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Pilot Test of an Acceptance-Based Behavioral Intervention to Promote Physical
Activity During Weight Loss Maintenance

Meghan L. Butryna, Stephanie Kerrigana, Danielle Arigob, Greer Raggioa, and Evan M. Formana

aDrexel University; bUniversity of Scranton

ABSTRACT
Behavioral interventions for obesity reliably facilitate short-term weight loss, but weight regain is
normative. A high level of aerobic exercise may promote weight loss maintenance. However, adopting
and maintaining a high level of exercise is challenging, and experiential acceptance may be important.
The aim of this study was to pilot test the feasibility and efficacy of an acceptance-based behavioral
treatment to promote moderate-to-vigorous physical activity (MVPA) among individuals who had
recently lost weight. Adults (nD 16) who had recently lost� 5% of weight were provided with a 12-week,
group-based treatment. At 12 weeks, complete analyses indicated that participants had increased activity
69% (completing an average of 198.27minutes/week of boutedMVPA, i.e., episodes of at least 10minutes
in duration). Medium-to-large effect sizes were observed for changes in process measures, including
experiential acceptance. Future research to test this approach using an experimental design, a larger
sample, and a longer period of observation is warranted.
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Introduction

Obesity, a condition afflicting 35% of US adults,1 dimin-
ishes quality of life2,3 and increases risk for numerous
health problems such as cardiovascular disease, type 2 dia-
betes, and several types of cancer. The current gold stan-
dard treatment, behavioral therapy (i.e., lifestyle
modification), produces medically beneficial short-term
weight losses.3,4 However, participants regain about 30%
of lost weight within one year of treatment completion,
and many return to pretreatment weight after 4 to
5 years.5,6 Thus, two of the key priorities for obesity-
related clinical research are (1) developing treatments that
increase the proportion of individuals who achieve long-
term maintenance of weight loss, and (2) buffering against
the health risks facing individuals who regain weight.

Benefits of physical activity

Promoting physical activity is a promising target for
improving weight loss maintenance. Correlational evidence
shows that individuals who report engaging in higher levels
of physical activity after weight loss demonstrate signifi-
cantly less weight regain relative to those reporting lower
levels of physical activity.7–15 In these studies, the amount of
physical activity needed to observe this effect is high—the
equivalent of expending 2000 to 3000 kcal per week through
exercise, which requires approximately 250 minutes per

week. Experimental research has confirmed this pattern,
demonstrating that those assigned to a high physical activity
level (i.e., the equivalent of expending 2500 kcal/week)
maintained greater weight losses at 18 months into treat-
ment than those assigned to a lower physical activity level
(1500 kcal/week; 6.7 kg vs. 4.1 kg, respectively16). Less
research has examined which types of exercise are most
effective, but brisk walking and similar types of moderate-
to-vigorous-intensity physical activity (i.e., MVPA) have the
greatest evidence base regarding weight control and disease
prevention.8,17–19 High levels of MVPA20 are known to have
health benefits that are independent of effects on weight,
such as improved cardiorespiratory fitness and reduced risk
for conditions such as cardiovascular disease,21 better meta-
bolic regulation as demonstrated by improved triglycer-
ides22 and HbA1c,23 greater bone mineral density,24 and
higher quality of life.25 However, adherence to high MVPA
levels remains a critical obstacle for current treatment
regimens.26

Challenges in adhering to physical activity
prescriptions

Only 2%–3% of overweight or obese adults engage in
recommended amounts of physical activity.25,27,28

Among those seeking weight loss treatment, behavioral
therapy successfully promotes short-term increases in
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physical activity, but increases are relatively modest and
improvements are often not maintained.11,29–33 Achiev-
ing a high level of physical activity is even more challeng-
ing. For example, one study found that only 11.9% of
participants in a behavioral treatment program adhered
to a prescribed high level of physical activity (2500 kcal/
wk).34 One basic approach to improving treatment may
be to adopt a primary focus on physical activity during
weight loss maintenance, devoting the majority of clini-
cal attention and participants’ efforts to this critical
behavior. A novel framework for understanding the chal-
lenges of adopting and maintaining physical activity also
may be valuable. Two key challenges to physical activity,
described next, may be especially powerful targets of
treatment.

Experiential discomfort
Although some people experience physical activity as
pleasurable, most obese individuals endorse relatively
lower levels of enjoyment and indicate a preference for
sedentary leisure activities.35–37 Enjoyment of physical
activity is predictive of physical activity behavior among
participants in lifestyle modification programs.38,39

Other individuals experience not only a lack of enjoy-
ment but also feel discomfort, which can be experienced
as physiological sensations, including fatigue, sweating,
and increased heart rate, as well as boredom or urges to
slow down or stop moving, or the simple wish to engage
in an alternative behavior, such as working or sleeping.40

While standard behavioral treatment aims to increase
the inherent enjoyment of physical activity, its effective-
ness is limited. Thus, improving obese individuals’ ability
to tolerate psychological or physical discomfort associ-
ated with physical activity may bolster physical activity
adherence.

Erosion of motivation
Adherence to physical activity reliably decreases over
time, suggesting waning motivation.41,42 Deci and
Ryan’s43 self-determination theory suggested that lasting
behavior change is facilitated by internalizing values for
change and accepting responsibility for autonomous reg-
ulation of behaviors. These ideas align with newer behav-
ioral theories that emphasize the necessity of clarifying
one’s most important values in order to justify uncom-
fortable choices.44,45

Theoretical model

The long-term effectiveness of behavioral treatment for
weight control might be improved by focusing interven-
tion efforts during the weight loss maintenance period
on participants’ ability to adopt and sustain a high level

of physical activity. This theoretical model proposes that
exercise-related behavior change will remain uncomfort-
able for many participants, even after traditional cogni-
tive and behavioral skills are mastered, and that
particular psychological skills may be necessary to
achieve and maintain a high level of physical activity.
Specifically, an intervention may be especially effective if
it directly targets the seemingly incompatible goals of
immediate satisfaction or pleasure and long-range
health, and emphasizes the influence of distress intoler-
ance and erosion of commitment on adherence to physi-
cal activity regimens.

An acceptance-based approach to behavior change

Acceptance-based strategies are a key feature of “third
generation” behavioral therapies, such as Acceptance
and Commitment Therapy (ACT44). The goal of accep-
tance-based treatment is to foster willingness to engage
in behavior that is consistent with long-term goals and
values, even when doing so is difficult. Acceptance-based
strategies emphasize the ability to tolerate unpleasant
internal experiences in the service of goal-directed
behavior. Additionally, acceptance-based strategies are
designed to facilitate the identification and internaliza-
tion of values and lasting commitment to behavior con-
sistent with these values. Such strategies are believed to
combat waning commitment. ACT theory recognizes
that a behavior perceived as less desirable (e.g., going to
the gym) in the short-term compared with other behav-
ioral options (e.g., eating, socializing) will only be under-
taken if connected to higher-order life values (e.g., health
maintenance). Thus, ACT facilitates the identification
and clarification of, and commitment to, such values.
Moreover, the approach aims to make the participants’
moment-by-moment behavior choices referendums on
their continued commitment to identified values.

A small, but growing, literature supports the efficacy
of acceptance-based treatment for weight loss.46–50 How-
ever, promotion of physical activity was not the primary
focus of any of these interventions, and none used gold-
standard measurement of physical activity (e.g., acceler-
ometers) to assess change in that behavior. Only one
study to date has examined the feasibility and effective-
ness of an acceptance-based intervention targeting physi-
cal activity.40 In that study, students assigned to the two-
session acceptance-based intervention increased their
bouts of exercise significantly more than those in a psy-
choeducation comparison group. The present study built
on this existing research by developing a more compre-
hensive acceptance-based program for physical activity
promotion and testing it in a sample of adults who were
aiming to maintain weight losses.
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Pilot-testing aims

The present study was a single-group pilot test of an
intervention designed to promote physical activity dur-
ing weight loss maintenance by teaching acceptance-
based behavioral skills. Feasibility, acceptability, and effi-
cacy were examined. Evaluating feasibility and accept-
ability was critical, because this intervention was
innovative in two ways: (1) it focused group sessions pri-
marily on physical activity goals and skills (whereas most
weight management programs give equal or more atten-
tion to eating behavior), and (2) it provided acceptance-
based treatment as a novel way of approaching behavior
change. To evaluate feasibility and acceptability, thera-
pist fidelity to the treatment manual, participant reten-
tion, and participant evaluation of treatment were
measured. The primary outcome to measure efficacy was
change in minutes of bouted moderate-to-vigorous
intensity physical activity (i.e., MVPA episodes of at least
10 minutes in duration). Change in acceptance-based
process measures was examined as a secondary outcome.

Methods

Participants and procedure

Adults aged 18–70 years were recruited via radio and
print advertisements in the community. Research staff
met with interested individuals to explain the study and
answer questions, followed by obtaining written
informed consent. Individuals were eligible to participate
if they were maintaining a recent intentional weight loss
(i.e., current weight 5% or more below highest body
weight within the past 2 years), with a current Body
Mass Index (BMI) of less than 35 kg/m2 and a previous
BMI (before weight loss) of 25 kg/m2 or higher. Amount
of recent weight loss and previous BMI were collected
via self-report. Participants also were required to have
the ability to safely engage in MVPA, such as brisk walk-
ing. Eligible participants who completed screening,
informed consent, and baseline assessment procedures
(n D 16) were enrolled. The average participant was
53 years. Most participants were Caucasian (75%; 19%
were African American and 6% were more than one
race). At study entry, participants were an average of
12.9% below their highest weight in the preceding
24 months; mean BMI at study entry was 28.8 kg/m2.

Assessments took place at baseline, week 6 (midtreat-
ment), and week 12 (end-of-treatment). At each assess-
ment, participants completed self-report measures and
were weighed in the clinic. Participants were required to
wear an accelerometer for 7 days at each assessment
point. This study was approved by the Institutional
Review Board of Drexel University.

Materials and measures

Treatment fidelity
All sessions were audio recorded, and adherence to the
treatment manual was evaluated by 2 independent
coders with experience in acceptance-based treatment
approaches to weight control. Coders rated each major
component of the session on a scale of 1 (no adherence
to the manual) to 10 (material presented clearly, thor-
oughly, and as written in the manual), and these ratings
were used to calculate percent adherence. A key aspect of
adherence was the extent to which session content was
focused primarily on physical activity (as designed) ver-
sus diet.

Treatment acceptability
Participants were asked to rate the program on the fol-
lowing dimensions: effectiveness of the program for pro-
moting physical activity, helpfulness of acceptance-based
strategies for making healthy choices, satisfaction with
the approach to weight loss maintenance and physical
activity change, and confidence in ongoing weight loss
maintenance and physical activity. Items were rated on a
scale of 1 (not at all) to 5 (very much). Mean ratings of 4
or higher were a priori selected as indicating a high level
of acceptability. Participants provided qualitative feed-
back about the best aspects of the program and their sug-
gestions for improvement.

Physical activity
Physical activity was measured using Actigraph GT3XC
accelerometers worn around the waist for 7 consecutive
days. This type of accelerometer is a valid and reliable
measure of physical activity, and is superior to self-report
measures.51–53 Intensity and bout cutpoints suggested by
Troiano53 were used to define moderate and vigorous
activity; bouts were defined by periods of at least 10 con-
secutive minutes of continuous counts above the moder-
ate-to-vigorous threshold (with a 2-minute drop time).
Minutes per week spent in bouts of moderate-to-vigor-
ous physical activity (i.e., MVPA) was the primary physi-
cal activity outcome. Number of bouts per week, minutes
per bout, and total minutes per week of MVPA also were
examined. Accelerometer data were downloaded and
processed using Actilife version 6.11.8. A valid wear day
consisted of at least 10 hours of wear (nonwear time was
defined by 60 consecutive minutes of zero counts) and a
valid wear period was at least 5 of 7 days. All participants
who completed the assessments met the minimum
requirements for valid accelerometer wear time at each
assessment point. There were no significant differences
in wear time between assessment points (p D 0.68).
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Weight
Participants were weighed at all assessments using a
standardized Seca� scale that is accurate to 0.01 kg.
Weights were taken while participants wore light street
clothing and no shoes.

Cold pressor task
In this test of distress tolerance, each participant places
his or her nondominant hand in cold water, and is
instructed to keep the hand submerged until compelled
to remove it due to pain. The assessor uses a stopwatch
to measure pain tolerance latency (for a maximum of
5 minutes). The cold pressor is a standard measure of
physical distress tolerance and has demonstrated good
reliability and validity.55–57 In order to reduce practice
effects, this measure was administered at baseline and
post-treatment only.

Physical Activity Acceptance Questionnaire (PAAQ)
The PAAQ is a 10-item measure of the extent to which
individuals apply experiential acceptance of negative
internal experiences (e.g., discomfort) to physical activity
engagement.58 Items such as “Even if I have the desire to
stop while I am exercising, I can still follow my exercise
plan” are rated on a scale of 1 (never true) to 7 (always
true), with higher scores indicating greater acceptance.
Subscales include acceptance of physical activity-related
thoughts and acceptance of physical activity-related bar-
riers. The PAAQ has demonstrated high internal consis-
tency (Cronbach’s a D 0.87) and one-week retest
reliability (r D 0.83), as well as convergence with objec-
tively-assessed MVPA (r D 0.26). Alpha for the present
study was 0.62.

Philadelphia Mindfulness Scale (PHLMS)
The PHLMS consists of 20 items that evaluate mindful-
ness on two dimensions: present-moment awareness and
nonjudgmental acceptance.59 Items are rated on a scale
of 1 (never) to 5 (very often); higher scores denote
greater mindfulness. The PHLMS has strong psychomet-
ric properties, including internal consistency (a D 0.75).
In the present study, alpha was 0.82.

Drexel Defusion Scale
The Drexel Defusion Scale consists of 10 items that eval-
uate the extent to which individuals can defuse (i.e., step
away or distance) from unpleasant internal experiences.
The measure begins with an explanation of defusion, fol-
lowed by examples of situations that would elicit negative
internal experiences (e.g., “You become angry when
someone takes your place in a long line. To what extent
would you normally be able to defuse from feelings of
anger?”). Items are rated on a scale from 1 (not at all) to

6 (very much); higher scores denote greater ability to
defuse. This measure has shown acceptable reliability.60

Cronbach’s alpha in the present study was 0.93.

Treatment delivery

Treatment was delivered in 12 group meetings
(75 minutes each) over a period of 12 weeks. One group
had 6 participants and the other had 10 participants.
Group meetings began with a structured check-in
(30 minutes), in which each participant reported on total
minutes of MVPA, average calorie intake for the week,
and progress toward individual behavioral goals, as well
as the application of acceptance-based treatment skills to
physical activity and weight control behaviors. Partici-
pants who reported difficulty achieving their goals, or
those who were particularly successful, received feedback
from the group. The primary focus during the check-in
was adherence to MVPA goals. The next 40 minutes of
each session were typically devoted to learning accep-
tance-based techniques for adopting and maintaining a
high level of MVPA. The final 5 minutes were spent
identifying goals for the coming week. Participants com-
pleted worksheets to facilitate skill practice between
group meetings. Groups were led by doctoral-level clini-
cians with prior experience teaching acceptance-based
treatment principles for weight control and physical
activity promotion. The treatment manual was adapted
from an existing acceptance-based behavioral weight
control program that was developed by Forman and
Butryn (2016); it was modified to emphasize initiation
and maintenance of physical activity. The acceptance-
based strategies were originally adapted from materials
created by Hayes and colleagues.45,62

Foundational behavioral skills
Sessions 1 and 2 focused on teaching foundational
behavioral skills for weight loss maintenance. Education
was provided about basic principles of energy balance
and nutrition. Group leaders described the common dif-
ficulty of sustaining weight losses, as well as emerging
support for the importance of physical activity after ini-
tial weight loss. Participants learned how to self-monitor
their weight, calorie intake, and physical activity. Goal
setting for these domains of weight control was dis-
cussed. Participants were instructed to engage in MVPA
as their primary form of exercise, to slowly increase
MVPA until they reached and maintained 250 minutes
per week, and to engage in bouts of 10 minutes or longer.
The exercise prescription was as follows: 3 days £
20 min in Week 1; 4 days £ 20 min in Week 2; 4 days £
25 min in Week 3; 4 days £ 30 min in Week 4; 4 days £
35 min in Week 5; 5 days £ 40 min in Weeks 6 and 7;
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5 days £ 45 min in Week 8; 5 days £ 50 min in Weeks
9–12. Brisk walking was recommended as a form of
MVPA that is highly feasible and sustainable. Partici-
pants also learned how to set reasonable and specific
goals and form behavioral intentions. In addition, stimu-
lus control was introduced as a strategy for promoting
healthy weight control behaviors.

Flexibility
Psychological and behavioral flexibility was introduced
as a skill necessary for facilitating long-term mainte-
nance of behaviors, regardless of circumstances. Its
opposite, narrowness, was defined as always responding
the same way to thoughts, feelings, and situations; nar-
rowness of responses limits one’s ability to make healthy
behavior changes, as alternative behaviors are not
options. For example, group leaders engaged participants
in discussion of all possible responses to common situa-
tions, such as finding oneself outside in the rain. In addi-
tion to going inside or otherwise finding shelter, sitting
outside and playing in puddles are viable (though typi-
cally undesirable) options. The tendency to do what is
desirable or comfortable limits options for behavior, and
a values-consistent behavior may not be the most com-
fortable option. Without willingness to modify current
behaviors, there will be little opportunity to change.

For example, participants were asked to consider 3 key
times during their week: the first hour they are awake in
the morning on weekdays and, separately, on weekends,
as well as the hour after dinner each evening. Participants
generated a list of all of the behaviors they could possibly
engage in during those times (including exercise), identi-
fied behaviors they were most likely to engage in (and
why), discussed what it would take to make a less com-
fortable choice, and reflected on the difference between
what is possible and what they were willing to do. Partici-
pants considered how “pattern smashing” could position
them to behave more flexibly and challenge their assump-
tions about what is possible (e.g., “I’m not a morning per-
son,” or “I need to watch TV at night to unwind” or “I
can’t go for a walk on Saturday mornings because I’m in
charge of watching my kids then”).

Willingness
Willingness was introduced as a core skill, rooted in a
psychological stance of openness to engaging in behav-
iors that are less pleasurable, comfortable, or easy than
an alternative behavior.45 As exercise does not feel enjoy-
able to many people and as this creates a critical barrier
to engagement, willingness to exercise despite discomfort
or lack of pleasure may be necessary for promoting sus-
tained exercise behavior.

As an illustration of willingness, participants were
asked to consider giving up one’s coat on a cold day to
their shivering child. Although this behavior is associated
with costs (e.g., feeling cold), it aligns with important pri-
orities (e.g., being a nurturing parent). Similarly, exercise
was identified as a behavior that might involve a perceived
cost, require greater effort expended relative to other lei-
sure activities, and produce difficult thoughts and emo-
tions (e.g., worry about having less time to engage in
other activities). The group discussed the internal experi-
ences that can act as barriers to exercise, and identified
ways in which they used an only if style of responding to
these challenges. With this style of responding, partici-
pants operate with an agenda that indicates they will exer-
cise only when conditions make it comfortable to do so.
For example, “I will walk tomorrow morning only if the
rain has stopped,” “I will go to the gym on my lunch
break only if I feel like I can afford the time away from
my desk,” or “I will take a spin class tonight only if I have
the energy.” The group then practiced adopting even if
styles of responding, indicating willingness to exercise
regardless of how ideal the conditions are: “I will walk
tomorrow morning even if I’m going to get wet in the
rain,” “I will go to the gym on my lunch break even if I
feel anxious about the work I have left to do,” or “I will
take a spin class tonight even if I feel lethargic.”

Defusion
Participants also learned to gain psychological distance from
internal experiences, including thoughts (i.e., “cognitive
defusion”). Participants were taught to relate to their
thoughts, feelings, sensations, and urges as transient cues
that do not have to inflexibly dictate their behavior. To illus-
trate, group leaders asked participants to imagine that they
felt such a lack of energy that they could not pick up a pen,
which was sitting on the table in front of them. As partici-
pants imagined this, they were asked to simultaneously pick
up the pen and say out loud, “I have no energy to pick up
this pen, I can’t pick up the pen.” Participants were able to
have the internal experience of “not being able to” pick up
the pen and doing so anyway, showing that having a
thought did not impact their ability to act against that
thought. Throughout the treatment program, participants
were encouraged to integrate defusion, willingness, and flex-
ible action skills to support healthy behavior change.

Values clarification
Following from the acceptance-based treatment model,
participants were taught that successful weight control
requires that an individual connect specific healthy behav-
iors to deeply held values, to which he or she feels actively
committed. In group meetings and in homework assign-
ments, participants were asked to reflect on their reasons
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for exercising and to consider how exercise could position
them to pursue important activities and roles in the most
important domains of their life (e.g., “I want to be fit
enough to travel with my husband; I want to be healthy
enough to be part of my grandchildren’s lives for a long
time to come”). These reasons were described as values,
or principles important to them as individuals, and strate-
gies for increasing clarity of values were taught. Partici-
pants also learned to identify discrepancies between their
personal values and their chosen health behaviors, focus-
ing on how unwillingness to experience discomfort can
lead to values-inconsistent behavior (e.g., skipping
planned exercise sessions). Mindful awareness of values
was highlighted as a key component of engaging in exer-
cise, and participants were encouraged to evaluate exer-
cise-related decisions as “up” or “down” votes for their
values. Behaviors consistent with values counted as “up”
votes; inconsistent behaviors (such as skipping a bout of
planned exercise) counted as “down” votes. A homework
assignment directed participants to record their exercise
decisions as “up” or “down” votes for their values. Partici-
pants also were encouraged to rely less on the “short-term
mind” during decision making, which focuses on immedi-
ate reward or pleasure, and instead shift the perspective to
“long-term mind,” which focuses on values.

Data analysis

Data were analyzed with SPSS version 20. Feasibility and
acceptability were evaluated using descriptive data. The
primary outcome (change in MVPA minutes per week,
as measured by accelerometer) and process measures
were analyzed using repeated measures ANOVA (for
overall change). As this study used a small sample to
pilot test this approach, the interpretation of the results
also makes note of effect sizes (hp

2).

Results

Feasibility

Participant retention and treatment fidelity were the pri-
marymetrics for feasibility. Participants attended an average
of 7.12 (SD D 2.95) of the 12 scheduled treatment sessions.
Of the 16 participants who were initially enrolled in treat-
ment, 13 completed treatment (81% retention in treatment)
and 11 completed end-of-treatment assessments (69%
retention in assessments). The three participants who dis-
continued treatment reported scheduling conflicts interfer-
ing with group; none acknowledged dissatisfaction with the
program as their reason for withdrawing. Baseline differen-
ces between those who completed post-treatment assess-
ments and those who did not were examined; no differences

existed in bouted MVPA (p D 0.22) or total MVPA (p D
0.33) or any process variables (all ps > 0.10). With respect
to treatment fidelity, 2 expert raters showed 93% overall
agreement (r D 0.99) with fidelity ratings on a 0–10 scale.
Clinician adherence to the protocol was 91%, indicating
that treatment providers successfully emphasized physical
activity (vs. diet or other topics) and taught acceptance-
based skills as described in the treatment manual through-
out the program.

Acceptability

As shown in Table 1, mean ratings of acceptability were 4 or
higher (on a scale of 1–5) on 5 of 6 items. Participants found
the intervention effective for increasing physical activity
(MD 4.55). Satisfaction with the approach used to promote
physical activity (M D 4.27) and weight loss maintenance
(M D 4.18) was high. Acceptance-based techniques were,
on average, rated as helpful for making healthy choices
(MD 4.09). Although confidence in engaging in a high level
of physical activity over the next year was high (MD 4.18),
confidence in avoiding weight regain was below the speci-
fied threshold for acceptability (MD 3.82).

Participants identified the most helpful aspects of the
program as (1) acceptance-based techniques (including
mindfulness and defusion), (2) self-monitoring of calories
and physical activity, and (3) discussion of these principles
among participants. Additional open-ended feedback was
elicited. Suggestions focused on increasing attention to the
program’s overarching framework (to improve participants’
ability to organize specific content), more detailed coverage
of relapse prevention, and devotingmore time to participant
interaction. Participants also expressed a desire for program
continuation or follow-up to boost content retention and
accountability, adding further support to their perception of
the program’s effectiveness.

Efficacy

The observed pattern of changes in MVPA is shown in
Table 2. A large effect size was observed for increases in
minutes of bouted physical activity over time (p D 0.05,

Table 1. Participant Ratings of Treatment Acceptability.

Acceptability Item Mean SD

Effective in helping to increase PA 4.55 0.52
Satisfied with approach for increasing PA 4.27 0.79
Satisfied with approach for weight loss maintenance 4.18 0.75
Confidence in ability to engage in high level of PA over

next year
4.18 0.75

Helpfulness of ACT strategies for making healthy choices 4.09 0.70
Confidence in ability to avoid weight regain over next

year
3.82 0.75
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hp
2 D 0.25). Participants’ average minutes in bouts of

MVPA per week averaged 117.40 at baseline, 150.69 at mid-
treatment, and 198.27 at end-of-treatment, an increase of
69% over the course of the program. Of the 11 participants
with complete data, 8 increased bouted MVPA from base-
line to post-treatment (mean at baselineD 93.21 min/week,
mean at post D 214.38 min/week, average increase of
121.17 min/week) and 3 decreased bouted MVPA (mean at
baseline D 181.89 min/week, mean at post D 155.30 min/
week, average decrease of 26.59min/week). Of the 11 partic-
ipants with complete post-treatment data, 7 were complet-
ing 150 min/week or more of MVPA at post-treatment; 3
were exceeding the program goal of 250 min/week. At the
level of a statistical trend, a large effect size was observed for
participants’ increases in number of bouts of MVPA per
week, from approximately 5 bouts at baseline to approxi-
mately 9 bouts at end-of-treatment (p D 0.08, hp

2 D 0.54).
Total minutes per week spent in MVPA (unbouted) was
326.68 at baseline, 378.14 at midtreatment, and 420.71 at
post-treatment (pD 0.07,hp

2D 0.24).
Weight change was not a primary outcome because

12 weeks was not expected to be long enough to observe
meaningful effects for weight loss maintenance. However,
descriptive information is provided here.Mean BMI at base-
line was 28.9 kg/m2 (SD D 4.23), indicating that after their
initial (pre-study) weight loss, most participants remained
overweight. Surprisingly, because the program was not
designed to produce additional weight loss, participants
continued to lose weight during treatment, losing an average
of 4% of their pretreatment weight by the end of treatment
(pD 0.01;hp

2D 0.59).

Process measures

Finally, we examined measures of acceptance-based skills
emphasized in program content, as shown in Table 3.

Participants showed large and significant increases in
defusion. Increases at the level of a statistical trend were
observed for distress tolerance, as well as for the mindful
awareness subscale of the PHLMS. Increases in experien-
tial acceptance related to physical activity were nonsig-
nificant but observed at a medium effect size.

Discussion

Acceptance-based treatment is emerging as a promising
approach to long-term behavior change in multiple
domains.49,63–67 However, little research has examined
the efficacy of acceptance-based interventions to pro-
mote physical activity. Further, no previous study has
focused on delivering such an intervention during weight
loss maintenance, a time in which physical activity levels
may be especially important. In this pilot study, clinically
significant increases in physical activity were observed in
completer analyses and preliminary support was gath-
ered for intervention feasibility and acceptability. How-
ever, these data must be interpreted with caution given
the uncontrolled study design and participant attrition.

This study demonstrated that it was feasible for clini-
cians to deliver the treatment as described in its manual.
When developing this treatment, there was some con-
cern that participants would steer exercises and discus-
sions to be primarily focused on eating behavior and
diet, rather than physical activity, or favor learning tradi-
tional behavioral skills, rather than acceptance-based
skills. It is notable that treatment providers were able to
stay on task throughout sessions and deliver the material
as described in the treatment manual.

Participants generally rated the intervention as effec-
tive for helping them to meet physical activity goals.
However, participants had notably lower ratings for their
confidence that the intervention would help them avoid

Table 2. Change in Moderate-to-Vigorous Physical Activity (MVPA).

Baseline M (SD) Week 6 M (SD) Week 12 M (SD) F p-value hp
2

Total time spent in bouts of MVPA (min/week) 117.40 (137.97) 150.69 (140.59) 198.27 (112.86) 3.39 0.05 0.25
Number of MVPA bouts� per week 4.94 (5.52) 5.92 (5.55) 8.77 (4.85) 2.91 0.08 0.54
Time per bout� of MVPA (min) 19.09 (16.40) 23.78 (11.91) 23.24 (10.98) 0.85 0.44 0.08
Total time spent in MVPA (unbouted; min/week) 326.68 (152.91) 378.14 (168.32) 420.71 (142.04) 3.07 0.07 0.24

�Note: Bouted MVPA was calculated as episodes of moderate-to-vigorous exercise at least 10 minutes in duration.

Table 3. Change in Process Measures.

Baseline M (SD) 6 Weeks M (SD) 12 Weeks M (SD) F p-value hp
2

Drexel Defusion Scale 28.18 (10.37) 37.18 (10.51) 43.27 (7.72) 24.14 0.01 0.71
PAAQ—Thoughts subscale 33.18 (6.87) 34.73 (4.88) 36.64 (4.18) 2.05 0.16 0.17
PAAQ—Barriers subscale 26.36 (5.66) 27.36 (2.38) 28.81 (2.52) 1.31 0.28 0.12
Cold Pressor (sec) 61.12 (84.78) N/A 66.13 (83.78) 4.53 0.06 0.31
PHLMS—Awareness subscale 30.91 (6.88) 33.27 (7.21) 34.82 (6.75) 2.68 0.09 0.21
PHLMS—Acceptance subscale 36.82 (6.66) 34.18 (5.44) 35.00 (6.59) 2.35 0.12 0.19
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weight regain. It is possible that participants underesti-
mated the extent to which physical activity or accep-
tance-based skills more generally would help them reach
weight loss maintenance goals. It also is possible that
participants had particular concerns about their weight
loss maintenance (e.g., emotional eating, inadequate
nutrition knowledge) that were not addressed by the
intervention. Participants were retained in the treatment
at acceptable levels (i.e., 81% retention in treatment), but
the post-treatment assessment was completed by only
69% of the sample, which may have introduced bias into
interpretation of study results. This program was novel
in several ways and participants may have had different
expectations for what it would deliver; it is possible that
retention could be improved by providing participants
with more information about what to expect from treat-
ment in terms of theoretical approach, focus on physical
activity (vs. diet), and program goals for weight loss
maintenance (vs. weight loss). Participants provided sev-
eral suggestions for improving the treatment, such as
unifying the core concepts; implementing these sugges-
tions might increase treatment retention in the future.

At end-of-treatment, participants were engaging in
approximately 200 minutes per week of bouted MVPA,
an increase of 69% from baseline. This amount of
increase in MVPA is clinically significant, as is the abso-
lute amount of MVPA observed at post-treatment. Previ-
ous research has shown that there is dose-response
relationship such that even relatively modest increases in
MVPA (e.g., pre-post increases of 55–70 min/week) can
improve glycemic control and cardiovascular risk, and
that achieving 150 min/week or more of MVPA signifi-
cantly reduces all-cause mortality.68–70 Previous research
also has shown than 200 min/week of MVPA may be
sufficient to provide protection against weight regain.71,72

It also is encouraging that this program, in just 12 ses-
sions, was able to produce an amount of change similar
to or greater than that typically observed in more inten-
sive lifestyle modification programs.71–74

Although the observed increases in physical activity
were notable, most participants did not reach the pro-
gram goal of 250 min/week of MVPA bouts. It is possible
that greater treatment response could be facilitated by
providing a more intensive dose of treatment (e.g., more
sessions) or by delivering sessions over a longer period
to allow for more gradual increases in physical activity.
Additional research on the dose-response relationship
between exercise and weight loss maintenance, as well as
between exercise and disease prevention, will likely pro-
vide guidance about the extent to which clinicians and
participants should primarily focus on a uniform target
of minutes per week of physical activity, or whether
focusing on relative or absolute increases in physical

activity from baseline is equally or more important. It
also is unknown whether focusing on increasing versus
reaching a target amount of physical activity facilitates
greater adoption or maintenance of physical activity.
The study was not designed with a sufficient follow-up
period to measure weight loss maintenance, but the
observed data indicated that participants’ weight
decreased by an average of 4% during the program. It is
possible that increases in MVPA produced some of this
additional weight loss, and/or that participating in the
program provided motivation to make further improve-
ments in diet.

Several participants began treatment with a higher
than expected level of physical activity. (MVPA at entry
to weight control programs commonly ranges from 30–
60 min/week.75,76) It is possible that some participants
were more active than expected at baseline because they
began engaging in some exercise as part of their recent
weight loss efforts. A ceiling effect may have limited
amount of change observed among participants who
were already regularly exercising. Future research should
determine if the amount of benefit participants receive
from the intervention depends on initial level of MVPA.

Changes in process measures suggest that participants
achieved clinically meaningful increases in their ability
to defuse from internal experiences, have an accepting
stance toward the thoughts and barriers that can make
physical activity difficult, engage in a goal-driven behav-
ior despite physical discomfort, and maintain greater
awareness of internal experiences. However, expectancy
effects cannot be ruled out as a driver of these changes,
particularly because change in a comparison condition
cannot be evaluated. One unexpected finding was noted,
in that nonsignificant but large decreases in mindful
acceptance were observed on the PHLMS-Mindful
Acceptance subscale. This measure assesses mindful
acceptance as a global construct, rather than being
domain specific. Given that improvements in the PAAQ
were observed, it is possible that participants learned to
have mindful acceptance with respect to physical activity,
but did not learn to apply mindful acceptance principles
more generally. It also is possible that the program did
not teach this particular skill in an especially powerful or
effective way.

Objective measurement of MVPA with accelerome-
ters is a key strength of this study. This study also had
several limitations that should be addressed in future
research. At study entry, amount of recent weight loss
and previous BMI were collected via self-report and thus
were not objectively verified; future research might vali-
date these self-report data by requiring that participants
document their weight history with medical records or
other sources. Due to the single group design, it is not
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possible to determine how much change in MVPA and
process variables was the result of particular factors such
as group meetings (i.e., interactions among participants),
traditional behavioral components (e.g., self-monitor-
ing), or acceptance-based behavioral components. A ran-
domized, controlled trial is warranted to do so. A small
sample of participants was enrolled in this study. Reten-
tion at the final assessment point was 69%, and it is likely
that the participants who did not complete assessments
differed in a systematic way from those who did com-
plete assessments (e.g., less satisfaction with treatment).
Future research should enroll a larger sample and use
rigorous methods to promote retention (e.g., use of
home visits to collect data; payment or gift incentives
that will sufficiently compensate participants for their
time and efforts in completing assessment tasks; contin-
ued contact with participants who withdraw from treat-
ment groups). The period of data collection also was
brief, so this study does not provide information about
maintenance of behavior change. Future research might
deliver intervention sessions over a longer period of time
and examine maintenance of physical activity during a
follow-up period during which there is no or little inter-
vention contact. This study used physical activity as the
primary outcome. It did not provide information about
whether these participants ultimately had better weight
loss maintenance or protection against weight-related
diseases or conditions as a result of their increased level
of physical activity.

Conclusions

This pilot study provided some preliminary support for
the notion that acceptance-based behavioral interven-
tions delivered during weight loss maintenance may help
individuals to engage in a high level of MVPA. Addition-
ally, preliminary support for feasibility and acceptability
was gathered. Future research is needed in order to repli-
cate the study with a larger sample and controlled design
to better establish the efficacy of this treatment compared
to existing treatments and to evaluate the unique contri-
butions of acceptance-based principles to treatment
effectiveness. Finally, future research should determine if
focusing treatment on adopting and maintaining a high
level of aerobic exercise during this period renders long-
term benefits for weight and health.
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