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A motivation-focused weight loss maintenance
program is an effective alternative to
a skill-based approach
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Objective: Maintaining weight loss is a major challenge in obesity treatment. Individuals often indicate that waning motivation
prompts cessation of effective weight management behaviors. Therefore, a novel weight loss maintenance program that
specifically targets motivational factors was evaluated.
Design: Overweight women (N¼338; 19% African American) with urinary incontinence were randomized to lifestyle obesity
treatment or control and followed for 18 months. All participants in lifestyle (N¼226) received the same initial 6-month group
behavioral obesity treatment and were then randomized to (1) a novel motivation-focused maintenance program (N¼ 113) or
(2) a standard skill-based maintenance approach (N¼113).
Main Outcome Measure: Weight assessed at baseline, 6 and 18 months.
Results: Both treatment groups (motivation-focused and skill-based) achieved comparable 18-month weight losses (�5.48% for
motivation-focused vs �5.55% in skill-based, P¼0.98), and both groups lost significantly more than controls (�1.51%;
P¼0.0012 in motivation-focused and P¼ 0.0021 in skill-based).
Conclusions: A motivation-focused maintenance program offers an alternative, effective approach to weight maintenance
expanding available evidence-based interventions beyond traditional skill-based programs.
Trial Registration: clinicaltrials.gov identifier: NCT00091988.
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Introduction

Long-term weight control is an elusive aim in obesity

treatment. Although several approaches produce initial

weight loss, few have proven successful in preventing

regain.1,2 Individuals who continue to engage in modified

dietary and physical activity behaviors are most likely

to successfully maintain weight loss.3,4 Thus, current

behavioral weight loss maintenance approaches typically

focus on helping participants refine dietary and exercise self-

management skills that initially produced weight loss.5,6

Although existing weight maintenance programs place

tremendous emphasis on behavioral skill refinement, it is

unlikely that regain is due solely, or even primarily, to a skill

deficit. Rather, participants often anecdotally report that

they know what to do to control their weight, but cannot

motivate themselves to continue to implement these

behaviors. In existing weight maintenance programs, sur-

prisingly little time is spent addressing motivational issues. A

stronger emphasis on motivational factors within a beha-

vioral weight maintenance program offers promise for

improving long-term outcomes. We report here on a

randomized controlled trial evaluating an innovative, theo-

retically based weight loss maintenance program that

specifically targets motivation in comparison to a standardReceived 16 February 2010; revised 20 May 2010; accepted 31 May 2010
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behavioral skill-based weight maintenance program and a

minimal treatment control group.

Novel weight maintenance program conceptual foundation

Several current theories of motivation are relevant to weight

loss maintenance and informed the theoretically based

motivation-focused program that was tested in this trial.

For example, Rothman7 speculated that initiation of beha-

vior change is motivated by the desire to achieve positive

future goals, whereas maintenance is motivated by the desire

to avoid returning to an unfavorable baseline state. This

distinction forms a central conceptual foundation for the

novel maintenance program. Similarly, motivational inter-

viewing (MI)8 is a key component of our novel approach. MI

has been shown to be effective in promoting behavioral

change across a range of health arenas,9 including weight

loss.10,11 The focus of MI on identifying and amplifying

personal motivations for behavioral change and resolving

ambivalence surrounding the behavior change8 is consistent

with other motivational theories, such as self-determination

theory,12 which suggests that successful long-term weight

maintenance is expected when the reasons for self-regulation

are volitional or autonomous. Some evidence suggests that

higher levels of autonomous self-regulation predict more

successful weight management,13,14 with internalization of

perceived autonomous reasons for behavior change hy-

pothesized to prompt continued self-regulation and long-

term success. However, current maintenance approaches do

not explicitly cultivate internalization of autonomous self-

regulation. The novel motivation-focused program evaluated

in the current trial integrated these approaches and theories

to develop specific treatment strategies designed to promote

weight maintenance.

Materials and methods

Participants

Participants were recruited as part of a randomized clinical trial

to determine whether behavioral obesity treatment for over-

weight women with urinary incontinence produces greater

reduction in incontinence frequency than the control condi-

tion (Program to Reduce Incontinence through Diet and

Exercise; PRIDE). Details of this trial and 6-month outcomes

showing that the lifestyle intervention is an effective treatment

for urinary incontinence have been published.15 In brief, 338

overweight and obese women with urinary incontinence were

recruited between July 2004 and April 2006 in Providence, RI,

USA and Birmingham, AL, USA. Women were eligible to

participate if they were at least 30 years of age, had a body mass

index between 25 and 50 kg m�2, reported 10 or more episodes

of urinary incontinence on a 7-day voiding diary, and were able

to walk for exercise. Exclusion criteria included medical

conditions that contraindicated weight loss, pregnancy or

parturition in the previous 6 months or history of current or

persistent urinary tract infection or other medical conditions of

the genitourinary tract. To enroll, participants were required to

successfully complete a 7-day diary of dietary intake and

physical activity. The study was approved by the institutional

review board at each site and written consent was obtained

from all participants.

Study design

Eligible women (N¼338) were randomized in a 2:1 ratio to a

6-month behavioral lifestyle weight loss program (N¼226)

or an education control (N¼112). Participants in the weight

loss arm were further randomized to receive either the novel

motivation-focused weight maintenance program (N¼113)

or a skill-based maintenance program (N¼113). Individuals

were cluster randomized within their intervention group

(N¼18 clusters) so that group cohesion and social support

developed during the weight loss initiation phase could

continue into maintenance. Maintenance conditions were

revealed to participants and clinical staff after completion of

the 6-month weight loss program, so neither participants

nor staff knew which maintenance approach the individuals

would be receiving. Outcome data were collected at baseline,

6 and 18 months.

Interventions

Education control group. Women randomized to the control

group were offered seven education sessions that provided

general information about physical activity, healthy eating

habits and weight loss, following a structured protocol.

Behavioral weight control: weight loss induction. The same

6-month weight loss program was offered to all individuals

randomized to behavioral weight control regardless of main-

tenance condition. The 24-session program was modeled after

the Diabetes Prevention Program16 and the Look AHEAD

lifestyle interventions.17 Weekly group sessions included an

individual weigh in and followed a structured protocol.

Participants were encouraged to lose 10% of their baseline body

weight. A reduced calorie balanced diet was prescribed and meal

replacement product coupons (Slimfast, Slim-Fast Foods Com-

pany, Englewood, NJ, USA) were provided to replace two meals

and one snack per day. Graded exercise goals that progressed to

200min/week or more of moderate physical activity were

provided and participants were given pedometers to promote

increased daily steps. To encourage adoption of the dietary and

physical activity recommendations, training in specific beha-

vioral skills was provided, including self-monitoring, stimulus

control, problem-solving, assertiveness training, social support,

goal setting, cognitive restructuring and relapse prevention.

Common elements of skill-based and motivation-focused

maintenance programs. After the initial weight loss program,

all lifestyle participants received a 12-month weight main-

tenance intervention with bi-weekly group meetings. Group
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meetings were 60 min in length and were conducted by

dietitians, exercise physiologists, nurses and psychologists

following a structured protocol. The overall aim for both

programs was to maintain at least a 10% weight loss.

Participants in both programs were weighed at each session.

Moreover, both groups were given self-monitoring diaries to

continue daily recording of dietary intake and physical

activity behavior. Exercise goals remained at 200 min/week

for both conditions and reduced calorie goals were recom-

mended until 10% weight loss goal was achieved, and then

dietary intake goals focused on weight stability. Meal

replacement coupons (one meal and one snack) continued

to be provided to both groups.

Skill-based maintenance program. The standard behavioral

weight maintenance program reflected current lifestyle

program recommendations4,17 and focused on reviewing

and refining behavioral skills in problem solving, goal

setting, social support and relapse prevention. New skill

development topics introduced included reversing small

weight gains,18 improving body image and self-esteem,19

and expanding exercise options.

Motivation-focused maintenance program. This novel main-

tenance intervention focused on increasing and sustaining

motivation to use the dietary, physical activity and beha-

vioral skills introduced in the initial weight loss phase rather

than on improving and fine-tuning those skills. The

behavioral goals remained the same as in the standard

skill-based maintenance and the intervention sought to

promote these goals using strategies derived from motiva-

tional theories and methods by: (1) strengthening satisfac-

tion with progress; (2) cultivating an identity as a successful

weight loser; (3) eliciting personal motivations for engaging

in long-term behavior change efforts and supporting auton-

omous self-regulation; and (4) developing an enriched array

of non-food related reinforcements and self-care activities to

increase motivation to engage in non-food related activities.

The theoretical underpinnings of the motivational goals

and examples of corresponding treatment strategies are

described briefly below and in expanded detail in online

Supplementary Information (see Supplementary online

materials and tables).

Motivational goal no. 1: Strengthen participants’ satisfaction

with their progressFRothman’s7 concept that initiation of

behavior change is an approach-based self-regulation system

fueled by positive expectations about future outcomes and

that maintenance of behavior change is an avoidance-based

self-regulation system driven by the desire to avoid returning

to an unfavorable baseline state served as the foundation for

this motivational goal. Accordingly, if individuals perceive

their baseline state as aversive and are satisfied with the

outcomes they have obtained, they will be more likely to

continue maintaining new behaviors. The intuitive appeal of

this model is strong, and although empirical tests have

produced mixed results,20,21 in general, greater satisfaction

with weight loss outcomes is associated with better long-

term maintenance.22 Therefore, the motivation-focused

intervention sought to remind participants of unfavorable

aspects of their pre-weight loss state and to heighten their

satisfaction with their post-weight loss state. Videos of

participants were made before starting the weight loss

program, in which they described the impact of their weight

on their daily functioning. These videos were viewed by

participants as a visual reminder of their pre-weight loss

state. To further enhance the recall of the aversive impact

excessive weight had at baseline, participants wore a back-

pack with ten pounds of flour while they climbed stairs to

recreate the experience of being ten pounds heavier.23

Sessions also emphasized positive progress made by having

participants ‘brag’ about their accomplishments.

Motivational goal no. 2: Cultivate identity as a successful

weight loserFthe rich tradition of self-presentation and

cognitive dissonance research indicates public presentation

fosters private identity.24 One study that used self-presenta-

tion theory to promote physical activity among African

American adolescents found that teens who made a video for

their peers describing ways to increase physical activity

reported greater self-efficacy for exercise.25 Similarly, adult

dialysis patients who made a video describing their success-

ful coping strategies later reported better psychological

adjustment than patients discussing difficulties with their

disease.26 Using a paradigm similar to this, participants were

videotaped discussing the positive actions they had taken to

produce weight loss, increase exercise and/or improve eating

habits and strategies to overcome specific challenges

encountered. These videos were then reviewed in the group.

Motivational goal no. 3: Elicit personal motivations for

engaging in long-term behavior change efforts and support

autonomous self-regulationFindividuals who discontinue

exercise and dietary habits that had previously produced

weight loss characterize themselves as losing motivation. MI

seeks to augment an individual’s motivation to change

(or sustain a successful change) by identifying personal goals

for change, eliciting behavior change strategies from

the individual and increasing self-efficacy for engaging in

the behaviors.8 Motivation is increased by highlighting the

discrepancy between current behavior (slips and lapses) and

desired outcomes (long-term weight control, superior quality

of life, greater self-confidence, better and/or improved

health). The addition of MI to skill-based weight loss

programs has been shown to enhance weight loss outcomes

compared with the skill-based approach alone10,11 and MI

techniques are consistent with efforts to support autono-

mous self-regulation.12,27 In the motivation-focused pro-

gram, women were encouraged to identify their personal

reasons for weight management and to identify their core

personal values (for example, religion, family, health, etc.) to

determine the manner in which weight maintenance efforts

might support or conflict with their overall value system.

Eliciting personally relevant reasons for change and support-

ing the congruence between personal values and weight loss
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behaviors were used to support and promote internalization

of autonomous motivations to engage in recommended

weight maintenance behaviors.28 An autonomy-supportive

approach such as this has recently been shown useful in

weight maintenance by investigators using a self-determina-

tion theory-based intervention.14

Motivational goal no. 4: Increase motivation to engage in non-

food related activitiesFtraditional behavioral weight manage-

ment programs tend to pay minimal attention to aspects of

daily functioning outside of eating and physical activity

patterns. Addiction research suggests that developing a

balanced lifestyle that includes hobbies and other sources

of pleasurable activity can provide positive coping strategies

to replace more dysfunctional patterns.29 Further, increasing

the frequency of pleasant events can reduce dysphoric

moods,30 and higher levels of depressive symptoms may

interfere with sustained weight maintenance.3 Early obesity

treatment research focused on increasing alternative sources

of reinforcement,31 but recent treatment has emphasized

this less. Thus, a systematic focus on developing a balanced

lifestyle that includes hobbies and other enjoyable activities

that do not contribute negatively to energy balance was

incorporated. Participants were given opportunities to

identify hobbies and activities which they previously

enjoyed and new ones they might enjoy, with specific goals

set to experiment with identifying an enhanced range of

pleasurable activities to reward themselves and reduce stress.

Intervention fidelity procedures. Fidelity to and distinction

between the motivation-focused and the skills-based main-

tenance program protocols were addressed with explicit

training of the intervention staff and ongoing supervision of

treatment delivery. Audiotapes of 10% of both the skills-

based and motivation-focused maintenance group sessions

were reviewed by an independent rater to assure consistency

with the protocol, with attention paid both to inclusion

of all prescribed elements and exclusion of prohibited

elements. Corrective feedback was provided to intervention

staff as necessary to assure treatment fidelity.

Data collection

Assessments occurred at baseline, 6, 12 and 18 months.

Measures were obtained by research staff blinded to treat-

ment condition. Body weight was measured in street clothes

with shoes removed using a calibrated digital scale (Tanita

BWB 800, Tokyo, Japan) and recorded to the nearest 0.1 kg.

Height was measured at baseline to the nearest centimeter

using a calibrated, wall-mounted stadiometer and a hori-

zontal measuring block. Body mass index was calculated

as kg m�2. Demographic characteristics and medical, beha-

vioral and incontinence histories were obtained by

self-report questionnaires at baseline.

Motivational measures. The treatment self-regulation

questionnaire13 derived from self-regulation theory was used

to measure both autonomous reasons for engaging in weight

control efforts (personal reasons that reflect a self-selected

rationale for change) and controlled or extrinsic motivation

(reasons that are imposed externally). The two treatment

self-regulation questionnaire subscales (autonomous self-

regulation and controlled self-regulation) have been shown

to be valid across health behaviors,32 with higher scores

indicating greater levels of motivation. Autonomous regula-

tion measured by this questionnaire predicts successful

weight loss among morbidly obese individuals engaged in a

very low calorie diet.13 Further, an MI-based intervention for

dietary change showed increased autonomous motivation

on this measure.33

Participants indicated the degree to which they focused on

positive progress to sustain engagement in weight control

behaviors, using a single-item question (‘the way I keep

trying to maintain my weight is by thinking about how far I

have come and the progress I have made’) with a 7-point

response. Frequency in which an individual engaged in self-

reinforcing, pleasurable activities was assessed using a 5-item

scale developed for the study. Higher scores indicate higher

levels of non-food related, self-reinforcing activities.

Measures of self-identity. Self-identify was assessed using an

adaptation of the exercise identity scale.34,35 Exercise

identity scale items inquire about the degree to which

an individual agrees with statements reflecting greater

self-identity as an exerciser using a 5-point scale, with higher

scores denoting greater salience of exercise to self-identity.

The measure has established reliability and good construct

validity,34,35 and has been shown to be sensitive to changes

following a physical activity intervention.36 Four items from

the EIS were administered and items were also adapted to

examine self-concept as a successful weight maintainer and a

successful dieter.

Treatment adherence. Adherence data collected during the

maintenance program included attendance at group sessions

and submission of self-monitoring diaries. Both of these

parameters are consistently associated with better obesity

treatment outcomes.16,37,38

Data analysis

Baseline demographic and clinical characteristics by treat-

ment condition at both levels of randomization (initial

allocation and maintenance randomization) and character-

istics of those participants lost to follow-up or retained were

compared using either a Student t-tests or Wilcoxon tests for

continuous variables. Categorical variables were analyzed

using w2 test or Fishers exact tests, as appropriate. The

primary analysis compares weight change during the main-

tenance phase between the motivation-focused and skill-

based intervention groups with adjustment for weight loss at

6 months. Weight reduction from baseline visit to follow-up

(month 6, 12 or 18) was compared across the three study
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conditions and adjusted for baseline weight. Mixed models

were used to estimate weight and weight changes, account-

ing for recruitment and randomization clusters, and logistic

regression was used to estimate the likelihood of achieving

weight loss of 5% or more. To avoid introducing bias

associated with attrition due to weight regain, missing

weight values were imputed conservatively assuming there

would be no weight change from baseline (entry into weight

loss trial) among subjects lost to follow-up. Summary effect

estimates and standard errors were computed using standard

methods for imputed data.39 The effect of the intervention

method on weight maintenance was evaluated for modera-

tion effects of race and autonomous self-regulation and body

weight at the beginning of the maintenance phase. No

moderation effects were found.

Treatment adherence variables (attendance and self-mon-

itoring diaries submitted) and motivational parameters

(treatment self-regulation questionnaire, self-identify, focus

on progress, reinforcing activities) were compared between

groups with either Student t-tests or Wilcoxon tests for

continuous variables, and for categorical variables using

w2 test or Fishers exact tests. Spearman correlations were used

to determine associations between weight change and

adherence parameters. Multiple regression models were

used to examine the relative contribution of adherence

and motivational variables to weight change, over the

maintenance period.

All statistical analyses were performed using SAS Version

9.1 (SAS Institute, Cary, NC, USA). A P-value of o0.05 was

considered statistically significant.

Results

Participant characteristics

Of the 2116 participants screened by telephone, 1778 were

excluded during screening and 338 (19% African American)

were randomized (Figure 1). Participants in both weight loss

conditions and the control group were similar with respect

to sociodemographic and weight variables at baseline. Study-

wide, the mean (±s.d.) age was 53 (±10) years, and mean

baseline body mass index (36±6 kg m�2) and number of

incontinent episodes (24±18) were similar between groups.

Retention rates were high (X80% at all assessments across all

treatment arms) and did not differ significantly between

conditions. There were no differences in baseline demo-

graphic characteristics, body mass index or urinary incon-

tinence frequency among those women who attended data

collection visits and those who did not.

6-month weight loss induction outcomes

Weight losses after the induction phase and before initiation

of weight maintenance programs were similar for participants

who would go on to receive the motivation-focused main-

tenance and those who would receive the skill-based

maintenance program (�7.98% in both groups; Table 1). Both

active weight loss groups experienced significantly greater

6-month weight loss compared with the control group.

Maintenance treatment conditions had similar attendance

at group sessions during the 6-month weight loss induction,

with individuals receiving motivation-focused maintenance

attending an average of 17 sessions during the initial

6-month program (71%) and those in the standard skill-

based maintenance attending 18 (75%).

18-month weight maintenance outcomes

Weight losses at 18-month follow-up were comparable for

the two maintenance approaches, with both maintenance

groups achieving clinically and statistically significant great-

er 18-month weight losses than the control group. Weight

regain in the 12-month maintenance programs (that is, from

months 6–18) was comparable between the two approaches.

Minimal regain was apparent from months 6–12, with no

significant differences between the groups. Greater regain

was apparent in the interval from months 12–18, but there

were no significant differences in the trajectory of weight

regain between the active maintenance groups at any point.

Attendance at maintenance sessions tended to be greater

for those in the skill-based maintenance program (12.6±6.8

or 52% of available sessions) than participants in the

motivation-focused approach (10.8±7.1 or 45% of sessions;

P¼0.05). Further, participants in the skill-based mainte-

nance program submitted more self-monitoring diaries

during maintenance (15.9±15.5 or 33%) than those in the

motivation-focused maintenance arm (11.3±14.5 or 24%;

P¼0.01). In both maintenance interventions, attendance at

treatment sessions was related to submission of self-monitor-

ing diaries (rho¼0.77 for motivation-focused (Po0.0001) and

rho¼0.76 for skill-based groups (Po0.0001)).

Adherence, specifically attendance at sessions and self-

monitoring diaries, has consistently been associated with

magnitude of weight loss in previous studies.16,37,38 The

correlation between attendance and weight change from

months 6–18 within the skill-based group was �0.36

(P¼0.0003), indicating that greater attendance at skill-based

sessions was associated with smaller weight increases during

maintenance. In contrast, attendance was not significantly

correlated with weight change in the motivation-focused

arm (rho¼�0.15). Similarly, there was a nonsignificantly

stronger association between the number of self-monitoring

diaries submitted during maintenance and weight change

in the skill-based group (rho¼�0.39; Pp0.0001) than in

the motivation-focused group (rho¼�0.22; P¼0.02). The

correlations between self-monitoring behavior and weight

change did not differ significantly between treatment

conditions (P¼0.19).

Motivational and self-identity measures

At the end of the initial 6-month weight loss program,

participants in both active treatment arms had higher
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autonomous motivations for self-regulation than controls

(Table 2), with no difference between them. However,

participants in the motivation-focused maintenance pro-

gram sustained a high level of autonomous reasons for self-

regulation, whereas decreases in autonomous motivations

for self-regulation occurred in the skill-based group, resulting

in significantly higher levels of autonomous self-regulation

in the motivation-focused program than the skill-based

program at 12 months and similar trends at 18 months.

The motivation-focused group maintained significantly

higher levels of autonomous self-regulation than seen

among controls at all follow-up points, indicating that the

112 Allocated to control group 226 Allocated to weight loss intervention  

6 month Follow-up 
97 included in weight loss analysis 

Reasons for exclusion: 
15 discontinued study: 
    10 unwilling to follow program 
      3 family problems  
      1 schedule conflicts 
      1 disappointed by group   

6 month Follow-up 
221 included in weight loss analysis 

Reasons for exclusion: 
    5 discontinued study: 
  3 unwilling to follow program 
  1 illness /medical condition 
  1 schedule conflicts 

2116 Assessed for Eligibility

338 Randomized (Enrolled)

1778 Excluded  
915 Not meeting inclusion criteria 
863 Not interested 

12 month Follow-up 
90 included in weight loss analysis 

2 rejoined study 

Reasons for exclusion: 
2 refused weight loss measurement
1 lost to follow up 
6 discontinued study: 
   3 unwilling to follow program 
   1 regained weight 
   2 other/not specified 

Skill - Based 
12 month Follow-up 

111 included in weight loss  

1 rejoined study 

Reasons for exclusion: 
1 refused weight loss meas. 
5 discontinued study: 
  2 unwilling to follow program 
  2 family problems 
  1 death 

18 month Follow-up 
88 included in weight loss analysis 

2 rejoined study 

Reasons for exclusion: 
4 lost to follow up   

18 month Follow-up 
98 included in weight loss  

Reasons for exclusion: 
5 lost to follow-up     
4 discontinued study: 
   1 unwilling to follow program 
   1 family problems 
   2 illness /medical condition 

Motivation Based  
12 month Follow-up 

110 included in weight loss  

1 rejoined study 

Reasons for exclusion: 
1 refused weight loss meas. 
2 discontinued study: 
    2 unwilling to follow program 

18 month Follow-up 
103 included in weight loss  

Reasons for exclusion: 
2 lost to follow-up     
4 discontinued study: 
   1 unwilling to follow program 
   1 family problems 
   1 schedule conflict 
   1 regained weight 

Randomized to Maintenance Program 

113 to Skills-based Maintenance 113 to Motivational Maintenance  

Figure 1 Participant flow diagram.
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Table 1 Mean weight changes by treatment condition

Variable Motivation-focused Skill-based Control

Weight change, baseline to 6 monthsa

Weight loss (kg), estimated mean (95% CI) �7.82 (�9.07 to �6.57)b �7.64 (�9.26 to �6.03)c �1.45 (�2.55 to �0.35)b,c

Percent weight change, estimated mean (95% CI) �7.98 (�9.22 to �6.73)b �7.98 (�9.64 to �6.33)c �1.48 (�2.59 to �0.37)b,c

Weight change, 6–12 monthsd

Weight loss (kg), estimated mean (95% CI) 0.69 (�0.51 to 1.88) 0.73 (�0.29 to 1.76) �0.66 (�1.58 to 0.26)

Percent weight change, estimated mean (95% CI) 0.67 (�0.71 to 2.06) 0.73 (�0.33 to 1.78) �0.74 (�1.77 to 0.28)

Weight change, 12–18 monthsd

Weight loss (kg), estimated mean (95% CI) 1.88 (1.09 to 2.66)b 1.94 (1.13 to 2.75)c 0.33 (�0.58 to 1.24)b,c

Percent weight change, estimated mean (95% CI) 2.17 (1.31 to 3.02)b 1.99 (1.14 to 2.84)c 0.35 (�0.65 to 1.35)b,c

Weight change, 6–18 monthsd

Weight loss (kg), estimated mean (95% CI) 2.55 (1.02 to 4.08)b 2.66 (1.41 to 3.90)c �0.31 (�1.68 to 1.06)b,c

Percent weight change, estimated mean (95% CI) 2.83 (1.09 to 4.57)b 2.75 (1.41 to 4.09)c �0.37 (�1.85 to 1.12)b,c

Weight change, baseline to 18 monthsa

Weight loss (kg), estimated mean (95% CI) �5.34 (�6.95 to �3.73)b �5.22 (�7.24 to �3.20)c �1.38 (�3.08 to 0.33)b,c

Percent weight change, estimated mean (95% CI) �5.48 (�7.09 to �3.87)b �5.55 (�7.47 to �3.64)c �1.51 (�3.30 to 0.28)b,c

Weight loss of 4¼5% or greater, n(%)

Month 6 76 (42.37%)b 77 (43.24%)c 26 (14.39%)b,c

Month 12 67 (40.40%)b 72 (43.32%)c 27 (16.29%)b,c

Month 18 55 (38.35%)b 57 (39.79%)c 31 (21.86%)b,c

aControlling for baseline weight, as well as clinic site. bMotivation-focused differed from control at the Po0.05 level. cSkill-based differed from control at the Po0.05

level. dControlling for weight change, 0–6 months, as well as clinic site.

Table 2 Motivational and self-concept measures

Variable Visit Motivation- focused N Skill-based N Control N Motivation- focused Skill-based Control

Self-regulation

Autonomous 0 Months 113 113 110 6.62 (±0.50) 6.54 (±0.61) 6.56 (±0.53)

6 Months 109 109 94 6.61 (±0.61)a 6.57 (±0.59) 6.29 (±0.95)a

12 Months 106 104 88 6.59 (±0.63)a,b 6.47 (±0.65)b 6.23 (±0.93)a

18 Months 103 98 88 6.53 (±0.72)a 6.39 (±0.76) 6.27 (±0.87)a

Controlled 0 Months 113 113 110 3.33 (±1.35)b 2.92 (±1.17)b,c 3.40 (±1.30)c

6 Monthsd 109 109 94 3.40 (±1.37) 2.99 (±1.22) 3.55 (±1.44)

12 Monthsd 106 104 88 3.62 (±1.49)a 3.13 (±1.38) 3.36 (±1.40)a

18 Monthsd 103 98 88 3.54 (±1.46) 3.05 (±1.34) 3.39 (±1.50)

Focus on progress 0 Months 113 113 110 2.66 (±1.01) 2.69 (±0.90) 2.69 (±0.98)

6 Months 109 109 94 3.90 (±0.88)a 3.86 (±0.89)c 3.17 (±0.93)a,c

12 Months 106 104 88 3.32 (±0.95)a 3.44 (±0.88)c 3.02 (±0.91)a,c

18 Months 103 98 88 3.20 (±1.03) 3.26 (±0.94) 2.98 (±1.01)

Self-reinforcement 0 Months 113 113 110 18.5 (±4.36) 19.5 (±4.16) 18.6 (±4.06)

6 Months 109 109 94 19.7 (±4.01)a 19.8 (±4.12)c 18.3 (±4.47)a,c

12 Months 106 104 88 19.2 (±4.17) 20.0 (±4.02)c 18.6 (±4.34)c

18 Months 103 98 88 19.4 (±4.18) 20.2 (±4.29)c 18.3 (±4.41)c

Self-concept

Exerciser identity 0 Months 113 113 110 9.10 (±4.50) 9.81 (±4.75) 8.96 (±4.36)

6 Months 109 109 94 11.8 (±4.45)a 12.4 (±4.75)c 9.30 (±4.35)a,c

12 Months 106 104 88 11.9 (±4.95)a 11.9 (±4.92)c 9.01 (±4.70)a,c

18 Months 103 98 88 11.9 (±5.20)a 12.1 (±5.16)c 8.96 (±4.71)a,c

Dieter identity 0 Months 113 113 110 8.04 (±4.08) 8.11 (±3.53) 7.94 (±3.48)

6 Months 109 109 94 12.1 (±3.87)a 12.4 (±4.18)c 9.40 (±4.14)a,c

12 Months 106 104 88 12.3 (±4.24)a 11.7 (±4.29)c 9.42 (±3.91)a,c

18 Months 103 98 88 11.9 (±4.15)a 12.1 (±4.32)c 8.80 (±4.11)a,c

Weight loser identity 0 Months 113 113 110 8.94 (±3.63) 9.28 (±3.42) 9.15 (±3.27)

6 Months 109 109 94 12.7 (±3.62)a 12.6 (±3.71)c 9.71 (±3.64)a,c

12 Months 106 104 88 12.4 (±3.92)a 12.4 (±3.84)c 9.90 (±3.80)a,c

18 Months 103 98 88 12.2 (±4.12)a 12.3 (±4.05)c 9.22 (±3.53)a,c

aMotivation-focused differed from control at the Po0.05 level. bMotivationally focused differed from skill-based at the Po0.05 level. cSkill-based differed from

control at the Po0.05 level. dAdjusted for baseline value. P-values were calculated from Wilcoxon test.
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motivational intervention resulted in the targeted changes.

In contrast the skill-based program did not differ signifi-

cantly from controls with respect to autonomous self-

regulation during the maintenance phase. Further, there

were no differences between skill-based and motivation-

focused groups in controlled motivations for self-regulation.

Autonomous self-regulation was associated with weight

change during maintenance in the motivation-focused

group (r¼�0.24, P¼0.02), but not within the skill-based

group (r¼�0.08, P¼0.45). Controlled self-regulation was

not associated with weight loss in either maintenance group

(r¼0.17, P¼0.09 in the motivation-focused group; r¼0.13,

P¼0.22 in the skill-based group).

Focusing on previous progress was specifically addressed as

a strategy to stay motivated in the motivation-focused

program only; yet both groups reported significantly greater

focus on progress at 6- and 12-months compared with

controls and no differences between the maintenance

conditions with respect to the importance of this strategy

were observed. By 18-month follow-up, there were no

differences between the intervention conditions and con-

trols. The degree to which participants indicated they

focused on their progress was correlated with weight

maintenance in both programs, with greater focus on

progress associated with smaller regains (in motivation-

focused, r¼0.50, Po0.001 and in skill-based, r¼�0.38,

Po0.001). Higher frequency of reinforcing, pleasurable

activities was associated with smaller weight gains during

maintenance among both the motivation-focused group

(r¼�0.20, Po0.05), which was instructed to increase

reinforcing activities, and in the skill-based group

(r¼�0.27, Po0.01), which was not.

Participants entered the study without strong self-concepts

as either an exerciser or a successful weight control agent

(Table 2). However, both active treatment groups indicated

greater self-identity as both an exerciser and as successful at

weight control than controls at every post-treatment assess-

ment point, with no differences between the skill-based and

motivation-focused groups. Furthermore, greater self-identi-

fication as an exerciser was associated with weight change

during the maintenance phase for both skill-based

(r¼�0.29, Po0.01) and motivation-focused programs

(r¼�0.43, Po0.001).

Variables associated with weight loss within the two
maintenance programs

Multivariate models to predict weight change during

the maintenance phase within each program considered

adherence variables (attendance and self-monitoring diaries)

and motivational parameters (autonomous self-regulation,

controlled self-regulation, self-concept as exerciser, self-

concept as a weight loss success, focus on progress and

reinforcing activities). Different predictors emerged for the

two programs. Within the skill-based program, self-monitor-

ing diaries and successful weight maintainer self-concept

predicted weight change during the maintenance phase.

Each additional diary submitted in this group was associated

with a reduction of 0.13 kg (P¼0.001) in weight regain and

each additional unit increase on the weight maintainer self-

identity scale was associated with a reduction in 0.56 kg

(Po0.001) in regain. In the motivation-focused program,

focus on progress and self-concept as an exerciser predicted

weight change, wherein each unit increase on the focus on

progress scale was associated with a reduction of 2 kg

(Po0.001) in regain and each unit increase on the self-

concept as an exerciser scale was associated with a reduction

of 0.28 kg (P¼0.02). Thus, the typical predictors of standard

behavioral weight control outcomes (adherence measures)

were not predictive in the novel maintenance program.

Furthermore, although the effect of autonomous self-regula-

tion was unaffected by the adherence measures, it was

completely attenuated by focus on progress and exercise

self-identify; focus on progress attenuated 85% of the effect

of autonomous self-regulation and exercise self-identity

attenuated 69% of the effect of autonomous self-regulation,

and together the two factors fully attenuated the relation-

ship between weight loss and autonomous self-regulation.

Discussion

The PRIDE study showed effective weight maintenance

outcomes at 18 months with similarly positive results

achieved by the traditional skill-based approach and the

novel motivation-focused program. The final 18-month

weight loss average of �5.5% among women in the

skill-based group is comparable to outcomes reported for

the Diabetes Prevention Program40 and other behavioral

obesity programs.5 Thus, the skill-based approach imple-

mented in the current study reflected best practices of

obesity treatment clinical trials, and the finding that the

motivation-focused approach was as effective as the success-

ful standard skill-based method suggests that this novel

weight maintenance program offers a viable evidence-based

alternative approach for weight maintenance.

The pursuit of strategies to enhance weight maintenance

has been a pressing challenge for obesity researchers.

Although the novel maintenance program did not result in

superior outcomes than the standard skills approach, the

success of this new motivationally based approach provides

clinicians and researchers with an attractive intervention

alternative to use when addressing the challenge of sustain-

ing weight loss. To maximize the clinical utility of this novel

approach, further research is warranted to identify whether

some women prefer one approach over the other and if

congruence between preference and treatment approach has

any implications for success in weight maintenance.

Previous studies have examined specific motivational

components in weight loss or weight maintenance

programs, but to our knowledge, this is the first study to

examine a theory-based weight maintenance program that
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incorporates multiple motivational strategies. The interven-

tion showed some of the anticipated benefits in targeted

motivational constructs. The specific focus on eliciting

personalized reasons for behavior change, a central feature

of the motivation-focused program, resulted in sustained

autonomous self-regulation levels in this group. Signifi-

cantly, higher autonomous motivations for self-regulation

during maintenance in the motivation-focused group than

the skill-based group would suggest that consistent and

specific attention on eliciting and supporting personally

relevant motivations for weight management promoted

internalization of autonomous self-regulation and forestal-

led the decline in autonomous self-regulation seen over the

course of the skill-based program. Similarly, previous

research with morbidly obese individuals undergoing a

medically supervised diet showed a relationship between

autonomous self-regulation and weight change.13 However,

Williams et al.13 found an association between autonomous

self-regulation and attendance, which was not observed in

the current study, perhaps reflecting the shorter, 6-month

period examined in that study or greater pressure to

attend their program, which provided medical supervision

and food. More recently, Silva et al.14 showed that a self-

determination theory-guided weight control treatment

approach that shared some characteristics with the current

motivation-focused maintenance program produced

significantly better weight losses than a more standard

health education approach. Responses to several other

motivational constructs changed over time in both the

motivation-focused and skill-based programs, and these were

associated with weight loss outcomes in both conditions.

Specifically, stronger self-concept as a successful weight loss

maintainer and self-identity as an exerciser emerged in both

groups, even though there was no explicit focus on these

parameters within the skill-based program. This might be

because of the fact that both maintenance groups were

successful in achieving weight maintenance. Self-identity

theory would suggest that the more an individual engages in

a behavior, the more that behavior will become central to

the person’s self-concept. In as much as participants in

both maintenance programs were successful and engaged

in appropriate weight regulation behaviors to support long-

term weight maintenance, it might be expected that

participants in both programs would experience changes in

their self-concepts. The specific efforts within the motiva-

tion-focused maintenance program to cultivate an identity

as an exerciser did not confer any added benefits compared

with the standard skill-based approach, perhaps because of

the emphasis in both programs on sustaining a high level of

physical activity (200 min/week).

The focus on progress was associated with better weight

maintenance in both maintenance approaches. Interest-

ingly, although the strategy was manifestly addressed in

the motivation-focused program, it was self-initiated in the

skill-based program. The beneficial impact of emphasizing

progress is consistent with Rothman’s7 hypotheses and

indicates the potential importance for this strategy in

weight maintenance broadly, even in more traditional

programs.

Participant treatment engagement in the skill-based

maintenance program resembles with that of other weight

loss studies.16,38 Specifically, greater attendance was signi-

ficantly correlated with reduced weight regain and better

overall weight loss outcomes. Interestingly, a different

pattern emerged in the motivation-focused program. Atten-

dance at sessions of the motivation-focused program was not

associated with weight loss outcomes, raising a question

about whether their sustained higher levels of autonomous

self-regulation facilitated their ability to achieve weight

maintenance without the external monitoring of interven-

tion staff. Submission of self-monitoring diaries was signi-

ficantly correlated with weight loss outcomes in both the

conditions; however, the relationship was much stronger in

the skill-based program, accounting for 14% of the variance

in weight change, compared with 5% in the motivationally

based program. The lack of association between attendance

and weight loss outcomes and the minimal contribution of

self-monitoring diaries to understanding the variability in

weight change during maintenance in the motivation-

focused program stands in stark contrast to previous

literature, and raises questions about whether there are

different parameters that are associated with success within

this novel approach. Internalization of perceived autono-

mous self-regulation for the behaviors necessary to sustain

weight loss would be argued as the mechanism of sustained

behavior change by self-determination theory, and thus

greater elucidation of this process as a potential mediator

in the novel motivation-focused maintenance program is

warranted. Self-determination theory would further posit

that supporting basic human needs of autonomy and

competence are critical for sustained implementation of

behavior change and therefore continued examination of

the interplay between autonomy support and the cultivation

of perceived competence (that is, skill level) may be a fruitful

avenue for future weight maintenance research.

Some limitations to the study must be noted. Participants

were all overweight women with urinary incontinence; thus,

weight maintenance outcomes may not generalize outside

this population. Optimism that these results translate to

overweight women more broadly can be found in the

similarities between the baseline characteristics of PRIDE

participants and those of other studies of overweight

populations with obesity-related co-morbidities.41 Further,

the weight losses observed during the initial weight loss

induction period of PRIDE are quite similar to those reported

in other studies,38,42 and the weight change in the skill-based

maintenance program is comparable to what has been

reported by others.5 Whether this motivation-focused inter-

vention would also be effective among overweight men

remains to be seen. Further, assessment of motivational

variables was limited, with several measures consisting of

single items. Despite these cautions, this novel maintenance
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approach offers great promise for expanding effective

treatment alternatives for sustained weight control.

Future explorations of motivational maintenance

approaches would benefit from a more extensive approach

to assessing the range of motivational constructs and

analyses examining whether these constructs mediate treat-

ment outcomes. Furthermore, inclusion of self-efficacy

measures consistent with the social cognitive theory-based

skills building approach would permit examination of

separate and combined effects of self-determination theory

and social cognitive theory derived constructs. Such a

research agenda will further the identification of individuals

most likely to benefit from motivation-focused maintenance

(or from skills-based approaches) and the mecha-

nism(s) of action by which the interventions are effective.

This will also allow further refinement of the motivational

goals addressed in treatment and the strategies most likely

effective in achieving them.
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