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Abstract:  

The role of exercise as a treatment option for substance use disorders (SUD) has been described previously. 

Several studies have shown the effectiveness of exercise as a treatment for alcohol dependence, smoking, and 

other substance use disorders. Exercise has been shown to help decrease substance use and increase 

abstinence. High relapse rates and lack of successful outcomes for stimulant use disorders have warranted the 

need for new treatment options. Post-Acute Withdrawal Syndrome is the second stage of withdrawal and 

happens after the acute withdrawal symptoms subside when there are fluctuations in the brain chemicals. Some 

of the symptoms include irritability, difficulty concentrating, low energy, and difficulty managing stress. Many 

of these symptoms can be a factor causing an individual to relapse and decrease the likelihood of seeking 

treatment again. For the purpose of our study, we wanted to examine the relationship between exercise and the 

Post-Acute Withdrawal Syndrome symptoms in those with a stimulant use disorder. We enlisted 26 clients with a 

SUD involving methamphetamine and enrolled half of them in a traditional addiction treatment plan and the 

other half in an exercise treatment regimen including resistance training and aerobic training along with the 

traditional recovery plan for six weeks. Survey questions to assess their post-acute withdrawal symptoms were 

asked at weeks one and six. Our study found a much larger reduction in Post-Acute Withdrawal Syndrome 

symptoms for the participants enrolled in the exercise arm of the study. Thus, a structured exercise program can 

be a useful adjunct to the treatment regimen of those struggling with a stimulant use disorder. Exercise can be 

helpful in reducing symptoms of Post-Acute Withdrawal Syndrome, which will likely decrease the likelihood of 

relapse.  
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I. Background: 
 Post-Acute Withdrawal Syndrome is the second stage of withdrawal, happening after the acute 

withdrawal symptoms have subsided.  During this time, the brain is trying to reach equilibrium and there are 

many fluctuations in the brain’s chemicals. Some examples of symptoms commonly seen are trouble thinking 

and concentrating, mood swings, depression, anxiety and panic, memory issues, sleep disturbances, physical 

coordination problems, low energy, difficulty managing stress, irritability, and repetitive thinking, elevated heart 

rate, and unexplainable chronic pain. The symptoms can often cause the individual to relapse and may also 

decrease the likelihood of the individual to seek treatment for substance use again. 
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The role of exercise to prevent SUD, and as a component of conventional treatment for SUD has been 

described before by others (Abrantes et al., 2011; Linke & Ussher, 2014; Smith & Lynch, 2012). Compared to 

alcohol and opioid use disorders, which have treatment medications, the treatment options for stimulant use 

disorders are very limited. One of the best current treatment options for stimulant abuse is combining cognitive 

behavioral therapy with contingency management. Still, the lack of successful outcomes and low percentage of 

participants achieving abstinence suggest a need for new treatment options (rationale for using exercise). 

Several studies have been conducted on the effectiveness of exercise on treatment of alcohol dependence, 

smoking, and even other substance use disorders (Greer et al., 2012; Wang et al., 2014). These studies have 

shown that exercise can help decrease substance use, increase abstinence, as well as extending abstinence 

periods in the context of alcohol, marijuana, and other substances. Also, exercise has been effective in 

improving outcomes in smoking cessation treatment and alcohol and other substance abuse treatment. Using 

exercise as a treatment regimen has been shown to help reduce cravings, and support and decrease withdrawal 

symptoms (Greer et al., 2012; Wang et al., 2014). Exercise has also been shown to help with symptoms of 

depression, improving mood and quality of life, which commonly plays a role in substance use disorders. Lastly, 

the use of stimulants is very harmful to the physical health of the user, affecting sleep and cognitive function. It 

is also common for people who have stopped using to gain weight which puts them at risk for relapse. Thus, the 

positive effects that exercise can have on a person’s health, such as improving sleep and helping lose weight, 

can also help improve the outcomes stimulant users will have.  

 

Objective: Our study purpose was to explore the relationship between exercise and Post-Acute Withdrawal 

Syndrome symptomatology in those with a stimulant SUD. Our hypothesis was that exercise would improve 

symptoms of post-acute withdrawal syndrome (PAWS) more than treatment as usual (counseling and peer-

recovery support services). 

 

II. Methods: 
After obtaining authorization from the Institutional Review Board (IRB) for Human Experimentation, 

26 clients with documented history of SUD involving methamphetamine or both heroin and methamphetamine 

were enrolled in the study at a regional licensed behavioral healthcare facility outpatient treatment program. 17 

male and 9 female clients ranging in age from 17-41 were enrolled (See Figure 1). 13 were enrolled in 

traditional treatment plans (Counseling, recovery coaching, and 12 Step meetings), and 13 were enrolled in the 

exercise arm of the study which included structured resistance training, aerobic exercise along with the above 

traditional treatment plan modalities (See Figure 2). Study duration was 6 weeks. None of the clients received 

Medication Assisted Treatment (MAT). 

All enrolled clients completed a consent form and the risks and benefits of the study were 

communicated to each participant. Each participant in the exercise arm of the study was required to complete a 

PAR-Q questionnaire and receive medical clearance for exercise from their healthcare provider. 

Inclusion Criteria: 

 Documented history of early recovery from Psychostimulant Use Disorder and or Opioid Use Disorder 

 Ability to attend all treatment appointments 

 Ability to exercise at home or in the gym with instruction by an exercise physiologist and personal trainer 

on the targeted exercise regimen (See Figure 1) 

Exclusion Criteria: 

 Severe cardiopulmonary disease 

 Disabling osteoarthritis or other extremity disease that limited mobility and ability to participate in exercise 
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Figure 1: 

 
 

Figure 2: 

 
 

Survey Questions asked at Week 1 and Week 6:  

 On a scale of 0-10 how bad are you experiencing restless legs (0= no restless leg symptoms, 10 = severe 

constant restless leg symptoms) 

 

 On a scale of 0-10 how bad is your sleep either can’t sleep or too sleepy (0 = no sleep disturbance, 10 = 

severe daily sleep disturbance) 

 On a scale of 0-10 how is your energy level (0= normal energy level, 10 = almost no energy) 

 On a scale of 0-10 how is your concentration (0 = no problems concentrating, 10 = severe difficulty 

concentrating) 

 On a scale of 0-10 how is your mood (0 = normal mood, 10 = bad mood almost all the time) 
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 On a scale of 0-10 how is your ability to engage in counseling (0 = no problems engaging in counseling, 10 

= inability to engage in counseling due to symptoms) 

 

The study specifically measured symptoms of Post-Acute Withdrawal at weeks 1-6 utilizing the Addiction 

Severity Index (ASI). The researchers utilized the indices by self-report surveys conducted at enrollment and at 

the end of weeks 1-6. No relapses occurred in either arm. 

 

III. Results: 
Week 1 and week 6 survey results for both the conventional arm and the targeted exercise arm of the study 

participants were evaluated using Analysis of variance (ANOVA) for both intra-group and inter-group for the 

differences among means. (See Figure 3) 

 

Figure 3: 

 
 

IV. Discussion: 
Our study demonstrated a dramatic improvement in symptoms of Post-Acute Withdrawal Syndrome in 

the participants in the exercise arm of the study compared to the conventional arm. The outcomes of the 

symptom reduction are illustrated in Figure 4. There was a higher percentage of symptom reduction in the 

exercise arm than the conventional arm. Restless leg syndrome was 55% for the exercise arm and 30% for the 

conventional arm with a difference of 25%. Sleep disturbances was 43% for the exercise arm and 17% for the 

conventional arm with a difference of 26%. Energy level was 76% for the exercise arm and 22% for the 

conventional arm with a difference of 54%. Concentration was 46% for the exercise arm and 15% for the 

conventional arm with a difference of 31%. Mood was 71% for the exercise arm and 26% for the conventional 

arm with a difference of 45%. Engagement in therapy was 80% for the exercise arm and 25% for the 

conventional arm with a difference of 55%. From this it is clear that participants who engaged in a targeted 

resistance training and aerobic exercise program in conjunction with conventional treatment improved quicker 

and had a more profound reduction in PAWS symptoms across all measured indices. 
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Figure 4: 

 
 

V. Conclusion: 
Post-Acute Withdrawal syndrome is well described in early recovery from SUD and has been shown to 

be a significant factor in relapse. The role of dopamine depletion has been well described as the 

neurophysiologic correlate of Post-Acute Withdrawal Syndrome. The use of a structured exercise program 

including resistance training coupled with aerobic exercise can be a useful adjuvant to potentiate early recovery, 

reduce symptoms of Post-Acute Withdrawal Syndrome and to mitigate early relapse.  

 Our study found a much larger reduction in Post-Acute Withdrawal Syndrome symptoms for the 

participants enrolled in the exercise arm of the study. Thus, a structured exercise program can be a useful 

adjunct to the treatment regimen of those struggling with a stimulant use disorder. Exercise can be a helpful 

adjunct in reducing symptoms of Post-Acute Withdrawal Syndrome, which may decrease the likelihood of 

relapse. Based on our study findings, it is our recommendation that all residential and outpatient treatment 

programs for substance use disorders consider adding a targeted exercise program utilizing both resistance and 

aerobic training as a component of treatment, particularly for psychostimulant use disorder. 
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