in the context 
of a league. Competitive 
without friction. Friday 
night to avoid high-risk 
time to relapse. 
Traditional exercises 
(walking, bicycling), 
strength training, yoga, and 
gym specific exercises  

Survey: 
Combined 
supervised/unsup
ervised (50%); 
supervised (32%) 
 
 
 
 
Interview: mentor 
either from other 
veterans or 
research staff 

Survey: Low 
intensity (59%) 
Different 
exercises each 
session (50%); 
No preference 
for different 
exercises 
(45.5%) 
Interview: 
multiple 
ranging from 
easy to 
difficult. 
Emphasized it 
can’t be too 
strenuous or 
intense 

Survey: Small group 
(64%), Alone (32%) 
 
 
 
 
 
 
 
Interview: Buddy 
system suggested or 
team support with a 
group of multiple 
veterans 

Survey: VA 
(54.5%), Gym 
(50%), 
Outdoors 
(41%) 
 
 
 
 
Interview: 
easy access 
places, open 
during most 
of the day. 
Places that 
would make 
veterans feel 
welcomed 
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Reference 
 

Setting & Sample Design Type of activity Structure  Intensity Company Location 

Neale et al. 
(2012) 
 

Specialist community and 
residential drug services, 
pharmacies or peer support 
groups in Southern England 
UK 
N= 40: 47.5% female, 95% 
White British 
Age Range= 24-50 years 
 
SUD: Heroin 
 

Descriptive, 
Qualitative 
in-depth 
interviews 
 
Baseline and 
3 mo. later 
 

Interested in sports and 
exercise, motivation was 
often facilitated by 
connection to services.  
Many emphasized really 
enjoying being active 
 
Walking and cycling main 
forms of transportation 
 
Men: more reported 
running 
Women: exercise classes 

Mostly 
unstructured with 
almost no team 
sports 

Not Reported Alone or with 1-2 
friends 

Not Reported 

Read et al. 
(2001) 

Intensive, outpatient 
substance abuse day hospital 
treatment program in a private 
psychiatric hospital in 
northern Rhode Island 
N= 105: 33.3% female, 94% 
White, 9% not working 
Mean age= 39 (SD= 10.7) 
 
SUD: Alcohol abuse or 
alcohol dependence 
 

Descriptive, 
Cross-
sectional  
Surveys 

Very or extremely 
interested in an exercise 
program (54.3%); Slight or 
moderate interest (21%); 
No interest (24.8%) 
 
Walking (66%), weight 
lifting (66%), and cycling 
(59%) 

Not Reported Not Reported Individually (51%) 
Group (48%) 

Not Reported 

Stoutenberg 
et al. (2015) 

Two separate residential 
treatment programs in the 
U.S. 
N=119: 47.9% female, 55.9% 
White, 29.7% Black, 9.3% 
Hispanic, 5.1% American 
Indian/Alaskan; 16.8% 
employed 
Mean age= 41.7 (±10.5) years 
 
SUD: Alcohol abuse or 
alcohol dependence 
 

Descriptive, 
Cross-
sectional  
Surveys 

Exercise counseling during 
treatment (70.6%) 
Exercise program during 
treatment (54.6%) 
Willing to track their 
exercise (71.4%) 
 
Walking/running (75.6%) 
and strength training 
(66.4%) 
 
Women: yoga/stretching 
(p<0.001) 
 

Face-to-face 
(90%) from a 
exercise 
counselor 
(55.5%) 
 
Scheduled 
(68.1%) 

Moderate 
intensity 
(49.6%) 
High intensity 
(32.8%) 
*Gender 
interaction 
trend (p<0.06) 
 
Variety of 
exercise 
modalities 
(76.5%) 

No preference Treatment 
center 
(68.9%) 
In the 
community 
(24.4%) 
At home 
(10.1%) 
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Table 4. Additional Findings: Barriers, Facilitators/Benefits, and Current Physical Activity Level 
Reference Barriers Facilitators/Benefits Current PA Level 

Abrantes et 
al. (2011) 

Not being able to afford it, too lazy/not 
motivated/can’t get started, not having the 
energy, would not be able to keep up, and 
not having anyone to do it with 
 
Men: more likely to report an injury or 
disability that would stop them from being 
able to exercise 

A sense of accomplishment, feeling stronger, improved health, 
becoming physically fit, and increased confidence in staying 
clean and sober 
 
Female: managing stress, increased confidence to stay clean, 
make new friends 

71% not currently engaged in a regular exercise 
program over the course of 6 mo. prior 
 
Married more likely to engage (χ2=4.28, df=1, 
p<0.05) 

Linke et al. 
(2015) 
 
 

Survey: physical limitations and a lack of: 
motivation, energy, time, social support, 
interest, resources/places to be active 
Interview: concern about committing for 
extended time, injuries and disabilities, lack 
of time, location and accessibility, finances 
– especially related to gym membership, 
exercise clothes, tennis shoes 

Survey: health improvement, enjoyment, time to exercise, good 
feelings, motivation, energy boost 
 
Interview: suggested a sport league, which would provide social 
benefits and environment that fostered socialization, goal 
setting, and group bonds and  a fun level of competition 
Facilitators regarding design of an intervention: 
Social support: support from fellow veterans and/or a mentor or 
other leaders associated with the military and from research 
staff members 

Survey: 45.6% not currently exercising on a regular 
basis 
 
Interview: Not reported 

Neale et al. 
(2012) 
 

Drug use, poor health, psychological issues, 
too tired or weak to exercise (especially if 
they had other physical health problems 
such as Hepatitis C), worried that exercise 
could cause them to lose weight, disability 
or injury 
 
Financial restrictions, not having people to 
exercise with, exercise was discouraged in 
some residential treatment settings 

It is good to be fit, less short of breath and more alert, better 
sleep, ward of illness, Improves mental health (depression, 
stress, anxiety, anger), sense of satisfaction and 
accomplishment, social contact opportunities, “build themselves 
back up” (p.124) 
Help with recovery from addiction because it took their minds 
off drugs, filled time and reduced boredom 
 

Exercise levels significantly decreased during heavy 
use. 2/40 reported exercising regularly during using 
*Many still did lots of walking or cycling  
 
First interview: small number of participants were 
exercising or doing sport independently 
Second interview: exercise and sport were more 
prominent – more than 50% reported exercising with 
a wide range of activities.  

Read et al. 
(2001) 

Cons: Fatigue at the end of the day, poor 
physical condition 
Barriers: indicated an avg. of 2 (SD = 1.6) 
barriers to engage in PA; Perceived Costs 
(gym and equipment), Lack of: motivation, 
time, transportation, knowledge, Physical 
Disability 
 

Rated pros more important than the cons (M=4.1, SD= 0.68) 
Pros: Tension relief, Feeling less stressed, Having a more 
positive attitude 

40% exercise less than once a week; 46% exercise 3 
or more times per week; Avg. 2.4 (SD= 2.4) exercise 
sessions a week that last 40-49 minutes 
 
Level of alcohol dependence was not sig. associated 
with PA level; non-smokers had a greater level of 
exercise [t(102)= 2.69, p< .01] 
 

Stoutenberg 
et al. (2015) 

Far fewer barriers reported than benefits 
Lack of: proper equipment, transportation, 
motivation, knowledge 

Improved health, feeling good about oneself, feeling more 
confident, providing structure, confidence to be sober 
 

68.1% reported either moderately active or active 
52% rated their level of fitness as either “below 
average” or “poor” 
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Table 5. Pilot Demographic Characteristics 

Sample characteristic  
Age (mean years, SD) 35.7 (9.7) 
Sex (%) 

Female (n = 29) 
Male (n = 31) 

 
48.3 
51.7 

Race/ethnicity (%) 
White (n = 43) 
Black (n = 6) 
Latino (n = 6) 
Asian (n = 2) 
Other (n = 3) 

 
71.1  
10  
10  
3.3 
5 

Household income (%) 
Less than $25k (n = 26) 
$25k to $50k (n = 14) 
$50k to $100k (n = 16) 
Greater than $100k (n = 4) 

 
43.3 
23.3 
26.7 
6.7 

Length of current recovery episode in months 
(n = 57) 

Mean (SD) 
Range 
Median 
Categories (n = 57, %) 

Acute: 0 to 2 (n = 4) 
Early: 3 to 11 (n = 20) 
Sustained: 12 or greater (n = 33) 

 
34.4 (49.9) 
0 – 216 
18 
 
7.0 
35.1 
57.9 

Average recovery episode attempt number (n = 57) 
Mean (SD) 
Range 
Median 
Categories (n = 57, %) 

0 to 5 (n = 37) 
6 to 10 (n = 16) 
11 to 15 (n = 1) 
15 or greater (n = 3) 

 
6 (8.3) 
0 – 50 
3 
 
64.9 
28.1 
1.8 
5.3 
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Table 6. Pilot Feasibility Data 

Feasibility and Acceptability data   
Do you use a working smartphone? (n = 60, %) 

Yes 
No 

 
90  
10 

Willingness to share steps (n = 59, %) 
Yes  
No 
Steps per day Reported (range, n = 15) 

 
56.7  
41.7 
5 to 100,000 

Do you carry a purse, bag, or backpack most of the 
day? (n = 60, %) 

Yes 
Female (n = 26) 
Males (n = 10) 

No 
Bag Type (n = 60, %) 

Purse 
Female (n = 20) 
Male (n = 0) 

Bag 
Female (n = 2) 
Male (n = 3) 

Backpack 
Female (n = 4) 
Male (n = 7) 

 
 
60 
89.7 
32.3 
40 
 
33.3 
69 
0 
8.3 
6.9 
9.7 
18.3 
13.8 
22.6 

Willing to wear a pedometer? (n = 59, %) 
Yes 
No 
Maybe 

 
65 
 15 
18.3 

How often do you use the internet? (n = 59, %) 
Rarely or never (once a year) 
Sometimes (3-4 times a month) 
Often (several times a week) 
Very often (every day) 

 
1.7 
3.3 
16.7 
76.7 

Experience with the packet of questionnaires  Range 
General experience (n = 60, mean, SD) 2.68 (1.11) 1 – 5 
Acceptability (n = 60, mean, SD) 2.25 (1.24) 1 – 5 
Acceptability of wording (n = 60, mean, SD) 2.07 (1.15) 1 – 5 
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Table 7. Pilot Physical Activity Attitudes’ Statistics 

Physical Activity Attitude Mean (SD) Range 
  Participants Scale 
Benefits and Barriers: 
Exercise Benefits/Barriers Scale 

Benefits (n = 55) 
Barriers (n = 59) 

 
 
94.9 (11.9) 
30.3 (7.6) 

 
 
66–116 
14–55 

 
 
29–116 
14–56 

Self-Efficacy: 
Exercise Confidence Survey (n = 59) 
Would you be PHYSICALLY ABLE to participate in 

an exercise program designed for persons in 
substance use recovery? (n = 60, %) 
Yes (n = 41) 
No (n = 3) 
Maybe (n = 16) 

 
3.5 (0.9) 
 
 
 
68.3 
5 
26.7 

 
1–5 

 
1–5 

Affect: 
Physical Activity Enjoyment Scale (n = 59) 

 
85.3 (22.7) 

 
18–126 

 
18–126 
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Table 8. Pilot Preferences for Type and Structure of a Physical Activity Intervention 

Preferences for Options and Demand Characteristics of an  
Exercise Intervention 

  

Discuss an exercise program during 
MMT (n = 60, %) 

Yes 
No 
Maybe 

 
 
33.3 
25 
41.7 

Interest if an exercise program was 
offered at the clinic (n = 59, %) 

Yes 
No 
Maybe 

 
 
51.7 
8.3 
38.3 

Company (n = 60, %) 
Alone 
With others in SUD recovery 
Friends 
Family 
No preference 

 
33.3 
16.7 
11.7 
5 
33.3 

Location (n = 60, %) 
Home 
Substance abuse program 
Outside 
Community gym or YMCA 
No preference 

 
40 
11.7 
30 
38.3 
31.7 

Time of day (n = 60, %) 
Morning 
Afternoon 
Evening 
No preference 

 
51.7 
6.7 
13.3 
28.3 

Intensity (n = 59, %) 
Low 
Moderate 
High 
No preference 

 
26.7 
50 
16.7 
5 

Time in recovery until program start (n 
= 59, %) 

<3 months 
3–6 months 
6–12 months 
>12 months 

 
51.7 
25 
18.3 
3.3 

Pattern type (n = 59, %) 
Same exercise each session 
Different exercise each 
session 

 
23.3 
75 

Supervision (n = 57, %) 
Supervised/instructed 
Unsupervised/self-paced 

 
40 
55 
 

Schedule (n = 59, %) 
Scheduled 
Spontaneous/flexible 

 
63.3 
35 

Incorporating strength training (n = 
60, %) 

Yes 
No 
Maybe 

 
 
53.3 
11.7 
35 

Duration of exercise (n = 59, %) 
One long bout of exercise 
(30–60 min) 
Short bouts during the day 
No preference 

 
 
55 
16.7 
26.7 

Communication medium (n = 95, %) 
In-person 
Over-the-phone 
E-mail 

 
 
41.7 
20 
46.7 
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Table 9. Dissertation Demographic Characteristics 

Sample characteristics   
Age (mean years, SD) 37.5 (9.2) 
Sex (n = 100, %) 

Male  
Female  
Transgender  

 
55 
44 
1 

Race/ethnicity (n = 99, %) 
White 
Black 
Latino 
Asian or Other 

 
75.8 
1 
17.2 
6.1  

Household income (n = 100, %) 
Less than $25k 
$25k to $50k 
$50k to $100k 
Greater than $100k 

 
42 
31 
18 
9 

Length of current recovery episode in months (n = 100) 
Mean (SD) 
Range 
Median 
Categories (%) 

Acute: 0 to 2 months 
Early: 3 to 11 months 
Sustained: 12 or greater months 

 
29.3(41.7) 
0 – 216 
12 
 
16  
29 
55 

Recovery episode attempt number (n = 98) 
Mean (SD) 
Range 
Median 
Categories (%) 

0 to 5 
6 to 10 
11 to 15 
15 or greater 

 
6.1 
0 to 50 
4 
 
68 
20 
5 
5  

Methadone Dose (milligrams, n = 99) 
Mean (SD) 
Range 

 
107.1(35.7) 
32 – 200 

Brief Pain Inventory (rated in the last 24 hours) 
Pain other than common (% ‘yes’, n = 91) 

Worst pain (mean, SD) 
Least pain (mean, SD) 
Average pain (mean, SD) 
Current number (mean, SD) 
Average pain interference (mean, SD) 

 
68.1 
4.5 (3.3) 
2.2(2.4) 
3.6(2.7) 
3.1(2.8) 
3.6(3) 

Depression Anxiety and Stress Scale 
Composite score (n = 97) 
Depression (n = 97) 
Anxiety (n = 96) 
Stress (n =9 5) 

Mean (SD) Scale Range 
45.2(33.6) 
15.8 (13.3) 
12.6(10.9) 
17.3(11.9) 

0 to 126 
0 to 42 
0 to 42 
0 to 42 
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Table 10. Dissertation Physical Activity Attitudes’ Descriptive Statistics 

Behavior Specific Cognitions and Affect Mean (SD) Range 
  Participants Scale 
Benefits and Barriers: 
Exercise Benefits/Barriers Scale 

Benefits (n = 93) 
Barriers (n = 97) 

 
 
90.8(13.9) 
30.5(6.5) 

 
 
29 – 112 
14 – 45 

 
 
29 – 116 
14 – 56 

Self-Efficacy: 
Exercise Confidence Survey (n = 96) 
Would you be PHYSICALLY ABLE to participate in 

an exercise program designed for persons in 
substance use recovery? (n = 100, %) 
Yes 
No 
Maybe 

 
3.3(0.9) 
 
 
 
61 
10 
29 

 
1 – 5 

 
1 – 5 

PA-related Affect: 
Physical Activity Enjoyment Scale (n = 98) 

 
78.8(21.5) 

 
18 – 126 

 
18 – 126 

 

Table 11. Behavioral Outcome 

International Physical Activity Questionnaire – Short Form  
MET minutes per week (n = 98) 

Mean 
Median 
Range 

Physical Activity Level Category (n = 100, %) 
High (n = 52)  
Moderate (n = 23) 
Low (n = 25) 

 
7735 
3843 
0 – 48660  
 
52 
23 
25 
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Table 12. Dissertation Preferences for Type and Structure of a Physical Activity Intervention 

Preferences for Options and Demand Characteristics of an Exercise 
Intervention 

  

Discuss an exercise program during 
MMT (n = 100, %) 

Yes 
No 
Maybe 

 
 
34 
28 
38 

Interest if an exercise program was 
offered at the clinic (n = 99, %) 

Yes 
No 
Maybe 

 
 
42.4 
17.2 
40.4 

Company (n = 93, %) 
Alone 
With others in SUD recovery 
Friends 
Family 
No preference 

 
26.9 
10.8 
15.1 
10.8 
36.6 

Location (n = 93, %) 
Home 
Substance abuse program 
Outside 
Community gym or YMCA 
No preference 

 
24.7 
4.3 
18.3 
20.4 
32.3 

Time of day (n = 96, %) 
Morning 
Afternoon 
Evening 
No preference 

 
32.3 
12.5 
17.7 
37.5 

Intensity (n = 99, %) 
Low 
Moderate 
High 
No preference 

 
12.1 
60.6 
11.1 
16.2 

Period of time in recovery (n = 97, %) 
<3 months 
3 – 6 months 
6 – 12 months 
>12 months 

 
 
37.1 
24.7 
16.5 
21.6 

Pattern type (n = 99, %) 
Same exercise each session 
Different exercise each 
session 

 
22.2 
77.8 

Supervision (n = 98, %) 
Supervised/instructed 
Unsupervised/self-paced 

 
28.6 
71.4 
 

Schedule (n = 99, %) 
Scheduled 
Spontaneous/flexible 

 
56.6 
43.4 

Incorporating strength training (n = 
99, %) 

Yes 
No 
Maybe 

 
 
61.6 
10.1 
28.3 

Duration of exercise (n= 100, %) 
One long bout of exercise (30-
60 minutes) 
Short bouts during the day 
No preference 

 
 
50 
17 
33 

Communication medium (n = 95, %) 
In-person 
Over-the-phone 
E-mail 

 
 
30.5 
14.7 
54.7 

Preferred Type of Activity (n = 
100, %) 

Walking  
Swimming 
Yoga 

 
 
52 
45 
38 
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Table 13. Correlations – Personal Factor, Physical Activity Attitudes, and Physical Activity Behaviors 

Personal 
Characteristics 

Perceived 
Benefits to PA 
(p) 

Perceived 
Barriers to PA 
(p) 

Self-efficacy to 
overcome barriers to 
PA (p) 

PA-related affect (p) Self-reported PA 
Spearman’s Rho (p) 

Age 0.055 (0.598) 0.051 (0.619) -0.137 (0.183) 0.067 (0.515) -0.015 (0.886) 
Gender -0.151 (0.15) 0.112 (0.279) -0.107 (0.304) 0.06 (0.561) 0.127 (0.212) 
Race -0.029 (0.787) -0.179 (0.08) 0.067 (0.521) -0.046 (0.653) -0.124 (0.22) 
Recovery episode 
# 

-0.128 (0.225) -0.096 (0.353) -0.307 (0.003) -0.185 (0.071) -0.032 (0.757) 

Length of recovery -0.037 (0.723) -0.057 (0.581) 0.072 (0.484) -0.056 (0.586) -0.066 (0.514) 
Methadone dose -0.019 (0.723) 0.007 (0.944) 0.006 (0.953) -0.113 (0.27) -0.288 (0.004) 
Physical disability -0.032 (0.76) -0.044 (0.666) -0.145 (0.159) -0.105 (0.303) -0.093 (0.356) 
Current pain 0.002 (0.982) 0.06 (0.558) -0.093 (0.37) -0.146 (0.151) -0.15 (0.137) 
Pain in the last 24 
hours 

NA 0.161 (0.115) NA NA NA 

Psychological 
distress 

-0.038 (0.717) 0.088 (0.396) -0.059 (0.576) -0.194 (0.059) -0.117 (0.254) 

 

Table 14. Correlations –Physical Activity Attitudes and Physical Activity Behaviors 

Physical Activity Attitudes  Self-reported PA 
Spearman’s Rho (p) 

Perceived Benefits to PA 0.035 (0.742) 
Perceived Barriers to PA -0.131 (0.202) 
Self-efficacy to overcome 
barriers to PA 

0.243 (0.017) 

PA-related affect 0.208 (0.04) 
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Table 15. Multiple Regression Examining Personal Factor Influence on Perceived Benefits from 
Physical Activity 

Multiple R = .253, p = .813; R2 = .064 (adjusted R2 = -0.047); df = 9, 76 
Personal Factor Standardized b p 
Age 0.102 0.442 
Gender -0.195 0.113 
Race 0.002 0.987 
Recovery episode # -0.114 0.327 
Length of recovery -0.039 0.737 
Methadone dose 0.011 0.93 
Physical disability -0.11 0.413 
Current pain -0.026 0.852 
Pain in the last 24 hours N/A N/A 
Psychological distress -0.066 0.592 

 

Table 16. Multiple Regression Examining Personal Characteristics Influence on Perceived 
Barriers to Physical Activity 

Multiple R = .326, p = .504; R2 = .106 (adjusted R2 = -0.007), df = 10,79 
 Standardized b p 
Age 0.043 0.734 
Gender 0.184 0.121 
Race -0.102 0.375 
Recovery episode # -0.118 0.291 
Length of recovery -0.055 0.617 
Methadone dose -0.02 0.868 
Physical disability -0.057 0.647 
Current pain -0.16 0.45 
Pain in the last 24 hours 0.262 0.204 
Psychological distress 0.148 0.213 
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Table 17. Multiple Regression Examining Personal Characteristics Influence on Self-Efficacy to 
Overcome Barriers to Physical Activity 

Multiple R = .406, p = .102; R2 = .164 (adjusted R2 = .068); df = 9, 78 
 Standardized b p 
Age -0.124 0.312 
Gender -0.122 0.285 
Race 0.049 0.65 
Recovery episode # -0.319 0.004* 
Length of recovery -0.111 0.304 
Methadone dose -0.073 0.531 
Physical disability -0.157 0.199 
Current pain -0.002 0.986 
Pain in the last 24 hours N/A N/A 
Psychological distress -0.092 0.428 

 

Table 18. Multiple Regression Examining Personal Characteristics Influence on Physical 
Activity Related Affect 

Multiple R = .347, p = .297; R2 = .12 (adjusted R2 = .021); df = 9, 80 
 Standardized b p 
Age 0.121 0.332 
Gender -0.089 0.436 
Race 0.016 0.887 
Recovery episode # -0.193 0.078 
Length of recovery -0.073 0.503 
Methadone dose -0.035 0.766 
Physical disability -0.065 0.607 
Current pain -0.099 0.458 
Pain in the last 24 hours N/A N/A 
Psychological distress -0.199 0.093 
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Table 19. Hierarchical Logistic Regression Model: Predicting Physical Activity Level 

Block 1 Personal Characteristics: -2 Log likelihood = 97.502, p = .503 
Predictor (N 
= 80) 

B Wald p Exp (B) SE 95% CI 
lower 

Upper 

Age 0.002 0.001 0.972 1.001 0.031 0.942 1.064 
Gender 0.184 0.12 0.729 1.202 0.531 0.424 3.406 
Race -0.745 1.401 0.237 0.475 0.63 0.138 1.63 
Recovery 
episode # 

-0.034 0.624 0.43 0.967 0.043 0.889 1.051 

Length of 
recovery 

0.001 0.024 0.877 1.001 0.006 0.989 1.013 

Methadone 
dose 

-0.015 3.878 0.049 0.985 0.008 0.971 1 

Physical 
disability 

-0.094 0.02 0.888 0.91 0.668 0.246 3.371 

Current pain -0.041 0.140 0.708 0.96 0.109 0.776 1.188 
Psychological 
distress 

-0.008 0.904 0.342 0.992 0.008 0.977 1.008 

Block 2 Physical Activity Attitudes: -2 Log likelihood = 88.471, Step p=0.06, Model p = .056 
Perceived 
Benefits to 
PA 

-0.008 0.111 0.739 0.992 0.023 0.948 1.038 

Perceived 
Barriers to 
PA 

-0.09 3.578 0.059 0.914 0.048 0.833 1.003 

Self-efficacy 
to overcome 
barriers to PA 

0.76 3.789 0.052 2.138 0.39 0.995 4.595 

PA-related 
affect 

-0.002 0.015 0.902 0.998 0.016 0.967 1.03 
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Figure 1: Inclusion and Exclusion Flow Diagram.
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Figure 2: Health Promotion Model (Revised). 
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Figure 3: Theoretical Model – Concepts of Interest 
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APPENDIX B 

 

Packet of Questionnaires 

Introduction 
 

Please read the following statement before continuing: 
 

In these questionnaires, you will be asked to report on a wide range of attitudes and preferences regarding physical 

activity and exercise. Physical activity includes lots of things. It could be an aerobics or other exercise class like 

Cross-fit.  It could be an active sport like basketball or soccer. It could be walking or biking to work or regularly 

walking your dog around your block. It could include household chores or manual labor for a job. So, think broadly 

when you are responding.  

 
 

 

Please, do not hesitate to ask for clarification or state questions if they come up while 

completing the packet of questionnaires.  
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Demographic Information 

 
1. Age (write in age in years): 
 

 

 __________years 
 

  
2. Sex (circle one): 
 

 

Female 
 

Male Transgender 

   
3. Race/Ethnicity (circle one): 
 

 

White Black Latino Asian Other 
 

     
4. Household income level (circle one): 
 
Less than $25,000 per 
year 
 

$25,000 to $50,000 per 
year 

$50,000 to $100,00 
per year 

Greater than $100,000 per 
year 

    
5. Recovery episode attempt number (write in the number of recovery attempts, with or without 
treatment, that you have made in your lifetime): 
 
 __________attempts 

 
     
6. Length of current recovery episode (write in the length of time you have been in recovery in 
months): 
 
 __________months 

 
  
7. What dose of methadone are you currently taking? (Write in milligrams per day) 
 
 __________milligrams per day 

 
  
8. Do you currently have a physical disability? (Circle one) 
 

 Yes No   
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Brief Pain Inventory 

The Brief Pain Inventory is 2 pages and has a total of 9 items. It was not authorized to include 

the BPI in the publication of this dissertation due to the licensing agreement set forth by MD 

Anderson. 
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Depression Anxiety Stress Scale 

 
Please read each statement and circle a number 0, 1, 2, or 3 which indicates how much the 
statement applied to you over the past week. There are no right or wrong answers. Do not spend 
too much time on any statement. 
 
The rating scale is as follows: 
0 = Did not apply to me at all 
1 = Applied to me to come degree, or some of the time 
2 = Applied to me to a considerable degree, or a good part of time 
3 = Applied to me very much or most of the time 
 
9. I found it hard to wind down. 

 
0 1 2 3 

      
10. I was aware of the dryness of my mouth 

 
0 1 2 3 

      
11. I couldn’t seem to experience anything positive 

feeling at all. 
 

0 1 2 3 

      
12. I experienced breathing difficulty (e.g. excessively 

rapid breathing, breathlessness in the absence of 
physical exertion). 
 

0 1 2 3 

      
13. I found it difficult to work up the initiative to do 

things. 
 

0 1 2 3 

      
14. I tended to over-react to situations. 

 
0 1 2 3 

      
15. I experienced trembling (e.g. in the hands). 

 
0 1 2 3 

      
16. I felt that I was using a lot of nervous energy. 

 
0 1 2 3 

      
17. I was worried about situations in which I might 

panic and make a fool of myself. 
 

0 1 2 3 

      
18. I felt that I had nothing to look forward to. 

 
0 1 2 3 
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19. I found myself getting agitated. 

 
0 1 2 3 

      
20. I found it difficult to relax. 

 
0 1 2 3 

      
21. I felt down-hearted and blue. 

 
0 1 2 3 

      
22. I was intolerant of anything that kept me from 

getting on with what I was doing. 
 

0 1 2 3 

      
23. I felt I was close to panic. 

 
0 1 2 3 

      
24. I was unable to become enthusiastic about 

anything. 
 

0 1 2 3 

      
25. I felt I wasn’t worth much as a person. 

 
0 1 2 3 

      
26. I felt that I was rather touchy. 

 
0 1 2 3 

      
27. I was aware of the action of my heart in the absence 

of physical exertion (e.g. sense of heart rate 
increase, heart missing a beat). 
 

0 1 2 3 

      
28. I felt scared without any good reason. 

 
0 1 2 3 

      
29. I felt that life was meaningless. 

 
0 1 2 3 
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Stage of Exercise Scale 

 
30. Circle the number on the ladder that most accurately corresponds to the statement on the 
right that describes your current exercise frequency or readiness. Only circle one number. 
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Exercise Confidence Survey 

 
Below is a list of things people might do while trying to increase or continue regular exercise. 
We are interested in exercises like running, swimming, brisk walking, bicycle riding, or aerobic 
classes. 
 
Whether you exercise or not, please rate how confident you are that you could really motivate 
yourself to do things like these consistently, for at least six months. 
 

  I know I 
cannot 

Maybe I can I know 
I can 

Does not 
apply 

 
31. Get up early, even on weekends, to exercise. 

 
1 2 3 4 5 (8) 

        
32. Stick to your exercise program after a long, 

tiring day at work. 
 

1 2 3 4 5 (8) 

        
33. Exercise even though you are feeling 

depressed. 
 

1 2 3 4 5 (8) 

        
34. Set aside time for a physical activity 

program; that is, walking, jogging, 
swimming, biking, or other continuous 
activities for at least 30 minutes, 3 times per 
week. 
 

1 2 3 4 5 (8) 

        
35. Continue to exercise with others even 

though they seem to fast or too slow for 
you. 
 

1 2 3 4 5 (8) 

        
36. Stick to your exercise program when 

undergoing a stressful life change (e.g., 
divorce, death in the family, moving). 
 

1 2 3 4 5 (8) 

        
37. Attend a party only after exercising. 

 
1 2 3 4 5 (8) 

        
38. Stick to your exercise program when your 

family is demanding more time from you. 
1 2 3 4 5 (8) 
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I know I 
cannot 

Maybe I can I know 
I can 

Does not 
apply 

 
39. Stick to your exercise program when you 

have household chores to attend to. 
 

1 2 3 4 5 (8) 

        
40. Stick to your exercise program even when 

you have excessive demands at work. 
 

1 2 3 4 5 (8) 

        
41. Stick to your exercise program when social 

obligations are very time consuming. 
 

1 2 3 4 5 (8) 

        
42. Read or study less in order to exercise more. 

 
1 2 3 4 5 (8) 

        
43. Would you be PHYSICALLY ABLE to participate in an exercise program designed for 

persons in substance use recovery? 
 

 c     Yes c     No c     Maybe 
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Physical Activity Enjoyment Scale 

 
Instructions: Please rate how you feel at the moment about the physical activity you have been 
doing 
 
44.
  

1 2 3 4 5 6 7 

I enjoy it 
 

I hate it 

 
45.
  

1 2 3 4 5 6 7 

I feel bored 
 

I feel interested 

 
46. 1 2 3 4 5 6 7 
I dislike it 
 

I like it 

        
47. 1 2 3 4 5 6 7 
I find it pleasurable 
 

I find it unpleasurable 

        
48. 1 2 3 4 5 6 7 
I am very absorbed in 
this activity 

I am not at all absorbed 
in this activity 

        
49. 1 2 3 4 5 6 7 
It’s not fun at all 
 

It’s a lot of fun 

        
50. 1 2 3 4 5 6 7 
I find it energizing 
 

I find it tiring 

        
51. 1 2 3 4 5 6 7 
It makes me depressed 
 

It makes me happy 

        
52. 1 2 3 4 5 6 7 
It’s very pleasant 
 

It’s very unpleasant 

        
53. 1 2 3 4 5 6 7 
I feel good physically 
while doing it 

I feel bad physically 
while doing it 
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54. 1 2 3 4 5 6 7 
It’s very invigorating It’s not at all 

invigorating 
        
55. 1 2 3 4 5 6 7 
I am very frustrated by it I am not at all 

frustrated by it 
        
56. 1 2 3 4 5 6 7 
It’s very gratifying It’s not at all gratifying 

 
        
57. 1 2 3 4 5 6 7 
It’s very exhilarating It’s not at all 

exhilarating 
        
58. 1 2 3 4 5 6 7 
It’s not at all stimulating It’s very stimulating 

 
        
59. 1 2 3 4 5 6 7 
It gives me a strong 
sense of 
accomplishment 

It does not give me 
any sense of 

accomplishment at all 
        
60. 1 2 3 4 5 6 7 
It’s very refreshing It’s not at all 

refreshing 
        
61. 1 2 3 4 5 6 7 
I felt as though I 
would rather be doing 
something else 

I felt as though 
there was nothing 

else I would rather 
be doing 
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Exercise Benefits/Barriers Scale 

 
DIRECTIONS: Below are statements that relate to ideas about exercise. Please indicate the 
degree to which you agree or disagree with the statements by circling SA for strongly agree, A 
for agree, D for disagree, or SD for strongly disagree. 

  

St
ro
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ly

 A
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A
gr

ee
 

D
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e 

St
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 D
is
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re

e  

62. I enjoy exercise. 
 

SA A D SD 

63. Exercise decreases feelings of stress and tension for me. 
 

SA A D SD 

64. Exercise improves my mental health. 
 

SA A D SD 

65. Exercising takes too much of my time. 
 

SA A D SD 

66. I will prevent heart attacks by exercising. 
 

SA A D SD 

67. Exercise tires me. 
 

SA A D SD 

68. Exercise increases my muscle strength. 
 

SA A D SD 

69. Exercise gives me a sense of personal accomplishment. 
 

SA A D SD 

70. Places for me to exercise are too far away. 
 

SA A D SD 

71. Exercising makes me feel relaxed. 
 

SA A D SD 

72. Exercising lets me have contact with friends and persons I enjoy. 
 

SA A D SD 

73. I am too embarrassed to exercise. 
 

SA A D SD 

74. Exercising will keep me from having high blood pressure. 
 

SA A D SD 

75. It costs too much to exercise. 
 

SA A D SD 

76. Exercising increases my level of physical fitness. 
 

SA A D SD 

77. Exercise facilities do not have convenient schedules for me. 
 

SA A D SD 
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78. My muscle tone is improved with exercise. 
 

SA A D SD 

79. Exercising improves functioning of my cardiovascular system. 
 

SA A D SD 

80. I am fatigued by exercise. 
 

SA A D SD 

81. I have improved feelings of well being from exercise. 
 

SA A D SD 

82. My spouse (or significant other) does not encourage exercising. 
 

SA A D SD 

83. Exercise increases my stamina. 
 

SA A D SD 

84. Exercise improves my flexibility. 
 

SA A D SD 

85. Exercise takes too much time from family relationships. 
 

SA A D SD 

86. My disposition is improved with exercise. 
 

SA A D SD 

87. Exercising helps me sleep better at night. 
 

SA A D SD 

88. I will live longer if I exercise. 
 

SA A D SD 

89. I think people in exercise clothes look funny. 
 

SA A D SD 

90. Exercise helps me decrease fatigue. 
 

SA A D SD 

91. Exercising is a good way for me to meet new people. 
 

SA A D SD 

92. My physical endurance is improved by exercising. 
 

SA A D SD 

93. Exercising improves my self-concept. 
 

SA A D SD 

94. My family members do not encourage me to exercise. 
 

SA A D SD 

95. Exercising increases my mental alertness. 
 
 

SA A D SD 
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96. Exercise allows me to carry out normal activities without 
becoming tired. 
 

SA A D SD 

97. Exercise improves the quality of my work. 
 

SA A D SD 

98. Exercise takes too much time from my family responsibilities. 
 

SA A D SD 

99. Exercise is a good entertainment for me. 
 

SA A D SD 

100. Exercising increases my acceptance by others. 
 

SA A D SD 

101. Exercise is hard work for me.  
 

SA A D SD 

102. Exercise improves overall body functioning for me. 
 

SA A D SD 

103. There are too few places for me to exercise. 
 

SA A D SD 

104. Exercise improves the way my body looks. SA A D SD 
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Exercise Preferences 

 
 

Instructions: Please put a check mark next to the box that best answers each of the following 
questions. Only select one answer for each question. 
 
105. Would you want to discuss how to develop your own regular exercise and fitness program 
at some point DURING your participation in Medication Assisted Treatment at Clinical Medical 
Services (CMS; previously Methadone and Recovery Services)? 
c     Yes c     No c     Maybe 
   

106. If an exercise program designed for persons in substance use recovery were offered to you, 
would you be interested in participating? 
c     Yes c     No c     Maybe 

 
107. Who would you prefer to exercise? 
c     Alone c    With others in substance use recovery c With friends 
c     With family c    No preference  

 
108. Where would you prefer to exercise? 
c      At home c     At a community gym or YMCA 
c      At a substance abuse treatment program c     No preference 
c      Outside (e.g., walking in your neighborhood)  

 
109. What time of day would you prefer to exercise? 
c     Morning c     Afternoon 
c     Evening c     No preference 

 
110. When would you prefer to start an exercise program? 
c     In the first 3 months of sobriety c     3-6 months after initiating sobriety 
c     6-12 months after initiating sobriety c     More than 12 months after initiating 

sobriety 
 
111. What intensity would you prefer your exercise program to be? 
c     Low intensity (e.g., taking a leisurely 
stroll) 

c     Moderate intensity (e.g., brisk walk) 

c     High intensity (e.g., running) c     No preference 
 
112. What types of activities would you like to perform? 
c      Same exercise each session (e.g., 30 
minutes on treadmill, 3x/wk) 

c     Different exercise each session (e.g., 
walk outside on Mon, lift weights on Tues, 
stationary bike in your home on Thursday) 

 
113. How would you prefer to perform these exercises? 
c     Supervised/instructed  c      Unsupervised/self-paced 
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114. How would you prefer the structure of your exercise program? 
c     Spontaneous/flexible (e.g., finding ways 
to fit in physical activity when you are able to 
such as going for a 10 minute walk during 
your lunch break) 

c      Scheduled (i.e, at the same day and 
time each week) 

 
115. Would you want to incorporate strength/resistance training (e.g., lift weights or Nautilus 
circuit training) into your exercise program? 

 
116.  How would you prefer to engage in physical activity? 

 
117.  What method would you prefer to receive information and support regarding exercise? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

c     Yes c     No c     Maybe 

c    In one long bout of 
exercise (30-60 
minutes) 

c     In short bouts throughout 
the day when you can fit them in 
(10 minutes each time) 

c     No preference 

c In-person weekly 
meetings with research 
staff at MARS 

c   Weekly telephone calls from 
research staff 

c  Weekly e-mails 
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Exercise Scenarios 
 
Instructions: Below are descriptions of 3 different types of exercise programs that could be 
incorporated into your substance abuse recovery.  Read about each of these and answer the 
questions below about each program. 
 
 
Exercise Program A: Doing it Yourself 

• Participate in a brief session with an exercise specialist to discuss the benefits of exercise 
and how to get started.   

• How, when and where you exercise will be solely determined by you. 
 
Exercise Program B: Doing It Yourself with Professional Guidance 

• Be given one of the following to help you accomplish your exercise goals:  
1) fitness tools to help you monitor your progress (e.g., heart rate monitors, 

pedometers),  
2) membership to a community fitness center (e.g., YMCA, gym) where you could 

engage in exercise whenever it is convenient for you,  
• Exercise guidance and consultation will be provided by an exercise specialist.  This will 

consist of an initial session and continued contact with the exercise specialist through 
brief phone calls and/or occasional visits to Maintenance and Recovery Services.    

• How, when, and where you exercise will be determined by you, with guidance from the 
exercise specialist. 

 
Exercise Program C: Relying on Professional Supervision  

• Attend a designated fitness facility at the same predetermined day and time each week for 
12 weeks. At these weekly sessions, you will:   

1) Engage in aerobic exercise under the direction of an exercise specialist, and 
2) Participate in a group to learn about and discuss the benefits of physical activity 

• How, when, and where you exercise during the week will be determined through 
discussions with the exercise specialist. 

 
 
118. Indicate your first, second, and third choice of which program you would prefer by 
writing the numbers 1, 2, and 3 on the lines below.  
 
1= most preferred, 2 = next preferred, 3 = least preferred 
 
 
      ____ Exercise Program A: Doing It Yourself 

 
      ____ Exercise Program B: Doing It Yourself with Professional Guidance 

 
      ____ Exercise Program C: Relying on Professional Supervision 
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Preferred Physical Activity 
     
 
119. If you were to engage in an exercise program, what would be your preferred activity? Please 
rank the order of your top 3 choices with the numbers 1, 2, and 3. 
 
1= most preferred, 2 = next preferred, 3 = least preferred 
 
Only indicate your top three choices. 
 

______ Walking 

______ Running/jogging 

______ Resistance/strength training (e.g., lifting weights, Nautilus circuit training) 

______ Exercise videos (aerobics, YouTube videos, DVDs, etc.) 

______ Cycling 

______ Going to the gym or YMCA (aerobic machine, treadmill, elliptical trainer, etc) 

______ Utilizing aerobic equipment at home 

______ Sports (e.g. basketball, soccer, softball, etc) 

______ Swimming 

______ Yoga/ stretching 

______ Exercise video games (e.g. Wii Fit) 

______ Other (Write-in): __________________ 
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International Physical Activity Questionnaire 

 
We are interested in finding out about the kinds of physical activities that people do as part of 
their everyday lives. The questions will ask you about the time you spent being physically active 
in the last 7 days. Please answer each question even if you do not consider yourself to be an 
active person. Please think about the activities you do at work, as part of your house and yard 
work, to get from place to place, and in your spare time for recreation, exercise or sport. 
 
Think about all the vigorous and moderate activities that you did in the last 7 days. Vigorous 
physical activities refer to activities that take hard physical effort and make you breathe much 
harder than normal. Think only about those physical activities that you did for at least 10 minutes 
at a time.  
 
120. During the last 7 days, on how many days did you do vigorous physical activity like 

heavy lifting, digging, aerobics, or fast bicycling? 
 

_____ days per week 
 
 No vigorous physical activity Skip to question 122 
 
 
121. How much time did you usually spend doing vigorous physical activity on one of those 

days? 
 

_____ hours per day 
_____ minutes per day 

 
 Don’t know/Not sure  
 
 
Think about all the moderate activities that you did in the last 7 days. Moderate activities refer 
to activities that take moderate physical effort and make you breathe somewhat harder than 
normal. Think only about those physical activities that you did for at least 10 minutes at a time.  
 
122. During the last 7 days, on how many days did you do moderate physical activities like 

carry light loads, bicycling at a regular pace, or doubles tennis? 
 

_____ days per week 
 
 No moderate physical activity Skip to question 124 
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123. How much time did you usually spend doing moderate physical activities on one of 
those days? 

 
_____ hours per day 
_____ minutes per day 

 
 Don’t know/Not sure  
 
Think about the time you spent walking in the last 7 days. This includes at work and at home, 
walking to travel from place to place, and any other walking that you have done solely for 
recreation, sport, exercise, or leisure.  
 
124. During the last 7 days, on how many days did you walk for at least 10 minutes at a time? 
 

_____ days per week 
 
 No walking Skip to question 126 
 
125. How much time did you usually spend walking on one of those days? 
 

_____ hours per day 
_____ minutes per day 

 
Don’t know/Not sure 

 
The last question is about the time you spent sitting on weekdays during the last 7 days. 
Including time spent at work, at home, while doing course work and during leisure time. This 
may include time spent sitting at a desk, visiting friends, reading, or sitting or lysing down to 
watch television. 
 
126. During the last 7 days, how much time did you spend sitting on a weekday? 
 

_____ hours per day 
_____ minutes per day 

 
Don’t know/Not sure 
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Additional Questions 
 
Instructions: Circle the response to answer the questions below. 
 
 
127. Would you be willing to do a one-on-one interview with the researcher to provide 

additional details related to your physical activity, physical activity preferences and attitudes, 

and ideas you have regarding designing a physical activity intervention for adults receiving 

methadone maintenance? 

*If you choose ‘Yes’ you will meet with the researcher at your earliest convenience in 

the next 7 days. The interview should last approximately 40 minutes and is completely 

voluntary. Once you complete the interview you, will be given an additional $10 gift 

card to Wal-Mart. 

 
 Yes 

 
 

No  

128. Would you be willing to wear a pedometer for 7 consecutive days?  

*If you choose ‘Yes’, on a separate day (see schedule posted in clinic) the researcher 

will provide instructions, set up and administer the pedometers. You will be asked to 

return with the pedometer 7 days later to record your steps-per-day. Once you return 

with the pedometer, you will be given an additional $10 gift card to Wal-Mart and the 

option to keep the pedometer.   

 

 Yes No  
 
 
 
 
 

 
 
 
 

This is the end of the questionnaire, thank you for participating. 
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APPENDIX C 

 

Semi-Structured Interview 

In the questionnaires, I asked you to discuss a lot of different aspects of physical activity and 
exercise.  Sometimes, questionnaires miss a lot of information, so I would like to ask you a few 
additional questions.  First, just to set the stage I want to remind you that physical activity 
includes lots of things. It could be an aerobics or other exercise class like Cross-fit.  It could be 
an active sport like basketball or soccer. It could be walking or biking to work or regularly 
walking your dog around your block. So, think broadly when you are responding.  
 

1. What is your history with exercise and physical activity?  Is this something you try to do 
regularly or have in the past?   
 

a. Follow-up: Have you had a gym membership?  History of sport? 
b. Have you always been active? Not active? Does it come and go? 
c. When did you most enjoy it? What did you like?  Find it least enjoyable?  What 

bothered you? 
d. Have you ever been active for 6 months or longer at a time? 

i. What activities were you doing? What did you like about them?  
ii. Were they any activities that you have avoided? What did you dislike? 

 
2. Think about a time (recent, or normal activity, varied from above) – even once – when 

you were active, what activity did you do? 
 

a. Follow-up: Did you find this activity enjoyable while you were doing it? After? 
Are there other types of activity you would like to do? 
 

3. Is physical activity something that is important to you? Why? Why not? 
 
 

4. Do you think being regularly physically active provides a benefit?  If so, why?  If not, 
why not? 
 

5. Can you describe a time when being active was something that was easy for you to do?  
Can you describe a time when it was difficult for you to accomplish?  What made it hard? 

 
 

6. Have you had an experience where you have wanted to be active but did not?  Can you 
talk about that? 
 
 

7. Have you had an experience where you have been active even when you do not want to?  
If yes, can you talk about how you managed this? 
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8. Have you ever participated in a physical activity/exercise program? 

 
a. If yes: What did the program entail? 
b. How much did you attend? 
c. Did you find it enjoyable? What parts?  What did you not like as much? 
d. What would you change about it? What would you keep the same? 

 
9. If there was a program at the clinic would that be of interest?  

 
 

10. What kind of exercise program would you want available? 
 

a. Follow-up: What would make it easier for you to engage in this program? What 
would make it easier for you to stick to this program? 

b. What would make you want to avoid the program? 
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