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Periodic health examination, 1994 update:
1. Obesity in childhood

Canadian Task Force on the Periodic Health Examination

Objective: To update the 1979 Canadian Task Force on the Periodic Health Examination
recommendation on screening for childhood obesity by reviewing any new evidence con-
cerning health risks in childhood and adulthood, and effective preventive or therapeutic inter-
ventions.
Options: Detection: routine measurement of height and weight, use of skinfold thickness
measurements, calculation of body mass index (BMI). Intervention: diet, exercise, behaviour
modification and comprehensive family-based weight-reduction programs. Components of
these interventions could be offered routinely or reserved for children and families who per-
ceive obesity to be a present or potential problem.
Outcomes: The task force reviewed the probability of obese children become obese adults as
a risk factor for adult heart disease and overall related illness and death in adult life as well as
obesity as a risk factor for physical and psychologic illness in childhood.
Evidence: A MEDLINE search for relevant articles published between January 1981 and
February 1991 was undertaken.
Values: The task force's evidence-based rules for recommendations were used.
Benefits, harms and costs: If weight reduction in childhood were shown to prevent physical
or psychologic illness in childhood, or illness and death in adult life, screening and treatment
should be recommended. Screening for obesity may cause anxiety on the part of the child and
family; malnutrition in children as a result of parents becoming overly anxious about the
health risks of obesity has been reported. Most weight reduction programs have limited long-
term effectiveness and can be costly.
Recommendations: There is insufficient evidence of short-term or long-term benefits from
screening for or treatment of childhood obesity to recommend such screening or recommend
against it. There is fair evidence to recommend against very-low-kilojoule diets for preado-
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lescents. There is insufficient evidence to recommend for or against exercise programs or in-
tensive family-based programs for most obese children.
Validation: These recommendations are similar to those of the American Academy of Pedi-
atrics and the US Preventive Services Task Force.
Sponsor: These guidelines were developed and endorsed by the Canadian task force, which
is funded by Health Canada.

Objectif: Mettre 'a jour la recommandation de 1979 du Groupe d'etude canadien sur l'exa-
men medical periodique au sujet du depistage de l'obesite chez l'enfant en examinant toute
preuve nouvelle sur les risques pour la sante dans l'enfance et a l'dage adulte et sur les inter-
ventions preventives ou therapeutiques efficaces.
Options: Detection: mesure routiniere de la taille et du poids, utilisation des mesures
d'epaisseur du pli cutane, calcul de I'indice de masse corporelle (IMC). Intervention: regime
alimentaire, exercice, modification du comportement et programme familial complet
d'amaigrissement. Des elements constituants de ces interventions pourraient etre offerts de
routine ou reserves aux enfants et aux familles qui perSoivent l'obesite comme un probleme
actuel ou eventuel.
Resultats: Le groupe d'etude a examine la probabilite que des enfants obeses deviennent
des adultes obeses comme facteur de risque lie aux cardiopathies chez les adultes, ainsi
qu'aux maladies connexes en general et 'a la mort au cours de la vie adulte, ainsi que l'obesite
comme facteur de risque lie 'a des maladies physiques et psychologiques chez l'enfant.
Preuve: Recherche dans MEDLINE d'articles publids sur la question entre janvier 1981 et
fevrier 1991.
Valeurs: On a utilise les regles fondees sur la preuve adoptees par le groupe d'etude pour
presenter les recommandations.
Avantages, prejudices et coiuts: Si l'on a demontrd que l'amaigrissement chez l'enfant
previent des maladies physiques ou psychologiques au cours de l'enfance ou la maladie et la
mort au cours de l'age adulte, il faudrait recommander le depistage et le traitement. Le
depistage de l'obesite peut provoquer l'anxiete chez l'enfant et les membres de sa famille.
On a signald des cas de malnutrition chez des enfants apres que des parents soient devenus
trop inquiets au sujet des risques poses pour la sante par l'obesite. La plupart des pro-
grammes d'amaigrissement ont une efficacite 'a long terme limitee et peuvent etre cofuteux.
Recommandations: Les preuves relatives aux avantages a court terme ou a long terme que
presentent le ddpistage ou le traitement de l'obesite chez l'enfant ne suffisent pas pour qu'on
puisse se prononcer en faveur d'un tel depistage ou contre celui-ci. I1 semble y avoir assez de
preuves pour qu'on puisse se prononcer contre les regimes tres faibles en kiloJoules chez les
pre-adolescents. I1 n'y a pas suffisamment de preuves pour qu'on puisse se prononcer pour
ou contre les programmes d'exercice ou les programmes familiaux intensifs dans le cas de la
plupart des enfants obeses.
Validation: Ces recommandations ressemblent a celles de l'American Academy of Pedi-
atrics et du US Preventive Services Task Force.
Commanditaire: Ces lignes directrices ont etd elaborees et approuvees par le groupe
d'etude, qui est finance par Sante Canada.

In 1979 the Canadian Task Force on the Periodic
Health Examination concluded that there was no
justification for seeking childhood obesity in a peri-

odic health examination (grade C recommendation).',2
This position was based on the lack of an effective pro-
gram to prevent or treat obesity in children. However, it
was considered advisable to record height and weight on
standard growth charts and identify any deviations from
normal growth.' 2

Since 1979 several studies have investigated the
consequences of childhood obesity, particularly the
probability that an obese child will become an obese
adult. Also, there have been several published random-
ized controlled trials of the effectiveness of treatment
programs based on nutrition and exercise education

and family-based behaviour modification. In light of
these developments, the task force reviewed the new
evidence and reconsidered its recommendations.

Literature review

We conducted a MEDLINE search of articles pub-
lished between January 1981 and February 1991 with
the use of the MeSH terms "child" and "obesity." We
also searched for additional references from articles re-
trieved. The levels of evidence based on study design
and methodologic strength, and the grades of recommen-
dations based on the strength of the evidence were estab-
lished according to the task force protocol.3 The articles
were retrieved, collated and reviewed by a research asso-
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ciate working for the task force and by the principal au-
thor. All members of the task force reviewed the draft
report, evaluated the evidence and agreed on the recom-
mendations and reported findings.3

Prevalence

Estimates of the Canadian prevalence of childhood
obesity have ranged from 7%4 to 43%,3 depending on
whether obesity was defined on the basis of self-reports
or objective measures and on what measure of obesity
was used - skinfold thickness or body mass index
(BMI), also called Quetelet's index, which is weight di-
vided by height squared. There is some evidence that
among adults Canadian obesity rates fall between US
and British rates, the rate among older adults being
closer to the US rate and the rate among those 20 to 24
years being closer to the British rate.6 A national survey
in Britain in 1974 showed that 7.3% of children and ado-
lescents 7 to 16 years of age were obese.7

In the United States it has been estimated that 10%
to 15% of children are obese. 9 One US study, the sec-
ond National Health and Nutrition Examination Survey,
showed that 27.1% of children 6 to 11 years of age and
21.9% of adolescents 12 to 17 years of age were obese
(triceps skinfold measurements in the 85th percentile).'0
However, there is an inherent difficulty with studies
based on earlier population norms. If the sample is large
and representative, it indicates that the normative data
should be changed; if 27% of children in a given year
exceed the 85th percentile determined some years ear-
lier, it may be that the entire population has a higher
weight and that the previous percentiles defining "nor-
mality" are no longer valid.

Low socioeconomic status is a risk factor for child-
hood obesity. An inverse relation has been shown be-
tween social class and prevalence of obesity in children
3 to 18 years of age: rates range from 25% in low-
income families to 5% in high-income families."-'3

Causes

The most convincing evidence in the "nature-
versus-nurture" debate has come from recent studies in-
volving adoptees and twins. A Danish study involving
540 adoptees showed a strong relation between the
BMIs of the adoptees and their biologic parents but no
relation with the BMIs of their adoptive parents.'4 The
researchers concluded that family environment alone has
no apparent effect on obesity.

Evidence from studies involving twins is even more
persuasive. Evaluation of the intrapair variance in BMI
or skinfold thickness between sets of identical and fra-
ternal twins reared together or apart allows estimation of
the relative contributions of genetic factors, shared envi-
ronmental factors and unshared individual environmen-
tal factors. Genetic factors appear to predominate.'-'7

In earlier studies involving twins reared together it
was difficult to account for the effects of the shared en-
vironments. However, in the most recent twin study
Stunkard and associates'8 assessed the relative contribu-
tions of genetic and environmental factors on adult
weight by examining not only same-sex identical and
fraternal twin pairs reared together (154 and 208 pairs
respectively) but also those reared apart (93 and 218
pairs respectively). These samples, selected for the
Swedish Adoption/Twin Study of Aging, combined the
designs of previous studies involving adoptees and
twins; thus, the effects of the environment could be esti-
mated through a comparison of the correlations between
identical twins reared apart and those reared together.
One estimate of the heritability of BMI was the intrapair
correlation between identical twins reared apart, 0.70 for
men and 0.66 for women. A comparison of the intrapair
correlations showed that the BMI of twins reared to-
gether was no more similar than that of twins reared
apart; this indicated that shared rearing environment had
no effect on BMI.

In a recent Canadian study of long-term overfeed-
ing in identical twins 12 pairs of young men were given
an excess of 4184 kJ daily for 84 days.'9 The partici-
pants' weight gain ranged from 4.3 to 13.3 kg. However,
the difference in weight gain and fat gain between pairs
was about six times greater than the variance within
pairs. The authors concluded that genetic factors influ-
enced the effect of environmental factors such as
overeating on weight.

Fewer than 5% of obese children have an under-
lying disease that causes obesity; most simply have an
imbalance between energy expenditure and intake.20
However, several diseases can cause obesity, including
diseases of the endocrine and central nervous systems as
well as specific congenital syndromes (e.g., Prader-Willi
syndrome).'4

Burden of suffering

Childhood obesity is not a disease. Studies of the
risks of childhood obesity have focused on the probabil-
ity of subsequent obesity, which may lead to health
problems. Several studies have investigated the relation
between obesity in young children and in older children,
adolescents and adults. It is difficult to compare studies
on the persistence of obesity because of differences in
samples, study periods, definitions of obesity and means
of measurement. However, some patterns have
emerged.2'22 Infants and children who are obese are at
somewhat increased risk of becoming obese adults. That
is, relative weight and skinfold thickness tend to "track"
over time. However, the correlations are low, and the
probability that an individual obese infant will be an
obese adult is likewise low. Furthermore, the longer the
interval in ages studied, the weaker the relation. In a

comprehensive review of the evidence, Garn22 concluded
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that the probability of an obese child becoming an obese
adult decreases with increasing time intervals but in-
creases with greater degree of childhood obesity, higher
age of the obese child and greater numbers of obese
family members.

There are few known physical health risks to obese
children. There is some indication of an association be-
tween obesity and hypertension in children; however,
false-positive readings of high blood pressure due to the
use of cuffs that are too small for oversized arms are not
uncommon. 2 Also, many studies may use unreliable or
invalid methods of estimating body fat.2' The commonly
used weight-for-height measures do not distinguish be-
tween excess body fat and lean body mass.

Obese children have been observed to have high
levels of low-density lipoprotein (LDL) cholesterol and
low levels of high-density lipoprotein (HDL) choles-
terol.23 Obesity in adults, however, is not a strong inde-
pendent risk factor for heart disease in the absence of
other risk factors.24 Nevertheless, the same circum-
stances that cause obesity may also increase the likeli-
hood of other risk factors. It is unclear, then, whether
obesity is a cause of heart disease or simply correlated
with it.

In the Bogalusa Heart Study 3503 subjects 5 to 24
years of age with different weights showed significant
(p < 0.001) clustering of three risk factors for cardiovas-
cular disease: high systolic blood pressure, high fasting
levels of insulin and high ratios of LDL to HDL choles-
terol.'3 However, when lipid risk factors were correlated
with subscapular skinfold thickness, the relation was not
clear-cut; for example, it was not statistically significant
for white or black boys 5 to 9 years of age or men 20 to
24 years of age.

An earlier report from the Bogalusa Heart Study
also indicated that there was an association between
childhood obesity and cardiovascular risk factors.'6
However, investigators included only the children whose
weight category "tracked" over the 6-year study period,
a group constituting only 18% of the original sample (al-
though 38% of the most obese children remained in that
category). This group tended to have high blood pressure
and high triglyceride and cholesterol levels. Unfortu-
nately data on the children who did not "track" (i.e., who
became leaner) were not provided. It would be interest-
ing to know whether their weight reduction was accom-
panied by lowered levels of these cardiovascular risk
factors.

Evidence from the Muscatine Ponderosity Family
Study is somewhat ambiguous.27 Again, the study fol-
lowed a "heavy group" consisting of children in the top
quintile of relative weight on each of three surveys over
the 4-year study period and a "heavy-gain group" of
children who had gained weight. However, there were
no data for children who became less obese. The consis-
tently heavy group had significantly lower HDL choles-
terol levels, higher total triglyceride levels and higher

systolic blood pressure readings than the other groups.
However, there was no significant difference from nor-
mal ranges in levels of total cholesterol, LDL choles-
terol, apolipoprotein A-1 or apolipoprotein B or of dia-
stolic blood pressure. The heavy-gain group had high
levels for all risk factors, although only the levels of to-
tal and LDL cholesterol were statistically significant.

These studies23- ' do not prove that obesity increases
the risk of cardiovascular disease; they also fail to an-
swer the most important question: does prevention or
treatment of childhood obesity decrease the risk of adult
coronary artery disease?

In a retrospective cohort study of the relation be-
tween childhood weight status and illness in adulthood
Abraham, Collins and Nordsieck2' examined 902 men
and their childhood weight and health records. The study
showed no association between weight status in child-
hood and adult cholesterol status or a relation between
childhood weight and adult cardiovascular disease, renal
disea'se, atherosclerosis or diabetes. In a follow-up study
30 to 40 years later, about half of the original subjects
were examined (the high proportion lost to follow-up
probably did not affect the outcome significantly, since
the distribution of subjects in the weight categories was
identical for those available and unavailable for follow-
up). Those at highest risk of hypertensive vascular and
cardiovascular renal disease were overweight adults who
had been below average weight as children. However,
this study did not assess the smoking status of adults. It
is possible that adult-onset obesity is associated with
more cigarette smoking and that the smoking is related
to cardiovascular disease.

Two recently published reports did not address
whether the prevention or treatment of childhood obesity
lowers the incidence of illness in adulthood, but they did
suggest that both childhood and adolescent weight affect
later death rates. Nieto, Szklo and Comstock"' reviewed
more than 13 000 medical charts of people who were be-
tween 5 and 18 years of age between 1933 and 1945.
These charts were linked with census and death certifi-
cate records. The age-adjusted adult mortality odds ratio
of the 20% who were heaviest during prepuberty and
adolescence was significantly greater than that of the
20% with the lowest weight. Adjustment for education
or smoking status produced very small changes in the es-
timated odds ratios. Must and collaborators3" conducted
a follow-up study involving 508 people who were ado-
lescents between 1922 and 1935 and for whom detailed
body measurements were available. In 1968 the re-
searchers gathered data on the subjects' smoking status
and adult height and weight, and in 1988 they obtained
data on living subjects through interviews and for de-
ceased subjects from a variety of sources. Overweight
status in adolescence (BMI in the top 25th percentile)
was associated with an increased risk of death from all
causes and of death from specific causes among men but
not among women. (The lean comparison group con-
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sisted of those who as adolescents had a BMI between
the 25th and 50th percentile).

Two studies showed an association between infant
or childhood obesity and increased incidence of acute
respiratory infection, even when data were adjusted for
family environment factors such as social class, smoking
and overcrowding.3' 32 The direction of causality in this
relation, however, was not clearly determined; although
Somerville, Rona and Chinn32 suggested it is more plau-
sible that obesity causes respiratory symptoms, hyper-
reactive airways may preclude active participation in
sports and other exercise. Some of the evidence support-
ing an association between obesity and respiratory infec-
tion is flawed by the inclusion of only severely obese in-
fants or only infants whose parents had reported illness
to physicians; furthermore, some studies did not exam-
ine the incidence of respiratory illness in other family
members.333

Severe obesity in childhood has been linked to
higher age-adjusted death rates among adults, but there
is no association between moderate childhood obesity
and higher death rates unless other risk factors are pre-
sent.23

Although there are few clear physical health risks
to obese children, they may suffer significant social and
psychologic difficulties. In the Western world, there is
strong cultural prejudice against obesity and an obses-
sion with thinness, which can lead to stigmatization of
and discrimination against obese people in schools, the
workplace and social settings.34 Obese children may be
teased and harassed by their peers, socially ostracized
and treated as stupid and inferior by teachers and other
adults.33 Children share these negative cultural views
about obesity; they acquire these opinions very early,
possibly as young as 7 years of age.36 Obese children
therefore often have a very negative body image and low
self-esteem.335 One consequence of this poor self-image
may be an eating disorder such as anorexia nervosa in
adolescence.35'36

Manoeuvres

Detection

The assessment of obesity in children requires reli-
able and valid measures of obesity. Body weight alone
fails to allow for differences in height and stature. For
adults there are accepted tables (e.g., the Metropolitan
Life weight charts) of desirable weight for height based
on the lowest death rates in an insured population. How-
ever, there is no equivalent for children.37 There are
some tables giving average weight for age, height and
sex, and several indices such as the BMI have been de-
veloped to standardize weight for height. Although such
tables and indices do not directly measure obesity, it is
assumed that variation in the index closely reflects varia-
tion in fatness. The most desirable quality in a weight-

for-height index is a strong positive correlation with
both weight and direct measures of fatness.38

Triceps or subscapular skinfold thickness is a more
direct measure of adiposity, and it can distinguish adi-
posity from weight due to muscularity or to very large or
very small stature better than the BMI. The correlation
of multiple skinfold measures with total body fatness
ranges from 0.7 to 0.8.20 However, the accuracy of skin-
fold measures decreases among very obese children. An
alternative measure of childhood weight, the Eid Index,
is the difference, expressed as a percentage, between the
child's weight and the 50th percentile weight for the age
at which the child's height is in the 50th percentile.39

Early intervention

The benefits of early detection depend on the avail-
ability of effective means to reduce body fat and the fea-
sibility of maintaining a lower fat level, the result being
an improvement in health and survival rates.

The more drastic methods of fat reduction, such as
surgery, pharmacotherapy and the use of gastric bal-
loons, are not appropriate for children, and very-low-
kilojoule diets may impair their growth and develop-
ment.33'4012 The main methods of treating childhood
obesity are modification of diet, exercise, diet and exer-
cise together, and child-oriented or family-based behav-
iour modification programs, which may be provided in a
clinical or school setting. There are major problems with
most studies investigating approaches to treatment; they
have tended to use very small samples, many have used
no control group or an inappropriate one, and the follow-
up time has rarely been sufficient to evaluate the long-
term success of the treatment. For example, in a review
of school-based interventions, only 6 of 13 studies ex-
amined had study groups of more than 30 subjects, and
only 1 had more than 100.13 Also, such studies have in-
vestigated obese children as a homogeneous group and
have failed to take into account that the causes of their
obesity may differ.

There is no evidence that traditional methods of fat
reduction- low-kilojoule diets or increased exercise or
both- succeed in the long term.' In one of the few in-
tervention trials with adequate follow-up time 21 chil-
dren who were overweight by at least 30% and as much
as 144% lost on average 33% of their weight on very-
low-kilojoule diets.' On re-examination 4 to 10 years
later 10 had maintained a reduced weight, from 3% to
61% over the ideal weight; the other 11 children had
gained back all the weight they had lost plus an addi-
tional 5% to 86% of excess weight.

Two types of exercise programs - lifestyle and
aerobic - have been evaluated. The evidence about
whether diet with exercise of either type improves re-
sults over diet alone is ambiguous (level 11-2). In one
study Epstein and colleagues45 found that diet with exer-
cise was effective, but in an earlier study the same re-
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searchers found it did not.46 The exercise portion of the
treatment program was unsupervised in the earlier study,
and there may have been a problem with compliance.
Reybrouck and coworkers47 compared low-kilojoule diet
alone and such a diet with aerobic exercise for 4 months.
The group treated with exercise lost significantly more
weight. However, whether the weight loss was main-
tained in the long term is unknown, and the sample com-
prised only 25 children.

In light of the lack of long-term success of treat-
ment programs based on dieting or programmed exer-
cise, the most recent treatment programs have added be-
haviour modification techniques. Rather than simply
educating children to change their eating and exercise
behaviours (and subsequently their level of adiposity)
such programs use specific techniques to bring about the
desired behavioural changes.`

Epstein and associates conducted a series of trials,
two involving children under 8 years of age, to investi-
gate the effectiveness of behavioural modification in re-
ducing weight. In a randomized controlled trial involv-
ing 19 girls 5 to 8 years of age, those in a family-based
treatment program lost almost twice as much as excess
weight as control girls in a health education program
(p < 0.005; level I evidence).48 In a later study 17 chil-
dren 1 to 6 years of age showed significant change in ex-
cess weight in a 12-month family-based treatment pro-
gram (level 11-3 evidence).49 However, the maximum
weight loss was achieved at 6 months, followed by slow
but steady increases in weight at 12 and 24 months, al-
though these increases were still significantly below
baseline values. There was considerable variation in the
amount of weight lost, with percentage overweight at
baseline ranging from 17.5% to 59.6% and at 24 months
ranging from 6.7% to 48.9%. Also, at no point did the
mean of the group decline to below obesity status (20%
overweight).

There have been several studies involving preado-
lescent children of about 8 to 12 years of age. At least
three of these have been controlled trials, in which con-
trol groups were not treated (level I and level 11-1 evi-
dence). In all cases the children in the control group
gained weight and the children receiving treatment lost
6% to 20% of their excess weight.46505' The control
group in each case was composed of children on a wait-
ing list to get into the treatment program; there is no
way to know whether the prospect of the treatment pro-
gram had any effect on the weight status of these chil-
dren.

Some studies have examined the effect of including
parents in treatment programs, and there is some evi-
dence that doing so improves the success of both weight
loss and maintenance of the loss. However, this evidence
is equivocal. In one trial Epstein and collaborators52
compared the importance of child self-control and parent
control of therapy, randomly assigning 37 obese children
to two groups (level I evidence). There was no signifi-

cant difference in weight status after 5 years; all groups
had returned to approximately baseline levels.

In another small study, involving 30 children,
Kirschenbaum, Harris and Tomarken5' found no evi-
dence of superior results from including parents in the
treatment programs (level I evidence). Similarly, there
were no significant differences in weight loss between
groups in a randomized controlled trial in which black
adolescent girls entered a 16-week treatment program ei-
ther alone, in sessions with their mothers or with their
mothers attending separate but concurrent sessions.'
However, a study by Israel and colleagues5° showed that
equivalent weight loss in self-selected groups in which
parents were also losing weight and those in which par-
ents were simply helping their children lose weight was
superior to weight loss in a waiting-list control group.

In a series of trials of programs using behavioural
modification therapy with the "traffic-light diet" (green
= low kilojoules, yellow = moderate kilojoules, red =
high kilojoules), Epstein and coworkers54-56 showed that
including parents in the program improved maintenance
of weight loss. Children 6 to 12 years of age were ran-
domly assigned to one of three treatment groups (diet
and exercise information plus behaviour modification
for the child alone, such a program for the parent and
child or information without behaviour modification for
the child alone). All groups attended eight weekly meet-
ings and six additional meetings over the next 6 months.

The investigators recently published the results of a
10-year follow-up of this approach involving 61 of the
original families;56 6 children had psychiatric problems
and were excluded. Although initial amounts of weight
lost were similar in all three treatment groups, after 5
years and 10 years members of the group in which both
parents and children were targeted for behaviour modifi-
cation were significantly less obese than members of the
other two groups. None of the programs had completely
prevented obesity: even subjects of the more successful
parent-child information and behaviour modification
group were on average 35% overweight at the 10-year
follow-up. However, children in the information only
group were on average 60% overweight after 10 years.
This is the first evidence that the effects of treatment for
obesity in childhood can persist into young adulthood.
Moreover, the treatment does not appear to have had ad-
verse effects, especially on ultimate height. Given the in-
tensity of the intervention and the high motivation of
these families caution in generalizing these results is in-
dicated; they are nevertheless encouraging.

In all studies, although children in treatment groups
may have reduced their weight, they did not generally
reach nonobese status (20% or less overweight).57 This
raises the question of defining the proper outcome mea-
sure: is it some weight loss, maintenance of some weight
loss, change from obese to nonobese status and mainte-
nance of that status, or reduction of immediate health
problems and risk factors, such as high blood pressure and
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cholesterol levels, for later health problems? Should im-

cholesterol levels, for later health problems? Should im-
proved self-esteem be one long-term outcome measure?

Adverse effects

There is little evidence regarding potential risks of
treatment; it is generally assumed that weight control ef-
forts are safe for children and infants. There is, however,
some evidence that dietary restrictions at this age may
have adverse effects. Mallick33 reviewed several early
studies showing that dietary restriction in infants and
young children may retard growth and development,
both physical and mental, and that these effects may be
permanent. She suggested that even a minimum amount

of catabolism at this age is unacceptable. Other recent
reviews also suggest that it is not safe to restrict the en-
ergy intake of adolescents at any point during their
growth spurt.8'58

In contrast, Epstein and associates59 argued that pre-
vious research showing a reduction in the speed of
growth after restriction of energy intake failed to con-
sider the height of the children upon entry into the
weight-loss programs. They found that obese children
were taller than their leaner peers before losing weight
and remained taller than the norm even after weight loss.
However, the average height of the obese children de-
clined from the 74th percentile before treatment to the
65th percentile afterward; although these children were

Level of evidence* Recommendation*

'Detection
Measurement of height
and weight

Measurement of skinfold
-thickness or
body mass index-

.Itervention
Very-low-kilojoule diets

Exercise

Family-based nutrition,
and exercise education
and behavour
modification

Insuffident evidence that
screening for obesity leads to
improved outcome. Effect of.
obesity onadlt obesity,
illness and death is unclear

Insufficient evidence that
screning foroby lds to
improved outcome. Effect of
obesity on adult obesity,
illness and death is unclear

Weight loss achieved through
such diets is poory
maintained

Ambiguous evidence
concerning th rde of
exercise in losing weight or
maintaining weight loss

Weight loss was maintained at
10-year follow-up in obese
children 6-to 12 yea of age.
Children were still on average
35% overweigt High cost of
these programs, lack of
availability and the high
motvaton of the families
involved in Fte study may
limit generalizaton of the
resuits. Other ouome-
measures of interet (general
health, se-esteem) were not
measured. These programs
are not readily applicable to
primary-care practices

Cohort studiesC - 1
(level 11-2)

Cohort sudilesa
(lbvel 11-2)

Cohort studies<"
(level 11-2)

Cohort studiesM*
(level 11-2)

Randomized
controlled
tnials'1~
(level l)

Insufficient evidence to
include in or exclude from
periodic healfth
examination of children
toprevent obesity (C).
Physicans should
continue to measure
height and weight to
screen for failure to
thrive.

Insufficlent evidence to
include in or excde from
periodc health
examinaion to
prevent obesity (C)

Fair evidence to exclude
from routine treabtent
of preadolescent obese
children (D)

Insufficlent evidence to
include in or excdude from
routine. treatment of
obe childrn (C)

Insufficient evidenx to
include in or exclude from
routine treatment of
obese children (C)t
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*For descr of the rev of evidence and classif Of recommendatin -m Appendix 1 in part 1 of te 1992 updat (Can wseoc J 1992;
147: 443).
tTere is evidence, fm one sdy tha modet weiht can be achieved i tparent weafthy, we-mtvated fanlies through an inve
family-bsned cinand beviour mam. Wh weigh redu confeealth beneft is unknown.
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still taller than average, this is a significant decrease in
their relative height.

Recommendations from other organizations

The American Academy of Pediatrics recommends
that children's height and weight be measured through-
out infancy, annually from 1 to 6 years of age and bien-
nially thereafter.6 The US Preventive Services Task
Force recommends that height and weight be measured
regularly and plotted on a growth chart throughout in-
fancy and childhood.6' Although the US task force
makes recommendations concerning nutrition and exer-
cise counselling for adults, there are no recommenda-
tions specifically for children.6'

Recommendations (Table 1)

1. Detection: Physicians should continue to plot the
height and weight of infants and children during a peri-
odic health examination, primarily to identify children
who are failing to thrive. There is insufficient evidence
to support screening children for obesity; however, there
is no evidence that screening for obesity is harmful
(grade C recommendation).

2. Intervention: There is insufficient evidence to in-
clude counselling about nutrition and exercise in or ex-
clude it from the routine treatment of severely obese chil-
dren (grade C recommendation). There is fair evidence to
exclude very-low-kilojoule diets from the routine treat-
ment of preadolescent obese children (grade D recom-
mendation).4"44 There is conflicting evidence concerning
the inclusion or exclusion of exercise in the routine treat-
ment of obese children (grade C recommendation)."45Ax

Research priorities

1. Do family-based instruction and behaviour modi-
fication programs for childhood obesity improve the
child's self-esteem in the long term?

2. If so, can these results be obtained in disadvan-
taged and possibly less-motivated patients and their fam-
ilies?

3. Is there an increased incidence of eating disor-
ders among adolescents who were involved in physician-
initiated weight reduction programs as children?

4. If childhood obesity can be prevented or treated
in childhood, what are the long-term physical and emo-
tional benefits and risks?
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