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Eight-Year Weight Losses with an Intensive Lifestyle
Intervention: The Look AHEAD Study

The Look AHEAD Research Group

Abstract

Objective—To evaluate 8-year weight losses achieved with intensive lifestyle intervention (ILI)
in the Look AHEAD (Action for Health in Diabetes) study.

Design and Methods—Look AHEAD assessed the effects of intentional weight loss on
cardiovascular morbidity and mortality in 5,145 overweight/obese adults with type 2 diabetes,
randomly assigned to ILI or usual care (i.e., diabetes support and education [DSE]). The ILI
provided comprehensive behavioral weight loss counseling over 8 years; DSE participants
received periodic group education only.

Results—All participants had the opportunity to complete 8 years of intervention before Look
AHEAD was halted in September 2012; >88% of both groups completed the 8-year outcomes
assessment. IL1 and DSE participants lost (mean+SE) 4.7+£0.2% and 2.1+0.2% of initial weight,
respectively (p<0.001) at year 8; 50.3% and 35.7%, respectively, lost 25% (p<0.001), and 26.9%
and 17.2%, respectively, lost 210% (p<0.001). Across the 8 years ILI participants, compared with
DSE, reported greater practice of several key weight-control behaviors. These behaviors also
distinguished ILI participants who lost 210% and kept it off from those who lost but regained.

Conclusions—Look AHEAD’s ILI produced clinically meaningful weight loss (=5%) at year 8
in 50% of patients with type 2 diabetes and can be used to manage other obesity-related co-morbid
conditions.

Trial Registration—clinicaltrials.gov Identifier: NCT00017953

The Look AHEAD (Action for Health in Diabetes) study was designed to assess the effects
of an intensive lifestyle intervention (ILI) on clinically important health outcomes in
overweight/obese individuals with type 2 diabetes.! The trial’s primary outcome was
cardiovascular morbidity and mortality, on which no significant differences were observed
between participants assigned to ILI or a usual care group (i.e., diabetes support and
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education [DSE]) after a mean follow-up of 9.6 years.2 Investigators currently are
examining changes in secondary outcomes in Look AHEAD including mood,3 quality of
life,* sleep apnea,® and physical function,® all of which were improved by the ILI during the
trial’s initial years.

Look AHEAD provides the largest and longest randomized evaluation to date of an ILI for
weight reduction. The trial offers invaluable information about the feasibility of inducing
and maintaining clinically significant weight loss, defined as a =5% reduction in initial body
weight.”~10 Weight loss of this size confers additional health benefits beyond those
described above. These include prevention and resolution of type 2 diabetes,1112 reduction
in blood pressure and lipids,13-14 amelioration of non-alcoholic fatty liver disease,® and
improvements in urinary incontinence and sexual dysfunction.16:17

The present report provides a detailed analysis of changes in body weight in ILI and DSE
participants over the first 8 years of the intervention, which all participants had the
opportunity to complete before the trial was halted. ILI participants were provided frequent
treatment visits the first year to induce weight loss, followed by a comprehensive weight
loss maintenance program in years 2—8.18 Our primary hypotheses were that the ILI group,
as compared with DSE, would achieve significantly greater mean weight losses at all years
and be more successful in achieving reductions =5% and =10% of initial weight. Consistent
with these hypotheses, we predicted that ILI participants, compared with DSE, would report
greater practice of numerous weight control behaviors (e.g., reducing energy intake,
increasing physical activity) recommended by the intervention. The study’s large sample
size (N=5,145) allowed us to examine the effect on 8-year weight loss of age, gender, and
race/ethnicity, as evaluated previously for years 1 and 4.19 The large sample also allowed us
to examine, within the ILI group, the percentage of participants that lost 210% of initial
weight the first year and sustained the loss at year 8. Behavioral characteristics of these
weight-loss maintainers were compared with those of participants who initially lost >10%
but regained it.

METHODS AND PROCEDURES

Participants

A total of 5,145 men and women were enrolled in Look AHEAD at 16 centers throughout
the U.S.12 Eligible individuals had type 2 diabetes, were 45-76 years of age, and had a body
mass index (BM1) =25 kg/m? (or =27 kg/m? if taking insulin). Additional eligibility criteria
have been reported and included applicants’ completing a graded exercise test and a test of
behavioral adherence.l:2 Those who remained eligible were randomly assigned, with equal
probability, to ILI or DSE. All participants signed a consent form approved by their center’s
institutional review board.

Interventions

The ILI and DSE interventions have been described previously and are only briefly
summarized here.18:20 Participants in both groups received all usual medical care from their
own primary care providers.
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ILI—In year 1, ILI participants received a comprehensive lifestyle intervention designed to
induce an average, study-wide loss =7% of initial weight (with an individual goal of losing
>10%).1:19 The intervention was adapted from the Diabetes Prevention Program (DPP)11.21
and delivered to groups of approximately 10-20 persons by experienced interventionists. In
months 1-6, participants attended group sessions (of 60—75 minutes) for the first 3 weeks of
each month; the fourth week, they met individually with their interventionist (for 20-30
minutes), and group sessions were not held. In months 7-12, they continued to have a
monthly individual meeting, but group sessions were reduced to two per month. Participants
were prescribed 1200-1800 kcal/day (depending on initial body weight) with <30% of
calories from fat (<10% from saturated fat) and =15% of calories from protein. Structured
meal plans22 and meal replacements!® were provided (free of charge) for the first 4 months,
with patients encouraged to replace two meals and one snack daily with liquid shakes and
meal bars. From months 5-12, they were instructed to replace one meal and one snack daily.
Participants were prescribed =175 minutes/week of moderate intensity physical activity, to
be achieved by month 6, with a further increase to =200 minutes/week for those who met
this goal. The activity program relied on unsupervised exercise that, for most, consisted of
brisk walking.1:18 Participants were instructed to keep daily records of their food intake,
physical activity, and other targeted behaviors.

In years 2-8, the intervention focused principally on maintaining the weight losses and
duration of physical activity achieved during year 1, as well as helping unsuccessful
individuals achieve the study goals.18:19 Lifestyle counseling was provided primarily in
individual sessions to allow tailoring to participants’ specific treatment needs. Each month,
participants had an individual, on-site meeting (20-30 minutes), with a second individual
contact by telephone or e-mail, approximately 2 weeks later. (This second contact was
discontinued beginning in year 5.) Participants had individualized calorie goals, based on
their desire to maintain their weight loss, lose more (if their BMI was >23 kg/m?), or reverse
weight gain. All were encouraged to continue to use meal replacements (at no charge) to
replace one meal or snack per day, to exercise =200 minutes/week, and to monitor weight
weekly or more often.

During years 2-8, all sites offered a monthly group meeting at which members weighed-in,
reviewed diet and activity records, and participated in a lifestyle modification session. Each
year sites also offered at least one Refresher Group and one National Campaign, as used in
the DPP.2! Refresher Groups typically lasted 6-8 weeks and were organized around a
weight loss and/or physical activity theme.1® National Campaigns were similar in providing
a group experience for 8-10 weeks but challenged participants to meet a specific goal (e.g.,
losing 5 Ib), for which they received a small prize. Participants were strongly encouraged
but not required to attend the various group offerings.

Interventionists included registered dietitians, psychologists, and exercise specialists, all of
whom were certified annually. In addition to cognitive behavioral therapy, they incorporated
elements of problem solving, motivational interviewing, and cultural tailoring in their
counseling.23-25 They also could select more intensive interventions from a toolbox,
described previously.1819
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DSE—For the first 4 years, DSE participants were provided three 1-hour group meetings
per year that discussed diet, physical activity, and social support, respectively.29 These
sessions offered information but not specific behavioral strategies for adhering to the diet
and physical activity recommendations. Years 5 to 8 provided one such session per year.
Persons who desired more help with weight loss were referred to their PCPs, who were free
to recommend whatever interventions they considered appropriate.

Assessments

Weight was measured at baseline and annually thereafter with a digital scale (model
BWB-800; Tanita, Willobrook, IL), by certified staff who were masked to intervention
assignment. Physical activity was assessed at baseline and years 1, 4, and 8 by the
Paffenbarger Activity Questionnaire (PAQ),28 which provides an estimate of weekly energy
expenditure from moderate intensity physical activity (e.g., climbing stairs, walking, and
other fitness, sport, and recreational activities). At baseline and years 1 and 4, only
participants at eight centers (i.e., the same each year) completed the questionnaire; in year 8,
participants at all sites completed it. All participants also reported at baseline and years 14,
as well as at year 8, the number of weeks in the prior year that they engaged in behaviors
previously determined to be associated with long-term weight control: 1) increasing physical
activity;2’29 2) monitoring body weight;39:31 3) reducing calorie and fat intake;32:33 and 4)
using meal replacements.33 These items were included in a questionnaire developed by
study investigators (available upon request).

Statistical Analyses

The present analyses focused on the first 8 years of intervention, which all participants had
the opportunity to complete before the trial was halted in September 2012. (Weight data
reported in the primary endpoint paper included participants at different stages of
intervention, ranging from 8.2 to 11 years.) Differences between the DSE and ILI groups in
changes in weight over the 8 years were analyzed using a mixed effects analysis of
covariance, which included baseline weight, clinical center, and treatment arm. The analyses
followed the intention-to-treat principle in which participants were grouped according to
intervention assignment, regardless of adherence, and all follow-up data were included. The
percentage of participants in each group who met different categorical weight losses (e.g.,
>5% or >10% loss) at years 1 and 8 were compared using generalized estimating equations
(GEE). For behavioral outcomes (e.g., physical activity), differences between groups on
continuous measures were analyzed using analysis of covariance (adjusting for clinical
center and baseline value of the outcome) and using GEE for categorical measures. Within
the two intervention groups, a mixed effects analysis of covariance was used to examine the
relationship between weight loss (at years 1, 4, and 8) and gender, age, and race/ethnicity
(controlling for baseline weight, clinical center, and interactions of each of the subgroup
variables with year and intervention group). All statistical analyses were performed using
SAS version 9.2 (SAS Institute, Cary, NC).

Body weight data for participants who died during the 8-year trial were included in the
analyses until censored at the time of death. In addition, all analyses were conducted with
and without censoring weights of participants (in both groups) who underwent bariatric
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surgery. Inyear 1, 5 ILI and 10 DSE participants had surgery, which increased by year 8 to a
total of 76 and 84, respectively (the latter values representing 3.0% and 3.3% of participants
randomized to ILI and DSE, respectively). The two sets of analyses yielded the same
statistical conclusions concerning differences between groups. Mean weight losses for both
sets of analyses are reported; however, we focus primarily on weight changes in which
bariatric surgery patients were censored (at the time of surgery) to provide the most accurate
estimate of the efficacy of the lifestyle intervention.

For the ILI participants only, weight loss trajectories over the 8 years were determined for
participants who at year 1 had lost =10% of initial weight, 5 to <10%, or <5%. Logistic
regression was used to determine the odds of achieving a loss 210% or >5% at year 8, based
upon having achieved these categorical losses at year 1. Data for the 8-year trajectories
comprised a completers’ sample as a result of not including participants who had been
censored or had failed to provide a measured body weight at both years 1 and 8.

Participants’ baseline characteristics

Weight loss

ILI and DSE participants did not differ significantly on baseline characteristics, as reported
previously (see Table 1).233 Overall, average (+SD) age was 58.7+6.8 years, BMI was
36.0+5.9 kg/m?, and duration of type 2 diabetes was 6.8+6.5 years. Figure 1 shows that
89.9% and 88.3% of ILI and DSE participants, respectively, completed the 8-year outcomes
assessment (p=0.077). Year-8 retention was 94.0% (across the two groups) when deceased
participants were removed from the denominator.

At year 1, ILI participants lost a mean (£SE) of 8.5+0.2% of initial weight, compared with
0.6+0.2% for DSE (p<0.001; see Figure 2). (Mean losses, not censored for bariatric surgery,
were 8.6+0.2 and 0.6+0.2%, respectively.) As reported previously,33 more ILI than DSE
participants lost =5% of initial weight (68.0% vs. 13.3%, p <0.001), as well as =10% (37.7%
vs. 2.9%, p<0.001). (The percentage of participants who lost =5% includes those who lost
>10%.) Figure 3a shows that ILI was superior to DSE on other measures of categorical
weight loss.

At year 8, ILI participants lost 4.7+0.2% of initial weight, compared with 2.1+0.2% for DSE
(p<0.001). (Mean losses, including participants who had bariatric surgery, were 5.3+£0.2 and
2.7+0.2%, respectively.) More ILI than DSE participants met the >5% (50.3% vs. 35.7%;
p<0.001) and =10% (26.9% vs. 17.2%; p<0.001) categorical losses. Fewer participants in
ILI than DSE (26.4% vs. 39.2%; p<0.001) exceeded their baseline weight at year 8 (see
Figure 3b). Figure 2 shows that ILI produced greater mean weight loss than DSE at all years
and that weight regain in ILI, following maximum weight loss at year 1, plateaued between
years 4-6.
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Weight loss according to demographic characteristics

Table 2 presents weight loss according to gender, age, and race/ethnicity at years 1, 4, and 8.
(Data not censored for bariatric surgery are presented in supplementary Table 1 on-line.) At
all years, participants in ILI lost significantly more weight than their corresponding peers in
DSE (see Table 2 for means and p values). Within the ILI group, men and women achieved
comparable weight losses over the 8 years, with mean differences between them ranging
from 0.3% (year 1) to 0.9% (year 8) (Table 2). By contrast, the oldest ILI individuals (65-76
years at baseline) consistently lost more weight than the youngest participants (45-54 years),
with differences ranging from 0.9% (year 1) to 3.0% (year 8). Non-Hispanic white
participants in ILI lost significantly more weight at year 1 than participants who self-
identified as African American, Hispanic, and American Indian/Other. However, at years 4
and 8, mean weight losses were comparable among the four racial/ethnic groups, as they
were among DSE participants at all years. Older DSE participants lost more weight than
their younger counterparts, with the greatest difference (1.9%) between age groups
occurring at year 8.

Physical activity and weight control behaviors

At baseline, participants in both groups reported expending approximately 860 kcal/week in
moderate intensity physical activity, as determined by the PAQ. ILI participants, compared
with DSE, achieved significantly greater increases on this measure at all subsequent
assessments (see Table 3). Reported energy expenditure more than doubled in ILI
participants the first year (1737.8+47.6 kcal/week) but declined in subsequent years. Table 3
also presents the number of weeks in the past year that participants reported engaging in
selected weight control behaviors. Groups did not differ at baseline on any measures;
however, at all subsequent assessments, ILI participants, compared with DSE, significantly
increased the number of weeks in which they reported exercising, reducing their calorie and
fat intake, and using meal replacements (see Table 3). Practice of all behaviors increased the
most during the first year. At years 1, 4, and 8, significantly more ILI than DSE participants
also reported measuring their body weight weekly or more often, as well as daily or more
often.

Achievement of categorical weight losses in ILI over 8 years

Figure 4a presents the weight loss trajectories of 825 ILI participants who lost 210% of
weight at year 1 and qualified for data analysis at year 8 (as described in the Methods). Of
these 825 participants, 324 (39.3%) achieved a =210% loss at year 8, 213 (25.8%) a loss of 5
to <10%, 171 (20.7%) a loss of 0 to <5%, and 117 (14.2%) gained above their baseline
weight. A comparison of participants who at year 8 maintained the =210% loss versus gained
above baseline weight revealed that maintainers reported (at year 8) a higher activity-related
energy expenditure (1471.9£121.1 vs. 799.9+£100.9 kcal/week, p<0.001) and a greater
number of weeks (in the prior year) reducing their calorie and fat intake (both p values
<0.001; see Table 4). Weight maintainers also were more likely than full regainers to weigh
themselves daily or more often (47.8% vs. 28.4%), as well as weekly or more (82.4% vs.
69.8%) (both ps<0.001).
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Figure 4b presents weight loss trajectories of the 633 participants who at year 1 lost 5 to
<10% of initial weight and shows that 303 (47.9%) had a loss =5% at year 8. Figure 4c
presents similar results for the 656 participants who lost <5% at year 1, of whom 226
(34.5%) achieved a =25% loss at year 8. The odds of achieving a 210% weight loss at year 8
were 2.3 (95% CI: 1.83, 2.97) times greater for participants who at year 1 lost =210%,
compared to those who lost 5 to <10%, and 3.9 (95% CI: 2.99, 5.15) times greater compared
to those who lost <5% at year 1. The odds of achieving =5% loss at year 8 were 2.1 (95%
Cl: 1.70, 2.64) times greater for participants who at 1 year lost =210%, compared to those
who lost 5 to <10%, and 3.9 (95% CI: 3.10, 4.92) times greater compared to participants
who lost <5% at year 1.

DISCUSSION

Look AHEAD is the longest randomized controlled evaluation to date of an intensive
lifestyle intervention for weight management. Overweight/obese individuals with type 2
diabetes lost 4.7% of initial body weight at year 8, compared with 2.1% for participants
assigned to DSE (i.e., usual care). Fifty percent of ILI participants lost =5% of initial weight,
a common criterion of clinically meaningful weight loss,”~2 and 26.9% lost >10%. The same
statistical differences were observed between the IL1 and DSE groups when including or
censoring weight losses of participants who had bariatric surgery. The Diabetes Prevention
Program Outcomes Study34 reported 10 years of follow-up of a lifestyle weight-loss
intervention, but both the lifestyle group and the comparison groups received weight loss
counseling after a mean of 3.2 years since randomization.

Look AHEAD?’s lifestyle intervention was effective over 8 years in both men and women
and across an ethnically and racially diverse population. Weight losses of African
Americans were among the largest reported in the literature. Older participants also lost
more weight than their younger counterparts (as also observed in the DPP3%). Some of their
weight loss, however, probably was attributable to the combined effects of diabetes3® and
aging, since it also occurred in older participants in Look AHEAD’s DSE group and in the
original placebo-treated group of the Diabetes Prevention Program Outcomes Study.34

Look AHEAD’s long-term weight loss maintenance intervention, which included monthly
or twice monthly individual contacts combined with periodic group meetings (i.e., refresher
groups and national campaigns), was modeled on the DPP11.21 and similar protocols.39:37
Look AHEAD, however, has demonstrated that the extended provision of a weight loss
maintenance intervention can facilitate clinically meaningful weight loss for up to 8 years —
two to three times the duration examined in previous randomized trials.30:37:38 Sustaining
weight loss for longer periods may further improve the prevention of type 2 diabetes in at-
risk individuals,3* as well as maintain improvements in sleep apnea,® physical mobility,8
and other health conditions ameliorated by weight loss.”~®

ILI participants achieved their maximum weight loss (of 8.5%) in the first year, when they
received the most intensive intervention and reported their highest adherence to the
prescribed weight control behaviors, compared with DSE. The ILI group, on average,
regained weight from years 1 to 5, at which time body weight stabilized at approximately a
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4.0-4.7% loss for the remainder of the trial (compared with 0.7-2.1% for DSE at this time).
Look AHEAD?’s large sample size permitted examination of patterns of long-term weight
change among subgroups of participants, rather than simply the mean change. This analysis
revealed that of 825 individuals who lost 210% of initial weight at year 1, 39% maintained
this degree of weight loss at year 8, and another 26% maintained a loss of 5.0 to <10%.
Those who maintained the full =10% loss at year 8, compared with those who regained
above baseline, reported greater practice of several weight-maintenance behaviors, including
high levels of physical activity, reduced calorie intake, and frequent monitoring of body
weight. These behaviors have been identified in prior studies of successful weight loss
maintainers.28-32

The lifestyle intervention’s strengths are offset by findings that 32% of ILI participants did
not lose at least 5% of initial weight in the first year, and only 34.5% of these individuals
achieved this goal at year 8. Logistic regression analyses clearly revealed the importance of
successful first-year weight loss for achieving a clinically meaningful loss at year 8. This
finding highlights the need for research on methods of inducing weight loss in persons who
do not have an early, favorable response to lifestyle modification.

Nearly 36% of DSE participants achieved a =5% weight loss at year 8, compared with
13.3% at year 1. Several factors may have contributed to more of these participants reaching
this criterion over time. DSE participants were permitted, in consultation with their PCPs, to
pursue whatever weight loss options they wished. Their weight loss also could have been
unintentional3® and reflect the effects of aging® or illness®® (including diabetes36), as
discussed with weight loss in older ILI participants.

In summary, Look AHEAD advances the management of obesity by showing that a
comprehensive, long-term lifestyle intervention produced >5% weight loss at 8 years in 50%
of participants. While efforts clearly are needed to translate the current treatment approach
into clinical practice, Look AHEAD provides new optimism for the long-term management
of obesity and its many co-morbid conditions that are ameliorated by weight loss.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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What is already known about this subject?

The intensive lifestyle intervention (ILI) used in the Look AHEAD study was designed to
induce a mean loss of 7% or more of initial weight in overweight/obese individuals with
type 2 diabetes and to maintain this loss for up to 11.5 years of follow-up.

As reported previously in Obesity, ILI participants achieved a mean loss of 8.6% of
initial weight at year 1 and 4.7% at year 4, compared with losses for the usual care group,
referred to as diabetes support and education (DSE), of 0.7% and 1.0%, respectively.

At year 4, 46% of ILI participants maintained a loss 25% of initial weight (considered a
clinically significant reduction), compared with 25% for DSE.

What does this study add?

The present study reports weight loss at year 8 -- the longest period for a randomized
controlled trial -- when ILI participants lost a mean of 4.7% of initial weight, compared
with 2.1% for ILI.

At year 8, 50% of ILI and 37% of DSE participants achieved a mean loss 25% of initial
weight.

Nearly 40% of ILI participants who lost =10% of initial weight at year 1 maintained this
loss at year 8, revealing that long-term weight control is possible with continued practice
of skills taught in intensive lifestyle interventions.

Obesity (Slver Spring). Author manuscript; available in PMC 2014 July 01.
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28622 underwent prescreening

13061 (45.6%) ineligible at prescreen
(major reasons: age [13.5%], no
diabetes mellitus [8.6%], likely type 1
diabetes mellitus [4.4%])

15561 (54.4%) eligible at prescreen

‘ 6516 (41.9%) declined further screening

9045 (58.1%) attended clinic
screening examinations

1481 declined further participation
2419 ineligible (major reasons: staff
jud; [7.6%], high blood
pressure [7.0%], behavioral run-in
[4.8%])

5145 (56.9%) randomized

2570 assigned to Intensive Lifestyle 2575 assigned to Diabetes Support
Intervention and Education
Outcomes Completed Outcomes Completed

Yr 1: 2496 (97.1%) Yr 1: 2463 (95.7%)
Y 2: 2440 (94.9%) Yr 2: 2408 (93.5%)
Yr 3: 2416 (94.0%) Yr 3: 2415 (93.8%)
Yr 4:2419 (94.1%) Yr 4: 2396 (93.0%)
Yr 5: 2397 (93.3%) Yr 5: 2373 (92.2%)
Yr 6: 2364 (92.0%) Yr 6: 2333 (90.6%)
Yr 7: 2328 (90.6%) Yr 7: 2299 (89.3%)
Yr 8:2310 (89.9%) Yr 8: 2275 (88.3%)

2570 included in primary analysis 2575 included in primary analysis

Figure 1.
Flowchart for screening, randomization, and follow-up of participants. Participants who did

not complete outcome assessments in years 1 through 8 had either died, withdrawn from the
study, or missed the assessment.
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Percent Reduction in Initial Weight

8 P < 0.001 for comparisons at
all years
—10 T T T T T T T 1
0 1 2 3 4 5 6 7 8
Years

Figure 2.
Figure shows mean (£SE) weight losses over 8 years for participants randomly assigned to

an intensive lifestyle intervention (IL1) or diabetes support and education (DSE; usual care
group). Differences between groups were significant (p<0.001) at all years.
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Figure 3a
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92.8%

m Intensive Lifestyle Intervention (ILI)
m Diabetes Support and Education (DSE)

68.0%

37.7%

13.3% 15.6%

5% 0.7%

> 0% 25% =10% = 15%

73.6%
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m Diabetes Support and Education (DSE)

25% 210% 215%

Percent Reduction in Initial Weight
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Figure 3(a). Percentage of participants in the ILI and DSE groups who achieved different

categorical weight losses at year 1. The percentages are cumulative such that the 68% of ILI
participants who lost 5% or more of initial weight includes those who also lost 210% and

>15%. P<0.001 for all comparisons between treatment groups.
Figure 3(b). Percentage of participants in the IL1 and DSE groups who achieved different
categorical weight losses at year 8. The percentages are cumulative as described for Figure
1(A). P<0.001 for all comparisons between treatment groups.
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Figure 4a
ILI participants who lost > 10% at year 1 (N = 825)

SLS
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bShbo
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Figure 4b
ILI participants who lost 5.0-9.9% at year 1 (N = 633)

Percent reduction in initial weight

ILI participants who lost < 5% at year 1 (N = 656)
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-
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(19.1%)
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(15.4%)
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Figure 4.
Figure 4(a). Weight loss trajectories over 8 years in 825 participants in the intensive

lifestyle intervention (ILI) who, at year 1, lost >10% of initial weight and, at year 8,
provided a measured body weight. The figure shows the number of participants who, at year
8, maintained a loss of 10% or more of initial weight (N=324), of 5.0-9.9% (N=213), of 0-
4.9% (N=171), or who gained above their baseline weight (N=117). The percentages shown
in parentheses are based on the sample size for the subgroup. Thus, the 324 of 825
participants who maintained a =10% loss at year 8 comprised 39.3% of this subgroup of
participants.

Figure 4(b). Weight loss trajectories over 8 years in 633 ILI participants who, at year 1, lost
5.0-9.9% of initial weight and, at year 8, provided a measured body weight. The four
categories of weight change that these participants achieved at year 8 are presented in the
same manner as in Figure 4(A).

Figure 4(c). Weight loss trajectories over 8 years in 656 ILI participants who, at year 1, lost
<5% of initial weight and, at year 8, provided a measured body weight. The four categories
of weight change that these participants achieved at year 8 are presented in the same manner
as in Figure 4(A).

Obesity (Slver Soring). Author manuscript; available in PMC 2014 July 01.



Page 17

*(sabeyuaaiad yyum) sjunod Aouanbaly 10 SQS F SULSW 8J8 UMOYS SaNjeA

(€22 vis (sz2) L8 0v=<
(2'82) ovL (T'92) 229 ov> 0} GE
(6ve) 668  (L'G€) 816 Ge> 01 0€
€10 (Tv7) 29 (L°s1) €0y 0>
(w/Bx) xapui ssew Apog
170 CSFTSE L'SFEGE EETEIN
1ST0 09F99¢ 297F¢€9¢ sajewa
(zw/6x) xapui ssew Apog
W60  08TF060T 06TF680T saleN
1¥E0 €LTFV'S6 6LTIF8V6 sajewa
(631) yBram
110 6'9F68S 8'9F9'85 (1K) aby
*T€0 (gst)gor  (8'wT) 18E uIgnsuI Jo asn
(6'T) 0G (6'1) 87 a|dinw/Isy0
(e'€9) 829t  (1°€9) 8T9T SNUA OluedsIH-UON
] (zet) see (zet) 6eE oune-/ouedsiH
*8e0 (8°0) T2 (1'1) 62 Japueys| o11oed/uBISY
(o) 82T (T'S)0ET  @ANNEBN UBMSE|Y/UBIPU] UBDLIBWY
(2°1) ¥ov (5sT) 66€E URDLIBWY UBILYY
Anotuyp3a
580 (rov)seoT  (L'0v) ¥vOT ale
(965) LeST  (€£'65) 9¢ST a[ewad
(s108lqgns o "ou) xas
anfeA d mNmM__mn_u N OB_.w__u N NSLIBIIELEYD

'sdnoJb 35 pue |71 ay1 ul suedionued Jo SonsIIg1oRIRYD Buljaseg

T alqel

Author Manuscript Author Manuscript Author Manuscript

Author Manuscript

Obesity (Slver Spring). Author manuscript; available in PMC 2014 July 01.



Page 18

'sdnoJf o1uys/feIoel Jo uostiedwod 1oy 800'0>d pue ‘sdnoib abe Juatayip
30 uostredwod oy /70"0>d ‘4apush o uosuedwod 4oy G0'0>d paplaIA SIYL "UOIII81I09 1UUOIajUOg Byl Buisn pajonpuOd Sem ‘all} JUBLUSSASSE Yaea e ‘suosiiedwod Jo Ajiwey yoe3 ybram auljaseq pue ajis
|ea1ul|o oy paisnipe aiam sasAjeue ||V .. 'e,, 1d11osIadns paseys ayl Ag UMOYS Se ‘|7 Ul UBLWIOM pue Ul UdaMIag SaouaJalp Juediiubis ou alam alay) ‘T Jeak 1y “(dnoib yoes yum . ge,, 1duiosiadns e Buiteys
Ag umoys se) dnoub Jayyia woiy Apuediiubis Jayyip 10U pIp Jeak G9—9g asoyl Jo ssoj Jybiam seataym ‘(.0,, 'SA .B,,) SIeak 9/—99 asoy ueyy 1ybiam ssa| Ajpueaisiubis 1so| abe Jo sieahk GG—G siuedioned ||

‘T JeaA Je ‘ajdwexa 104 "Jaylo yoea wouy Ajpueaiyiubis Jagip (1019 9 ‘q ‘e 1) siduosiadns Jualapiip yum sanfea ‘sbuidnouf oiydesBowsp pue suwinjod ulyian "AjaAoadsal ‘v8 pue ‘G ‘0T a1am 3SQ Ul sanjea
Buipuodsaiio) ‘Ajaandadsal ‘9, pue ‘Og ‘G alam g pue ‘ ‘T sieak ul A1ebins pey oym siuedionued Jo siaquinu aAleinwINg 8y ‘171 uj "(A1abins Jo awil ayl 1e) palosuad atam osje Alsbins dLijeLieq Juamiapun
oym syuediofired 1oy ereq "Yleap O awil ay} Je paIosuad aiam palp oym siuediorired Jo s)ybiapa “(G2G'2 = 3SA ‘025 2=1T1) uoneindod 1e8.1-03-UONUBIUI BY) J0J STS F SUBAW e UMOUS San[e/ :810N

T00™> 90F6'T 90+09 T00™> 90F20 90+6€ 100> e90+20 290F €S IBYIQ/ueIpU| UBdLIBWY
TOO> eV0F8T V0F0G TO0> eV0FL0 e0+8¢€ TOO> eV0F00- ogP’0F¥9 UedLIBWY UedLIY
700> «SO0FTZ S0F8Y 100> SO0FV0 SO0FOY  T00> SO0FO00- (SO0FCL o1uedsiH
700> eCO0FTZ e0FLY 100> e0F80 0F9V T00> C0F80 eZ0FV6 aNYAN DIUEdSIH-UON
Auowuyrz/eoey
700> oFOFTE 40F89 100> 0F8T H#0F09 T00> eV0F60 rOFT6 1£9,-99
700> qC0F22 qCO0FLYV 100> o@O0FL0 oZO0F¥¥ T00> eC0F90 qC0F98 1A 59-95
700> €0FZT £0F8E T00> £0FT0 £0F9E T00> €0FED £0FC8 1A 655
aby
700> q€0FET €0FCZV T00> €O0FTO0 €0F9Y T00> €0FED £0FLS e
700> «C0F9C 0FTS 100> eO0FTT C0FEV T00> C0F80 eZ0FV8 aJewa4
Japus
700> ZO0FTZ <TOFL¥ T00> CTO¥L0 <CTO¥¥vy T00> CO¥90 CO¥G8 ajdwes [ejoL
anfend 3sa (]l anfend 3sa (]l anfend 3sa 171 ansLIoRIRYD
PLEYN P JBaA T Jeo A

*A1o1uya9/93e1 pue ‘abe ‘1apuab 01 Bulplodde g pue ‘i ‘T sieaA Je sdnosb 35 pue |71 ay) ul 1yBiam [e1liul ul uoianpal Juadiad

Author Manuscript

¢ ?olgel

Author Manuscript

Author Manuscript

Author Manuscript

Obesity (Slver Spring). Author manuscript; available in PMC 2014 July 01.



Page 19

(n

pale|dwod saus |fe Je sjuedioned ‘g reak ul ”nmoh_mc:o_ummso AIAnoy Jabirequaysed ayl palejdwod [1eak yoes awes ay) “*a'1] s183uad 1ybis e syuedionied Ajuo ‘i pue T sieak pue auljaseq e ‘Uo19as SPOYIBIA

31 Ul pajou SY) (8 pue ‘¢ ‘T SIeak 104) anjeA aul|aseq pue aMs [edlul]d 1oy palsnipe ale sanjen d "(abejuadiad) Junod Aouanbaiy 10 10418 plepuels F sueaw ST aJe sanfeA Jaylo || '(8 pue ‘v ‘T sieak 1oy) anfen
auljaseq ayp Jo Hoj ayy pue alIs [eaul]d Joy palsnipe ase sanfen d aInseaw ayj JO anjeA pawiojsuesl-Hoj ayl sasn Jey) [apow e wody St anfeA d ayl :3S F sueaw mel ate AJIAnde [ealsAyd 1oy umoys senfes

100> (o'vT) 61€ (9'2e) v&L 100> (1°eT) 6T€ (0've) zes 100> (8'21) 81€ (z'9v) 2911 6.1°0 (eer) 81€ (L'T7) TOE (%) N ‘Aire@ =
100>  (T'S¥)220T  (2'29) GSST 100>  (Sew)svoT  (T°€L) 69LT 100>  (Lev) e80T (T'T6) 0622 86,0  (6'0v)zs0T  (S0Y) TVOT (%) N ‘Apieam =
yB1am palonuo
(UApim
100> 70F8T YOFCLT 100> 70F07¢ rOFEYC 100> €0¥FGE €0F06E 0zL°0 T0¥97T T0F9T ‘ou) s)uawisoe|dal [es|N
100> GOFTYI G0¥80¢ 700> G0FC9T SOFVIe 100> YO F ¥l YOFCTIY 1290 v0F8¢CT v0F9¢CT (4Apim “ou) 18} psonpay
100> 70FO0TT 70F6'LT 700> YOFTCT 70F0Te 100> v'0F 92T YOFTOY 20 €0F€EB €0¥88 (Apim -ou) [eax peonpay
(Apim
100> 70FL8 7'0F6°0T 700> 0¥ 20T 0¥ 8ET 100> v0Feel Y0¥ 9GE 9690 €0FTO0T €0F€0T "0U) 851918Xd pasealou]
1000 €.2F2€S8 E€GEFCOVOT T00> O09EFLV.6 CEVF¥Syel  T00> 60vF6896 9LVF8LELT 980 EVEFYCI8 6TEFSG6S8  (Iw/1eax) Ananoe [earshyd
anfend 3sa [l anjend 3sa (]l anfend 3sa [l anjend 3sa (]l 3|qeldeA
8 JedA ¥ Jed A T 1@ A auljaseg

"SI0IARYS( [011U09 1yBIam J1aYio pue ‘uonalisal alofed ‘Alianae jeaisAyd Jiayy Jo suodai swuedionied 35 pue |71

€9l|qel

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Obesity (Slver Spring). Author manuscript; available in PMC 2014 July 01.



Page 20

"3N[eA aU1jaseq pue a)is [ealul|d 1oy paisnipe are sanfea d

‘(abeyusaiad) Junod Aousnbaly 1o Jolis prepuels F (J1abiequajjed 10) SuBSW Mel) SUBSW ST 8Je UMOYS SenjeA

100>
1000

¢L00
€100
100>
100>
1000

(7'82) €€ (8'Lv) zst
(8'69) 18 (¥'28) 292
6ZFELT 0CF8722
8TFC8 STF6CT
7TF 96T STFTVe
TZF6TT YIFY0C
6'00T ¥ 6'66. ZICTF6'TLVT

(%) N *Alreaz

(%) N ‘Apfoom=
1yB1am paloiuol
(UApim -ou) syuawaoe|das [eay
(4ApiM -0u) 8S1018X3 pasealou]
(JApim “ou) T8} paonpay
(UApim "ou) 223 paonpay
(Gm/1e23) Ananae [eaisAyd

aneA d

JYBIBAA BUIjaseg BA0QY PaUIRS)  SSOT 94QT< PauleIulen

abueyD 1ybiapn 8 Jes A

siolneyag g Jes A

"T Jea A 1e panalyde ‘ssoj 1yblam 040T< 118yl (LTT=N) paulebal snsian (yZ€=N) paureiurew oym sjuedioned || J10) g Jea A 18 SI0IARYS( [04U02 1YBIaAA

Author Manuscript

v alqel

Author Manuscript

Author Manuscript

Author Manuscript

Obesity (Slver Spring). Author manuscript; available in PMC 2014 July 01.



