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Review Article

State of the science: behavioural treatment of obig

LaShanda R JonesD and Thomas A WaddembD

University of Pennsylvania School of Medicine, Dépant of Psychiatry

Obesity is a global and preventable epidemic wéliosis health consequences for individuals worléwid
particularly for those in developed countries. Werld Health Organization estimates that at Idabtllion
people worldwide are overweight, and 300 millioe abese. Research has demonstrated that weigas lass
small as 7-10% of initial weight produce signifitdrealth benefits. These include reducing the oiskeart
disease, stroke, and some cancers. This papeitsssbehavioural methods to modify maladaptivéengaand

activity habits to achieve a healthy weight.

Kakxamines the short- and long-term results oatielral

treatment for obesity and methods to improve largatweight control.
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Introduction

This article describes the behavioural treatmerdbafsity,
including its short- and long-term results and apphes to
improve long-term weight loss. The terms “behavébu
treatment,” “lifestyle maodification,” and “behaviml
weight control” are used interchangeblyThey all encom-
pass three principal components: diet, physicaiviact
and behaviour therapy. The latter term, as appited
weight control, refers to a set of principles aadhhiques
used to help patients adopt new diet and exercidstsh
that can be sustained long-term to promote health.

Principles and characteristics of behavioural treatnent
Behavioural treatment, as applied to obesity, st®kden-
tify and improve eating, activity, and thinking fiabthat
contribute to a patient’s weight problem. This goehen-
sive approach recognizes that body weight is aftedty
factors other than behaviour. These include genetéta-
bolic, and hormonal influencgs that likely predispose

for cookies. The goal of behavioural treatmenbiglenti-
fy and extinguish cues (i.e., antecedent events)ttigger
maladaptive behaviours such as overeating or palysie
activity. Although eating can be triggered by g cue,
typically several events linked together lead tereating
or inactivity, asillustratedin the behaviour chain irigure1.’

In addition to targeting eating and exercisbaviours
themselves, behavioural treatment examines thecente
dents and consequences of these behavidlir©nce an-
tecedents of problem behaviours (e.g., overeatang)
identified, steps are taken to control or modifyosh
events. For example, thoughts and images arenaiter
cues that can affect behaviours. Thus, a persanowér -
eats at a party and then tells himself that hebf@sn his
diet (antecedent) may proceed to eat triple thgirml
amount (consequence) because of feelings of disqubt
despair’ Cognitive therapy teaches a patient to correct ne
gative thoughts so they do not lead to negativeabeh

some persons to weight gain and may set the rafige \dours*

attainable weights that an individual can achieigeha-
vioural treatment helps overweight individuals depea
set of skills (e.g. consuming a low-calorie dietl aadop-
ting a physically-active lifestyle) to regulate gkt at the
lower end of their weight range, even though patienay
remain overweight after treatmeht.

Principles

The principle of classical conditioning is central ieha-
vioural treatment. It asserts that stimuli repelgt@resen-
ted before or simultaneously with a given behaviaill

subsequently become associated with that beha¥idure
more often two events are paired together, theng&othe
association between them, so that eventually thegnce
of one automatically triggers the desire for thieeot For
instance, after repeatedly eating cookies whilechiat
television, simply turning on the TV may triggecraving

Consequences are assessed to determine ttt@fuaf
behaviours. Behaviours, such as eating favouotad,
that are reinforcing (i.e. provide pleasant conseges), are
likely to be repeated. Those that yield negatiffects,
such as exercising to exhaustion, are unlikely éopbac-
ticed regularly.
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Figure 1. A behaviour chain. This figure presents an
example of a behaviour chain, illustrating how debaviour,
linked to another, can contribute an overeating episoc
What appears to be an unexpected dietary lapseeamced
to a whole series of small decisions and behavioufse
behaviour chain also reveals where the individuah c
intervene in the future to prevent unwanted eatifigus, the
individual might avoid bringing cookies into theuse or at
least store them out of sight to reduce impulsengat
Reprinted with permission from reference 9.

steps are taken to achieve complex goals. Makingjls
changes provides patients successful experiences on

which to build, rather than attempting drastic des)

which are difficult to maintain.

Components and structure of behavioural treatment
Nearly 40 years of research on the behaviouratrnresat

of obesity have yielded a comprehensive approaathirth
cludes several components such as self-monitostig,
mulus control, problem solving, cognitive restruatg,
and relapse preventidh.These techniques have been
summarized in several manuals, including the LEARN
Program for Weight ManagemehtGiven the availability
of such manuals and reviews of the literafti®e" this
section will review only three components of bebaval
treatment: self-monitoring, cognitive restructuringnd
stimulus control.

Self-monitoring

Self-monitoring (i.e. recording one’s behaviour) per-
haps the most important component of behaviourajhte
loss treatment® Patients are taught to keep detailed re-

For example, if a sedentary person begins a weightords of their food intake, physical activity, angight

management program by trying to run 4 miles a dée
is likely to experience soreness and other discantifiait
may lead to abandonment of exercise all togetliethe

throughout treatment. In the initial weeks, thegard
daily the types, amounts, and caloric value of foedten.
Equipped with this information, patients then work t

person had begun by walking 10 minutes per day s/hreduce hidden sources of fat and sugar from theiraohd,

might have experienced more positive consequenees (
less muscle soreness and a sense of accomplishameht)
been motivated to continue exercising.

The examination of antecedent events, behesjiand
consequences (i.e. the ABC model) provides a palcti
functional analysis through which patients can eatd

their behaviouf® Patients can identify cues (i.e. times,

places, events, and people) that are associatdd imvit
appropriate eating and physical inactivity, and tog-

thus, decrease their energy intake by approximd&et,
1000 kcal/d.  Self-monitoring records often reveal
patterns of which patients were previously unawsaneh
as consuming 500 kcal/d (2100 kJ) from high-sugdas
or juices. Record keeping is increased over timént
clude information about times, places, and feeliagso-
ciated with eating. The records also yield tardgeis
intervention, as suggested by the behaviour chain i
Figure 1° Patterns are examined to determine the pre-

nitive and emotional consequences of these behaviou cipitants of inappropriate eating and to plan wéetions.

With practice, patients ultimately will be able itientify
new behaviours to substitute for maladaptive ones.

Characteristics

Behavioural treatment has three distinctive charact
ristics®  First, it is goal-oriented. Goals are specified
clear terms that can be easily measured. Thisues tr
whether the goal is increasing physical activity by
minutes per day, reducing calorie intake by 35041 ker
week, or rehearsing at least one positive seléstant
per day.

Second, treatment is process-oriefiteth addition to
helping people decide what they want to accompilish,
helps them identify how to do so. Patients idgntife
specific behaviour they wish to adopt and then i§pec
exactly when, where, how, and with whom they witigz
tice the new behaviour. In cases in which adopthey
new behaviour proves difficult, attention is dewbt®
examining new strategies or problem solving basrier
change. This skill-building philosophy views weigh
management as a set of skills to be learned ritheras
willpower to be enhanced.

Third, behavioural treatment advocates smadice-
ssive changes rather than large dieghis is based on
the learning principle oBhapingin which incremental

Several studies have demonstrated that self-mamitdos
associated with successful long-term weight conrfrbl
We note that record keeping decreases, but doeslinot
minate, patients’ tendencies to underestimate ttedoric
intake (often by as much as 40% to 50% per ay).

Cognitive restructuring
Cognitive restructuring teaches patients to modifg-
tional thoughts that frequently undermine weighmtcol
efforts®® Thoughts typically fall into one of three cate-
gories: the impossibility of successful weight woh(in
view of previous failed attempts); unrealistic egtiand
weight loss goal; and self-criticism in responseoter-
eating or gaining weight™® Patients are taught to iden-
tify their negative thoughts (through self-monitay) and
then challenge and correct them with more rational,
reality-based thoughfs. A common cognitive distortion
involves catastrophizing, as captured by the statém
“I've blown my diet so | might as well eat whatevier
want.” A more rational response would be, “I'veeov
eaten today, but only by about 400 kcals. Ifopstow, |
can easily make up the difference by cutting baak the
next couple of days.”

Several investigators have proposed the useogf
nitive therapy to help patients feel moreitnes about
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modest weight lossé&X Most obese individuals lose preferred individual treatment but were randomlgigs
only about one-third of the weight they would likehich  ned to receive group caf®. These individuals lost more
may lead to disappointment and abandonment of corweight than people who preferred individual treaime
tinued weight loss effor§:* Acceptance of modest and received it. Group treatment also is more cost-
weight losses could be facilitated by helping patie effective than usual café.

focus on health-related rather than appearanctedela  Treatment sessions are conducted using a stegict
aspects of weight loss. Additionally, acceptanteno-  curriculum, as provided by the LEARN progrdmAt
dest losses could be achieved by helping patiemgsove  each session, the practitioner reviews patientsipeted
their body image and self-image. Several studiesidd food and activity records, helps them generatdegias
that cognitive therapy improved body image in obesdo cope with problems identified, and introducesvne
individuals in the absence of weight 138s.Cognitive  behavioural strategies for weight loss. Lecturiaghéld
therapy is also effective in the treatments of ariar, bu- to a minimum in favor of participants asking quess or
limia nervosa, and other psychiatric conditiéh€. There  discussing their progress in completing assignments
have been few specific studies, however, of iticafly  Visits conclude with discussion of behavioural gssi
with obesity. ments for the coming week.

Stimulus control Short-terms results of behavioural treatment

Stimulus control techniques help patients manages cu Table 1 summarizes the results of behavioural treatm
associated with overeating or eating in the absarfice from 1974 to 2002, as determined from randomized co
hunge?® Patients are taught to control stimuli by trolled trials published in four journals: Addictive
avoiding high-risk venues such as fast-food restas;  Behaviours, Behaviour Research and Therapy, Behaviour
all-you-can-eat buffets, convenience stores, anthice Therapy, and Journal of Consulting and Clinical Psy-
aisles of the grocery store. Reducing exposupedblem chology Only studies representative of standard beha-
foods is likely to reduce their consumption. Shiogp vioural treatment are included in the tabté®" All
from a list also aids this effort. Other stratesggich as interventions prescribed a diet that provided astie900

not storing high-fat foods in the home, storing pimg  kcal/day (3780 kJ).

items out of sight, serving modest portion sizeseping

serving dishes off the table, and clearing platemé- Table 1. Summary of behaviour therapy for obesity

diately after eating (to decrease nibbling on lefts)
may help to reduce inappropriate eafingAll of these 1974 1985- 1991- 1996-
interventions support the importance of controllitige 87 1995 2002*

environment and overeating cues. They illustratette-  \umbper of studies 15 13 5 9

- “ . . . Sample size 53.1 71.6 30.2 28.0
Ilef_of out of sight, out of mind, out of mouth.Despllte Initial weight (kg) 73.4 87.2 949 922

their common-sense appeal, there have been nofispeci Length of treatment (wk) 8.4 15.6 229 314
studies of stimulus control techniques. Thesertegles  Weight loss (kg) 3.8 8.4 8.5 10.7
only have been tested as part of the larger betilio Loss per week (kg) 0.5 0.5 0.4 0.4

package. Attrition (%) 11.4 138 185 212

: : : Length of follow-up (wk) 15.1 48.3 477 418
Stimulus control also can be used to incredmesical Loss at follow-up (kg) 40 53 59 75

activity. This m'ght_mCIUde placing a treadmill anfre- All studies sampled were published in the follogvifour journals:
quently used room (i.e., the bedroom rather tharbise-  Addictive Behaviours, Behaviour Therapy, Behavi®esearch and
ment), placing walking shoes at the front doorkeeping Therapy, and Journal of Consulting and Clinicaydkslogy. All
exercise clothes readily available in the car dicef valﬁels, except folr numberr]ocfistudies, are weightedns;lthus,hstudcije;
. with larger sample sizes had a greater impact eamvalues than di
One_ study fo_und that the use of Iarge (_:Olo,rfUI sigm studies with smaller sample sizes. The data aaptad and updated
public areas increased the use of stairs in lieesola-  from reference 29. *Studies included in 1996-26agple are found

tors, which is a convenient way to increase agti/it in references 15, 30-37

Structure of treatment Examination of early (i.e 1974) and more reécen
Behavioural treatment typically is provided weefdy an  (1996-2002) studies shows that weight losses have i
initial period of 16 to 26 week8*®* This time-limited creased almost three fold over the past 30 yeateat
approach provides a clear starting and finishingtphat ~ ment duration has increased by the same amoght’
helps patients pace their efforts. In hospital- andStudies between 1996 and 2002 show that patiesatett
university-based clinics, therapy often is provided with a comprehensive group behavioural approack los
groups of 10 to 20 individuals (during 60- to 90ante  approximately 10.7 kg (about 10% of initial weigt
sessions) by registered dietitians, behaviouralclpsy 30 weeks of treatment. In addition, about 80%aifgmts
logists, or related health professionals. Grougsises who begin treatment complete®{’ Thus, behaviour
provide a combination of social support and accaunt therapy yields very favorable results as judgedhieycri-
bility. The weekly weigh-ins appear to motivateigats teria for success (i.e&o-10%reduction in initial weight)
to monitor their progress and adhere to their diegmd  proposed by the World Health Organization (WHE&?
physical activity goals. A well-controlled studgund

that group treatment induced a larger initial weilgiss  Dietary interventions

(approximately 2 kg) than did individual treatméht. Investigators have sought to induce greater wdigses
This held true even for patients who indicated thaty  with behavioural treatment by using mocalorie-
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restricted diets. Chief among these approachdwisise

Long-term results of behavioural treatment

of meal replacements, in the form of shakes and.barWeight regain remains an inevitable challenge fibr a
Meal replacements provide patients a fixed amoudnt oweight loss interventions. As shown in Table 1jquas

food with a known calorie content. They also siffypli
food choices, require little preparation, and alldisters
to avoid contact with problem foods. This may ease
patients’ adherence to their targeted calorie goals

treated by behaviour therapy for 20-30 weeks tylyica
regain about 30%-35% of their lost weight in therye
following treatment. Weight regain slows after fimst
year but by 5 years, 50% or more of patients &eadlito

Dietschuneitet al, found that patients who replaced have returned to their baseline weight.These results

two meals and two snacks a day with a liquid suppl&
(e.g. SlimFast) lost 8% of initial weight duringn®onths
of treatment, compared with a loss of only 1.5% gar
tients who were prescribed the same number of iealor
(i.e 1200-1500 kcal) but who consumed a self-setkect
diet of conventional food¥. Patients who continued to

illustrate the need for long-term treatment to prav
weight regain. There are several methods of progidi
continued care including on-site, telephone, andriet/
e-mail contact.

Long-term on-site treatment

replace one meal and one snack per day with SlimFadlumerous studies have shown the benefits of patient

products maintained a loss of 11% at 27 months8%ad
at 51 month§!

Portion-controlled diets
Portion-controlled servings of conventional foodsoa
improve the induction of weight loss. For exammee

continuing to attend weight maintenance classeer aft
completing an initial 16-26 week weight-loss pro-
gram?®*° Perri and colleagué8for example, found that
individuals who attended every-other-week groupnmmai
tenance sessions for the year following weight cédn
maintained 13.0kg of their 13.2kg end-of-treatment

study*? compared weight loss among groups that receivedieight loss, whereas those who did not receive seh

standard behavioural treatment plus: 1) no addition rapy maintained only 5.7kg of a 10.8kg loss.

structure; 2) structured meal plans and groceitg;li3)
meal plans with food provided at reduced cost; dhd
meal plans with free food provision. Although tadorie

Mexint
nance sessions appear to provide patients the sugopb
motivation needed to continue to practice weighttem
skills, such as keeping food records, maintainiatprie

goals were equivalent across groups, participants igoals, and exercising regularfy.

groups 2, 3, and 4 lost significantly more weigfiera6
months of treatment and maintained greater loscds8 a
months’ follow-up than did those in group 1. Thesmre
no differences in weight loss among groups 2, 34.0r

In reviewing 13 studies on this topic, Permil&orsica
found that patients who received long-term treatmen
which averaged 41 sessions over 54 weeks, maidtaine
10.3 kg of their initial 10.7 kg weight l08%. Figure 2

This finding suggests that specifying which foodsl an illustrates the difference in weight loss producey

what amounts patients should eat improves weigt, lo
but that providing the food has no additional efféc

High-protein, low-carbohydrate diets

High-protein, low-carbohydrate diets also appeafat-
litate dietary adherence and weight loss. Sucts dign-
plify food choices by eliminating an entire clagsracro-
nutrients (i.e carbohydrates). In addition, thghhprotein
intake may increase feelings of fullness (i.eiesgt* A
recent study of obese patients found that thosdoraly

standard and long-term treatment, as determineoh fro
three randomized triaf$**>*in which all participants re-
ceived behavioural weight control for the first @@eks.
Thereafter, half the patients continued to have yever
other-week treatment for 1 year, while the othdf tex
ceived no further care.

The figure shows a clear limitation of longrtebe-
havioural treatment in that it appears only to dekther
than to prevent weight regain. Patients maintagir tfull
end-of-treatment weight loss as long as they ppdtie in

assigned to consume a low-carbohydrate diet for ®i-weekly maintenance sessions. In fact, they boi-

months, compared with those assigned to a lowitt d
lost more weight (5.8 kg vs. 1.9 kg, respectivelgyl had
greater improvements in triglyceride levels andulims

sensitivity* Weight losses of the two groups did notmination of maintenance therapy.

differ significantly at 1 yeat® Makris and Fostét re-

tional weight during the first 6 months of extendesht-
ment but regain the additional loss during the sdcé
months of therapy. Weight gain continues with the t
The optimal fre-
guency of maintenance therapy is not known. Petien

viewed four randomized studies that compared loweventually tire of attending sessions twice montagd

carbohydrate with low-calorie, low-fat diets. Assoall
four studies®*>*"*®participants who followed the low-
carbohydrate diet lost significantly more weightridg
the first six months of treatment than did thosewbn-
sumed a low-fat diet. Weight losses ranged fro®¥ato
12.9% in the low-carbohydrate groups and 2.3% T6465.
in the low-fat groups.
groups were not significant at 1 yéaf>*"*®More re-
search is needed to determine the efficacy of tihvese
dietary approaches for long-term weight management.

50% drop out), but monthly visits do not appearbto
sufficient to maintain end-of-treatment weight l65s

Telephone and mail contact
Long-term contact also may be provided by telephame
mail, which may be more convenient than on-sitétszis

However, differences betwee Perri and colleagués found that participants who re-

ceived mail and phone contact for 24 weeks follgvid
weeks of on-site treatment, achieved and maintained
significantly greater losses (9.2 kg at the enttedtment
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Figure 2. Long-term results of standard behavioural treatmétt or without bi-weekly maintenance therapy t®are taken from
references 36, 50 and51. Note: Data for week 8@eaailable for Perri and colleagues’ 1986 and 1988ies only.

and 10.3 kg 1 year after treatment concluded) tidn therapist-led program; or 3) a control conditiofthere
those who received no further contact (8.5 kg atehd were no significant differences amoripe three
of treatment and 2.9 kg at 1 year after treatmem) maintenance groups in total weight loss. Howeparti-
though phone contact can be an effective tool feight cipants in the on-site program were more satistigtth
loss maintenance, maintaining the same contacopé&s their treatment and attended more sessions thae fimo
an important component of its effectiveness. Wégme- the internet program.

duling phone calls, the same therapist optimallgusdh Internet-delivered interventions, for both thduction
contact the patient on each occasion. A studyhichv and maintenance of weight loss, currently are ot a
patients were contacted by staff members unknown teffective as traditional face-to-face behaviouratei-
them failed to produce weight maintenance resuif®es ventions. Nonetheless, internet-based programsdioce

rior to those of a no-contact grotfp. clinically significant weight losses and potengfadiould
be provided to the millions of overweight and obish-
Internet and E-mail viduals who do not have access to behavioural weigh

Recent studies indicate that the internet and ¢-¢caaibe  control, as delivered at academic medical centeusther
used to provide both short- and long-term behawiour research is likely to improve upon these initiabwpro-
treatment. In an initial study, Tate and colleagues mising findings.
assigned participants to one of two 6-month welghs
programs delivered over the internet: 1) an edanati The importance of physical activity
intervention, which provided a directory of on-lime- Increased physical activity plays a critical role the
sources for weight control and 2) a behaviour §mera management of obesity. Practitioners and theiiepes,
intervention, which provided internet resourcesvall as  however, should understand that exercise has eiffer
24 weekly lessons conducted by e-mail, weekly subshort- and long-term effects. On a short-term dask
mission of self-monitoring diaries, and an on-Imdletin  creased physical activity has minimal effects orighe
board. The behaviour therapy participants loshisig loss. The addition of 30 minutes of walking, finmés a
ficantly more weight at 6 months than participantthe  week, to a behavioural weight-loss program increase
education group (4.1 kg vs. 1.6 kg, respectivelyi.a 1- weight loss by an average of 2 kg over 16-26 weeks,
year study, Tatet al,*® randomly assigned individuals to modest amount considering the effort involf&dThis is
an internet weight loss program or to the samer-inte not unexpected, given that approximately 70 milés o
vention with the addition of weekly behavioural neu walking is required to burn 1 kg of fat! Thus, istt
seling, delivered by e-mail. Participants in thiéglagroup  expectations are critical to prevent patients from
lost significantly more weight at 1 year than thasehe coming disappointed when they do not see a wemgt |
internet—alone group (4.4 kg vs. 2.0 kg, respettjv after having walked 5 miles on a hot summer’s day.
These studies, taken together, underscorantper-
tance of completing behavioural assignments (éopg  Long-term effects
and activity records) and suggest that even thet mo®©n a long-term basis, increased physical actistythie
effective internet interventions are likely to puog only  single best predictor of weight loss maintenanisieime-
half the weight loss of traditional on-site behawal pro- rous studies have shown that persons who contiaue t
grams. Several studiés® have examined the use of the exercise regularly, after losing weight, are mdkely to
inter-net as a means of facilitating weight maiatete. keep the weight off than are individuals who lajstheir
Harvey-Berino and colleaguésrandomly assigned pa- physical activity*®*®? Additional studies have revealed
tients to one of three 22-week maintenance programshe importance of high levels of activity, as destosted
1) an on-site therapist-led program; 2) emernet in a recent randomized trial by Jeffeyal®® Patients in
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a high-activity group were instructed to expend @50 Health benefits

kcal/wk, while those in a low-activity group weregep  Regular physical activity confers important hedgne-
scribed a goal of 1000 kcal/wk. As shown in Fig@re fits that include reducing lipid levels, blood psase, and
weight losses of the two treatment conditions dat n the risks of osteoporosis. In patients with type 2 dia-
differ significantly at the end of 6 months, durimdpnich  betes, exercise also improves insulin sensitiwitgominal
participants attended weekly group meetings. €patnts  adiposity, and glycemic contr@i.Increased physical acti-
in the high-activity group, however, maintained ithe vity may decrease the risk of cardiovascular matypid
losses significantly better at both the 12- andmi@ith  and mortality, even in the absence of achievingnabr
follow-up assessments than did patients in the lowbody weight. Lee and colleadtiéound in a longitudinal
activity group. Jakicic and colleagGésimilarly found, study of over 21,000 men that those who were fit bu
in secondary analyses of results of a randomiZall that obese had lower rates of death from cardiovasdiitar
obese individuals who exercised 200 or more minates sease than those who were lean but unfit (Fig. 4).
week achieved significantly greater weight lossed&  Collectively, these findings indicate that obesdividuals
months than persons who exercised less than 15@@sin should increase their physical activity to improbeir

a week. health, regardless of its impact on their weftht.

Weight change (kg) Behaviour Therapy
1 + 1000 kcal/week

] P< .05

| Behaviour Therapy
-10 + 2500 kcal/week

-12 ‘ | |
0 weekly 6 bi-weekly 12  monthly 18

Months

Figure 3. Short and long-term weight losses for participassigned to low-intensity exercise (i.e 1000 kca#l) or high intensity
exercise (i.e., 2500 kcal/week). Data are takem freference 63.

Programmed vs Lifestyle Activity Cost effectiveness of behavioural treatment

Individuals can increase their energy expenditaréwio ~ The Diabetes Prevention Program provides an extellen
ways: programmed and lifestyle activity. Prograedm €xample of a behavioural weight loss interventi@ver-
activity (e.g., jogging, biking, aerobics) is plamhand Weight individuals with impaired glucose tolerarast an
completed in a discrete period of time (i.e. 30+6h  average of 7kg during the first year of treatmend a
intervals) at a relatively high level of intensifiye. 60- Mmaintained a loss of 4 kg at approximately 3 y&ars.
80% of maximum heart rate). Lifestyle activity, bgn- ~ These individuals had a 58% reduction in the risk of
trast, involves increasing energy expenditure whiden-  developing type 2 diabetes as compared to persoas i
pleting everyday tasks. Examples include parkimthém  control group. The cost of the lifestyle interventiwas
away from an entrance, taking the stairs insteathef estimated to be $2,780 (US) per person for the &8-ye
elevator, and walking or biking to work rather thari- intervention®® These costs were comparable to those for
ving. Andersen and colleagiesompared the effects of treatment with metformin ($2,542 US), which is adire
programmed and lifestyle activity in women. Result cation for type 2 diabetes. Participants in thisug had
revealed that both types of activity, when combiméth ~ had only a 31% reduction in the risk of developiyige 2

a 1200 kcalld diet, produced a weight loss of agpro diabetes, as compared with the control gréifp These
mately 8 kg in 16 weeks. Participants in the tifssacti- ~ data suggest that behavioural treatment is costife
vity group tended to maintain their weight lossestdy  relative to other interventions. Further reseascheeded
than those in the programmed-exercise group, ajthou to determine the best method of providing behadabur
the difference was not statistically significarEhese re- weight control in an efficient and cost-effectivammer to
sults were promising. Future studies are needetbtier-  the millions of people who need it.

mine if these results are replicable in men anthiger

samples of individuals. Looking ahead
This review has shown that behavioural treatmermatrisie
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Figure 4. Relative risks for all-cause mortality (left gragind cardiovascular disease (right graph) by stratiipercent body fat
and cardiorespiratory fithess level in 21,925 mBata are taken from reference

is effective in inducing a loss of 7%-10% of initieeight 7.
and that losses of this size are associated wgthifgiant
improvements in health, as shown by the Diabetes Pr
vention Prograni® In the U.S., the National Institute of 8.
Health currently is conducting a follow-up intigation

to determine whether a weight los§% of initial weight,
combined with increased physical activity, will degse
morbidity and mortality in overweight individualshe
already have developed type 2 diabetes.
AHEAD (i.e., Action for Health in Diabetes) studysha

enrolled over 5,000 participants from 16 sitesaoratiide  11.
and will evaluate patients for up to 12 years. Téwmults
will provide the most definitive assessment to d#téhe
health consequences of intentional weight loss.

12.
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