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OBESITY IS A SERIOUS AND

common health problem.
The most recent National
Health and Nutrition Ex-

amination Survey (NHANES III) re-
ported that 33.4% of Americans are over-
weight,1 representing an increase from
the 25% prevalence observed in the
1976-1980 survey.

Although it is commonly believed that
easy access to high-fat foods and over-
eating are the simple causes of obesity,
mean energy intake and fat consumption
in industrialized countries have declined
substantially as obesity rates have esca-
lated.2-4 During this time, levels of physi-
cal activity have steadily declined and a re-
port by the surgeon general5 indicates that
only 22% of US adults are currently ac-
tive enough to derive the health benefits
conferred by physical activity. These find-
ings have prompted public health advi-
sors to recommend that all Americans
strive to accumulate 30 minutes or more
of moderate-intensity physical activity on
most, or preferably all, days of the week.6

Blair and colleagues7 have described
a lifestyle approach to physical activity;

in which sedentary adults incorporate
short bouts of moderate-intensity activ-
ity into their daily routines, such as in-
creasing the amount of walking in the
daily routine, performing more yard work,
and using the stairs when possible.

The purpose of this investigation was
to examine short- and long-term changes
in weight, body composition, and car-
diovascular risk profiles produced by diet
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Context Physical inactivity contributes to weight gain, but only 22% of Americans
are regularly active.

Objective To examine short- and long-term changes in weight, body composition,
and cardiovascular risk profiles produced by diet combined with either structured aero-
bic exercise or moderate-intensity lifestyle activity.

Design Sixteen-week randomized controlled trial with 1-year follow-up, conducted
from August 1995 to December 1996.

Participants and Setting Forty obese women (mean body mass index [weight in
kilograms divided by the square of height in meters], 32.9 kg/m2; mean weight, 89.2
kg) with a mean age of 42.9 years (range, 21-60 years) seen in a university-based
weight management program.

Interventions Structured aerobic exercise or moderate lifestyle activity; low-fat diet
of about 1200 kcal/d.

Main Outcome Measures Changes in body weight, body composition, cardio-
vascular risk profiles, and physical fitness at 16 weeks and at 1 year.

Results Mean (SD) weight losses during the 16-week treatment program were
8.3 (3.8) kg for the aerobic group and 7.9 (4.2) kg for the lifestyle group (within
groups, P,.001; between groups, P = .08). The aerobic group lost significantly less
fat-free mass (0.5 [1.3] kg) than the lifestyle group (1.4 [1.3] kg; P = .03). During
the 1-year follow-up, the aerobic group regained 1.6 [5.5] kg, while the lifestyle
group regained 0.08 (4.6) kg. At week 16, serum triglyceride levels and total cho-
lesterol levels were reduced significantly (P,.001) from baseline (16.3% and
10.1% reductions, respectively) but did not differ significantly between groups and
were not different from baseline or between groups at week 68.

Conclusions A program of diet plus lifestyle activity may offer similar health ben-
efits and be a suitable alternative to diet plus structured aerobic activity for obese
women.
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combined with either programmed aero-
bic exercise or lifestyle activity in obese
women.

METHODS
Participants

Participants were 40 women with a mean
(SD) age of 42.9 (8.3) years, weight of
89.2 (11.6) kg, height of 165.0 (7.1) cm,
and body mass index (BMI [weight in ki-
lograms divided by the square of height
in meters]) of 32.9 (4.3) kg/m2. All
women reported not participating in a
structured exercise program for the 6
months prior to the start of this inter-
vention. Twenty-eight women were non-
Hispanic white, 10 were non-Hispanic
black, and 2 were Mexican-American. All
were a minimum of 15 kg over ideal
weight as defined by the Metropolitan
Life Insurance tables.8 Before treat-
ment, all subjects completed an initial in-
terview at which time the requirements
of the study were explained and the par-
ticipants’ weight and dieting histories,
eating and exercise habits, and psycho-
logical status were assessed.9 Persons with
bulimia nervosa, binge eating disorder,
significant depression, or other psychi-
atric disturbances were excluded. Par-
ticipants underwent a medical evalua-
tion (performed by their personal
physicians) designed to identify contra-
indications to diet, exercise, or both, in-
cluding a recent myocardial infarction;
a history of cerebrovascular, kidney, or
liver disease; cancer; type 1 diabetes
mellitus; pregnancy; or the use of medi-
cations known to affect weight or en-
ergy expenditure. All subjects com-
pleted a maximal treadmill stress test to
rule out cardiac abnormalities that might
be exacerbated by exercise training. This
study was approved by the Institutional
Review Board of the University of Penn-
sylvania, Philadelphia, and all partici-
pants gave their written informed con-
sent to participate.

Study Procedures
Participants were randomly assigned to 1
of the 2 conditions described above. Treat-
ment consisted of attending 16 weekly,
60-minute treatment sessions in groups
of 10 members. The Lifestyle Exercise At-

titudes Relationships Nutrition (LEARN)
Program for Weight Control was used.10

All participants agreed not to seek addi-
tional treatment during a 1-year fol-
low-up evaluation. All participants were
provided the same dietary intervention
during the 16-week program. They were
asked to consume a self-selected, low-
fat, low-calorie diet of approximately 1200
kcal/d, which is consistent with Ameri-
can Heart Association guidelines for
healthy weight reduction.11

All participants received a similar cog-
nitive behavioral weight loss program.
Group sessions were led by master’s- or
doctoral-level psychologists. The 16 ses-
sions were conducted following a modi-
fied version of the LEARN Program for
Weight Control, and participants were
provided with a copy of the manual.10

They were instructed in traditional be-
havioral methods of weight control that
included keeping daily food and physi-
cal activity records and practicing other
behaviors that have been described pre-
viously.4 Participants in the diet-plus-
lifestyle-activity group also discussed
strategies for accumulating activity and
expending energy throughout the day.
Those in the diet plus structured exer-
cise group discussed the details of a tra-
ditional aerobic exercise program.12 Em-
phasis in both groups was placed on
adopting and maintaining physical ac-
tivity as part of one’s overall lifestyle.

Physical Activity
Diet Plus Structured Aerobic Exer-

cise. Each week, participants attended
3 step aerobics classes held in a dance
studio. Classes were choreographed to
meet the fitness needs of overweight
women and were led by a certified aero-
bics instructor. Classes were preceded by
a 5- to 10-minute warm-up and fol-
lowed by a 5-minute cool-down. Ini-
tially, the aerobic phase of the workout
lasted 15 minutes. Four minutes were
added to the aerobic phase each week un-
til the total duration of aerobic exercise
reached 45 minutes of stepping (week
8). A basic step aerobics program has an
exercise intensity of 7 to 8.5 metabolic
equivalents (METS), while travel steps
and lunges are more intense (10.5-11.0

METS).13 Thus, we estimate that partici-
pants expended approximately 450 to
500 kcal per step aerobic workout. All
participants began the class on a 10-cm
step. Those who felt the need for a greater
challenge were allowed to increase step
height to either 15 or 20 cm at the be-
ginning of week 5. Monitoring of heart
rate14 and rate of perceived exertion were
also taught.15 Initial exercise intensities
and the progression of activity were con-
sistent with recommendations of the
American College of Sports Medicine.16

From weeks 14 to 16, participants were
assisted in developing a long-term indi-
vidualized program of structured aero-
bic exercise. The 2 final classes were vid-
eotaped to provide participants with
copies of tapes for continued home use.

Diet and Lifestyle Activity. Partici-
pants in the lifestyle group were ad-
vised to increase their levels of moderate-
intensity physical activity by 30 minutes
per day on most days of the week. They
were taught to incorporate short bouts
of activity into their daily schedules. For
example, participants were encouraged
to walk instead of drive short distances
and to take stairs instead of the eleva-
tor. Subjects kept daily records of their
minutes of physical activity.

Participants were given 3-dimensional
accelerometers (Bio-trainer; Individual
Monitoring Systems, Baltimore, Md) to
wear each week to provide ongoing feed-
back about their levels of physical activ-
ity. These monitors store units of physi-
cal activity in 20-second increments for up
to 21 days and can be interfaced and
downloaded to a personal computer for
subsequent analysis. These devices can de-
tect changes in the energy cost of graded
walking in persons wearing them17 and
yield better estimates of physical activity
than what people usually self-report.18

Units of physical activity were con-
verted to caloric expenditure. Data were
downloaded, and the units were cleared
each week. When a group meeting was
missed, participants continued to wear
the accelerometer, and data for the 2 pre-
vious weeks were downloaded at the next
group meeting. Participants were pro-
vided a graph of daily activity each week
at the end of their group meeting.
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Dependent Measures
Weight and Body Composition.

Group leaders weighed participants
weekly using a digital scale. Height was
assessed with a wall-mounted stadiom-
eter. Body composition was assessed (by
a technician blinded to the participant’s
study group) at baseline and at week 16
by dual energy x-ray absorptiometry (Ho-
logic QDR-2000, Hologic Inc, Waltham,
Mass) whole-body scanner. Total body
fat, percentage of body fat, and fat-free
mass (FFM) were analyzed by use of the
Hologic 7.20 whole-body scan systems
software using methods previously de-
scribed.19

Aerobic Fitness. Staff who assessed
maximum oxygen capacity were blinded
to the subject’s study group. All individu-
als completed at baseline, week 16, and
week 68, a modified Bruce protocol maxi-
mal-graded treadmill test, with heart rate
and oxygen uptake monitored by a Sen-
sorMedics 2900 automated metabolic-
cart (Sensor-MedicsCorp,Anaheim,Calif),
as previously described.20 The grade,
speed, or both of the treadmill was in-
creased every 3 minutes for the first 12
minutes and in 1-minute intervals there-
after, until the subject reached volitional
fatigue and could not continue. This test
included measures of resting and non-
resting electrocardiograms, blood pres-
sure, time of the test, and reports of the
rate of perceived exertion at each stage of
the treadmill assessment.

Lipids and Lipoproteins. Blood
samplesweredrawn(atbaseline,week16,
and week 68) in the morning after partici-
pantshadabstained fromfood,beverages,
orvigorousactivityfor12hours.Allsamples
were analyzed for lipids and lipoproteins
usingmethodsrecommendedby theCen-
tersforDiseaseControlandPreventionstan-
dardized laboratoryusingmethodsprevi-
ously described.21

Mood. Mood was measured at base-
line, week 16, and week 68 using the
Beck Depression Inventory (BDI).22

Data Analysis
A preliminary analysis showed that par-
ticipants in the 2 conditions did not dif-
fer significantly in baseline measures of
age, weight, fat, or FFM (TABLE 1).

We assessed changes in these vari-
ables, over time and between groups, us-
ing repeated measures analysis of vari-
ance models. Statistical analyses were
performed using SPSS software.23 The
primary objective of the trial was to com-
pare posttreatment weight change in the
2 groups. A sample size of 20 partici-
pants per group was projected to pro-
vide a power of 80% to detect a 5-kg dif-
ference in weight regain.

RESULTS
Thirty-eight (98%) of 40 women com-
pleted the 16-week study. Thirty-three
(82.5%) of 40 participants completed the
entire 68-week study—16 in the life-
style group and 17 in the aerobic group
(FIGURE 1). There were no differences
in attendance of group treatment ses-
sions between the conditions. Across con-
ditions, participants attended a mean
(SD) 92.2% (7.1%) of possible group
meetings during the 16-week program.

Weight Losses
Weight losses of the 2 groups did not dif-
fer significantly at any time (FIGURE 2).
Using a last observation carried for-
ward analysis, we found that partici-
pants across conditions lost a mean (SD)
weight of 2.2 (1.2) kg by week 4, 4.6
(1.8) kg by week 8, and 6.5 (3.0) kg at
week 12. At week 16, weight loss in the
lifestyle group was 7.9 (4.2) kg and in
the aerobic group was 8.3 (3.8) kg
(within groups, P,.001; between groups,
P = .08).

Participants in the lifestyle group who
were assessed at the 1-year follow-up
(week 68) had regained a mean (SD)

weight of 0.08 (4.6) kg from the end of
treatment while the aerobic group had
regained weight of 1.6 (5.5) kg (P = .06).

Changes in Fat and FFM
At the end of 16 weeks, the lifestyle group
reduced mean (SD) body fat by 6.2 (4.1)
kg, while the aerobic group lost 7.4 (3.7)
kg (P,.001). The percentage of body fat
was reduced to 45.5% (6.2%) in the life-
style group and to 41.9% (4.3%) in the
aerobic group after 16 weeks of treat-
ment (P,.001). Mean reductions in FFM
were greater than 1.4 (1.3) kg for the life-
style group compared with 0.5 (1.3) for
the aerobic group (P = .03). Additional
analyses showed that the percentage of

Figure 1. Profile of Events Throughout 68
Weeks of Treatment
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Intervention: 19
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Follow-up: 17
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Figure 2. Mean Changes in Body Weight
for the Diet Plus Lifestyle Group and Diet
Plus Aerobic Group
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Table 1. Baseline Characteristics
of Participants in Both Conditions*

Variables

Diet Plus
Lifestyle
(n = 20)

Diet Plus
Aerobic
(n = 20)

Age, y 42.9 (7.9) 43.2 (9.1)
Weight, kg 90.5 (13.5) 83.6 (8.6)
Height, cm 167.0 (5.1) 163.3 (6.3)
BMI, kg/m2 32.4 (4.5) 31.4 (3.7)
Fat, kg 44.4 (10.9) 39.3 (6.1)
FFM, kg 46.1 (3.8) 44.3 (4.1)
Percent fat 48.5 (4.6) 46.9 (3.6)
Age of onset of

obesity, y
16.8 (6.7) 18.7 (8.8)

*Values are expressed as mean (SD). BMI indicates body
mass index; FFM, fat-free mass.
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weight lost from FFM was significantly
(P,.01) less in the aerobic group (5.1%
[17.0%]) than in the lifestyle group
(21.3% [19%]).

Weight Loss and Physical Activity
Aerobic Group. Participants in this

group attended a mean (SD) average of
87.7% (13.3%) of possible exercise
classes over the 16-week program. At-
tendance from weeks 1 through 8 aver-
aged 88.8% (9.2%) of possible exercise
sessions, which was not different from
attendance between weeks 9 and 16

(86.7% [21.6%]). The relationship be-
tween attendance of exercise sessions at
week 8 and weight loss at that time was
not significant (r = 0.35; P = .12), but at
week 16, attendance was significantly re-
lated to weight loss (r = 0.53; P = .02).

Lifestyle Condition. During the week
before treatment began, participants in
the lifestyle group averaged a mean (SD)
21 769 (5186) activity units per day (U/
d), which increased significantly (P = .04)
to 24 767 (6431) activity units per day
(U/d) at week 4. Activity also increased
significantly (P = .05) from weeks 4 to 8,

at the end of which activity averaged
26 969 (6284) U/d. At week 16, activity
averaged 27 381 (6676) U/d, which was
not different from activity levels at week
8. Thus, by the end of 16 weeks, par-
ticipants had increased their daily activ-
ity by 28.0% (23.6%). We estimate that
participants increased their daily physi-
cal activity by 159 (359) kcal/d at week
4, 255 (363) kcal/d at week 8, and 234
(330) kcal/d at week 16. Participants in
the lifestyle group reported participat-
ing in 30 minutes or more of activity for
4.5 (1.7), 4.8 (1.4), and 4.4 (2.1) days

Table 2. Changes in Cardiovascular Disease Risk Factors and Mood During 16 Weeks in Subjects Treated by Diet Plus Lifestyle Activity and
Diet Plus Programmed Aerobic Exercise*

Baseline Week 16
% Change

From Baseline
P

Value Week 68
% Change

From Baseline
P

Value

Triglycerides, mmol/L [mg/dL]
Diet + lifestyle 1.28 (0.56) 1.00 (0.37) −14.6 (32.4) 1.06 (0.58) −14.8 (43.9)

[113 (50)] [89 (33)]
,.001

[94 (5.1)]
.31

Diet + aerobic 1.14 (0.55) 0.93 (0.51) −17.9 (18.2) 1.19 (.71) 4.4 (51.4)
[100 (49)] [82 (45)] [105 (63)]†

Cholesterol, mmol/L [mg/dL]
Diet + lifestyle 5.37 (1.10) 4.80 (0.84) −9.3 (12.4) 5.21 (0.77) −0.8 (14.9)

[208 (45)] [186 (32)]
,.001 [201 (30)]

,.001
Diet + aerobic 5.35 (1.15) 4.75 (1.01) −10.9 (8.0) 5.23 (0.84) −0.4 (13.4)

[207 (44)] [184 (39)] [202 (32)]

LDL-C, mmol/L [mg/dL]
Diet + lifestyle 3.46 (0.84) 3.15 (0.66) −6.3 (−16.9) 3.31 (0.55) −1.2 (17.6)

[134 (32)] [122 (25)]
,.001 [128 (21)]

.27
Diet + aerobic 3.46 (1.07) 3.08 (0.96) −10.7 (−11.0) 3.31 (0.91) 1.3 (35.2)

[134 (41)] [119 (37)] [128 (35)]

HDL-C, mmol/L [mg/dL]
Diet + lifestyle 1.33 (0.33) 1.19 (0.24) −10.3 (10.6) 1.41 (0.42) 8.3 (24.5)

[51 (13)] [46 (9)]
,.001 [55 (16)]†

.11
Diet + aerobic 1.37 (0.30) 1.24 (0.34) −9.4 (13.1) 1.43 (0.41) 4.6 (17.4)

[53 (12)] [48 (13)] [55 (16)]†

Total cholesterol–HDL-C
Diet + lifestyle 4.12 (0.86) 4.13 (0.68) −1.90 (15.3) 3.85 (0.77) 6.1 (15.5)

[159 (33)] [160 (26)] .86 [149 (30)]†
.03

Diet + aerobic 4.02 (0.97) 4.04 (1.17) 0.82 (12.6) 3.91 (1.14) 4.0 (9.3)
[155 (38)] [156 (45)] [151 (44)]

Resting SBP, mm Hg
Diet + lifestyle 126.0 (16.7) 114.8 (12.3) −7.87 (11.6)

,.001 117.7 (10.0) −6.4 (8.4)
.008

Diet + aerobic 121.6 (17.9) 112.9 (17.2) −6.97 (7.1) 117.5 (13.4) −3.3 (12.3)

Resting DBP, mm Hg
Diet + lifestyle 79.3 (11.7) 79.7 (8.2) 2.41 (18.3) .50 79.4 (8.0) 1.6 (14.5)

.31
Diet + aerobic 81.2 (10.3) 78.6 (10.1) −2.89 (7.8) 80.4 (8.9) 2.7 (8.9)

Maximum oxygen
consumption,
mL/kg per minute

Diet + lifestyle 19.4 (5.5) 21.5 (4.5) 16.2 (27.6)
,.001 24.6 (6.6)† 24.2 (26.9)

,.001
Diet + aerobic 19.9 (4.0) 22.6 (3.7) 18.8 (19.2) 22.4 (4.8) 16.3 (24.0)

Beck Depression Inventory
Diet + lifestyle 8.3 (5.5) 3.4 (3.6) −43.9 (87.8)

,.001 3.3 (2.2) −41.9 (76.9)
,.001

Diet + aerobic 8.2 (5.4) 4.4 (2.9) −15.9 (68.7) 4.0 (4.2) −26.1 (78.2)

*All values are expressed as mean (SD). LDL-C indicates low-density lipoprotein cholesterol; HDL-C, high-density lipoprotein cholesterol; SBP, systolic blood pressure; and DBP,
diastolic blood pressure. The P column represents the within-subjects effect from the repeated measures analysis of variance. No significant effects for treatment condition or
treatment 3 condition interactions were observed.

†Different from week 16.
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of the week at weeks 1, 4, and 8, respec-
tively. They reported reaching this thresh-
old of 4.5 (2.0) and 4.7 (1.9) days per
week at weeks 12 and 16, respectively.
Weight change was not significantly re-
lated to changes in physical activity at
weeks 8 and 16.

Cardiovascular Risk Factors
and Mood
The effects of treatment on cardiovascu-
lar disease (CVD) risk profiles are shown
in TABLE 2. Significant reductions in to-
tal cholesterol, triglycerides, low-density
lipoprotein cholesterol, and high-density
lipoprotein cholesterol (HDL-C) levels
were observed in both groups after 16
weeks of treatment. The total cholesterol–
HDL-C ratio remained unchanged at week
16 but was significantly reduced in the life-
style group at week 68. No differences
were found between treatment groups in
the change in serum lipid or lipoprotein
levels (P value range, .62-.93).

Resting systolic blood pressure de-
creased significantly (P,.001) during the
16 weeks of treatment and remained
lower than baseline values in the life-
style group at week 68, but there were
no significant differences between groups
at any time point. There were signifi-
cant improvements over time in maxi-
mum oxygen uptake (P,.001), with no
significant differences between groups.
There were no significant differences be-
tween conditions in baseline or week 16
scores on the BDI.

Weight Maintenance
After the 16-week program, partici-
pants attended 4 quarterly follow-up
meetings, during which strategies for
weight maintenance were discussed, and
body weight was measured. At week 68,
participants were asked to report the per-
centage of weeks that they accumulated
30 minutes or more of moderate-
intensity exercise (3-5 METS, consis-
tent with the recent report of the sur-
geon general5) on at least 5 days of the
week during the past 12 months (ie, af-
ter the 16-week intervention).

We offered brisk walking as an ex-
ample of moderate-intensity activity. Dur-
ing the follow-up year, the lifestyle and

aerobic groups met the surgeon gener-
al’s guidelines for a mean (SD) of 55.6 (28)
and 48.2 (26) weeks, respectively. An in-
dependent t test revealed no difference be-
tween groups (t = −0.785; P = .44). Since
there were no differences between groups
in adherence to physical activity, we col-
lapsed them together. We then divided
participants who completed the 68-
week trial into tertiles of self-reported lev-
els of activity. A x2 analysis found no dif-
ference (x2 = 3.579; P = .17) in the
proportion of patients in each treatment
condition and each of the tertiles of physi-
cal activity. The most active third, which
included 4 subjects from the aerobic
group and 8 from the lifestyle group, re-
ported being moderately active on most
days of the week for 79.2% (13%) of the
weeks in the year following the 16 weeks
of treatment. The middle and least active
tertiles reported being moderately active
for 51.8% (10%) and 19.0% (13%) of the
weeks, respectively. Weight change dur-
ing the 1-year follow-up in each of the 3
groups is shown in FIGURE 3. No differ-
ences in weight regain were found be-
tween tertiles at the 3- and 6-month fol-
low-up visits. At the 9-month visit, the
least active group had regained signifi-
cantly (P,.02) more weight (3.76 [2.4]
kg) than the most active group, which, by
contrast, had lost weight (−3.14 [4.6 kg]).

At the 12-month follow-up, the least
active group (which averaged a 4.88 [2.5]
kg increase to their weight) had re-
gained significantly more of their lost
weight than the middle (0.26 [5.5 kg])
P = .021 or the most (−1.98 [4.3] kg) ac-
tive groups (P = .001). No differences
were found between the most active and
the middle group at any time during the
follow-up period.

COMMENT
The principal finding of this study was
that a program of diet plus lifestyle ac-
tivity may offer similar health benefits and
be a suitable alternative to diet plus vig-
orous activity for overweight women. The
diet plus lifestyle program was as effec-
tive as the diet plus aerobic training pro-
gram in improving weight, systolic blood
pressure, and serum lipid and lipopro-
tein levels. This is good news for people

who understand the role of physical ac-
tivity in weight control but dislike vig-
orous physical activity or believe that they
lack time to exercise. For sedentary over-
weight patients, a diet combined with a
lifestyle program of gradual and moder-
ate-intensity physical activity can facili-
tate weight loss and enhance weight man-
agement and improve CVD risk profiles.

We found that the vigorous aerobic ex-
ercise resulted in a significantly greater
sparing of lean tissue than did lifestyle
activity. This demonstrates the com-
plex interaction among weight loss, en-
ergy restriction, and physical activity. We
recently examined changes in FFM in a
group of 128 obese women who com-
bined a portion-controlled 925 kcal/d
diet with either aerobic, strength, or aero-
bic plus strength training.24 Adding any
1 of these 3 modes of exercise did not
spare the loss of FFM, compared with a
treatment by diet alone. Thus, the favor-
able body composition changes ob-
served in the aerobic group in this study
may be attributable, in part, to the fact
that participants followed a less restric-
tive diet than we used previously. We do
not think that dietary compliance can ex-
plain differences in body composition
changes, since we analyzed patient food

Figure 3. Mean Posttreatment Changes in
Body Weight According to the Percentage of
Weeks That Met or Exceeded the Surgeon
General’s Guidelines for Physical Activity in
the Year After Completion of Treatment
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records at weeks 4, 8, 12, and 16.25 No
between-group differences (P value
range, .42-.68) were observed in self-
reported energy intake, which ranged
from 1195 to 1265 kcal/d during the 16-
week treatment trial.

Both groups in the present study dem-
onstrated similar and significant reduc-
tions in serum lipid and lipoprotein lev-
els. We have reported similar decreases
in total cholesterol levels (15.7%) and tri-
glyceride levels (22.7%) in women who
had lost more weight and followed a more
restrictive diet.21 We do not believe that
the reduction in HDL-C levels observed
in this study is cause for concern. Blood
was drawn at week 16 when most par-
ticipants were still trying to reduce weight.
A recent meta-analysis reported that
HDL-C levels decrease during weight loss
but increase by 0.009 mmol/L (0.34 mg/
dL) for every kilogram of decrease in body
weight once patients reach a stable, re-
duced weight stable.26

Results of the present study confirm the
importance of an active lifestyle in help-

ing participants maintain their weight
losses. Kayman et al27 compared women
who had regained their lost weight with
those who were successful in maintain-
ing their weight losses. Ninety percent of
the maintainers reported engaging in regu-
lar vigorous exercise at least 3 times per
week for at least 30 minutes, whereas only
34% of the regainers reported this level of
activity. Pavlou et al28 similarly showed that
participants who exercised regularly in the
18 months following treatment main-
tained their weight loss significantly bet-
ter than persons who did not exercise. In
the present study, we found that the most
active tertile of participants lost weight in
the year after treatment. The middle ter-
tile reported meeting the current sur-
geon general’s physical activity recom-
mendations5 for only 52% of the weeks in
the year following treatment, but they also
maintained their full end-of-treatment
weight loss. Hence, patients should strive
to incorporate regular physical activity into
their lives on a daily basis but should re-
alize that even some physical activity, even

if not performed regularly, is much bet-
ter than being sedentary.

This study has shown that a program
of diet and increased lifestyle physical ac-
tivity may be a suitable alternative to diet
plus aerobic exercise for overweight
women. Further studies, with larger
numbers of both men and women, are
needed to replicate this finding and to
identify persons who are best suited for
lifestyle vs vigorous activity.

Funding/Support: This research was supported by
grants F32DK09241-01 (Dr Andersen), a National Re-
search Service Award, and K02-MH00702-08 (Dr
Wadden), a Research Scientist Development Award,
from the National Institutes of Health, Bethesda, Md.
Acknowledgment: We thank Jill Buckwald, PhD, for
her assistance in overseeing the behavioral counsel-
ing groups and our research assistant Lisa Barrett. We
thank Dan Moser, PhD, and Margaret Evangelisti, MS,
of Graduate Hospital, Wayne, Pa, for performing meta-
bolic and body composition assessments on patients.
We also thank David Krausman, PhD, of Individual
Monitoring Systems for supplying 3-dimensional ac-
celerometers to this project. We recognize David Hager
of the LEARN Institute, Dallas, Tex, for supplying
LEARN Manuals for use in this project. We thank Gin
Anne Stallings, MD, of the Children’s Hospital of Phila-
delphia, Pa, for making the dual energy x-ray absorp-
tiometry assessments available to us.

REFERENCES

1. Kuczmarski RJ, Flegal KM, Campbell SM, Johnson
CL. Increasing prevalence of overweight among US
adults, 1960 to 1991. JAMA. 1994;272:205-211.
2. Prentice AM, Jebb SA. Obesity in Britain: gluttony
or sloth? BMJ. 1995;311:437-439.
3. Seidell JC. Time trends in obesity: an epidemiologi-
cal perspective. Horm Metab Res. 1997;29:155-158.
4. Brownell KD, WaddenTA. Etiology and treatment
of obesity. J Consult Clin Psychol. 1992;60:505-
517.
5. US Department of Health and Human Services.
Physical Activity and Health: A Report of the Sur-
geon General. Atlanta, Ga: US Dept of Health and Hu-
man Services, Centers for Disease Control and Pre-
vention, National Center for Chronic Disease Prevention
and Health Promotion; 1996.
6. Pate RR, Pratt M, Blair SN, et al. Physical activity
and public health: a recommendation from the Cen-
ters for Disease Control and Prevention and the Ameri-
can College of Sports Medicine. JAMA. 1995;273:
402-407.
7. Blair SN, Kohl HW III, Gordon NF. Physical activ-
ity and health: a lifestyle approach. Med Exerc Nutr
Health. 1992;1:54-57.
8. Metropolitan Life Insurance Company. Metropoli-
tan height and weight tables. Stat Bull Metrop Insure
Co. 1983;64:2-9.
9. Wadden TA, Foster GD. Behavioral assessment and
treatment of markedly obese patients. In: Wadden TA,
VanItallie TB, eds. Treatment of the Seriously Obese
Patient. New York, NY: Guilford Press; 1992:
290-330.

10. Brownell KD. The LEARN Program for Weight
Control. 6th ed. Dallas, Tex: American Health Pub-
lishing Co; 1994.
11. American Heart Association. Scientific state-
ment on guidelines for weight management pro-
grams in healthy adults. Heart Dis Stroke. 1994;3:
221-228.
12. Andersen RE, Brownell KD, Haskell WL. The Health
and Fitness Club Leader’s Guide: Administering a
Weight Management Program. Dallas, Tex: Ameri-
can Health Publishing Co; 1992.
13. Scharff Olson M, Williford HN. Step aerobics ful-
fills its promise: high on fitness, low on impact. ACSM
Health Fitness J. 1998;2:32-37.
14. Andersen RE. Physiology of obesity. In: Cotton
RT, ed. Lifestyle and Weight Management Consul-
tant Manual. San Diego, Calif: American Council on
Exercise; 1996.
15. Borg GAV. Psychological bases of perceived ex-
ertion. Med Sci Sports Exerc. 1982;14:377-381.
16. Kenney WL, Humphrey RH, Bryant CX, eds.
ACSM’s Guidelines for Exercise Testing and Prescrip-
tion. 5th ed. Baltimore, Md: Williams & Wilkins; 1995.
17. Moser CD, Andersen RE, Verde TJ, et al. The use
of a three dimensional (Bio-trainer) accelerometer to
measure graded walking in obese women [abstract].
Med Sci Sports Exerc. 1996;28(supp 5):S44.
18. Coleman KJ, Saelens BE, Wiedrich-Smith MD, Finn
JD, Epstein LH. Relationships between TriTrac-R3D vec-
tors, heart rate, and self-report in obese children. Med
Sci Sports Exerc. 1997;29:1535-1542.
19. Andersen RE, Wadden TA, Herzog RJ. Changes

in bone mineral content in obese dieting women. Me-
tabolism. 1997;46:857-861.
20. Andersen RE, Wadden TA. Validation of a cycle
ergometry equation for predicting steady-rate VO2 in
obese women. Med Sci Sports Exerc. 1995;27:1457-
1460.
21. Andersen RE, Wadden TA, Bartlett SJ, Vogt RA,
Weinstock RS. Relation of weight loss to changes in
serum lipids and lipoproteins in obese women. Am J
Clin Nutr. 1995;62:350-357.
22. Beck AT, Steer RA. Manual for the Beck
Depression Inventory. New York, NY: Psychological
Corp; 1987.
23. Norusis MJ. SPSS/PC+: Advanced StatisticsTM
Version 5.0. Chicago, Ill: SPSS Inc; 1992.
24. Wadden TA, Vogt RA, Andersen RE, et al. Exer-
cise in the treatment of obesity: effects of four inter-
ventions on body composition, resting energy expen-
diture, appetite, and mood. J Consult Clin Psychol.
1997;65:269-277.
25. Pennington JT. Bowes & Church’s Food Values
of Portions Commonly Used. 17th ed. Philadelphia,
Pa: Lippincott-Raven; 1998.
26. Dattilo AM, Kris-Etherton PM. Effects of weight
reduction on blood lipids and lipoproteins: a meta-
analysis. Am J Clin Nutr. 1992;56:320-328.
27. Kayman S, Bruvold W, Stern JS. Maintenance and
relapse after weight loss in women: behavioral as-
pects. Am J Clin Nutr. 1990;52:800-807.
28. Pavlou KN, Krey S, Steffee WP. Exercise as an ad-
junct to weight loss and maintenance in moderately
obese subjects. Am J Clin Nutr. 1989;49:1115-1123.

EFFECTS OF EXERCISE IN OBESE WOMEN

340 JAMA, January 27, 1999—Vol 281, No. 4 ©1999 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 05/22/2023


