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Abstract

Women are particularly likely to drink alcohol for the purpose of coping with or alleviating 

negative affect. Engaging in physical activity has been posited as a potentially effective alternate 

coping strategy during early recovery for managing mood and cravings. Utilizing exercise to cope 

may be associated with more adaptive coping strategies in general. Additionally, an intrinsic 

(autonomous) motivational style and positive beliefs about exercise are associated with long-term 

adherence to physical activity. The current study evaluates changes in coping strategies, 

autonomous motivation, and beliefs about exercise among women engaged in a physical activity 

intervention during early recovery (N=20; mean age=39.53). General coping strategies, 

motivational style, and beliefs about exercise were examined before and after engaging in the 12-

week intervention which aimed to help women utilize physical activity as a means to cope with 

negative affect and alcohol craving. We found that, by the end of the intervention, participants 

significantly increased utilization of adaptive coping strategies such as the use of emotional 

support from others. Additionally, participants increased autonomous motivation over time. There 

were no significant changes in beliefs about exercise. Changes in beliefs about benefits of 

exercise, autonomous motivation, and adaptive coping were related to use of exercise to cope. 

However, even though these changes were associated with how women in the intervention used 

exercise, they were not associated with exercising more. Results from this open pilot suggest that 

women in early recovery from alcohol who increase physical activity – specifically as a means to 

cope with negative affect and craving – also demonstrate other wider coping strategies, more 

positive beliefs, and autonomous motivation.

Physical inactivity is associated with a host of negative physical and mental health 

consequences, including heart disease, cancer, diabetes, depression, and psychological well-
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being (Buman et al., 2010; Lee et al., 2012; Teychenne et al., 2010). Indeed, in the United 

States alone, it is estimated that 10.8% of all-cause mortality can be attributed to physical 

activity (Lee et al., 2012). It is recommended that adults engage in 150 minutes per week of 

moderate to vigorous physical activity (MVPA) per week (Haskell et al., 2007). Despite the 

well documented health consequences of physical inactivity, only 9.5% of men and 7% of 

women meet suggested physical activity guidelines when MVPA is objectively measured 

(Tucker et al., 2011). Individuals with mental health and substance use problems are at an 

even higher risk for inactivity (Allgöwer et al., 2001; Rhodes et al., 2012; Stein et al., 2013). 

Yet, the benefits of increasing physical activity in alcohol dependent populations specifically 

is significant and include improved cardiorespiratory fitness, decreased rates of depression, 

and reduced drinking outcomes (Abrantes et al., 2013; Brown et al., 2009, 2014; Hallgren et 

al., 2017).

Alcohol dependent women in particular may benefit from increased physical activity. 

Women are more likely to have negative health consequences as a result of AUD (Schenker, 

1997), are more likely to report depression (Cornelius et al., 1995; Hartka et al., 1991; 

Kessler et al., 1997), have poor coping strategies for depression (Sanchez et al., 2014), and 

drink alcohol to cope with negative affect (Brienza and Stein, 2002; Lehavot et al., 2014). In 

contrast, regular physical activity engagement reduces depression (Kvam et al., 2016) and 

acute bouts of physical activity has been shown to reduce alcohol craving (Ussher et al., 

2004) and reduce negative affect (Bartholomew et al., 2005; Petruzzello et al., 1991). 

Indeed, we have examined a lifestyle physical activity intervention focused on guiding 

depressed alcohol dependent women to use bouts of physical activity specifically as a coping 

strategy to manage negative mood and alcohol cravings (Abrantes et al., 2017). As women 

begin to use an adaptive coping strategy such as physical activity, it is possible that, in turn, 

they may increase other adaptive coping strategies such as reaching out for support from 

others or gaining acceptance, particularly as confidence in the ability to utilize the coping 

skills effectively strengthens. For example, the relationship between coping skills 

acquisition/utilization and self-efficacy has been previously demonstrated (Kadden and Litt, 

2011; Larimer et al., 1999), and is likely cyclical. Additionally, coping skill acquisition has 

been shown to improve through an intervention designed to improve resilience (Steinhardt 

and Dolbier, 2008). In other words, as self-efficacy increases, effectively using coping 

strategies (such as physical activity to cope) may lead to an increased repertoire of other 

effective coping strategies. However, this has yet to be examined in existing studies.

It is also important to examine other factors that help promote and sustain physical activity 

in this vulnerable population. A variety of cognitive and behavioral factors, such as 

motivation orientation and beliefs about physical activity may help to explain engagement in 

physical activity. Self-Determination Theory (SDT; Ryan and Deci, 2000) is a framework in 

which these factors may be understood. SDT describes motivational factors that underlie 

behavior as being on a continuum from amotivation (which is representative of an 

impersonal locus of causality, where individuals perceive that they cannot affect change) to 

extrinsically motivated (which ranges from external to internal locus of causality) and finally 

intrinsically motivated (which represents an internal locus of causality) (Deci and Ryan, 

2011). Although any form of motivation can impact behavior, SDT posits that internal, 

intrinsic motivation (i.e., autonomous motivation) leads to long-term changes in behavior. 
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Autonomous motivation occurs when an individual believes that they have the ability to 

engage in a behavior lies in their control, and that they are competent to engage in such 

behavior (i.e., if they possess self-efficacy). Autonomous motivation for physical activity can 

lead an individual to engage in exercise because it increases pleasant emotions and fosters a 

sense of accomplishment, rather than due to external factors such as to gain acceptance from 

others. Prior research has demonstrated that autonomous self-regulation is associated with 

maintenance of physical activity (Fortier et al., 2012; Hagger and Chatzisarantis, 2008; 

Ingledew et al., 1998; Pelletier et al., 2001; Ryan et al., 1997; Stephan et al., 2010; Teixeira, 

Carraça, et al., 2012). There is also evidence that autonomy-supportive counseling (Fortier et 

al., 2007) can lead to improved physical activity outcomes (Fortier et al., 2012). However, it 

is less certain if and how quickly autonomous motivation can change without being a direct 

target of a physical activity intervention.

Behavior change, including a change in physical activity, occurs more readily when an 

individual believes that a positive outcome will result from this change (Williams et al., 

2005). A large body of research in various health behaviors has shown that perceptions of 

benefits (positive outcomes) as well as perceptions of barriers to behavior change are 

motivational factors that can drive behavior (Abraham and Sheeran, 2015). Perception of 

benefits and barriers to exercise are significantly associated with an individual’s level of 

physical activity (Grubbs and Carter, 2002). Women who perceive more benefits from 

exercise and fewer barriers to exercise are more likely to be active than women who report 

greater perceived barriers and lower perceived benefits (Vaughn, 2009). Additionally, 

perceived barriers have a greater impact on behavior than perceived benefits (Janz and 

Becker, 1984; Nahas et al., 2003). Change in perception of benefits and barriers may result 

from an increase in engagement in physical activity. Previous research has established that 

as physical activity increases, perception of barriers reduce, but may not result in significant 

changes in perceived benefits (Ransdell et al., 2004). To date, little research exists on the 

perceived physical activity barriers and changes in these barriers over time among women 

with alcohol dependence.

The current study has two goals: (a) to evaluate changes in autonomous motivation, beliefs 

about exercise, and coping skills among depressed women in early recovery from AUD who 

are involved in a PA intervention and (b) to identify associations between changes in these 

constructs and changes in physical activity, including utilizing physical activity to cope. It is 

hypothesized that adaptive coping strategies, beliefs about benefits of exercise, and 

autonomous motivation will increase over the course of the intervention while beliefs about 

barriers to exercise will decrease. It is also hypothesized that these changes will be 

associated with changes in physical activity, but more specifically with changes in utilizing 

physical activity to cope with negative affect and alcohol craving.

Method

Participants and Procedures

Participants—Participants were recruited while attending the Alcohol and Drug Partial 

Hospitalization Program (ADP) at Butler Hospital, a private psychiatric hospital affiliated 

with Alpert Medical School of Brown University. ADP is a 5–10 day outpatient day program 
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that runs from 9am-3:30pm Monday to Friday. Patients receive individual and group 

counseling, medication management, and case management services. Eligibility criteria for 

this analysis included (a) being female, (b) between the ages of 18–65, (c) currently enrolled 

in ADP, (d) having elevated symptoms of depression (5+) as measured by the Patient Health 

Questionnaire (PHQ-9; (Kroenke et al., 2001), (e) engaging in less than 150 minutes per 

week of moderate to vigorous physical activity, (f) with access to the internet either via the 

computer or Fitbit-compatible smartphone. Women with a DSM-5 moderate to severe other 

substance use disorder, history of psychotic disorder, current suicidality/homicidality, 

current mania, current pregnancy, or physical or mental problems that would preclude them 

from engaging in physical activity were excluded from the study. See main outcome paper 

from the pilot project (Abrantes et al., 2017) for details on eligibility. A total of 20 women 

were recruited.

Recruitment—Research staff reviewed medical records of women currently enrolled in 

ADP to check for study eligibility. Potentially eligible participants were approached and 

given information about the study. Women who were interested were briefly screened (5–10 

minutes) and, if they met physical activity and depression criteria, were scheduled for a 

more comprehensive baseline assessment, fitness test, and medical clearance (see Abrantes 

et al., 2017) for a more detailed description of procedures). Eligible and interested 

participants were then scheduled for an in-person orientation with a counselor.

Intervention—During the orientation session, participants were given information on (a) 

the link between physical activity, depression, and craving, (b) using physical activity in the 

moment to help alleviate symptoms of depression or craving, (c) ways to increase physical 

activity, and (d) use of the Fitbit activity monitor, which they were instructed to wear daily. 

Participants and counselors engaged in brief (approximately 30 minutes) phone counseling 

sessions at 6 points throughout the intervention: weeks 1, 2, 4, 6, 8, and 10. During sessions, 

physical activity progress was reviewed, step counts were evaluated, and barriers to activity 

were discussed. Each week focused on a different topic and adapted from prior work (Brown 

et al., 2009): using physical activity in the moment to cope with negative emotions and 

craving, getting and staying motivated, goal-setting and support-seeking, barriers to physical 

activity and how to overcome them, getting back on track after a lapse to inactivity, 

maintaining physical activity long-term. Counseling sessions were semi-structured, guided 

not only by the set topics, but also by participant responses and progress towards their goals. 

Participants completed assessment at baseline and at week 12, two weeks after the final 

counseling session.

Measures

Beliefs about Exercise—The Exercise Benefits and Barriers Scale (Sechrist et al., 1987) 

is a 43-item scale designed to assess for an individual’s perceptions of exercise. They answer 

each item on a scale of 1 (strongly disagree) to 4 (strongly agree). The scale can be divided 

into a Benefits subscale and a Barriers subscale. The Benefits scale can range between 29 

and 116, while the Barriers scale score can range between 14 and 56. Cronbach’s alpha tests 

for this population revealed acceptable to excellent reliability at both baseline and 12-week 

timepoints: Benefits (α = 0.92–0.96), Barriers (α = 0.74–0.90).
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Coping Strategies—The Brief COPE (Carver, 1997), given at baseline and 12-week 

timepoints, is a 28-item measure designed to assess a variety of coping strategies. 

Participants are asked how often they use each strategy on a scale of 1 (I haven’t been doing 

this at all) to 4 (I’ve been doing this a lot). The Brief COPE results in 14 subscales of 2 

items each. In lieu of a single coping score, the Brief COPE allows for and encourages 

subscale analyses. For the purposes of this study, we conceptualized adaptive coping as the 

average of the instrumental support, emotional support, and acceptance subscales (α ranged 

from 0.65–0.92) based on associations in related literature (Ivanova et al., 2015; Rackow et 

al., 2017) which have evaluated these coping strategies in the context of physical activity 

interventions.

Autonomous Motivation—The Exercise Regulations Questionnaire (BREQ-3; Markland 

and Tobin, 2004; Wilson et al., 2006) is a 24-item measure designed to assess a person’s 

motivational style in regards to exercise. The BREQ-3 was adapted from previous versions 

to include integrated forms of motivation, and research has established that this adaptation 

did not compromise validity of the scale (Wilson et al., 2006). Participants answer on a scale 

of 0 (not true for me) to 4 (very true to me) the extent to which they relate to each question. 

Items represent different motivational styles along the continuum of amotivation to extrinsic 

motivation and finally intrinsic motivation: (1) Amotivation “I really don’t see why I have to 
exercise;” (2) External “I exercise because other people say that I should;” (3) Introjected “I 
feel guilty when I don’t exercise;” (4) Identified “It’s important for me to exercise 
regularly;” (5) Integrated “I exercise because it’s consistent with my life goals;” and (6) 

Intrinsic “I exercise because it’s fun”) and are weighted to create a Relative Autonomy 

Index. The BREQ-3 was given at both timepoints with good to excellent internal reliability 

(α = 0.89–0.90).

Physical Activity Duration and Using Physical Activity to Cope—For the 

purposes of this study, we utilized the Timeline Followback for Exercise (TLFB; Panza et 

al., 2012) as a self-reported measure of participants’ physical activity. This procedure asks 

participants to indicate the days, of the previous 90, that they engaged in physical activity 

lasting 10 minutes or more in duration. The TLFB method uses a calendar and anchor dates 

to aid in participant recall. Additionally, for each day of reported physical activity, they were 

asked to rate the duration and rate of perceived exertion (RPE; Borg, 1970). Moderate to 

vigorous physical activity (MVPA) was defined as RPE ratings of 12 and above (MVPA)

(Ritchie, 2012). Based on this information, we created two variables: average minutes per 

week of all physical activity and average minutes per week of MVPA. Participants also 

reported whether or not the physical activity that they engaged in each day was done so as a 

means to cope with either negative affect for alcohol cravings using the TLFB method.

Results

Participant Characteristics

Participants (N=20) were primarily Caucasian (85%), non-Latina (90%), with a mean age of 

39.5 (SD=10.6). The majority of women held at least a college degree (55.0%) and most 

women (65%) were employed part-time or more. At baseline, participants reported heavy 
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alcohol use, consuming alcohol 52.6% or the prior 90 days with an average of 10.11 

(SD=6.36) drinks per drinking day. Overall results from the parent open trial (Abrantes et 

al., 2017) found that women significantly increased physical activity (Cohen’s dz = 0.87) 

and rates of alcohol abstinence (Cohen’s dz=1.08) over the course of the 12-week 

intervention.

Descriptive Statistics and Change over Time

Descriptive statistics for variables of interest at the baseline and 12-week timepoints are 

presented in Table 1. Results from Shapiro-Wilk tests indicated that variables were normally 

distributed. Additionally, we present results from paired samples t-tests to evaluate change in 

variables over time. Notably, there were significant increases in adaptive coping (t=2.83, p=.

01) and autonomous motivation (t=2.54, p=0.02) over time. Beliefs about exercise did not 

significantly change over time. Effect sizes (Cohen’s dz) are presented in Table 1.

Associations with Changes in Physical Activity

Bivariate correlations were utilized to evaluate cross-sectional relationships at baseline and 

12-week timepoints. Analyses revealed significant associations between variables of interest 

at both the baseline assessment and the 12-week assessment (Table 2; baseline is below 

diagonal, 12-week is above diagonal). We present typical significance testing and testing that 

has been corrected for multiple comparisons.

We evaluated relationships between changes in benefits, barriers, autonomous motivation, 

and coping scales with changes in physical activity engagement utilizing regression 

techniques testing residualized change. In step 1 of the model, the baseline physical activity 

variable and baseline independent variable were entered into the equation predicting 12-

week physical activity. In step 2, the variable of interest at 12-weeks was entered into the 

model. Table 3 presents standardized regression coefficients and significance values. Neither 

beliefs about exercise, coping strategies, nor autonomous motivation was associated with 

duration of actual physical activity when controlling for baseline levels (including all 

activity and MVPA; all ps>.05). However, changes in beliefs about the benefits of exercise 

was significantly and positively related to changes in participant’s report in the daily 

timeline followback measure that they had used physical activity to cope (β=.90). 

Additionally, changes in autonomous motivation (β=.76) were positively and significantly 

associated with using physical activity to cope, as were changes in adaptive coping (β=1.00).

Discussion

Women in this open pilot of a lifestyle physical activity intervention reported significantly 

greater adaptive coping strategies and autonomous motivation over the course of the 12-

week intervention. These changes were associated with changes in physical activity, but 

more specifically with changes in utilizing physical activity to cope with negative affect and 

alcohol craving.

The results of this study suggest that participating in a lifestyle physical activity intervention 

that guides women to use bouts of physical activity to manage negative affect and alcohol 

craving may lead to increases in autonomous motivation. It is possible that, due to 
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participating in this intervention, women began to view physical activity as something that 

could be engaged to benefit their sobriety and overall well-being (which is a more intrinsic 

goal than the goal of losing weight, for example). In doing so, it is possible that physical 

activity may have taken on a new meaning and role in their recovery. Perhaps it is not overall 

physical activity levels but rather how physical activity was being engaged in that plays an 

important role in increases in autonomous motivation. Previous research has established that 

autonomous motivation leads to the maintenance of behavior change (Teixeira, Silva, et al., 

2012; Vancampfort et al., 2016). Because autonomous motivation emerges as one of the 

most important predictors of long-term physical activity engagement (Ingledew et al., 1998; 

Pelletier et al., 2001; Ryan et al., 1997; Stephan et al., 2010) this study’s findings point 

toward the potential for women in early recovery to have a tool that they can engage in for 

the long-term. Given the chronic, relapsing nature of alcohol dependence (McLellan et al., 

2000), engaging in physical activity can be an invaluable strategy for sustained positive 

alcohol outcomes.

The results of this study also point to a relationship between using physical activity to cope 

and increases in other adaptive coping strategies over the course of the 12-week intervention. 

This finding is consistent with previous research where an intervention designed to enhance 

coping strategies was associated with increases in many forms of adaptive coping strategies 

and other protective factors (e.g., Steinhardt and Dolbier, 2008). Thus, it is possible coping 

strategies tend to increase in conjunction with one another, potentially through increases in 

protective factors such as resilience, social support, or self-efficacy (Kadden and Litt, 2011; 

Steinhardt and Dolbier, 2008). By facilitating the use of physical activity to cope with 

negative affect and drinking urge to prevent a drinking relapse, participants’ may have also 

increased their confidence for utilizing other adaptive coping strategies, as well (e.g., 

Kadden and Litt, 2011; Larimer et al., 1999). Future studies should examine the mediating 

role of self-efficacy on the relationship between utilizing PA to cope and overall adaptive 

coping. In addition, if current results can be replicated in future work, then the potential use 

of physical activity as a coping strategy may be extended beyond alcohol users with 

depression to other clinical populations that could benefit from increased adaptive coping 

skills, such as binge eaters and those with self-injurious behaviors.

There were no significant changes in beliefs about exercise. However, even at baseline, 

women reported high levels of the perceived benefits of exercise. These perceived benefits 

continued to exist post-intervention, as well. Therefore, it is possible that the benefits of 

exercise subscale had a ceiling effect, which may explain the lack of significant changes. 

Additionally, we may have lacked power to detect statistically-significant differences.

Several limitations should be noted. This was a small, open pilot study of a lifestyle physical 

activity intervention for alcohol dependent women who experience depression. Thus, results 

may not generalize to other non-clinical populations or to men. The small sample size may 

preclude us from detecting or missing significant differences. Additionally, given that we did 

not have an objective measure of physical activity at baseline, we rely on self-reported 

changes in physical activity in this study. Lastly, without a control condition, it is not 

possible to attribute findings directly to the physical activity intervention. Thus, future 
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randomized controlled trials with larger sample sizes are necessary to replicate these 

preliminary findings.

Despite these limitations, results from this open pilot suggest that women in early recovery 

from alcohol who increase physical activity – specifically as a means to cope with negative 

affect and craving – also demonstrate other improved coping strategies, have an increase in 

autonomous motivation, and have increases in beliefs about the benefits of physical activity.
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Adaptive coping, autonomous motivation increased after physical activity intervention

Changes were associated with using physical activity to cope

Women in early alcohol recovery benefitted from physical activity
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Table 1

Descriptive statistics

Baseline (n=20) 12 Weeks (n=14) t-test (sig) Cohen’s dz

BBE

  Benefits 93.68(8.84) 96.78(11.21) 1.10 (p=0.29) 0.24

  Barriers 25.63(4.34) 24.36(5.62) −0.54 (p=0.60) −0.11

Coping

  Adaptive Coping 4.98(1.13) 6.21(1.43) 2.83 (p=0.01) 0.89

Motivation

  Relative Autonomy 35.21(21.38) 48.64(22.66) 2.54 (p=0.02) 0.61

Note: Values in bold represent statistically significant changes from baseline to end-of-treatment using paired samples t-tests (n=14).
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Table 3

Standardized regression coefficients of beliefs, coping skills, and autonomous motivation on physical activity

All Exercise
β

MVPA
β

Exercise to Cope
β

Benefits .27 −.03 .90*

Barriers .45 .59 −.76

Adaptive Coping −.01 −.08 .76*

Relative Autonomy .10 −.09 1.00**

Note: all analyses control for baseline levels of the outcome and variables of interest.

*
p< 0.05

**
p< 0.01
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