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Behavioral Treatment
Obesity
Its application to type II diabetes

RENA R. WING, PHD

This review describes the improvements made in the behavioral treatment of obesity
from the 1970s to the present, and then provides a comparable overview of progress
that has been made in the behavioral treatment of obese patients vrith type II diabetes
by Wing et al. (13-19) at the University of Pittsburgh. Evidence is presented to show
that structured exercise, VLCDs, and intensification of treatment programs may be
useful in improving the long-term outcome of behavioral weight-loss interventions.

Behavior modification techniques
were first applied to the problem of
obesity in the 1960s (1,2). Since

then, more than 150 studies have been
conducted on this topic, including
comparisons of both behavioral and non-
behavioral treatments and studies ana-
lyzing the effectiveness of specific behav-
ioral interventions (3,4). The goal of this
paper is to provide an update on the
findings from this research and specifi-
cally to identify approaches that might be
useful in the treatment of obese type II
diabetic patients.

WEIGHT LOSS IN BEHAVIORAL
TREATMENT PROGRAMS— Be-
havioral treatments are based on the as-

sumption that weighi: loss can be pro-
duced by changing an individual's intake
and/or exercise behaviors. To change
these behaviors, it is necessary to change
the environmental antecedents and con-
sequences that control them. BT pro-
grams, therefore, include strategies such
as self-monitoring, to help patients learn
about their intake and exercise behav-
iors, and stimulus control, preplanning,
cognitive restructuring, and self-rein-
forcement techniques to help patients
change their environment. Detailed de-
scriptions of behavioral treatments have
been published previously by Wadden
and Bell (5) and by Wing (3).

Brownell and jeffery (4) previ-
ously reviewed the results of behavioral
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weight-control studies published from
1974 to 1986. They reported that weight
losses achieved in behavioral interven-
tions had improved markedly over time,
increasing from a mean weight loss of
3.86 kg in 1974 to a mean weight loss of
10.0 kg in 1986.

Several variables may have been
responsible for this improvement in
weight loss. First, behavioral approaches
initially were applied to college popula-
tions that were only moderately over-
weight (mean weight of subjects studied
in 1974 was 74.1 kg, 40% above ideal
body weight); more recent programs
(i.e., 1986) targeted heavier clinical pop-
ulations (initial weight of 95.7 kg, 53%
above ideal body weight). Because initial
weight has been shown to relate to sub-
sequent weight loss (6), the better out-
come in recent programs may be attrib-
utable partly to the heavier patient
population. Secondly, attrition increased
from 11% in 1974 to 21% in 1986; usu-
ally, patients who drop out of treatment
programs are those doing poorly (7).
Because dropouts often are excluded
from the data analysis, published results
may slightly overestimate the actual out-
come. However, even if the 1986 results
were redone, including the dropouts,
and assuming that dropouts had not lost
any weight, this would reduce the out-
come by only 20% (from a mean weight
loss of 10 kg to a mean weight loss of 8
kg), still clearly better than the results
obtained in 1974. The third factor,
which appears to be the major determi-
nant of the improved outcome, is that
treatments have been lengthened.
Whereas in 1974, the average program
lasted only 8.4 wk, in 1986 the average
program lasted 16.7 wk. The rate of
weight loss per week actually has re-
mained quite constant (0.54 kg/wk in
1974, 0.64 kg/wk in 1986). Thus, the
lengthening of treatment is probably the
most important factor in the improve-
ment in results and will be discussed in
more detail below.

The maintenance of weight loss
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Table 1—Behavioral intervention with type II diabetes patients

STUDY

(REFERENCE)

1 (13)

2(14)

3(15)

4(16)

5(15)

6 ( 1 7 )

7(18)

8 ( 1 9 )

TREATMENT CONDITION

NUTRITION EDUCATION (MONTHLY MEETINGS)

NUTRITION EDUCATION (WEEKLY MEETINGS)

BT (WEEKLY MEETINGS)

BT PLUS SMBG

BT
DIET PLUS PLACEBO EXERCISE

DIET PLUS STRUCTURED EXERCISE (2 SESSIONS/WK)

BT PLUS SMBG

BT PLUS SMBG PLUS SELF-REGULATION

DIET ONLY

DIET PLUS STRUCTURED EXERCISE (3 SESSIONS/WK)

COUPLES PROGRAM—ALONE

COUPLES PROGRAM—WITH SPOUSE

BT
BT PLUS 1 VLCD

BT (FULL-YEAR PROGRAM)

BT PLUS 2 VLCDs (FULL-YEAR PROGRAM)

WEIGHT

END OF

TREATMENT

2.9
3.9
6.3
5.8
6.8
7.3
8.5
7.0
5.1
5.6
9.3
9.0
8.6

10.1
18.6
12.3*
16.4*

LOSS (KG)

1-YR

FOLLOW-UP

3.4
3.8
1.8
4.1
8.2
4.0
7.8
3.8
3.6
3.8
7.9
5.3
3.2
6.8
8.6

10.5*
14.0*

* Results at 6 mo and 1 yr of full-year program.

also has improved over time, but not as
dramatically (4). In 1974, the average
length of follow-up was only 15.5 wk,
and subjects maintained a weight loss of
4.0 kg over this time. In 1986, the aver-
age length of follow-up was 44 wk.
Overall weight loss, from pretreatment to
follow-up, averaged 6.6 kg.

Few studies have included fol-
low-up periods >1 yr. Kramer et al. (8)
reviewed 13 behavioral studies with fol-
low-up >1 yr and found that the mean
weight loss decreased from 7.3 kg at
posttreatment to 5.8 kg at 1 yr, 5.0 kg at
2 yr, 3.6 kg at 3 yr, and 3.4 at 5 yr. Thus,
clearly, the long-term outcome of behav-
ioral treatment remains modest, and fur-
ther research is needed to develop more
effective interventions.

Several recent behavioral studies
have had better results than those re-
ported above. These studies are distin-
guished by longer, more intense mainte-
nance programs. Most notably, Perri et
al. (9) found that patients who were
treated in a 20-wk BT program with no

maintenance program, lost 10.8 kg ini-
tially and maintained a weight loss of 3.6
kg at 18-mo follow-up. In contrast, pa-
tients given the same BT program, with
an intensive 18-mo maintenance pro-
gram involving biweekly treatment meet-
ings, structured aerobic exercise, and so-
cial influence strategies, lost 13.67 kg
initially and maintained a loss of 13.54
kg at 18-mo follow-up. These are among
the best weight losses to date; they sug-
gest that with current behavioral tech-
niques, it is possible to produce weight
losses of 13 kg that are maintained for at
least 18 mo.

WEIGHT LOSS IN TYPE II
DIABETES PATIENTS— How do
these results compare with those
achieved in studies of patients with type
II diabetes? It is difficult to answer this,
because to date few studies have been
conducted that systematically applied
behavioral weight-control techniques to
the treatment of type II diabetic patients.
Nonbehavioral dietary interventions

have yielded poor long-term results with
these patients (10-12). Wing et al. (13-
19) have conducted the majority of the
behavioral weight-loss studies with type
II diabetes patients. Table 1 presents the
results of eight controlled studies ( 13 -
19) of behavioral weight loss with type II
patients conducted by these investiga-
tors. This research allows comparison
with the literature on nondiabetic obese
patients and helps identify strategies that
may be useful in the long-term treatment
of diabetic patients.

The patients in the studies by
Wing et al. (13-19) were recruited
through newspaper advertisements and
physician referrals. Eligibility criteria
varied slightly across the studies, but
typically patients were 30-100% above
ideal body weight, 30-70 yr of age, and
had blood glucose levels that met the
NDDG criteria for type II diabetes. Some
of the studies included patients on insu-
lin, whereas others did not; in exercise
studies, patients were required to be able
to walk for exercise, and in studies with
VLCDs, patients could not have any
medical conditions that would make the
use of such diets contraindicated.

The patients entering the studies
by Wing et al. (13-19) averaged 53 yr of
age, with a 6-yr history of diabetes.
Women outnumbered men 2:1. At entry,
BMI averaged 35-38 across studies, and
HbAx averaged 10-10.5%.

All behavioral treatments used in
these studies were executed in groups,
conducted by a team of therapists that
included at least one behaviorally trained
clinician and a nutritionist. Programs
met weekly for 10-20 wk, with the ex-
ception of studies 3 and 5, in which
patients met 2 - 3 times/wk during the
first 10 wk of the program, and study 8,
which used a much longer treatment for-
mat (50 wk of treatment). In all pro-
grams (except the nutrition education
groups in study 1), a calorie-counting
diet was used, with calories set at 1000-
1500 kcal/day. Exercise in the form of
walking was stressed, with patients en-
couraged to gradually increase their ex-
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ercise to a goal of a 2-mile walk 5 days/
wk. The behavioral programs included
training in self-monitoring, stimulus
control techniques, preplanning, asser-
tion, cognitive restructuring, and relapse
prevention.

Study 1 compared a behavioral
weight-control program with nonbehav-
ioral nutrition education programs, and
concluded that the former was more ef-
fective during the initial 16-wk interven-
tion (13). Patients in the behavioral con-
dition lost 6.3 kg over the 16-wk
program, compared with 3.9 kg in the
nutrition education group, which re-
ceived comparable information about di-
abetes, diet, and exercise, and compara-
ble therapist attention, but was not
provided with the behavioral strategies,
and 2.9 kg in the nutrition education
group, which was seen monthly instead
of weekly. However, over 1 yr of follow-
up, marked recidivism was observed in
the behavioral program, and conse-
quently, no significant differences be-
tween treatments were observed at 1 yr.
The relatively poor long-term outcome of
patients in the behavioral condition may
have resulted from inexperience in work-
ing with the population and concerns
about aggressively promoting weight loss
in older, sicker patients.

As seen in Table 1, subsequent
studies by this group have had far better
long-term results. In the most recent
study, patients treated in a 1-yr behav-
ioral treatment program lost 12.3 kg at 6
mo and maintained a weight loss of 9.5
kg at the end of the year. Several factors
may contribute to the improvements, in-
cluding not only increased experience,
but also lengthening of the intervention,
increased emphasis on low-fat diets, and
greater focus on exercise. The improve-
ment in results appears to parallel the
improvements that have been observed
in the nondiabetic weight-loss literature
and suggests that it is possible to achieve
results with type II diabetes patients that
are quite comparable with those
achieved with nondiabetic individuals.

The following sections will focus

on several specific behavioral compo-
nents that may improve outcome for di-
abetic patients, namely exercise, SMBG,
spouse support, VLCDs, and lengthening
of the treatment prcgram. Most of these
strategies (except SMBG) also have re-
ceived extensive investigation with non-
diabetic individuals. The role of these
strategies in the development of a more
effective long-term intervention will be
discussed.

Exercise
Several studies have been conducted that
compared diet only, exercise only, or the
combination of diet plus exercise in the
treatment of obese, nondiabetic patients
(20-22). These studies have consistently
shown that the combination of diet plus
exercise is more effective than diet or
exercise alone for long-term weight con-
trol.

Further evidence of the impor-
tance of exercise in weight-loss mainte-
nance comes from studies of those who
were successful at weight loss. When
successful long-term weight losers were
compared with those who lost weight
and regained it, in two groups differed
dramatically in their exercise (23). Of the
successful weight losers, 82% reported
exercising at >3 times/wk for 30 min
each time, compared with only 34% of
the regainers.

Recent studies by Wood et al.
(24,25) at Stanford University have pro-
vided further evidence of the importance
of exercise, especially in men. Wood et
al. (24) compared 1-yr programs of diet
only and exercise only in the treatment
of obese men. Although total weight
losses were greater in die dieters than in
exercisers (—7.2 vs. —4.0 kg, respective-
ly), fat losses were actually comparable
(-5.9 vs. -4 .1 kg in dieters vs. exercis-
ers, respectively); the difference between
the regimens resulted from the fact that
the dieters lost significant amounts of
lean body mass, whereas the exercisers
did not (—1.3 kg vs. 0.1 kg in dieters vs.
exercisers, respectively).

Moreover, the weight losses pro-

duced by exercising appeared to be more
easily maintained (26). Half of the men
in each condition were provided with a
minimal intervention program during
the year after treatment. This interven-
tion consisted of monthly mailed infor-
mation and monthly to quarterly phone
calls. Men in • the exercise group who
received the minimal intervention re-
gained only 0.8 kg over the 1-yr follow-
up, whereas those in the diet groups who
received the intervention regained 3.2
kg, and the groups that did not receive
the maintenance intervention regained
2.6-3.9 kg.

More recently, Wood et al. (25)
compared the effect of diet only versus
diet plus exercise in overweight men and
women. The diet used was a low-fat,
low-calorie diet (NCEP Step 1 Diet).
Men lost significantly more weight when
treated with diet plus exercise than with
diet only (-8.7 vs. -5 .1 kg). This dif-
ference in weight loss resulted from dif-
ferences in fat loss (—7.8 vs. —4.3 kg).
In women, the two regimens produced
comparable weight losses (—5.1 vs.
—4.1 kg in diet plus exercise vs. diet
only, respectively) and comparable re-
ductions in fat and lean mass.

Two behavioral weight-control
studies have evaluated the effects of ex-
ercise in type II diabetes patients
(15,27). Hartwell et al. (27) compared
the effect of diet only, exercise only, and
the combination. The diet-only condi-
tion had the best, albeit modest, weight
losses at 6 mo (3.6 kg) and 1 yr (1.7 kg).
This finding is quite unusual in the lit-
erature and may have resulted from the
fact that the exercise component of the
diet-plus-exercise condition was imple-
mented over only a 5-wk period.

In contrast, Wing et al. (15)
found that the combination of diet plus
exercise was more effective for long-term
weight loss in obese type II patients than
diet only. The effect of exercise was ex-
amined in studies 3 and 5 in Table 1. As
is apparent from this table, the exercise
groups in both of these studies achieved
some of the best weight losses. Study 3

DIABETES CARE, VOLUME 16, NUMBER 1, JANUARY 1993 195

D
ow

nloaded from
 http://diabetesjournals.org/care/article-pdf/16/1/193/444529/16-1-193.pdf by guest on 19 M

ay 2023



Behavioral treatment of obesity

Figure 1—Weight loss in diet-only ( • — • )
and diet-plus-exercise ( • • ) conditions.
From Wing et al. (15). © by Springer-Verlag.

compared a diet-plus-exercise interven-
tion, in which subjects exercised as a
group 2 times/wk and 1 time/wk on their
own, with a diet-plus-placebo exercise
intervention, which had comparable at-
tention and frequency of contact but
participated in an exercise regimen that
produced little increase in energy expen-
diture over resting levels. In this study,
weight losses were better in the diet plus
exercise group, but the differences be-
tween groups did not reach statistical
significance.

Study 5 compared two more ex-
treme conditions: diet only and diet plus
exercise. Patients in both groups at-
tended meetings 3 times/wk for 10 wk.
The diet-only group used these sessions
to work on diet modification strategies
and were instructed not to change their
activity level. The exercise group used
these 3 sessions/wk for exercise and
completed a 3-mile walk at each session;
in addition, the exercise group was in-
structed to take one other 3-mile walk
per week on their own. After the initial
10-wk intervention, both groups met
weekly for the next 10 wk. In this study,
weight losses were significantly greater in
the diet-plus-exercise group than in di-
et-only group at 10-wk, 20-wk, and 1-yr
follow-up (Fig. 1). Although no differ-
ences were observed in HbAx, differences
were noted in the percentage of patients
whose diabetes medication could be re-
duced: 38% of patients in the diet-only

group and 83% of those on diet plus
exercise. Moreover, when studies 3 and 5
were combined, and subjects were di-
vided into tertiles by self-reported activ-
ity level at 1 yr, striking associations
were seen between activity level and
weight loss and between activity level
and HbAr The latter effect remained sig-
nificant after adjusting for weight loss.

It should be noted that the stan-
dard behavioral programs used by Wing
et al. (13-19) at the University of Pitts-
burgh include exercise prescriptions; all
patients are encouraged to increase their
activity, usually by increasing walking.
What makes the programs in studies 3
and 5 different is that the exercise inter-
vention involved supervised exercise, in
which patients exercised together as a
group several times per week with exer-
cise leaders. A previous study (28) has
shown that such supervised exercise
produces better adherence and conse-
quently better weight losses than a com-
parable unsupervised program. The
study by Perri et al. (9), described above,
which demonstrated excellent mainte-
nance, likewise used supervised exercise,
as did the studies by Wood et al. (24,25).
It appears therefore that exercise is an
important component of a treatment,
and supervised exercise should be used
whenever possible.

SMBG
Studies 2 and 4 by Wing et al. (14,16)
evaluated the effects of SMBG, with the
latter study including more complete
training in how to use the information
from SMBG to regulate diet and exercise
behaviors. Neither study showed a sig-
nificant effect of SMBG on weight loss or
glycemic control. In fact, in both studies,
the standard BT program had somewhat
better weight losses than the program
that included SMBG. This has been in-
terpreted as consonant with other data in
the behavioral literature that shows bet-
ter adherence to simpler treatments tar-
geting only one behavior rather than sev-
eral behaviors simultaneously (29,30).
SMBG may play an important role in

helping patients and physicians adjust
diabetes medication or insulin, but these
techniques do not appear to improve ad-
herence to a weight loss program. The
only other controlled studies evaluating
SMBG with type II diabetes patients
(31,32) likewise found no added benefit
of SMBG over a standard management
condition.

Spouse support
Another approach to improving the
long-term maintenance of weight loss is
to involve other members of the patients'
social network, usually the spouse, in the
behavior change process. This approach
is based on the recognition that family
members and close friends provide im-
portant cues for appropriate or inappro-
priate eating and exercise behaviors and
are in a position to reinforce the patients'
new behaviors.

Despite the intuitive appeal of
this approach, research on spouse sup-
port has yielded mixed results. A recent
meta- analysis of 13 studies on this topic
found a small positive effect of including
the spouse on short-term weight loss,
but no effect on long-term outcome (23).
More encouraging results have emerged
from the childhood obesity area, where it
has been shown that overweight chil-
dren, aged 8-12 yr, who are treated to-
gether with their overweight parents, are
successful in losing weight and maintain-
ing a lower percentage overweight
through a 10-yr follow-up (34).

Wing et al. (17) recently used an
approach modeled on the childhood
obesity literature in the treatment of type
II diabetes patients (17). Obese patients
who were married to obese spouses (di-
abetic or nondiabetic) were randomly as-
signed to be treated alone or together
with their spouse. In the alone condition,
only the patient attended treatment and
was targeted for weight loss. In contrast,
in the together condition, both the pa-
tient and spouse attended meetings; both
were given goals for intake, expenditure,
and weight loss and were taught to mon-
itor their behavior and change the envi-
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ronmental contingencies controlling
their behavior. Moreover, patients and
spouses were taught listening skills and
social support skills to facilitate their
working together to change their behav-
iors.

This study (study 6) found no
evidence that patients did better when
treated with their spouses. Weight loss in
the together and alone group were com-
parable with each other at the end of the
20-wk program and at 1-yr follow-up.
However, there was some evidence that
spouse support was helpful to women
patients, whereas participating alone was
more helpful to men. Thus, based on the
findings from this study, and the meta-
analysis described above, it does not ap-
pear that including the spouse in the
treatment program improves outcome.
Further research is clearly needed to try
to develop a more successful family-
based intervention.

VLCDs
Spouse support and exercise are concep-
tualized as techniques for improving the
maintenance of weight loss. Alterna-
tively, it is possible to try to improve the
overall effectiveness of behavioral
weight-loss programs by increasing the
initial weight losses that are achieved.
One way to increase initial weight loss is
to use a VLCD within the context of a BT
program.

VLCDs, at <800 kcal/day, are de-
signed to produce maximal weight loss
while sparing lean body mass (35). To
accomplish this, VLCDs usually include
a minimum daily intake of 1 g of pro-
tein/kg ideal body weight. VLCDs appear
to be relatively safe when used with care-
fully selected patients for periods of < 12
wk and produce excellent initial results.
Patients on VLCDs lose —20 kg in 12
wk.

Two studies have compared the
effects of a VLCD alone, BT alone (with a
1000-1500 kcal/day diet), and the com-
bination of VLCD plus BT in the treat-
ment of obese, nondiabetic patients
(36,37). In both studies, patients treated

VLCD

Time

Figure 2—Weight loss for patients treated
with BT and those treated with BT plus VLCD.

with the VLCD alone lost weight initially,
but rapidly regained their weight; there-
fore, these diets usually are not recom-
mended as a sole approach to therapy.
The study by Miura (37) found that the
combination of BT plus VLCD produced
better results than BT alone both at the
end of the initial treatment week pro-
gram and at 2-yr follow-up (11 vs. 4.5
kg). Wadden and Stunkard (36) likewise
found better initial results with the com-
bination of BT plus VLCD compared
with BT alone; however, at 1-yr follow-
up, no significant differences were noted
between these treatments. The BT group
maintained a weight loss of 6.6 kg (51%
of their original loss), and the combina-
tion group maintained a weight loss of
10.6 kg (63% of their original loss).
Moreover, at 3- and 5-yr follow-up, no
differences were noted between the treat-
ments, which raises questions about
whether it was worthwhile to have in-
cluded the VLCD.

In a similar study with obese type
II diabetes patients (study 7) (18), sub-
jects were randomized to either a stan-
dard behavioral treatment group, which
was seen weekly for 20 wk and pre-
scribed a 1000-1500 kcal/day diet, or to
a program combining BT plus VLCD.
The latter group attended weekly meet-
ings for 20 wk. After consuming a 1000-
1500 kcal/day diet for wk 1-4, these
patients had 8 wk of a food-based VLCD
Gean meat, fish, and fowl with liquid
formula for occasional meals). At wk 13,

other foods were gradually reintroduced,
and calories were increased, until pa-
tients again were consuming a 1000-
1500 kcal/day balanced diet.

The weight-loss results obtained
in this study were quite similar to those
obtained by Wadden and Stunkard (36).
The VLCD program produced a signifi-
cantly better weight loss at wk 20 (18.6
vs. 10.1 kg). However, weight losses at
1-yr follow-up did not differ significantly
for the two conditions (8.6 vs. 6.8 kg for
VLCD vs. BT, respectively) (Fig. 2).

Despite the fact that no long-term
differences were observed in weight loss,
the use of the VLCD produced signifi-
cantly better short- and long-term glyce-
mic control. In the BT group, HbA: de-
creased from 10.4% at baseline, to 8.6%
at wk 20, and increased to 11.8% at 1-yr
follow-up. In contrast, the combination
group had HbAi values of 10.4% at base-
line, decreasing to 7.3% at wk 20, and
9.2% at 1 yr. This difference in glycemic
control was not attributable to differ-
ences in use of oral hypoglycemic med-
ication. Rather it appeared to result from
enhanced insulin secretion as judged
from the greater rise in insulin in re-
sponse to an oral glucose tolerance test in
the period after the VLCD (18). These
data clearly need replication, but they
suggest that the combination of BT plus
VLCD may be useful in the treatment of
obese type II diabetes patients, despite a
failure to find effects on long-term weight
loss.

Intensification of intervention
Finally, evidence indicates that intensifi-
cation of treatment may be helpful in
promoting long-term weight loss. For ex-
ample, a meta-analysis of weight-control
studies found that better results were ob-
tained in longer programs, programs in-
cluding stricter diets, and programs with
structured exercise (38). The study by
Perri et al. (9) found excellent mainte-
nance in a program that included bi-
weekly meetings for 1 yr after treatment,
with structured exercise at these ses-
sions. Most relevant to this suggestion is
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a study by Bjorvell and Rossner (39,40)
conducted at the Karolinska Institute in
Sweden. These investigators treated se-
verely obese patients (BMI >40) in an
intensive program that commenced with
a 6-wk in-hospital program involving
BT, structured exercise, and a 600 kcal/
day diet. After these 6 wk, patients par-
ticipated in biweekly treatment meetings
for a 4-yr period. If the patients regained
weight during this time, they were read-
mitted to the hospital for a 2-wk period.
Subjects then were followed for 6 addi-
tional yr, with no further treatment. Re-
sults were as follows: men lost 15.0 kg at
the end of the 4-yr program and 17.5 kg
at 10 yr; women lost 12.0 kg at the end
of 4 yr and 9.5 kg at 10 yr. These results
are clearly among the best in the behav-
ioral weight-loss literature.

A more intensive approach to
treatment was used in the most recent
study with type II diabetes patients con-
ducted at the University of Pittsburgh
(19). In this study, patients were ran-
domly assigned to BT or to a program
including BT and VLCDs. Both groups
attended weekly meetings for 50 wk. The
VLCD group followed a 400 kcal/day
diet for wk 1-12 and 24-36 of this pro-
gram, while the BT group ate a balanced
1000-1200 kcal/day diet throughout the
50 wk. As seen in Table 1, the results at
the end of the 1-yr program exceeded all
previous research from our group. Most
interesting is the behavioral group, in
which merely lengthening the program
to a 1-yr format produced weight losses
of 10.5 kg at 1 yr.

These patients currently are be-
ing followed for an additional year, with
no further treatment, to see how well
these results are maintained, but it is
doubtful whether patients will be able to
maintain these weight losses on their
own. It is becoming increasingly appar-
ent that providing treatment for a period
of time (even if it is an extended period)
and then assuming patients have the
skills to maintain the behavior changes
on their own may not be appropriate;
patients may well need to remain in ther-

apy for years, or forever. That is, it may
be important to accept that obesity—like
diabetes—is a chronic disease, requiring
ongoing, chronic treatment.

CONCLUSIONS — A review of behav-
ioral weight-loss literature shows that re-
sults have gradually improved over time.
Similarly, in the research at the Univer-
sity of Pittsburgh with type II diabetes
patients, Wing et al. have made consid-
erable progress. Moreover, the results
these investigators have obtained with
diabetic patients appear to be quite com-
parable with those obtained with nondi-
abetic subjects. However, long-term out-
comes remain modest, and clearly, a
need exists for further research to deter-
mine how best to promote long-term
weight control.

Based on current data, it would
appear that weight-control programs
should include the following compo-
nents: 1) training in behavior modifica-
tion techniques; 2) use of structured ex-
ercise where patients exercise with the
group; and 3) intensive, long-term con-
tact. It remains unclear whether VLCDs
will improve long-term outcome. Finally,
it is important to determine whether a
chronic disease approach to obesity, in
which diabetic patients remain in ongo-
ing therapy, can help produce long-term
weight loss and improved glycemic con-
trol.
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