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Hamilton Health Sciences Corporation

The Children’s Exercise and Nutrition Centre (CENC) in :
Hamilton, Ontario provides a clinical, research and educational |
service for children and adolescents, ages one to 18 years,and !
their families. The program concentrates on the roles that :
exercise, nutrition and self-esteem can play in a child’s health .
and well-being. Individuals who would benefit from our :
treatment include those with obesity, eating disorders (anorexia |
and bulimia nervosa), selective eating, failure to thrive, diabetes |
and chronic fatigue syndrome. Our multidisciplinary team :
consists of a Physician, Exercise Physiologist, Exercise :
Kinesiologist, Behaviour Therapist and Registered Dietitian. .
The program at CENC involves one year of monthly appointments
with support and counselling, and a second year of less intensive |
appointments to ensure maintenance of changes. :

Youth Obesity

/ Juvenile obesity is becoming a worldwide phenomenon affecting
all levels of society and is being described as an epidemic (1). In
Canada, from 1981 to 1996, the prevalence of overweight among
children ages 7 to 13 years has increased by 92 % in boys and by
57 % in girls. In this same time period, the prevalence of obesity in
children has more than doubled. Currently in Canada, 29 % of
boys and 24 % of girls are overweight, and 14 % of boys and 12 %
of girls can be classified as obese (2).

In youth, obesity is defined as having a body mass index
(BMI) greater than the g5th percentile for height, sex and age.
Overweight is defined as having a BMI greater than the 8sth
percentile for height, sex and age. These classifications are
based on the U.S. National Centre for Health Statistics growth
charts of the 1970’s (3). Recently, newer growth charts have

t Adapted from Health Canada's VITALITY program - an integrated approach
that promotes healthy eating, active living and positive self and body image.

. been developed (4), but are not yet widely used in practice for

obesity treatment. With the increase in the percentage of children
who are overweight, these new charts are not reflective of what
would be considered a healthy body weight. Thus, new definitions
of obesity may need to be developed.

Although BMI percentiles classify a child into a particular
category, they are not a measure of adiposity. It is important to
look at body fat changes because children are expected to gain
weight as they grow. To measure body fatness, one may use dual
energy x-ray absorptiometry, densitrometry or bioelectrical
impedance (BIA) (5). Skinfolds are also a measure of adiposity, but
are not appropriate for use with obese individuals (6). There are no
standard definitions of what is considered obese in youth in terms
of adiposity. At CENC, using BIA or densitometry as criterion, 25 to
29 % body fat is defined as overweight, 30 to 34 % is defined as a
measure of mild obesity, 35 to 39 % as a measure of moderate
obesity and 40 % or greater as marked obesity.

Unfortunately, body fat assessment techniques are not readily
available in most clinical settings and the weight-for-stature
indices that have been developed, such as the ponderal index and
BMI, ignore expected changes in weight and height in children and
adolescents during periods of growth. At CENC, a mathematical
index (below) has been validated that is inexpensive, practical and
helps measure compliance with a weight control program.

This point system shows small changes in body fat, even during
periods of rapid growth (7). This index is also recommended for
measuring body fat because of its sensitivity. Using this index,
changes in body fat can be detected over one month, whereas with
other methods, such as bioelectrical impedance, it can take up to 6
months to detect significant changes in body fat.

Mathematical index (MI)

This index is a measure based on observed (obs) and expected (exp) changes in
body weight (Wt) and height (Ht) per the following equation:

AHtObS X Awtexp
AHtey,

The expected values are derived from the U.S. National Center of Health Statistics
growth charts. If the computed value is positive, the individual has slimmed down;
and conversely, if the value is negative the individual has gained excessive weight.
For example, a 13 year old boy weighs 59 kg (9oth percentile for age and sex) and
has a height of 156 cm (soth percentile for age and sex).

Over one month, he is expected to increase 1 kg in weight and grow 1 cm in height
(based on the growth chart). If over a one month period he gains 0.5 kg in weight
and 1 cm in height, he would have a positive value of 5 points. This positive value
suggests that, although his weight has increased, he has slimmed down.

Awtobs x 10

Insert to the Canadian Journal of Dietetic Practice and Research Vol.62, No.2, Summer 2001.



| glucose tolerance, sleep apnea,
hypertension, orthopedic complications and psychosocial
difficulties. There is also a strong likelihood that obesity will
persist into adulthood (8). Although a number of factors may exist
that contribute to the development of obesity, its etiology is not
well established. It has been shown that environmental and
genetic factors play a role in the development of obesity. While the
increase in prevalence of obesity over one decade is too briefa
period for an alteration to have occurred in the genetic character of
the population (9), there has been a change in the environment.
Physical activity has decreased and sedentary activities such as
television, video games and computer use have increased. This
reduction in energy expenditure combined with an increase in the
availability of high energy, high fat foods have likely contributed to
the dramatic increase in the prevalence of overweight and obesity
in children (10).

The majority of diets of children and adolescents are not
nutritionally balanced. Available U.S. data show that only 15 % of
six to 19 year olds have diets with the recommended level of less
than 30 % calories from fat, and 15 % of youth have diets with
greater than 40 % calories from fat (11). Additionally, U.S. data
show that only 20 % of children and adolescents consume the
recommended five or more vegetable and fruit servings per day,
and 25 % of these servings are french fries (12). Similar trends
have been seen in adolescents in Canada (13). Low intakes of
complex carbohydrates and high intakes of dietary fat have been
shown to contribute to obesity in adults (14).

In a study recently completed at CENC, 91 obese and 9o non-
obese children were studied to look at the nutritional quality of
their diets and to determine whether food energy or fat contributed
most to obesity (15). A dietary history was performed by the
Centre’s dietitian, and a validated activity interview was performed
by the Centre’s kinesiologist. Results showed that compared to
age- and sex-matched non-obese children, obese children
consumed significantly more calories, total fat in grams, and
saturated fat in grams. Total energy consumed, not total fat, had
the strongest relationship to percent body fat, controlling for
activity levels. However, the diets of both the obese and non-
obese children were determined to be of poor nutritional quality
and high in empty-calorie sugars, fat and foods considered as
"extras." On average, all children consumed inadequate servings
of fruit (three servings per day), vegetables (one serving per day)
and milk and milk products (two servings per day); their meat and
alternatives intakes were high, with an average of five servings per
day, and they consumed an average of eight grain servings per day.
The only food group difference between the two groups was that
obese children ate significantly more meat and grains than non-
obese children. The results of this study show that future nutrition
education for childhood obesity prevention and treatment should
focus on total calories consumed rather than a singular focus on
calories from dietary fat. Balance between food groups should
also be emphasized for all children and youth.

The role of the dietitian at CENC is to provide nutrition education
and strategies to make dietary changes. Education is provided in a
variety of areas, including Canada’s Food Guide To Healthy Eating,
label reading, energy balance, dietary fat, how to make better food
choices, portion sizes and eating out. Allinformation is provided

in a fun and interactive manner, in which patients are
encouraged to make small changes. The children are not placed on
restrictive diets as this technique has been shown to have little
long-term success and may lead to eating disorders (16). The main
behavioural strategies used at CENC include goal setting, record
keeping and positive reinforcement.

Goal Setting: Goals are set at each visit with the patients and
their families. For example, if an overweight child is consuming
second helpings daily at dinner, he/she may pick a goal to have
seconds only twice per week. Further probing is used to determine
the specifics of the goal such as who will help with achieving goal
and how they will help (e.g., mom to make less food and both
parents to remind the child about their goal), as well as what are
the barriers to reaching the goal (e.g., not consuming a healthy
snack after school resulting in extreme hunger, or a non-obese
brother having seconds and the obese child feeling this is unfair).

Record Keeping: Children keep records of their goal(s) (e.g., put
stickers on a chart when they do not have second helpings.)

Positive Reinforcement: Children receive a prize from CENC if
they keep good records and attempt to reach their goal(s). Prizes
are not given for weight loss.

Making it "Fun": Another example of a fun way to make
changes is through games. For example, to increase fruit in the
diet, a child may pick "Fruit Bingo" as a goal. The bingo card has
pictures of fruit in each of the spaces

When the child fills a row on the bingo card, he/she gets a prize
from his family and a prize from CENC for completing the whole
card. For a selective eater, the number of bites of each fruit that is
required to fill in one space on the card is negotiated. When the
child is ready, the number of bites is gradually increased.

In addition to counselling, each family is provided with a
comprehensive educational binder filled with nutrition, activity
and behaviour information. At each visit, the children are given
"homework" from the binder to complete to ensure they
understand the information provided.

In national surveys in Canada, there has been a downward trend
in participation in physical activity, especially in adolescents (17).
Depending on the methodology used, estimates show that reported
physical activity has decreased between 1.8 to 2.7 % per year for
boys and 2.6 to 7.4 % per year for girls (18). Physical activiy is one of
the components of energy balance, and therefore these declining
levels of activity may contribute to childhood obesity. There has also
been an increase in television watching (19). Some investigators
have reported for each hour increase in television viewing by
adolescents, there is a 2 % increase in the prevalence of obesity (20).
In arecent study at CENC, obese children spent significantly more



