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Abstract

Purpose—To examine whether enhancing standard behavior weight loss interventions (SBWP)
with additional strategies at the initiation of the intervention (ADOPT) or providing the additional
strategies at predetermined times over the intervention period (MAINTAIN) enhances 18 month
weight loss.

Methods—This was a clinical trial with participants (n=195; age= 43.2+8.6 yrs; BMI=33.0£3.4
kg/m?2) randomized to SBWP, ADOPT, or MAINTAIN. All were prescribed an energy restricted
diet and physical activity, with group intervention sessions delivered over 18 months. ADOPT
received additional phone contact (months 1-3), supervised exercise (months 1-6), and behavior
campaigns (months 4-9). MAINTAIN received additional phone contact (months 4-6), supervised
exercise (months 7-12), and behavior campaigns (months 13-18).

Results—There was a significant Group X Time interaction for weight loss (p=0.0032). SBWP
lost 9.3+0.9, 7.8+1.1, and 5.9+1.2 kg at 6, 12, and 18 months, respectively. ADOPT lost 8.9+0.9,
7.6+1.2, and 5.8+1.2 kg, and MAINTAIN lost 9.7+0.9, 11.0+1.2, and 9.0+1.2 kg at 6, 12, and 18
months, respectively. The Group X Time interaction for SBWP vs. MAINTAIN (p=0.0033) and
ADOPT vs. MAINTAIN (p=0.0075) was significant. There was a significant Group X Time
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interaction for change in fitness (p=0.0060). The Group X Time interaction for MAINTAIN vs.
ADOPT (p=0.0018) was significant with a trend for MAINTAIN vs. SBWP (p=0.0525).

Conclusions—MAINTAIN improved 18-month weight loss compared to SBWP and ADOPT,
with statistical trends that MAINTAIN resulted in greater improvements in fitness. These results
suggest that time-based strategies emphasizing physical activity conferred greater benefits when
delivered later and over the full course of intervention. This provides valuable information for the
implementation of time-based strategies to improve long-term weight loss and fitness in
overweight and obese adults.
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INTRODUCTION

Excessive body weight has been shown to be associated with risk for numerous chronic
diseases including heart disease, diabetes, some forms of cancer, and a variety of
musculoskeletal disorders.(18) Estimates in the United States suggest that more than 65% of
adults are overweight (Body Mass Index [BMI] =25 kg/m?2) and more than 30% are obese
(BMI =30 kg/m?).(7) Thus, there is a compelling need for interventions to treat obesity and
mitigate associated health risks.

Behavioral interventions consisting of modifications to dietary and physical activity
behaviors have long been considered a cornerstone in the treatment of overweight and
obesity. These interventions have typically resulted in loss of approximately 10% of initial
body weight.(25) However, available data indicate (24) that only 51% of subjects in a
behavioral weight loss program actually achieve this magnitude of weight loss after 6
months of intervention. Moreover, longer-term data suggest that weight loss is difficult to
sustain, and it is estimated that one-third to one-half of initial weight loss is regained within
12-18 months following treatment.(21) Thus, research aimed at enhancing initial effects of
behavioral interventions on weight loss and improving longer-term weight loss maintenance
is a public health priority.

Physical activity is a key contributor to enhancing initial weight loss. Indeed, the
combination of reduced energy intake and increased physical activity has been shown to
yield improvements in weight loss of 2-3 kg in comparison with reduced energy intake
alone.(6) Moreover, physical activity is predictive of improved long-term weight loss and
minimizing weight regain.(11-13) This is acknowledged in guidelines from leading
organizations.(6) However, the maintenance of a sufficient dose of physical activity is
challenging and adherence is typically less than optimal, with our own research suggesting
that only 25-30% of individuals in behavioral weight loss programs perform sufficient
physical activity to impact long-term weight outcomes.(12) Thus, more effective behavioral
strategies are needed to enhance maintenance of physical activity, which may improve long-
term weight loss outcomes.
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The challenges of sustaining physical activity long-term in response to a behavioral weight
loss intervention may be a result of a number of factors. It could be hypothesized that
standard behavior weight loss interventions do not adequately teach behavioral skills that
allow for sufficient adoption and maintenance of physical activity during initial phases of
the program. Therefore, one strategy would be to enhance the intervention during the initial
weeks of the intervention in an attempt to improve the engagement in physical activity.
Alternatively, it could be hypothesized that a greater emphasis needs to be placed on
physical activity at times during the intervention when it is likely that adherence to physical
activity may start to decrease, and this decrease in adherence has been observed at 12, 24,
and 52 weeks of a standard behavioral weight loss program.(10, 14) Thus, adding strategies
as these specific time points of the intervention (i.e., time-based strategies) may be effective
at sustaining physical activity, which may translate into improve long-term weight loss.

To our knowledge, there are no previous investigations that have examined the relative
efficacy of targeted time-based strategies to enhance the adoption or maintenance of
physical activity in the context of a comprehensive behavioral weight loss intervention.
Therefore, the purpose of the present study was to examine whether time-based strategies
added either initially or throughout an intervention weight loss, physical activity, and fitness
over a period of 18 months compared to a standard behavioral weight loss intervention
alone.

METHODS AND PROCEDURES

Design

Subjects

This study was a randomized clinical trial. Eligible individuals were randomized to one of
three intervention groups: 1) standard behavioral weight loss program (SBWP), 2) SBWP
plus intervention strategies for physical activity implemented over the initial 9 months
(ADOPT), or 3) SBWP plus additional intervention strategies for physical activity
implemented between months 4-18 (MAINTAIN). The randomization sequence was
generated by the study biostatistician (WL), and the randomization was stratified based on
gender (male or female) using a computer generated allocation, and only occurred after the
participant successfully completed the baseline assessments. The Principal Investigator
(IMJ) was responsible for making the final determination on participant eligibility, clearing
participants to be randomized, and for oversight of the implementation of the randomization
process. Study participants were informed of their group assignment at their first
intervention session. Outcomes were assessed at 0, 6, 12, and 18 months. All study
procedures were approved by the University of Pittsburgh Institutional Review Board.

Subjects were recruited through newspaper, television, radio, and direct mail advertisements
in the Greater Pittsburgh Area. Recruitment occurred between September 2003 and February
2005 with outcome assessments completed by August 2006. Eligibility requirements
included body mass index >25.0 to <40.0 kg/m? and age between 18-55 years. Exclusion
criteria included history of cardiovascular disease, presence of metabolic condition that
might affect body weight (e.g., diabetes mellitus, hypothyroid), presence of a medical
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condition that would preclude reducing energy intake or increasing physical activity, taking
medication that would affect body weight (e.g., thyroid medication, psychotropic
medication) or heart rate response to exercise (e.g., beta blocker), sustained weight loss of
=>5% within the past 12 months, regular participation in physical activity =20 min/d on =3
days/wk over the prior 6 months. Moreover, women pregnant in the past 6 months, currently
pregnant, or planning on becoming pregnant in the subsequent 18 months were excluded
from participation. Subjects completed a detailed medical history and a physical activity
readiness questionnaire, obtained written consent from their physician, and provided
informed consent prior to participation in this study. The Principal Investigator (JMJ) was
responsible for conducting all study orientation sessions and for obtaining written informed
consent from the study particpants.

Outcome Assessments

The primary outcomes for this study, which are described in detail below, were assessed at
0, 6, 12, and 18 months. Subjects received compensation of $50 for completion of the
assessments at 6, 12, and 18 months. Assessments were conducted at the Physical Activity
and Weight Management Research Center at the University of Pittsburgh. Assessment staff
knew that the participants were in an active weight loss intervention for this study because
this study did not include a no-treatment control condition. To minimize the potential for
bias, the staff did not have access to the prior assessment data when assessments were being
conducted. There were no serious adverse events reported.

Body weight was assessed to the nearest 0.1 kg (0.25 pounds) using a calibrated scale with
the subject clothed in a cloth hospital gown. A wall-mounted stadiometer was used to assess
height to the nearest 0.1 cm. BMI was computed as kg/m?.

Body composition was assessed using bioelectrical impedance. The equation proposed by
Segal et al. (22) was used to compute lean body mass (LBM), with percent body fat
computed as: Percent Body Fat = [(weight — LBM)/weight]*100. Fat distribution was
determined using anthropometry and included waist circumference measured horizontally at
the level of the umbilicus, hip circumference measured at the widest observed aspect of the
buttocks, and sagittal diameter measured at the iliac crest. All anthropometric measurements
were represented as the average of two measures that differed by <1.0 cm.

A submaximal graded exercise treadmill test was used to assess cardiorespiratory fitness.
The grade of the treadmill was 0% at the initiation of the test and increased by 2.5% at 3
minute intervals. Speed remained constant at 80.4 m/min (3.0 mph). Test termination
occurred when the subject achieved >85% of age-predicted maximal heart rate measured by
electrocardiography (ECG), with age-predicted maximal heart rate computed as 220 minus
the age of the subject. A cardiologist reviewed the results, and subjects determined to have
abnormalities on the ECG or evidencing other contraindications to exercise were referred to
their primary care physician for follow-up evaluation prior to proceeding with participation
in this study.

Energy expenditure (kcal/wk) in physical activity and bouts of physical activity performed
over the previous week were assessed using the questionnaire developed for the Harvard
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Alumni Study.(20) A food frequency questionnaire was used to provide an estimate of
energy intake (kcal/d) and percent of macronutrient composition (fat, carbohydrates,
protein).(2, 3) The Eating Behavior Inventory (EBI) (19) was used to assess engagement in
eating behaviors consistent with weight control.

Interventions

The details of the interventions used for SBWP, ADOPT, and MAINTAIN are provided
below (also see Text, Supplemental Digital Content 1, additional details of the intervention
components). The intervention occurred at the Physical Activity and Weight Management
Research Center at the University of Pittsburgh, which includes intervention space, private
weigh-in areas, and access to fitness facilities that were used for this study.

SBWP—Subjects in SBWP were instructed to attend group-based intervention sessions
throughout the 18-month intervention. Sessions were conducted weekly for months 1-6 and
every other week during months 7-18. Sessions were scheduled for approximately 45
minutes and were led by an interventionist trained in health psychology, nutrition, or
exercise. These sessions were modeled after sessions as previously described.(10-13)

The dietary intervention included instruction to reduce energy intake and dietary fat
consumption, and is based on dietary interventions implemented in other weight loss studies.
(11-13, 15) Energy intake was prescribed at 1,200 kcal/d for subjects <90 kg (<200 Ibs) or
1,500 kcal/d for subjects >90 kg (>200 Ibs). Dietary fat intake was prescribed at 20-30% of
total energy intake. Meal plans were provided along with a published reference for calorie
and fat composition of popular foods. Subjects were instructed to self-monitor food intake in
a weekly diary provided to them, and completed diaries were reviewed by the
interventionists and feedback was provided to the subjects in an effort to maximize
adherence to the dietary recommendations of the study.

Structured periods of physical activity were also prescribed, which progressed from an
initial duration of 100 minutes per week to 150 min/wk at week 5, and 200 min/wk at week
9, with subjects encouraged to maintain at least 200 min/wk of physical activity for the
remainder of the 18 month intervention period. Subjects were encouraged to distribute
activity over 5 d/wk, with the minimum duration of any bout of activity =10 min. We have
previously demonstrated that this physical activity prescription is effective for enhancing
physical activity participation.(10) Moderate-to-vigorous physical activity intensity was
prescribed and defined as 11-15 on the 15-point rating of perceived exertion (RPE) scale.(1)
Similar to dietary intake, subjects were instructed to self-monitor physical activity in a
weekly diary that was reviewed and annotated by the interventionists.

ADOPT—Subjects in ADOPT received all of the components described above for SBWP.
In addition, subjects received additional intervention strategies over the initial 9 months of
the intervention aimed at enhancing compliance to the recommended dose of physical
activity. These included telephone contacts (Month 1-3), supervised physical activity
sessions (Month 1-6), and physical activity campaigns (Month 4-9). The timing of these
intervention strategies is illustrated in Figure 1.
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The additional telephone contact involved a bi-weekly 10-minute telephone call from a
member of the intervention staff, and these were in addition to the in-person group
intervention visit for weeks 1-12. The interventionist followed a structured script for the
telephone intervention calls, with the goal to complete this call in <10 minutes. The focus of
the call was to identify existing or anticipated barriers to the participant’s physical activity
behaviors and to identify strategies to overcome these barriers.

During weeks 1-24, subjects in ADOPT were encouraged to participate in a supervised
session with the intervention staff in conjunction with attending a group intervention
meeting. These sessions involved the use of cardiovascular training equipment (treadmills
and stationary cycles) that were located in the Physical Activity and Weight Management
Research Center, or an outdoor walk. A minimum of 30 minutes per session was
encouraged. All remaining exercise for this study was performed under non-supervised
conditions.

During months 4-9 subjects in ADOPT participated in two 12-week campaigns to promote
physical activity. These campaigns involved the use of pedometers to promote daily and
weekly step goals consistent with the prescribed dose of exercise. Examples of campaigns
included *“10,000 Steps” where subjects were encouraged to achieve 10,000 steps per day or
other campaigns that had a regional or seasonal theme.

MAINTAIN—Subjects in MAINTAIN received all of the components described above for
SBWP. In addition, subjects received the ADOPT intervention strategies, but these were
implemented across the full 18 months of intervention in contrast to the 9-month period
utilized in the ADOPT intervention. Specifically, the telephone intervention contacts were
provided during Months 4-6, supervised physical activity sessions were provided during
Months 7-12 in conjunction with the behavioral group sessions, and physical activity
campaigns were provided during Months 13-18. The timing of these intervention strategies
is illustrated in Figure 1.

Statistical Analysis

An a-priori power calculation was computed based on expected differences in body weight
at 18 months among the randomized groups. Results of this a-priori power analysis indicated
that 63 subjects per group would provide 80% power at an alpha level of 0.05 to detect a 3.6
kg weight loss difference between the SBWP group and either the ADOPT or MAINTAIN
group, equivalent to a 50% effect size. The outcomes presented include intention-to-treat
analyses.

Statistical analyses were performed using SAS (version 9.2), with the type | error rate fixed
at 0.05 (two-tailed). Normality of outcome variables was checked using the Kolmogorov-
Smirnov test. Differences between treatment groups in baseline characteristics were
examined using the Chi-square test for categorical variables and analysis of variance for
continuous variables.

Separate mixed effects models using the Unstructured dependence structure, UN, were fit to
the outcomes with 4 time points (baseline, 6, 12, and 18 months) for weight, BMI, waist
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circumference, hip circumference, waist-to-hip ratio, sagittal diameter, percent body fat,
fitness, and physical activity measured via questionnaire, EBI, and dietary intake. Changes
from baseline were calculated and modeled using a mixed effects model with 3 time points
adjusting for baseline measure in the model as a covariate. Inferences were focused on the
treatment effect, time effect, and treatment by time interaction effect. Least-square means
and differences between least-square means were obtained from the models along with their
standard error estimates. Intent-to-treat analyses were conducted using multiple imputation
implemented using SAS procedures PROC MI and PROC MIANALYZE. For each
outcome, ten datasets were imputed and results were then combined.

This study randomized 213 subjects to the three intervention groups. As shown in Figure 2,
18 subjects were removed from the study for reasons that made them ineligible to continue
their participation after randomization. Thus, 195 subjects were eligible to continue with the
intervention for the entire 18 month period. Of these 195 subjects, a total of 140 subjects
(71.8%) provided data for the primary outcome of body weight at the 18 month assessment,
which resulted in attrition of 28.2%. The retention rates by randomization group at the 6, 12,
and 18 month assessment periods are shown in Figure 2, and there was no significant
difference in retention between the groups. Results are presented with data analyzed using
multiple imputation for intention-to-treat analysis for the 195 subjects eligible to complete
the 18 month study. Descriptive characteristics are shown in Table 1.

Weight Change

The primary outcome in this study was change in body weight at 18 months between the
three intervention conditions (see Table 2 and Figure 3). Weight loss at 18 months was 5.9
(SEM=1.2) kg in SBWP, 5.8 (SEM=1.2) kg in ADOPT, and 9.0 (SEM=1.2) kg in
MAINTAIN. The significant Group X Time interaction (p=0.0032) indicates that the pattern
of weight loss varied between the intervention groups.

Additional analyses were performed to probe whether the differences in weight change
could be attributed to different weight loss patterns between 0 and 6 months, 0 and 12
months, or 0 and 18 months. These analyses revealed no significant differences between the
groups for weight loss from 0 to 6 months. MAINTAIN lost significantly more weight from
0 to 12 months compared to ADOPT (p=0.0408) with a trend for greater weight loss when
compared to SBWP (p=0.0558), with no significant difference between SBWP and ADOPT
(p=0.8850). There was also a non-significant trend for greater weight loss from 0 to 18
months in MAINTAIN compared to both SBWP (p=0.0652) and ADOPT (p=0.0768), with
no difference in weight loss between SBWP and ADOPT (p=0.9334). A similar pattern of
results was observed when BMI data were analyzed (see Table 2).

Body Composition and Body Fat Distribution

The pattern of change in body fatness and body fat distribution is similar to that observed for
change in body weight and BMI (see Table, Supplemental Digital Content 2, change in
antropometry, body composition, and macronutrient composition by intervention condition).
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There was a significant Group X Time interaction (p=0.0345) for the comparison of change
in percent body fat between the groups. There was also a significant Group X Time
interaction for comparison of change in hip (p=0.0009), with a trend for a significant Group
X Time interaction for change in waist circumference (p=0.07) and sagittal diameter
(p=0.0896).

Cardiorespiratory Fitness

The pattern of change in fitness across the 18 month intervention is shown in Table 2 and
Figure 4. Time to achieve 85% of age-predicted maximal heart rate increased in all groups
from 0 to 18 months; however, the significant Group X Time interaction (p=0.0060)
indicates that the pattern of change across this period differed between the groups. Post-hoc
comparisons revealed a significant Group X Time interaction when comparing MAINTAIN
and ADOPT (p=0.0018), with a non-significant trend for a Group X Time interaction when
comparing MAINTAIN and SBWP (p=0.0525). The Group X Time interaction when
comparing SBWP and ADOPT was not statistically significant (p=0.5605).

Physical Activity

Overall, there was a non-significant time effect (p=0.1057) for change in physical activity
energy expenditure assessed by questionnaire, and the lack of a significant Group X Time
interaction suggests that the pattern of change in physical activity was similar across the
three intervention groups. Analysis of data for bouts of physical activity revealed a similar
pattern that was observed for energy expenditure (see Table 2).

Dietary Intake and Eating Behavior

Self-reported dietary intake showed significant decreases in energy intake (p<0.0001) and
percent dietary fat intake (p<0.0001), with significant increases observed for percent
carbohydrate intake (p=0.0015) and percent protein intake (p=0.0005) (see Table 2 and see
Text, Supplemental Digital Content 2, change in antropometry, body composition, and
macronutrient composition by intervention condition). However, there were no differences
between intervention groups in macronutrient intake. Moreover, there was a significant
(p<0.0001) improvement in eating behaviors recommended for weight control as measured
by the EBI, and a significant Group X Time interaction (p=0.0390) across the 18 months of
this study (see Table 2).

DISCUSSION

The major finding of the current investigation is that implementing enhanced physical
activity strategies (MAINTAIN) across an intervention period of 18 months is associated
with superior weight loss compared to both SBWP and ADOPT. Traditionally, a SBWP
results in initial mean weight loss of approximately 10% of initial body weight, with initial
weight loss followed by a period of weight regain.(25) A similar pattern was observed in
this study in response to SBWP, with a 9.3 kg weight loss at 6 months followed by a weight
regain of 3.4 kg over the subsequent 12 months (see Table 2 and Figure 3). Thus, weight
regain after the six month weekly intervention was approximately 37% of initial weight loss,
which is consistent with observed weight regains in behavioral weight management
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programs.(25) Similarly, the ADOPT intervention, which utilized enhanced physical activity
strategies during the first half of the 18-month intervention, did not improve weight loss in
comparison to SBWP. ADOPT resulted in initial weight losses of 8.9 kg followed by weight
regain of 3.5 kg, which was equivalent to regain of 35% of initial weight loss. In contrast,
MAINTAIN resulted in 9.7 kg of weight loss at 6 months with only 0.7 kg of weight regain
between months 6 and 18, which was equivalent to regain of 6% of initial weight loss.

The present findings suggest that MAINTAIN may be a useful approach for sustaining
weight loss, and this may be coupled with greater improvements in fitness (see Table 2 and
Figure 3). These findings are important because increases in cardiorespiratory fitness have
been shown to be important for reducing health risk in overweight and obese adults.(9) For
example, Wing et al. (26) have reported a higher level of fitness, in both overweight and
obese adults with diabetes, is associated with improved glucose control and decreased odds
of hypertension. Jakicic et al.(16) have also reported improvements in fitness are associated
with improved HbA1c in type 2 diabetics after controlling for weight loss and use of
diabetes medication. It has also been shown that a higher level of fitness, independent of
measures of obesity, is associated with a reduced risk of cardiovascular disease morbidity
and mortality.(9) However, the results from this study should be interpreted with caution,
because while there was an overall difference between the interventions, post-hoc
comparisons showed only trends towards significant differences in fitness for MAINTAIN
vs. SBWP.

Although MAINTAIN was effective at improving weight loss compared to both SBWP and
ADOPT, while also improving fitness compared to ADOPT with a statistical trend toward
improving fitness compared to SBWP (p=0.0525), MAINTAIN was not associated with
increases in physical activity. The failure to detect differences in activity may be secondary
to the use self-report rather than an objective methodology (e.g., accelerometers, etc.),
particularly as overweight/obese adults have been shown to over-report their physical
activity.(17) Moreover, individuals who over-report their physical activity have been shown
to be less successful in weight loss programs,(8) and this cannot be discounted in this study.
We also used a self-reported measure of energy intake, which may have limited the ability
of this study to detect differences between groups that would explain the differences
observed in weight loss for MAINTAIN compared to both SBWP and ADOPT.

The intervention enhancements provided to MAINTAIN included additional telephone
contact, the opportunity for supervised exercise, and campaigns to promote physical activity.
Although MAINTAIN appears to be effective for improving weight loss at 18 months
compared to both SBWP and ADOPT, the study design does not allow for determination of
whether this effect is due to the specific strategies that were used, the timing of strategy
implementation, or a combination of these factors. Nevertheless, findings from the current
investigation highlight that the use of time-based physical activity strategies appear to be an
efficacious tool for maintaining recommended weight loss behaviors. Further research is
needed to identify the specific strategies and to ascertain the most effective timing of the
strategies to have the greatest weight loss benefit.
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Study findings also provide important evidence that enhanced strategies to improve physical
activity levels do not enhance weight loss outcomes when offered during the first half of an
18-month intervention. The ADOPT intervention was not effective at improving weight loss
compared to SBWP, nor was it more effective at improving fitness. Thus, adding additional
intervention strategies at the initiation of a behavioral weight loss intervention may add
additional cost to the intervention without improving weight loss or fitness, and therefore
this approach does not appear to be warranted. Rather, spreading these strategies over the
entire intervention period, as in MAINTAIN, may be more effective for improving long-
term outcomes of weight loss and fitness.

The MAINTAIN intervention provided additional behavior strategies to promote physical
activity that were implemented at pre-specified times throughout the intervention period. An
alternative would be to provide intervention enhancements only for individuals for whom
predetermined weight loss, dietary behaviors, or physical activity behaviors were not
achieved, which is similar to the stepped care approach proposed by Brownell et al.(4) An
advantage to a stepped-care intervention is that it is a “self-correcting” intervention
approach, which monitors results of interventions and new intervention decisions are based
on the failure to meet intervention outcome expectations.(23) It has been suggested that this
hierarchical approach to health-related interventions, including weight loss, may provide a
cost-effective public health approach. Carels et al.(5) have shown modest success with this
type of intervention in response to a self-help 18 week weight loss program that could be
intensified if the participant did not achieve a weight loss of 2.5% after an initial period of 6
weeks. More recently Jakicic et al.(15) reported on the cost-effectiveness of an 18-month
stepped-care intervention. However, direct comparison of the effectiveness of time-based
versus stepped care interventions focused on physical activity have not been conducted and
warrant investigation. Studies directly comparing time-based interventions similar to the
MAINTAIN intervention included in the current study to a stepped-care approach are
needed to determine if these are equally or differentially effective for weight loss and fitness
change compared to SBWP.

Unfortunately, this study did not initially propose to conduct a cost-effectiveness analysis of
the interventions (SBWP, ADOPT, MAINTAIN), and this is recognized as a limitation of
this study. Prior to implementation, cost and cost-effectiveness analyses may be necessary to
inform that likelihood that these interventions are feasible within clinical and community-
based settings. Moreover, additional research may be needed to conceptualize strategies that
can be used within a MAINTAIN intervention that has broad application in community-
based settings and may be more generalizable to a broader population.

In summary, intervention strategies focused on physical activity behavior that are added
after a 3 month period of SBWP (MAINTAIN) may be effective at improving weight loss
and fitness across an 18 month intervention in overweight and obese adults compared to
SBWHP alone. Moreover, adding these strategies at the beginning of the SBWP, as in the
ADOPT intervention, did not improve weight loss compared to SBWP. In light of the poor
weight loss maintenance observed in the behavioral weight management literature, and the
importance of improving fitness, the identification of successful strategies that focus on
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physical activity for long-term weight loss maintenance represent an important and
promising step forward for intervention development and implementation.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Consort diagram
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Percent change in body weight by intervention condition.
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