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OBJECTIVEdRates of severe obesity (BMI$40 kg/m2) are on the rise, and effective treatment
options are needed. We examined the effect of an intensive lifestyle intervention (ILI) on weight
loss, cardiovascular disease (CVD) risk, and program adherence in participants with type 2
diabetes who were severely obese compared with overweight (BMI 25 to ,30 kg/m2), class I
(BMI 30 to ,35 kg/m2), and class II (BMI 35 to ,40 kg/m2) obese participants.

RESEARCH DESIGN AND METHODSdParticipants in the Action for Health in Dia-
betes (Look AHEAD) trial were randomly assigned to ILI or diabetes support and education
(DSE). DSE participants received a less intense educational intervention, whereas ILI participants
received an intensive behavioral treatment to increase physical activity (PA) and reduce caloric
intake. This article focuses on the 2,503 ILI participants (age 58.6 6 6.8 years).

RESULTSdAt 1 year, severely obese participants in the ILI group lost29.046 7.6% of initial
body weight, which was significantly greater (P , 0.05) than ILI participants who were over-
weight (27.436 5.6%) and comparable to class I (28.726 6.4%) and class II obese (28.646
7.4%) participants. All BMI groups had comparable improvements in fitness, PA, LDL choles-
terol, triglycerides, blood pressure, fasting glucose, and HbA1c at 1 year. ILI treatment session
attendance was excellent and did not differ among weight categories (severe obese 80% vs. others
83%; P = 0.43).

CONCLUSIONSdSeverely obese participants in the ILI group had similar adherence, per-
centage of weight loss, and improvement in CVD risk compared with less obese participants.
Behavioral weight loss programs should be considered an effective option for this population.
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A lthough the prevalence of over-
weight and mild obesity has begun
to stabilize in recent years (1), rates

of severe obesity (BMI $40 kg/m2) con-
tinue to rise (1,2). Recent estimates sug-
gest that the prevalence of severe obesity

rose by 52% in 5 years (2). The extreme
categories of obesity represent the fastest
growing segment of the overweight pop-
ulation, posing a significant public health
concern (2). Severe obesity is associated
with a significantly higher prevalence of

comorbid conditions, including diabetes,
and also results in higher mortality rates
compared with overweight or moderate
obesity (i.e., BMI,40 kg/m2) (3). For these
reasons, it is critical that effective treat-
ment options for this population be iden-
tified and implemented.

In the past, severely obese individuals
have been excluded from the majority of
clinical weight loss trials because of up-
per BMI exclusionary criteria and/or other
comorbid conditions (4). Moreover, de-
spite a lack of empirical evidence, it was
suggested that this population cannot be
effectively treated with lifestyle interven-
tions (5). Currently, bariatric surgery is
the recommended treatment approach for
individuals with severe obesity “when less
invasivemethods ofweight loss have failed”
(5). Although surgical procedures are an
effective strategy for reducing body weight
and improving cardiovascular disease (CVD)
risk factors, particularly diabetes (6), they
maynot be an ideal treatment approach for a
large percentage of severely obese individu-
als (7,8). In addition, surgery is limited in
reach, with only w1% of the severely
obese population undergoing surgical pro-
cedures each year (1,9). Thus, investigators
have recently called for a reexamination of
the effectiveness of lifestyle interventions
for treating severe obesity (10).

A recent study by Goodpaster et al.
(11) was the first to examine the effective-
ness of an intensive lifestyle intervention
on weight loss, abdominal fat, hepatic
steatosis, and other CVD risk factors in a
severely obese population. Study partici-
pants with a BMI .40 kg/m2 lost w10%
of their initial body weight at 1 year and
experienced favorable changes in CVD
risk factors. In addition, severely obese
participants lost significantlymore weight
than class II obese participants (BMI 35 to
,40 kg/m2); however, the sample size
was small (class II: n = 17; severely obese:
n = 50) and individuals with diabetes were
excluded. Given that diabetes may make
it more difficult for individuals to lose
weight compared with individuals without
diabetes (12), it is important to assess the
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effects of intensive lifestyle interventions
in individuals with diabetes.

The current study used the 1-year re-
sults from the Action for Health in Di-
abetes (Look AHEAD) trial to compare
initial weight losses, changes in CVD risk
factors, and compliance to dietary and
exercise recommendations between the
severely obese (BMI $40 kg/m2) and
overweight (25 to,30kg/m2), class I obese
(30 to,35kg/m2), and class II obese (35 to
,40 kg/m2) participants.

RESEARCH DESIGN AND
METHODSdTheLookAHEADtrial en-
rolled 5,145 participants from 16 centers
across the U.S. Subject characteristics and
inclusion/exclusion criteria were previ-
ously described (13). In short, participants
had type 2 diabetes, were aged 45–76
years, had a BMI $25 kg/m2 (or $27
kg/m2 if taking insulin) and body weight
#400 lb, HbA1c#11%, triglycerides,600
mg/dL, and systolic and diastolic blood
pressure#160 and#100 mmHg, respec-
tively. Participants completed a maximal
graded exercise test, as previously de-
scribed (13), to ensure that exercise could
be tolerated. A 2-week behavioral run-in
period was used to determine participants’
adherence to recording their physical ac-
tivity (PA) and food intake. All participants
provided written informed consent, and
study procedures were approved by each
center’s institutional review board.

Treatment conditions
Participants were randomized to either
an intensive lifestyle intervention (ILI) or
a diabetes support and education (DSE)
intervention. Participants randomized to
the DSE group attended four meetings
during year 1 and received general rec-
ommendations related to healthy eating
and PA (13). Initial analyses revealed that
the difference in weight loss between the
ILI group and DSE group at 1 year, as pre-
viously reported (13), was similar across
BMI categories; thus, all subsequent analy-
ses focus solely on ILI participants and the
comparison across BMI groups.

Details regarding the ILI used in the
Look AHEAD trial have been published
elsewhere (13,14). Briefly, this interven-
tion was designed to induce an average
1-year weight loss of at least 7% across
the 16 centers, whereas individual partic-
ipants were given a goal of losing $10%
of initial weight. Modeled after the Dia-
betes Prevention Program (15), participants
were taught various behavioral strategies to
modify their eating and exercise behaviors

to assist with weight loss. During the first
6 months, participants attended three
weekly group sessions per month and
one individual counseling session with a
registered dietitian, behavioral psychologist,
or exercise physiologist. During months
7–12, participants attended two group
meetings and one individual session per
month.

Participants in the ILI group were
prescribed a calorie goal of 1,200–1,800
kcal/day, depending on initial body weight,
and were instructed to consume ,30%
of calories as fat. To assist individuals in
their weight loss efforts, meal replace-
ments were provided free of charge and
participants were instructed to replace
two meals and one snack per day with
a meal replacement product for the first
4 months and then one meal and one
snack per day for months 5–12.

Participants were given a home-based
exercise plan to gradually increase their
PA to $175 min/week in the first 6
months. The goal of 175 min/week was
chosen based on recent evidence that
higher levels of exercise are related to bet-
ter weight loss and maintenance (16).
Any activity that was at least of a moderate
intensity (e.g., brisk walking) and $10
min in duration could be counted toward
the exercise goal. Participants were also
given a pedometer to assist in motivating
them to reach these goals.

The treatment program incorporated
behavioral techniques to help participants
achieve their diet and exercise goals, stress-
ing daily self-monitoring of diet and PA.
Goal-setting, stimulus control, andproblem-
solving were also important aspects of the
ILI program. For participants struggling
to meet their dietary, exercise, and weight
loss goals, a “toolbox” strategy, consistent
with that used in the Diabetes Prevention
Program (15), was used. This “toolbox”
consisted of advanced behavioral strate-
gies such as motivational interviewing
and problem-solving techniques, but
also included the use of pharmacotherapy
(orlistat) for participants who failed tomeet
their 6-month weight loss goal. Specific
protocols outlining when to initiate and
discontinue medication usage have been
described elsewhere (14). Overall, 519
participants used orlistat before the end of
the first year.

Assessments
All assessments were conducted at base-
line and 1 year. Weight, height, BMI,
waist circumference, and blood pressure
were assessed using standard procedures

previously described (13). Serummeasures
were analyzed by the Central Biochemistry
Laboratory (Northwest Lipid Research
Laboratories, University of Washington,
Seattle, WA). Frozen specimens were
shipped for the analysis of HbA1c, fasting
serum glucose, total triglycerides, HDL,
and LDL using methods described else-
where (13). Use of insulin, lipid-lowering
medications, and blood pressure medi-
cations was determined via standardized
interviewer-administered questionnaires.

PA (expressed in kcal/week) was only
assessed on a subsample of subjects (ap-
proximately half) using the Paffenbarger
Physical Activity Questionnaire (17). Partic-
ipants reported the number of city blocks
walked, stair flights climbed, and the dura-
tion and frequencyof sports and recreational
activities performed during the past week,
which was used to quantify activity-related
energy expenditure.

Cardiorespiratory fitness was assessed
using a maximal graded exercise treadmill
test at baseline and a submaximal test at
1 year. The maximal exercise test at base-
line was terminated at the point of voli-
tional fatigue or when the American
College of Sports Medicine (18) test termi-
nation criteria were observed. At 1 year, the
submaximal exercise test was terminated
when 80% of maximal heart rate was ach-
ieved or, for patients taking b-blockers,
when a 16 on the rating of perceived exer-
tion scale was attained. Cardiorespiratory
fitness was defined as the estimated meta-
bolic equivalent (MET) level, determined
by the speed and grade of the treadmill
(18), when 80% of maximal heart rate
or a rating of perceived exertion of 16 was
attained. Thus, the change in fitness was
calculated as the difference in MET levels
between baseline and 1 year (13).

Behavioral adherence
Using procedures similar to those of
Wadden et al. (14), adherence to the pre-
scribed treatment regimen was assessed
by attendance at treatment sessions and
self-reported use of meal replacements
(shakes and bars) from weekly diaries. If
participants failed to turn in their weekly
diary, they were asked to do so at a sub-
sequent visit. If a diary was never sub-
mitted, a 0 was assumed for each missing
variable.

Statistical analysis
All statistical analyses were performed
using an assumed type I error rate of 0.05.
Baseline measures are presented as relative
frequencies for discrete responses and
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means and SDs for continuous re-
sponses. Frequency comparisons for dis-
crete responses were performed using the
Cochran-Mantel-Haenszel test for general
association. Pairwise comparisons were
performed by creating simultaneous Wald
CIs of odds ratios in a logistic regression
framework to conserve family-wise error
rates. Comparisons of group means were
performed using one-way ANOVA. Bon-
ferroni method for controlling family-wise
error rate was used for post hoc compar-
isons between BMI groups. If the initial
ANOVA was not significant, no further
pairwise comparisons were performed.
Statistical analyses were performed using
SAS version 9.3 (SAS Institute, Cary,
NC).

RESULTSdThe baseline characteristics
of ILI study participants are presented in
Table 1. Compared with participants
with a BMI,40 kg/m2, the severely obese
were younger and had lower PA and fit-
ness, and a larger proportion were female.

Baseline values for CVD factors were sim-
ilar between the severely obese and par-
ticipants with a BMI ,40 kg/m2, except
for systolic blood pressure, whichwas sig-
nificantly higher among individuals with
severe obesity.

Changes in body weight, fitness, PA,
and CVD risk factors
Baseline to 1-year changes in body weight,
fitness, PA, and CVD risk factors for ILI
participants are displayed in Table 2. Pre-
sented below and in the tables are the un-
adjusted means and adjusted P values
(controlling for age, sex, ethnicity, and
baseline values and medication usage
when appropriate). All analyses were re-
peated, excluding the very small number
of individuals who underwent bariatric
surgery during that year and also adjusting
for and excluding orlistat users; the results
were not altered.
Body weight. As shown in Table 2, the
percentage of weight change achieved by
ILI participants who were severely obese

was 29.04%, which was comparable to
class I (28.72%) and class II obese
(28.64%) and significantly greater than
overweight participants (27.43%; P ,
0.05). The percentage of severely obese
individuals achieving a $5% weight loss
at 1 year was 67.0%, which was similar to
overweight (66.3%), class I (70.2%), and
class II (68%) obese participants (P =
0.45). However, the proportion of se-
verely obese participants achieving a
$10% weight loss at 1 year was 39.2%,
which was similar to class I (41.4%) and
class II (38.8%) participants but signifi-
cantly greater than overweight (30.1%)
participants (P , 0.05).
Fitness and PA. All BMI groups experi-
enced similar improvements in absolute
fitness and PA at year 1 (Table 2). How-
ever, since the severely obese had lower
fitness and PA levels at baseline, their fit-
ness (5.4 6 1.6 METs) was significantly
lower than that of overweight (6.6 6 2.0
METs), class I (6.56 2.1METs), and class
II (6.06 1.8 METs) obese participants at

Table 1dBaseline characteristics of ILI participants

Overall Overweight Class I Class II Severely obese

P value for
mean/proportional
equivalence across

groups

n 2,503 395 892 654 562
Age 58.6 (6.8) 60.0 (7.1)a 59.5 (6.7)a 58.4 (6.6)b 56.4 (6.4)c ,0.01
Sex (%) ,0.01
Male 40.6 41.2a,b 46.6a,b 37.9a,c 33.8c

Female 59.4 58.7a,b 53.4a,b 62.1a,c 66.2c

Ethnicity (%) ,0.01
African American 15.6 14.4 13.4 16.8 18.9
American Indian/Alaskan Native 5.1 6.8 4.9 4.4 5.0
Asian/Pacific Islander 1.2 4.1 1.0 0.3 0.36
Hispanic/Latino 12.8 15.4 14.4 11.5 10.1
Non-Hispanic white 63.3 57.0 64.9 64.4 64.1
Other/multiple 1.9 2.3 1.5 2.6 1.60

Obesity measures
BMI 35.8 (6.0) 28.3 (1.3)a 32.6 (1.4)b 37.4 (1.5)c 44.8 (3.9)d ,0.01
Weight (kg) 100.6 (19.7) 79.7 (9.5)a 92.2 (11.7)b 105 (12.7)c 124 (16.6)d ,0.01
Waist circumference (cm) 113.8 (14.4) 98.4 (8.7)a 108 (9.1)b 118 (10.7)c 129 (11.8)d ,0.01

CVD risk factors
HDL (mg/dL) 43.5 (11.8) 45.5 (13.8)a 42.5 (11.3)a,b 43.2 (11.6)b 43.8 (11.2)b ,0.01
LDL (mg/dL) 112 (32.2) 115 (33.3)a 110 (31.2)a 112 (33.3)a 114 (31.3)a 0.02
Triglycerides (mg/dL) 183 (116) 171 (109)a 185 (116)a 189 (126)a 180 (109)a 0.07
Systolic blood pressure (mmHg) 128 (17.3) 124 (16.5)a 127 (16.7)b 130 (17.3)c 132 (17.8)c ,0.01
Diastolic blood pressure (mmHg) 69.9 (9.55) 69.3 (8.9)a 70.3 (9.6)a 70.1 (9.5)a 69.6 (10)a 0.32
HbA1c (%) 7.25 (1.1) 7.18 (1.1)a 7.17 (1.1)a 7.31 (1.1)a 7.33 (1.2)a 0.02
Fasting glucose (mg/dL) 152 (44.5) 150 (44.5)a 150 (43.0)a 155 (46.1)a 153 (44.8)a 0.09

Exercise variables
PA (kcal/week) 863.87 (1,107) 1,017 (1,257)a 962 (1,077)a 832 (1,077)a,b 684 (1,072)b ,0.01
Fitness (80% maximal METs) 5.18 (1.5) 5.73 (1.6)a 5.53 (1.6)a 5.02 (1.3)b 4.41 (1.2)c ,0.01

Data are means (SD) or percent, unless otherwise designated. Values with different superscript letters across columns are significantly different from one another (P,
0.05). These comparisons were only performed when the group comparison P value was ,0.05.
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1 year (P , 0.01). Similarly, severely
obese participants had significantly lower
(P , 0.01) absolute physical levels
at 1 year (1,450 6 1,584 kcal/week)
compared with class I (1,857 6 617
kcal/week) and class II (1,810 6 1,645
kcal/week) obese and similar to over-
weight (1,8416 1,479 kcal/week) partici-
pants (P = 0.08).
CVD risk factors. Favorable improve-
ments in lipids, blood pressure, and glyce-
mic control were seen across all BMI
categories from baseline to 1 year (Table
2). Controlling for baseline values and
medication usage, severely obese partici-
pants experienced similar improvements
in LDL cholesterol, triglycerides, systolic
and diastolic blood pressure, HbA1c, and
fasting glucose compared with their less
obese peers (P . 0.05). However, the se-
verely obese had smaller improvements in
HDL cholesterol compared with individu-
als with a lesser degree of obesity (P ,
0.01). The percentage of participants using
insulin, lipid-lowering, and hypertension
medication at baseline and who discontin-
ued usage at 1 year was similar across
weight categories. Similarly, the percentage
of participants not using these medications
at baseline but who initiated usage at 1 year
did not differ between BMI groups (Sup-
plementary Table A1).

Participants in each of the BMI cate-
gories who met the American Diabetes

Association goals for LDL cholesterol
(,100 mg/dL), blood pressure (,130/
80 mmHg), and HbA1c (,7%) were com-
pared at baseline and 1year. Thepercentage
of severely obese participants meeting
the American Diabetes Association goal
for LDL cholesterol (41.9%), HbA1c

(71.3%), and blood pressure (65.7%) at
1 year was significantly greater than the
percentage meeting these goals at baseline
(34.1, 45.0, and 44.5%, respectively; P,
0.05). In addition, the proportion of par-
ticipants meeting each of these goals at
1 year was similar across BMI categories
(P. 0.05). For example, at 1 year, 71.3%
of severely obese participants met the
HbA1c goal, which was similar to the per-
centage of overweight (75.4%), class I
(74.5%), and class II (70.1%) obese par-
ticipants meeting this goal (Supplemen-
tary Table A2).

Program adherence
Severely obese individuals attended 80%
of the treatment sessions over year 1,
which was similar to all other BMI catego-
ries (P = 0.43). Similarly, meal replacement
usage did not differ by BMI categories (P =
0.58).

CONCLUSIONSdThe large number
of participants with severe obesity (n =
562; 22% of the participants) treated in
the intensive lifestyle group in Look

AHEAD provides an unusual opportunity
to consider whether severely obese indi-
viduals with type 2 diabetes can achieve
significant initial weight losses and im-
provements in CVD risk factors when
treated in a 1-year standard behavioral in-
tervention. Nearly 40% of severely obese
ILI participants lost$10% of initial body
weight at 1 year.Additionally, 42%achieved
the American Diabetes Association goal
for LDL cholesterol, 66% for blood pres-
sure, and 71% for HbA1c, all significantly
greater than at baseline and comparable
to individuals with a BMI ,40 kg/m2.
These promising findings suggest that se-
verely obese individuals with type 2 di-
abetes can be successfully treated through
behavioral weight loss programs.

Previous studies have reported favor-
able weight loss outcomes among severely
obese participants (11,19–22). For exam-
ple, the Louisiana Obese Subjects Study
examined nonsurgical weight loss for the
severely obese within the primary care
setting (21). Despite low retention rates
(51%), completers ’ analyses revealed
that the average weight loss at 2 years
was 9.7%. Similar weight loss outcomes
(10.9%) and significantly better reten-
tion rates (78%) were also reported by
Goodpaster et al. (11) after a 1-year ILI
for severely obese individuals. However,
we are the first group to examine the ef-
fectiveness of a lifestyle intervention for

Table 2dChange in body weight, fitness, PA, and CVD risk factors from baseline to 1 year

BMI groups

n Overall Overweight Class I Class II Severely obese

P value for
means across
groups*

Obesity measures
Body weight (kg) 2,475 28.71 (7.6) 25.97 (4.7)a 28.10 (6.2)b 29.09 (8.0)b 211.2 (9.7)c ,0.01
BMI (kg/m2) 2,475 23.08 (2.6) 22.10 (1.6)a 22.84 (2.08)b 23.23 (2.8)c 24.01 (3.4)d ,0.01
Weight change (%) 2,475 28.56 (6.9) 27.43 (5.6)a 28.72 (6.4)b 28.64 (7.4)b 29.04 (7.6)b ,0.01
Waist circumference (cm) 2,453 27.61 (8.7) 26.67 (7.4) 27.72 (7.9) 27.85 (10.1) 27.84 (8.8) 0.06

Exercise variables
Fitness (80% maximal METs) 2,256 0.957 (1.4) 0.881 (0.97) 0.974 (1.4) 0.961 (1.3) 0.979 (1.2) 0.92
% Change in fitness 2,256 20.9 (29.1) 18.3 (19.6)a 19.6 (28.1)a,b 21.3 (29.4)b 24.4 (30.1)b 0.03
PA (kcal/week) 1,120 881 (1,617) 825 (1,662) 878 (1,574) 1,027 (1,618) 761 (1,645) 0.25

CVD risk factors†
HDL (mg/dL) 2,310 3.10 (7.2) 4.49 (8.2)a 3.99 (7.29)a,b 3.34 (7.16)b 1.83 (6.02)c ,0.01
LDL (mg/dL) 2,309 25.21 (28.0) 26.97 (28.4) 23.93 (27.9) 25.42 (29.3) 25.68 (26.3) 0.52
Triglycerides (mg/dL) 2,379 230.3 (102) 225.4 (97.9) 232.9 (107) 232.4 (107) 227.2 (88.9) 0.88
Systolic blood pressure (mmHg) 2,445 26.77 (17.2) 24.77 (15.4) 26.39 (17.4) 27.69 (16.8) 27.74 (18.5) 0.49
Diastolic blood pressure (mmHg) 2,445 23.00 (8.5) 22.43 (7.9) 23.12 (8.4) 23.13 (8.4) 23.08 (9.38) 0.19
HbA1c (%) 2,378 20.643 (0.99) 20.617 (1.0) 20.589 (0.97) 20.662 (0.95) 20.723 (1.02) 0.20

Data are unadjustedmeans (SD). Values with different superscript letters across columns are significantly different from one another (P, 0.05). *All P values adjusted
for age, sex, and ethnicity. †P values for all CVD risk factors are also adjusted for baseline values and baseline medication usage (HDL, LDL, and triglyceride adjusted
for lipid-lowering medication at baseline; systolic and diastolic blood pressure adjusted for hypertension medications; and HbA1c and fasting glucose adjusted for
insulin usage at baseline).
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severely obese individuals with type 2 di-
abetes, and our results are equally impres-
sive. After 1 year, the average retention rate
was 98.4%, and the mean weight loss was
11.2 kg, or 9% of initial body weight. In
addition, this magnitude of weight loss re-
sulted in a 9 and 10% improvement in
fasting glucose and HbA1c, respectively.
Additionally, 17% of severely obese partici-
pants using insulin at baseline were no lon-
ger using insulin after 1 year of treatment.

Another novel finding from this study
was that after a 1-year ILI, severely obese
participants achieved weight losses and
improvements in fitness, PA, blood pres-
sure, LDL cholesterol, triglycerides, fasting
glucose, and HbA1c that were comparable
to individuals with lesser degrees of obe-
sity. This was the first study to examine
whether there were differences in these
outcome variables across various BMI cat-
egories. In a previous Look AHEAD pub-
lication (23), it was determined that the
relationship between weight loss and
CVD risk did not depend on baseline
weight for all risk factors except HDL.
Thus, the current article expands on the
previous finding by stratifying partici-
pants according to baseline BMI and com-
paring changes in weight and CVD risk
factors across BMI categories. The finding
that the severely obese achieve similar
weight losses and improvements in CVD
risk factors compared with those with
lesser degrees of obesity counters the no-
tion that “severely obese individuals often
do not benefit from more conservative
treatments for weight loss and weight
maintenance,” as stated in the current
National Heart, Lung, and Blood Institute
obesity guidelines (5).

We do not suggest that the weight
losses achieved through lifestyle inter-
ventions are comparable or superior to
bariatric surgery, or do we suggest that
remission in diabetes that is often seen in
the majority of bariatric surgery patients
after surgery is similar when lifestyle
interventions are used. Rather we propose
that lifestyle interventions be considered
as one possible strategy to treat individ-
uals with severe obesity. Given that a large
percentage of severely obese individuals
report that they would not choose surgi-
cal procedures as a method of weight
reduction (8) and that the number of bari-
atric surgery procedures capable of being
performed yearly is small in comparison
with the number of individuals with se-
vere obesity (1), it is critical that nonsur-
gical treatment approaches be developed
and used.

Although the majority of severely
obese participants in this study did not
reach an ideal body weight, and many
remained severely obese, marked im-
provements in their CVD risk factors
were observed. As previously reported
by Wing et al. (23), modest weight losses
(5–10%) result in clinically significant
improvements in CVD risk factors at
1 year after a lifestyle intervention. Other
studies in severely obese individuals have
also reported significant reductions in
CVD risk factors (19–21). For example,
Anderson et al. (19) reported a 17%
reduction in LDL cholesterol, 14% reduc-
tion in triglycerides, and an w9% im-
provement in blood pressure after an
average weight loss of 35.3 kg. Further-
more, in a study that compared bariatric
surgery to commercial weight loss camps
and intermittent residential treatment
programs, the surgery group lost signifi-
cantly more weight than the lifestyle in-
tervention groups (31 vs. 13 and 15%,
respectively), yet all groups experienced
similar improvements in risk factors and
resolution of weight-related comorbidi-
ties (20). Look AHEAD will continue to
follow participants to assess the long-
term impact of these CVD risk factor im-
provements and determine whether a
lifestyle intervention can reduce morbid-
ity and mortality and also lower the costs
associated with obesity among severely
obese individuals.

One risk factor in which severely
obese participants did not experience
the same magnitude of improvement as
their less obese peers was in HDL choles-
terol. Explanations for this attenuated
response are unclear; however, it is pos-
sible that, overall, lower levels of PA and
fitness among the severely obese at 1 year
may have contributed to this response
(24). Although severely obese partici-
pants had similar improvements in fitness
and PA after the 1-year intervention, their
lower PA and fitness at baseline resulted
in PA and fitness levels that were lower
than the majority of their less obese peers
at 1 year. These results are not surprising
given previous research, which has in-
dicated that severely obese individuals
perform little moderate-to-vigorous PA
(25). Thus, strategies to enhance PA
within the context of behavioral weight
loss treatment programs should be devel-
oped, targeting the special needs of this
population.

There are several limitations to this
study. First, participants were older (45–
76 years of age) individuals with type 2

diabetes, at the lower end of the severe
obesity range (95% of participants had a
BMI between 40 and ,52.5 kg/m2). They
alsowere highlymotivated individualswho
completed a behavioral run-in and passed
an exercise test; thus, the generalizability of
these findings to other populations is un-
certain. In addition, the measurement of
meal replacements, medication usage, and
PA were self-reported. Finally, severely
obese individuals participated in group ses-
sions along with those with lesser degrees
of obesity; thus, it is unclear how they
would respond when treated solely in
groupswith individuals with a similar BMI.

To summarize, an intensive behav-
ioral weight loss program for older indi-
viduals with type 2 diabetes resulted in
significant initial weight losses and im-
provements in CVD risk factors among
the severely obese, both of which were
comparable to those changes seen in par-
ticipants with a lesser degree of obesity.
Based on the current findings, behavioral
therapy should be considered a viable
treatment option for this population. All
patients should be provided with a strong
behavioral weight loss program, as de-
scribed here, before undergoing bariatric
surgery. In the future, strategies to enhance
weight loss outcomes and PA compliance
for individuals with severe obesity should
be explored. Additionally, future efforts
should examine whether weight losses
achieved through lifestyle approaches can
be sustained long-term.
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