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CLINICAL ARTICLE

Treatment of child obesity

Abstract Prevention of obesity
should have the highest priority and
be started as early in life as possible
in high-risk families. This review
covers the most promising areas of
today’s research aimed at finding
better ways of treating obesity in the
future and an overview of the treat-
ment choices available at present.
The cause of obesity is genetic in ap-
proximately 40-50% of adults and
probably a larger proportion of chil-
dren. This means that it is possible to
remain overweight without a higher
calorie intake than that of individuals
of normal weight who lack the ge-
netic susceptibility to obesity. Treat-
ment is recommended from 10 years
of age with a slightly hypocaloric
diet (1500 kcal) and a reduced fat
content (30 energy-percent). Exercise
is often provided naturally by the
child before this age. It is helpful to

try to replace aspects of our seden-
tary life-style, including televiewing,
with moderate physical activities,
such as walking. Family therapy has
been effective in introducing these
changesin life-style. Other strate-
gies, such as behavioral therapy,
have also been tried, individualy, in
groups, or at school. Cognitive ther-
apy has no advantage over behav-
ioral therapy in childhood obesity.
No reports on psychodynamic ther-
apy have been published. Surgery is
used only in the case of rare inborn
metabolic diseases. Thus, further de-
velopment of obesity therapy is
needed, although the treatment of
children seems to give better results
than treating adults.
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Introduction

The health risk experienced in adult life after childhood
obesity has been studied in two long-term follow-ups.
Excessive overweight in puberty was associated with
higher morbidity and mortality than would have been ex-
pected by chance in adult life both in a study conducted in
the United States of America, with 55 years of follow-up
[85], and in a Swedish study, after 40 years of follow-up
of 504 overweight children [84]. In the latter study the
obese children developed chronic diseases, such as car-
diovascular diseases (precisely twice as frequent as in the
reference population), hypertension (1.7 times as fre-

guent), diabetes (3.2 times), locomotor diseases (1.5
times) and digestive diseases (3.8 times as frequent) in
later life. The differences were significant for cardiovas-
cular and digestive diseases. Furthermore, the mortality
was significantly increased. The most common cause of
death was cardiovascular disease. Prevention of obesity
should thus have the highest priority and be started as
early in life as possible in high-risk families. Childhood
obesity is accordingly of mgjor interest. The prevalence of
obesity in children differs between countries. It is esti-
mated at 28% in 6- to 11-year-old children and 22% in 12-
to 18-year-old children in the United States [48], 16% in
boysand 11% in al children aged 4-12 yearsin Italy [75],
and 5% among 4th grade children and 5.2% in boys and
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3.5% in girlsin the 8th grade in Sweden [39]. The differ-
ences may be due to a combination of genetic and envi-
ronmental factors.

In the following pages | will review the most promis-
ing areas of current research aimed at finding better ways
of treating obesity in the future. | will aso give an
overview of the treatment choices available at present.
For the diagnosis of obesity in a population-based screen-
ing situation, body massindex (BMI) i.e., the body weight
in kilograms divided by the height squared expressed in
meters, is a convenient measurement. Normal standards
for Britain have recently been developed by Cole's group
[23, 42]. The younger the child the higher the spontaneous
remission rate. This has been used as an argument for not
intervening until adolescence. However, the risk of persis-
tence of the obesity beyond the 7th year may be directly
proportional to the degree of its severity [13]. Thus, se-
vere obesity in younger children, with the possible excep-
tion of the 1st year of life, should be dealt with. In the
British BMI chart treatment is recommended for al chil-
dren above the 99.6th percentile.

The pathophysiology of obesity
Genetics

A distinction between “ necessary” genes and “ susceptibil-
ity” genes has been proposed [51]. A necessary gene is
one that causes the disease as a single trait when the gene
is dominant or as a double trait when the gene is reces-
sive. A susceptible gene is one that increases susceptibil-
ity to or risk of a disease but is not necessary for disease
expression. Obesity is one example where heredity is ex-
pected to lower the threshold for the development of the
disease [11]. The trend seems to be towards a major re-
cessive gene explaining 20-25% of the inheritance (heri-
tability) depending on age plus a multifactoria transmis-
sion. It can be estimated that about 5% of the population
may be carriers (homozygotes) of the putative recessive
gene[12]. Thetotal effect of the genes has been shown to
be at least 34%, and probably as much as 40% [11. 102].

It is therefore necessary to view obesity as a genetic
and environmental disease. Thisrelieves the patient of the
guilt of having caused the disease (asit is genetic) but also
excludes the possibility of modifying the inheritance (by
using environmental factors such as diet and exercise if
one is unfortunate enough to have the genes).

The comparison with allergic diseases such as asthma
may be useful. If you have asthma (are obese), it is help-
ful to eliminate what is provoking your asthma (over-
weight) i.e., pets (calories). In the case of asthmathere are
many drugs available, and hopefully in the future that will
also be the case for obesity.

The discovery of leptin and the mutation of the [(35-
adrenergic receptor are major achievements made possi-

ble by the intensive genetic research currently being car-
ried out. These discoveries are described below. They em-
phasize still more the points made above regarding obe-
sity as a disease comparable to other diseases. Leptin
(from the Greek leptos meaning thin) is a protein pro-
duced by the adipose tissue and controlled by the obese
(ob) gene found in humans and mice [112]. It has been
shown that injection of leptin into mice that have a defi-
cient ob gene induces weight reduction [21, 56, 89].
However, in obese humans the leptin level is high instead
of low, indicating a different pathophysiology from that in
mice [24]. Furthermore, no defective ob gene has been
found in humans except for some rare exceptions. Never-
theless, leptin is of major interest, as future studies of its
effects might give us more clues to a better understanding
of the development of obesity. It has been suggested that
the leptin receptor might also be associated with obesity,
but a relationship has only been found in Pima Indians
[31, 41, 50, 58, 101]. Leptin is thought to be a signal for
long-acting satiety, i.e.,, maintained inhibition of further
eating after consumption (satiation or inter-meal satiety
[9], comparable to the signals that stop feeding behavior
(satiety or intraameal satiety).

Enterostatin, described below, is regarded as a factor
leading to early satiety. Enterostatin, a small protein re-
leased during the digestion of food, inhibits fat intake
[38]. It activates norepinephrine and serotonin. Thisis of
interest as dexfenfluramine, a compound known to release
serotonin, has been found to regulate fat intake. However,
no significant effects on single-meal eating behavior have
been found when humans have been treated with entero-
statin [92].

Bs-Adrenergic receptor

The sympathetic nervous system is thought to activate the
[B-adrenergic receptors, influencing energy expenditure
via cathecholamines that mobilize energy-rich lipids by
stimulating lipolysis in fat cells in white adipose tissue
and thermogenesis in brown adipose tissue and skeletal
muscle. The Bs-adrenergic receptor is thought to regulate
the heat production by influencing the brown adipose tis-
sue surrounding vital internal organs [2]. Brown adipose
tissue is scattered around the great vesselsin the abdomen
and the thorax. It has large numbers of mitochondria con-
taining a so-called uncoupling protein that makes heat
production and burning of excessive fat possible. The
body has a need to react to mild stimulation, such as cold
or a mea (thermic effect of food). White adipose tissue
serves to store fat, and the breakdown (lipolysis) of fat is
mediated by the (;-adrenergic receptors. Recently, a mu-
tation of the Bs-adrenergic receptor gene has been found
to be associated with an increased capacity to gain weight,
for instance [22, 106, 108]. Clinical treatment studies are
now being performed, but only about 10% of the popula-
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tion of obese adults studied have proved to have the muta-
tion, indicating that there is a significant number of cases
in which it cannot explain adult obesity [108]. In most
studies there is no relationship with obesity, and espe-
cialy when children are investigated, indicating that there
might be a subpopulation of adults in whom the (;-adren-
ergic receptor is of importance [43-45, 60, 61, 63, 67, 83,
86, 96, 110]. This might be so when visceral adiposity is
concerned, and the conflicting results might be due to dif-
ferent genetics in the different study populations. To sum
up, we now know some of the mechanisms regulating
food intake but do not yet know the real cause of obesity.

Energy intake

There is a mgjor controversy as to whether obese people
eat less than or the same amount as people of normal
weight or whether they eat more. This controversy may be
solved in the future when we are able to distinguish those
who are obese because of their susceptibility genes from
those who are obese because they eat too much and lack
genetic susceptibility. Of courseif we eat vast amounts of
food and have genetic vulnerability, we become grossly
obese, but it is likely that those who eat less than people
of normal weight remain moderately obese if they have
obesity genes. On the other hand, if these genes are lack-
ing, eating vast amounts of food may produce moderate
but not gross obesity. Thus, if we are lean it is certain that
we lack obesity genes, and if we are grossly obese, we do
have them. If we are moderately obese or of normal
weight it is not possible to know whether or not we have
the genes. It is therefore not yet possible to know who is
at risk of developing severe obesity. | have the clinical im-
pression that most obese Swedish children eat less than
their peers during childhood. This might be so, as only 5%
of Swedish children are obese, which is the lowest fre-
guency of obesity expected to have a genetic cause (see
“Genetics’ above). Moreover, it has been demonstrated
that they eat faster and do not slow down their eating rate
towards the end of a single meal [6]. Adult men eat more
than women, normal weight men by eating for a longer
time and obese men by eating faster. However, thereis no
difference between obese and normal-weight adultsin the
amount ingested [7]. Many studies show that obese peo-
ple eat less, and usually this is explained by indicating
that obese people under-report their eating behavior [32].
However, metabolic adjustments occur to return body fat
to the baseline level if energy intake is controlled to hold
fat stores constantly above or below the baseline level
[70]. Thus, it is difficult to deviate from a set-point for
body fat and body weight. This might explain why an
obese individual can eat small amounts of food and still
remain obese.

Energy expenditure

Few prospective studies have been performed in subjects
enrolled before obesity has appeared. In one study chil-
dren newly born to lean or overweight mothers were stud-
ied soon after birth and their total energy expenditure was
measured at 3 months using the double-labeled water
method. This method makes measurement under free liv-
ing conditions possible. Weight gain during the 1st year of
life was studied. Thetotal energy expenditure at 3 months
of age was 21% lower in the infants who became over-
weight than in the other infants. The reduced energy ex-
penditure was attributed mainly to reduced physical activ-
ity [91].

Psychosocial aspects of society

Although there is amajor genetic influence in obesity [99,
102], psychosocial factors have also been identified. How-
ever, conclusions must be drawn with caution. There
might be differences between the general population and
obese subpopulations, as shown in a study of self-esteem,
locus of control and other psychosocia factors [93]. In
this nonclinical population, using prospective data no re-
lation was found between body mass index and adolescent
self-esteem and locus of control. In a representative sam-
ple of people aged 16-24 years examined in the US in
1981 and followed up 7 years later, the overweight
women had fewer years of school and lower incomes,
while both men and women who were overweight were
less likely than controls to be married. Individuals with
other chronic conditions, such as asthma, did not differ
from controls. Thus, overweight during adolescence was
shown to have important social and economic conse-
guences [49]. Moreover, a Swedish study has shown that
the degree of psychosocial stress in a cohort of 971 chil-
dren followed from birth to 15 years of age was greater in
children with rapid weight gain during school years than
in controls [76, 77]. However, Danish young men mea-
sured at the draft boards since 1943 have shown a steep
increase in the prevalence of obesity since 1960, without
any change in the psychosocia correlates [98]. In Den-
mark a prospective study of the psychosocial risk factors
of developing obesity was performed. In 1974, 1,258
pupils aged 9-10 years were randomly selected. Most of
them (86%) were followed up 10 years later. After con-
trolling for age and body mass index in 1974, sex, and so-
cial background, it was found that family structure (bio-
logical or other parents and number of siblings) did not af-
fect the risk of adult obesity. However, parental neglect
greatly increased the risk (odds ratio 7.1) [72]. Further-
more, the risk of overweight was increased if the mother
reported lacking knowledge about her offspring’s eating
habits and not affected if the mothers expressed accep-
tance of sweet-eating habits or if more than an average
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amount of money was given for sweets [73]. Also, these
findings were independent of social background (parents’
school education, householder’s occupational status and
quality of dwellings in area during childhood). Moreover,
parental education and occupation was not found to affect
the risk of overweight when degree of fatness in child-
hood and gender were controlled for. However, the risk of
overweight was greatly increased for individuals reared in
an area with poor quality of dwellings, even when the ef-
fect of parental education and occupation was controlled
for [71]. The overall conclusion of these conflicting stud-
ies may be that it is not only the obesity itself that affects
the individual, but also the reactions of society to the con-
dition.

Treatment of obesity
Introduction

Many different treatments for obesity have been investi-
gated, including diet, exercise, surgery and medication.
None has been found to be of particular value. It is now
clear that treatment needs to be affirmative and long last-
ing. Single physical treatments are insufficient because of
the accompanying psychological factors, and brief treat-
ments fail to take account of the life-long genetic influ-
ence. The necessity of chronic treatment is how more
widely recognized. This is due to the increasing knowl-
edge of genetics, which has shown that many obese per-
sons have an inherited susceptibility to the development
of obesity. Thus, they need treatment throughout life and
not merely a short period of training in a good exercise or
diet program. After such a period it used tp be thought
that the problem of obesity was gone and the individual
could return to his or her earlier, but somewhat improved,
life-style without risking the repeated development of
obesity. If they gained weight it was thought that their
life-style was more unhealthy than the life-style of normal
weight persons. The genetic discoveries now give room
for another interpretation. For a person who has inherited
the disease of obesity, it is not enough to live as normal
weight people do as regards exercise and diet — such a
person has to have a more than perfect life-style. A de-
scription of what strategies to choose from is given below.
Of course, for anyone who has no genetic susceptibility to
obesity it is much easier to reduce weight, just by living in
the same way as other people of normal weight! However,
for anyone who does have the genes, life-style needs spe-
cia care! This leads to treatment of children at high risk
of adult obesity, i.e., the most obese children. Of course,
these children might also be helped by heath programs
aimed at the whole population (see “School-based treat-
ments”).

Diets

Moderate caloric restriction is recommended in children
and has been evaluated in different programs [34, 40].
This moderate energy restriction does not impair the
growth of obese children compared with nonobese chil-
dren and with correction for the parental contribution to
height [35]. For children 10-15 years of age we recom-
mend a diet containing 1500-1700 kcal a day with 30 en-
ergy-percent of fat. This gives sufficient calorie restric-
tion while not impeding normal growth during puberty.
The calorie content must of course be adjusted for other
factors, such as heavy physical activity, when an increase
is necessary. It israre for adiet with alower calorie con-
tent to be needed. Usually, it is more effective to discuss
general strategies in changing life-style than technicalities
regarding diet (see the section on “Family therapy”). Very
low caorie diets (VLCD) are often used in adults.
However, they are not recommended in children owing to
the risk of impairing the child’s growth. Furthermore, the
results in adults are not impressive even when VLCDs are
combined with behavior therapy. The conclusion is that
the weight loss that results from VLCD makes an impres-
sion during the first 6-10 months only. Adding behavioral
procedures to VLCD increases weight loss for the first
year or two, but not beyond 3-5 years [4, 82, 95, 104].
Furthermore, giving VLCD (420 kcal a day) resultsin a
larger weight reduction initially, but after a weight main-
tenance program the mean weight loss was 10.94 kg,
compared with 12.18 kg following a diet of 1,200 kcal a
day [105]. Thus, the use of VLCD does not improve the
results substantialy. It is important to know this, as there
isarisk of young teenagers copying adults use of VLCDs
hoping for good results. The VLCD developed from a
“liquid protein” diet is associated with at least 60 deaths,
but has been regarded as safe when limited to 3 months or
less under careful medical supervision [103]. However,
we recommend other strategies, not only in children but
also in adults, as the initial weight reduction is heavily
counteracted by the homeostatic mechanism in the body
[70]. In our experience it is much more effective to make
small life-style changes over some time. This makes the
new life-style a part of daily life and not a cumbersome
routine that has to be repeated whenever body weight de-
viates too much from the desired goal.

Exercise is natural for a child. In our experience it is
not necessary to prescribe an exercise program for chil-
dren under the age of 10 years, for they seem to be active
by nature. However, during the teenage period a sedentary
lifestyle becomes more evident, making it important to
encourage the teenager to exercise. A combined approach
encouraging both exercise and amore active life-style has
been investigated [36]. The best result was in the group
focusing exclusively on life-style, and not in the group
targeted at both exercise and improvement of a sedentary
life-style. Furthermore, routine or life-style activities.
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such as fidgeting, an undetectable type of low-grade ac-
tivity, may account for more energy expenditure than once
thought [28]. This may be used in the context of a mixed
program involving diet, exerting a significant impact on
childhood obesity. During the family therapy sessions we
just encouraged the family to perform physical activity at
home [40]. Those receiving family therapy had better
physical fitness than those who received the same type of
advice regarding physical activity in the control group.
This emphasizes that the psychological aspects of chang-
ing life-style are more important than the precise tech-
niques of exercise. A comparison might be made with a
photographer or a writer. Usually, many people focus on
the camera and the techniques used when taking a picture,
rather than the photographer’s creative sense in recording
an object or an event. Writers are not usually asked
whether they have used pen, pencil, typewriter or word
processor. It is obvious that these tools are less important
than a writer’s creative process. In treating obesity, too
much emphasis has been placed on the techniques instead
of on the global approach in changing life-style. Finally, it
may be noted that although watching television is part of
asedentary life-style, playing video gamesis not. This ac-
tivity causes an increase in metabolic rate and cardiovas-
cular stimulation similar in magnitude to mild-intensity
exercise [97].

Pharmacological therapy

The use of drugs in childhood obesity should be reserved
for children with such conditions as Prader-Willi syn-
drome (short, overweight, cognitively impaired, emotion-
aly labile individuals, often with a chromosomal abnor-
mality) [52], in which an uncontrollable appetite may be
painful for the patient. This is especially important when
the patient is treated with gastroplasty (see below), lead-
ing to areduced gastric volume. In adults the search for an
anti-obesity drug is intense. Some major new possibilities
are being investigated at the moment and are reviewed
briefly below.

Monoamines

There are different mechanisms of action of serotonergic
drugs on food intake, such as the release of serotonin by
dexfenfluramine, inhibiting food intake. Fluoxetine in-
hibits serotonin re-uptake, also inhibiting food intake. For
other monoamines, such as norepinephrine, some recep-
tors increase and others decrease food intake, while hista-
mine and dopamine decrease food intake by their recep-
tors[14]. However, the serotonergic drugs are currently of
major interest. Amphetamine is an addictive drug (a,3-
phenethylamine) that is chemically related to dexfenflu-
ramine, and it reduces food intake. The addictive natureis

probably related to its effects on dopaminergic neuro-
transmission and the anorectic effects to its influence on
noradrenergic neurotransmission. However, other [3-
phenethylamines, such as dexfenfluramine, lack dopamin-
ergic effects. Dexfenfluramine also lacks any effect on
norepinephrine, but instead rel eases serotonin and inhibits
serotonin re-uptake [15]. Usually, the chemical associa-
tion with amphetamine has made it difficult to register
these drugs for the treatment of obesity. The anti-obesity
drugs are unfortunately thought to go on acting after the
treatment has stopped. We do not expect blood pressure to
stay low when treatment has stopped, nor do we expect a
high cholesterol level to be reduced for ever after treat-
ment. Anti-obesity drugs are expected to keep the obese at
adesired weight, and failure is taken as proof of their in-
effectiveness. The new discoveries regarding the genetic
background of obesity and the different satiation signals
may, hopefully, change this attitude. Traditionally, sero-
tonin has been linked to the macro-nutrient carbohydrate
via the intermediary step of plasma aminoacid ratios.
However, some serotonin drugs can readily reduce the in-
take of high-fat foods, and there is evidence that serotonin
islinked to cholecystokinin and enterostatin [10]. Fluoxe-
tine (serotonin re-uptake inhibitor) is effective in short-
term studies, but the long-term results (60 weeks) are less
clear, although predictive factors have been studied [47].
Sibutramine, another inhibitor of serotonin re-uptake, has
been tried in humans (6 months) and is regarded as a
promising drug [94]. Dexfenfluramine gives a small but
significant reduction after 1 year of treatment compared
with placebo (9.8+0.5 kg vs 7.1+0.5 kg; i.e., 11% and 7%
of initial weight, respectively). Long-term treatment is
suggested for those who fail to adhere to adiet, with an at-
tempt to withdraw the drug after 1 year [55]. Recently the
drug has been withdrawn from the market owing to sus-
pected coronary complications, but further studies are
needed to evaluate the risks.

Lipase inhibitors

Lipase inhibitors selectively inhibit intestinal fat absorp-
tion by forming inactive intermediates with gastric, pan-
creatic and pancreatic carboxyl ester lipases. As the last
enzyme makes absorption of lipid-soluble vitamins possi-
ble, decreased absorption is an expected side effect.
Furthermore, steatorrhea is another common adverse ef-
fect. Short-term studies have been performed [29]. This
and other data have led to the approva of orlistat in
Europe, but not yet in the United States.

Combination of drugs

The combination of different drugs has been reviewed
elsewhere [5]. Ephedrine stimulates the heart rate and in-
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creases blood pressure, but the effects resolve fairly
quickly. The effect on thermogenesis (energy consump-
tion) when combined with methylxanthines such as caf-
feine and/or aspirin persists, however. Ephedrine and caf-
feine give 3.4 kg greater weight reduction than placebo
after 6 months of treatment [3]. The mechanism of poten-
tiation might be due to the effect of caffeine and aspirin
on prolongation of norepinephrine activity. There is no
additive effect on postprandial thermogenesis with as-
pirin, although caffeine and ephedrine give a significant
effect [62]. Few long-termm studies have been performed.
The combination of fenfluramine and phentermine (a nor-
adrenergic, centrally active agent) has been tried, but long-
term safety has to be investigated in controlled trials. A
preliminary trial led to withdrawal of dexfenfluramine from
the marketowing to suspected coronary complications.

Surgery

Surgery has been used for some time in the treatment of
obesity in adults [68]. It started with intestinal bypass sur-
gery during the 1950s and continued with the develop-
ment of gastric bypass surgery during the 1960s. The gas-
tric surgery was a combination of bypass of the food in-
gested and restriction of the volume of the ventricle (gas-
tric bypass). However, besides perioperative morbidity
and mortality, there are aso long-term nutritional side ef-
fects. Owing to these problems, intestinal bypass and, to a
large extent, gastric bypass have been abandoned. Pure
gastric restriction (gastroplasty) was tried during the
1970s, leading to the present major techniques, i.e., verti-
cal banded gastroplasty and gastric banding. These tech-
niques reduce food intake by reducing the gastric volume:
asmall pouch is created, into which only alimited amount
of food can be introduced. Eating more than 100-200 ml
elicits vomiting, thus reducing food intake. Laparoscopic
techniques are now being developed [87]. Space-occupy-
ing intragastric devices such as balloons have been aban-
doned for lack of effectiveness. Usually 60% of the excess
weight has been lost after 5 years of follow-up when gas-
tric restriction is performed. This result seems encourag-
ing. Thus, gastroplasty is most widely used.

The main reason for failure is not technical but behav-
ioral. Probably 30-40% of the patients are not helped by
this enforced change of life-style. An individua eats “ soft
calories’ (liquid calories such as mayonnaise), thus main-
taining obesity. Why isthis behavior not changed? There-
cent discoveries regarding the genetic background to obe-
sity and the defective satiation power of fat might be an
explanation. The satiety induced by restricted gastric vol-
ume may not be sufficient in some individuals. Further-
more, the small volume makes an ordinary meal impossi-
ble and makes the socia side effects unacceptable for
some individuals. Both motivational and cognitive factors
probably influence outcome, although there are no pub-

lished studies to prove this. Although obesity surgery is
effective for some, the side effects indicate the need for
better patient selection. Consequently, obesity surgery is
an approach that is very rarely used in children. It should
only be discussed in the treatment of specific syndromes,
such as Prader-Willi syndrome. In these cases early treat-
ment, i.e. perhaps as early as at 10 years of age, might be
beneficial.

Liposuction i.e., removal of subcutaneous adipose tis-
sue, does not treat obesity itself. The adverse hedlth ef-
fects of obesity are mainly correlated with viscera (in-
traabdominal) obesity, and the fat surrounding the in-
testines is not available for liposuction. Indications for its
use in children are strictly limited (e.g., severe gyneco-
mastiain boys during puberty).

Psychodynamic therapy

Psychodynamic therapy is probably used less for obesity
than for eating disorders. However, Bruch’s clinical ob-
servations of obesity also included the family [19, 20, 65].
The obese child was described as living in adysfunctional
family, i.e. one with disturbed communication between
the parents and child. The child has difficulties in dis-
criminating between emotions and other sensations that
come from the body, such as hunger. Eating is then used
as areplacement for other emotional needs. This response
is founded early in the mother—child relationship, if the
child’s needs for love, warmth, food etc. are not ade-
guately fulfilled. There are no recent published studies re-
garding psychodynamic therapy in obesity [90].

Behavioral and cognitive therapies

Behavioral therapy has been used in obesity management
since it was first described [100]. The program was based
on the belief that obesity was a “learned disease,” so that
it would be possible to cure it by “re-learning.” However,
successful long-term results have not been achieved [17].
Nonetheless, a 10-year follow-up did show lasting results
when booster sessions were given for a period of 4 years.
This indicates the difficulties of preserving good results
and the need for long-term treatment [8]. Behavioral ther-
apy of obesity is based on the concept of bad eating habits
in which insufficient control of stimulus or rewarding be-
havior results in increased food intake. These habits can
be broken down into small sequences, e.g. the frequency
of chewing, of meals. The parents are expected to provide
reinforcement for the children’s improved eating habits.
For example, a deposit of money may be paid back to the
patient during weight reduction [33]. In 1983, Brownell
and coworkers evaluated a program consisting in behavior
modification, social support, nutrition, and exercise [18].
They noted that groups in which obese children and their
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mothers met the group therapist separately had better re-
sults than those in which only the children were seen, or
the children were seen together with their mothers. Others
have also studied the effects of parent interaction, using
three groups [34]. The first group consisted of child-and-
parent pairs, where parent and child behavior change and
weight loss were reinforced by behavioral techniques; the
second group consisted of children only, and the chil-
dren’s behavior change and weight loss were reinforced;
and in the nonspecific control group families were rein-
forced for attendance. The best result was achieved in the
parent-and-child group. Recently cognitive therapy has
been used in the treatment of obesity, usually combined
with behavioral therapy. This combination is based on the
assumption that, through practice and reward, changes in
key areas of children’s cognitive processing will result in
behavioral changes. However, the causal connection be-
tween the attempt to influence the child’s cognitions and
the observed behavior changes has not been studied with
stringent research designs [66]. There have been few stud-
ies evaluating cognitive with behavioral therapy. In one
such study, 27 children aged 7—13 years were randomized
to either cognitive therapy or behavioral therapy. No dif-
ferences were found after 3 and 6 months’ follow-up, and
the therapies were equally effective [30]. The follow-up
period was short, however.

In another study behavioral treatment was combined
with either cognitive therapy or nutrition education [64].
The different treatments induced different ways of con-
trolling the weight: for instance, in the cognitive group the
weight-related cognitions were more adaptive than in the
other groups. However, the analysis showed that there
were significant differences in the obesity status across
time, but not between the different treatments.

Finally, another study with a 3-month follow-up also
showed that the addition of cognitive therapy to a behav-
ioral program gave no further improvement beyond that
achieved with the behavioral therapy itself [27].

Group therapy

Many different types of therapy can be utilized within the
context of a group, and there have been some studies of
this approach. For example a peer group behavior codifi-
cation program of adolescents gave better results than pre-
vious individual contacts [111]. However, the develop-
ment of group cohesion was tenuous and temporary. Girls
who were functioning more independently appeared to do
better with regard to weight loss. The study was not ran-
domized, and the patient group was small.

In another study individual dietetic counseling, group
dietetic counseling and group dietetic counseling with be-
havior modification were compared [74]. The first and
last treatments were equally effective at 1-year follow-up
and better than group dietetic counseling alone.

The genera impression has been that group therapy
has no decisive advantages over individua therapy [1].
Exceptions may include those groups that we select care-
fully to be strongly homogeneous for gender, age, and so-
cial background, for example.

School-based treatments

Behavioral therapy has also been used in a school setting
[16]. The program consisted of behavior modification, nu-
trition education and physical activity. Parents and school
personnel were involved. Sixty (95%) of the 63 children
(512 years) in the 10- week program lost weight, com-
pared with only 3 (21%) of the 14 control children. The
program children showed a mean decrease of 15.4% in
their percentage overweight, and lost an average of 4.4 kg.
Providing treatment in a wider context at school and
furthermore perhaps promoting a good life-style not only
to obese children but to all children may be a fruitful ap-
proach. However, long-term follow-up is difficult in such
studies, with so many individuals being treated and so
many variables to be controlled for. School-based treat-
ments have been reviewed, but no single program was
significantly better than the others, so that no recommen-
dations could be made [107]. Most of the school-based
programs are not directed specifically at obese children,
but rather at unselected groups of children. Thus, this area
needs more research and should perhaps be seen more as
health education provided by society for all individuals.

Early treatment

Early treatment, i.e. treatment started before the major
peak incidence of childhood obesity at the age of 10, has
shown better results for preschool children than older
children [26]. Thistype of treatment isin one way similar
to school-based treatment, as it is common to use groups
of children, but differs in being directed specifically at
obese children (see above). Our experience isthat in older
children during puberty, acceptance is very low (10%, un-
published data) when group treatment is offered to chil-
dren 14 years of age identified after screening as an alter-
native to individual treatment.

Family therapy

The family is regarded as basic to the child's psychologi-
cal development and a magjor factor influencing the child's
quality of life. Family therapy has been used for children
with behavioral and/or emotional disturbances and for
children with chronic diseases. Many studies have been
performed, and they have been evaluated in severa re-
views [-25, 53, 59, 69]. These show family therapy to be



effective in asthma, diabetes, anorexia nervosa, bereave-
ment and adult schizophrenia. It has also been possible to
develop family-based diagnostic tests for families in
which a child is showing different symptoms [57]. Psycho-
educational family therapy has been used in schizophre-
nia. Orhagen and coworkers tudied whether the educa-
tional or the therapeutic part of the program was most ef-
fective and showed that both were needed [88]. Another
Swedish study has shown family therapy to be a cost-ef-
fective treatment for childhood asthma [54].

It has also been suggested that family therapy might be
helpful in the treatment of obesity [46]: the use of family
therapy in treating obese children in a popul ation screened
at school has been shown to prevent the progression of
obesity in older teenagers if treatment is started at the age
of 10 [40]. The families were selected from a population-
based sample, and three groups were compared. The first
group received conventional treatment, i.e., regular visits
to aphysician and a dietitian; the second group underwent
six sessions of family therapy. In both groups the duration
of treatment was 14-18 months. The third group received
no treatment. At follow-up 1 year after the end of treat-
ment the body mass index was significantly lower in the
family therapy group than in the untreated control group.
Furthermore, physical fitness was significantly better in
the family therapy group than in the conventionally
treated group, and the fat mass (measured by skinfold
thickness) was significantly smaller. There was no differ-
ence between the family therapy group and the conven-
tionally treated group in body mass index. This might be
due to the better physical fitness in combination with the
reduced fat mass, leading to a higher muscular mass and
thus increasing body mass index.

The effectiveness of the family therapy hasled to a pri-
mary prevention program in Mamag: screening for obe-
sity, followed by family-based treatment for those at risk.
We used a combination of Minuchin’s structural model
[79-81]. and de Shazer’s brief therapy model (de Shazer,
1982; de Shazer, 1985; de Shazer, 1988; de Shazer, 1991).
The therapist used the structural model as a basis within

which the solution-based model exerted its influence.
Usually the situations the families wanted to discuss were
those in which the child or parents experienced difficulty
in following the prescribed diet or recommended exercise,
and not the recommendations per se. During therapy ade-
guate information was essentia for success in finding so-
[utions. Usually the family was asked to discuss different
solutions at home before the next session. The beliefs and
thoughts of the obese child were essential to the process.
To summarize, the following directives were found to be
useful: (1) Give the family low intensive nonconfronta-
tional contact (2) Identify the resources of the family and
acknowledge them. (3) Show respect for the family and
use noncondemnatory interventions. (4) Involve impor-
tant individuals. (5) Try to identify the whole system and
relate it to its context. (6) Accept the individual’s defini-
tion of the problem. (7) Rephrase in a positive context. (8)
Emphasize the positive solutions, andstart with the small
simple solutions. (9) Express appreciation. (10) Discuss
an appropriate realistic lowest weight. (11) Give informa-
tion about the time needed to achieve the goa in the
longer term. (12) Convey the message that controlling
overweight is hard work.

Conclusions

Prevention of severe obesity in children gives much more
hope for the future than treating adults [37, 78, 109]. We
also have the impression that learning to follow a healthy
life-style, uncluding both diet and exercise, during child-
hood is more easily incorporated into daily adult life than
an attempt to change later. Finaly, the new possibilities
provided by ongoing research in the field of genetics,
combined with indications of better results obtained by
preventing obesity in childhood, might give us greater op-
portunities of controlling the ongoing “weight explosion.”
It is important to believe what the patient tells us, i.e. di-
eting is no use. Instead of insisting on diet, we must help
our patients to change their life-style.

References

1. Aimez P (1976) Modification of path-
ogenic dietary behavior. Group tech-
nics. Ann Nutr Aliment 30:289-99

2.Arner P (1995) The beta 3-adrenergic
receptor — a cause and cure of obe-
sity? (editorial comment). N Engl J
Med 333:382-283

3.Astrup A, Berum L, Toubro S (1995)
Pharmacological and clinical studies
of ephedrine and other thermogenic
agonists. Obesity Res 3 [Suppl. 4]:
5375-540S

4. Atkinson RL, Fuchs A, Pastors JG,
Saunders JT (1992) Combination of
very low calorie diet and behavior
modification in the treatment of obe-
sity. Am J Clin Nutr 56:199S-202S

5.Atkinson RL, Bland RC, Loper JF,
Schumacher D, Lutes RA (1995)
Combined drug treatment of obesity.
Obesity Res 3 [Suppl 4]:497S-500S

6.Barkeling B, Ekman S, Rossner S
(1992) Eating behaviour in obese and
normal weight 11-year-old children.
Int J Obesity Relat Metab Disord 16:
355-360

7.Barkeling B, Rossner S, Sjoberg A
(1995) Methodological studies on sin-
gle meal food intake characteristicsin
normal weight and obese men and
women. Int J Obesity Relat Metab
Disord 19:284-290

8.Bjorvell H, Réssner S (1992) A ten-
year follow-up of weight change in
severely obese subjects treated in a
combined behavioural modification
programme. Int J Obesity Relat Metab
Disord 16:623-625



45

9.Blundell JE (1996) Food intake and

body weight regulation. In: Bouchard
C, Bray GA (eds) Regulation of body
weight. Biological and behavioral
mechanisms. Wiley, Chichester,
pp 111-133

10.Blundell JE, Lawton CL, Halford
JCG (1995) Serotonin, eating behav-
iour and fat intake. Obesity Res
3 [Suppl 4]:471S-476S

11.Bouchard C (1994) Recent advances
in the molecular and genetic basis of
human obesity. In: Dischuneit H,
Gries FA, Hauner H, Schusdziarra Vv,
Wechsler JG (eds) Proceedings of the
5th European Congress on Obesity.
Libbey, London

12.Bouchard C (1995) Genetics and the
metabolic syndrome. Int J Obesity
19 [Suppl 1]:S52-S59

13.Borjesson M (1962) Overweight in
children. Acta Paediatr 51 [Suppl]

14.Bray G (1995) Pharmacologic treat-
ment of obesity: symposium over-
view. Obesity Res 3 [Suppl 4]:415S-
417S

15.Bray G (1995) Evaluation of drugs
for treating obesity. Obesity Res
3 [Suppl 4]:4255-434S

16.Brownell KD, Kaye FS (1982) A
school-based behavior modification,
nutrition education, and physical ac-
tivity program for obese children. Am
J Clin Nutr 35:277-283

17.Brownell KD, Wadden TA (1991)
The heterogeneity of obesity. Behav
Ther 22:153-177

18.Brownell KD, Kelman JH, Stunkard
AJ (1983) Treatment of obese chil-
dren with and without their mothers:
changes in weight and blood pressure.
Pediatrics 71:515-523

19.Bruch H (1964) Psychological aspects
of overeating and obesity. Psychoso-
matics 5:269-274

20.Bruch H (1970) Eating disordersin
adolescence. Proc Annu Meet Am
Psychopathol Assoc 59:181-202

21.Campfield LA, Smith FJ, Guisez Y,
Devos R, Burn P (1995) Recombinant
mouse OB protein: evidence for a pe-
ripheral signal linking adiposity and
central neural networks (see com-
ments). Science 269:546-549

22.Clément K, Vaisse C, Manning B,
Basdevant A, Guy-Grand B, Ruiz J,
Silver K, Shuldiner A, Froguel P,
Strosberg AD (1995). Genetic varia-
tion in the b3-adrenergic receptor and
an increased capacity to gain weight
in patients with morbid obesity.
N Engl JMed 333:352-354

23.Cole TJ, Freeman JV, Preece MA
(1995) Body mass index reference
curves for the UK. Arch Dis Child 73:
2529

24.Considine R, Sinha M, Heiman M,

Kriaciunas A, Stephens T, Nyce M,
Ohannesian J, Marco C, McKee L,
Bauer T, Caro J (1996) Serum immu-
noreactive-leptin concentrations in
normal weight and obese humans.

N Engl J Med 334:292-295

25.Dare C (1992) Change the family,

change the child? Arch Dis Child
67:643-648

26.Davis K, Christoffel KK (1994)

Obesity in pre-school and school-age
children. Treatment early and often
may be best. Arch Pediatr Adolesc
Med 148:1257-1261

27.DelL.ucia JL, Kalodner CR (1990) An

individualized cognitive intervention:

does it increase the efficacy of behav-
ioral interventions for obesity? Addict
Behav 15:473-479

28.Dietz W (1991) Physical activity and

childhood obesity. Nutrition 7:295—
296

29.Drent ML, Veen EA van der (1995)

First clinical studies with orlistat: a
short review. Obesity Res 3 [Suppl 4]:
6235-625S

30. Duffy G, Spence SH (1993) The ef-

fectiveness of cognitive self-manage-
ment as an adjunct to a behavioural
intervention for childhood obesity: a
research note. J Child Psychol Psych-
iatry 34:1043-1050

31. Echwald SM, Sorensen TD, Sorensen

Tl, Tybjaerg Hansen A, Andersen T,
Chung WK, Leibel RL, Pedersen O
(1997) Amino acid variants in the hu-
man leptin receptor: lack of associa-
tion to juvenile onset obesity. Bio-
chem Biophys Res Commun 233:
248-252

32.Epstein LH (1993) New develop-

ments in childhood obesity. In:
Stunkard AJ, Wadden TA (eds)
Obesity. Theory and therapy, 2nd edn.
Raven Press, New York, pp 301-312

33.Epstein LH, Wing RR, Steranchak L,

Dickson B, Michelson J (1980) Com-
parison of family based behavior modi-
fication and nutrition education for
childhood obesity. J Pediatr Psychol
5:25-36

34.Epstein LH, Vaoski A, Wing RR,

McCurley J (1990) Ten-year follow-
up of behavioral, family-based treat-
ment for obese children. JAMA 264:
2519-2523

35.Epstein LH, Valoski A, McCurley J

(1993) Effect of weight loss by obese
children on long-term growth. Am J
Dis Child 147:1076-1080

36.Epstein LH, Valoski AM, VaralLs,

McCurley J, Wisniewski L, Kalarchian
MA, Klein KR, Shrager LR (1995)
Effects of decreasing sedentary be-
havior and increasing activity on
weight change in obese children.
Health Psychol 14:109-115

37.Epstein LH, Vaoski AM, Kalarchian
MA, McCurley J (1995) Do children
lose and maintain weight easier than
adults: a comparison of child and par-
ent weight changes from six months
to ten years. Obesity Res 3:411-417

38. Erlanson-Albertsson C (1994)
Enterostatin — a peptide regulation fat
intake. Scand J Nutr 38:11-14

39. Flodmark CE (1993) Obesity and hy-
perlipoproteinaemiain children.
Thesis, Lund

40.Flodmark CE, Ohlsson T, Ryden O,
Sveger T (1993) Prevention of pro-
gression to severe obesity in a group
of obese schoolchildren treated with
family therapy. Pediatrics 91:880-884

41.Francke S, Clement K, Dina C, Inoue
H, Behn P, Vatin V, Basdevant A,
Guy Grand B, Permutt MA, Froguel
P, Hager J (1997) Genetic studies of
the leptin receptor gene in morbidly
obese French Caucasian families.
Hum Genet 100:491-496

42.Freeman JV, Cole TJ, Chinn S, Jones
PR, White EM, Preece MA (1995)
Cross-sectional stature and weight
reference curves for the UK, 1990.
Arch Dis Child 73:17-24

43.Fujisawa T, Ikegami H, Yamato E,
Takekawa K, Nakagawa Y, Hamada
Y, OgaT, Ueda H, Shintani M,
Fukuda M, Ogihara T (1996)
Association of Trp64Arg mutation of
the beta3-adrenergic-receptor with
NIDDM and body weight gain. Dia-
betologia 39:349-352

44. Fumeron F, Durack Bown |, Betoulle
D, Cassard Doulcier AM, Tuzet S,
Bouillaud F, Melchior JC, Ricquier D,
Apfelbaum M (1996) Polymorphisms
of uncoupling protein (UCP) and beta
3 adrenoreceptor genes in obese peo-
ple submitted to alow calorie diet. Int
J Obesity Relat Metab Disord 20:
1051-1054

45.Gagnon J, Mauriege P, Roy S,
Sjostrom D, Chagnon Y C, Dionne
FT, Oppert M, Perusse L, Sjostrom
L, Bouchard C (1996) The Trp64Arg
mutation of the beta3 adrenergic re-
ceptor gene has no effect on obesity
phenotypes in the Quebec Family
Study and Swedish Obese Subjects
cohorts. J Clin Invest 98:2086—2093

46.Ganley RM (1986) Epistemology,
family patterns, and psychosomatics:
The case of obesity. Fam Process 25:
437-451

47.Goldstein DJ, Rampey AH, Roback
PJ, Wilson MG, Hamilton SH, Sayler
ME, Tollefson GD (1995) Efficacy
and safety of long-term fluoxetine
treatment of obesity — maximizing
success. Obesity Res 3 [Suppl 4]:
481S-490S



46

48. Gortmaker SL, Dietz WH, Sobol AM,
Wehler CA (1987) Increasing pedi-
atric obesity in the United States. Am
J Dis Child. 141:535-540

49. Gortmaker SL, Must A, Perrin M,
Sobol AM, Dietz WH (1993) Social
and economic conseguences of over-
weight in adolescence and young
adulthood (see comments). N Engl J
Med 329:1008-1012

50. Gotoda T, Manning BS, Goldstone
AP, Imrie H, Evans AL, Strosberg
AD, McKeigue PM, Scott J, Aitman
TJ (1997) Leptin receptor gene varia-
tion and obesity: lack of association
in awhite British male population.
Hum Mol Genet 6:869-876

51. Greenberg DA (1993) Linkage analy-
sis of ‘necessary’ disease loci versus
‘susceptibility’ loci. Am J Hum Genet
52:135-143

52.Greenswag LR (1987) Adults with
Prader-Willi syndrome: a survey of
232 cases. Dev Med Child Neurol 29:
145-152

53.Gurman A, Kniskern D (1981)
Family therapy outcome research:
knowns and unknowns. In: Handbook
of family therapy. Branner/Mazel,
New York, pp 742-751

54. Gustafsson PA (1987) Family interac-
tion and family therapy in childhood
psychosomatic disease. Thesis, Lin-
kdping

55. Guy-Grand G (1995) Clinical studies
with dexfenfrulamine: from past to
future. Obesity Res 3 [Suppl 4]:491S-
496S

56.Hdaas JL, GgjiwalaKS, Maffei M,
Cohen SL, Chait BT, Rabinowitz D,
Lalone RL, Burley SK, Friedman JM
(1995) Weight-reducing effects of the
plasma protein encoded by the obese
gene (see comments). Science 269:
543-546

57.Hansson K (1989) Family diagnosis
(in Swedish). Thesis, Lund

58. Hasstedt SJ, Hoffman M, Leppert
MF, Elbein SC (1997) Recessive in-
heritance of obesity in familial non-
insulin-dependent diabetes mellitus,
and lack of linkage to nine candidate
genes. Am J Hum Genet 61:668-677

59. Hazelrigg M, Cooper H, Bourdin C
(1987) Evaluating the effectiveness of
family therapy: an integrative review
and analysis. Psychol Bull 101:428—
442

60.Higashi K, IshikawaT, Ito T, Yone-
mura A, Shige H, Nakamura H (1997)
Association of a genetic variation in
the beta 3-adrenergic receptor gene
with coronary heart disease among
Japanese. Biochem Biophys Res
Commun 232:728—-730

61.Hinney A, Lentes KU, Rosenkranz K,
Barth N, Roth H, Ziegler A, Hennig-
hausen K, Coners H, Wurmser H,
Jacob K, Romer G, Winnikes U,
Mayer H, Herzog W, Lehmkuhl G,
Poustka F, Schmidt MH, Blum WF,
Pirke KM, Schafer H, Grzeschik KH,
Remschmidt H, Hebebrand J (1997)
Beta 3-adrenergic-receptor allele dis-
tributions in children, adolescents and
young adults with obesity, under-
weight or anorexia nervosa. Int J
Obesity Relat Metab Disord 21:224—
230

62.Horton T, Geissler C (1996) Post-
prandial thermogenesis with ephedri-
ne, caffein and aspirin in lean, pre-
disposed obese and obese women. Int
J Obesity 20:91-97

63. Jeyasingam CL, Bryson JM, Caterson
ID, Yue DK, Donnelly R (1997) Ex-
pression of the beta 3-adrenoceptor
gene polymorphism (Trp64Arg) in
obese diabetic and non-diabetic sub-
jects. Clin Exp Pharmacol Physiol 24:
733-735

64.Kalodner CR, DelLuciaJL (1991) The
individual and combined effects of
cognitive therapy and nutrition educa-
tion as additions to a behavior modifi-
cation program for weight loss. Addict
Behav 16:255-263

65.Kaslow FW (1974) The family as
background to obesity. (The interna-
tional book of family therapy) Bruner,
New Y ork

66.Kendall P, Lochman J (1994)
Cognitive-behavioural therapies. In:
Rutter M, Taylor E, Hersov L (eds)
Child and adolescent psychiatry.
Blackwell, London, pp 844-857

67.Kim Motoyama H, Yasuda K,
Yamaguchi T, Yamada N, Katakura
T, Shuldiner AR, Akanuma Y, Ohashi
Y, Yazaki Y, Kadowaki T (1997) A
mutation of the beta 3-adrenergic re-
ceptor is associated with visceral obe-
sity but decreased serum triglyceride.
Diabetol ogia 40:469-472

68.Kral JG (1992) Surgical treatment of
obesity. In: Bjorntorp P, Brodoff BN
(eds) Obesity. Lippincott,
Philadelphia

69. Lask B (1987) Family therapy. BMJ
294:203-204

70.Leibel R, Rosenbaum M, Hirsch J
(1995) Changes in energy expenditure
resulting from altered body weight.

N Engl JMed 332:621-628
71.Lissau L, Sgrensen T (1992) Prospec-
tive study of the influence of social
factorsin childhood on risk of over-

weight in young adulthood. Int J Obe-
sity Relat Metab Disord 16:169-175

72.Lissau |, Sgrensen T (1994) Parental
neglect during childhood and increas-
ed risk of obesity in young adulthood.
Lancet 343:324-327

73.Lissau |, Breum L, Sgrensen T (1993)
Maternal attitude to sweet eating
habits and risk of overweight in off-
spring: aten-year prospective popula-
tion study. Int J Obesity Relat Metab
Disord 17:125-129

74.Long CG, Simpson CM, Allott EA
(1983). Psychological and dietetic
counselling combined in the treatment
of obesity: a comparative study in a
hospital outpatient clinic. Hum Nutr
Appl Nutr 37:94-102

75.Maffeis C, Schutz Y, Piccoli R, Gon-
fiantini E, Pinelli L (1993) Prevalence
of obesity in children in north-east
Italy. Int J Obesity Relat Metab
Disord 17:287-294

76.Méllbin T, Vuille JC (1989) Rapidly
developing overweight in school chil-
dren as an indicator of psychosocial
stress. Acta Paediatr Scand 78:568—
575

77.Méellbin T, Vuille JC (1989) Further
evidence of an association between
psychosocial problems and increase in
relative weight between 7 and 10 years
of age. Acta Paediatr Scand 78:576—
580

78.Menghetti E, Marulli P, Montaleone
M, Liberti A, Cellitti R, Di F, G,
Lipenda J (1995) Dietetic counselling
of obese school children. Study in an
elementary school. Pediatr Med Chir
17:349-351

79.Minuchin S, Fishman C (1981)
Family therapy techniques, 1st edn.
Harvard University Press, Cambridge,
Mass

80.Minuchin S, Baker L, Rosman BL,
Liedman R, Milman L, Todd TC
(1975) A conceptual model of psy-
chosomatic illness in children: family
organisation and family therapy. Arch
Gen Psychiatry 32:1031-1038

81.Minuchin S, Rosman B, Baker L
(1978) Psychosomatic families, 1st
edn. Harvard University Press, Cam-
bridge, Mass

82.MiuraJ, Arai K, Tsukahara S, Ohno
M, lkeda'Y (1989) The long-term ef-
fectiveness of combined therapy by
behavior modification and very low
calorie diet: 2 years follow-up. Int J
Obesity 2:73-77

83.Moriarty M, Wing RR, Kuller LH,
Ferrell RE (1997) Trp64Arg substitu-
tion in the beta 3-adrenergic receptor
does not relate to body weight in
healthy, premenopausal women. Int J
Obesity Relat Metab Disord 21:826—
829

84. Mossherg HO (1989) 40-year follow-
up of overweight children. Lancet
11:491-493



47

85.Must A, Jacques PF, Dallal GE,
Bajema CJ, Dietz WH (1992) Long-
term morbidity and mortality of over-
weight adolescents. A follow-up of
the Harvard Growth Study of 1922 to
1935. N Engl J Med 327:1350-1355

86.Nagase T, Aoki A, Yamamoto M,
Yasuda H, Kado S, Nishikawa M,
Kugai N, Akatsu T, Nagata N (1997)
Lack of association between the
Trp64 Arg mutation in the beta 3-
adrenergic receptor gene and obesity
in Japanese men: alongitudinal ana-
lysis. J Clin Endocrinol Metab 82:
1284-1287

87.Naslund | (1996) Obese on the oper-
ating table. Lakartidningen 93:485—
488

88.Orhagen T (1992) Working with fam-
ilies in schizophrenic disorders: the
practice of psycho-educational inter-
vention. Thesis, Linkping

89. Pelleymounter MA, Cullen MJ, Baker
MB, Hecht R, Winters D, Boone, T,
Coallins F (1995) Effects of the obese
gene product on body weight regula-
tion in ob/ob mice (see comments).
Science 269:540-543

90. Porter K (1980) Combined individual
and group psychotherapy: areview of
the literature 1965-1978. Int J Group
Psychother 30:107-114

91. Roberts SB, Savage J, Coward WA,
Chew B, Lucas A (1988) Energy ex-
penditure and intake in infants born to
lean and overweight mothers. N Engl
JMed 318:461-466

92. Rossner S, Barkeling B, Erlanson
Albertsson C, Larsson P, Wahlin, Boll
E (1995) Intravenous enterostatin
does not affect single meal food in-
take in man. Appetite 24:37-42

93.Rumpel C, Harris TB (1994) Thein-
fluence of weight on adolescent self-
esteem. J Psychosom Res 38:547-56

94.Ryan DH, Kaiser P, Bray GA (1995)
Sibutramine: a novel new agent for
obesity treatment. Obesity Res 3
[Suppl 4]:5535-559S

95. Safer DJ (1991) Diet, behavior modi-
fication, and exercise: areview of
obesity treatments from a long-term
perspective. South Med J 84:1470—
1474

96.Sakane N, Yoshida T, Umekawa T,
Kondo M, Sakai Y, Takahashi T
(1997) Beta 3-adrenergic-receptor
polymorphism: a genetic marker for
visceral fat obesity and the insulin re-
sistance syndrome. Diabetologia 40:
200-204

97.Segal K, Dietz W (1991) Physiologic
responses to playing a video game.
Am JDis Child 145:1034-1036

98. Serensen T (1988) Obesity in the
Scandinavian countries. prevalence
and developmental trends. Acta Med
Scand Suppl 723:11-16

99. Sagrensen TIA (1992) Genetic aspects
of obesity. Int J Obesity 16 [Suppl! 2]:
S27-29

100. Stuart RB (1967) Behavioral control
of overeating. Behav Res Ther 5:357—
365

101. Thompson DB, Ravussin E, Bennett
PH, Bogardus C (1997) Structure and
sequence variation at the human lep-
tin receptor gene in lean and obese
Pima Indians. Hum Mol Genet
6:675-679

102.Vogler GP, Sgrensen Tl, Stunkard
AJ, Srinivasan MR, Rao DC (1995)
Influences of genes and shared family
environment on adult body mass in-
dex assessed in an adoption study by
a comprehensive path model. Int J
Obesity Relat Metab Disord 19:40-45

103.Wadden TA, Stunkard AJ, Brownell
KD (1983) Very low calorie diets:
their efficacy, safety and future. Ann
Intern Med 99:675-684

104.Wadden TA, Sternberg JA, Letizia
KA, Stunkard AJ, Foster GD (1989)
Treatment of obesity by very low
calorie diet, behavior therapy, and
their combination: a five-year per-
spective. Int J Obesity Relat Metab
Disord 2:39-46

105.Wadden TA, Foster GD, LetiziaKA
(1994) One-year behavioral treatment
of obesity: comparison of moderate
and severe caloric restriction and the
effects of weight maintenance ther-
apy. J Consult Clin Psychol 62:165—
171

106.Walston J, Silver K, Bogardus C,
Knowler WC, Celi FS, Austin S,
Manning B, Strosberg AD, Stern MP,
Raben N (1995) Time of onset of
non-insulin-dependent diabetes melli-
tus and genetic variation in the beta3-
adrenergic-receptor gene (see com-
ments). N Engl J Med 333:343-347

107.Ward D, Bar-Or E (1986) Role of the
physician and physical education
teacher in the treatment of obesity at
school. Pediatrician 13:44-51

108.Widén E, Lehto M, Kanninen T,
Walston J, Shuldiner A, Groop L
(1995) Association of a polymor-
phism in the b3-adrenergic receptor
gene with features of the insulin resis-
tance syndrome in Finns. N Engl J
Med 333:348-351

109. Wilson GT (1994) Behavioral treat-
ment of childhood obesity: theoretical
and practical implications (editorial
comment). Health Psychol 13:371—
372

110. Yuan X, Yamada K, KoyamaK,
Ichikawa F, Ishiyama S, Koyanagi A,
Koyama W, Nonaka K (1997) Beta 3-
adrenergic receptor gene polymor-
phism is not a major genetic determi-
nant of obesity and diabetes in Japa-
nese genera population. Diabetes Res
Clin Pract 37:1-7

111. Zakus G, Chin ML, Keown M,
Hebert F, Held M (1979) A group be-
havior modification approach to ado-
lescent obesity. Adolescence 14:481—
490

112.Zhang Y, Proenca R, Maffei M,
Barone M, Leopold L, Friedman JM.
(1994) Positional cloning of the
mouse obese gene and its human ho-
mologue. Nature 372:425-432



