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Abstract

This investigation examined the effectiveness of a self-help (SH), stepped-care (SC) weight loss
program. Based on a failure to achieve pre-assigned weight loss goals, participants were eligible to
be stepped-up from a SH program to two levels of treatment intensity (weight loss group [WLG];
individual counseling [IC]) beyond SH. The primary outcome was change in body weight. Fifty-
three overweight/obese adults (BMI=27 kg/m?2; mean BMI of 37.3, SD=6.6, 89% Caucasian, and
77% female) participated in an 18-week weight loss intervention. During several phases of the
investigation, those stepped-up to more intensive treatment lost comparable weight to those who
were not stepped-up. Nevertheless, by the end of treatment, individuals who remained in SH (M =
8.6%) lost a significantly greater percentage of weight than individuals who received SH+IC (M=
4.7%; p<.05) and individuals in SH+IC lost a significantly greater percentage of weight than
individuals who received SH+WLG+IC (M = 1.6%; p<.05). While some individuals benefited
from being stepped-up to greater intensity treatment, other individuals experienced little benefit.
The application of SC principles to the treatment of obesity needs further study.
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1. Introduction

Given the scope of the obesity epidemic, the chronic nature of the condition, and the cost of
professional care for obesity-related diseases, cost-effective, time-efficient, and minimally
intrusive treatments are greatly needed (Mokdad et al., 2003). Applying a stepped-care (SC)
approach to the treatment of obesity represents one effort to efficiently allocate treatment
resources. In a SC approach to treatment, patients are transitioned (stepped-up) to more
intensive treatment when they are unable to meet treatment goals with less intensive
treatment (Haaga, 2000; Sobell & Sobell, 2000). Stepped-care approaches have been
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developed for a variety of conditions, including weight management (Abrams, 1993; Carels,
Young, Coit, Darby, et al., 2008; Carels et al., 2005; Carels et al., 2007; Carels et al., 2009;
Expert Panel on Detection, 2001; Latner, 2001; NHLBI, 1997; Sobell & Sobell, 2000;
Wadden, Brownell, & Foster, 2002).

In various SC models, self-help (SH) behavioral approaches are a recommended low-
intensity treatment for initial weight loss efforts (Abrams, 1993; Carels et al., 2005; Carels et
al., 2007; Expert Panel on Detection, 2001; NHLBI, 1997; Sobell & Sobell, 2000; Wadden
et al., 2002), because they conserve treatment resources (Latner, 2001). However, between
40 and 60% of SH intervention participants are unable to achieve a clinically significant
weight loss (5% body weight) prior to being stepped-up to greater intensity treatment
(Carels, Young, Coit, Darby, et al., 2008; Carels et al., 2009). As an explanation for this
limited success, a number of prominent experts suggest that the current “obesogenic”
environment continues to fuel the obesity epidemic while also contributing to the
widespread failure of weight loss attempts and maintenance (e.g., Brownell & Horgen,
2004; Lowe, 2003; Nestle, 2004). Preliminary randomized treatment outcome research has
shown that individuals who are unable to lose weight using a SH behavioral approach may
benefit from a more intensive weight loss group (WLG) that focuses on environmental
modification to counteract the harmful impact of the nation's “obesogenic” environment on
food consumption and lifestyle activities (Carels et al., 2009). Similarly, stepping up WLG
participants who are struggling to lose weight to concurrent IC has received empirical
support (Carels et al., 2005; Carels et al., 2007).

Despite the success that many individuals experience after being stepped-up to a more
intensive WLG, some individuals continue to struggle with weight loss even after being
stepped-up, and at times, SC approaches result in little or no additional weight loss (Carels,
Young, Coit, Darby, et al., 2008; Polley, Wing, & Sims, 2002). Unfortunately, there is
insufficient research evidence to predict, prior to treatment, which participants will benefit
from only a WLG and which participants will require further treatment. Therefore, it is
important to create not only more intensive stepped-up treatments, but also to provide
participants with the opportunity to benefit from various treatment modalities during a
weight loss attempt. To our knowledge, no weight loss study has initiated SH treatment with
the possibility of being stepped-up to a WLG, IC, or if performance necessitates, a WLG
with concurrent IC.

Providing the opportunity for participants to be stepped-up twice, should their failure to lose
weight necessitate, offers the greatest individual support to those who need it, while
conserving resources with those who do not require more intensive treatment. The current
preliminary pilot investigation utilized a SC approach to weight loss to examine: 1) whether
providing individuals more intensive treatment following the failure to meet weight loss
goals resulted in comparable weight loss to individuals receiving less intensive treatment
(e.g., SH), and 2) if factors commonly known to be associated with weight loss outcomes,
such as self-monitoring frequency, and level of energy intake and expenditure (Carels,
Young, Coit, Clayton, et al., 2008), differentiate individuals who are successful at losing
weight using SH methods from those eligible for greater intensity treatment.

2.1. Participants

Participants were recruited through local newspapers, e-mail, and a listserv at a Midwestern
university. Participants were included if they were (a) overweight/obese (BMI=27 kg/m?)
and (b) nonsmokers. Participants were excluded if they reported (a) past or current
cardiovascular disease, (b) insulin dependent diabetes, or (c) musculoskeletal problems that
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would prevent participation in moderate physical activity. Participants received no
incentives for participating and instead provided a $100 deposit to reduce attrition among
participants, which was refunded following completion of the program. This investigation
received full human subjects review board approval, and participants provided
documentation of their physician's medical clearance prior to participation.

Of the 195 individuals that inquired about the study, 88were eligible, and 53 elected to
participate in the study (Fig. 1). Most participants were Caucasian (88.5%; N = 46, not
reported=1) and female (77.4%; N = 41) and the mean age of participants was 47.15 (SD =
14.1). Annual income exceeded $30,000 for approximately 70% (A = 35, not reported=2) of
the participants and 73% (/= 38, not reported=1) had at least a baccalaureate degree. Mean
body mass index (BMI) at baseline was 37.3 (SD = 6.6; range 27.4-61.3). Thirty-seven
participants (70%) completed the 18-week intervention.

2.2. Study design

All participants began an 18-week SC program in a SH condition (Phase 1: baseline—week
6; see Fig. 1 for participant attrition and SC eligibility). Participants were informed that their
weight would be assessed at week 6, week 12, and post-treatment (week 18). All participants
received an initial weight loss goal of 2.5% and 5% of their baseline body weight at the end
of the 6th and 12th weeks, respectively. At week 6, participants who were unable to achieve
the 2.5% total body weight loss were stepped-up to a 12-week, behavioral WLG and given a
new 2.5% weight loss goal for the next six weeks based on their week 6weight (Phase
2:weeks 6-12). Otherwise, participants continued with SH for an additional 6 weeks with a
5% total weight loss goal by week 12.

At week 12, SH participants who had not previously been stepped-up and were able to
achieve the 5% total body weight loss continued with SH for an additional 6 weeks with
another 2.5% weight loss goal for the final six weeks of the program (Phase 3: weeks 13—
18). WLG participants who were able to achieve a 2.5% total body weight loss goal between
weeks 6 and 12 continued with the WLG for an additional 6 weeks with another 2.5%
weight loss goal for the final six weeks of the program. SH and WLG participants who were
unable to achieve their respective weight loss goals from Phase 2 were stepped-up to
individual counseling (SH+IC or SH+WLG+IC conditions respectively). Because SH
participants who failed to meet Phase 2 weight loss goals had evidenced some success
during the prior 12 weeks, we felt that these individuals would best benefit from a more
intensive, individualized approach to treatment to assist them in their continued success.
Participants in the WLG who were unable to reach their weight loss goal were given
concurrent IC to maximize their level of support provided (SH+WLG+IC). For the final six
weeks of the program, all participants received a new2.5% weight loss goal based on their
week 12 weight (see Fig. 1 for participant attrition and SC eligibility). No further treatment
was provided if participants failed to achieve this new goal, which was provided for
motivational purposes.

2.2.1. Phase 1: baseline—week 6—The 18-week intervention took place between
January and May, 2010. At the baseline visit, participants attended an orientation session in
small groups (8-15 individuals per group)where they received study materials: an
accelerometer to track energy expenditure, a LEARN weight loss program manual
(Brownell, 2004), and instructions on how to self-monitor and electronically report diet and
physical activity. Participants were instructed to read one chapter of the weight loss manual
each week, self-monitor and record diet and physical activity daily, and create a 500 calorie
per day deficit through diet and physical activity. Participants were instructed to
electronically report energy expenditure daily via the Internet or paper and pencil copies.
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Body weight was measured using a digital scale (BF-350e; Tanita, Arlington Heights, IL) to
the nearest 0.1 Ib and height was measured to the nearest 0.5 in. using a height rod on a
standard spring scale. Baseline and post-treatment body fat estimates were obtained using
leg-to-leg bioelectrical impedance (BF-350e). All assessments and interventions were
conducted by a licensed clinical health psychologist or psychology doctoral students with
experience leading weight loss interventions.

2.2.2. Phase 2: weeks 7-12—nParticipants who were eligible at week 6 were stepped up
to a more intense behavioral intervention compared to SH. These participants partook in a
12-week, group-based behavioral weight loss program, Transforming Your Life (Carels et
al., 2009; Carels et al., 2011), which was administered in weekly, 90-minute sessions and
consisted of a combination of didactic instruction, individual activities, and out-of class
assignments. Following an introductory session and two sessions devoted to nutrition basics,
the TYL program emphasized: 1) creating and maintaining healthy habits while disrupting
unhealthy habits, 2) creating personal food and physical activity environments that minimize
exposure to unhealthy eating and sedentary behaviors and increase exposure to healthy
eating and physical activity, and 3) increasing participants' weight loss motivation.
Additional intervention details have been published elsewhere (Carels et al., 2011).

2.2.3. Phase 3: weeks 13—-18—All participants who missed their phase 2 weight loss
goal were stepped up to a more intensive behavioral intervention compared to SH and WLG.
The counseling sessions utilized motivational enhancement (Miller & Rollnick, 2002) and
problem-solving (D'Zurilla, 1999) techniques. Participants eligible for counseling met
weekly for the remainder of the program with a licensed clinical health psychologist or
clinical psychology doctoral student for 45-minute individual sessions. The overall goals of
the individual sessions were to (a) elicit motivation for change, (b) teach problem-solving
skills, (c) identify and remediate any problem-solving skill deficits, and (d) apply problem-
solving techniques to participants' problems and evaluate the outcomes (Miller & Rollnick,
2002). Participants received a brief problem-solving manual (available upon request) to
reinforce problem-solving principles.

2.3. Measures

2.3.1. Self-monitoring—All participants were instructed to self-monitor their dietary
intake daily and were provided with demonstrations of common food measurement
procedures as well as written instructions for measurement estimation as a reference.
Participants were also instructed to use food and beverage calorie guides or Internet dietary
analysis programs, such as Calorie King (http://www.calorieking.com) to estimate energy
intake from meals, snacks, and beverages. Additionally, participants were instructed to self-
monitor energy expenditure (see below) and all purposeful physical activity (type and
duration of physical activity not including activity associated with daily living, such as
occupational exertion or taking the stairs). Caltrac accelerometers were provided to
participants to assess total energy expended (kcal) as well as activity energy expended (kcal)
during consecutive 24 hour periods. Although Caltrac accelerometers have been shown to
mildly overestimate the absolute energy cost (i.e., measured VO5) of selected activities, they
provide a reliable assessment of total energy expenditure (Balogun, Martin, & Clendenin,
1989; Fehling, Smith,Warner, & Dalsky, 1999).

2.4. Data analysis

Chi-square and ANOVA were used to compare drop-outs to treatment completers as well as
participants receiving various levels of treatment intensity (SH, SH+IC, SH+WLG+IC) on
demographic characteristics, including BMI. Drop outs during a particular phase of
treatment were determined by their failure to complete a weight assessment at the end of the
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phase. No participants declined greater intensity treatment. ANOVA was used to compare
participants receiving various levels of treatment intensity on weight loss (Ibs; percent body
weight). Chi-square and ANOVA were used to examine the impact of self-monitoring and
energy intake and expenditure on SC phase eligibility during Phases 1, 2, and 3.

3.1.1. Weight loss and stepped-care eligibility—Following the Phase 1 assessment,
35 of 53 participants met or exceeded their 2.5% weight loss goal and remained in SH with
an average weight loss of 4.3% total bodyweight (lbs; M =9.7; SD = 3.1). Eleven
participants lost an insignificant amount of weight during Phase 1 (0.6% total body weight;
Ibs: M=1.6; SD=3.9) and were eligible for a WLG. Weight loss (Ibs) was significantly
greater in individuals who remained in SH compared to individuals stepped-up to a WLG
during Phase 1, ~(1,45)=51.5, p<0.001, Cohen's d= 2.54 (Table 1; Fig. 2).

3.1.2. Baseline factors, self-monitoring, energy intake and expenditure, and
stepped-care eligibility—Baseline factors (age, gender, income, education, BMI) were
unrelated to WLG status with the exception of race. Non-Caucasian participants (N = 6)
were more likely to be eligible for WLG than Caucasian participants, Xz(l, N=52)=7.74, p
=0.02.

Individuals who remained in the SH condition were generally more likely to self-monitor
(SH: 93.9%; WLG: 45.5%), Xz(l, N=44)=11.48, p=0.001, and self-monitored
significantly more days, F(2,44)=24.2, p<0.001, Cohen's d= 1.75, during Phase 1 than
individuals stepped-up to the WLG. While individuals in the WLG reported greater caloric
expenditure from activity than SH participants, ~(1,36)=5.9, p <02, Cohen's d= 1.20, this
analysis was based on only 4 WLG participants due to lack of participant reporting (see
Table 2).

3.2.1. Weight loss and stepped-care eligibility—During Phase 2, participants lost an
average of, 1.4% of total body weight (Ibs; M= 3.3; SD=5.0). SH participants lost an
average of 1.6% of total body weight (lbs; M= 3.5; SD = 4.8). WLG participants lost an
average of 0.7% of total body weight (Ibs; M= 2.5; SD = 5.8). On average, WLG eligible
participants attended 9.1 (SD = 2.8) sessions out of 12. SH participants did not lose
significantly more weight than WLG participants during Phase 2 (SH: M= 3.5, SD=4.8;
WLG: M=2.5, SD=5.8), F£(1,40)=0.3, p=ns, Cohen's d=0.21 (see Table 1; Fig. 2).

Following the Phase 2 assessment, 16 out of 35 SH participants reached their 5% weight
loss goal and remained in SH with an average weight loss of 7.9% total body weight (Ibs; M
= 16.8; SD=5.8). Fifteen SH participants were eligible for IC (SH+IC) with an average
weight loss of 3.8% total body weight (Ibs; M= 9.3; SD = 4.1). SH participants who were
eligible for IC lost an average of only 0.4 Ibs (SD = 2.8) during Phase 2 compared to an
average of 6.2 Ibs (SD = 4.9) for those participants who remained in SH, ~(1,28)=13.3, p<.
001, Cohen's d=1.45.

For WLG participants, one male participant reached his 2.5% weight loss goal for Phase 2
with a weight loss of 4.5% total body weight (14.6 Ibs; SH+WLG). Nine participants were
eligible for IC concurrent with their WLG (SH+WLG+IC) with an average weight loss of
0.4% total body weight (Ibs; M= 1.7; SD = 4.0) during Phase 2 (see Table 1; Fig. 2).
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3.2.2. Weight loss: Phase 1 versus Phase 2—Compared to participants who
remained in SH, participants who were stepped-up to a WLG in Phase 1 were significantly
more likely to be stepped-up to IC in Phase 2, Xz(l, N=41)=6.2, p<03. Regarding SH
participants eligible for SH+IC, their 0.4 Ib weight loss during Phase 2 was substantially
lower than their 9.3 Ib weight loss during Phase 1, #(15)=7.14, p<.01, Cohen's d= 2.14.
Regarding WLG participants eligible for IC concurrent with their WLG (SH+WLG+IC),
their 1.7 Ib (SD = 4.0) weight loss during Phase 2 was comparable to their 1.1 Ib weight loss
(SD=4.1) during Phase 1, p= ns. Participants stepped-up to the WLG received little benefit
by being stepped-up to a more intense treatment group (see Table 1; Fig. 2).

3.2.3. Baseline factors, self-monitoring, energy intake and expenditure, and
stepped-care eligibility—Baseline factors were unrelated to being stepped-up to IC.
However, participants who remained in SH following the Phase 2 assessment were
significantly more likely to self-monitor than individuals eligible to participate in IC (SH:
61.9%; SH+IC: 38.1%), Xz(l, N=41)=7.7, p=0.008. During Phase 2, despite being
stepped-up, no WLG participants self-monitored. SH participants consumed significantly
fewer daily calories, £(1,19)=7.9, p=0.02, Cohen's d=1.47, and created a significantly
greater daily caloric deficit, ~(1,19)=4.46, p=0.05, Cohen's d= 1.10, than SH+IC
participants (see Table 2).

3.3.1. Weight loss and stepped-care eligibility—During Phase 3, participants lost an
average of 0.8% of total body weight (Ibs; M= 2.4; SD=5.5). Sixteen SH participants lost
0.7% body weight (Ibs; M= 2.0; SD=5.9), 12 SH+IC participants lost 0.9% body weight
(Ibs; M=2.9; SD=5.2), 8 SH+WLG+IC participants lost 0.1% body weight (Ibs; M=1.2;
SD=4.7), and the 1 SH + WLG participant lost 3.8% body weight (Ibs; M= 12.4). On
average, IC eligible participants attended 3.5 (SO = 1.1) IC sessions out of six. There were
no significant differences between groups in weight loss during Phase 3, and no condition
was significantly more likely to meet the 2.5% weight loss goal (Table 1; Fig. 2).

3.3.2. Weight loss: Phase 2 versus Phase 3—An important comparison during this
phase is whether SH+WLG+IC participants and SH+IC participants, respectively, lost more
weight during Phase 3 relative to Phase 2. SH+IC participants lost 2.5 lbs more in Phase 3
relative to Phase 2 (2.9 versus 0.4 Ibs; the difference was marginally significant; p <06);
however, SH+WLG+IC participants lost 0.6 Ibs less in Phase 3 relative to Phase 2 (p = ns).
See Table 1 and Fig. 2.

3.3.3. Self-monitoring, energy intake and expenditure, and stepped-care
eligibility—Participants who remained in SH were significantly more likely to self-monitor
than individuals eligible to participate in SH+IC (SH: 70.6%; SH+IC: 29.2%), Xz(l, N=
41)=7.0, p<01. Again, no SH+WLG+IC participants self-monitored during Phase 3. The SH
group consumed significantly fewer daily calories F(1,18)=6.2, p <03, Cohen's d=1.32,
than the SH+IC group. No other group differences were observed (see Table 2).

3.4. Total intervention effects

By the end of treatment, 16 SH participants lost 8.6% total body weight (Ibs; M= 18.7; SD
=10.4; body fat%: M=5.6; SD = 3.4), 12 SH+IC participants lost 4.7% total body weight
(Ibs; M=12.6; SD = 9.0; body fat%: M=2.6; SD=2.9), 8 SH+WLG+IC participants lost
1.6% total body weight (Ibs; M= 4.0; SD = 8.0; body fat%: M=2.1; SD=2.2), and the 1
SH+WLG participant not eligible for concurrent IC lost 10.5% total body weight (34.0 Ibs;
8.6% body fat). See Table 1 and Fig. 2.
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Across the entire program, SH, SH+IC, and SH+WLG+IC conditions differed significantly
in percent weight loss, F(2,36)=9.5, p<001, Cohen's d=1.01, and actual weight loss (lbs),
F(2,36)=5.8, p <008, Cohen's d=0.79. The SH condition lost a significantly greater
percentage of weight than both the SH+IC condition, p <02, (M= -3.5; SE=1.4) and the
SH+WLG+IC condition, p<001, (M= -7.0; SE=1.6). The SH+IC group lost a
significantly greater percentage of weight than the SH+WLG+IC condition (M= -3.5; SE =
1.7). Findings were comparable for total weight loss (Ibs).

4. Discussion

This investigation utilized a SC model to examine whether participants could successfully
lose weight when provided with a treatment intensity matched to their performance during a
weight loss program. If participants did not achieve their weight loss goals at pre-specified
6-week intervals, participants were stepped-up and given more intensive treatment. In
reality, nearly all participants /nitially stepped-up to a WLG in Phase 1 were also eligible for
IC at the end of Phase 2, thus obviating the need to examine a subset of participants who
only received a WLG. Therefore, in this investigation, participants who remained in SH,
participants who were stepped-up to a WLG following Phase 1 and then to IC following
Phase 2 (SH+WLG+SH), and participants who were only stepped-up to IC only following
Phase 2 (SH+IC) were compared.

At the end of Phase 1 (6th week of the program), approximately 3 out of 4 participants who
remained in treatment successfully lost 2.5% of their body weight and remained in SH;
approximately 1 in 4 participants who were unsuccessful at losing 2.5% of their weight were
stepped-up to a WLG with the intention of providing more intensive treatment to individuals
who needed greater support. However, these participants continued to struggle to lose
weight throughout treatment. In fact, except for one participant, everyone who failed to lose
2.5% body weight during Phase 1 again failed to lose another 2.5% bodyweight loss during
Phase 2 and was stepped-up to receive IC concurrently with the continued WLG. While it is
unknown how SH+WLG+IC participants would have performed had they not received SC,
there was little evidence that SH+WLG+IC participants benefited from more intensive
treatment, either through a WLG alone or in combination with IC. These findings are
consistent with research across a number of psychological and behavioral domains,
including weight loss, which suggests that an early poor response to treatment is often
predictive of poor treatment outcome (Carels, Cacciapaglia, Douglass, Rydin, & O'Brien,
2003; Dubbert & Wilson, 1984; llardi & Craighead, 1994; Jeffery,Wing, & Stunkard, 1978).

An examination of the self-monitoring data indicates that one plausible explanation for the
poor performance of the SH+WLG+IC participants was their failure to self-monitor, and to a
lesser extent, their higher caloric intake relative to SH participants. For example, during the
first six weeks of the program, including the orientation week that occurred prior to the
intervention, only 46% of SH+WLG+ IC participants reported self-monitoring, and those
who reported monitoring only did so on 7.5 days during the entire seven week period. In
contrast, 94% of the SH participants self-monitored for an average of 40 days. In fact,
despite being stepped-up to a WLG and participating in IC, the SH+WLG+IC participants
universally failed to self-monitor during the last 12 weeks of the program. Given the
importance of regular self-monitoring to weight loss success (Boutelle, Kirschenbaum,
Baker, & Mitchell, 1999; Carels, Young, Coit, Clayton, et al., 2008), it is not surprising that
SH+WLG+IC participants struggled to meet their weight loss goals.

Between weeks 6 and 12 (Phase 2) approximately 40% of the remaining participants reached
their assigned weight loss goal. However, approximately 60% missed their goal and became
eligible for individual counseling (two-thirds of these participants were formerly in SH and
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one-third were participating in a WLG). It is interesting that during Phase 2, a number of SH
participants who had lost considerable weight during Phase 1 failed to reach their 5% weight
loss goal. In fact, during Phase 2, SH participants eligible for IC lost only 0.4 Ibs in six
weeks (SH+IC).

Again, self-monitoring and caloric intake likely contributed to the observed differences
between the SH and SH+IC participants. During Phase 2, those who remained in SH were
more likely to self-monitor and did so nearly twice as many days as those eligible for SH
+IC. Also, of those who self-monitored, participants eligible for SH+IC reported creating a
smaller daily caloric deficit (a deficit of 440 calories per day less than SH participants) and
consuming 1100 calories more per day than SH participants. In addition to self-monitoring,
caloric intake is important for successful weight loss, and this indicator strongly favored SH
participants.

Interestingly, between weeks 12 and 18, SH+IC participants lost nearly 3 Ibs, while
participants in the SH condition and SH+WLG+IC conditions lost 2.0 and 1.2 Ibs,
respectively. Despite self-monitoring and daily caloric intake differences relative to SH
participants, participants stepped up to IC appeared to have benefited from it, based on their
significant weight loss during that period. SH+IC participants with the addition of individual
counseling lost 2.8 Ibs during weeks 13-18 relative to 0.4 Ibs during weeks 7-12 with no IC.
The greater social support or perceived accountability of a weekly face-to-face meeting may
have contributed to the positive weight loss outcomes.

In this investigation, there were indications that matching treatment intensity to achievement
of pre-assigned weight loss goals using a SC model was effective in helping some people to
lose weight. Specifically, SC benefited most individuals who initially showed some success.
As noted above, SH participants eligible for IC lost 0.4 Ib during Phase 2; however, upon
receiving IC, they evidenced a significant 2.8 pound weight loss during Phase 3. However,
weight loss during Phase 3 was not significantly different between SH+WLG+IC, SH, and
SH+IC participants. It could be argued that providing people with different intensity
treatments contributed to more equitable weight losses among participants during the
various time periods. At the same time, it is equally plausible that the commonly observed
slowing down of weight loss among successful weight loss program participants accounted
for the findings.

Despite some promising findings, several limitations of the study should be acknowledged.
The modest sample size in this investigation had limited power to detect group differences
that did not evidence a large effect size. Additionally, the small number of individuals who
participated in SC and the predominately Caucasian and female sample suggest that
replication with a larger, more diverse sample is warranted. To reduce potential confounds,
individuals who smoked, had past or current cardiovascular disease, insulin dependent
diabetes, or musculoskeletal problems that would prevent participation in moderate physical
activity were excluded from the study. Additional potential differences in participants'
medical, behavioral, or psychological conditions (e.g., menopausal status, weight loss
history, motivation)were not assessed in this investigation and may have adversely
influenced treatment outcomes in various groups (Wadden et al., 2002). Future research may
benefit from a thorough examination of baseline factors, such as motivation, and their
relationship to treatment outcome, stepped-care status, and attrition. The observed changes
in dietary intake in this study are based on self-report data, which are susceptible to
considerable underreporting (Trabulsi & Schoeller, 2001). It is also unclear whether the
observed benefits in those who received IC were due to the specific counseling techniques
utilized (motivational enhancement; problem-solving) or simply a function of some other
factor, such as additional therapeutic contact. Finally, the duration of the intervention was
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relatively brief (i.e., 18 weeks), follow-up data is unavailable, and although comparable to
similar weight loss treatment outcome research (Honas, Early, Frederickson, & O'Brien,
2003), attrition was somewhat high, thus limiting conclusions of the potential long-term
efficacy of the intervention.

Some individuals can be successful at losing weight with a minimally intensive SH
intervention. However, other individuals who are experiencing complications that interfere
with treatment might benefit from a more intensive intervention. Similarly, individuals who
lose insignificant weight early in a program may require SC treatment modalities that utilize
non-behavioral forms of treatment, such as pharmacotherapy. Nevertheless, utilizing a SC
approach allows those who successfully lose weight in a SH program to do so in the least
intrusive way, while allowing for the targeted intervention of participants who require more
intensive treatment. Future research would benefit from determining the optimal timing of
introducing more intensive treatment and, resources permitting, randomizing individuals to a
standard treatment group for comparison (e.g., behavioral weight loss group).

Cost-effective treatments are needed to effectively manage the rising rates of obesity. A SC
approach offers a potentially cost-effective approach to treating individuals exhibiting a poor
response to the early stages of low intensity treatment. The results from the current
investigation suggest that the application of SC principles to the treatment of obesity has
promise. However, further research is needed to identify the best manner in which to
provide stepped care in weight loss treatment.
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Fig. 1.

Participant treatment flow diagram.
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Fig. 2.
Weight change during Phase 1, Phase 2, and Phase 3 and total weight loss.
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Table 2

Comparison of self-monitoring and energy intake and expenditure between self-help and stepped-care
participants.

Phase 1 Phase 2 Phase 3

Self-help SH+weight loss group? Self-help SH+individual counseling Self-help SH+individual counseling

Factors M (SD) M (SD) M (SD) M (SD) M (SD) M (SD)
Self-monitor frequency (days) 39.7 (20.9)2 75 (9.6)2 22.1(14.6) 13.3 (14.6) 28.6 (24.3) 20.0 (23.8)
Caloric intake (kcal/daily) 1610 (510) 1848 (438) 1456 (422)1 2645 (837)1 1448 (423)1 2715 (1052)Z
Caloric expenditure (kcal/daily) 2462 (502) 2643 (783) 2380 (385) 2986 (649) 2262 (447) 3151 (526)
Activity expenditure (kcal/daily) 543 (235)2 879 (437)2 530 (215) 617 (349) 497 (301) 672 (399)
Caloric Difference 838 (447) 774 (777) 019 (411)2 473 (1401 793 (395) 395 (974)
Exercise minutes 24.3 (14.1) 14.1 (16.2) 22.0 (14.6) 24.8 (19.6) 21.8(21.7) 25.1(10.7)

1p<.05 (SH versus IC);

2p<.05 (SH versus WLG). Note. SH = Self-help; Phase 1: weeks 1-6; Phase 2: weeks 7-12; Phase 3: weeks 13-18; and Total: Baseline to end of
treatment.

la\NLG+|(: failed to self-monitor during Steps | and I1.
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