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Craving among individuals with stimulant use disorder in
residential social model-based treatment — Can exercise help?
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Abstract

Background: In a randomized controlled 8-week trial, we examined the efficacy of aerobic
and resistance exercise in reducing craving for methamphetamine (MA) among individuals with
MA-use disorder during residential treatment.

Methods: Individuals with MA use disorder (138) who were newly enrolled in residential
treatment volunteered for random assignment to either an 8-week exercise intervention (EX) or
health education control (HE), with both conditions meeting 3 times weekly; 3 dropped out of the
trial, bringing the analysis sample to 135. The majority of participants were male (80%), and 48%
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were Latino/Hispanic. The mean age of the sample was 31.7 (SD = 6.9) years. Using multivariate
mixed models, differences between conditions were examined in: (1) craving for MA, measured
by self-reported ratings on a Visual Analog Scale over the 8-week trial and, (2) MA use, measured
by self-report and urine drug screens at baseline and 30 and 60 days after discharge from the
8-week study.

Results: Results revealed significantly lower craving scores among the participants in the EX
group than those in the HE group over the 8-week trial (median daily craving score for EX =

13.5, for HE = 21.8; p = 009). In addition, participants with less craving during treatment had
significantly lower rates of MA use after discharge than participants with high craving measured at
30-days (p = .004) and 60-days post-discharge (p < .001).

Conclusions: Results support the utility of incorporating a structured exercise program for
individuals with MA-use disorder to reduce craving and improve MA-use outcomes.

Keywords

Methamphetamine; Exercise; Craving; Outcomes

Introduction

Overdose deaths involving amphetamines have dramatically increased in the United States
in recent years, with age-adjusted mortality rates per 100,000 standard population increasing
from 0.8 in 2012 to 3.9 in 2018 (Hedegaard et al., 2020). This increase in mortality

has occurred with the increased availability of methamphetamine (MA) in the United

States (Drug Enforcement Administration, 2019). MA has been linked to an array of
behavioral, cognitive, psychological, and medical co-occurring conditions that negatively
affect functioning (Gonzales et al., 2010; Paulus and Stewart, 2020) and worsens the
progression and consequences of chronic and infectious diseases, including HIV/AIDS,
hepatitis, and others, thereby dampening overall health status and quality of life (National
Institute on Drug Abuse, 2014).

To date, there is no approved medication for the treatment of MA use disorder, although

a behavioral approach, contingency management, has substantial evidence of efficacy
(AshaRani et al., 2020; De Crescenzo et al., 2018; Rawson et al., 2006). However, outside
of the VA treatment system, there is minimal use of contingency management in the U.S.
treatment system, and additional effective treatments are needed.

Previous reports by the authors have provided support for the usefulness of physical exercise
for individuals diagnosed with methamphetamine use disorder (MUD). Individuals with
MUD admitted to a residential treatment program were randomly assigned to either an 8-
week, 3 times per week, 60-minute exercise intervention or to a 60-minute health-education
control session (Mooney, et al., 2013). Those who participated in the exercise condition
demonstrated improvements in several physiological outcomes, including improved heart
rate variability (Dolezal et al., 2014) and reduced symptoms of anxiety and depression
(Rawson, Chudzynski, Gonzales, et al., 2015). Further, participation in the exercise
condition resulted in increased dopamine receptor availability (Robertson et al., 2015) and
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reduced MA use at post-discharge at two follow-ups spanning 1- and 2-month time points
(Rawson, Chudzynski, Mooney, et al., 2015).

This paper examines data from the Mooney et al. study concerning the impact of exercise
on craving for MA over the course of the 8-week trial. Craving is defined as an intensely
strong desire or urge to use a substance that can occur at any time (American Psychiatric
Association, 2013). Increasing attention has been directed at targeting psychophysiological
processes of craving during treatment, as it has been found to be a clinical predictor of

poor treatment outcomes (e.g., relapse) for those using a wide array of substances, including
alcohol, nicotine, heroin, cocaine, and MA (Galloway et al., 2008; Tuliao and Liwag, 2011).
Studies have shown that relapse occurs more rapidly among high cravers compared to low
cravers (Tuliao and Liwag, 2011). Galloway and colleagues (2008), for instance, showed
that MA craving was a significant predictor of MA use, such that craving intensity scores
were 2.7 times higher before use among those who reported MA use, compared to those
who did not report MA use 1 week following treatment admission. Moreover, research has
found that craving can persist up to 5 weeks after abstinence from MA (Zorick et al., 2011),
rendering the treatment period as a critical time to target craving as a clinical goal (Tiffany et
al., 2012).

Although research supports the importance of examining and addressing craving in relation
to reducing the risk of relapse, little research has focused on this phenomenon. To date,
several treatment studies have identified promising therapeutic practices that have helped
patients suffering from substance use disorders minimize or address issues with craving,
including cognitive-based skills, non-invasive neurostimulation, and mindfulness (Yen et al.,
2004; Field and Cox, 2008; Jansen et al., 2013). Studies using animal models have shown
exercise to be an effective modality in attenuating reinstatement of stimulant use, with a
focus on neurotransmitters in the pathophysiology of craving (Chen et al., 2008; Engelmann
etal., 2013; Lynch et al., 2010; Smith et al., 2012).

Studies on humans have examined this exercise-craving relationship as well. A systematic
review (Taylor et al., 2007) found a moderate-to-large acute effect of exercise on cravings

to smoke cigarettes, especially by decreasing the strength of the desire to smoke. Even low
intensity exercise decreased the duration of craving. Taylor and Katomeri (2007) showed
that 15 minutes of low- to moderate-intensity exercise improved cue-related nicotine craving
unrelated to stress and that a reduction in craving was associated with a delay in smoking
after exercise. Kurti and Dallery (2014) found that among smokers, post-exercise reduction
in craving was significantly associated with longer delays in smoking, with the major effect
of exercise being on the reward component of craving but not the relief component (Kurti
and Dallery, 2014).

There has been at least one prior study demonstrating the beneficial effects of aerobic
exercise on MA craving reduction (Wang et al., 2017). This study specifically found that
among a sample of 24 patients in China with MUD, acute aerobic exercise at a moderate
intensity attenuated MA craving and facilitated both normal and drug-related inhibitory
control. However, to date, few studies have examined the impact of exercise on craving
among U.S.-based samples of individuals in treatment for MUD.
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Given the limited research on the impacts of exercise interventions for MUD with respect
to craving measures, in particular, this paper extends upon this previous body of research
by examining the effectiveness of an 8-week exercise intervention for reducing MA craving
compared to a health education control and the extent to which such differences impact
follow-up MA use.

2. Methods

2.1 Participants

One hundred thirty-eight individuals with MA use disorder who were newly enrolled in

a social model-based residential treatment consented to random assignment to an 8-week
exercise intervention (EX, n = 71) or health education control (HE, n = 67) between 2010
and 2013 in Southern California. Inclusion criteria included having an MA dependence
diagnosis (per DSM-1V), being age 18-45 for men or 18-55 for women, English language
proficiency, and ability to comply with study procedures. Individuals were excluded if

they exhibited medical impairment that compromised their safety as a participant, met
criteria for opioid dependence, or had a psychiatric disorder that warranted hospitalization or
primary treatment (see Mooney et al., 2013, for details of study procedures). Randomization
was stratified, using an urn computerized program, by gender and severity of MA use at
treatment entry, defined as days of MA use in the previous 30 days, categorized by median
number of days of MA use in the previous 30 days (at baseline), as was done in previous
studies (Heinzerling et al., 2014; Shoptaw et al., 2008) and reported in previous work, see
Mooney et al., 2014. Specifically, “low severity use” was defined as 18 days or fewer of

use and “high-severity use” as use for more than 18 days. There was low study attrition, as
only 3 patients dropped from the trial at the 8-week follow-up post-discharge (1 from the HE
group and 2 from the EX group), dropping the analysis total sample to 135.

2.2 Procedures

Eligible patients were randomized into either an 8-week exercise (EX) intervention
condition, which received 60-minute structured exercise sessions of progressive aerobic
and resistance exercise (aerobic treadmill activity and 1-2 sets of weight training for major
muscle groups-arms, chest, back, and legs) 3 times a week, or into an 8-week health
education (HE) control condition, which received 60-minute health education sessions on a
variety of health topics (e.g., stress, sexually transmitted infections, and nutrition) 3 times a
week. Each exercise session was led by an exercise physiologist, and each health education
session was led by a health education-trained specialist. The true nature (experimental vs.
control) of the groups was never divulged to the participants and group preference was not
asked or collected. .

Session attendance in both study conditions was not presented as compulsory but rather
as voluntary, and patients were told they would not be excluded for missing sessions.
Participants were compensated with $10 gift cards per session attended across both
conditions. Data collection, which also was voluntary, occurred at baseline, weekly during
the 8-week trial, and at follow-ups (30 day/1 month and 60 day/2 month) post-discharge
from the trial. In addition to the study conditions, all participants received the same social
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model-based residential treatment for MA use disorder provided by the facility, which
consisted of a combination of individual and group counseling using a relapse-prevention
clinical framework with tailored plans to meet individual needs. Other services provided

to clients included vocational assistance, family education, neurofeedback, trauma groups,
grief counseling, treatment for co-occurring mental health conditions, and daily 12-Step
meetings. No medications for stimulant use disorder were provided. However, some patients
did have co-occurring psychiatric and medical co-morbidities and were on prescribed
medications for these conditions. Additionally, there was no structured post-discharge care
provided by the residential facility. Rather, patients from the start of treatment are involved
with a 12-step program and when discharged back into the community are recommended to
continue 12-step participation.

2.3 Measures

2.3.1 Craving for MA use—A Visual Analog Scale (VAS) was used to measure craving
for MA use (Kaplan et al., 1985; McLellan et al., 1992). Patients marked on a line “0”

for “not at all” to “100” for “extremely high” in response to the question, “How much do
you feel the urge to use MA?” Self-reported craving for MA use was measured at baseline
treatment admission (Week 0), once weekly over the 8-week study trial, and upon study
discharge (Week 8).

2.3.2 MA use—MA use was measured at baseline (upon admission to the treatment
program) and at 1 and 2 months after discharging from the 8-week study trial using urine
drug screens (UDS), and self-reported previous-month MA use was collected using the
Substance Use Inventory. This data collection protocol aligned with the treatment site used
for the study, in that participants were inpatients during the initial 8 weeks of service and did
not leave the premises; hence no substance use data was collected during the study 8-week
trial. Data on missing observations are listed in all the tables and figures. Since there were
very few missing data on craving, no data imputation was needed.

2.3.3 Baseline covariates—The covariates that were controlled for in all analyses
included sociodemographic factors (age, gender, education, and employment), substance
use severity factors (baseline MA use, route of administration, baseline alcohol use), and
psychosocial factors (baseline depression symptoms). The sociodemographic and substance
use severity factors were collected using the Addiction Severity Index-ASI (McLellan et
al., 1992) as part of a battery of baseline measures administered to participants upon

their enrollment in the RCT. In addition, depression symptoms were collected using the
Beck Depression Inventory-BDI, a measure that also was a part of the battery of baseline
assessments. The BDI is a 21-item self-report questionnaire that calculates a total score
(ranging from 0 to 63), with scores of 0 to 13, 14 to 19, 20 to 28, and 29 to 63 indicating
minimal, mild, moderate, and severe depression, respectively (Beck et al., 1961), and for this
study, the BDI baseline depression score was controlled for in all analyses.

2.4 Statistical analyses

Statistical analyses were conducted using SAS 9.4 and STATA 16 software. For all statistical
analyses, alpha was set at 0.05.
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2.4.1 Participant characteristics: Statistical diagnostics were performed on
participant characteristics, including baseline covariates (sociodemographic, substance-use
severity, and psychosocial factors). T-tests were used to test for differences in participant
characteristics for the continuous variables, which were age, years of education, days of
methamphetamine and alcohol use, and Beck Depression baseline score. Chi-square tests
were used to test for differences in the binary categorical variables of gender (males vs.
females) and employment (employed vs. not employed). Results showed no statistically
significant differences in participant characteristics between the study conditions (see Table
1).

2.4.2 Craving and differences by study conditions.—Given that craving was
measured at repeated time points, using a continuous scale from 0 to 100, different analyses
were performed. First, the Mann-Whitney U testing was used to compare differences in
craving scores between the conditions, given the fluctuations in craving reported weekly
between the groups throughout the 8-week trial using weekly craving scores. Second,

we tested differences in craving at each of the weekly time points (one test for each

week), as well as the difference in craving score between groups and overall average score
for each group using bivariate Mann-Whitney U testing. Third, changes in mean weekly
craving scores for MA use by study condition were examined across time (from baseline

to Week 8) using longitudinal mixed-effects repeated-measures regression. The longitudinal
mixed-effects repeated-measures regression model was used to test the main effects of study
condition (dummy coded with 1 = exercise, 0 = education), time (in weeks), and time x
condition interaction.

2.4.3 Craving and MA use outcome differences.—For these analyses, craving was
examined in different ways. Chi-square analyses were conducted to examine differences in
MA use at follow-up data visits (1 month/30-days and 2 month/60-days post—8-week study
discharge) using urine drug screen data measured dichotomously (0 = negative MA use; 1

= positive MA use) and craving severity measured dichotomously (0 = low craving [scores
less than 16]; 1 = high craving scores [greater than 16]). Craving groups (low vs. high) were
determined using the median as cutoff, with those scoring above the median classified as the
high group and those below the median classified as the low group. The rationale for using
the median as cutoff is based on prior research with MA-use severity measured as low versus
high (see Heinzerling et al., 2014; Shoptaw et al., 2008), which used MA-use baseline
median split to categorize patients into “low severity use” and “high-severity use.” In
addition to the chi-square analyses mentioned above, which examines differences in MA use
at 1-month and 2-month post-discharge versus high/low craving, multiple logistic regression
was used to examine craving (high vs. low as the outcome) and MA use, controlling

for age, gender, education, employment and baseline depression score (measured by the
Beck Depression Inventory-BDI) at 1 months and 2 months post-discharge. Finally, the
average craving score was examined longitudinally from baseline to 1-month and 2-month
post-discharge using mixed-models repeated measures analysis. The interaction effect of
MA use, time, and treatment condition was examined in the model.

Drug Alcohol Depend. Author manuscript; available in PMC 2024 March 28.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Salem et al.

Page 7

2.4.4 Study participation and attrition.—An intent-to-treat model was used that
included participants who were randomized and received at least one treatment session in
the exercise or education condition during the 8-week trial. Study participation, in terms of
session attendance, was high for both study conditions. Specifically, of the 69 participants
assigned to the thrice weekly exercise condition, average attendance was 17.4 (SD = 7.3)
out of the 24 exercise scheduled sessions. Similarly, of the 66 participants assigned to the
thrice weekly health education condition, average attendance was 18.5 (SD = 7.0) out of
the 24 health education scheduled sessions. As noted in the Procedures section, sessions
were not compulsory but rather voluntary; however, participants were compensated with
$10 gift cards per session for each exercise or education session attended, which may have
helped with attendance. In addition, given that the study took place in a social model-based
residential setting where patients were active in treatment, high attendance may have been
an artifact of participating in something novel in addition to treatment. The dropout rate was
very low during the 8-week trial; only 3 patients dropped out, 2 from the exercise condition
and 1 from the health education condition.

3. Results

3.1 Participant characteristics

The 135 study participants had an average age of 31.7 (SD = 6.9), ranging from 18 to 47
years old. The majority of participants (80%) were males, and most were Hispanic/Latino
(48.1%) or Caucasian/White (41.5%), with fewer African American/Blacks (4.4%), Asians
(3.7%), or members of other ethnic groups represented (2.2%). Most participants were
unemployed (83.7%) in the month prior to treatment entry, and 67.4% had a high school
education.

3.2 Craving by study condition during the 8-week trial

As a preliminary analysis, we examined the total average craving scores across the 8 weeks
by treatment condition using the Mann-Whitney U Test, to determine if there were any
overall significant differences across study conditions. Results show that participants in the
HE control group had a significantly higher total mean weekly craving score (mean = 21.8)
during the 8-week trial, compared to the EX condition (mean = 13.5; P =.009; see Figure 1).

As a next step, we examined the average weekly craving score from Weeks 1 to 8 by study
condition. Figure 2 displays the results across the 8 weeks showing the average craving
rating from Week 1 to Week 8 by study condition. Since the exercise group appears to have
a lower craving score across time compared to the health education group, advanced mixed-
modeling analyses were performed to examine whether there were significant statistical
longitudinal effects of craving ratings on MA use.

3.3 Craving and MA use outcome differences post-discharge from 8-week trial among all
study participants

Given that these analyses examine craving by MA-use outcomes post the 8-week trial,
we used multiple regression to examine differences among all participants regardless of
condition. Results show that weekly craving scores (averaged per participant) during the
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8-week trial were significantly associated with MA use outcomes post-discharge at 1
month/30-days and 2 month/60-days data visits for all participants. As shown in Tables

2 and 3, lower craving average scores during the 8-week trial were significantly associated
with less MA use at 1 month/30-days post-discharge (p = .38, p <.001) and 2 month/60-
days post-discharge (p = .45, p < 0.001), after controlling for participant demographics,
substance use severity, and psychosocial factors (shown in Table 1).

3.4 Craving and MA use outcome differences post-discharge from 8-week trial by study

condition

Given that this set of analyses examined craving by MA-use outcomes post the 8-week

trial by study condition, different analyses were performed. In this first step, we used
chi-square tests to examine differences in craving by MA-use outcomes. Results show that at
1 month/30-days post-discharge, 77.3% of participants who had high craving scores during
the 8-week study period tested positive for MA use in their urine drug screens, compared to
22.7% of participants with low craving scores (chi-square = 8.1, p =.004). At 2 month/60-
days post-discharge, 88.2% of the participants with high craving scores tested positive for
MA use compared to 11.8% among participants with low craving scores (chi-square = 12.9,
p =<.001). In the second set of analyses, using logistic regression, results indicate that
participants with high craving scores were more likely to test positive for MA at 30-days
(OR =3.7, Cl 1.2-11.6) and at 60-days post-discharge (OR = 13.4, Cl 2.5, 31.1), after
controlling for participant demographics and severity factors. See Table 4.

Lastly, advanced mixed-modeling analyses were performed to examine the longitudinal
effects of craving ratings on MA-use outcomes from baseline to post-discharge (1 month/30-
days and 2 month/60-days) data points by study condition, controlling for participant
factors. Results showed a significant interaction effect of treatment condition (exercise) by
MA use on craving (B = - 0.769, p = 0.002) across time, indicating that MA users in the
exercise condition had significantly lower craving scores compared to those in the health
education condition (see Table 5).

4. Discussion

There has been growing interest in the role craving plays within the context of addiction
treatment. This study examined differences in reports of craving for MA among a clinical
sample of patients in a social model-based residential treatment for MA use disorder who
participated in a RCT comparing the effects of an 8-week exercise intervention to a health
education control and the extent to which differences in craving impacted MA-use outcomes
after the 8-week trial.

This study has replicated some previous animal and human research studies that have
found positive impacts of exercise interventions on craving measures, showing that exercise
during periods of abstinence is associated with reductions in craving and that there is a
positive association of reduced craving with improved treatment outcomes (Chen et al.,
2008; Engelman et al., 2013; Kurti and Dallery, 104; Lynch et al., 2010; Smith et al.,

2012; Taylor et al., 2007; Yamaguchi et al., 2011). Findings are also consistent with a

prior 12-week trial of exercise for MA dependence in China, which was also conducted in
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a residential setting and reported reductions in MA craving associated with exercise from
Weeks 6 to 12 of the intervention period (Wang et al., 2017).

Overall, this paper extends prior literature on the benefits of exercise with respect to craving
among patients with MA-use disorder in social model-based residential treatment. The
current study demonstrated that, after controlling for patient covariates (sociodemographics,
substance-use severity, and baseline Beck Depression Inventory scores), exercise was
associated with significantly more craving reduction over the 8-week trial (p = 0.04),
compared to the health education control condition. Moreover, we found that participants
with low craving during the trial were significantly more likely than those with higher
craving to have reduced MA-use outcomes at study follow-ups at 1-month/30-days (p =
0.004) and 2-months/60-days post-discharge from the treatment program (p = 0.001).

4.1 Limitations

This study was limited to understanding the benefits of exercise on MA use craving and
MA-use outcomes among patients in a social model-based residential treatment program
and, therefore, may not be generalizable to individuals with MA-use disorder in other
types of treatment settings. In addition, because patients were in a captive inpatient setting,
adherence to the exercise and health education session protocols and attendance was high.
In studies with outpatients, much lower adherence with protocols have been reported
(Trivedi et al., 2017). In addition, post-discharge MA consumption outcomes were limited
to the immediate effects of the trial (30- and 60-days post-discharge) and craving reports.
Furthermore, this study limited the measure of craving to a self-report technique rather than
other objective measures that test craving using cue-elicited protocols.

5. Conclusions

Results support the utility of providing structured exercise for MA-use disorder to reduce
craving and improve MA-use treatment outcomes. This study not only found that a
structured exercise intervention had significant effects on reducing MA cravings over the
8-week trial, compared to a health education control, but also that reduced craving was
associated with significant reductions in MA-use outcomes after treatment at the 30-day (p
<.004) and 60-day (p < .001) data-collection time points. These findings provide value

to the field as they support the clinical utility and promising effects of patients who

engage in routine physical exercise, including reductions in cravings/urges for MA and
decreased risk of relapse to MA use. The explanation for the success of exercise in affecting
craving and MA-use behaviors may be related to exercise-related dopamine system recovery
affecting reward and reinforcement (Robertson et al., 2015) and the broad health benefits
and enjoyment associated with exercise, which may counteract strong cravings/urges and
reduce the tendency of succumbing to behavioral urges (Giménez-Meseguer, et al., 2020).

Together with previously published research from this study (Dolezal et al., 2014; Rawson,
Chudzynski, Gonzales et al., 2015; Rawson, Chudzynski, Mooney et al., 2015; Robertson
et al., 2015), results suggest that exercise provides a broad array of benefits to individuals
in the early months of abstinence from MA use. Clinicians seeking treatment strategies

to assist patients struggling with high craving should consider recommending exercise
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to their patients, along with proper medical screening and supervision. Future studies
should be conducted for wider replication as well as to explore effects (craving by

condition on outcomes) by potential mechanisms, such as mental health functioning,
medical status (e.g., HIV) and tobacco use. In addition, to develop a clearer understanding
of protracted treatment outcomes associated with exercise in individuals with MA use
disorder, further long-term follow-up studies involving clinical populations with MA-use
disorder who receive exercise interventions are warranted to examine long-term effects of
exercise interventions on continued exercise behaviors as well as relationships between such
behaviors and craving, MA consumption, and recovery outcomes.
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HIGHLIGHTS
Exercise significantly reduced craving during treatment for methamphetamine use.
Participants with less craving during treatment had less MA use after discharge.

Exercise may be a useful intervention for people in treatment for MA use disorder.
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Figure 1. Mean craving score by study condition during 8-week trial
* P =.009 (Mann-Whitney U test)
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Average weekly craving scores by study conditions during 8-week trial
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Table 1.

Differences in Participant Characteristics by Study Condition

Page 16

Health Educatiog)Condition (N | Exercise Condition (N=69) | P-value

Mean Age (SD) 31.4 (6.5) 31.9 (7.4) 0.61
% Females 28.90% 30.40% 0.83
Mean Years Education (SD) 12.1(1.9) 12.2(1.9) 0.76
% Employed 18.20% 14.50% 0.84
Baseline Past-Month Mean Days Methamphetamine Use 16.6 15.9(9.1) 0.61
(SD) (10.6)

Baseline Past-Month Mean Days Alcohol Consumption (SD) 5.2 (7.6) 5.0(7.3) 0.86
Mean Beck Depression Baseline Scores (SD) 13.7 (8.3) 12.0 (7.3) 0.21
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Table 2.

MA use outcomes by 8-week average craving score at 1 month/30-days post-discharge among all study
participants (n=66 in EX and n=69 in HE group)

Coefficient | P-value

Average MA Craving Score 0.3763 <0.001
MA, baseline 0.0649 0.511
Age 0.0392 0.764
Education, yrs 0.4909 0.317
Females -1.9298 0.356
Mean Beck Depression Baseline Score -0.0541 0.654
Employed full time -0.4514 0.259

*
P < .05, Significant effect of craving; those with low craving average scores over the 8-week trial had significantly lower MA use at the 1
month/30-day post-discharge follow-up.
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MA use outcomes by 8-week average craving score at 2 month/60-days post-discharge among all study

participants (n=66 in EX and n=69 in HE group)

Table 3.

Coefficient | P-value
Average MA Craving Score 0.4524 <0.001
MA, baseline 0.2442 0.380
Age -0.2239 0.158
Education, yrs -0.4017 0.489
Females -1.855 0.440
Mean Beck Depression Baseline Score -0.0493 0.730
Employed full time -0.1365 0.766

*
P <.05, Significant effect of craving; those with low craving average score over the 8-week trial had significantly lower MA use at the 2

month/60-day post-discharge follow-up.
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Table 4.

High vs. low craving Scores by urine drug screen test results for methamphetamine
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1duosnuen Joyiny

1 Month/30-Days Post-Discharge | UDS Positive for MA UDS Negative for MA Chi- P-value 0Odds Ratio”
(n=22) (n=77) Square (Confidence
Intervals)

High Craving, 2 16 (n=50) 77.3% (17/22) 42.9% (33/77) 8.1 0.004 37(1.2,11.6)
Low Craving, < 16(n=49) 22.7% (5/22) 57.1% (44/77)

Total 100.0% 100.0%
2 Month/60-Days
Post-Discharge (n=17) (n=82)
High Craving, > 16 (n=33) 88.2% (15/17) 40.2% (33/82) 12.9 <0.001 13.4(2.531.1)

Low Craving, < 16 (n=49(

11.8% 2/17)

59.8% (49/82)

Total

100.0%

100.0%

*
Odds Ratios adjusted for age, gender, education, employment, and mean beck depression baseline score; N=99, with n=26 missing UDS data for
both 1 month/30- and 2 month/60-days post-discharge.
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Table 5.
Mean Craving across time by treatment condition
Coefficient | P-value
Age 0.140 0.551
Education, yrs 0.749 0.385
Females 6.455 0.092
Mean Beck Depression Baseline Score 0.199 0.342
Employed full time -1.493 0.023
MA use -4.296 0.392
Time in weeks 0.085 0.482
Study condition: exercise -9.826 0.029
Time x study condition: exercise -0.289 0.04
Time x study condition: exercise x MA use -0.769 0.002

*
N= 129 with n=6 missing observation for MA use and craving score at 30- and 60-days post-discharge.
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