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ABSTRACT OF DISSERTATION

DEVELOPMENT AND EVALUATION OF A WEIGHT CONTROL PROGRAM
FOR OBESE PREADOLESCENT CHILDREN

Obesity is a common nutritional problem of American
children. Health problems associated with childhood obesity
and its continuation into adulthood underscore the need for
effective weight control treatment for obese preadolescent
children. The purpose of this study was to develop an
effective weight control program that incorporated a
structured low fat diet, regular exercise, behavior
modification, family involvement and a fun learning
environment. No weight control treatment for obese
preadolescent children has incorporated these factors. The
program was designed to teach obese preadolescent children
methods to reduce their daily fat intake to between 25 and
30 percent of their total daily caloric intake.

Thirty-two obese preadolescent children were recruited
from the Cheyenne, Wyoming, area with the assistance of
local health care practitioners. Children were randomly
assigned to the special intervention group or the standard

care group. Children assigned to the special intervention
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group participated in a newly designed ten week weight
control program for obese preadolescent children.

Children in the special intervention group changed the
nutrient quality but not the fat quantity of their diets.
These children, as indicated on their program evaluations
and confirmed by nutrient analysis increased their
consumption of fruits, vegetables, dairy products and meat.
They did not use low fat food substitutions that were
emphasized in the program. Analysis of activity factors
confirmed that children in the special intervention group
had increased their level of physical activity at weeks 10
and 22.

Children in the standard care group received the
nutritional counseling usually provided by a registered
dietitian at the local medical clinic. Children in the
standard care group exhibited a significant improvement
(P<0.05) in relative weight and BMI at weeks 10 and 22.
Changes in dietary fat intake of children in the standard
care group were associated with changes in their weight
status indicators. The greater success of the standard care
group was related to the level of family functioning and the
type of individualized counseling provided as usual care.
Results of this study suggest that obese preadolescent

children from dysfunctional families could achieve a greater
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level of weight control success with individualized care

than with a group based program.

Virginia A. Hammarlund
Food Science and Human

Nutrition Department
Colorado State University
Fort Collins, Colorado
Summer 1992
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INTRODUCTION

Obesity is a common nutritional problem in Western
societies (Kluthe and Schubert, 1985). It is a risk factor
for several diseases including hypertension, cardiovascular
disease, noninsulin-dependent diabetes mellitus, gout,
gallbladder disease and certain arthritic conditions of the
spine, knee and hip. Obesity is also associated with an
increased risk for cancer of the colon, rectum and prostate
in men and an increased risk for cancer of the gallbladder,
biliary passages, breast (postmenopausal), cervix,
endometrium and ovaries in women (National Institutes of
Health, 1985; Pi-Sunyer, 1991; Schapira, 1991).

Prevalence of obesity, particularly in the United
States has steadily increased during the 20th century.
American men and women appear to be more prone to obesity
than their Canadian or British counterparts (Millar and
Stephens, 1987). Similar trends exist between American
children and children from other countries. A greater
percentage of American children are obese compared to
children from Britain, Sweden, Switzerland and Finland
(Ginsberg-Fellner, 1981; Nuutinen, 1991). Among American
children age 6 to 17 years, the prevalence of obesity

increased from 16.7% in National Health Examination Survey,
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1963-1970 to 24.5% in the second National Health and
Nutrition Examination Survey, 1976-1980 (Gortmaker, 1987).
During the same time period, the prevalence of superobesity
among American children of this age group increased from
5.7% to 10.4% (Gortmaker, 1987).

Obesity is defined as a long term imbalance in the
percentage of body fat (Bray, 1979). Measurements used to
diagnose obesity include both laboratory and clinical
methods. Although clinical methods are less direct than
laboratory methods, clinical procedures offer the advantages
of wider availability, less expense, simplicity and greater
patient acceptance than laboratory techniques. Clinical
methods are based on anthropometric measurements at various
body sites.

The most common anthropometric measures used in the
clinical setting include weight, height, relative weight,
circumferences and skinfold thicknesses (Gray,1989).
Triceps skinfold thicknesses at or above the 85th percentile
for a specific age and sex group identifies children as
obese (Seltzer and Mayer, 1965; Garn and Clark, 1976).
Children who have triceps skinfold thicknesses greater than
or equal to the 95th percentile for their age and sex group
are considered to be superobese (Gortmaker, 1987).

Onset of obesity can be detected by the age of two
years in girls and the age of three years in boys (Shapiro,

1984; Muramatsu, 1990). Persistence of the obese condition
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is as important to establish as the age of onset. Tracking
or continuation of obesity from childhood into adulthood has
been extensively studied since Abraham and Nordsieck's
investigation (Abraham and Nordsieck, 1960). The percentage
of children who remain obese into adulthood varies from 14%
to 75% depending on the age of onset and the severity of the
condition (Abraham and Nordsieck, 1960; Charney, 1976; Garn,
1985) .

Health consequences experienced by obese children are
similar to the health conditions encountered by obese
adults. Health risks associated with childhood obesity
include social, psychological and physiological problems.
The latter are identified by a higher incidence of
respiratory infections, a greater incidence of unusual
orthopedic disorders, hyperinsulinemia, hypertension and
hyperlipidemia. These health risks, particularly
hyperlipidemia (Wynder, 1989) and hypertension (Julius,
1990) continue into adulthood along with the obese weight
status.

Prevention is identified as the most desirable form of
treatment for obesity. However, prevention can only be
possible when the causes of obesity have been determined.
Factors influencing energy balance have been studied in
order to determine the causes of obesity. Recent evidence
indicates that a high intake of dietary fat may accentuate

the storage of excess calories in the body as fat (Salmon
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and Flatt, 1985; Flatt, 1987; Dreon, 1988; Romieu, 1988;
Schutz, 1989; Sims, 1989). Dietary fat, even at excessive
intakes, appears to be preferentially stored in adipose
tissue rather than utilized as a fuel source (Dallosso and
James, 1984; Flatt, 1985; Schutz, 1989). The increase in
the prevalence of obesity in the U.S. population parallels
the increase in the dietary fat content of the American diet
(Bray, 1976; Select Committee on Nutrition and Human Needs,
1977; Kannel and Gordon, 1979). Percent of calories derived
from fat rose from 27% of total caloric intake in 1910 to
44% of total caloric intake in 1984 (Daxum, 1986).

Lack of effective treatment combined with the health
implications associated with an increasing prevalence of
childhood obesity concern health care professionals. A
review of weight loss programs previously and currently
available to children, adolescents and adults revealed
several factors that influenced the success of a weight loss
treatment. These factors included family involvement
(Kingsley and Shapiro, 1977; Brownell, 1983; Epstein, 1985
and 1990; Mellin, 1987; Wadden, 1990; Hart, 1990), a
structured diet (Epstein, 1990), regular exercise (Becque,
1988; Amador, 1990; Reybrouck, 1990; Wood, 1991), behavior
modification (Minderaa and Wit, 1983; Becque, 1988; Hills
and Parker, 1988; Hoerr, 1988; Amador, 1990; Lavery, 1988;
Epstein, 1990; Schlundt, 1990), a "fun" learning environment

(Hoerr, 1988) and a low fat diet (Schlundt, 1990; Sheppard,



5
1991; Prewitt, 1991). No weight control program for
children has incorporated all of these factors. Thus, the
goal of the research project was to develop an effective
weight control program for preadolescent children utilizing
these factors.

The objectives of the present research included:

1. To develop a weight control program that
incorporated a 25 to 30 % fat calorie diet and
increased physical activity for obese
preadolescent children.

2o To monitor the rate of weight gain, the relative
weight and the percent of body fat in selected
children after adherence to a weight control
program.

3. To compare the effectiveness of the proposed

weight control program for obese preadolescent
children to standard care.



REVIEW OF LITERATURE

Prevalence of Obesity in American Children

Prevalence of obesity among American children increased
47% between the years of 1963 and 1980. In the 1963 to 1970
National Health Examination Survey (NHES), 16.7% of the
children age 6 to 17 years in the United States were
determined to be obese. Percentage of children from the
same age group who were identified as obese rose to 24.5% in
the second National Health and Nutrition Examination Survey
(NHANES II) conducted between the years of 1976 and 1980.

Results of both surveys were based on the percentage of
children whose triceps skinfold measurements fell at or
above the 85th percentile for their age and sex group
(Gortmaker, 1987). Standards used to define the 85th
percentiles were obtained from NHES cycle two and three.
Cycle two of NHES examined 7119 children age 6 to 11 years
between the years of 1963 and 1965. Cycle three of NHES
examined 6710 children age 12 to 17 years between the years
of 1966 and 1970. In NHANES II, 3700 children between the
ages of 6 and 17 years were examined. Values used as
standards for the 85th percentiles identified not less than
15% of the population as obese. Thus, a slightly greater

proportion of the samples were identified as obese.
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More striking increases in the prevalence of obesity
occurred among certain subgroups of the population.
Although children of both sexes experienced increases in the
prevalence of obesity, boys 6 to 11 years of age
demonstrated a substantial increase of 61%. Among girls of
this age group, the prevalence of obesity rose 46%.
Adolescent females age 12 to 17 years also demonstrated a
sizable increase in the prevalence of obesity. Between the
years of 1966 to 1980, the prevalence of obesity among
adolescent females increased 58%. More modest increases in
the prevalence of obesity occurred among adolescent males
(Table 1).

Differences in the prevalence of obesity were also
observed among ethnic groups. An increase of 91% in the
prevalence of obesity was recorded among black children age
6 to 11 years. A 51% increase in the prevalence of obesity
was observed among white children of the same age group.
Black adolescents experienced a 83% increase in the
prevalence of obesity between the years of 1966 to 1980
compared to a 35% increase for white adolescents.

Prevalence of superobesity among children age 6 to 17
years in the United States nearly doubled between the years
of 1963 to 1980. In the NHES, 1963-1970, 5.7% of the
children surveyed were considered superobese compared to
10.4% of the children studied in the NHANES II, 1976-1980.

Superobesity was defined as a triceps skinfold measurement



TABLE 1. Estimates of the Prevalence of Obesity in the
United States from 1963 to 1980 by Age, Sex and
Race in Children 6 to 17 Years of Age.'

6- to 11-Year-0Olds

GROUP NHES NHARES 11 % INCREASE
(1963-65) (1976-80)

Boys 17.9 28.9 61
Girls 17.3 25,2 46
Blacks 8.8 16.8 91
Whites 19.1 28.0 51
Total 17.6 27,1 54

12- to=-17-Year-0lds

GROUP NHES NHARES 11 % INCREASE
(1966-70) (1976-80>
Boys 15.5 18.8 18
Girls 16.1 25.5 58
Blacks 10.2 18.7 83
Vhites 16.7 22.5 35
Total 15.8 21.9 39

*Source: Gortmaker SL, Dietz WH, Sorbol AM, Wehler CA.
Increasing pediatric obesity in the United States. Am J Dis
Child 141:535-40,1987. Reprinted with permission from The
American Medical Association (Appendix A).
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greater than or equal to the 95th percentile for a given age
and sex group. Standards used to define the 95th
percentiles were also obtained from NHES cycle two and
three. Values used as standards for the 95th percentiles
identified not less than 5% of the population as superobese.
Thus, a slightly greater proportion of the samples were
identified as superobese.

Greater increases in the prevalence of superobesity
were observed among children age 6 to 11 years, adolescent
females and black children. Boys 6 to 11 years of age
experienced a 122% increase in the prevalence of
superobesity. Girls of the same age group exhibited a 70%
increase in the prevalence of superobesity. Black children
6 to 11 years of age demonstrated a staggering 196% increase
in the prevalence of superobesity. In comparison, white
children of the same age group experienced a 92% increase in
the prevalence of superobesity. An 87% increase in the
prevalence of superobesity was recorded among adolescent
females. Prevalence of superobesity among black adolescents
increased 86%, while the prevalence of superobesity among
white adolescents increased 61%

(Table 2).

Changes in Anthropometric Measurements of American Children

Comparison of the mean values for weight, height and
triceps skinfold measurements from both national surveys

indicated that children age 6 to 17 years were becoming
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TABLE 2. Estimates of the Prevalence of Superobesity in the
United States from 1963 to 1980 by Age, Sex and
Race in Children 6 to 17 Years of Age.”

6= to-11-Year QOlds

GROUP NHES NHANES 11 % INCREASE
(1963-65) (1976-80)

Boys 5.8 12.9 122
Girls 6.1 10.4 70
Blacks 2:7 8.0 196
Vhites 6.5 12.5 92
Total 5.9 11.7 a8

12-to-17 Year Olds

GROUP NHES NHANES I1 % INCREASE
(1966-70) (1976-80)

Boys 5.2 7.3 41
Girls 5.8 10.8 87
Blacks 4.4 8.2 86
Vhites 957 9.2 61
Total 5.5 9.0 64

*Source: Gortmaker SL, Dietz WH, Sorbol AM, Wehler CA.
Increasing pediatric obesity in the United States. Am J Dis
Child 141:535-40, 1987. Reprinted with permission from The
American Medical Association (Appendix A).



1]
fatter (Pate, 1985; Gortmaker, 1987; Ross, 1987; Shear,
1988). Between the years of 1963 and 1980, the mean triceps
skinfold thickness increased 1.7 mm and mean weight
increased 1.3 kg for children age 6 to 11 years. 1In
contrast, mean height for children of this age group
exhibited only a modest increase of one cm. A similar trend
was observed among the values identifying the mean weight,
height and triceps skinfold thickness for adolescents. Mean
triceps skinfold thickness for adolescents increased 1.6 mm.
Mean weight for adolescents increased one kg, while mean
height for adolescents increased less than one cm. Greater
shifts were found among the values identifying the 95th
percentiles for triceps skinfold thicknesses and weight in
children, and for triceps skinfold thicknesses in
adolescents.

Other evidence indicating that American children were
becoming fatter include the changes in the percentages of
body fat used to mark the average amount of fat found in
children. Previously. the percentage of body fat declined
throughout early childhood, reaching at the age of seven
years a prepubertal nadir of 13% in boys and 17% in girls
(Fomon, 1982). Average amounts of body fat for boys and
girls of the same age were recently reported to be 19% and
20%, respectively (Barlett, 1991). An increase in the
percentage of body fat continues to occur prior to the

pubertal growth spurt, but at a higher level. The amount of
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body fat in preadolescent males was previously reported to
increase slightly from 13% to 15% of body weight, while the
amount of body fat in preadolescent females increased from
17% to 21% (Fomon, 1982). Recently, the percentage of body
fat in preadolescent males was reported to increase from 19%
to 21%, while the percent of body fat in preadolescent
females was reported to increase from 20% to 22%. In the
periadolescent period, the percentage of body fat for boys
was reported to decrease to 12%, while the percentage of
body fat decreased to 18% for girls (Holliday, 1978). Among
periadolescent males, the percentage of body fat was
recently reported to remain at approximately 21%, while the
percentage of body fat among periadolescent girls was
observed to increase to 30% (Barlett, 1991). By the age of
18 years, adolescent males were previously reported to be
about 15-18% body fat and adolescent females to be about 20-
25% body fat (Bray and Gray, 1988). Adolescent males and
females of the same age are now on average approximately 19%
and 27% body fat, respectively (Barlett, 1991).

More American children and adolescents were identified
as being obese in NHANES II than in NHES. Based on NHANES
ITI data, 24.5% of children age 6 to 17 years in the United
States were obese and 10.4% were superobese. Changes in the
values identifying the mean weight, height and triceps
skinfold thickness of children indicated that American

children were fatter compared to their counterparts of the
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1960's. Further evidence of the changes that have occurred
in the body composition of American children were detected
among the values used to identify the average amounts of
body fat in children.

Identification of Childhood Obesity

Identification of childhood obesity depends on the
definition used to diagnose obesity and the techniques used
to assess the body composition of a child. Obesity is
identified by an excessive amount of body fat. The obese
state can be further characterized by the size and number of
adipocytes, the location of body fat and/or the severity of
the condition. Many techniques are used to assess the body
composition of a child. Methods include both laboratory and
clinical procedures. Since each procedure features a
specific set of disadvantages, the ideal method to assess
the body composition of a child remains to be determined.

Definition of Overweight

The terms overweight and obesity are used
interchangeably. However, these two terms describe two
different weight situations. The overweight condition is
characterized by an excessive amount of body weight in
relation to height; whereas, obesity is distinguished by an
excessive amount of body fat (Bray, 1976). Since an
overweight state can be the result of an excess of lean body
mass or an excess of adipose tissue, being overweight does

not necessarily imply the existence of obesity (Vasselli,
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1983). For children, the severity of the overweight
condition can be classified by weight for height
measurements. A weight for height measurement falling
between the 75th and 89th percentiles identifies a mildly
overweight state. A weight for height value falling between
the 90th and 94th percentiles identifies a moderately
overweight state. A weight for height measurement greater
than or equal to the 95th percentile identifies a severely
overweight state (Peck and Ullrich, 1985).

Definition of Obesity

Obesity is defined as an excess in the percentage of
body fat. The amount of body fat is influenced by several
factors including age, sex, race and physical activity. At
birth, the human body contains between 10 to 15% fat
(Forbes, 1987). During the first year of life, the amount
of body fat steadily increases to 20-25% of body weight
(Forbes, 1987). The percentage of body fat declines during
early childhood, reaching a prepubertal low of 19% in boys
and 20% in girls. An increase in the percentage of body fat
occurs prior to the adolescent growth spurt. The amount of
body fat in preadolescent males increases to 21%, while the
amount of body fat in preadolescent females increases to
22%. The percentage of body fat continues to change
throughout adolescence. Levels of body fat approach young
adult levels, reflecting the differences in the amount of

body fat exhibited between the sexes. In adolescent males,
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the percentage of body fat decreases to 19%; whereas, in
adolescent females, the percentage of body fat rises to 27%
(Barlett, 1991). Women continue to demonstrate greater
percentages of body fat than men at every age throughout
life.

Levels of Body Fat. Percentage of body fat used to

define obesity varies with age and gender. A percentage of
body fat greater than 30% has been suggested to define
obesity in preadolescent children. Percentages of body fat
greater than 35% and 25% have been recommended as
appropriate levels indicative of obesity in adolescent
females and males, respectively (Westrate and Deurenberg,
1989). Percentages of body fat recommended by the
Metropolitan Life Insurance Company in 1959 to define
obesity among adult males and females, continue to be used
today. A percentage of body fat greater than 30% is used to
define obesity in adult females, while a percentage of body
fat greater than 20-25% is used to define obesity in adult
males (Metropolitan Life Insurance CO, 1959 and 1983).

Adipose Tissue Development. Based on morphological

changes occurring within the adipose tissue, obesity is
categorized as either hypertrophic or hyperplastic-
hypertrophic. Enlarged adipocytes characterizes
hypertrophic obesity, while an excessive number and size of
adipocytes describes hyperplastic-hypertrophic obesity. A

full adipocyte can be 10 times the size of an empty
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adipocyte which is approximately 15 micrometers in diameter.
An adipocyte from a non-obese adult contains between 0.3 and
0.9 micrograms of lipid. The number of adipocytes can be
expanded from 2 x 10" to 16 x 10', emphasizing the body's
ability to increase its fat reserves (Sjostrom, 1980).
Usually, hypertrophic obesity has been associated with adult
onset obesity and hyperplastic-hypertrophic with juvenile
onset obesity (Vasselli, 1983). However, research conducted
by Hirsch and Batchelor (1976) demonstrated that
hyperplastic-hypertrophic obesity was better correlated with
increases in body weight than the age of onset.

Deviations from typical adipose tissue development can
be detected in obese children between the ages of one and
two years (Knittle, 1972; Knittle, 1979). Changes in the
fat deposits of non-obese children between birth and one
year of age are primarily due to increases in the lipid
content of adipocytes. This period of adipose tissue
hypertrophy is followed by a year long period characterized
by a decrease in the lipid content of fat cells. Small
increases in the number of adipocytes occur throughout this
period. After the age of two years, the fat deposits of
non-obese children remain relatively quiescent until the age
of ten years when increases in adipocyte number and size
occur (Hager, 1977: Knittle, 1979). This usual pattern of
adipocyte tissue development is not followed within the fat

deposits of obese children. Between the ages of one and two
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years, the lipid content within the adipocytes of obese
children continues to increase rather than decrease
(Knittle, 1972: Knittle, 1979). Changes in adipose tissue
cellularity that usually do not occur in non-obese children
until after the age of ten years have been shown to occur
between the ages of two and ten years in obese children
(Knittle, 1972: Knittle, 1979). Thus, hyperplastic-
hypertrophic obesity can be detected in children as young as
two years of age based on the morphological changes
occurring within their adipose tissue.

Prognosis for the treatment of hyperplastic-
hypertrophic obesity is acknowledged to be poor due to the
"ratchet effect" (Krotkiewski, 1977; Vasselli, 1983). The
ratchet effect describes the body's ability to increase but
never decrease its fat storage capacity. The size of
adipocytes can increase or decrease but the number of
adipocytes can only increase. Once the adipose cells become
full with lipid, new adipose cells become available through
the conversion of preadipocytes to mature adipocytes.
Although the actual triggering mechanism remains unknown,
the conversion of preadipocytes to differentiated adipocytes
appears to be influenced by hormones such as insulin
(Negrel, 1978), 17-beta-estradriol (Roncari and Van, 1978)
and some prostaglandins (Bjorntorp, 1980).

The ratchet effect influences the timing of weight loss

intervention. 1In a ten year longitudinal study, Ginsberg-
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Fellner and Knittle (1981) reported that prepubescent
children who successfully completed a weight reduction
program had initial total adipose cell numbers below 2 x
10" adipocytes. Weight loss success was defined as the
maintenance of body weight below 130% of ideal body weight.
The authors further reported that the initial relative
weights of the children who successfully lost weight were
significantly lower than the initial relative weights of the
children who were unsuccessful at weight loss. Average
initial relative weight of the successful group was 158%
compared to 180% for the unsuccessful group. Other
researchers have also documented the relationship between
adipose cell number and weight loss success (Knittle and
Ginsberg-Fellner, 1972; Brook and Lloyd, 1973; Hager, 1978).

Body Fat Distribution. Greater emphasis has been

placed on the distribution of body fat to classify obesity
since health risks associated with obesity appear to vary
with the location of body fat. Body fat can be distributed
either in a generalized fashion, in a gynoid pattern or in
an android pattern (Bray, 1978). With generalized obesity,
body fat is widely distributed throughout the body including
the extremities. With the gynoid or female type of obesity,
body fat is found predominately in the lower portion of the
body around the hips and thighs. With the android or male
type obesity, body fat is located mainly in the upper

portion of the body around the arms, chest and abdomen.
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Waist-to-hip or abdominal-to-gluteal circumferences are
used to distinguish the different patterns of obesity. A
waist circumference is obtained by placing an inelastic tape
around the natural waist of the subject which is the
narrowest part of the torso as viewed from the anterior
aspect and recorded to the nearest 0.1 cm (Callaway, 1988).
If the natural waist cannot be identified, which can occur
with obese subjects, the waist circumference is measured
around the smallest area between the ribs and iliac crest.
To obtain an abdominal circumference, an inelastic tape is
placed around the greatest anterior extension of the abdomen
of the subject, which is usually but not always at the level
of the umbilicus and recorded to the nearest 0.1 cm. A hip
circumference is made around the maximum extension of the
buttocks and measured to the nearest 0.1 cm.

A nomogram was devised to aid in the determination of
waist-to-hip ratios (Bray, 1989). Waist-to hip ratios
greater than 0.90 for males and 0.80 for females are
indicative of android or abdominal obesity, while lower
ratios identify gynoid or gluteal obesity (Gray and Bray,
1988).

Abdominal-to-gluteal ratios change over the life span
with respect to age and gender (Forbes, 1990). In both
sexes, the ratio declines similarly in late childhood. By
the age of 12 1/2 years statistical differences occur among

the ratios along gender lines. A sharp decrease in the
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ratio occurs at the beginning of adolescence for females,
while the ratio for adolescent males declines slightly. The
ratio for females reaches its lowest level in late
adolescence. Throughout the adult years, the ratio steadily
rises in both males and females. The rise in the ratio for
males precedes the rise in the ratio for females. Obese
subjects, regardless of age or sex exhibit elevated
abdominal-to-hip ratios compared to their non-obese
counterparts.

Centrally-located body fat is associated with an
increased risk of death, diabetes mellitus, hypertension and
cardiovascular disease (Vague, 1956; Kissebah, 1982;
Kalkhoff, 1983; Krotkiewski, 1983; Blair, 1984; Lapidus,
1984; Larsson, 1984; Stokes, 1985; Weinsier, 1985;
Ducimetiere, 1986; Stern and Haffner, 1986; Donahue, 1987;
Pi-Sunyer, 1991). The relationship between centrally-
located fat and increased morbidity appears to exist in
children. Elevated blood pressure (Shear, 1987; Gutin,
1990), glucose intolerance and hyperinsulinemia (Freedman,
1987; Legida, 1987; Molnar, 1990) have been documented in
children with centrally-located body fat.

Severity of the Obese Condition. Measurements used to

assess the severity of obesity include relative weight,
weight-height indexes and skinfold thicknesses. The most
common methods used to distinguish between mild, moderate

and severe obesity are relative weight and body mass index
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(BMI). Relative weight is the ratio between usual body
weight and expected weight. For an adult, the expected or
standard weight is based on the data from the Metropolitan
Life Insurance Company (1959; 1983), while the expected
weight for a child is based on the data from the National
Center for Health Statistics (Hamill, 1979). Body weights
that are 20-39% above the expected weight are indicative of
mild obesity. Body weights that are 40-59% above the
expected weight are indicative of moderate obesity. Body
weights that are 60% or greater above the expected weight
are indicative of severe obesity.

The most common weight-height index used to diagnose
obesity is the Quetelet Index or BMI. BMI is defined as
weight in kilograms divided by height in meters squared
(kg/m?). A BMI value can be used to indicate the severity
of the obese condition by its associated mortality risk.
Curves relating BMI to mortality in men and women indicate
that minimum mortality is associated with a BMI of 22 kg/m?
in both sexes (Gray, 1989). Mortality begins to rise at BMI
levels above 25 and to rise precipitously at BMI values
above 30 kg/m?. To aid in the calculation of BMI values for
adults, various nomograms have been developed.

Values of BMI are generally divided into four or five
categories (Garfinkel, 1979). Category I is associated with
the lowest morality risk and is identified by a BMI value

between 20 and 24.9 kg/m?. Category II is associated with a
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low mortality risk and is identified by a BMI value between
25 and 29.9 kg/m?. Values defining the third and fourth
categories are often combined to form a moderate to high
mortality risk group which is identified by a BMI value
between 30 and 39.9 kg/m?. A very high mortality risk is
identified by a BMI above 40 kg/m?. In both men and women,
obesity is identified by a BMI value above 30 (Bray, 1978).

For children age 6 months to 19 years, a calculated BMI
value can be compared to selected percentile values
appropriate for the child's gender and age from data
generated by NHANES II (Najjar and Rowland, 1987).
Recently, reference data specific for race as well as for
gender and age have been made available from data collected
in NHANES I (Must, 1991a and b). Both data sets allow the
comparison of a child's BMI to the appropriate 85th and 95th
percentile values which are used to identify obesity and
superobesity, respectively.

A BMI value can also be used to predict the occurrence
of obesity later in life. Correlations between BMI values
(r=0.49-0.73) measured annually from the ages of 8 to 12
years and at 21 years of age were greater than the
correlations between individually or combined skinfold
thicknesses measured over the same time period (Rolland-
Cachera, 1989). This trend held true for both males and
females. Although less predictive than BMI, arm skinfolds,

particularly biceps skinfolds (r=0.41-0.56) were more



23
predictive of later obesity in females age 8 to 12 years
than trunk skinfolds. In males age 8 to 12 years trunk
skinfolds, particularly suprailiacal skinfolds (r=0.57-0.59)
exhibited greater correlations between childhood and
adulthood values than arm skinfolds.

Triceps skinfold thicknesses are used to distinguish
between obesity and superobesity. The 85th and 95th
percentiles are commonly used to identify obesity and
superobesity, respectively (Gortmaker, 1987). A triceps
skinfold thickness is measured over the triceps muscle at a
point midway between the lateral projection of the acromion
process of the scapula and the inferior margin of the
olecranon process of the ulna. The triceps skinfold
measurement is made by grasping the subcutaneous tissue
between the thumb and index finger six to eight cm apart,
shaking it gently to exclude any underlying muscle and
recording with the tips of the caliper to the nearest 0.1 cm
(Harrison, 1988). Triceps skinfold thicknesses of children
can be compared to the percentile values appropriate for
their sex and age compiled from NHANES I and II (Must, 1991;
Najjar and Rowland, 1987). Percentile values complied from
NHANES I and II are also available for subscapular skinfold
measurements of children (Johnson, 1981; Najjar and Rowland,
1987). Percentile values for other sites of skinfold

measurements are unavailable to date.
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Techniques Used to Measure Obesity in Children

Oof all the measurement techniques used to diagnose
obesity and to assess the severity of the obese condition,
questions arise regarding the technique that is best to
measure adiposity in children. Certain laboratory methods
such as the measurement of body density by underwater
weighing or estimation of lean body mass by isotope
distribution are impractical to use with children in a
clinical setting. Furthermore, these methods are based on
assumptions regarding body density and lean body mass that
were inferred from studies involving principally non-obese
adults. Thus, these assumptions may not hold true for
children or for obese persons (Lohman, 1984; Bray and Gray,
1988) .

Weight and Height Measurements. Body weight is not a

good measure of body fat, particularly in children due to
the strong correlation between body weight and height and to
the influence the amount of lean muscle mass has on weight
(Garn, 1985; Gray, 1989). Relative weight requires the
determination of a standard weight based on the height of
the subject, thus this technique shares the same limitations
of body weight as a measure of adiposity (Garn, 1985).
Furthermore, how close an obese subject must approach their
expected weight before an improvement in health occurs

remains unknown (Gray, 1989).
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A BMI value is thought to give the maximum correlation
with body fat while having a minimum correlation with body
height (Gray, 1989). Debate surrounds the appropriateness
of using BMI values for the estimation of body fat in
children since BMI is influenced by relative leg length,
frame size and amount of lean muscle mass (Gortmaker, 1987).
Obese children not only have greater amounts of adipose
tissue than non-obese children of the same age and sex, they
also have larger skeletal, muscle and mineral masses and are
taller than their lean counterparts (Garn and Clark, 1975).
Because of variations that exist among children in the
amount of lean body mass, BMI may be a good indicator of
relative fatness only at extreme weights (Garn, 1985).
Furthermore, BMI values do not provide any information
regarding the distribution of body fat.

Skinfold Measurements. In contrast, skinfold
thicknesses can characterize the distribution of body fat.
This measurement technique of body fatness is based on two
assumptions (Lukaski, 1987). It is assumed that the
thickness of the subcutaneous fat layer reflects a constant
proportion of total body fat. It is further assumed that
the sites selected for measurement represent the average
thickness of the subcutaneous layer of adipose tissue.
Neither of these assumptions have been proven. The extent
to which subcutaneous fat reflects total body fat varies

with the age, sex and ethnic background of the individual.
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A sum of skinfolds remains relatively constant throughout
the life of an individual, while their amount of body fat
will increase with age. This discrepancy indicates that
body fat accumulates in sites other than the subcutaneous
deposits (Bray, 1989). Body sites used for skinfold
measurements vary in regards to their predictive value for
total body fat, with some sites such as triceps skinfolds
having a higher correlation to the percentage of body fat
than others (Roche, 1981). Regression equations which
calculate the amount of body fat from skinfold thicknesses
measured at several sites can improve the estimation of the
percentage of body fat but only for the populations from
which the equations were derived (Gray, 1989).

Other difficulties surrounding the measurement of
skinfolds include the compressibility of the skin and
adipose tissue at different body sites, the ease with which
the muscle layer can be separated from the adipose layer and
the size of the subject. The compressibility of skinfolds
varies with body site, state of hydration, age, size and
individual (Martin, 1985; Harrison, 1988). The ability of
the adipose tissue to be separated from the underlying
muscle layer varies with body site and among individuals
(Harrison, 1988). Measuring skinfold thicknesses of obese
subjects presents special problems. In general, skinfold
measurements of obese subjects exhibit greater variability

and are less reproducible than skinfold measurements of
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normal weight individuals. The location of the site to be
measured is made with less precession in an obese subject
than a lean subject. Bony landmarks used to identify
particular body sites are more difficult to locate in an
obese subject. The skinfolds of an obese subject may not be
possible to separate from skin sides that are parallel to
each other; and the skinfold may overwhelm the opening of
the calipers (Bray and Gray, 1988).

Sensitivity and Specificity of Techniques. All of the

methods used to diagnose obesity in children are associated
with error. Thus, the technique chosen as the preferred
method should be associated with the highest possible degree
of sensitivity and specificity. However, most
anthropometric measurements of obesity are associated with a
low degree of sensitivity and a high degree of specificity
(Himes and Bouchard, 1989). Sensitivity of a method is
indicated by the proportion of the sample that is correctly
identified by the method as being obese (true positives).
Specificity of a method is indicated by the proportion of
the sample that is correctly identified by the method as not
being obese (true negatives). The sensitivity and
specificity of a method is of a greater concern for
individuals who are mildly obese than for individuals that
are severely obese.

The sensitivity and specificity of the method used to

diagnose obesity will influence the prevalence of obesity
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obtained from a sample. Prevalence of obesity among Finnish
children age 9 to 18 years was 2.5% when obesity was
identified by a combination of BMI and triceps skinfold
measurements. Prevalence of obesity among the same sample
of children was 3.5% when obesity was identified by a
combination of BMI and subscapular skinfold measurements
(Nuutinen, 1991). Prevalence rates obtained by either of
these two methods were lower than the prevalence rates
obtained by any single method. The results of this study
exemplified the variability in sensitivity and specificity
that exists among the methods used to diagnose obesity.

Evaluation of Techniques. The best method to detect

obesity in children varies with gender and age of the child
(Roche, 1981; Himes and Bouchard, 1989; Marshall, 1990 and
1991). Roche and co-workers (1981) concluded that a triceps
skinfold measurement (r=0.78-0.84) was the best indicator of
percentage body fat in children age 6 to 18 years. The best
indicator of total body fat varied with the age and sex of
the child. In children age 6 to 13 years, BMI (r=0.84-0.90)
was determined to be the best indicator of total body fat.
Body mass index (r=0.89) continued to be the best indicator
of total body fat in girls age 13 to 18 years, but a
subscapular skinfold (r=0.94) was the best indicator of
total body fat in boys age 13 to 18 years. These
conclusions were based on the correlations between the

various anthropometric measurements and either the
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percentage of body fat or total body fat in children age 6
to 18 years.

Himes and Bouchard (1989) reported that the best
indicator of obesity in boys age 8 to 19 years was a triceps
skinfold thickness with a sensitivity of 24% and a
specificity of 100%. Subscapular skinfold thickness and BMI
were identified as good alternatives for boys with
sensitivities of 38% and 29%, respectively and specificities
of 99%. 1In girls age 8 to 19 years, the best indicator of
obesity was determined to be BMI with a sensitivity of 23%
and a specificity of 100%. Subscapular skinfold thickness
was identified as a good alternative for girls with a
sensitivity of 30% and a specificity of 99%.

When studying adolescents age 11 to 16 years, Marshall
and co-workers (1990) found that the relative BMI of a child
was 100% sensitive, regardless of sex. The high degree of
sensitivity was offset by a low degree of specificity.
Alternative methods to identify obesity in adolescent males
were relative weight and the O-scale determination. The 0O-
scale is the sum of six skinfold thicknesses: triceps,
subscapular, supraspinal, abdominal, front thigh, and medial
calf which is geometrically scaled to a standard height of
170.18 cm [sum of skinfolds x (170.18/ht in cm)]. The
scaled value is then compared with normative data, resulting
in an adiposity rating between one and nine. The CSTF

measure was determined as the best alternative for
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identifying obesity in adolescent females. This measure is
the sum of five skinfold thicknesses: triceps, biceps,
subscapular, suprailiac and medial calf. Although each of
the alternative methods exhibited a lower degree of
sensitivity than the relative BMI measure, these methods
were considered to be acceptable alternatives because of
their higher degree of specificity.

When Marshall and co-workers (1991) completed a second
study using children 7 to 14 years of age, they found that
the most sensitive and the least specific indicator of
obesity in both sexes was the CSTF measure and not the
relative BMI measure. The best alternative method to
diagnose obesity in females was relative weight, followed by
relative BMI and triceps skinfold. The best alternative
method to identify obesity in males was also relative
weight, followed by triceps skinfold and relative BMI.
Again, the best alternative methods were chosen by their
higher degree of specificity. Inconsistencies between the
two investigations conducted by the Marshall group were
thought to be due to the differences between the standards
used to identify true obesity.

The best method to diagnose obesity in children remains
to be determined. Although several different anthropometric
measures have been proposed to be the best single diagnostic
indicator of obesity in children, no method has been

consistently identified as being the preferred method. The



31
most sensitive methods are not considered the best methods
because of their low specificities. The potential adverse
psychosocial consequences associated with being incorrectly
classified as obese outweigh the benefits of identifying all
children who are truly obese (Himes and Bouchard, 1989;
Marshall, 1990). Thus, the methods to diagnose obesity in
children such as relative weight, BMI, relative BMI, triceps
skinfold, subscapular skinfold and CSTF measure are
recommended by their higher degree of specificity rather
than their sensitivity. BMI, followed by arm skinfolds for
girls and trunk skinfolds for boys may be the best methods
to diagnose obesity in children age 8 to 12 years for two
reasons. These anthropometric measures exhibited greater
correlations between child and adult values than other
anthropometric measurements (Rolland-Cachera, 1989). These
anthropometric measures also exhibited greater correlations
with either the percentage of body fat or total body fat
than other anthropometric measurements (Roche,1981).

Monitoring Childhood Obesity

The most appropriate time to start treatment for
obesity would be before the obese status becomes a permanent
condition, affecting morbidity and mortality rates. Various
studies have been conducted to determine the age when
obesity continues or "tracks" from one age group to a
subsequent age group. Conclusions from these studies

indicate that the weight status obtained in early childhood,
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particularly at weight extremes is related to the weight
status exhibited later in life (Zack, 1979; Aristimuno,
1984; Garn and La Velle, 1985; Harsha, 1987; Muramatsu,
1990).

Tracking Childhood Obesity

In a 40-year follow-up study of 504 overweight
children, Mossberg (1989) found that 47% of children whose
initial relative weight was greater than or equal to 115%
remained in this weight category as an adult. Children were
initially measured between the age of 5 months and 17 years.

When Charney and co-workers (1976) examined the health
records of 366 infants born between 1945 and 1955, they
found that an infant whose weight fell above the 90th
percentile at six months of age exhibited a greater risk to
be overweight or obese as an adult than an infant whose
weight was considered either average or light. Fourteen
percent of the subjects whose weight was above the 90th
percentile at six months of age were considered obese as
adults. Thirty-six percent of these subjects were
overweight or obese. Fourteen percent of the infants whose
weights were identified as either average or light were
considered overweight or obese as adults. Five percent of
the average weight infants and eight percent of the light
weight infants became obese as adults. A weight falling
between the 25th and 75th percentile during infancy was

considered average weight. A weight falling below the 10th
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percentile was indicative of a light weight infant.
Overweight was identified by a relative weight between 110%
and 119%. Obesity was identified by a relative weight that
was greater than or equal to 120%.

Garn and La Velle (1985) found that 26.5% of infants
and preschool children whose initial triceps and subscapular
skinfold measurements fell at or above the 85th percentile
for their age and sex group remained at or above the same
percentile 20 years later. By chance, only 15% of the obese
infants and children were expected to remain obese at
follow-up. Results of this study indicate that obese
infants and children exhibited a relative risk of 1.77 of
remaining obese as an adult.

In a retrospective study using medical records of
approximately 1,000 school age children, Asher (1966) found
that 57% of the children who were considered obese at five
years of age continued to be obese at the age of 10 and 15
years. Obesity was defined as a weight for height above the
97th percentile.

Persistence of obesity was investigated over a five
year period in 2,230 children age 2 1/2 to 14 years as part
of the Bogalusa Heart Study (Aristimuno, 1984). Of the 352
children who were considered to be very obese at the initial
examination, 39% remained very obese and 69% remained obese
or very obese at the five year follow-up examination. The

two weight categories: obese and very obese were defined as
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a triceps skinfold thickness great than or equal to the 70th
and 85th percentiles, respectively.

Data from Cycle II and III of the U.S. Health
Examination Surveys were used to analyze the relationship
between childhood and adolescent obesity (Zach, 1979). A
sample of 2,177 children age 6 to 11 years from Cycle II
were reexamined two to five years later in Cycle III.
Seventy percent of the children considered obese at Cycle II
remained obese at Cycle III. Children were classified as
obese if their triceps skinfold measurements were in the
fifth quintile. 1In a study conducted by Lloyd and co-
workers (1961), 75% of the children classified as obese
between the ages of 9 and 11 years remained obese eight
years later.

In a longitudinal study of 5,362 children, 42% of
children whose relative weight was greater than or equal to
120% at seven years of age continued to have a relative
weight at or above 120%, twenty years later (Stark, 1981).
Abraham and Nordsieck (1960) reported that 72% of females
and 74% of males who were considered to be markedly
overweight at the age of 10 to 13 years remained markedly
overweight as an adult. Markedly overweight was defined as
a relative weight greater than 120%. In a second study,
Abraham and co-workers (1971) compared the relative weights
of 1,963 males at the age of 9 to 13 years to their relative

weights 35 years later. Sixty-three percent of the markedly
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overweight preadolescent males remained markedly overweight
as an adult.

Age of Onset of Obesity

Depending on the age of the child, 14 to 75% of obese
children remained obese as adults. The chance of a child
remaining obese as an adult increased with the age of the
child. Although some studies have shown a relationship
between either birth weight or weight gain during the first
year of life and obesity later in life (Asher, 1966; Eid,
1970; Shukla, 1972; Fisch, 1975; Charney, 1976; Harsha,
1987; Binkin, 1988), other studies have shown no
relationship between birth weight or first year weight gain
and later obesity (Heald and Hollander, 1965; Melbin and
Vuille, 1973; Dine, 1979; Shapiro, 1984).

The strongest association between childhood obesity and
obesity later in life appears to begin between the ages of
one and five years. Harsha and co-workers (1987) reported a
significant degree of tracking for weight, height and
subscapular skinfolds in children from age one to seven
years. Fisch and co-workers (1975) reported that 78% of
children who had a weight to height ratio above the 90th
percentile at the age of seven years had maintained the same
weight status since the age of four years.

Shapiro and co-workers (1984) found that weight gains
between the ages of one and two years for girls and between

the ages of two and three years for boys were highly related
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to the weight status of the child at nine years of age. The
sums of skinfolds obtained by the age of two years for girls
and three years for boys were also highly related to the
weight status at nine years of age.

Unger and co-investigators (1990) found that 60% of
children who were obese by the age of seven years were obese
by four years of age. Obesity was defined as a relative
weight greater than 120%. Fifty percent of children who
were severely obese by the age of seven years obtained their
weight status by the age of five years. Severe obesity was
defined as a relative weight greater than 140%.

Muramatsu and co-workers (1990) reported that among
girls, the body habitus at 3, 6, 11, 14 and 17 years of age
was related to body habitus at birth. Among boys, body
habitus at three years of age was related to body habitus at
all subsequent ages. Depending on the age of the child,
body habitus was calculated by BMI or Rohrer Index
(weight/height®). The authors concluded that the treatment
of obesity should be considered at the age of three years as
indicated by the weight to height index of the child.

Not all chubby infants and children outgrow their
weight status later in life. Children identified as obese
tend to remain obese. Between 14 and 75% of all children
identified as obese in previously published studies remained
obese from childhood into adulthood. The weight status

obtained between the first and fifth year of life was found
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to be predictive of the weight status maintained later in
life. The weight status of girls at the age of two years
and boys at the age of three years appears to be the
earliest age when weight problems can be detected.
Health Risks Associated With Childhood Obesity

Health consequences associated with childhood obesity
are similar to the health risks associated with adult
obesity. Obese children experience a variety of social,
psychological and physiological problems as a result of
their adiposity. Physiological problems include respiratory
problems, unusual orthopedic conditions, carbohydrate
metabolism abnormalities, elevated blood pressures and poor
lipid profiles. As with adults, many of the health risks
improve with weight reduction.

Social and Psychological Problems

Strong prejudices persist against obese individuals,
regardless of their age, sex, race or socioeconomic status.
Among children, as young as six years of age, the social
stigma attached to obesity was illustrated by the words
chosen by these children to describe obese persons. Even
health care providers, when surveyed, described obese
patients in derogatory terms. Both average weight and obese
adults and children selected obese children as least
physically acceptable from a series of pictures depicting
normal weight, obese, handicapped and facially disfigured

children. Other social problems faced by obese children and
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adolescents include lower acceptance ratings by colleges and
universities and discrimination by future employers (Wadden
and Stunkard, 1985; Buckmaster and Brownell, 1988).

Psychological disturbances thought to be the cause of
obesity are now considered to be a consequence. The two
most common psychological problems experienced by obese
children and adolescents are a distorted body image and low
self-esteem (Stunkard and Burt, 1967; Wadden and Stunkard,
1985) .

Physiological Problems

Physiological problems associated with obesity in
childhood include a greater incidence of respiratory
infections, a higher incidence of unusual orthopedic
disorders, hyperinsulinemia, hypertension and
hyperlipidemia.

Respiratory Problems. Obese children experience a
greater number of respiratory infections than non-obese
children (Tracy, 1971; Hutchinson-Smith, 1971). Obesity
also interferes with normal breathing patterns. The
Pickwickian Syndrome or obesity-induced hypoventilation and
sleep apnea occurs more frequently among obese children
(Simpser, 1977). Children with severe obesity experience
chronic hypoxemia. In some of these children, their level
of ventilation fails to compensate sufficiently, resulting

in an inability to normalize PCO, values (Tracy, 1971).
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Orthopedic Problems. Higher incidences of unusual
orthopedic disorders observed among obese children are
thought to be due to the effects of excessive weight on
developing joints, bones and ligaments (Dietz, 1981).
Excess weight is assumed to place undue stress on the
developing skeleton of an obese child, resulting in uncommon
orthopedic disorders such as slipped capital femoral
epiphysis, Blout's disease and severe bilateral genu varum
(Sorenson, 1968; Kelsey, 1970 and 1972; Dietz, 1972; Chung,
1977).

Glucose Intolerance and Hyperinsulinemia. Disturbances

within carbohydrate metabolism occur more frequently among
obese children. Frequencies of impaired glucose tolerance
vary between 15 and 74% among obese children (Paulsen, 1968;
Chiumello, 1969; Drash, 1973; Martin and Martin, 1973;
Barta, 1975; Kida, 1982; Molnar, 1990). The wide range of
reported frequencies is thought to related to differences
among experimental designs (Molnar, 1990). Different
glucose loads and definitions of glucose intolerance were
utilized in these studies. Other differences were the age
and the degree of obesity of the child studied.

Glucose intolerance among obese children is associated
with basal hyperinsulinemia and an abnormal insulin response
to glucose and other secretagoges (Parra, 1971; Drash, 1973;
Martin and Martin, 1973; Deschamps, 1977 and 1978; Molnar,

1981 and 1982). Both basal insulin levels and the response
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of insulin to glucose is related to the degree of obesity
(Deschamps, 1977 and 1978). Many of the abnormalities of
carbohydrate metabolism associated with childhood obesity
improve with weight reduction (Deschamps, 1978).

Hypertension. Identification of high blood pressure in
children is difficult to achieve because of potential errors
in methodology and definition (Task Force on Blood Pressure
Control in Children, 1987). Details outlining the
appropriate method for measuring a child's blood pressure
are available (Voors, 1979; Joint National Committee, 1988;
Task Force on Blood Pressure Control in Children, 1988).

No uniform standard exists that distinguishes a normal
blood pressure from a pathological blood pressure in
children. Identification of a child's blood pressure as
being normal or hypertensive is complicated by a multitude
of factors. Throughout childhood and adolescence, blood
pressure increases with age among both sexes. Blood
pressure also increases with the size of the child. Heavier
and/or taller children will exhibit higher blood pressure
levels than smaller children of the same age group. Thus,
the height, weight, age, gender and maturation level of a
child must be considered before a child's blood pressure can
be properly evaluated (Katz, 1980; Gillum, 1982; Pistulkova,
1982).

Other factors influencing the blood pressure level of a

child include pulse rate, room temperature and time of day.
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An elevated pulse rate increases both the systolic and
diastolic blood pressure levels (Holland and Beresford,
1975; Miller and Shekelle, 1976; Prineas, 1980a). Systolic
blood pressure is inversely related to room temperature,
while diastolic blood pressure is directly related to room
temperature (Prineas, 1980a). Systolic blood pressure
levels are higher in the afternoon than in the morning. No
differences are observed among morning and afternoon
diastolic blood pressure measurements (Prineas, 1980a).

The Report of the Second Task Force on Blood Pressure
Control in Children, 1987 recommended blood pressure
standards for children. Blood pressure levels suggested by
the Task Force to identify normal, high normal and
hypertension were based on data pooled from nine separate
studies involving over 70,000 white, black and Mexican-
American children. The Task Force determined that race did
not significantly influence a child's blood pressure level.
Thus, the panel concluded that race-specific blood pressure
standards were unnecessary. Recommended standards were
considered applicable to children of all races.

Results of studies conducted by Holland and Beresford
(1975) indicated that race did not significantly affect
children's blood pressure levels. Results from other
studies concluded that race did significantly influenced
children's blood pressure levels. Gutgesell and co-workers

(1981) reported that black children had higher blood
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pressure levels than either white or Hispanic children.
However, they attributed the disparity between blood
pressure levels to differences in body size. Prineas and
co~-workers (1980b) reported that systolic pressures of black
children were significantly lower than the systolic
pressures of white children.

The 1987 Task Force defined a normal blood pressure
level for a child as systolic and diastolic blood pressures
below the 90th percentile for the appropriate age and sex
group. Systolic and diastolic blood pressures between the
90th and 95th percentiles for a given age and sex group
defined a child's blood pressure as high normal. Systolic
and diastolic blood pressures greater than or equal to the
95th percentile for a given age and sex group defined a
child's blood pressure as hypertensive. Hypertension was
further defined as being significant or severe. Blood
pressure readings between the 95th and 99th percentiles for
a given age and sex group defined significant hypertension.
Blood pressure levels greater than or equal to the 99th
percentile for a given age and sex group defined severe
hypertension. Blood pressure readings must be recorded and
averaged from at least three separate occasions before
hypertension can be diagnosed (Task Force on Blood Pressure
Control in Children, 1987).

Height and weight of a child must be considered before

their blood pressure is regarded as elevated. If a child is
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tall and lean for their age and sex group, a blood pressure
reading above the 90th percentile may be considered normal.
If a child is tall and heavy for their sex and age group, a
blood pressure reading may still be considered normal if the
weight is proportional to their height. The overweight
status is due to an excess in lean body mass. The elevated
blood pressure level is considered proportional to their
body size. However, if the excess weight is due to obesity,
a blood pressure level above the 90th percentile is abnormal
and should be treated by nonpharmacological means, namely
weight loss. Favorable improvements occur among systolic
and diastolic levels of obese children with weight loss
(Bal, 1990).

Percentile values of blood pressure for children age 6
to 18 years is available from data collected in NHANES I
(Roberts and Mauer, 1977). The Report of the Second Task
Force on Blood Pressure Control in Children, 1987 includes
average heights and weights for each age and sex group as
well as percentile values of blood pressures for children
from infancy to 18 years of age.

A direct relationship between weight and blood pressure
is well documented. Obesity during adulthood is associated
with an elevated blood pressure level (Kannel, 1979; Waaler,
1984; National Institutes of Health, 1985). Obesity during
childhood is also associated with an elevated blood pressure

level (Londe, 1971; Lauer, 1975; Rames, 1978; Aristimuno,
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1984; Gortmaker, 1987; Burns, 1989; Gutin, 1990; Unger,
1990). Blood pressure levels exhibited during childhood
appear to persist throughout childhood and into adulthood,
particularly among children demonstrating the highest and
lowest blood pressure levels (Clarke, 1978; Voors, 1979;
Swiet, 1980; Lauer, 1984; Lauer, 1989; Julius, 1990). The
strength of the relationship between blood pressure levels
exhibited during childhood and adulthood varies with the age
and sex of the child. The relationship is also stronger for
systolic pressure than for diastolic pressure.

Hyperlipidemia. Plasma total cholesterol (TC) levels

remain relatively constant during the first two decades of
life. Average TC level in American children between the
ages of 1 and 19 years is approximately 160 mg/dL. The 75th
and the 95th percentiles for TC among children of the same
age group are approximately 170 and 200 mg/dL, respectively
(The Lipid Research Clinics Population Studies Data Book,
1980; National Cholesterol Education Program Coordinating
Committee, 1991).

Plasma low-density lipoprotein (LDL) cholesterol levels
also remain relatively constant throughout the first two
decades of life. Average value of LDL cholesterol in
American children, age 1 to 19 years is roughly 100 mg/dL,
with the 75th and the 95th percentiles being approximately

110 and 130 mg/dL, respectively (The Lipid Research Clinics
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Population Studies Data Book, 1980; National Cholesterol
Education Program Coordinating Committee, 1991).

Plasma high-density lipoprotein (HDL) cholesterol
levels remain relatively constant only during the first
decade of life. During the second decade of life, males
experience an average decrease in plasma HDL levels of 10
mg/dL, while plasma HDL levels among females remain constant
between the ages of 1 and 19 years. Average HDL cholesterol
levels among children age one to ten years is about 55 mg/dL
(Kwiterovich, 1991).

Plasma triglyceride (TG) levels also exhibit a
digression between the sexes during the second decade of
life. During the first decade of life, average plasma TG
levels of male and female children are about 58 mg/dL. The
75th and 95th percentiles for children of this age group are
75 and 100 mg/dL, respectively. During the second decade of
life, plasma TG levels increase, particularly among males.
Average plasma TG levels of males and females age 11 to 19
years is roughly 73 mg/dL. The 75th percentile is
approximately 90 mg/dL, while the 95th percentile is about
130 mg/dL (Kwiterovich, 1991).

Lipid profiles of children are evaluated according to
percentiles (Kwiterovich, 1989). Desirable values for TC,
LDL cholesterol and TG correspond to values below the 75th
percentile. Values of TC, LDL cholesterol and TG falling

between the 75th and 95th percentiles are considered
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borderline high. Values of TC, LDL cholesterol and TG
greater than the 95th percentiles are considered high.
Thus, TC levels below 170 mg/dL are considered desirable for
children of both sexes between the ages of 1 and 19 years,
levels of TC above 200 mg/dL are considered high. Levels of
LDL cholesterol below 110 mg/dL are considered acceptable
for children of this age group, while LDL cholesterol levels
above 130 mg/dL are considered high. For children under the
age of ten years, TG levels below 75 mg/dL are acceptable,
while values above 100 mg/dL are considered high. For
children between the ages of 10 and 19 years, TG levels
below 90 mg/dL are desirable; whereas, TG values above 130
mg/dL are considered high.

Values of HDL cholesterol are evaluated against the
25th and 5th percentiles due to the inverse relationship
between HDL cholesterol and the prevalence of coronary
artery disease (Kwiterovich, 1989). For children under the
age of 10 years, a desirable level of HDL cholesterol falls
above 45 mg/dL. Levels of HDL cholesterol falling below 40
mg/dL are considered too low for children of this age group.
For children between the ages of 10 and 19 years, a
desirable HDL cholesterol level also falls above 45 mg/dl,
but a HDL cholesterol level falling below 35 mg/dl is
considered too low. The value used to identify a low level

of HDL cholesterol for children of this age group reflects
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the fall in HDL cholesterol that occurs among adolescent
males.

Factors adversely affecting plasma lipid levels of
children include the use of oral contraceptives, cigarette
smoking and the lack of physical fitness (Orchard, 1980;
Craig, 1990; Fripp, 1985). In general, these factors raise
TC, LDL cholesterol and TG levels and lower the level of HDL
cholesterol.

Obesity during childhood is also associated with a poor
lipid profile. Several studies have documented a positive
relationship between adiposity and levels of TC, LDL
cholesterol and TG and an inverse relationship between
adiposity and HDL cholesterol (Laskarzewski, 1980;
Aristimuno, 1984; Freedman, 1985; Smoak, 1987; Burns, 1989;
Resnicow, 1990; Unger, 1990). Levels of TC and LDL
cholesterol and to a lesser extent TG levels persist from
childhood through adolescence into adulthood, particularly
among children who exhibit extreme lipid values (Clarke,
1978; Aristimuno, 1984; Freedman, 1985; Lauer, 1988; Burns,
1989; Lauer and Clarke, 1990). Levels of HDL cholesterol
and the ratio between LDL cholesterol and HDL cholesterol
persist from childhood to adulthood (Aristimuno, 1984).
Aristimuno and co-workers (1984) further noted that the
differences between the HDL cholesterol levels of lean and

obese children became more pronounced over time.
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Obesity during childhood is associated with many health
risks including problems with carbohydrate metabolism,
elevated blood pressure and a poor lipid
profile. The health risks, particularly hypertension and
hyperlipidemia continue from childhood into adulthood along
with the obese condition. Childhood and adulthood
relationships are strongest for weight status (r=0.6-0.8)
followed by lipid profiles (r=0.4-0.6) and blood pressure
levels (r=0.2-0.5) (Clarke, 1978; Lauer, 1988).

Genetic versus Environmental Factors

Susceptibility to the development and maintenance of
obesity appears to be influenced by both genetic and
environmental factors. Conclusions from studies
investigating the role of heredity indicated that genetic
factors strongly affected the development of obesity.
Results of these studies were based on the similarity of
weight status within twin pairs and between parents and
their biological offspring. Other studies that demonstrated
a strong genetic component included studies that examined
the response to overfeeding between and within twin pairs.

Conclusions from research examining behavioral and
lifestyle components stressed the importance of
environmental factors on the development and maintenance of
obesity. Conclusions from a third area of obesity research
identified trends among obese individuals and their

families. Effects of genetic and environmental factors were
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blended within these trends. Thus, these trends supported
an interaction between genetic and environmental factors on
the development and maintenance of obesity.

Evidence Supporting a Strong Genetic Influence

In 1937, Newman and co-workers reported that the body
weights of monozygotic twins reared apart exhibited a great
amount of similarity. In 1962, research work conducted by
Shields also demonstrated that the body weights of
monozygotic twins reared apart demonstrated a great amount
of similarity. 1In 1990, Stunkard and co-workers concluded
that childhood environment was of minor importance on the
development of obesity. Conclusions were based on the high
degree of similarity between the weight status of 93 pairs
of monozygotic twins reared apart and 154 pairs reared
together. Weight status of dizygotic twin pairs exhibited a
smaller degree of similarity than that of monozygotic twin
pairs (Newman, 1937; Stunkard, 1990).

In adoption studies, a strong relationship existed
between the weight status of adopted children and their
biological parents, particularly among adopted children and
their biological mothers (Stunkard, 1986; Price, 1987). No
relationship existed between the weight status of adopted
children and their adoptive parents.

Similarity in response to overfeeding was greater
within monozygotic twin pairs than between monozygotic twin

pairs (Poehlman, 1986; Bouchard, 1988; Bouchard, 1990).
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Responses to overfeeding included changes in body weight,
body composition, body fat distribution, resting metabolic
rate and thermic effect of a meal.

Twin pairs varied in the amount of weight gained and
the type of tissue gained. Some twin pairs deposited more
excess calories as fat, while other twin pairs deposited
more excess calories as lean body mass (Poehlman, 1986;
Bouchard, 1988 and 1990). Twin pairs that increased their
fat free mass in response to overfeeding exhibited the
smallest gains in weight. Twin pairs also differed in the
location of body fat deposition (Bouchard, 1990). Some twin
pairs deposited fat more centrally than peripherally. The
genetic predisposition to deposit fat in particular areas of
the body was also observed among relatives other than
monozygotic twins (Bouchard, 1988). Differences in the
tendency to store excess calories as fat or to deposit fat
in one area of the body over another area were attributed to
differences in metabolism (Bouchard, 1989 and 1991).
Metabolic differences in adipose tissue development and
location would be under genetic control. Results from these
studies supported an interaction between genetic and
environmental factors in the development of obesity.

Evidence Supporting a Strong Environmental Influence

Adoption studies were also used to support the effect
of a strong environmental influence on the development of

obesity. Relationships between the weight status of parents
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and their adoptive children were found not to differ from
relationships between the weight status of parents and their
biological children (Withers, 1964). Similar results were
reported for relationships between the weight status of
biological siblings and adopted siblings (Garn, 1976).

Relationships between the weight status of parents and
their biological children steadily increase until children
reach the age of 18 years (Rao, 1975; Garn, 1985). After
children reach the age of 18 years, relationships between
the weight status of parents and children steadily declines.
Since most children leave home at the age of 18 years, the
results of these studies support a stronger role for a
shared family environment than for shared genes on the
development and maintenance of obesity.

Other environmental factors associated with the
development and maintenance of obesity in the United States
include geographical location, population density, time of
year, family size, socioeconomic level, the amount of
television viewed and family dynamics.

Dietz and Gortmaker (1984) found that the prevalence of
obesity among children varied according to geographical
location, population density and season. Prevalence of
obesity was significantly greater among children living in
the Northeast and Midwest portions of the United States than
in the Western portion of the United States. Similarly, the

prevalence of obesity among children was greater in more
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population dense urban areas than in the less population
dense rural areas. Prevalence of obesity among children was
also greater during the fall and winter months than in the
summer months.

Jacoby and co-workers (1975) reported that the
prevalence of obesity was greater for only children than for
children living in families containing two, three or four
children. Prevalence of obesity increased among children
living in families containing five or more children.
However, the prevalence of obesity among children living in
large families remained lower than the prevalence of obesity
among children living in families with only one child.

In 1962, Moore and co-workers reported that children
from lower socioeconomic levels were leaner than children
from higher socioeconomic levels. In 1972, Stunkard and co-
workers reported that obesity was more prevalent among girls
from lower socioeconomic levels than among girls from higher
socioeconomic levels. No trend in the prevalence of obesity
occurred among boys of different socioeconomic backgrounds.
Ginsberg-Fellner and co-workers (1981) also reported that
the prevalence of obesity was greater among children of
lower socioeconomic levels than among children of higher
socioeconomic levels.

Garn and co-workers (1991) recently reported that the
incidence of obesity was greatest among young children, aged

five to nine years whose parents were more educated.
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However, the incidence of obesity among older children, aged
10 to 19 years was greater among children whose parents were
less educated than among older children whose parents were
more educated.

With such inconsistent results, other environmental
factors such as family size needed to be controlled in these
studies before the effects of socioeconomic level on the
prevalence and incidence of obesity could be firmly
established.

Changes in activity habits have been examined for a
possible role in the development and maintenance of obesity.
Physical activities performed by children have shifted from
more physically demanding activities to more sedentary
activities as reflected by the amount of television viewed
by children (Gortmaker, 1990). Children between the age of
2 and 11 years watch an average of 25 hours of television
per week (AC Nielsen CO, 1990). This figure excludes other
popular forms of video entertainment such as video games,
computer games or videocassette recorders.

Bernard-Bonnin and co-workers (1991) reported that
children age three to ten years watched an average of 14
hours of television per week, with a range between 1 and 56
hours per week. Parental level of education, particularly
the education level of the mother was inversely related to

the amount of television viewed by a child. Children who
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did not attend day care watched more television than
children who attended day care.

Dietz and Gortmaker (1985) determined that for every
additional hour of television viewed per day by adolescents,
the prevalence of obesity among adolescents rose by 2%.
Dietz and Gortmaker further noted that the rates of
remission of obesity decreased significantly with increased
amounts of television viewed. Similar results were reported
for adult males (Tucker and Friedman, 1989).

Family environment also was examined for factors that
promoted the development and maintenance of obesity.
Particular family behaviors appear to influence the advent
of eating disorders, including obesity. Family interaction
patterns, particularly between mothers and obese children
were found to be less constructive in families with obese
children (Birch, 1981; Kinston, 1988). Interactions among
family members were less frequent, less encouraging and less
positive in families with obese children.

Stunkard and co-workers (1986) reported that a greater
weight status was associated with a dysfunctional family
environment. Dysfunctional family environments were found
to affect the food intake of family members. Members of
dysfunctional families consumed diets of lower nutrient
quality than members of functional families (Kinter, 1981).

Family functioning is based on a family's ability to

problem solve, communicate, allocate responsibility, promote
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accountability, respond to needs of other family members,
control behavior and express an interest in the activities
of the other family members (Epstein, 1978).
Characteristics of dysfunctional families with obese
children include severe family disorganization, periodic
separation of mother and child, displacement of child care
to others, maternal depression, ineffective limit setting,
denial of the problem, hostility towards health care
providers and inconsistent follow-up with medical care
(Bruch, 1971; Kinston, 1987; Christoffel and Forsyth, 1989).

Parents of obese children were observed to be
overprotective, rigid and disappointed with their own lives
(Bruch, 1971; Hecker, 1986; Brone and Fisher, 1988;
Christoffel and Forsyth, 1989). Parents' problems
interfered with the abilities of obese children to develop
independence and a healthy sense of identity. Obese
children from dysfunctional families served as a scapegoats
for the unresolved problems experienced by other family
members. Sabotage of a child's weight reduction attempts by
a family member can occur (Hecker, 1986). Thus, the success
of weight control, particularly for children depends upon
the level of family functioning (Hertzler, 1981).

Health care practitioners and researchers need to
acknowledge the effect of a dysfunctional family environment

on the development and treatment of obesity.
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Familial Associations

Members of the same family were found to consume
similar amounts of nutrients (Garn and Clark, 1976;
Laskarzewski, 1980; Perusse, 1988) and achieve similar
levels of fatness (Garn and Clark, 1976; Garn, 1981; Price,
1990; Unger, 1990). Designs of these studies made it
impossible to distinguish whether genetic or environmental
factors had the greatest influence on the development of
obesity.

Family members demonstrated similar daily intakes of
calories and macronutrients (Laskarzewski, 1980; Perusse,
1988). Percentages of total caloric intake derived from the
macronutrients also were similar between members of the same
family. Garn and Clark (1976) assumed that the similarity
between nutrient intakes of family members and other
environmental factors explained the gravitation between
family members to a similar level of fatness. However,
similar nutrient intakes among family members may be
controlled genetically. Various peptides influence the
intakes of calories and macronutrients (Bray, 1992). Family
members may share a similar profile of these peptides,
resulting in similar intakes of calories and nutrients.
Peptide levels of family members were not evaluated in the
above studies.

Family members exhibit similar levels of fatness and

BMI (Garn and Clark, 1976; Garn, 1981; Burns, 1989; Price,
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1990; Unger, 1990). Gurney (1937) estimated that children
living in a family with two obese parents had a 73% chance
of becoming obese, while children living in a family with
two lean parents had a 9% chance of becoming obese.
Children living in a family with one lean and one obese
parent had a 41% chance of becoming obese. Garn (1985)
reported similar results in the levels of fatness between
parents and their children (Garn, 1985). Garn and co-
workers (1981) further reported that the risk for a child to
become obese steadily increased as the number of family
members who were obese increased. These studies did not
distinguish between the effects of shared genes and the
effects of shared environments on the development of
obesity.

As emphasized by the results of the above studies, the
development and maintenance of obesity involves an interplay
between both genetic and environmental factors.
Pathogenesis

Pathology of human obesity continues to be an area of
research under intense investigation. Endocrine disorders
such as hypothyroidism and congenital syndromes such as
Prader-Willi's and Down's syndrome account for only 3% and
2% of the incidence of obesity, respectively (Collipp,
1980) . Research efforts are focused on the components of

energy balance to explain the etiology of human obesity.
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Enerqgy Expenditure

Energy expenditure is partitioned into three
components: resting metabolic rate (RMR), thermic effect of
food (TEF) and physical activity. The most substantial
component of total energy expenditure is RMR, accounting for
approximately 70% of total energy expenditure. It is the
energy required by the body in the resting state for the
function of cardiac and respiratory muscles, the maintenance
of transmembrane ion gradients and protein turnover.
Factors influencing RMR include age, gender, body weight,
climate, genetics and thyroid hormones. Resting metabolic
rate is related to lean body mass but is also related to
surface area and body weight. On a per weight basis, RMR is
highest during infancy. Resting metabolic rate per kilogram
of body weight gradually declines throughout childhood and
adulthood. Men exhibit higher RMR than women of similar
height and weight due to greater amounts of lean body mass.

Results of studies examining RMR of lean and obese
individuals indicated that in absolute terms obese
individuals display a greater RMR than lean individuals
(Bruch, 1939; Talbot and Worcester, 1940; James, 1978;
Hoffmans, 1979; Ravussin, 1982; Epstein, 1989; Bandini,
1990). Obese individuals gain both lean body mass and
adipose tissue, thus a greater RMR is not unprecedented.

No difference is observed between the RMR of lean and obese
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individuals when RMR is expressed per kilogram of lean body
mass (James, 1978; Ravussin, 1982; Bandini, 1990).

Resting metabolic rates among individuals matched for
sex, age and lean body mass may vary by 20% (Bogardus,
1986). Resting metabolic rates have also been found to
aggregate among family members (Bogardus, 1986). If one
family member demonstrated a low RMR, other family members
also exhibited a low RMR. Similarity of RMR was greater
among monozygotic twin pairs than among dizygotic twin pairs
which suggested a genetic link for the clustering of RMR
among family members (Fontaine, 1985; Bouchard, 1989). A
low RMR was a risk factor for weight gain in adults
(Ravussin, 1988) and in infants (Roberts, 1988).

The TEF accounts for approximately 15% of total energy
expenditure. Typically, TEF is subdivided into obligatory
and facultative components. Both components are influenced
by food intake, temperature, drugs and stress. Obligatory
thermogenesis is the increase that occurs in the metabolic
rate after food consumption. It includes the energy
required for the absorption, metabolism and storage of
nutrients within the body. Facultative thermogenesis is the
loss of metabolizable energy as heat. This subcomponent of
total energy expenditure is thought to be due to the
activities of the sympathetic nervous system and insulin and
to some extent thyroid hormone (O'Dea, 1982; Danforth, 1985;

Danforth, 1986; Tappy, 1986; Sims and Danforth, 1987).
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Turnover rate of norepinephrine increased during periods of
overfeeding and decreased during periods of underfeeding
(O'Dea, 1982). Several researchers documented an inverse
relationship between TEF and insulin resistance (Sims, 1976;
Golay, 1982; Ravussin, 1983 and 1985, Katzeff and Danforth,
1989; Segel, 1990).

Physical activity comprises the most variable component
of total energy expenditure. Griffith and Payne (1976)
reported that energy expenditure for physical activity was
reduced in children who became obese. Roberts and co-
workers (1988) reported similar results for infants who
became obese. Conflicting results are reported for adults.
Neither the amount of time spent on sedentary, light or
moderate activities nor the amount of energy used for total
daily physical activity differed significantly among obese
and lean adults (Maxfield and Konishi, 1966; McCarthy, 1966;
Blair and Buskirk, 1987). These conclusions were based on
studies with small sample sizes. Using a larger sample,
Romieu and co-workers (1988) reported a significant
difference between the amount of physical activity completed
by lean and obese women. Since obese individuals use more
energy than lean individuals for any given physical
activity, the differences between obese and lean individuals
in the amount of energy spent on restless or spontaneous
activity under free-living conditions needs to be

investigated (Bray, 1983; Blair and Buskirk, 1987).
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Enerqgy Intake

Food surveys have dispelled the myth that an individual
becomes obese solely due to an excessive consumption of
food. Results from several surveys indicated that obese
individuals often consumed less calories per day than their
lean counterparts (Baecke, 1983; Kromhout, 1983; Romieu,
1988). This discrepancy between the caloric intakes of lean
and obese individuals was explained by questioning the
reliability of food intake records of obese individuals.
Beaudoin and Mayer (1953) reported that the food intake
records of lean individuals were more reliable than the food
intake records of obese individuals. Bray and co-workers
(1978) reported that obese individuals consistently
underreported their food intake, particularly during the
initial interview. These authors concluded that a food
intake record becomes more unreliable as weight increases.
However, research work conducted both in the United States
and in Britain indicated that the majority of individuals,
regardless of age, sex or weight underreported their food
intake by 18 to 20% (Livingstone, 1990; Mertz, 1991).

Although the caloric content of diets consumed by lean
and obese individuals have not varied significantly, the fat
content of the diets have differed significantly between
lean and obese individuals. Among adult males and females,
a positive relationship existed between dietary fat intake

and obesity (Dreon, 1988; Romieu, 1988). Obese individuals
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also demonstrated a greater preference for high fat foods
than lean individuals (Jiang and Hunt, 1983; Drenowski,
1985) .

Excessive intakes of dietary fat does not promote the
use of fat as the primary fuel source by the body (Dallosso
and James, 1984; Flatt, 1985; Schutz, 1989). Sims and
Danforth (1987) further ascertained that dietary fat was a
more potent stimulator of adipose tissue formation than
other macronutrients. Research work conducted by Jacobsen
and co-workers (1983) and by Flatt (198&) supported the
results of Sims and Danforth. Fatty acid composition of
subcutaneous fat reflected the fatty acid composition of the
dietary fat consumed (Jacobsen, 1983). Depositing preformed
fatty acids as triglycerides in adipose tissue is a more
energy efficient process than depositing carbohydrate as
fat. Approximately 23% of the original calories from
carbohydrate are required for the de novo production of fat
from carbohydrate, while only 3% of the original calories
from fat are required to convert preformed fatty acids into
adipose tissue triglycerides (Flatt, 1987).

Examining the components of energy expenditure
underscores the heterogeneity of obesity and the difficulty
surrounding obesity research. The development and
maintenance of obesity may be due to a variety of problems
in the different components of energy expenditure. Obese

subjects participating in obesity research may exhibit as
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many different causes of obesity as there are participants.
Thus, it is not surprising to find conflicting results
between similar study designs in the area of obesity
research (Sims, 1989).

High intakes of dietary fat promote the accumulation of
adipose tissue. From the years of 1910 to 1984, dietary fat
intake among Americans rose from 27% to 44% of total caloric
intake (Daxum, 1986). Consumption of a high fat diet by
Americans may explain the increased prevalence of obesity
among the American population.

Characteristics of Weight Loss Programs

A review of weight loss programs for obese children,
adolescents and adults revealed several components that were
associated with a greater level of treatment success. These
components were a structured diet, a low fat diet, regular
exercise, behavior modification, family involvement and a
"fun" learning environment.

Structured Diet

Many weight loss programs for children, adolescents and
adults contain a dietary component. The Stoplight Diet used
in the treatment of obese children and adolescents
illustrates the importance of a structured diet for the
success of weight loss (Epstein and Squires, 1988; Epstein,
1990). The Stoplight Diet emphasizes a reduction in caloric
intake and an improvement in diet quality (Epstein, 1983;

Epstein, 1990). Foods from each food group are categorized
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into low calorie, moderate calorie and high calorie groups
that are designated by the colors green, yellow and red,
respectively (Epstein, 1985). Children are instructed to
limit their caloric intake to between 1200 and 1500 calories
per day by consuming more green foods, some yellow foods and
few red foods. Ten years after the initial treatment,
children who participated in the Stoplight Diet program
exhibited lower relative weights than children who did not
participate in the program. Children, participating in the
program were 35% overweight at the ten year follow-up
evaluation, while children not participating in the program
were 60% overweight (Epstein, 1990). As acknowledged by the
authors after the ten year follow-up evaluation, "additional
work needs to be done to promote larger weight losses that
would ensure greater success for obese children" (Epstein,
1990) .

Although a structured diet influenced the success of
weight loss among children and adolescents, a diet
structured around caloric reduction appears not to be the
entire solution to childhood obesity. Changes in the
caloric intakes recommended in the Stoplight program
emphasize that alterations in intakes of other dietary
components are required. 1Initially, 900 to 1200 calories
were recommended to be consumed daily by Stoplight

participants (Epstein, 1983). By 1990, the participants



65
were recommended to consume between 1200 and 1500 calories
per day (Epstein, 1990).

Results from weight loss programs emphasizing a
reduction in dietary fat intake suggest that a decreased
consumption of fat and not caloric restriction is the key
dietary component for successful weight loss.

Low Fat Diet

Sheppard and co-workers (1991) investigated the weight
changes occurring over a two year period among 303 women
consuming either a 20% or 40% fat diet. At the end of six
months, women consuming the low fat diet lost an average of
3.2 kg while women consuming a normal diet lost 0.4 kg. At
the end of one year, women in the treatment group maintained
an average weight loss of 3.0 kg, while women in the control
group maintained an average weight loss of 0.4 kg. At the
end of two years, women in the treatment group maintained an
average weight loss of 1.9 kg; whereas, women in the
control group maintained an average weight loss of 0.1 kg.
Analysis of food frequency records indicated that women in
the treatment group consumed a 21% fat diet at six months, a
22% fat diet at one year and a 23% fat diet at two years.
Women in the control group consumed a 38% fat diet
throughout the course of the study. Change in the percent
of total calories from fat predicted weight loss better than

change in total caloric intake.
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Prewitt and co-workers (1991) found that the
consumption of a 20% fat diet for 20 weeks resulted in a
decrease in total body weight and body fat and an increase
in lean body mass and in daily energy intake. Total body
weight decreased by 2.8%. Total body fat decreased by
11.3%, while lean body mass increased by 2.2 %. Daily
energy intake during the treatment period was 19% greater
than during the control period. The results could not be
explained by changes in the daily activity habits of the
women. Results were similar for obese (BMI>30) and non-
obese (BMI<30) women.

Schlundt and co-workers (1990) reported similar results
for obese men and women consuming a 18% fat calorie diet.
Although subjects consuming a 1200 caloric diet lost more
weight during the treatment period than the subjects
consuming the low fat diet, subjects in the low fat group
lost significantly less lean body mass and more body fat
than subjects consuming the low calorie diet. Subjects
consuming a low calorie diet lost an average of 9.8 kg of
body weight over the study period, while subjects consuming
a low fat diet lost an average of 5.6 kg of body weight.
After 12 months, subjects consuming a low fat diet
maintained an average weight loss of 4.1 kg. Subjects
consuming a low calorie diet maintained an average weight

loss of 3.9 kg.



67

The use of a low fat diet for children continues to be
debated among health care professionals. Concerns are
raised regarding the effect of a low fat diet on the growth
and development of children and on the adequacy of their
nutrient and caloric intakes. Any diet containing less than
67% of the recommended caloric intake will adversely affect
the growth and development of a child (Pugliese, 1987).
Adequate caloric and nutrient intakes can be maintained by
children (McPherson, 1990) and by adults (Dougherty, 1988)
consuming a low fat diet when appropriate food substitutions
are implemented. Reductions in dietary fat intake without
modification of the overall daily food intake of a child
will result in inadequate intakes of nutrients and calories
(Nicklas, 1992). Thus, changes in the daily food plan of a
child such as the use of lean meats and low fat dairy
products and an increased consumption of fruits, vegetables
and grains must be instituted in order for a low fat diet to
provide sufficient amounts of calories and nutrients.

Regular Exercise

Many weight loss programs incorporate an exercise
component. A review of studies examining the effects of
exercise on energy balance of obese individuals indicated
that the primary benefits of exercise are to maintain RMR
and lean body tissue (Calles-Escandon and Horton, 1992).

Other benefits of exercise included an improvement in



68
insulin sensitivity, blood pressure and HDL cholesterol
levels.

Obese men who consumed a low fat diet and exercised
three days per week for one year lost significantly more
body weight and body fat than obese men who consumed a low
fat diet only (Wood, 1991). Men in the diet plus exercise
group also exhibited significant increases in their plasma
HDL cholesterol levels than men in the diet only group.

Obese adolescents who participated in a diet, behavior
modification and exercise program demonstrated greater
increases in their HDL cholesterol levels and greater
decreases in their blood pressure levels than obese
adolescents who either participated as the control group or
who participated in a diet plus behavior modification
program (Becque, 1988). No significant changes were
observed between pre- and post-treatment values of body
weight or percent body fat for any of the treatment groups.
Dietary invention involved caloric restriction, with a
weight loss goal of one to two pounds per week. Behavior
modification emphasized record keeping, alteration of
external cues that triggered eating and reinforcements of
the new habits. Exercise intervention entailed three 50
minute exercise sessions per week.

Obese preadolescent children consuming a normocaloric
diet and attending a weekly exercise program continued to

grow normally while simultaneously experiencing a decrease
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in body fat (Amador, 1990). Normal growth was indicated by
changes in height, lean body mass and mid-upper arm
circumference. Body fat was assessed by the changes in
total body fat and percent of body fat. Percent of body fat
was calculated from the sum of five skinfold measurements.
Total body fat was calculated from percent body fat and
total body weight.

Exercise completed on an informal basis also resulted
in weight loss among obese children (Reybrouck, 1990).
Obese children who participated in a diet plus unsupervised
exercise program exhibited a greater decrease in their
relative weights than children who participated in the diet
only program. Children were allowed to choose the type of
exercise activity and were encouraged to perform the chosen
activity on a daily basis. Dietary and exercise compliance
was monitored by food and activity diaries.

Behavior Modification

Behavior modification is generally used in weight
reduction programs in conjunction with other intervention
methods (Minderaa and Wit, 1983; Becque, 1988; Hills and
Parker, 1988; Hoerr, 1988; Amador, 1990; Lavery, 1988;
Epstein, 1990; Schlundt, 1990). The purpose of behavior
modification is to assist in the transition from old to new
habits. Methods of behavior modification are used by an

individual to alter their physical, social and personal
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environment in order to achieve more advantageous dietary
and exercise behaviors.

The most common behavioral management techniques
include self-monitoring of food intake, stimulus control,
modifications of eating behavior, self-monitoring of
physical activity, cognitive restructuring and reinforcement
of appropriate new behaviors (Brownell, 1985). Adams and
co-workers (1983; 1986) found that significant weight loss
was related to the use of food records, food cue
elimination, a slower rate of eating, menu planning and
cognitive restructuring. Miller and Sims (1981) reported
that the continued use of new exercise habits, cognitive
restructuring, modifications in eating style and new social
skills were associated with the maintenance of weight loss.
Participants of Hudiburgh's weight loss program (1984) rated
menu planning, substitution of alternate activities for
eating, increased physical activity, taking time to enjoy
meals and their individualized diet plans as the most
constructive methods for achieving weight loss. Minderaa
and Wit (1983) reported that the most important aspects for
the institution of behavioral change among children was the
development of self-control and adequate psychosocial
development.

Although behavioral modification in conjunction with
other forms of intervention has been documented to be

beneficial for the achievement of weight loss, a greater
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emphasis needs to be placed on behavioral strategies used
during weight maintenance (Council on Scientific Affairs,
1988; Lavery, 1989). As summarized by Evans and Hall,
(1978) many problems may be encountered by both the client
and the health care provider when instituting behavioral
modification techniques in a weight loss program.

Family Involvement

The importance of family involvement and support has
been documented as a key element for successful weight
control among children (Kingsley and Shapiro, 1977; Epstein,
1985 and 1990), adolescents (Brownell, 1983; Mellin, 1987;
Wadden, 1990) and adults (Hart, 1990). Family participation
underscores the concept that the development and maintenance
of obesity is a family matter and not the problem of one
family member. Food and exercise habits are learned and
reinforced within the context of the family unit (Frankle,
1985; Sherman and Alexander, 1990). To change food and
exercise habits, particularly among children, the
individuals who manage the selection, preparation and
dispensation of food and who monitor activity need to be
involved in order for the transformation process to succeed.
However, as discussed by Hertzler, (1981) the level of
family function will determine whether family involvement
will have a positive or negative influence on weight

control.
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"Fun" Learning Environment

Adolescent girls participating in a multidisciplinary
weight control program cited boredom with the program as one
of the main impediments to success (Hoerr, 1988). Program
facilitators of other weight control programs also have
cited program format as an obstacle to the achievement of
successful weight loss (McCoy, personal communication,
annual meeting of the American Dietetic Association, Denver,
CO., October, 1990; Dey, personal communication, Denver,
CO., August 1990).

Nutrition Education Theories

To improve the effectiveness of nutrition education
research, the research design requires a sound theoretical
framework (Achterberg, 1985). To improve the effectiveness
of nutrition education, methods used to convey the
information require a theoretical base. An understanding of
the needs and abilities of the recipients of the information
also needs to be addressed before effective learning can
occur (Achterberg, 1988).

Four major learning theories were used in the
development of a weight control program for preadolescent
children. Bandura's Social Learning Theory, Bruner's
Cognitive Field Theory, Bloom's Cognitive Taxonomy and
Maslow's Hierarchy were used for the theoretical base from

which the weight control program was constructed.
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Bandura's Social Learning Theory

Bandura's Social Learning Theory gave equal weight to
the individual and the environment in the development of
behaviors (Bigge, 1982a). Behaviors of an individual are
influenced by the environment, but by the same token the
environment is influenced by the individual's behaviors.
Thus, to learn new behaviors, the individual needs to
rearrange their environment in a manner that will elicit the
desired responses. Over time, the desired behaviors become
automatic as the individual perceives the value of the
consequences of the new behaviors.

Individuals will change their behaviors only in
situations where they perceive a need for change, have the
desired skills for change and have adequate incentives for
change. Bandura acknowledged that people vary in their
ability to change their behaviors according to their
capabilities and their level of self-discipline.

Bandura viewed behavioral change as a goal orientated
process. Goals that are fulfilled should be rewarded since
reinforcement is necessary for change to become permanent.

The newly designed weight control program for obese
preadolescent children used growth, food and activity
records to help the participants and their parents
understand the scope of the problem and the behaviors that
required change. Contracts and program activities also were

used to identify the problems and to provide direction for
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change. Skills used to change food and exercise habits were
taught throughout the program. Activities were incorporated
throughout the program that provided the participants and
parents time to practice their newly learned skills at the
program sessions and at home. Food logs, activity records
and activity tallies were used to monitor the progress of
the participants. Incentives for change such as exercise
passes, exercise equipment and stickers were used in the
program. Rewards for completion of weekly and contract
goals were established between the participants and their
parents.

Parental involvement was based on Bandura's principle
of modeling. Modeling or observational learning is the
process by which the behaviors of an individual are based on
the observed behaviors of others. According to Bandura,
most behaviors are learned either deliberately or
unintentionally by modeling.

Bruner's Cognitive Field Theory

Bruner's Cognitive Field Theory influenced the type of
information that was included in the newly designed weight
control program and how that information was presented to
the program participants. Bruner placed an emphasis on the
necessity to teach individuals at a level that matched their
learning needs and abilities (Bigge, 1982b). He further
emphasized that a concept must be mastered before it can be

expanded.
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Learning abilities vary according to the level of
cognitive development. The level of cognitive development
is indicated by the verbal skills of an individual. Initial
stages of learning require teaching methods that encourage
interaction between children and their environment, while
subsequent stages of learning can utilize teaching methods
that contain increasingly more abstract symbols.

A weight control program for preadolescent children age
7 to 11 years implied that the information was to be
presented in its simplest form. Program materials were
designed for children of this age group (Grammatik IV,
Reference International Software, 1989). Question periods
conducted at the beginning of each program session and pre-
tests were used to identify the learning needs and abilities
of the participants and to promote the interest of the
participants in the program sessions.

Information was presented sequentially. Initial
program sessions contained basic nutrition and exercise
concepts. These basic concepts were to be applied by the
children and parents to evaluate and change their food and
exercise behaviors. Program activities were designed to
promote mastery of their newly learned skills and knowledge
in a format designed to hold their interest and foster their
self-confidence. Program activities also were designed to

encourage interaction between the children and the
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instructor and between the children and their parents.
Bruner viewed instructors as interactive working models.

Bloom's Cognitive Taxonomy of Educational Objectives

The design of the program's activities was also
influenced by Bloom's Cognitive Taxonomy of Educational
Objectives (Bloom, 1956). Bloom advocated the use of
instructional activities to promote mastery of concepts and
not mere memorization of facts. Mastery of a concept is
achieved by progression through the six major categories of
the taxonomy: Kknowledge, comprehension, application,
analysis, synthesis and evaluation. Knowledge involves the
learner's ability to recall specific elements of a subject.
Comprehension encompasses the learner's ability to interpret
memorized information beyond its literal meaning.
Application involves the learner's ability to apply newly
learned information to different problems and situations.
Analysis involves the learner's ability to partition
information into its constituent parts and to understand the
relationship between the parts. Synthesis requires the
learner to be able to rearrange the parts of information
into a new pattern or structure. Evaluation involves the
learner's ability to appraise information according to
standards.

Program information consisted of diet and exercise
facts and methods to change food and activity habits. The

information was divided into ten learning units. Each unit
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involved a set of specific objectives. Activities of each
program session were designed to promote the mastery of the
information presented in the session as well as the
realization of the objectives by the program participants.
Activities provided the participants an opportunity to
recognize and to understand specific elements of information
presented during each program session. Activities also gave
the participants an opportunity to apply newly learned
information and to analyze, synthesize and evaluate both new
and old information. Thus, the intent of the program was
not only to transfer nutrition knowledge from the instructor
to the participants but to enable the participants to
transfer the program information into new lifestyle
behaviors. Participants also would be able to analyze,
synthesize and evaluate future dietary and exercise
information.

Bandura (Bigge, 1982a), Bruner (Bigge, 1982e) and Bloom
(Bloom, 1956) viewed learning as a goal oriented process.
All three theories stressed the need for a grand program
objective as well as for individual program session
objectives. Bandura and Bruner further emphasized the
process as one that required rewards. Rewards were
understood to be more extrinsically based for children.
However, for long-term learning to occur, rewards need to
shift from an extrinsic to an intrinsic basis. The reward

system used in the program was primarily based on external
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compensations. Intrinsic rewards would become part of the
reward process only after the children appreciated the
results of their efforts.

Maslow's Hierarchy of Needs

Maslow's Hierarchy of Needs emphasized the importance
of understanding the psychosocial background of the program
participants. The hierarchy contains five different levels
of needs that are ranked in sequential order. Physiological
needs of an individual must be met before the safety needs
of a person can be fulfilled. The need to feel loved and to
feel a sense of belonging must be satisfied before self-
esteem can be fully developed. Only when a healthy self-
esteem is developed can an individual realize the highest
level of Maslow's hierarchy of self-actualization (Maslow,
1970). Maslow stressed that the behavior of an individual
is influenced by their placement in the hierarchy.

Participants of the program were obese preadolescent
children recruited through a referral process from local
health care professionals. Psychosocial backgrounds and
problems of the participants would vary as well as their
placements in Maslow's Hierarchy. Thus, program sessions
were designed to allow interaction between the instructor
and each participant for the development of individualized
solutions in a group setting.

Program sessions and activities also were designed to

promote the sense of belonging to the group by encouraging
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participation of each program member. Parental involvement
was used to encourage the child's sense of belonging and to
stress their importance to the family unit. Program
activities were planned to promote competency and self-
confidence of the participants. Competency and self-
confidence are viewed by Maslow as key components in the
development of self-esteem.

The objective of the program was to develop an
effective weight control program for obese preadolescent
children. The program was designed to help the children and
their families understand the need for lifestyle changes,
learn new strategies to make the necessary lifestyle changes
and master the strategies so that the new lifestyle

behaviors would permanently replace their old behaviors.



DEVELOPMENT OF A WEIGHT CONTROL PROGRAM

FOR OBESE PREADOLESCENT CHILDREN

Introduction

To improve the effectiveness of nutrition education
research, the research design requires a sound theoretical
framework (Achterberg, 1985). The need for an effective
weight control program for preadolescent children is
indicated by the increasing prevalence of obesity among
children age 6 to 11 years (Gortmaker, 1987). Weight loss
programs previously and currently available to children
revealed several factors that influenced the success of
weight loss. These factors included family involvement
(Kingsley and Shapiro, 1977; Epstein, 1985 and 1990), a
structured diet (Epstein, 1990), regular exercise (Amador,
1990; Reybrouck, 1990), behavior modification (Minderaa and
Wit, 1983; Hills and Parker, 1988; Amador, 1990; Epstein,
1990) and a "fun" learning environment (Hoerr, 1988).
Results from adult weight loss studies stressed the
inclusion of a low fat diet in a successful weight loss
regimen (Schlundt, 1990; Sheppard, 1991; Prewitt, 1991). No
weight control treatment for obese preadolescent children

has incorporated a low fat diet.
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Similarly, to improve the effectiveness of nutrition
education, the methods used to convey the information
require a theoretical foundation. Bandura's Social Learning
Theory, Bruner's Cognitive-field Theory, Bloom's Cognitive
Taxonomy and Maslow's Hierarchy of Needs have provided the
theoretical constructs from which the current weight control
program was developed. An understanding of the needs and
abilities of the recipients of the information also needs to
be addressed before effective learning can occur
(Achterberg, 1988).

The purﬁose of the study was to develop an effective
weight control program that incorporated a structured low
fat diet, regular exercise, behavior modification, family
involvement and a fun learning environment for obese
preadolescent children. The program was designed to teach
obese preadolescent children methods to reduce their daily
fat intake to between 25 and 30% of their total daily
caloric intake.

Effectiveness of the weight control (special
intervention) program was evaluated by changes in the weight
status of program participants after the conclusion of the
study compared to a standard care group. Results of the
anthropometric, dietary and activity measurements are
discussed elsewhere (Chapter 3). Program effect was also
evaluated by the amount of food and nutrition knowledge

gained by the children from the program and the amount of
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knowledge retained three months after conclusion of the
program. Results of the children's and parent's weekly and
overall evaluations were used to provide recommendations for
revisions of the program.
Methods

Theory

As discussed in Bandura's Social Learning Theory,
individuals will change their behaviors only in situations
where they perceive a need for change, have the desired
skills for change and have adequate incentives for change
(Bigge, 1982a). The special intervention program used
growth, food and activity records to help obese
preadolescent children and their parents understand the
scope of the problem and the behaviors that required change.
Contracts and program activities also were used to identify
problems and to provide direction for change. Skills used
to change food, particularly dietary fat intake and exercise
habits were taught throughout the program. Activities were
incorporated throughout the program that provided the
children and parents time to practice their newly learned
skills at the program sessions and at home. Food logs,
activity records and activity tallies were used to monitor
the children's progress. Incentives for change such as
exercise passes, exercise equipment and stickers were used

in the program.
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Bruner's Cognitive Field Theory influenced the type of
information that was included in the special intervention
program and how that information was presented to the
program participants. Bruner emphasized the necessity of
teaching individuals at a level that matched their learning
needs and abilities (Bigge, 1982b). Question periods
conducted at the beginning of each program session and pre-
tests were used to identify the learning needs of the
children and to promote their interest in the program
sessions.

Learning abilities vary according to the level of
cognitive development. The level of cognitive development
is indicated by the verbal skills of an individual. A
weight control program for preadolescent children age 7 to
11 years implied that the information was to be presented in
its simplest form. Initial program sessions contained basic
nutrition and exercise concepts. These basic concepts were
expanded in subsequent program sessions. Program materials
including weekly handouts were designed for children of this
age group (Grammatik, Reference International Software,
1989). Colors and graphics were used in the design of the
weekly handouts to enhance their appeal to children of this
age group.

Bruner emphasized that a concept must be mastered
before it can be expanded. Program activities provided

participants an opportunity to master their newly learned
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skills and knowledge in a format designed to hold their
interest and foster their self-confidence. Program
activities also encouraged interaction between the children
and the instructor and between the children and their
parents. Instructors were viewed by Bruner as interactive
working models. Parental involvement was also based on
Bandura's principle of modeling (Bigge, 1982a).

Design of the program's activities was influenced by
Bloom's Cognitive Taxonomy of Educational Objectives (Bloom,
1956). Bloom advocated the use of instructional activities
to promote mastery of concepts and not mere memorization of
facts. Mastery of a concept is achieved by progression
through the six major categories of the taxonomy:
knowledge, comprehension, application, analysis, synthesis
and evaluation.

Program information consisted of diet and exercise
facts and methods to change food and activity habits.
Dietary information focussed on methods to reduce daily
dietary fat intake. Information was divided into ten
learning units. Each unit involved a set of specific
objectives (Table 3). Activities of each program session
were designed to promote the mastery of the information
presented in the session as well as the realization of the
objectives by program participants (Table 3). Activities
provided participants the opportunity to recognize and to

understand specific elements of information presented during
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Table 3. Objectives and Activities of the Newly Designed Veight
Control Program for Obese Preadolescent Children by Veek.

Veek
1

Program
Introduction

2

Food
Categories

Ob ves

To identify
appropriate weight
goals.

To complete the
weight goal portion
of contracts.

To learn how to
complete a 3-day
diet record.

To learn how to
complete a 3-day
activity record.

To learn the six
food categories.

To identify low fat
foods in each
category.

To evaluate their
current meal plan
for fat and

nutrient content.

To learn a meal
plan that meets
their fat and
nutrient
requirements.

To compare the
difference between
their current and
recommended meal
plans for fat and
nutrient content.

To compare their
energy intakes with
energy
expenditures.

Activities

Discuss the reasons
why each group®
enrolled in the
program.

Plot child's height
and weight on a
growth chart.

Complete a 24 hour
diet recall.

Complete a 24 hour
activity recall.

Discuss the reasons
why we eat.

Complete "Knowing
the Right Size"
questionnaire.

Identify the
appropriate food
category for food
models.

Build food pyramids
based on 24 hour
diet recall from
week 1 and Secret
Agent Nutritiom
Prescription.
Compare size and
shape of the two
food pyramids.

Compare energy
intake of 24 hour
diet recall to
energy expenditure
of 24 hour activity
recall.
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3

Physical
Activity

Fat

5

Food
Labels

6

Food
Behaviors

86

Objectives

To understand the
role of PA* in
weight control.

To evaluate current
activity level.

To determine an
appropriate
activity pattern.

To plan how to
increase daily PA.

To plan how to
remain physically
active throughout
the year.

To understand the
purpose of fat in
the diet.

To understand the
purpose of fat in
the body.

To identify low fat
foods appropriate
for their fat
budget.

To learn how to
evaluate a food by
its food label.

To identify low fat
and high fat foods.

To identify low fat
foods appropriate
for their meal
plan.

To understand the
difference between
hunger and appetite
signals.

Activities

Guest speaker:
Dr. Ross, sports
physician.

Compare the amount
of PA recorded on
activity tally, 3
day activity record
and on 24 hour
activity recall.

Discuss Exercise
Away Your Calories.

Discuss activity
suggestions.

&

Discuss Super You.

Exercise break-play
ganmes.

Play "Vheel of Fat"
game.

Complete fat budget
work sheets.

Complete Buying My
Food questionnaire.

Play "Guess My
Name'" game.

Complete Hidden
Clues...The Search
for Low Fat Food
Substitutiouns work
sheets.

Discuss Hidden
Clues. . The Search
for Low Fat Food
Substitutions work
sheet.
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7

Food
Preparation

8

Snacks

87

Objectives

To identify times,
places and moods
that trigger food
consumption.

To identify methods
that can be used to
limit or avoid
inappropriate food
behaviors.

To understand the
effect of different
cooking methods on
the fat content of
a food.

To distinguish
between low fat and
high fat cooking
methods.

To prepare foods by
low fat cooking
methods.

To taste foods
prepared by low fat
cooking methods.

To evaluate the fat
content of snack
foods.

To evaluate the
nutrient content of
snack foods.

To understand how
and when to
incorporate low fata
snack foods into a
meal plan.

Activities

Complete Food
Signal Strategies
work sheets.

Complete Fixing My
Food questionnaire.

Compare the fat
content of foods
prepared by low fat
and high fat
cooking methods.

Prepare and taste
foods prepared by
low fat coocking
methods.

Complete "Cooking
Time"
questionnaire.

Classify fat
content of favorite
snacks as low,
medium or high.

Classify nutrient
value of favorite
snacks as low,

moderate or high.

Discuss how to
choose an
appropriate snack
based on fat budget
and daily food
consumption.

Plan a menu
incorporating
healthy snack food
choices.
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Fast
Foods

10

Program
Summary

88

Objectives

To evaluate the fat
content of fast
foods.

To evaluate the
nutrient content of
fast foods.

To understand how
to incorporate a
fast food meal in a
meal plan.

To review
contracts.

To summarize the
contents of the
weight control
program.

Activities

Prepare and taste
low fat snack
foods.

Classify fat
content of favorite
fast food choices
as low, medium or
high.

Classify nutrient
content of favorite
fast fcod choices
as low, moderate or
high.

Plan a menu
incorporating an
appropriate low fat
fast food meal.
Taste test.

Review contracts.

Play "Road Map"
game.

*Child\parent group
*Physical activity

‘National Dairy Council
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each program session. Activities also gave participants an
opportunity to apply newly learned information and to
analyze, synthesize and evaluate both new and old
information and behaviors. The intent of the program was
not only to transfer nutrition knowledge from the instructor
to the participants but to enable the participants to
transfer the program information into new lifestyle
behaviors.

Bandura (Bigge, 1982a), Bruner (Bigge, 1982b) and Bloom
(Bloom, 1956) viewed learning as a goal oriented process.
Goals that are fulfilled should be rewarded since
reinforcement is necessary for change to become permanent
(Bigge, 1982a). Rewards for completion of weekly and
contract goals were established between children and their
parents. Rewards were understood to be more extrinsically
based for children. However, for long-term learning to
occur, rewards are required to shift from an extrinsic to an
intrinsic basis (Evans and Hall, 1978). The reward system
used in the program was primarily based on external
compensations. Intrinsic rewards would become part of the
reward process only after the children appreciated the
results of their efforts.

Maslow's Hierarchy of Needs emphasized the importance
of understanding the psychosocial background of the program
participants. The hierarchy contains five different levels

of needs that are ranked in sequential order:
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physiological, safety, belonging, self-esteem and self-
actualization (Maslow, 1970). As stressed by Maslow, the
behavior of an individual is influenced by their placement
in the hierarchy.

Participants of the special intervention program were
obese preadolescent children recruited through a referral
process from local health care professionals. Psychosocial
backgrounds and problems of the participants would vary.
Thus, program sessions allowed interaction between the
instructor and each child for the development of
individualized solutions within the context of a group
setting.

Program sessions and activities were designed to
promote the sense of belonging to the group by encouraging
participation of each program member. Parental involvement
also was used to encourage the child's sense of belonging
and to stress their importance to the family unit. Program
activities were designed to promote competency and self-
confidence of the participants. Competency and self-
confidence are viewed by Maslow as key components in the
development of self-esteem.

Program Elements

In the treatment of obese children, several components
have been associated with treatment success. A weight
control program was developed for obese preadolescent

children that included these key components of success in a
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format designed to enhance their participation and learning.
The elements of the special intervention program were a
structured low fat diet, regular exercise, behavior
modification and family involvement.

Structured diets have been found to influence the
success of weight loss among children (Epstein, 1990).
Results from weight loss programs for adults suggested that
successful weight loss programs should emphasize a reduction
in dietary fat intake (Schlundt, 1990; Prewitt, 1991:
Sheppard, 1991).

Participants were prescribed a low fat normocaloric
diet. Recommended daily caloric intakes were in agreement
with the caloric intakes established by the National
Research Council (1989) for preadolescent child. Dietary
fat intakes were recommended to contribute between 25 and
30% of the total daily caloric intake. To reduce dietary
fat intake and to ensure nutritional adequacy of the
prescribed diet, an emphasis was placed on the use of low
fat food substitutions and on an increased consumption of
grains, fruits and vegetables.

Recommended diets were presented to program
participants as their secret agent nutrition prescriptions.
Prescriptions identified the number of servings of each food
category to be consumed daily. Foods were divided into six
categories: grains, fruits, vegetables, dairy, meat and

other. Foods from the other category included bacon,
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sausage and french fries besides butter, margarine and
candy. Selecting foods with the lowest fat content from
each food category was emphasized. Food categories were
arranged in the shape of a pyramid according to fat content
and number of daily servings. Program activities were used
to teach participants and their parents appropriate serving
sizes, low fat methods of food preparation and how to plan
or select a low fat daily food plan.

Children were instructed to view their nutrition
prescription as a general guideline for their daily food
intake. Caloric requirements of the participants would vary
during the course of the study as they experienced periods
of growth. Children were advised to increase their daily
food intake when necessary by consuming more low fat foods.
Additional food could be consumed as a fraction of a serving
or as a whole serving.

Regular exercise is an essential component of many
weight loss programs because of its ability to maintain
resting metabolic rate and lean body tissue (Amador, 1990;
Calles-Escadon and Horton, 1992). Effects of exercise can
be obtained by children participating in either supervised
(Amador, 1990) or unsupervised (Reybrouck, 1990) exercise
programs.

Children were encouraged to participate in physical
activities that they enjoyed on a daily basis. Free passes

donated to the program by the managers of a local swimming
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pool, bowling alley and roller rink were presented to each
child as activity incentives. Jump ropes donated by the
local chapter of the American Heart Association were also
given to each child. Children were encouraged to reduce the
amount of TV viewed per day as well as the amount of time
using video and computer games. Exercise breaks were
incorporated into program sessions. Children had access to
various pieces of exercise equipment including jump ropes,
skip-its, soccer balls and volley balls during the exercise
breaks.

Behavior modification is used in the transition from
old to new lifestyle habits (Brownell, 1985). Behavioral
management techniques used throughout the program included
self-monitoring of food intake, stimulus control,
modifications of eating behavior, self-monitoring of
physical activity and reinforcement of appropriate new
behaviors.

Key elements for successful weight control among
children are family involvement and support (Kingsley and
Shapiro, 1977; Epstein, 1985 and 1990). Food and exercise
habits are learned and reinforced within the context of the
family unit (Frankle, 1985; Sherman and Alexander, 1990).
To change the food and exercise habits of children,
individuals who manage the selection, preparation and
dispensation of food and who monitor activity of children

needed to be involved in the transformation process. At
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least one parent was required to attend each program session
with a child. Each parent was also requested to assist the
child in the completion of diet and activity records.

Boredom with a program's format has been cited as a
main impediment to the success of a weight control program
(Hoerr, 1988). To circumvent this problem, a variety of
activities were used to teach the program information.
Emphasis was placed on the use of games as a teaching method
and, several games were developed for the program (Table 3).

Study Design

Thirty-two preadolescent children were recruited from
the Cheyenne, Wyoming, area with the assistance of local
health care professionals. To participate, a child had to
be at least seven years of age, be considered prepubertal
(Tanner, 1962), have a relative weight of 120% or more
(Hammill, 1979) and have a triceps skinfold measurement
greater than or equal to the 85th percentile for their age
and sex group (Najjar and Rowland, 1987). Interested
children and their parents were required to come to the
University of Wyoming Family Practice Residency Program at
Cheyenne Clinic where the study was explained to them and to
sign an informed consent approved by Colorado State
University's Human Research Committee and by the University
of Wyoming's Institutional Review Board for Human Subjects

(Appendix A).
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Children were matched for gender, age and relative
weight before being randomly assigned either to the special
intervention group or standard care group. The standard
care group received the care usually provided by the
registered dietitian of the clinic. Standard care consisted
of three half hour consultations with a registered
dietitian. 1Initial consultations involved the documentation
of the child's diet history, medical history including
growth records, social history and activity patterns. Based
on this information, recommendations were made to the child
and parent about an appropriate weight for the child and
changes required in the child's diet and activity habits.

To assess the child's progress, two additional follow-up
appointments were scheduled 4 and 16 weeks after the initial
consultation. Two additional appointments were scheduled 10
and 22 weeks after the initial consultation to obtain
matching anthropometric, dietary and activity data with
children in the special intervention group.

Children assigned to the special intervention group
participated in the newly designed ten week weight control
program for obese preadolescent children. Program sessions
were held one evening per week from 7:00 to 9:00 p.m. at the
University of Wyoming Family Practice Residency Program at
Cheyenne Clinic. At least one parent was required to
accompany a child to each class. Three monthly follow-up

meetings were held in the evening at the clinic after the
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conclusion of the program (week 10). At the three month
follow-up meeting (week 22), additional anthropometric,
dietary and activity measurements were obtained from each
child.

Children in the either group completed three previously
validated and reliable questionnaires specifically designed
to determine their nutrition knowledge (National Dairy
Council, 1979), food selection habits (Gilmore, 1985) and
food preparation habits (Fanslow, 1982). Questionnaires
were completed during the course of the program, at the end
of the program (week 10) and three months after the
conclusion of the program (week 22).

Program Evaluations

Using separate evaluation forms, each child and parent
evaluated their group for enjoyment, benefit and knowledge.
Each child and parent were asked to identify changes in
their food and physical activity habits. Evaluations were
obtained from each child and parent at the end of the
program (week 10) and three months after the conclusion of
the program (week 22). Children and parents in the special
intervention group also completed weekly evaluations.

Statistical Analysis

Descriptive statistics were computed by treatment group
and gender. Plots were constructed to examine data for
outliers and possible gross departure from normality

(Appendix D). Assignment to the original two treatment
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groups was at random within matched pairs by gender, age and
relative weight. However, attrition among participants of
the study resulted in the lost of one member of nearly every
original pair. Thus, for analysis, assignment of
individuals to the two treatment groups was considered to be
completely at random. The repeated measurement of the same
individual over time was accounted for by performing
separate two way analysis of variance (treatment group and
gender) on the difference of each food behavior
questionnaire score for each individual at pairs of time
points of interest. Time points of interest included weeks
0, 10 and 22. For instance, the difference in the nutrition
knowledge scores between week 22 (follow-up) and week 0
(baseline) for each individual available at follow-up was
analyzed in a two way analysis of variance. Analyses were
made for each of the poosible time point pairs. All
analyses were performed using the Statistical Analysis
Systems package (SAS Institute, Inc., Cary, NC).

Results and Discussion

Sixteen children were enrolled in each group at the
start of the study. Eleven children remained in each group
until the end of the study (week 22). Not every child or
parent completed all forms or all questions on a form.
Activity tallies and other activities that were to be
performed at home were completed by few children in the

special intervention group. As indicated on the program
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evaluations, children in the special intervention group did
not enjoy the paperwork, homework or work required of them
(Appendix C). The program was implemented during the summer
months, a period when children expect a respite from
homework.

Demographic Data of Children and Parents

Each group consisted of 16 children. The special
intervention group contained seven boys and nine girls,
while the standard care group contained an equal number of
boys and girls. Initial anthropometric measurements were
similar between and within the two groups (Table 4). Both
groups contained Caucasian, Black and Hispanic children.

Mothers in the special intervention group were heavier
than the mothers in the standard care group, while fathers
in either group exhibited similar weights and heights. Mean
BMI values of fathers in both groups and mothers in the
standard care group were above the BMI level associated with
the lowest mortality risk (Garfinkel, 1979). The mean BMI
value of mothers in the special intervention group was above
30 kg/m?, the value used to define obesity in adults (Bray,
1978). Since the weight status of family members tends to
aggregate (Garn and Clark, 1976; Garn, 1981: Price, 1990;
Unger, 1990), it was not unexpected that the children
recruited for the study would have overweight or obese

parents.
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TABLE 4. Demographic Data of Children by Intervention Strategy.'’

Special Intervention Standard Care
Characteristic Group Group
Anthropometric’ n=16"" n=11"" n=16" n=10""*
Weight, kg 59.3 & 3.1 58.4 ¢ 3.7 59.1 £ 3.1 905 & 3.2
Height, cm 144,2 *+ 1.5 144.6 * 2.1 145.9 £ 2.3 145.4 * 2.8
Relative Weight 149 + 0,07 1.45 £ 0,08 1.45 + 0.04 1.43 % 0.06
Body Mass Index 28.4 + 1.3 27.8 £ 1.4 27.5 * 0.8 27.0 £ 1.0
A:H Circumference" 0.98 *+ 0.02 0.97 *# 0,02 0.96 * 0.06 1.02 * 0.02
TSF, mm™ 29.2 + 2.4 30.5 * 3.5 30.2 + 2.8 32.6 t 4.0
Sum of Skinfolds™" 117.9 + 7.7 117.9 ¢+ 9.8 127.3 + 6.4 127.3 ¢ 8.1
Age, yr 9.9 £ 0.3 10.2 £ 0.4 10.4 = 0.3 10.1 £ 0.3
Blood Pressure
Systolic, mmHg 109.9 # 2,3 110.4 = 3.1 107.2 £ 7.1 111.8 £ 3.5
Diastoliic, mmHg 76.3 = 1.8 76.5 ¢ 2.4 76.4 = 2.0 78.0 £ 2.4
Gender’ n=16 n=11 n=16 n=10
Boys 7 4 8 4
Girls 9 7 8 6
Race’ n=16 n=11 n=16 n=10
Caucasian 9 8 11 )
Black 1 0 2 1
Hispanic 2 2 3 2
Mixed 4 1 o] 0
Mother's' n=12 n=11 n=11 n=10
weight, kg 89.4 * 8.4 89.3 £ 9.2 70.2 £ §.7 69.1 £ 6.2
Hei1ght, cm 165.7 £ 3.5 168.0 * 2.8 161.9 % 3.0 181.8 £ 3.3
BMI, kg/m* 32.7 ¢ 3.0 31.8 £:3.0 28.1 = 2.1 27.8 * 2.3
Education Level’
Grade 8 or less 0 Q 0 0
Grade 8-12 2 1 o] 0
H.S. diploma/GED 4 4 5 5
Attended college 8 6 4 3
College graduate 0 0] 2 2
Advanced degree 0 0 0 aQ
Father’s' n=12 n=11 n=10 n=9
weight, kg 89.8 £ 4.0 91.2 * 4.3 91.4 = 6.3 - K - A
Height, cm 181.4 + 1.6 181.7 *+ 1.8 179.2 *+ 2.9 178.8 £ 3.2
BMI, kg/m" 26.5 £ 1.0 26.7 £ 1.1 28.4 £ 1.9 28.7 £ 2.1
Education Level'
Grade 8 or less 2 2 o] o]
Grage 8-12 1 1 1 1
H.S. diploma/GED 5 4 4 3
Attenaed college 2 2 3 3
College graduate 1 1 2 2
Advanced degree 1 1 0 Q
‘Mean * SEM
‘Frequency

" ibdominal:Hip Circumference
*rriceps Skinfold Thickness
i jcipital. bicipital. suprailiiacal and subscapular skinfold
measurements were used to calculate the sum of skinfolds
(mm).
“*Initial data for total sample by intervention strategy.
**Ini1tial data for sample with compiete anthrooometric data sets by 1ntervention

strategy.
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Parents in the special intervention group tended to be
less educated than the parents in the standard care group.
More mothers in the special intervention group had not
completed high school, while every mother in the standard
care group had finished high school. More mothers in the
standard care group attended and/or obtained a college
degree compared to mothers in the special intervention
group. Approximately 25% of fathers in the special
intervention group had not completed high school with two of
the fathers obtaining less than an eighth grade education.

A similar proportion of fathers in both groups had completed
high school, while more fathers in the standard care group
attended or completed college than fathers in the special
intervention group.

Only one family in the special intervention group and
three families in the standard care group indicated a family
medical history free of any chronic diseases (Table 5).
Family medical histories of the remaining families in either
intervention group included heart disease, hypertension,
diabetes mellitus, cancer or a combination of these
diseases.

Food Behavior Questionnaires

Initial scores on the nutrition knowledge questionnaire
were similar between the two groups (Table 6). No
significant differences were determined by group or gender

between scores at test times one and two (Table 6a). Scores
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TABLE 5. Family Medical History of Children by Intervention Strategy.

Er nc
Special Standard
Interventicn Care

Group Group
Medical Problems (n=186) (n=16)
None 1 3
Heart disease 0 2
Hypertension 2 2
Hypertension and diabetes meilitus 2 0
Diabetes mellitus 1 2
Cancer ] 2
Diabetes and cancer 2 s
Hypertension and cancer 3 0
Heart disease. hypertension, - 0

diabetes mellitus ana cancer

Heart disease and diabetes meilitus 1
Heart disease and cancer 0
Hypertension, diabetes meilitus and 0 1

cancer




TABLE 6. Mean Scores of Food Behavior Questionnaires by Intervention Strategy and Gender.'

Nutrition Lngnleggg Food Preparation Food Selection
1 2 3% 1 2 3 1 2 3
% % % % % % % % %
Special 66.5 77.9 57.7%¢ 89.3 92.3 92.7 62.1 46.6
Intervention (4.0) (3.1) (9.5) (4.1) (-) (2.4) (10.1) - (11.7)
Intervention Group
Strategy
Standard 67.0 64.6 68.8 78.8 87.9 89.2 67.7 52.4
Care (2.5) (4.5) (5.4) (7.3) (6.4) (5.3) (7.9) - (10.4)
Group
66.3 69.8 55.9 92.3 92.3 95.1 75.2 652.2
Boys (2.9) (3.3) (13.6) (3.5) (5.2) (3.1) (5.8) - (12.4)
Gender
67.0 72.0 65.8 78.8 B84.6 88.8 60.2 48.0
Girls (3.2) (4.4) (5.9) (6.3) (10.4) (4.0) (7.8) - (10.0)

*Mean (tSEM) of children with complete anthropometric data; n varies at each timc point with

maximum n=11 for special intervention group, n=10 for standard care group, n=8 for boys and n=13
for giris.

isignificantly different from test time 2, P < 0.01.
Significant Intervention Strategy by Gender interaction, P ¢ 0.05.
tsignificantly different from test time 1, P ¢ 0.05.

9significant Intervention Strategy by Gender interaction, P

o

0.01.

20T



TABLE 6a. Least Squares Means of

Differences of Food Behavior Questionnaires.

Questionnaire Trt! sex'!

WkO-wWk10' P>(t] Wk10-wk22* P>[t] Wko-wk22* P>[t]
Nutrition 1 1 -0.7500000 44.7500000 50.0000000
Knowledge (10.6651402) 0.9449 (11.6383917) 0.0020 (16.0050863) 0.0088
1 2 -14.1666667 12.3571429 -1.8095238
(5.7007572) 0.0252 (6.2209821) 0.0685 (6.0493540) 0.7700
2 1 -2.5833333 -8.0555556 -13.7222222
(7.5413930) 0.7367 (9.5027071) 0.4119 (9.2405409) 0.1633
2 2 5.7222222 -1.0666667 4 ,8000000
(6.1575216) 0.3674 (7.3607652) 0.8870 (7.1576922) 0.5152
Food Preparation 1 1 - - 9.6153846
(=) = (=) b (9.8080514) 0.3435
1 2 0.0000000 0.000000 -7.0512821
(21.8532401) 1.0000 (9.5768458) 1.0000 (5.6626811) 0.2335
2 1 -2.8846154 -5.7692308 -8.6538462
(10.9266200) 0.8023 (4.7884229) 0.2822 (6.9353397) 0.2326
2 2 -21.7948718 11.5384615 -11.5384615
(12.6169741) 0.1447 (5.5291945) 0.0913 (5.6626811) 0.0609
Food Selection 1 1 - - 93.1034483
(=) = (=) = (38.2026940) 0.0330
1 2 - = 12.6436782
(=) - (=) - (15.5961845) 0.4347
2 1 ~ - -0.0000000
=) = =) = (22.0563358) 1.0000
2 2 - - 7.5862069
(=) N (=) = (17.0847641) 0.6656

Least Squares Mean Difference

(£SEM).

Trt: 1 = Special Intervention Group with maximum n=11; 2 = Standard Care

n=10; n varies at each time point.

Sex: 1 = Boys with maximum n=8; 2 = Girls with maximum n=13;

Group with maximum

n varies at each time point.

€01
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of the special intervention group increased between test
times one and two. The special intervention group received
more nutrition information than the standard care group
which was reflected in their improved nutrition knowledge
scores at the end of the program (test time two) compared to
the start of the program (test time one). Scores of the
special intervention group were significantly lower at test
time three (follow-up) than at test times two (P=0.0026) and
one (P=0.0174). Significant group by gender interactions
were found between scores at test times three and one
(P=0.0053) and between test times three and two (P=0.046),
with boys in the special intervention group exhibiting the
greatest amount of change in their scores. No significant
differences were observed between the scores of the standard
care group during the course of the study. However, scores
of the standard care group improved slightly at test time
three compared to test time one, with boys in the standard
care group exhibiting the greatest amount of change (Table
6a).

Scores on the Fixing My Food questionnaire of the
standard care group and girls improved over time (Table 6a).
The special intervention group scored higher than the
standard care group at each test time. Boys scored higher
than girls at each test time. No gender differences were
reported after testing the questionnaire nationally with

over 1600 school age children (Fanslow, 1982).
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Although the Buying My Food questionnaire was
originally designed for children in the fifth or sixth
grades, scores of both groups and genders were higher than
scores obtained during national field testing of the
questionnaire (Gilmore, 1985). In general, scores of both
groups were lower at test time three than at test time one.
Boys in the special intervention group exhibited the
greatest decrease in their scores between test times one and
three (Table 6a).

The decrease in nutrition knowledge scores of the
special intervention group, particularly among boys between
test time three and test times one and two could have been
due to a lack of interest to complete the same test for a
third time. Parents and children in both groups indicated
that the least favorite part of their respective group was
the paperwork, homework and/or tests (Appendix C).

Decreases in nutrition knowledge scores of the special
intervention group, particularly among boys also could have
been due to lower reading abilities. The nutrition
knowledge questionnaire was available in three forms. Each
form was specifically designed to test the nutrition
knowledge of children enrolled in grades kindergarten
through second grade, third and fourth grade or fifth and
sixth grade (National Dairy Council, 1979). Although the
appropriate form was presented to each child at each test

time, it was readily apparent that the children, regardless
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of group, experienced difficulty in reading the
guestionnaire. To overcome this problem, the instructor
read the questions and answers to the children at test times
one and two. Due to lack of time, the instructor was unable
to follow the same format at test time three. Thus, the
decrease in scores at test time three, particularly among
boys could have been due to the inability to read the
questionnaire.

The same trend was not observed among the scores of
Fixing My Food questionnaire. However, the same
questionnaire was used for children in grades one through
six (Fanslow, 1982). The instructor did not encounter a
similar inability to read this questionnaire among group
participants as she did with the nutrition knowledge
questionnaire.

As with the nutrition knowledge questionnaire, the
instructor read the questions of Buying My Food to each
participant at test time one, but was unable to follow the
same format at test time three. The same reasons discussed
for the reduction in mean scores on the nutrition knowledge
questionnaire could apply to the reduction in mean scores on
the Buying My Food questionnaire.

Weekly and Overall Evaluations

The majority of the children and parents enjoyed each
program session (Table 7 and 8). The majority of children

learned something new by attending each week's class



TABLE 7. Frequency of Children’'s Responses on Weekly Evaluations.

Freguency of Response

Question Response Wk 1 Wk 2 Wk 3 Wk 4 Wk 5 Wk 6 Wk 7 Wk 8 WKk 9 Wk
1. Did you enjoy the n 156 16 11 6 11 4 10 7 4
class? yes 13 16 11 6 9 4 10 T 3
no 0 0 0 0 1 0 0 0 0

no opinion 2 0 0 0 1 0 0 0 1 '
2. Did you learn n 16 16 11 6 11 4 10 7 4
something new? yes 14 12 9 4 9 2 6 5 4

no 1 1 0 1 0 0 0 1 0 '
no opinion 1 3 2 1 2 2 4 1 0

L01



TABLE 8.

Frequency of Parental Responses on Weekly Evaluations.

Freguency of Response

Question Response Wk 1 Wk 2 Wk 3 Wk 4 Wk 5 Wk 686 Wk 7 Wk 8 Wk 9 Wk 10
1. Did your child n 14 15 10 5 8 3 11 6 5 1
enjoy the class? yes 13 14 8 5 6 2 11 6 5 1
no 1 0 0 0 1 0 0 0 0 0
no opinion 0 1 2 0 1 1 0 0 0 0
2. Did you enjoy n 13 15 10 5 9 3 11 7 5 1
the class? yes 12 15 10 5 8 2 11 7 5 1
no 1 0 0 0 0 o] 0 0 0 0
no opinion 0 0 0 0 1 1 0 0 0 0
3. Did the class n 14 15 10 5 9 4 11 7 5 1
provide your yes 12 14 9 5 8 3 10 7 5 1
child with useful no 0 0 0 0 0 0 1 0 0 0
information? no opinion 2 1 1 0 1 1 0 0 0 0
4. Did the class n 14 15 9 5 9 4 11 7 5 1
provide you yes 14 15 9 5 9 4 10 7 5 1
with useful no 0 0 0 0 0 0 0 0 0 0
information? no opinion 0 0 0 0 0 0 1 0 0 0
5. Could the n 14 15 9 4 9 4 1 T 5 1
information yes 12 14 8 4 9 3 11 7 5 1
presented in no 0 0 0 0 0 0 0 0 0 0
today’'s class no opinion 2 1 1 0 0 1 0 0 0 0

be easily used
by your family?

80T
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(Table 7). Children's responses to the weekly question
"What did you learn ?" correctly matched with at least one
of the objectives listed for that week's class (Table 3 and
9).

Parents indicated that the weekly classes provided
useful information to them (Table 8). Parents further
indicated that the information presented in each class could
be used easily by their families.

Weekly handouts receiving the most favorable responses
by the children included weeks one, two, three, five, seven
and eight (Table 10). Less favorable responses were
received for weeks four, six and nine. No weekly handout
received the least favorable response. However, one child
did not understand week's one handout. Handouts receiving
more favorable ratings may have provided information that
was more understandable or useful to the children and/or
discussed a behavior that required the least amount of
change. Handouts receiving less favorable ratings may have
provided information that was less understandable or useful
to the children and/or discussed a behavior that required a
greater amount of change. The special intervention group
identified limiting foods from the "other" group and food
signal strategies as the least enjoyable parts of their
program (Appendix C). Children in the special intervention
group had changed their food habits by altering what they

ate, particularly the amount of food consumed from the
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TABLE 9. Frequency of Children’'s Responses to the Question "What did you

learn?”
Week n Response Frequency of Response
s 5 13 a. How to eat. 2
b. What I will be doing. 1
c. I can eat many foods. 1
d. About weight loss. 7
e. How to complete food and activity records. 2
2. 12 a. What to eat and how to exercise. 5
b. How to make a food pyramid and how to 5
group food.
c. How to lose fat. 1
d. Food is good for you. 1
3. 6 a. How to lose fat and build more muscles. 2
b. Exercise is fun. 1
c. How to lose weight. 2
d. How to eat right. 1
4. 4 a. The fat content of (specific) foods. 1
b. How to group food. 1
c. Many things. 2
5 7 a. Nutrient value of different foods. 4
b. Good food choices for meals. 1
c. How to lose weight. 1
d. Good food choices at fast food restaurants. 1
6. 2 a. What i1t means to feel full and hungry. 1
b. How to control my eating when I'm not 1
hungry.
v I 6 a. Food helps you grow. 1
b. How to cook low fat. 3
c. Low-fat foods taste good. 1
d. How to lose weight. 1
8. 5 a. What to eat as a snack. 1
b. Healthy foods are fun and how to choose 2
a healthy food.
¢. How to make a food....how to follow a 2
recipe.
g. 3 a. How to play volleyball. 1
b. Many things. 1
c. How to choose a fast food meal. 1

10. = = =
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TABLE 10. Frequency of Children’s Response to Weekly Handouts.

Freguency of Response

wWeek n Handout Great Good Okay Terrible
1. 14 Road Map.’ 11 1 1 )
2. 15 Secret Agent Nutrition 11 2 3 0
Prescription.
3. 10 Super You. 8 1 1 0
4, 6 The Balance of Food. 1 4 1 0
S 11 Hidden Clues...The Search 7 3 1 0
for Low-Fat Foods.
6. 4 Food Signal Strategies. o} 2 2 0
7. 9 Cooking Time Questionnaire. 6 2 1 0
8. 7 Managing the Snack Attack. 4 1 2 0
9. 3 Navigating Through Fast 1 0 3 0
Food Alley.
10. 1 Keys to Success. 0 0 1 0

'one child responded "Did not understand."
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"other" group, the type of foods consumed at snack time and
the amount of food eaten at a given time. Handouts
receiving less favorable responses by the children discussed
these same topics.

Parents considered the information provided on the
handouts to be useful (Table 11). The information
containedon handouts five, six, seven and eight was already
being used by families in the special intervention group.
These handouts addressed reading food labels, strategies to
modify inappropriate food behavior, low fat cooking methods
and low fat snack food suggestions, respectively. The
handout from week one which outlined the content of the
program received the most varied responses by the parents.

Children, regardless of group, enjoyed their weight
control care (Appendix C). Food demonstrations and exercise
breaks were identified as the most enjoyable parts of the
special intervention program. Children in the standard care
group indicated that the instructor and learning the
nutrient value of food were the most enjoyable parts of
standard care. These responses are consistent with the type
of care given to each group. The special intervention
strategy was a group based program that emphasized a hands-
on approach as its primary teaching method. The standard
care group received individualized nutritional counseling.
Children in each group appeared to respond favorably to the

unique characteristic of their intervention strategy.



TABLE 11. Frequency of Parent’s Responses to Weekly Handouts

Freguency of Response

Will Already
Will use not use use
Week n Handout information information information Undecided No opinion
1: 12 Road Map a8 1 0 1 2
2 15 Secret Agent Nutrition 15 0 0 0 0
Prescription
3. 7 Super You 7 0 0 0 0
4. 4 The Balance of Food 4 0 0 0 0
5. 7 Hidden Clues...The Search 5 0 1 0 1
for Low-Fat Foods
6. 3 Food Signal Strategies 2 0 1 0 0
T 7 Cooking Time Questionnaire 6 0 1 0 0
8. 6 Managing the Snack Attack 5 0 1 0 0
9. 5 Navigating Through Fast 5 0 0 0 o}

Food Alley

10. 1 Keys to Success 1 0 0 0 0

€Il
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Children in the special intervention group may be more
inclined to participate in a variety of physical activities
given the opportunity and support. Playtime was identified
as a favorite part of the special intervention program.
During the exercise breaks, these children were encouraged
and provided a variety of means to exercise. Lack of
physical activity may be due to lack of encouragement,
motivation or exercise equipment.

Except for the anthropometric measurements, no other
part of the special intervention program was identified as
being highly unacceptable. Five children in the standard
care group indicated that no part of their care was
unacceptable, while two children indicated that standard
care required too much work.

Regardless of group, children learned the correct
amount and type of food to eat. Children also learned how
to read food labels. Children in both groups thought they
ate foods with a lower fat content. The special
intervention group was specifically instructed how to select
foods for a 25-30% fat calorie diet. Children in the
standard care group were recommended to consume a 30% fat
calorie diet in agreement with the recommendations made by
the National Cholesterol Education Program Coordinating
Committee (1991). Furthermore, many of the diseases cited
in the family medical histories of the standard care group

would warrant a reduction in dietary fat intake (Table 5).
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Children in both groups reduced their food consumption
by eating smaller portions of food. Food labels were used
by more families in either group to select food. Other
changes in food selection included the purchase of special
diet foods, lite foods, different snacks foods and/or less
or no "junk" food. Children in either group who had changed
their food selections at restaurants did so by selecting
salads in place of french fries. Two children in the
control group indicated that their families ate at home
instead of eating at a restaurant. Mixed responses were
obtained to whether the children would alter their school
lunch choices. Children in both groups who had altered
their school lunch selections did so by packing a sack lunch
instead of eating school lunch. Children in both groups
consumed fewer fried or "greasy" foods. The type of food
consumed by children in either group as a snack had changed.
Changes made in snack food selections varied.

Similar proportions of children in both groups
increased their level of physical activity by week ten. A
greater proportion of the standard care group changed their
level of physical activity by week twenty-two. Children who
changed their type of physical activity did so by a variety
of methods.

In agreement with the children's overall evaluations,
parents in both groups indicated that the children enjoyed

their weight control care (Appendix C). Parents in the
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special intervention group agreed with the children at week
10 that the exercise breaks were an enjoyable component of
the program. At week 22, parents indicated that the most
enjoyable portions of the special intervention program were
the food demonstrations. This response was in agreement
with the children's responses. Parents also indicated that
their children enjoyed the opportunity to socialize while
attending classes. Parents in the standard care group
identified the instructor and the individualized attention
as the most enjoyable components of standard care at week
ten. At week 22, parents in the standard care group
indicated that the most enjoyable portions of standard care
were the individualized attention followed by learning about
different foods, healthy food choices and methods to lose
weight.

The majority of parents in either group enjoyed their
child's weight control care. The most enjoyable aspect
varied with intervention strategy. Regardless of week,
parents in the special intervention group appreciated the
program information. At week 10, parents in the standard
care group enjoyed watching their child lose weight, stop
gaining weight and/or take care of him/herself besides the
individualized counseling. At week 22, parents in the
standard care group also appreciated the information

provided during the counseling session.
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Parents in the special intervention group identified
anthropometric measurements as the children's least favorite
portion of the program at week ten. This response was in
agreement with the children's response. At week 22, no
single aspect of the special intervention program was
emphasized as least enjoyable for the children. Parents in
the standard care group identified anthropometric
measurements and changing food/exercise habits as the least
enjoyable portion of standard care for the children. At
week 22, paperwork was cited by parents as the most
objectionable component of standard care for the children.
The parents' least favorite aspects of the special
intervention program were class length and waiting, while
paperwork was the least favorite component of the parents in
the standard care group.

At week 10, parents of both groups indicated that they
and their children learn how to use food labels to select
foods. Parents in the special intervention group also
learned that parental support was necessary for children to
make the required changes for weight loss. At week 22,
parents in the special intervention group learned that the
nutrient value of food varies and weight control requires
diet and exercise. Parents in the standard care group also
learned at week 10 that parental support was required for
their child to make the necessary changes to lose weight and

the nutrient value of food varies. At week 22, the majority
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of parents in this group learned that the nutrient value of
food varies.

At week 10, parents in the special intervention group
thought that the children were eating healthier foods. At
week 22, parents in this group indicated that the children
were consuming less fatty or fried foods and more fruits.
These responses were similar to the responses given by the
children of this group on their evaluations. At week 10,
parents in the standard care group indicated that their
children were also consuming less fatty or fried foods,
sweets and junk food besides eating more fruit. At week 22,
parents of this group thought that the children were eating
healthier foods, consumed smaller amounts of food and
selected different foods as snacks. Responses of the
parents in the standard care group varied more than the
children's responses. Parents in either group had altered
their eating habits by consuming more fruits, vegetables and
lean meats and less and/or no fried foods.

Parents, regardless of group indicated that the
children had reduced the amount of food consumed by eating
smaller portions and/or eliminating the number of second
helpings of food. Parental responses agreed with the
responses of the children on their evaluations. Parents
also decreased their food consumption by eating smaller
portions of food. Parents in both groups exhibited mean BMI

values above 25 kg/m?. Mothers in the special intervention
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group had a mean BMI value above 30 kg/m?. Weight control,
particularly for mothers in the special intervention group
would be recommended.

Parents of both groups purchased more lean meats,
fruits, vegetables and grains and less junk and snack foods,
particularly ice cream and cookies at grocery stores. Food
label information was used to select food. These responses
agreed with the responses of the children. Parents of both
groups as well as children selected more salads and chicken
and less or no fried foods at restaurants. Parents in the
special intervention group changed school lunches by
preparing sack lunches. Parents in the standard care group
planned to evaluate the school lunch menu selections more
closely, packing lunches when necessary. Parental responses
were similar to responses made by the children.

Parents in the special intervention group prepared less
or no fried foods or used low fat cooking methods when
preparing foods at home. Parents in the standard care group
initially gave the same response as the parents in the
special intervention group. However, by week 22, parents in
the standard care group used less fat during food
preparation. Parents' responses agreed with the children's
responses.

Majority of parents in both groups thought that the
snacks consumed by the children had changed. Children in

the special intervention group consumed more fruits,
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vegetables, grains and low fat foods as snacks. Children in
the standard care group ate less chips and regular soda
besides consuming more fruits, vegetables and grains as
snacks. Parents of both groups also ate more low fat foods,
particularly fruits as snacks.

Parents in both groups thought the children's level of
physical activity increased by a variety of ways. As with
the children's responses, more parents in the standard care
group indicated that the children's amount and type of
physical activity had changed by week 22. Some parents in
both groups increased their level of physical activity by
increasing their amount of walking and/or bike riding.

Both children and parents in the special intervention
group considered the classes to be too long in length (Table
12). To reduce class length, class activities receiving the
lowest approval ratings by both parents and children could
be discarded from the program (Tables 13 and 14). An
alternate solution would be to teach the children and
parents separately since some class activities received
higher approval ratings from children than parents while
other class activities received higher approval ratings from
parents than children. A greater proportion of children
than parents indicated that the special intervention program
should last longer than ten weeks (Table 12). Only one
child indicated that the program should last shorter than

ten weeks. Two children indicated that the program should
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TABLE 12. Evaluation of Class and Program Length by Parents and
Children.

Parents Children

n=10 n=10

Too Long 6 6

Class Length Too Short - 1
Just Right 4 3
n=9 n=9

Longer than 10 weeks 4 6

Program Length Shorter than 10 weeks = 1
Run for 10 weeks 5 2




TABLE 13.

Frequency of Children’s Responses to Weekly Activities.

Frequency of Response

Week n Activity Great Good Okay Terrible
1. 16 a. Reasons for enrolling in the 5 4 7 0
Program.
16 b. Growth charts. 7 5 2 2
16 c. 24-hour diet recall. 4 5 3 4
16 d 24-hour activity recall. 7 4 4 1
2. 15 a. Reasons why we eat. 5 T 2 1
16 b. Knowing the "right size.” 11 0 2 3
16 c. Food groups. 10 3 2 1
16 d. Food pyramids. 9 2 1 4
14 e. Balance. 5 3 4 2
3 11 a. Dr. Skip Ross. 8 0 3 o}
11 b. Activity evaluation. 5 6 0 0
11 c. Exercise away your calories. 9 o] 0 2
1 d. Activity suggestions. 6 4 1 0
11 e. Games. 9 2 0 4]
4. 6 a. Wheel of fat. 5 0 1 0
5 b. Fat budgeting. 3 2 0 0
8 11 a. Buying My Food questionnaire. 6 1 3 1
11 b. Guess My Name. 4 3 2 2
11 c. Low-fat food substitutions. 6 5 0 0
6. 4 a. Shopping gquestionnaire. 1 2 0
4 b. Food signal strategies. 3 0 0
b I 10 a. Fixing My Food questionnaire. 5 2 3 ]
8 b. Cooking method comparisons. 6 2 0 0
10 c. Food taste tests. 9 1 0 0
9 d. Cooking time questionnaire. 5 2 2 0

acl



Freguency of Response

Week n Activity Great Good Okay Terrible
8. 7 a. Snack food choices. 6 0 1 0
7 b. Healthy snack choices. 5 2 0 0
7 c. Snack preparation and taste 7 0 0 0

tests.

9. 4 a. Fast food choices. 3 1 0 0
4 b. Fast food meals. 4 0 0 0
4 c. Fast food taste test. 4 0 0 0
10. 1 a. Contract review. 1 0 0 0
1 b. Road map game. 1 0 0 0

XA
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TABLE 14. Frequency of Parent’s Response to Weekly Activities.

Freguency of Response’

Week n Activity 1 2 3 4
1. 14 a. Reasons for enrolling in the 7 4 2 1
Program.

14 b. Growth charts. 9 3 0 2

14 c. 24-hour diet recall. 5 3 6 0

14 d. 24-hour activity recall. 4 0 2 8

2. 11 a Reasons why we eat. 3 1 1 6

15 b. Knowing the "Right Size". 5 6 2 2

15 c. Food groups. 7 2 3 3

15 d. Food pyramids. 2 6 3 4

10 e. Balance. 4 1 3 2

3. 9 a. Dr. Skip Ross. 6 3 0 0

10 b. Activity evaluation. 5 2 1 2

10 c¢. Exercise away your calories. 6 1 1 2

10 d. Activity suggestions. 7 1 1 1

10 e. Games. 6 1 1 2

45 5 a. Wheel of fat. 2 0 0 3

5 b. Fat budgeting. 2 1 1 1

5. 9 a. Buying My Food guestionnaire. 3 1 4 1

9 b. Guess my name. 6 1 1 1

8 c. Low-fat food substitutions. 0 5 2 1

6. 4 a. Shopping guestionnaire. 2 1 0 1

4 b. Food signal strategies. 1 3 0 0

T 8 a. Fixing My Food questionnaire. 2 3 2 1

8 b. Cooking method comparisons. 1 6 1 0

11 c. Food taste tests. 11 0 0 0

7 d. Cooking time guestionnaire. 3 0 2 2

8. 7 a. Snack food choices. 3 3 1 0

7 b. Healthy snack choices. 3 1 3 0

T c¢. Snack preparation and taste 7 0 0 0

tests.

9. 5 a. Fast food choices. 4 1 0 0

5 b. Fast food mealis. 0 1 4 0

5 c Fast food taste test. 2 0 0

10. 1 a. Contract review. 1 0 0 0

1 b. Road Map game. 0 1 0 (o}
'Weekly activities were rated 1 to 4, 1 = most favorite and 4 = least

favorite.
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last ten weeks. A greater proportion of parents indicated
that the program should last for ten weeks.

This special intervention strategy was specifically
designed for preadolescent children. The tailoring of the
intervention to preadolescent child was reflected in the
approval ratings obtained at the end of the program (week
10). Children enjoyed more of the classes and enjoyed the
classes to a greater degree than their parents (Table 15).
The class identified by the parents as their most favorite
(week two) was identified by the children as one of their
least favorite. Topics discussed during week two included
serving sizes, food categories and the balance between
energy intake and expenditure (Table 3). Week two was also
the time when the children received their secret agent
nutrition prescription which outlined the recommended number
of servings of each food category to be consumed daily.
Both children and their parents considered weeks five and
seven as one of their most favorite classes. How to select
low fat foods based on the information provided on food
labels was the primary objective of week five. Week's seven
objective was low fat methods of food preparation. Other
weekly classes receiving high approval ratings by the
children included weeks three, four, eight, nine and ten.
The objectives of these weeks were increasing physical
activity, fat budgeting, low fat snack selections and the

program summary, respectively.



TABLE 15. Class Ratings by Parents and Children.'

Parents’ Ratings
Frequency Percentages

Class n 1 2 3 4 5 6 7 8 9 10
1 10 30.0 20.0 10.0 - 10.0 10.0 - 10.0 10.0 -
2 10 50.0 10.0 10.0 10.0 = 10.0 10.0 & = =
3 10 20.0 = = 30.0 10.0 = 10.0 10.0 = 20.0
4 10 20.0 10.0 o 10.0 10.0 10.0 - 30.0 10.0 -
5 9 44 .4 22.2 22.2 - - - =~ 11.1 - -~
6 9 22.2 111 - B % = 22.2 22.2 = 11.1 -
7 10 40.0 20.0 - - 10.0 10.0 5 20.0 = -
8 7 28.6 14.3 - 28.6 - 14.3 - - 14,3 -
9 7 28.6 = 28.6 - 14.3 = 28.6 - = -

10 9 33.3 - - - 11.1 11.1 - - 22.2 22.2

Children’s Ratings

921

Freguency Percentages

Class n 1 2 3 a 5 6 7 8 9 10
1 10 30.0 - - 10.0 - 10.0 10.0 - 20.0 20.0
2 10 30.0 10.0 - - - 10.0 - - 30.0 20.0
3 9 55.6 - - - 2905 - - 1.9 11.1 -
4 10 60.0 20.0 10.0 - - - - - .0 -
5 10 80.0 - 10.0 - - - - - - 10.0
6 10 30.0 - 10.0 10.0 - - 20.0 - 10.0 20.0
7 10 60.0 10.0 - 10.0 10.0 - - - 10.0 -
8 8 75.0 - - - 12.5 - - - - 12.5
9 7 57.1 28.6 - - - 14.3 - - - -
10 10 60.0 - 20.0 - = - 10.0 - 10.0 -

'classes were rated on a scale from 1 to 10, 1 = most favorite and 10 = least favorite.
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Weeks one and six along with week two received the
lowest approval ratings by children. The objectives of week
one were to identify an appropriate weight goal for each
child and to learn how to complete food and activity
records. The goal of week six was to identify inappropriate
food behaviors and methods to alter these behaviors.

Approval ratings of the handouts also reflected the
tailoring of the intervention to preadolescent children
(Table 16). In general, children rated the weekly handouts
more favorably than parents. Handouts from weeks three and
nine received high approval ratings from both children and
parents. Week three's handout provided activity
suggestions. Week nine's handout provided information about
fast food selections. Children rated the Road Map handout
from week one more favorably than parents. This handout
outlined the contents of the program. The children were
also able to color the different parts of the road map as a
means of marking their progress through the program. The
weekly handout that received the least favorable rating was
the food behavior strategies discussed during week six.

Activity Incentives

Activity incentive used by a greater percentage of
children in the special intervention group was the jump rope
followed by the roller skating pass, swimming pass and
bowling pass (Table 17). A child does not need a parent to

use a jump rope; whereas, the other activity incentives



TABLE 16. Ratings of Weekly Handouts by Parents and children."
Parents’ Ratings
Frequency Percentages
Handout n 1 2 3 4 5 6 7 8 9 10
1 10 - 30.0 - " - - = - 40.0 30.0
2 10 40.0 20.0 20.0 - 10.0 = 10.0 = - -
3 9 44 .4 22.2 - = - 33.3 = - - -
4 10 10.0 20.0 ”~ - 20.0 - = 30.0 - 20.0
5 9 33.3 1.1 11.1 22.2 11.1 - - 11.1 - -
6 9 = 22.2 1 3 [ | 22.:2 22.2 — 11.:1 11.1 s -
7 10 30.0 10.0 10.0 10.0 10.0 20.0 10.0 - 2
8 8 25.0 12.5 25.0 - 12.5 - 12.5 - - 12.5
9 7 42.9 14.3 14.3 14.3 = = 14.3 = = =
10 8 25.0 - - - - 125 12.5 - - 12.5
Children's Ratings
Frequency Percentages
Handout n 1 2 3 4 5 6 7 8 9 10
1 10 50.0 10.0 10.0 - 10.0 - 10.0 - - 10.0
2 10 30.0 30.0 10.0 - 10.0 - - - 10.0 10.0
3 10 60.0 - 10.0 10.0 10.0 10.0 = - - =
4 10 40.0 - - 10.0 10.0 10.0 - 0.0 - 20.0
5 10 50.0 10.0 10.0 - - - 10.0 10.0 - 10.0
] 10 40.0 - - - 30.0 - - - " 30.0
7 10 50.0 20.0 - 10.0 - - - - 10.0 10.0
8 8 62.5 25.0 12.5 = = - = - o =
] 8 62.5 12.56 = = - - 12.5 - = 12.5
10 10 60.0 20.0 - = = = - - e 20.0

'Neek!y handouts were rated on a scale from 1 to 10, 1 = most favorite and

10

least favorite.

821
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TABLE 17. Utilization of Physical Activity Incentives.’

Freguency
n=11
Physical Activity Incentives’ Used Did not use
Jump Rope 8 3
Bowling Pass 4 7
Roller Skating Pass @ 7 4
Swimming Pool Pass 5 6

"Incentives were donated by local businesses.
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required a child to depend on their parents for
transportation to either the roller rink, swimming pool or
bowling alley.
Conclusions

Children and parents responded favorably to the special
intervention program. Except for anthropometric
measurements, no particular aspect of the special
intervention program was emphasized by children or parents
as being unacceptable. The newly designed weight control
program provided classes, activities and handouts that
satisfied the preferences and needs of children and parents
from a variety of racial and educational backgrounds. This
newly designed weight control program featured a
normocaloric low fat diet. The program emphasized food
evaluation rather than food group deletion or caloric
restriction. Children and parents used the program
information by evaluating foods selected for purchase at
grocery stores and restaurants and for snacks. They also
changed methods of food preparation used at home and
moderated serving portions of food. Modeling appeared to be
more effective for changing food habits than exercise
habits. More children in the special intervention group
indicated they altered their food habits than their exercise
habits which paralleled parental changes. Decreasing the
consumption of fried foods and increasing the consumption of

fruit occurred more readily than increasing the consumption
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of vegetables. To help increase a child's level of physical
activity, exercises requiring minimal parental involvement
should be emphasized.

Children in the special intervention group increased
their nutrition knowledge to greater extent and more rapidly
than the children in the standard care program. However,
the nutrition knowledge gained by the children in the
special intervention group appeared to be transient,
particularly among boys. Children in both groups gained and
retained equivalent amounts of food preparation knowledge.
Food selection knowledge of both groups exhibited a similar
decrease over the course of the study.

To increase the amount of nutrition, food preparation
and food selection knowledge gained and retained by children
in a weight control program, a program should last longer
than 10 weeks. Children may gain and retain more food
behavior knowledge if more time was given between
instruction. The effectiveness of the special intervention
program could be improved by meeting on a bimonthly basis
instead of a weekly basis. A 20 week weight control program
would satisfy the children's recommendation that the program
should last longer than ten weeks.

Length of each program session could be reduced by
including only class activities approved by both children
and parents. Class length could be decreased by conducting

separate classes for children and parents. Class activities



132
found to be more beneficial to the children could be
included in the child's portion of the program, while class
activities found to be more useful to the parents could be
incorporated in the parents' program section.

This special intervention program which featured a
structured low fat diet, regular exercise, behavior
modification, family involvement and a "fun" learning
environment was appealing and effective for obese

preadolescent children from a variety of backgrounds.



IMPLEMENTATION AND EVALUATION OF A WEIGHT CONTROL PROGRAM

FOR OBESE PREADOLESCENT CHILDREN

Introduction

Obesity is a common nutritional problem in Western
societies, particularly in the United States (Kluthe and
Schubert, 1985). American children appear to be more prone
to obesity than children from other countries (Ginsberg-
Fellner, 1981; Nuutinen, 1991). The prevalence of obesity
and superobesity has steadily increased among American
children since the 1960's (Gortmaker, 1987). Health
consequences experienced by obese children are similar to
the health conditions encountered by obese adults. Health
risks, particularly poor lipid profiles (Wynder, 1989) and
hypertension (Julius, 1990) appear to continue into
adulthood along with the obese weight status.

Lack of effective treatment combined with the health
implications associated with an increasing prevalence of
childhood obesity concern health care professionals.
Factors found to influence the success of weight loss
treatment for children include family involvement (Epstein,
1990), a structured diet (Epstein, 1990), regular exercise
(Amador, 1990; Reybrouck, 1990) and behavior modification

(Minderaa and Witt, 1983). Encouraging results have been
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reported for adult weight loss studies that emphasized a low
intake of dietary fat (Schlundt, 1990; Sheppard, 1991;
Prewitt, 1991). No weight control treatment available to
children incorporates a low fat diet.

The purpose of the study was to design an effective
weight control (special intervention) program that
incorporated a structured low fat diet, regular exercise,
behavior modification, family involvement and a fun learning
environment for obese preadolescent children. The program
was designed to teach obese preadolescent children methods
to reduce their daily fat intake to between 25 and 30% of
their total daily caloric intake. Effectiveness of the
special intervention program was evaluated by changes in the
weight status of program participants after the conclusion
of the study and at a three month follow-up.

METHODS

Subjects

Thirty-two preadolescent children were recruited from
the Cheyenne, Wyoming area with the assistance of local
health care professionals. Health status of each child was
evaluated by a member of the medical staff at the University
of Wyoming Family Practice Residency Program at Cheyenne for
any health problems that would exclude a child from
participating in a weight control program. To participate,
a child had to be at least seven years of age, be considered

prepubertal (Tanner, 1962), weigh 120% or more of their
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expected weight for height (Hamill, 1979) and have a triceps
skinfold measurement greater than or equal to the 85th
percentile for their age and sex group (Najjar and Rowland,
1987). Interested participants and their parents were
required to come to the University of Wyoming Family
Practice Residency Program at Cheyenne Clinic where the
study was explained to them and to sign an informed consent
form approved by Colorado State University's Human Research
Committee and by the University of Wyoming's Institutional
Review Board for Human Subjects (Appendix A).

Children completed medical questionnaires with parental
assistance. Parents completed questionnaires about their
height, weight and educational background (Appendix B).

Treatment Groups

Children were matched by sex, age and relative weight
before being randomly assigned to either the special
intervention group or standard care group. The standard
care group received the care usually provided by the
clinic's registered dietitian. Standard care consisted of
three half hour consultations with the registered dietitian.
Initial consultations involved the documentation of a
child's diet history, medical history including growth
records, social history and activity patterns. Based on
this information, recommendations were made to the child and
parent about an appropriate weight for the child and changes

needed in the child's diet and activity habits. To assess
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the child's progress, two follow-up appointments were
scheduled 4 and 16 weeks after the initial consultation.
Two additional appointments were scheduled 10 and 22 weeks
after the initial consultation to obtain matching
anthropometric, dietary and activity measurements with
children in the special intervention group.

Children assigned to the special intervention group
participated in the newly designed ten week weight control
program for preadolescent children (Chapter 2). Components
of this program included a structured low fat diet, regular
unsupervised physical activity, family involvement and
behavior modification. No weight control treatment for
obese children has incorporated a 25-30% fat calorie diet.
Information was presented to the children in a format
designed to enhance participation and learning. At least
one parent was required to accompany a child to each class.
Children were prescribed low fat normocaloric diets.
Recommended daily caloric intakes were in agreement with the
caloric intakes established by the National Research Council
(1989) for preadolescent children. Dietary fat intakes were
recommended to contribute between 25 and 30% of the total
daily caloric intake. To reduce dietary fat intake and to
ensure nutritional adequacy of the prescribed diet, an
emphasis was placed on the use of low fat food substitutions
and on an increased consumption of grains, fruits and

vegetables. Children were encouraged to participate in
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physical activities that they enjoyed on a daily basis.
Children also were encouraged to reduce the amount of TV
viewed per day as well as the amount of time using video and
computer games. Exercise breaks were incorporated into
program sessions. Behavioral management techniques used
throughout the program included self-monitoring of food
intake, stimulus control, modifications of eating behavior,
self-monitoring of physical activity and reinforcement of
new behaviors.

Anthropometric Measurements

Height and weight of participants were measured with
indoor clothing and without shoes. Waist, abdominal and hip
circumferences were measured as previously described
(Callaway, 1988). Tricipital, bicipital, suprailiacal and
subscapular skinfold thicknesses were measured in triplicate
using Lange calipers (Cambridge, MD) as previously described
(Harrison, 1988). Blood pressure was measured according to
previously described methods (Task Force on Blood Pressure
Control in Children, 1987). Anthropometric measurements
were obtained from each child at week 0 (initial), week 10
(final) and week 22 (follow-up).

Diet Analysis

Children in each group completed five 3-day diet
records with parental assistance. Diet records were
completed using a series of two week days and one weekend

day (Stuff, 1983). Diet records were completed at week 0
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(initial), week 4, week 10 (final), week 16 and week 22
(follow-up). Explicit verbal and written instructions
(Appendix B) and examples were given to participants as well
as measuring utensils and food patterns to ensure accuracy
of the diet records. A registered dietitian reviewed the
records with each child/parent group for accuracy and
completeness. Nutrient intakes of calories, protein,
carbohydrates, fat, iron, zinc, vitamin C, vitamin A,
folacin and fiber were determined by a Nutritionist III
computer program (N-Squared Computing, Silverton, OR).
These nutrients were analyzed because of their importance to
growth and to monitor the effects of the special
intervention on the nutritional content of the diet.
Nutrient densities [ (mean nutrient intake/mean caloric
intake) x 1000] were calculated to assess changes among food
choices (Hansen and Wyse, 1980).

Children in either group completed three previously
validated and reliable questionnaires specifically designed
to determine their nutrition knowledge (National Dairy
Council, 1979), food selection habits (Gilmore, 1985) and
food preparation habits (Fanslow, 1982). Questionnaires
were completed during the course of the program and at weeks
10 (final) and 22 (follow-up).

Physical Activity Analysis

Children in each group completed five 3-day activity

records with parental assistance. Time spent per day in
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each of the five activity categories: resting, very light,
light, moderate and heavy activity was recorded by each
child to the nearest half hour (National Research Council,
1989). Explicit verbal and written instructions were given
to each child/parent group to ensure accuracy and
completeness. Activity records were completed for the same
days and at the same time intervals as the diet records.
Activity records were reviewed with each child/parent group
for accuracy and completeness.

Program Evaluations

Using separate questionnaires, children and parents
evaluated their group for enjoyment, benefit and knowledge.
Children and parents also identified changes in their food
and physical activity habits. Evaluations were obtained
from children and parents at week 10 (final) and week 22
(follow-up). Children and parents in the special
intervention group also completed weekly evaluations.

Statistical Analysis

Descriptive statistics were computed by assigned group
and gender. Plots were constructed to examine the data for
outliers and possible gross departure from normality
(Appendix D).

Assignment to the original two treatment groups was at
random within matched pairs by gender, age and relative
weight. However attrition among participants of the study

resulted in the loss of one member of nearly every original
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pair. Thus, for analysis, assignment of individuals to the
two treatment groups was considered to be completely at
random. The repeated measurement of the same individual
over time was accounted for by performing separate two way
analysis of variance (treatment and gender) on the
difference of each study response for each individual at
pairs of time points of interest. Time points of interest
for anthropometric measurements included weeks 0, 10 and 22.
Time points of interest for dietary and activity
measurements included weeks 0, 4, 10, 16 and 22. For
instance, the difference in the relative weights between 22
(follow-up) and week 0 (baseline) for each individual
available at follow-up was analyzed in a two way analysis of
variance. Anthropometric, dietary and activity data of
study participants with complete anthropometric measurements
for weeks, 10 and 22 were used in the final analysis.
Eleven children in each group had complete anthropometric
measurements at the end of the study. However, the follow-
up measurements of one preadolescent male in the standard
care group were removed before analysis. Due to illness and
scheduling conflicts arising from sports practice, the
anthropometric, dietary and activity measurements were
delayed by one month. Thus, the maximum number of
anthropometric, dietary and activity data sets available for
final analysis were 11 for the special intervention group

and 10 for the standard care group. The following analysis
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of variance was used, where n, represents the number of
individuals available at week 10 or 22 in the ith of the

four treatment by gender groups (i=1,2,3 and 4) and

li
N.= £ nia H
i=]

Source of Variation af
Model 3
treatment (t) i
gender (g) 1
treatment x gender 1
Error n.-4
Total n.-1

Relationships between differences in responses for
specific pairs of time points were studied by the use of
regression techniques. Pearson product-moment correlation
coefficients were calculated for each dependent-independent
variable pair. Dependent variables were relative weight and
BMI. Independent variables were total calories, grams of
fat, activity factors and percentage of calories from fat.
The relationships between the differences in either of the
dependent variables and the differences in either grams of
fat or percentage of calories from fat was tested by Ho:r<o0
versus Ha:r>0. The relationships between the differences in
either dependent variables and the differences in either
total calories or activity factors were tested by Ho:r=0
versus Ha:r#0. Multiple regression analysis was used to
describe the extent, direction and strength of the
relationship between the previously identified independent

variables and either of the previously identified dependent
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variables. A significance level of 0.05 was used for all
tests of significance. All analyses were performed by using
the Statistical Analysis Systems package (SAS Institute,
Inc, Cary, NC).
Results

Sixteen children were enrolled in a group at the start
of the study. Eleven children remained in each group until
the end of the study at week 22. Attrition was due to
family illness (1), lack of interest for weight control on
the part of the child (6) or conflict with parent's schedule
(3). The latter reason was given for two participants in
the standard care group even though the counseling sessions
were scheduled at the convenience of participants and their
families. Not every child or parent completed all forms or
all questions on a form. Results of the food behavior
questionnaires, evaluations and the utilization of activity
incentives are discussed elsewhere (Chapter 2).

Demographic Data of Children and Parents

Each group consisted of 16 children. The special
intervention group contained seven boys and nine girls,
while the standard care group contained an equal number of
boys and girls. Initial anthropometric measurements were
similar between and within the two groups (Table 4). Both
groups contained Caucasian, Black and Hispanic children.

Mothers in the special intervention group were heavier

than the mothers in the standard care group, while the
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fathers in either group had similar heights and weights.
Mean BMI values of fathers in both groups and mothers in the
standard care group were above the BMI level associated with
the lowest mortality risk (Garfinkel, 1979). The mean BMI
value of mothers in the special intervention group was above
30 kg/m?, the value used to define obesity in adults (Bray,
1978). Since the weight status of family members tend to
aggregate (Garn and Clark, 1976; Garn, 1981: Price, 1990;
Unger, 1990), it was not unexpected that the children
recruited for the study would have overweight or obese
parents.

Parents in the special intervention group tended to be
less educated than the parents in the standard care group.
More mothers in the special intervention group had not
completed high school, while every mother in the standard
care group had completed high school. More mothers in
standard care group had attended and/or obtained a college
degree compared to mothers in the special intervention
group. Approximately 25% of the fathers in the special
intervention group had not completed high school with two of
the fathers obtaining less than an eighth grade education.

A similar proportion of fathers in both groups had completed
high school, while more fathers in the standard care group
had attended or completed college than fathers in the

special intervention group.
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Only one family in the special intervention group and
three families in the standard care group indicated a family
medical history free of any chronic diseases (Table 5).
Family medical histories of the reminding families in either
intervention group included heart disease, hypertension,
diabetes mellitus, cancer or a combination of these
diseases. Medical histories of the children in either group
were not exceptional. One child in the special intervention
group was being treated for asthma. As discussed by Unger
(1990), the development and maintenance of obesity may be
associated with asthma through an affect on a child's
exercise capacity.

Six children in the special intervention group and five
children in the standard care group experienced a recent
change in weight prior to the start of the study (Table 18).
Changes in weight varied from one to five pound weight loss
to 21-25 pound weight gain. Two children in each group
indicated they had experienced a recent weight change but
did not identify the direction or amount. However, the
majority of children in both groups may not have been aware
of any recent weight changes. Eleven children in each group
were referred to the study by their school nurse. This
number corresponds to the number of children reporting no
recent weight change in either group. Five children in

either group were referred to the study by local physicians
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TABLE 18. Self-Reported Weight Changes of Children That Occurred Six Months
Before Intervention.

Response Freguency

Special Standard
Intervention Care
Group Group
weight Change {n=16) (n=16)
No change in weight., 1bs. 10 11
Decrease 1n welight, lbs.
1-5 1 2
Increase 1n welght, 1bs.
1-5 1 0
6-10 1 0
16-20 0 1
21-25 1 0
Unidentified amount of weignt change 2 2
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which corresponds to the number of children reporting a
recent change in weight.

Only one child in the special intervention group had
previously attempted weight loss. This child had enrolled
in a school-based weight loss program two years prior to the
onset of this study. All other children indicated that they
had not attempted weight loss prior to this study.

Food dislikes of children in either group included the
usual food dislikes of childhood such as vegetables and
liver. The majority of children in either group enjoyed
"all" foods. Foods highlighted by children in both groups
included pizza, tacos and ice cream. The majority of the
children in both groups had not experienced any recent
changes in appetite, food preparation habits or food
purchasing habits.

The physical activity of three children in the special
intervention group was limited by an asthma condition (1)
and size (2). All other children were free of any
conditions or physical handicaps that would interfere with
physically activity.

As a group, children who completed the special
intervention program were slightly less physically active
(7.8 + 1.4 (SEM) hours per week] than children who initially
were assigned to the special intervention group (9.2 + 2.7
hours per week), but watched similar amounts of television

per week (25.0 + 3.6 hours and 25.2 + 3.2 hours,
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respectively, Table 19). Type of physical activities
included "other" activities such as tag and tetherball,
bicycling, walking and team sports. Children who completed
standard care also were slightly less physically active
(11.1 + 3.2 hours per week) than children who initially were
assigned to standard care (15.8 + 3.5 hours per week), but
watched similar amounts of television per week (29.1 +3.9
and 28.6 + 4.2 hours, respectively). Type of physical
activities included walking, bicycling and team sports.

Anthropometric Data

At the start of the study, children in the special
intervention group demonstrated a mean relative weight of
1.46 + 0.08, while children in the standard care group
exhibited a mean relative weight of 1.43 + 0.06 (Table 20).
Relative weights of children in the standard care group were
significantly lower (P=.0004) at week 10 (1.34 + 0.06) than
at the start of the study (Table 20a). Relative weights of
children in the standard care group remained significantly
lower (P=0.0251) at week 22 (1.34 + 0.05) than at the start
of the study. No significant differences were observed
between the relative weights of children in the standard
care group at weeks 10 and 22 or between the relative
weights of children in the special intervention group with
any time point pair.

Similar patterns were observed among the BMI values of

the two groups. BMI values of children in the standard care
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TABLE 19. \lverage weekly Amount and Type of Physical Activity.'

Hours Per Week

8rI

Special Standard
Intervention Care
. 14 Group (111 14 Group F1 1]
Activity (n=16) (n=11) (n=16) (n=10)
Wwalking 2.2 £ 0.6 1.4 £ 0.7 7.6 £ 3.2 8.3 + 4.9
Jogging 0.2 £ 0.2 0.2 £ 0.2 0.9 * 0.5 0.6 + 0.5
Swimming 0.2 £ 0.2 0.3 £0.3 0.3 £ 0.2 0.5 £ 0.3
Bicycling 2.2 £+ 0.1 2.4 £ 0.7 3.4 £ 1.0 2.0 + 0.5
Team Sports 1.5 £+ 0.6 1.9 £ 0.9 2.9 £ 0.9 2.5 £ 0.9
Other 2.9 £ 1.3 1.7 £ 1.0 0.9 * 0.6 1.4 £ 1.0
Total/wk 9.2 ¥ 2.7 7.8 £ 1.4 15.8 £ 3.5 11.1 = 3.2
T.V., hr/d 3.6 = 0.5 3.6 £ 0.5 3.9 £ 0.6 4.0 £ 0.5
T.V., hr/wk 25.2 ¢ 3.2 25.0 ¢ 3.6 28.6 t 4.2 29.1 % 3.9
‘Mean *SEM

“Initial average weekly amount and type of physical activity for total sample by
Lgtervention strategy. _

Initial average weekly amount and type of physical activity for sample with
complete anthropometric data by i1ntervention strategy.



TABLE 20. Children’s Initial, Final and Follow-up Anthropometric Measurements.'

Special Intervention Group

Standard Care Group

(n=11) (n=10)
Week Week
0 10 22 0 10 22
1.46 1.45 1.42 1.43 1.343 1.34%
Relative Weight (0.08) (0.08) (0.08) (0.06) (0.06) (0.05)
27.8 28.1 28.1 27.0 25,98 26.4°
BMI (1.4) (1.5) (1.5) (1.0) (1.0) (1.0)
sum of 'four , 117.9 119.6 114.6 127.3 125.3 Vad g
skinfolds (9.8) (10.8) (9.4) (8.1) (8.1) (8.4)
Blood Pressure

110.4 108.3 198 111.8 106.5 105,78
Systolic 3.1) (3.5) (2.5) (3.5) (3.8) {211
76.5 74.9 75.2 78.0 73.7 728
Diastolic (2.4) (3.0) (2.0) (2.4) 02523 (2.4)

'Mean (+SEM).

'Tricipita1, bicipital, suprailiacal and subscapular skinfold measurements were used to
calculate the sum of skinfolds (mm).

!significantly different from week 0, P
bSignificantly different from week 0, P
‘significantly different from week 0, P

I~ A LA

0.001.
0.05.
0.01.

6v1



TABLE 20a.

Least Squares Means of Differences

of Children's Anthropometric Measurements.

Measurement Trt! sex'! WkO-Wk10* Pr(t] Wk10-wk22* P>(t] Wko-wk22* Pyt]
Relative weight 1 1 0.00500000 0.02500000 0.03000000
(0.02116156) 0.8160 (0.02386169) 0.3094 (0.02623557) 0.2687
1 2 0.01285714 0.02285714 0.03571429
(0.01599664) 0.4326 (0.01803774) 0.2222 (0.01983223) 0.0895
2 1 0.11750000 -0.00250000 0.11500000
(0.02116156) 0.0001  (0.02386169) 0.9178 (0.02623557) 0.0004
2 2 0.06666667 0.00000000 0.06666667
(0.01727834) 0.0013 (0.01948299) 1.0000 (0.02142126) 0.0063
BMI 1 1 ~-0.52500000 -0.05000000 -0.57500000
(0.41284734) 0.2206  (0.43172509) 0.9092 (0.42083559) 0.1896
1 2 -0.22857143 0.07142857 -0.15714286
(0.31208326) 0.4739 (0.32635349) 0.8294 (0.31812180) 0.6276
2 1 1.70000000 -0.65000000 1.05000000
(0.41284734) 0.0007 (0.43172509) 0.1505 (0.42083559) 0.0232
2 2 0.71666667 -0.30000000 0.41666667 -
(0.33708844) 0.0484 (0.35250206) 0.4066 (0.34361082) 0.2419
sum of skinfolds 1 1 -2.43333333 4.70000000 2.26666667
(3.16785144) 0.4536  (2.36245801) 0.0640 (3.46638513) 0.5225
1 2 -1.31428571 5.05714286 3.74285714
(2.07384557) 0.5352  (1.54659181) 0.0048 (2.26928175) 0.1186
2 1 5.45000000 4.22500000 9.67500000
(2.74343982) 0.0644 (2.04594865) 0.0555 (3.00197758) 0.0053
2 2 -0.31666667 2.33333333 2.01666667
(2.24000923) 0.8893 (1.67051008) 0.1816 (2.45110443) 0.4227

0ST



Measurement Tre! sex" Wko-Wk10" Pylt] Wk10-wk22"® Pylt] Wko-wk22" P>lt]

Systolic blood 1 1 5.75000000 -6.75000000 -1.00000000
pressure (4.83375590) 0.2506 (4.27877882) 0.1331 (3.69739006) 0.7901
1 2 0.00000000 -0.85714286 -0.85714286
(3.65397600) 1.0000 (3.23445276) 0.7942 (2.79496417) 0.7628
2 1 3.75000000 4.00000000 7.75000000
(4.83375590) 0.4485 (4.2787882) 0.3630 (3.69739006) 0.05613
2 2 6.33333333 -1.33333333 5.00000000

(3.94674516) 0.1270 (3.49360828) 0.7074 (3.01890634) 0.1160

Diastolic blood 1 1 3.50000000 -3.25000000 0.25000000

(3.05235593) 0.2674 (3.37333318) 0.3488 (3.55127014) 0.9447

1 2 0.57142857 1.42857143 2.00000000
(2.30736420) 0.8074 (2.55000020) 0.5826 (2.68450789) 0.4664

2 1 2.00000000 0.00000000 2.00000000
(3.05235593) 0.5211 (3.37333318) 1.0000 (3.55127014) 0.5807

2 2 5.83333333 2.33333333 8.16666667
(2.49223818) 0.0317 (2.75431501) 0.4087 (2.89959993) 0.0119

t

Least Squares Mean Difference (1SEM).

Trt: 1 = Special Intervention Group with maximum n=11; 2 = Standard Care Group with maximum
n=10; n varies at each time point.

Sex: 1 = Boys with maximum n=8; 2 = Girls with maximum n=13; n varies at each time point.

IST
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group were significantly lower (P=0.0005) at week 10 (25.9 +
1.0 kg/m®) than at the start of the study (27.0 + 1.0
kg/m?). BMI values of children in this group continued to
be significantly lower (P=0.0099) at week 22 (26.4 + 1.0
kg/m?) than at the start of the study. No significant
differences were observed between the BMI values of children
in the standard care group at weeks 10 and 22 or between the
BMI values of children in the special intervention group at
any time point pair.

Systolic blood pressures of children in the standard
care group were significantly lower (P=0.0423) at week 22
(105.7 + 2.7 mm Hg) than at the start of the study (111.8 +
3.5 mm Hg). No significant differences were found among
diastolic blood pressure levels or sums of four skinfold
measurements between the two groups.

Nutrient Analysis

No significant differences were found among nutrient
intakes by group (Table 21). Percentage of calories from
fat was found to significantly different (P=0.0257) at week
4 than at week 0 among boys (Tables 22 and 22a). No other
significant differences were found among nutrient intakes by
gender.

Nutrient densities for protein, dietary fiber, calcium,
iron, zinc and vitamin A were greater at weeks 10 and 22
than at baseline among children in the special intervention

group (Table 23). Nutrient density for dietary fat was



TABLE 21. Daily Nutrient Intake Analysis of Children by Intervention strategy.'

Special Intervention Group Standard Care Group
Week wWeek
0 4 10 16 22 1] 4 10 16 22
v v L i

2254 2006 1668 1478 1638 1879 1365 1645 1490 1338

Calories, Kcal (218) (186) (144) (227) (110) (94) (150) (e8) (124) (124)
66.7 69.4 65.4 62.6 65.6 64.0 54.3 68.6 70.5 58.7

Protein, g (5.3) (3.4) (6.3) (10.6) (5.3) (6.4) (6.5) (3.3) (7.7) (6.0)
273 226 180 196 199 224 173 204 177 173

Carbohydrate, g (30) (20) (11) (32) (14) (11) (21) (17) (18) (16)
71.8 59.8 49.0 60.1 50.6 61.7 56.1 60.1 60.6 52.8

Simple Sugar, g (12.8) (7.2) (6.5) (11.8) (4.9) (8.8) (10.7) (9.9) (9.3) (7.9)
9.9 9.8 9.0 10.1 11.0 g e | 8.0 10.7 9.8 9.9

Dietary Fiber, g (1.5) (1.3) (1.2) (1.5) (1.5) (0.6) (1.2) (1.2) (1.3) (1.4)
) 83.1 75.4 .61.8 48.4 62.6 70.7 45.6 64.0 50.7 45.1
l-/Fat.. g (9.0) (6.0) (8.9) (8.5) (6.0) (8.9) (5.6) (7.9) (5.6) (4.9)
232 222 204 166 184 223 147 188 187 165

Cholesterol, mg (28) (22) (53) (26) (20) (22) (22) (27) (21) (31)
808 828 673 821 853 741 742 846 776 789

Calcium, mg (102) (96) (101) (188) (102) (90) (114) (83) (98) (118)
13.9 13.1 10.6 10.0 11.8 12.4 10.5 13.8 10.3 9.6

Iron, mg (1.9) (1.5) (0.8) (1.5) (1.5) (1.2) {EaT) (1.7) (0.9) (1.0)
8.1 9.7 7.3 11.2 7.6 7.3 T2 9.6 8.1 7.1

Zinc, mg (0.8) (1.1) (1.0) (1.8) (0.6) (0.9) (0.7) (0.7) (0.9) (1.0)

€81



Special Intervention Group

Standard Care Group

Week Week
0 4 10 16 22 0 4 10 16 22
84.0 103.2 74.3 67.8 5.5 70.6 71.3 76.3 60.6 66.6
Vitamin C, mg (14.5) (16.8) (10.3) (14.4) (9.6) (10.1) (11.3) (19.5) (12.4) (18.4)
B66 943 724 B48 1387 909 919 1650 798 1069
Vitamin A, RE (239) (213) (121) (90) (375) (149) (171) (499) (108) (300)
213 218 129 216 163 140 145 185 171 163
Folacin, ug (50) (28) (13) (22) (27) (11) (24) (24) (22) (30)
18.41 15.0 17.0 17.8 16.2 13.9 16.3 16.7 19.7 7.5
Protein, %Kcal (0.8) (0.8) (1.3) t252) (0.7) t1:1) (0.4) (0.8) (1..5) (0.9)
52.0 48.5 47.8 53.2 49.3 50.1 b2.17 49.2 48.8 51.8
Carbohydrate, %Kcal(2.2) (1.3) (2.2) (2.6) (1.6) (2.3) (1.7) (3.2) (2.4) (1.8)
35.1 36.5 35.2 29.0 34.5 36.0 31.0 34.1 31.5 30.7
Fat, %Kcal T (1.1) {2.4) o T o5 o 0 (1.8) (1.7) (2.9) (:2-5%) i &
Polyunsaturated
fat: saturated 0.522 0.402 0.476 0.380 0.399 0.465 0.349 0.399 0.498 0.340
fat ratio (0.062) (0.090) (0.038) (0.059) (0.097) (0.088) (0.037) (0.052) (0.056) (0.0839)
66.8 153 57.6 §3.1 64.9 69.4 53.2 69.6 49.9 53.5
Keys' score' (4.9) (7.9) (7.8) {7:5) (7.5) (5.8) (6.2) (9.0) (4.4) [ e |
. 37.6 38.6 30.8 24.9 311 35.8 24.17 34.1 25.3 24.7
csI' (34:1) (3.5) (6.7) (4.2) (3.3) (3.3) (3:3) (4.5) (2.2) (3:3)

'Mean (+ SEM) of children with complete anthropometric data; n varies at each time point with maximum
n=11 for special intervention group and maximum n=10 for standard care.

The Keys' score was calculated as

1.35[(2 x g, saturated fat) - g, polyunsaturated fat] + 1.5/ (1000 x mg, cholesterol/kCal.

"The €SI was calculated as
(1.01 x g, saturated fat) + (0.05 x mg,

cholesterol).

vST



TABLE 22. Daily Nutrient Intake Analysis of Children by Gender.'

Boys Girls
Week Week

0 4 10 16 22 0 4 10 16 22

1930 1701 1701 1347 1420 2130 1703 1629 1542 1541
Calories, kCal (258) (284) (149) (218) (124) (124) (157) (100) (121) (120)
67.5 59.6 68.2 55.4 558 64.0 83..%7 66.2 T3.4 66.3
Protein, g (9.3) (8.1) (7o) (G.1) (b.b) (4.0) (4.2) (4.4) (7.8) (5.2)
201 203 184 145 172 274 200 197 197 196

Carbohydrate, g (20) (30) (11) (24) (14) (18) (18) (16) (17) (15)
58.6 62.6 54.2 50.4 48.6 b % 55.4 54.7 64.5 5441
Simple sugar, g (10.9) (12.8) (9.2) (14.6) (8.6) (10.1) (6.7) £ T8 (8.4) (6.1)
6.7 8.0 10.6 8.4 11.0 9.9 9.5 9.4 10.5 10.1
Dietary fiber, g (0.7) (1.3) (1.1) (1.4) (1.4) £1:570) {129 (1.2) (1.3) (1.4)
75.5 55.4 70.0 50.2 54.5 T2 64.7 58.2 50.0 54 .1
Fat, g (11.5) (9.3) (10.9) (12.3) (7.9) (7.9) (6.6) (71 (4.5) (6.3)
264 190 219 127 167 207 184 182 199 180

Cholesterol, mg (34) (31) (69) (17) (34) (17) (21) (22) (19) (21)
670 559 803 633 661 83z 920 732 851 921

Calcium, mg (66) (79) (140) (187) (112) (95) (85) (69) (91) (93)
. 11.0 11.8 11.3 7.8 9.5 14.4 13:8 12.8 11.1 1155
Iron, mg (1.8) (2.5) (0.9) (1.0) (1.0) (1.3) (1.2) (1.6) (0.8) (1.3)
B.3 8.6 9.3 6.9 6.3 Tue 8.6 7.9 9.9 8.0
Zinc, mg (1.2) (1.4) (1.4) (1.8) (1.0) (0.6) (0.8) (0.6) (0.9) (0.86)
73.6 86.7 68.9 66.2 76.4 78.9 B8.9 79.4 61.3 532

Vitamin C, mg (12.2) (22.6) (13.3) (27.7) (22.5) (11.9) (11.7) (15.7) (8.9) (7.9)

GS1



Boys Girls

Week Week
0 4 10 16 22 0 4 10 16 22
679 748 862 662 1741 1011 1038 1394 872 925
Vitamin A, RE (179) (225) (172) (184) (671) (177) (168) (431) (83) (127)
145 160 147 121 148 192 197 164 209 155
Folacin, mg (8) (32) (20) (34) (31) (39) (26) (21) (14) (26)
15.3 15.4 16.6 18.3 15.9 12.4 15.9 17.2 19.4 17.5
Protein, %kCal (1.2) (0.4) o e B ) (1.3) (0.7) (0.6) (0.7) (1.1) (1.6) (0.8)
47.0 52.8 45.8 47.0 49.5 53.3 48.9 50.1 51.3 51.0
Carbohydrate, %kCal(2.3) (2.4) (2.4) (4.5) (2.5) (1.9) (1.1) (2.6) (2.0) (1.3)
37.7 31.8! 37.6 34.5 34.5 34.3 35.2 32.7 29.3 31.5
Fat, %kcCal (2.0) (2.6) (2.1) (4.4) (2.1) (1.5) (1.0) (2.6) (1.5) (1.6)
Polyunsaturated
fat: saturated 0.405 0.399 . 0.405 0.493 0.494 0.543 0.364 0.458 0.453 0.295
fat ratio (0.076) (0.119) (0.066) (0.094) (0.123) (0.071) (0.040) (0.035) (0.053) (0.031)
73.3 57.4 75.0 49.2 55.5 65.3 69.1 56.4 51.5 61.9
Keys' Score' (7.0) (7.2) (10.2) (8.9) (9.9) (4.3) (7.8) (6.7) (4.1) (6.2)
39.0 28.9 38.4 807 26.5 35.3 33.9 28.17 26.2 29.0
csi*t (4.3) (4.0) (6.7) (4.5) (4.3) (2.5) (3.9) (3.8) (2.1) (2.9)

*Mean (*+ SEM) of children with complete anthropometric data; n varies at each time point with a
maximum n=11 for special intervention group and maximum n=10 for standard care group.
*The Keys' Score was calculated as
1.35 [(2 x g, saturated fat) - g, polyunsaturated fat] + 1.5/ (1000 x mg, cholesterol, kCal.
"The CSI was calculated as
(1.01 x g, saturated fat) + (0.05 x mg, cholesterol).
isignificantly different from week 0, P < 0.05.
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TABLE 22a. lLeast Squares Mean of Difference of Percent of Calories from Fat.

Percent of Calories from Fat

Trt! sex'! WikO-Wka' SEM Pylt]
1 1 5.50000000 3.77941455 0.1693
1 2 -2.66666667 2.18204601 0.2434
2 1 9.25000000 2.67244966 0.0042
2 2 3.20000000 2,39031164 0.2036

Least Squares Mean of Difference.

Trt: 1 = Special Intervention Group with maximum n=11; 2 = Standard Care Group with maximum
n=10; n varies at each time point.

Ly Sex: 1 = Boys with maximum n=8; 2 = Girls with maximum n=13; n varies at each time point.
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TABLE 23. Nutrient Densities' of Children’s Diets by Intervention Strategy.'

Special Intervention Group Standard Care Group
Week Week

W] 4 10 16 22 0 4 10 16 22

Protein, g 30.5 36.5 40.5 43.8 40.3 33.8 39.7 42.2 47.8 44 .1
(1.6) (2.6) (3.6) (56.9) (2.0) (2.9) (1.7) (2.0) (3.5) (2.1)
Carbohydrate, g 122.8 113.6 110.5 132.8 121.9 120.9 127.8 124.9 118.1 129.6
(8.6) (3.5) (5.5) (4.5) (3.9) (6.4) (5.0) (8.2) (6.0) (4.8)

Simple sugar, g 34.5 31.4 29.9 41.4 32.0 32.8 45.1 36.9 39.7 38.3
(T:1) (3.8) (2.8) (5.7) (3.1) (4.2) (9.3) (6.4) (4.6) (4.5)

Dietary fiber, g 4.7 5.1 5.6 7.3 6.9 4.1 6.1 6.7 6.7 7.4
(0.9) (0.7) (0.6) (1.2) (0.9) (0.3) (0.8) (0.8) (0.8) (0.8)

Fat, g 36.9 38.9 36.6 az2.3 38.0 36.6 33.4 38.4 34.7 33.9
(1.9) (2.5) (3.3) (1.9) (2.0) (3.4) (2.2) (3.3) (3.2) (1.9)
Cholesterol, mg 117.6 114.6 119.7 108.1 112.7 118.5 105.8 111.8 133.0 °130.9
(26.1) (13.3) (23.0) (12.6) (11.4) (9.6) (6.7) (11.9) (17.3) (29.0)
Calcium, mg 383.1 454 .1 412.0 527.4 514.2 397.1 573.3 526.9 512.8 583.3
(49.0) (8B4.1) (67.1) (61.5) (48.5) (40.9) (78.6) (53.1) (563.4) (67.5)

Iron, mg 6.7 6.7 6.8 6.9 T3 6.7 7.6 8.4 Tl Te
(1.2) (0.6) (0.9) (0.6) (0.8) (0.7) (0.9) (0.8) (0.6) (0.4)

Zinc, mg 3.8 5.0 4.5 8.3 4.8 3.8 5.5 5.9 5.6 5.2

(0.5) (0.5) (0.6) (1.9) (0.6) (0.4) (0.5) (0.4) (0.6) (0.5)
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Special Intervention Group

Standard Care Group

Week Week

0 4 10 16 22 0 4 10 16 22

Vitamin C, mg 40.5 52.6 45.2 55.4 37.1 37.0 54.8 47 .1 38.1 48.6
(9.1) (9.3) (5.8) (22.8) (8.3) (4.6) (7.8) (12.5) (6.3) (12.4)

Vitamin A, RE 430.3 523.5 469.7 615.6 893.7 487.0 906.5 1028.7 539.5 797.8
(127.8) (140.6) (92.1) (99.4) (269.2) (76.0) (330.0) (314.0) (B1.7) (222.4)

Folacin, ug 112.9 111.4 7.7 168.7 100.3 75.6 112.0 119.8 112.8 113.9
(34.7) (12.3) (4.5) (51.1) (20.4) (6.4) (15.9) (20.6) (13.3) (21.0)

'Nutrient density was calculated as [(mean nutrient intake/mean caloric intake) X 1000] (Hansen and

Wyse, 1980).

'Mean (+SEM) of children with complete anthropometric data; n varies at each time point with maximum

n=11 for special i1ntervention group and n=10 for standard care group.
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similar at weeks 0 and 10 before increasing at follow-up.
Nutrient densities for carbohydrate, simple sugars and
folacin declined at weeks 10 and 22 compared to baseline.
Nutrient densities for vitamin C and cholesterol increased
at week ten compared to baseline before decreasing at
follow-up.

Nutrient densities for protein, carbohydrate, simple
sugars, dietary fiber, calcium, iron, zinc, vitamins A and C
and folacin were greater at weeks 10 and 22 than at baseline
among children in the standard care group. Nutrient density
for fat increased at week 10 compared to baseline before
decreasing at follow-up. Nutrient density for cholesterol
decreased at week 10 compared to baseline before increasing
at follow-up.

Among boys and girls, nutrient densities for protein,
dietary fiber, iron, vitamin A and folacin increased at
weeks 10 and 22 compared to week 0 (Table 24). Nutrient
densities for dietary fat among boys and girls initially
increased at week 10 before decreasing at week 22 compared
to baseline. Among boys, nutrient densities for
cholesterol were lower at weeks 10 and 22 than at week 0,
while among girls, nutrient densities for cholesterol were
greater at weeks 10 and 22 compared to baseline. Nutrient
densities for carbohydrate were greater at weeks 10 and 22
compared to baseline among boys; whereas, among girls,

nutrient densities for carbohydrate were lower at weeks 10



TABLE 24. Nutrient Densities’ of Children’s Diets by Gender.'
Boys Girls
Week Week
0 4 10 16 22 0 4 10 16 22
Protein, g 35.8 36.8 40.6 42.9 39.4 30.2 38.8 41.9 48.2 43.8
(3.8) Lk M) ) (3.3) (4.2) (1.7) {(1.3) (2.2) (2.6) (3.8) (2.0)
Carbohydrate, g 108.0 124.4 115 108.6 122.0 130.0 118.0 121.9 127.8 127.7
(7.1) (7.4) (7.1) (6.4) (5.9) (6.0) (3.2) (7.0) (5.4) (3:5)
Simple sugar, g 33.1 45.4 32.6 36.9 35.8 33.9 33.5 34.0 41.6 34.4
(65.6) (12.2) (6.1) (8.1) (6.3) (56.4) (3.4) (4.5) (4.0) (2.4)
Dietary fiber, g 3.7 5.2 6.3 6.2 8.0 4.8 5.8 5.9 7.0 6.6
(0.4) (0.8) (0.6) (0.4) (1.0) (0.7) (0.7) (0.8) (0.9) (0.8)
Fat, g 39.2 33.7 40.9 37.9 37.9 35.3 37.8 35.4 32.4 34.9
(3.0) (3.8) (3.2) (7.3) (2.6) (2.86) (1.6) (3.1) (1.7) (1.7)
Cholestercl, mg 148.9 113.8 120.8 103.9 130.0 100.1 108.4 112.6 134.7 116.1
(29.3) (10.9) (28.6) (22.1) (37.6) (9.1) (10.4) (11.3) (156.7) (8.7)
Calcium, mg 384.0 388.2 489.0 442.6 452.0 494 .2 581.9 456.9 546.9 605.7
(51.7) (79.5) (84.8) (105.0) (54.1) (40.1) (73.7) (41.5) (39.2) (51.4)
Iron, mg 6.1 6.8 6.8 6.0 6.6 7.0 7.3 8.1 7.4 7.6
(1.1) (0.7) (0.6) (0.5) (0.4) (0.8) (0.8) (0.9) (0.5) (0.7)
Zinc, mg 4.4 5.5 6.5 4.9 4.3 3.5 5.2 5.0 6.9 5.4
(0.5) (0.7) (0.7) (1.0) (0.5) (0.4) (0.3) (0.4) (0.9) (0.5)
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Boys Girls

Week Week
0 4 10 16 22 0 4 10 16 22
Vitamin C, mg 38.3 53.5 40.1 43.4 56.1 38.9 53.7 50.0 42.9 34.2
(3.8) (11.1) (7.3) (14.2) (15.8) (7.5) (7.3) (10.0) (9.6) (6.1)
Vitamin A, RE 385.6 197.2 550.8 4817.5 1245.0 503.6 651.1 875.4 591.7 603.7
(103.2) (449.6) (135.0) (102.9) (414.1) (95.4) (114.5) (268.0) (59.6) (73.1)
Folacin, ug 89.0 102.6 93.7 82.5 105.8 95.7 117.0 101.9 146.9 107.4
(19.5) (16.4) (22.3) (15.8) (20.8) (24.7) (12.2) (13.1) (21.5) (20.0)

'‘Nutrient Density was calculated as [(mean nutrient intake/mean caloric intake) X 1000] (Hansen and
Wyse, 1980).

*Mean (+SEM) of children with comp lete anthropometric data; n varies at each time point with maximum
n=11 for special intervention group and n=10 for standard care group.
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and 22 than at baseline. Among boys, nutrient density for
simple sugars initially decreased at week 10 compared to
week 0 before increasing at follow-up. Among girls,
nutrient densities for simple sugars were higher at weeks 10
and 22 than at baseline. Nutrient densities for calcium and
vitamin C among boys were greater at weeks 10 and 22
compared to baseline. Nutrient density for calcium among
girls initially decreased at week 10 before increasing at
week 22 compared to baseline. 1Initially, the nutrient
density for vitamin C increased at week 10 compared to week
0 before decreasing at follow-up. Boys' nutrient density
for zinc initially increased at week 10 compared to baseline
before decreasing at follow-up, while nutrient densities for
zinc among girls were greater at weeks 10 and 22 compared to
baseline.

Children in both groups, regardless of week, were
consuming diets containing fewer calories per kilogram of
body weight than recommended by the National Research
Council (1989) for their age and sex (Table 25). At weeks
10 and 22, caloric intakes of children in the special
intervention group decreased by 586 and 616 calories,
respectively compared to week 0 (Table 21). Caloric intakes
of children in the standard care group also were lower at
weeks 10 and 22 compared to baseline. Heights of children
in both groups increased during the study, despite the

decreased total caloric intake.
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TABLE 25. Changes in Weight and Height in Relation to Caloric Content of
Children’s Diets by Intervention Strategy.

Special Standard
Intervention Care
Group Group
Week Week
0 0 22 0 10 22
Calories, Kcal 2254 1668 1638 1878 1645 1338
(218) (145) (110) (94) (87) (124)
Weight, kg 58.4 60.6 62.0 57.5 57.1 59.1
(3.7) (4.1) (4.0) (3.2) (3.1) (3.4)
Height, cm 144.6 146.3 148.0 145.4 148.1 149.3
(2.1) (2.1) (2.1) (2.86) (2.9) (3.0)

*Mean (+ SEM) of children with complete anthropometric data; n varies at
each time point with maximum n=11 for special 1ntervention group and n=10
for standard care group.
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Activity Factors

Activity factors for children in the special
intervention group were significantly greater at week 22
than at weeks 0 (P=0.0048) and 16 (P=0.015, Tables 26 and
26a). Activity factors for children in the standard care
group were significantly lower (P=0.0271) at week 22 than at
week 10. No significant differences were observed among the
activity factors by gender.

Correlations and Multiple Regression Analysis

A significant correlation was observed between the
change in relative weight between weeks 0 and 10 and the
change in grams of fat between weeks 0 and 16 for the
standard care group (r=0.64, P=0.0268, Appendix D).
Significant correlations also were observed between the
change in BMI between weeks 0 and 10 and the change in grams
of fat between weeks 0 and 4 (r=0.69, P=0.0196) and weeks 0
and 10 (r=0.76, P=0.0085). A significant correlation was
observed between the change in BMI between weeks 0 and 10
and the change in percentage of calories from fat between
weeks 0 and 10 (r=0.64, P=0.03165). No other significant
correlations were observed.

Relationships between independent variables and
dependent variables were described by multiple regression
analysis (Appendix D). The change in relative weight
between weeks 0 and 10 equaled 0.071 (P=0.00025) plus

0.00081 (P=0.0268) multiplied by the change in grams of fat



166

TABLE 26. Children’s Daily Activity Factors by Intervention
Strategy and Gender.’!

WEEK
0 4 10 16 22
Special 1.75 1.82 1.94 1.64 2.05%°

Intervention (0.11) (0.12) (0.18) (0.09) (0.13)
Intervention Group

Strategy s
Stanaara 1.67 1.60 1.75 1.66 1.52%
Care (0.10) (0.13) (0.16) (0.12) (0.08)
Group
1.73 1.62 1.96 1.63 1.90
Boys (0.10) (0.13) (0.21) (0.07) (0.21)
Gender

1.69 1.77 1.78 1.66 179
Girls (0.10) (0.12) (0.15) (0.10) (0.11)

'Mean (+SEM) of children with complete anthropometric data; n
varies at each time point with maximum n=11 for special
intervention group, n=10 for standard care group, n=8 for boys
and n=13 for giris.

‘Daily activity factor was calculated by multiplying
representative values for activity categories per unit time of
activity. Sum was divided by 24 hours. Activity categories were
resting, very light, light, moderate and heavy. Representative
values for each category were 1.0, 1.5, 2.5, 5.0 and 7.0,
respectively (National Research Council, 1989).

!significantly different from week 0, P < 0.01.

“S1gn1f1cantly different from week 10, P.< 0.05.

‘significantly different from week 16, P ¢ 0.05.



TABLE 26a. Least Squares Means of Differences of Children's Daily Activity Factors.

t ++

Difference Trt Sex LSMean SEM P>[t]
WkO-Wk4 1 1 -0.026666067 0.13971965 0.8516
1 2 -0.04600000 0.10822638 0.6778
2 1 0.31250000 0.12100077 0.0227
2 2 -0.05800000 0.10822638 0.6011
WkO-Wk10 1 1 -0.33333333 0.13273959 0.0289
1 2 -0.14000000 0.11495585 0.2488
2 1 0.07333333 0.13273959 0.5917
2 2 -0.07400000 0.10281964 0.4867
WkO-Wk16 1 1 0.18000000 0.32870960 0.5949
1 2 0.01000000 0.14700340 0.9470
2 1 D.13000000 0.18978058 0.5075
2 2 -0.02500000 0.13419513 0.8556
wWkO-Wk22 1 1 -0.50500000 0.17551268 0.0122
1 2 -0.23166667 0.14330551 0.1283
2 1 0.33000000 0.20266459 0.1257
2 2 0.07800000 0.15698332 0.6270
Wk4-Wk10 1 1 -0.30666667 0.18445515 0.1223
1 2 0.01000000 0.14287835 0.9484
2 1 -0.35333333 0.18445515 0.0796
2 2 -0.01600000 0.14287835 0.9127
Wk4-Wk16 1 1 0.07000000 0.23185915 0.7689
1 2 0.05600000 0.10369057 0.6010
2 1 -0.25666667 0.13386394 0.08B42
2 2 0.07000000 0.10369057 0.5149
Wkd4-Wk22 1 1 -0.51333333 0.21092499 0.0315
1 2 -0.22166667 0.14914649 0.1630
2 1 -0.09666667 0.21092499 0.6549
2 2 0.18000000 0.18266640 0.3439
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Difference Trt! sex'! LSMean SEM P>[t]
Wk10-Wk16 1 1 0.22000000 0.39377500 0.5917
1 2 0.20500000 0.19688750 0.3282
2 1 0.25500000 0.27844097 0.3865
2 2 0.08600000 0.17610153 0.6384
Wk10-Wk22 1 1 -0.20666667 0.17671697 0.2669
1 2 -0.14600000 0.13688438 0.3090
2 1 0.25666667 0.17671697 0.1743
2 2 0.21500000 0.15304139 0.1877
Wki16-Wk22 ' 1 1 -0.51000000 0.25659523 0.0781
1 2 -0.39600000 0.11475287 0.0073
2 1 0.09500000 0.18144023 0.6132
2 2 0.06000000 0.11475287 0.6137
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Trt: 1 = Special Intervention Group with maximum n=11; 2 = Standard Care Group with maximum
n=10; n varies at each time point.

" Sex: 1 = Boys with maximum n=B; 2 = Girls with maximum n=13; n varies at each time point.
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between weeks 0 and 16. The change in BMI between weeks 0
and 10 equaled 1.0045 (P=0.0004) plus 0.0154 (P=0.0085)
multiplied by the change in grams of fat between weeks 0 and
10. The change in BMI between weeks 0 and 10 equaled 1.08
(P=0.00065) plus 0.0444 (P=0.03165) multiplied by the change
in the percentage of calories from fat between week 0 and
ten.
Discussion

Mean initial weights and heights of children from both
groups were above the 95th percentiles and 75th percentiles,
respectively for males and females of this age (Hamill,
1979). Mean abdominal:hip circumferences for both groups
were greater than the mean abdominal:hip circumferences
reported for males or females of this age (Forbes, 1990).
Abdominal:hip circumferences greater than 0.90 for males and
greater than 0.80 for females are indicative of abdominal
obesity (Gray and Bray, 1988). Abdominal obesity has been
associated with elevated blood pressure levels among
children (Shear, 1987: Gutin, 1990). Mean diastolic blood
pressure readings of both groups were high normal (Task
Force on Blood Pressure Control in Children, 1987).

A high normal blood preésure level may be considered
normal if the elevation is due to an excess height or lean
body mass for age. Mean heights of children in both groups
were less than the height cutoffs used by the Task Force to

identify an excessive height, while mean weights for both



170
groups were greater than the weight cutoffs. An excess of
lean body mass can be dismissed as an explanation for the
elevated blood pressure level based on mean abdominal:hip
circumferences, triceps skinfold thicknesses and mean sum of
skinfold thicknesses. Mean abdominal:hip ratios for both
groups were indicative of abdominal obesity. Mean triceps
skinfold thicknesses for both groups were greater than the
95th percentiles for both males and females of this age
group (Must, 1991a). Mean sums of skinfolds thicknesses
indicated that the mean percentages of body fat for children
of either group were greater than 35% (Westrate and
Deurenberg, 1989).

Skinfold thicknesses in extremely obese individuals are
difficult to measure accurately (Bray and Gray, 1988).
Extreme obesity among children is indicated by a sum of
skinfolds thickness exceeding 120-140 mm (Westrate and
Deurenberg, 1989). Mean sums of skinfolds thicknesses for
children in either group were greater than or equal to the
lower end of this range. Thus, the skinfold measurements of
children in either group may be inaccurate.

A percentage of body fat greater than 30% defines
obesity in preadolescent children. Weight loss was
identified as the most desirable method to correct high
blood pressure among obese children (Task Force on Blood
Pressure Control in Children, 1987). Significant

improvements were observed among the systolic blood pressure
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levels and weight statuses of children in the standard care
group by follow-up.

Initial mean relative weights of children in both
groups were indicative of moderate obesity. Mean relative
weights of the children in the standard care group at weeks
10 and 22 would be classified as mildly obese. Mean BMI
values of children in both groups remained above the 95th
percentile regardless of sex group (Must, 1991b; Hammer,
1991). Thus, initial mean values for BMI and triceps
skinfold thicknesses would categorize children in both
groups as superobese, while initial mean relative weights
would classify these children as moderately obese. As
discussed by Marshall and co-workers (1991), inconsistencies
exist among the standards used to define obesity.

Compositions of the children's initial diets,
regardless of gender were consistent with dietary intake
data complied from NHANES II (Carroll, 1983). Initial mean
daily intakes of calories, fat and cholesterol fell
approximately at the 50th percentile for boys of this age
group. Mean intakes of protein and iron among boys fell
between the 25th and 50th percentiles, while mean intakes of
calcium and carbohydrate fell at approximately the 25th
percentiles. Among girls, initial mean intakes of protein,
fat, cholesterol and calcium fell at approximately the 50th
percentiles for girls of this age group; whereas, initial

mean intakes of calories, iron and carbohydrate fell at
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approximately the 75th percentiles. Mean initial CSI values
and Key's scores calculated at week 0 for both groups were
in agreement with a typical Western diet (Connor, 1986;
Fetcher, 1967).

Discrepancies exist between initial mean total daily
caloric intakes and initial mean weights of children in
either group. As discussed previously, the initial mean
weights of children in either group were above the 95th
percentiles for boys or girls of this age group, while the
initial mean total daily caloric intake fell approximately
at the 50th percentile for boys and at the 75th percentile
for girls. Thus, children in either group consumed diets
with a caloric density less than the density recommended by
the National Research Council (1989). Although the results
of three studies verified the accuracy of food record
keeping by children (Emmons and Hayes, 1973; Stunkard and
Waxman, 1981; Baranowski, 1986), the results of other
studies (Livingstone, 1990; Mertz, 1991) indicated that the
majority of individuals, regardless of age, sex or weight
underreported their food intake by 18 to 20%. Even if an
additional 20% of the initial mean total caloric intakes was
added, initial mean total caloric intakes would fall at
approximately the 75th percentile for boys and between the
75th and 90th percentiles for girls (Carroll, 1983).

Although the absolute caloric and nutrient intake values may
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be inaccurate, the results of the dietary analysis were
based on differences among nutrient intakes.

Changes in weight and BMI values also do not agree with
the changes in caloric intakes of children in either group.
Similar discrepancies have been observed between changes in
caloric intake and changes in weight among children (Valoski
and Epstein, 1990). A change in caloric intake between 200
and 600 calories per day would be expected to result in
weight loss. Children in either group exhibited an increase
rather than a decrease in weight during the study. Thus,
significant improvements in the weight status of children in
the standard care group were due to increases in height
rather than decreases in weight. This result supports the
study's premise of weight control. Weight maintenance
rather than weight loss can be the treatment goal for obese
preadolescent children who have not completed their growth
in height.

Obesity, even during childhood is associated with poor
plasma lipid profiles (Aristimuno, 1984; Freedman, 1985:
Unger, 1990), thus weight control treatment for obese
children needs to emphasize changes in dietary fat intake.
Children in the standard care group were more successful at
reducing their dietary fat intake than children in the
special intervention group. Children in the standard care
group changed the quality of their food selections to a

greater extent than children in the special intervention
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group. Changes in the nutrient densities of protein, fat,
cholesterol, calcium, vitamin A, iron and zinc indicated
that children in the standard care group used low fat food
substitutions to a greater degree than children in the
special intervention group. Diets of the standard care
group also contained more fruit and vegetables at weeks 10
and 22 than at the start of the study as reflected by
changes in the nutrient densities for carbohydrate, dietary
fiber, vitamin C, vitamin A and folacin. Although changes
in CSI values among the two groups indicated an improvement
in the atherogenetic potential of the diets, the Key's
scores and P:S ratios of these diets indicated that more
changes in dietary fat intake were required.

Children in the special intervention group were more
successful at changing their physical activity habits than
children in the standard care group. Children in the
special intervention group altered their physical activity
habits by increasing the amount and intensity of physical
activity. Access to a variety of physical activities,
encouragement toward physical activity during the exercise
breaks, distribution of activity incentives and group
support influenced the children in the special intervention
group to become more physically active.

Initial activity factors calculated from self-reported
activity records were higher than expected. An activity

factor of 1.3 reflects a sedentary activity level, while an



175
activity level of 2.2 reflects a heavy activity level
(National Research Council, 1989). The higher than expected
activity levels may be the result of the instrument used to
monitor activity levels or may be due the misconception of
obese children toward their activity levels. The latter has
been observed in obese children participating in other
weight control programs (Hoerr, 1988).

Average amounts of television viewed by children in
both groups agreed with data reported for children of this
age (AC Nielsen CO, 1990). Weekly activity tallies were
designed to monitor changes in the amount of television
watched by children in the special intervention group.
However, few children in the special intervention group
completed the tallies.

Dietary and activity data indicated that children in
the standard care group changed the fat and nutrient content
of their diets to a greater degree than children in the
special intervention group; whereas, children in the
special intervention group increased their level of physical
activity more than children in the standard care group. The
special intervention strategy was a group based program
specifically designed to teach children and parents methods
to reduce dietary fat intake. The discrepancy between the
expectations and the results of this study can be explained
in part by the type of child participating in the study and

the differences between the intervention strategies.
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Other treatment programs for obese children screened
their participants before program entry (Minderaa and Witt;
1983, Amador, 1990; Epstein, 1990). These treatment
programs used various screening criteria including child's
age, intelligence level and desire to lose weight as well as
parents' weight, economic and marital status. Children who
satisfied program requirements specified previously were
accepted for this study.

Approximately 40% of the children recruited for this
study lived in single parent families. Parents in both
groups were less educated than parents of children recruited
for other programs, with parents in the special intervention
being slightly less educated than parents in the standard
care group. In one treatment program (Epstein, 1990), 33%
and 45% of mothers and fathers had completed college,
respectively. In the current study, only 9% of the mothers
and 18% of the fathers had completed college. Epstein
(1990) further selects obese children from families with a
socioeconomic background of a least a small businessman and
with only one obese parent.

Although the sex of obese parents has been reported not
to influence the development or maintenance of obesity among
biologic offspring (Garn, 1985), the current study indicates
that the success of obesity treatment among preadolescent
children may be associated with the weight status of the

mother. Mean BMI value of mothers in the special
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intervention group was greater than 30 kg/m?, the cutoff
value used to identify obesity among adults; whereas, mean
BMI value of mothers in the standard care group was less
than 30 kg/m?. Mean BMI values of fathers in both groups
also was less than 30 kg/m?.

As discussed by Hertzler (1981), the success of obesity
treatment, particularly among children is influenced the
level of family functioning. Many children, regardless of
group were members of families who exhibited characteristics
usually associated with dysfunctional families (Bruch, 1971;
Kinston, 1987; Christoffel and Forsyth, 1989). Several
families were referred to the clinic's family therapist or
encouraged to seek other professional care. A group based
weight control program requires the participants to be able
to work in a group setting. Many of families, regardless of
group appeared to function poorly within the context of
their family unit.

The special intervention program required the
participants and parents to be able to function in a group
setting and to match the appropriate solutions presented in
the program to their specific problems. In contrast,
standard care was an individual based program that did not
require the participants and parents to function in a group.
Furthermore, the solutions to the problems of children in
the standard care group were identified and matched by the

counselor. An individual based weight control program that
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provides specific instructions such as the type of care
given to the standard care group may be more beneficial for
children from poorly functioning families than a group based
program.

The success of the standard care group also could have
been influenced by the differences in design of the
intervention strategies. Counseling sessions for standard
care were scheduled at the convenience of children and
parents. Program sessions for the special intervention
group were held one night per week from 7:00 to 9:00 p.m..
Program attendance was observed to be greater among
participants in the standard care group than the special
intervention group. Thus, the treatment success of the
standard care group may be associated with the greater
consistency of care provided by scheduling counseling
sessions at the convenience of participants and their
families.

Conclusion

Children in the standard care group exhibited
significant improvements in relative weight and BMI at the
end of the study that continued through the follow-up
period. Although other factors may have contributed to the
improvement in the weight status of these children, changes
in dietary fat intake of children in the standard care group
were associated with the changes in their relative weight

and BMI values. Children in the standard care group altered
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the dietary fat and nutrient quality of their diets to a
greater extent than children in the special intervention
group.

Greater success of the standard care group also could
have been related to the level of family functioning, type
of individualized counseling provided as standard care,
weight status of the mother and convenience of the standard
care counseling sessions. Many children who participated in
this study lived in families that exhibited characteristics
associated with dysfunctional families. The type of care
provided to children in the standard care group involved
specific dietary and exercise instructions that addressed
the specific problems of each child. Counseling sessions
were scheduled at the convenience of children and parents in
the standard care group. Mean BMI values of mothers and
fathers in the standard care group were less than 30 kg/m°.
Thus, children and their families should be screened for the
type of weight control care best suited to their needs.
Screening criteria would include assessment of family
functioning, parent's educational level, parent's weight
status, particularly of the mother and child's desire to
control weight.

Since children in the special intervention group used
the information and materials presented, it can be inferred

that obese preadolescent children from dysfunctional



180
families could achieve greater success with individual based

counseling incorporating program strategies.



SUMMARY AND CONCLUSIONS

A newly designed special intervention program providing
food, nutrition and exercise information featured a low fat
normocaloric diet for obese preadolescent children. Program
format appeared to satisfy the preferences and needs of
children and parents from a variety of racial and
educational backgrounds. Children in the special
intervention group changed the nutrient quality but not the
fat quantity of their diets. These children, as indicated
on their program evaluations and confirmed by nutrient
analysis increased their consumption of fruits, vegetables,
dairy products and meat. However, they did not use low fat
food substitutions that were emphasized in the program.

Children in the standard care group initially altered
the nutrient quality but not the fat quantity of their
diets. After 22 weeks, these children altered the fat
guantity as well as the nutrient quality of their diets.
These children, as indicated on program evaluations and
confirmed by nutrient analysis increased their consumption
of fruits, vegetables and low fat meat and dairy products.
Changes in the dietary fat intake of children in the
standard care group were associated with significant

improvements in their relative weight and BMI values.
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Similar proportions of children in both groups
indicated on program evaluations that their amount of
physical activity increased at week ten. More children in
the standard care group indicated that their level of
physical activity increased at week 22 than children in the
special intervention group. Analysis of activity factors
confirmed that children in the special intervention group
had increased their level of physical activity at weeks 10
and 22. Children in the special intervention group altered
their level of physical activity by increasing the amount
and intensity of physical activity. The opportunity to
participate in a variety of physical activities during the
program sessions, group support, and use of activity
incentives encouraged these children to increase their level
of physical activity. Analysis of activity factors for
children in the standard care group increased slightly at
week ten compared to baseline. Activity factors for
children in this group were lower at week 22 compared to
baseline. Inconsistencies between children's perceptions of
their level of physical activity and calculated activity
factors could be attributed to inherent problems in the
instrument used to measure children's activity levels or to
children's misconceptions.

The greater improvement in weight status among children
in the standard care group compared to the children in the

special intervention group were related to the level of
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family functioning among the study participants, the type of
counseling provided to the standard care group, the weight
status of the mothers and the convenience of the standard
care counseling sessions. Many children who participated in
this study lived in families that exhibited characteristics
associated with dysfunctional families. The individualized
type of counseling provided to children in the standard care
group involved specific dietary and exercise instructions
that were tailored to the needs of the participants by the
counselor. Children and parents in the special intervention
were expected to use the nutrition and exercise information
presented in the program sessions to evaluate and change
their food and exercise behaviors. The mean BMI of mothers
in the special intervention group was indicative of obesity,
while the mean BMI values of mothers in the standard care
group and of fathers in either group were less than 30
kg/m?. Counseling sessions were scheduled at the
convenience of participants and their families in the
standard care group, while program sessions of the special
intervention strategy were held one evening per week.
Program attendance was observed to be greater among
participants of the standard care group. Greater compliance
to care may have been associated with improvements in weight
status indicators of children in the standard care group.

Results of this study suggest that children from

dysfunctional families may achieve a greater level of weight
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control success with individualized care than with a group
based program. The quality of the counselor providing the
care is an important factor in the successful treatment of
obese preadolescent children as indicated by children and
parents of the standard care group on their program
evaluations. Obese children and their families should be
screened for the type of weight control program that would
satisfy their needs and abilities. A screening instrument
needs to be devised that could identify the type of weight
control care best suited for obese children and their
respective families. Screening criteria would include
assessment of family functioning, parent's educational
level, parents' weight status, particularly of the mother
and child's desire to lose weight.

The materials and activities that were developed for
the special intervention program received high approval
ratings from the program participants and parents. As
reflected in program evaluations, nutrient analysis,
activity factors and changes in weight status, children in
the special intervention group used the information and
strategies presented in the program's materials and
activities. The program materials could be revised for

individual based counseling to improve its effectiveness.
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Based on the results of this study, the following
recommendations are made:
5 Development of a screening instrument to identify
weight control care best suited for obese children

and their families.

2 Revision of program materials for individual based
counseling to improve its effectiveness.

= Alterations in the special intervention program:
a. Shorter class length.
i. Include activities enjoyed by children
and parents.
ii. Hold separate classes on the same

evening for children and parents.

4, Development of a new instrument to measure
children's activity levels.



REFERENCES

Abraham S, Collins G, Nordsieck M. Relationship of childhood
weight status to morbidity in adults. HSMHA Health Reports
86:273-84, 1971.

Abraham S and Nordsieck M. Relationship of excess weight in
children and adults. Public Health Reports 75(3):263-273,
1960.

Achterberg C. Factors that influence learner readiness. J Am
Diet Assoc 88:1426-8, 1988.

Achterberg CL, Novak JD, Gillespie AH. Theory-driven
research as a means to improve nutrition education. J Nutr
Educa 17;179-84, 1985.

Adams SO, Grady KE, Lund AK, Mukaida C, Wolk CH. Weight
loss: Long-term results in an ambulatory setting. J Am Diet
Assoc 83:306-10. 1983.

Adams SO, Grady KE, Wolk C, Mukaida C. Weight loss: A
comparison of group and individual interventions. J Am Diet
Assoc 86:485-90, 1986.

Amador M, Flores P, Pena M. Normocaloric diet and exercise:
A good choice for treating obese adolescents. Acta
Paediatrica Hungarica 31:123-38, 1990.

Aristimuno GG, Foster TA, Voors AW, Srinivasan SR, Berenson
GS. Influence of persistent obesity in children on
cardiovascular risk factors: the Bogalusa Heart Study.
Circulation 69:895-904, 1984.

Asher P. Fat babies and fat children. Arch Dis Child 41:672-
4, 1966.

Baecke JAH, van Staveren WA, Burema J. Food consumption,
habitual physical activity, and body fatness in young Dutch
adults. Am J Clin Nutr 37:278-86, 1983.

Bal LV, Shugaeva EN, Deev AA, Maslova AR, Aleksandrov.
Results of a three-year trial of arterial hypertension
prevention in a population of children aged 11-15 years by
overweight control. Cor Vasa 32:448-56, 1990.



187

Bandini LG, Schoeller DA, Dietz WH. Energy expenditure in
obese and nonobese adolescents. Pediatr Res 27:198-203,
1990.

Baranowski T, Dworkin R, Henske J. The accuracy of
children's self-reports of diet: Family Health Project.
J Am Diet Assoc 86:1381-5, 1986.

Barlett HL, Puhl SM, Hodgson JL, Buskirk ER. Fat-free mass
in relation to stature: ratios of fat-free mass to height in
children, adults, and elderly subjects. Am J Clin Nutr
53:1112-6, 1991.

" Barta L, Esztergalyos J, Szolnoki J. Sugar metabolism in
obese children. Acts Paediatr Acad Sci Hung 16:209-13, 1975.

Beaudoin R, Mayer J. Food intakes of obese and non-obese
women. J Am Diet Assoc 29:29-33, 1953.

Becque MD. Katch VL, Rocchini AP, Marks CR, Moorehead C.
Coronary risk incidence of obese adolescents: Reduction by
exercise plus diet intervention. Pediatrics 81:605-12, 1988.

Bernard-Bonnin AC, Gilbert S, Rousseau E, Masson P, Maheux
B. Television and the 3-to 10-year-old child. Pediatrics
88:48-54, 1991.

Bigge ML. Learning theories for teachers. 4 ed. New York:
Harper & Row, 1982a:155-68.

Bigge ML. Learning theories for teachers. 4 ed. New York:
Harper & Row, 1982b:228-51.

Binkin NJ, Yip R, Fleshood L, Trowbridge FL. Birth weight
and childhood growth. Pediatrics 82:828-34, 1988

Birch LL, Marlin DW, Kramer L, Peyer C. Mother-child
interaction patterns and the degree of fatness in children.
J Nutr Educa 13:17-21, 1981.

Bjorntorp P, Karlsson M, Pettersson P, Synpniewska G. J
Lipid Res 21:714-723, 1980.

Blair D, Habicht J-P, Sims EAH, Sylester D, Abraham S.
Evidence for an increased risk for hypertension with
centrally-located body fat and the effect of race and sex on
this risk. Am J Epidemiol 119:526-40, 1984.

Blair D, Buskirk, ER. Habitual daily energy expenditure and
activity levels of lean and adult-onset and child-onset
obese women. Am J Clin Nutr 45:540-50, 1987.



188

Bloom BS. Taxonomy of educational objectives. Handbook I:
Cognitive Domain. New York: David McKay, Inc, 1956:201-7.

Bogardus C, Lillioja S, Ravussin E, Abbot W, Zawadzki K,
Young A, Knowler WS, Jacobowicz R, Moll PP. Familial
dependance of resting metabolic rate. N Engl J Med 315:96-
100, 1986.

Bouchard C, Tremblay A, Despres JP, Poehlman ET, Theriault
G, Nadeau A, Lupien P, Moorjani S, Dussault J. Sensitivity
to overfeeding: The Quebec experiment with identical twins.
Prog Food Nutr Sci 12:45-72, 1988.

Bouchard C. Genetics factors in obesity. Med Clin N Am
73:67-81, 1989.

Bouchard C, Tremblay A, Nadeau A, Despres JP, Theriault G,

Boulay MR, Lortie G, Leblanc C, Fournier F. Genetic effect

in resting and exercise metabolic rates. Metabolism 38:363-
70, 1989.

Bouchard C, Tremblay A, Despres JP, Nadeau A, Lupien PJ,
Theriault G, Dussault J, Moorjani S, Pinault S, Fournier G.
The response to long-term overfeeding in identical twins. N
Engl J Med 322:1477-82, 1990.

Bouchard C. Current understanding of the etiology of
obesity: genetic and nongenetic factors. Am J Clin Nutr
53:15615-5S, 1991.

Bray GA. The obese patient. Philadelphia: WB Saunders, 1976.

Bray GA. Definitions, measurements and classifications of
the syndromes of obesity. Int J Obes 2:99-113, 1978.

Bray GA. Obesity in America. In: Bray GA, ed. Obesity in
America. NIH Publ NO 79-359. Washington, DC: National
Institutes of Health, 1979:1-19.

Bray GA. The energetics of obesity. Med Sci Sports Exerc
15:32-40, 1983.

Bray GA. Obesity: Basic considerations and clinical
approaches. Disease-a-Month 18(7):449-540, 1989.

Bray GA. Peptides affect the intake of specific nutrients
and the sympathetic nervous system. Am J Clin Nutr 55:265S-
71S, 1992.



189

Bray GA, Gray DA. Anthropometric measurements in the obese.
In: Lohman TG, Roche AF, Martorell R, eds: Anthropometric
Standardization Reference Manual. Champaign, Il: Human
Kinetics Books, 1988:131-136.

Bray GA, Zachary B, Dahms WT, Atkinson RL, Oddie TH. Eating
patterns of the massively obese individual. J Am Diet Assoc
72:24-27, 1978.

Brone RJ, Fisher CB. Determinants of adolescent obesity: A
comparison with anorexia nervosa. Adolescence 23:155-69,
1988.

Brook GGD, Lloyd JK. Adipose cell size and glucose tolerance
in obese children and effects of diet. Arch Dis Child
48:301-4, 1973.

Brownell KD, Kelman JH, Stunkard AJ. Treatment of obese
children with and without their mothers: changes in weight
and blood pressure. Pediatrics 71:515-23, 1983.

Brownell KD, Wadden TA, Foster GD. A comprehensive treatment
plan for obese children and adolescents: principles and
practice. Pediatrian 12:89-96, 1985.

Bruch H. Obesity in childhood. II. Basal metabolism and
serum cholesterol of obese children. Am J Dis Child 58:1001-
22, 1939.

Bruch H. Family transactions in eating disorders.
Comprehensive Psychiatry 12:238-48, 1971.

Buckmaster L, Brownell KD. The social and psychological
world of the obese child. In: Krasnegor NA, Grave GD,
Kretchner N, eds. Childhood obesity: A biobehavioral
perspective. Caldwell, NJ: Teleford Press, 1988:9-14.

Burns TL, Moll P, Lauer RM. The relation between ponderosity
and coronary risk factors in children and their relatives.
Am J Epidemiol 129:973-87, 1989.

Callaway CW, Chumlea WC, Bouchard C, Himes JH, Lohman TG,
Martin AD, Mitchell CD, Mueller WH, Roche AF, Seefeldt VD.
Circumferences. In: Lohman TG, Roche AF, Martorell R, eds.
Anthropometric Standardization Reference Manual. Champaign,
IL: Human Kinetics Books, 1988:39-54.

Calles-Escandon J, Horton ES. The thermogenic role of
exercise in the treatment of morbid obesity: a critical
evaluation. Am J Clin Nutr 55:533S-7S, 1992.



190

Carroll MD, Abraham S, Dresser C. Dietary intake source
data: United Satates, 1976-80. Data from the National Health
Survey, Series 11, No. 231. DHHS Pub No. (PHS) 83-1681.
Hyattsville, MD: National Center for Health Statistics,
1983.

Charney E, Goodman HC, McBride M, Lyon B, Pratt R.
Childhood antecedents of adult obesity. N Engl J Med
322:1477-82, 1976.

Chiumello G, Del Guercio MJ, Carnelutti M, Bidone G.
Relationship between obesity, chemical diabetes and beta
pancreatic function in children. Diabetes 18:238-43, 1969.

Christofell KK, Forsyth BWC. Mirror image of environmental
deprivation: severe childhood obesity of psychosocial
origin. Child Abuse Neglect 13:249-56, 1989.

Chung S. Diseases of the developing hip joint. Pediatr Clin
N Am 24:857-870, 1977.

Clarke WR, Schrott HG, Leaverton PE, Connor WE, Lauer RM.
Tracking of blood lipids and blood pressures in school age
children: The Muscatine Study. Circuation 58:626-34, 1978.

Collipp PJ. Obesity in childhood. In: Stunkard A, ed.
Obesity: A total approach. Philadelphia: WB Saunders, 1980.

Connor SL, Gustafson JR, Artaud-wild SM, Flavell DP,
Classick-Kohn CJ, Hatcher LF, Connor WE. The

cholesterol /saturated-fat index: an indication of the
hypercholesterolaemic and antherogenic potential of food.
Lancet i:1229-32, 1986.

Council on Scientific Affairs. Treatment of obesity in
adults. JAMA 260:2547-51, 1988.

Craig WY, Palomaki GE, Johnson AM, Haddow JE. Cigarette
smoking-associated changes in blood lipid and lipoprotein
levels in the 8- to 19-year-old age group: a meta analysis.
Pediatrics 85:155-8, 1990.

Dallosso HM, James WPT. Whole-body calorimetry studies in
adult men. 1 The effect of fat over-feeding on 24 h energy
expenditure. Br J Nutr 52:49-64, 1984.

Danforth E. Hormonal adaptation to over- and undernutrition.
In: Garrow JS, Halliday D, eds. Substrate and energy
metabolism. London: John Libby, 1985.



191

Danforth E. Effects of fasting and altered nutrition on
thyroid hormone metabolism in man. In: Hennemnn G, ed.
Thyroid hormone. New York: Marcel Dekker, 1986:335-58.

Daxum J. Comprehensive study of the Chinese diet. Med China
66-7, 1986.

Deschamps I, Giron BJ, Lastradet H. Blood glucose, insulin,
and free fatty acids levels during oral glucose tolerance
tests in 158 obese children. Diabetes 26:89-93, 1977.

Deschamps I, Desjeuz JF, Machinot S, Rollans F, Lestradet H.
Effects of diet and weight loss on plasma glucose, insulin,
and free fatty acids in obese children. Pediatr Res 12:757-
60, 1978.

Dietz WH. Obesity in infants, children, and adolescents in
the United States I. Identification, natural history, and
aftereffects. Nutr Res 1:117-7, 1981.

Dietz WH, Gortmaker SL. Factors within the physical
environment associated with childhood obesity. Am J Clin
Nutr 39:619-24, 1984.

Dietz WH, Gortmaker SL. Do we fatten our children at the TV
set ?: Obesity and television viewing in children and
adolescents. Pediatrics 75:807-12, 1985.

Dietz WH, Gross WL, Kirkpatrick J. Blout disease: another
skeletal disorder associated with childhood obesity. J
Pediatrics 101:735-7, 1972.

Dine MS, Gartside PS, Glueck CJ, Rheines L, Greene G, Khoury
P. Where do the heaviest children come from: a prospective
study of white children from birth to 5 years of age.
Pediatrics 63:1-6, 1979.

Donahue RP, Abbott RD, Bloom E, Reed DM, Yano K. Central
obesity and coronary heart disease in men. Lancet 1:821-4,
1987.

Dougherty RM, Fong AKH, Iacono JM. Nutrient content of the
diet when the fat is reduced. Am J Clin Nutr 48:970-9, 1988.

Drash A. Relationship between diabetes mellitus and obesity
in the child. Metabolism 22:337-44, 1973.

Dreon DM, Frey-Hewitt B, Ellsworth N, Williams PT, Terry RB,
Wood PD. Dietary fat:carbohydrate ratio and obesity in
middle-aged men. Am J Clin Nutr 47:995-1000, 1988.



192

Drewnowski A, Brunzell JD, Sande K, Iverius PH, Greenwood
MRC. Sweet tooth reconsidered: Taste responsiveness in human
obesity. Physiol Behav 35:617-22, 1985.

Ducimetiere P, Richards J, Cambien F. The pattern of
subcutaneous fat distribution in middle-aged men and the
risk of coronary heart disease: The Paris Prospective Study.
Int J Obes 10:229-40, 1986.

Eid EE. Follow-up study of physical growth of children who
had excessive weight gain in the first 6 months of life. Br
Med J 2:74-6, 1970.

Emmons L, Hayes M. Accuracy of 24-hr recalls of young
children. J Am Diet Assoc 62:409-14, 1973.

Epstein LH, Koeske R, Zidansek J, Wing RR. Effects of weight
loss on fitness in obese children. Am J Dis Child 137:653-
57, 1983.

Epstein LH, Wing RR, Valoski A. Childhood obesity. Pediatr
Clin N Am 32:363-79, 1985.

Epstein LH, Squires S. The stoplight diet for children.
Boston: Little, Brown and Company, 1988.

Epstein LH, Wing RR, Cluss P, Ferstrom MH, Penner B, Perkins
KA. Nudelman S, Marks B, Valoski A. Resting metabolic rate
in lean and obese children: relationship to child and parent
weight and percent overweight change. Am J Clin Nutr 49:331-
6, 1989.

Epstein LH, Valoski A, Wing RR, McCurley J. Ten-year follow-
up of behavioral, family-based treatment for obese children.
JAMA 264:2519-23, 1990.

Epstein NB, Bishop DS, Levin S. The McMaster model of family
functioning. J Marriage Family Counseling 4:19-31, 1978.

Evans RI, Hall Y. Social-psychologic perspective in
motivating changes in eating behavior. J Am Diet Assoc
72:378-83, 1978.

Fanslow AM, Pease D, Gilmore SC, Brun JK. An inventory for
assessing food behaviors of elementary school children. J
Nutr Educa 14:96-8, 1982.

Fetvher ES, Foster N, Anderson JT, Grande F, Keys A.
Quantitative estimation of diets to control serum
cholesterol. Am J Clin Nutr 20:475-92, 1967.



193

Fisch RO, Bilek MK, Ulstrom R. Obesity and leanness at birth
and their relationship to body habitus in later childhood.
Pediatrics 56:521-8, 1975.

Flatt JP. Dietary fat, carbohydrate balance, and weight
maintenance: effects of exercise. Am J Clin Nutr 45:296-306,
1987.

Flatt JP, Ravussin E, Acheson KJ, Jequier E. Effects of
dietary fat on post-prandial substrate oxidation and on
carbohydrate and fat balances. J Clin Invest 76:1019-24,
1985.

Fomon SJ, Haschke F, Zeigler EE, Nelson SE. Body composition
of reference children from birth to age 10 years. Am J Clin
Nutr 35:1169-75, 1982.

Fontaine E, Savard R, Tremblay A, Despres JP, Poehlman E,
Bouchard C. Resting metabolic rate in monozygotic and
dizygotic twins. Acta Genet Med Gemellol (Roma) 34:41-7,
1985.

Forbes GB. Body composition in infancy, childhood, and
adolescence. In: Forbes GB, ed. Human body composition. NY:
Springer-Verlag, 1987:125-68.

Forbes GB. The abdomen:hip ratio. Normative data and
observations on selected patients. Int J Obes 14:149-57,
1990.

Frankle RT. Obesity a family matter: creating new behavior.
J Am Diet Assoc 85:597-602, 1985.

Freedman DS, Burke GL, Harsha DW, Srinivasan SR, Cresanta
JL, Webber LS, Berenson GS. Relationship of changes in
obesity to serum lipid and lipoprotein changes in childhood
and adolescence. JAMA 254:515-20, 1985.

Freedman DS, Srinivasan SR, Burke GL, Shear CL, Smaok CG,
Harsha DW, Webber LS, Bereson GS. Relation of body fat
distribution to hyperinsulinemia in children and
adolescents: the Bogalusa Heart Study. Am J Clin Nutr
46:403-10, 1987.

Fripp RR, Hodgson JL, Kwiterovich PO, Wener JC, Schuler HG,
Whitman V. Aerobic capacity, obesity and atherosclerotic
risk factors in adolescent males. Pediatrics 75:813-8, 1985.

Garfinkel L. Variations in mortality by weight among 750,000
men and women. J Chronic Dis 32:563-576, 1979.



194

Garn SM, Clark DC. Nutrition, growth, development, and
maturation: Findings from the ten-state nutrition survey of
1968-1970. Pediatrics 56:306-19, 1975.

Garn SM, Bailey SM, Cole PE. Similarities between parents
and their adopted children. Am J Phys Anthropol 45:539-43,
1976.

Garn SM, Clark DC. Trends in fatness and the origins of
obesity. Pediatrics 56:443-456, 1976.

Garn SM, Bailey SM, Solomon MA, Hopkins PJ. Effect of
remaining family members on fatness prediction. Am J Clin
Nutr 34:148-53, 1981.

Garn SM. Continuities and changes in fatness from infancy
through adulthood. Chicago, IL: Year Book Medical
Publishers, Inc, 1985.

Garn SM, La Velle M. Two-decade follow-up of fatness in
early childhood. Am J Dis Child 139:181-5, 1985.

Garn SM, Sullivan TV, Hawthorne VM. The juvenile-onset,
adolescent-onset and adult-onset obese. Int J Obes 15:105-
10, 1991.

Gillum RF, Prineas RJ, Horibe H. Maturation vs age:
assessing blood pressure by height. J National Med Assoc
74:43-6, 1982.

Gilmore SC, Fanslow AM, Brun JK. A food purchasing inventory
for fifth and sixth grade students. J Nutr Educa 17(2):55-
8,1985.

Ginsberg-Fellner F, Jagendorf LA, Carmel H, Harris T.
Overweight and obesity in preschool children in New York
City. Am J Clin Nutr 34:2236-41, 1981.

Ginsberg-Fellner F, Knittle JL. Weight reduction in young
obese children. I. Effects of adipose tissue cellularity and
metabolism. Pediatr Res 15:1381-9, 1981.

Golay A, Schutz Y, Meyer HU, Thiebaud D, Curchod B, Maeder
E, Felber JP, Jequier E. Glucose-induced thermogenesis in
non-diabetic and diabetic obese subjects. Diabetes 31:1023-
8, 1982.

Gortmaker SL, Dietz WH, Cheung LWY. Inactivity, diet, and
the fattening of America. J Am Diet Assoc 90:1247-55, 1990.

Gray DS. Diagnosis and prevalence of obesity. Med Clin N Am
73:1-13, 1989,



195

Gray DS, Bray GA. Evaluation of the obese patient. In:
Burrows GD, Beaumont PJV, Casper R, eds. Handbook of eating
disorders, part 2. Amsterdam: Elsevier,1988: 47-59.

Gortmaker S1, Dietz WH, Sobol AM, Wehler CA. Increasing
pediatric obesity in the United States. Am J Dis Child
141:535-540, 1987.

Griffith M, Payne PR. Energy expenditure in small children
of obese and non-obese parents. Nature 260:698-700, 1976.

Gurney R. Hereditary factors in obesity. Arch Intern Med
57:557=61, 1936.

Gutgesell M, Terrell G, Labarthe D. Pediatric blood
pressure: Ethnic comparisons in a primary care center.
Hypertension 3:39-47, 1981.

Gutin B, Basch C, Shea S, Contento I, Delozier M, Rips J,
Irigoyen M, Zybert P. Blood pressure, fitness, and fatness
in 5- and 6-year-old children. JAMA 264:1123-7, 1990.

Hager A, Sjostrom L, Arvidsson B, Bjorntorp P, Smith U. Body
fat and adipose tissue cellularity in infants: A
longitudinal study. Metabolism 26:607-613, 1977.

Hager A, Sjostrom L, Arvidsson B,Bjorntorp P, Smith U.
Adipose tissue cellularity in obese school girls before and
after dietary treatment. Am J Clin Nutr 31:68-75, 1978.

Hamill P, Drizid T, Johnson C. Reed R, Roche A, Moore W.
Physical growth: National Center for Health Statistics
percentiles. Am J Clin Nutr 32:607-9, 1979.

Hansen RG, Wyse BW. Expression of nutrient allowances per
1,000 kilocalories. J Am Diet Assoc 76:223-7, 1980.

Harrison GG, Buskirk ER, Carter JEL, Johnston FE, Lohman TG,
Pollack ML, Roche AF, Wilmore J. Skinfold thicknesses and
measurement techniques. In: Lohman TG, Roche AF, Martorell
R, eds. Anthropometric Standardization Reference Manual.
Champaign, IL: Human Kinetics Books, 1988:55-70.

Harsha DW, Smoak CG, Nicklas TA, Webber LS, Berenson GS.
Tracking of body composition variables. Pediatrics
80 (suppl) : 779-83, 1987.

Hart J, Einav C, Weingarten MA, Stein M. J Am Diet Assoc
90:1270-1, 1990.

Heald FP, Hollander RJ. The relationship between obesity in
adolescence and early growth. J Pediatr 67:35-8, 1965.



196

Hecker L, Martin D, Martin M. Family factors in childhood
obesity. Am J Family Therapy 14:247-53, 1986.

Hertzler AA. Obesity-impact of the family. J Am Diet Assoc
79:525-30, 1981.

Hills AP, Parker AW. Obesity management via diet and
exercise intervention. Child: Care and Health Development
14:409-16, 1988.

Himes JH, Bouchard C. Validity of anthropometry in
classifying youths as obese. Int J Obes 13:183-93, 1989.

Hirsch J, Batchelor B. Adipose tissue cellularity in human
obesity. Clin Endocrinol Metab 5:299-311,1976.

Hoerr SL, Nelson RA, Essex-Sorlie D. Treatment and follow-up
of obesity in adolescent girls. J Adolesc Health Care 9:28-
37, 1988.

Hoffmans Sm, Pfiefer WA, Gundlach BL, Nijkrake HGM, Oude
Ophius AJM, Hautvast JGAJ. Resting metabolic rate in obese
and normal weight women. Int J Obes 3:111-8, 1979.

Holland WW, Beresford SAA. Factors influencing blood
pressure in children. In: Paul O, ed. Epidemiology and
control of hypertension. Miami, FL: Symposia Specialists,
1975.

Holliday MA. Body Composition and energy needs during
growth. In: Falkner F, Tanner JM, eds. Human Growth. Vol 2:
Postnatal Growth. New York: Plenum Press, 1978:123.

Hudiburgh NK. A multidisciplinary approach to weight
control. J Am Diet Assoc 84:447-50, 1984.

Hutchinson-Smith BH. Obesity and respiratory infection in
children. Br Med J 1:460-1, 1971.

Jacobsen BK, Trygg F, Hjermann I, Thomassen MS, Real C,
Norum KR. Acyl pattern of adipose tissue triglycerides,
plasma free fatty acids, and diet of a group of men
participating in a primary coronary prevention program (the
Oslo study). Am J Clin Nutr 38:906-13, 1983.

Jacoby A, Altman DG, Cook J, Holland WW, Elliott A.
Influence of some social and environmental factors on the
nutrient intake and the nutritional status of school
children. Br J Prev Soc Med 29:116-20, 1975.

James WPT, Bailes J, Davies HL, Dauney MJ. Elevated
metabolic rates in obesity. Lancet 1:1122-5, 1978.



197

Jiang CL, Hunt JN. The relation between freely chosen meals
and body habitus. Am J Clin Nutr 38:32-40, 1983.

Johnson CL, Fulwood R, Abraham S, Bryner JD. Basic data on
anthropometric measurements and angular measurements of the
hip and knee joints for selected age groups 1-74 years of
age. United States, 1971-1975. Data from the National Health
Survey, Series 11 No. 219. DHHS Pub No. (PHS) 81-1669.
Hyattsville, MD: National Center for Health Statistics and
Technology, 1981.

Joint National Committee. The 1988 report of the joint
national committee on detection, evaluation, and treatment
of high blood pressure. Arch Intern Med 148:1023-38, 1988.

Julius S, Jamerson K, Mejia A, Krause L, Schork N, Jones K.
The association of borderline hypertension with target organ
changes and higher coronary risk. JAMA 264:354-358, 1990.

Kalkhoff RK, Hartz AH, Rupley D, Kissebah AH, Kelber S.
Relationship of body fat distribution to blood pressure,
carbohydrate intolerance and plasma lipids in healthy obese
women. J Lab Clin Med 102:621-7, 1983.

Kannel WB, Gordon T. Physiological and medical concomitants
of obesity: The Framingham Study. In: Bray GA, ed. Obesity
in America. NIH Publ No 79-359. Washington, DC: National
Institutes of Health, 1979.

Katz SH, Hediger ML, Schall JI, Bowers EJ, Barker WF, Aurand
S, Eveleth PB, Grunskin AB, Parks JS. Blood pressure, growth
and maturation from childhood through adolescence.
Hypertension 2(Suppl) :I-55-I-69, 1980.

Katzeff HL, Danforth E. Decreased thermic effect of a mixed
meal during overnutrition in human obesity. Am J Clin Nutr
50:915-21, 1989.

Kelsey JL, Keggi KG, Southwick WO. The incidence and
distribution of slipped capital femoral epiphysis in
Connecticut and the Southeastern United States. J Bone Jt
Surg 52A:1203-16, 1970.

Kelsey JL, Acheson RM and Keggi KJ. The body build of
patients with slipped capital femoral epiphysis. AM J Dis
Child 124:276-81, 1972.

Kida K, Watanabe N, Fujisawa Y, Goto Y, Matsuda H. The
relationship between glucose tolerance and insulin binding
to circulating monocytes in obese children. Pediatrics
70:633-7, 1982.



198

Kingsley RG, Shapiro J. A comparison of three behavioral
programs for control of obesity in children. Behav Ther
8:30-6, 1977.

Kintner M, Boss PG, Johnson N. The relationship between
dysfunctional family environments and family member food
intake. J Marriage Family 43:633-41, 1981.

Kinston W, Loader P, Miller L. Emotional health of families
and their members where a child is obese. J Psychosomatic
Res 31:583-99, 1987.

Kinston W, Loader P, Miller L, Rein L. Interaction in
families with obese children. J Psychosomatic Res 32:513-32,
1988.

Kissebah AH, Vydelingum N, Murray R, Evans D, Hartz A,
Kalkhoff RK, Adams PW. Relation of body-fat distribution to
metabolic complications of obesity. J Clin Endocrinol Metab
54:254-60, 1982.

Kluthe R, Schubert A. Obesity in Europe. Ann Intern Med
103:1037-1042, 1985.

Knittle JL. Obesity in childhood: A problem in adipose
tissue cellular development. J Pediatr 81:1048-59, 1972.

Knittle JL, Ginsberg-Fellner F. Effect of weight reduction
on in vitro adipose tissue lipolysis and cellularity in
obese adolescents and adults. Diabetes 21:754-61, 1972.

Knittle JL, Timmers K, Ginsberg-Fellner. The growth of
adipose tissue in children and adolescents. Am Soc Clin
Invest 63:239-46, 1979.

Kromhout D. Changes in energy and macronutrients in 871
middle-aged men during 10 years of follow up (The Zutphen
Study). Am J Clin Nutr 37:287-94, 1983.

Krotkiewski M, Sjostrom L, Bjorntorp P, Carlgren G,
Garellick G, Smith U. Adipose tissue cellularity in relation
to prognosis for weight reduction. Int J Obes 1:395-416,
1977.

Krotkiewski M, Bjorntorp P, Sjostrom L, Smith U. Impact of
obesity on metabolism in men and women: Importance of
regional adipose tissue distribution. J Clin Invest 72:1150-
62, 1983.

Kwiterovich PO. Plasma lipid and lipoprotein levels in
childhood. Ann NY Acad Sci 1991:90-107.



199

Kwiterovich PO. Beyond cholesterol: the John Hopkins
complete guide for avoiding heart disease. Baltimore, Md:
The John Hopkins Press, 1989.

Lapidus L, Bengtsson C, Larsson B, Pennert K, Rybo E,
Sjostrom L. Distribution of adipose tissue and the risk of
cardiovascular disease and death: A 12-year follow-up of
participants in the population study of women in Gothenburg,
Sweden. Br Med J 289:1257-61, 1984.

Larsson B, Svardsudd K, Welin L, Wilhelmsen L, Bjorntorp P,
Tiblin G. Abdominal adipose tissue distribution, obesity,
and the risk of cardiovascular disease and death: 13-year
follow-up of participants in the study of men born in 1913.
Br Med J 288;1401-4, 1984.

Laskarzewski P, Morrison JA, Khoury P, Kelly K, Glatfelter
L, Larsen R, Glueck CJ. Parent-child nutrient intake
interrelationships in school children ages 6 to 19: The
Princeton School District Study. Am J Clin Nutr 33:2350-5,
1980.

Laskarzewski P, Morrison JA, Mellies MJ, Kelly K, Gartside
PS, Khoury P, Glueck CJ. Relationships of measurements of
body mass to plasma lipoproteins in schoolchildren and
adults. Am J Epidemiol 111:395-406, 1980.

Lauer RM, Connor WE, Leaverton PE, Reiter MA, Clarke WR.
Coronary heart disease risk factors in school children: the
Muscatine Study. J Pediatr 86:697-706, 1975.

Lauer RM, Clarke WR, Beaglehole R. Level, trend, and
variability of blood pressure during childhood: the
Muscatine study. Circulation 69:242-9, 1984.

Lauer RM, Lee J, Clarke WR. Factors affecting the
relationship between childhood and adult cholesterol levels:
The Muscatine Study. Pediatrics 82:309-18, 1988.

Lauer RM, Clarke WR. Childhood risk factors for high adult
blood pressure: The Muscatine Study. Pediatrics 84:633-41,
1989.

Lauer RM, Clarke WR. Use of cholesterol measurements in
childhood for the prediction of adult hypercholesterolemia.
JAMA 264:3034-8, 1990.

Lavery MA, Loewy JW, Kapadia AS, Nichaman MZ, Foreyt JP, Gee
M. Long-term follow-up of weight status of subjects in a
behavioral weight control program. J Am Diet Assoc 89:1259-
64, 1989.



200

Legida A, Sarria A, Bueno M, Garagorri J, Fleta J, Abos D,
Gonzalez JP. Relationship of body fat distribution to
metabolic complications in obese prepubertal girls. Clin
Pediatr 26:310-5, 1987.

The Lipid Research Clinics Population Studies Data Book. 1:
The prevalence study. U.S. Department of Health and Human
Services. National Institutes of Health Pub No. 80-1527
Washington, DC: US Government Printing Office, 1980.

Livingstone MBE, Prentice AM, Strain JJ, Coward WA, Black
AE, Barker ME, McKenna PG, Whitehead RG. Accuracy of weighed
dietary records in studies of diet and health. Br Med J
300:708-12, 1990.

Lloyd J, Wolff OH, Whelen WS. Childhood obesity: A long-term
study of height and weight. Br Med J iii:145-8, 1961.

Lohman TG. Research progress in validation of laboratory
methods of assessing body composition. Med Sci Sports Exerc
16:596-603, 1984.

Londe S, Bourgoignie JJ, Robson AM, Goldring D. Hypertension
in apparently normal Children. J Pediatr 78:569-77, 1971.

Lukaski HC. Methods for the assessment of human body
composition; traditional and new. Am J Clin Nutr 46:537-56,
1987.

Marshall JD, Hazlett CB, Spady DW, Quinney HA. Comparison of
convenient indicators of obesity. Am J Clin Nutr 51:22-8,
1990.

Marshall JD, Hazlett CB, Spady DW, Conger PR, Quinney HA.
Validity of convenient indicators of obesity. Human Biol
63:137-53, 1991.

Martin AD, Ross WD, Drinkwater DT, Clarys JP. Prediction of
body fat by skinfold caliper: assumptions and cadaver
evidence. Int J Obes 9:31-39, 1985.

Martin MM, Martin ALA. Obesity, hyperinsulinism, and
diabetes mellitus in childhood. J Pediatr 82:192-201, 1973.

Maslow AH. Motivation and Personality. 2ed. New York: Harper
and Row, 1970.

Maxfield E, Konishi F. Patterns of food intake and physical
activity in obesity. J Am Diet Assoc 49:406-8, 1966.

McCarthy CM. Dietary and activity patterns of obese women of
Trinidad. J Am Diet Assoc 48:33-7, 1966.



201

McPherson RS, Nichaman MZ, Kohl HW, Reed DB, Labarthe DR.
Intake and food sources of dietary fat among schoolchildren
in The Woodlands, Texas. Pediatrics 86:520-6, 1990.

Mellbin T, Vuille J. Physical development at 7 years of age
in relationship to velocity of weight gain in infancy with
special reference to incidence of overweight. Br J Prev Soc
Med 27:225-35, 1973.

Mellin LM, Slinkard LA, Irwin CE. Adolescent obesity
intervention: Validation of the Shapedown program. J Am Diet
Assoc 87:333-8, 1987.

Mertz W, Tsui JC, Judd JT, Reiser S, Hallfrisch J, Morris
ER, Steele PD, Lashley E. What are people really eating? The
relation between energy intake derived from estimated diet
records and intake determined to maintain body weight. Am J
Clin Nutr 54:291-5, 1991.

Metropolitan Life Insurance Company. New weight standards
for men and women. Stat Bull NY Metropolitan Life Insurance
Co 40:1-4, 1959.

Metropolitan Life Insurance Company. Metropolitan height and
weight tables. Stat Bull Metropol Life Insur Co 64:2-9,
1983.

Millar WJ, Stephens T. The prevalence of overweight and
obesity in Britain, Canada and United States. Am J Public
Health 77:38-41, 1987.

Miller RA, Shekelle RB. Blood pressure in tenth grader
students. Circulation 54:993-1000, 1976.

Miller PM, Sims KL. Evaluation and component analysis of a
comprehensive weight control program. Int J Obes 5:57-65,
1981.

Minderra RB, Witt JM. Behavior therapy of obese children and
results 21 months after treatment. Int J Obes 7:143-52,
1983.

Molnar D. Insulin secretion and carbohydrate tolerance in
childhood obesity. Clin Pediatr 202:131-5, 1990.

Molnar D, Kardos M, Soltesz G. Effect of glucagon infusion
on blood glucose, plasma immunoreactive insulin, growth
hormone and adenosine 3'5'-monophosphate in obese children.
Acta paedriatr Acad Sci Hung 22:325-9, 1981.



202

Molnar D, Kardos M, Soltesz G, Baranyai S. Intravenous
glucose tolerance test in childhood obesity: Metabolic
levels and their relation to glucose utilization rate/K;/.
Acta Paedriatr Acad Sci Hung 23:127-35, 1982.

Moore ME, Stunkard AJ, Strole L. Obesity, social class and
mental illness. JAMA 181:962-66, 1962.

Mossberg HO. 40-year follow-up of overweight children.
Lancet 2:491-3, 1989.

Muramatsu S, Sato Y, Miyao M, Muramatsu T, Ito A. A
longitudinal study of obesity in Japan: Relationship of body
habitus between at birth and at age 17. Int J Obes 14:39-45,
1990.

Must A, Dallal GE, Dietz WH. Reference data for obesity:
85th and 95th percentiles of body mass index (wt/ht?) and
triceps skinfold thickness. Am J Clin Nutr 53:839-46, 1991a.

Must A, Dallal GE, Dietz WH. Reference data for obesity:
85th and 95th percentiles of body mass index (wt/ht2)-a
correction. Am J Clin Nutr 54:773, 1991b.

Najjar MF, Rowland M. Anthropometric reference data and
prevalence of overweight United States, 1976-80. Data from
the National Health Survey Series 11, No. 238. DHHS Pub No.
(PHS) 87-1688. Hyattsville, MD: National Center for Health
Statistics, 1987.

National Cholesterol Education Program Coordinating
Committee. Highlights of the report of the expert panel on
blood cholesterol levels in children and adolescents.
Bethesda, Md: NHBLI Information Center, 1991.

National Dairy Council and Iowa State University. Nutrition
achievement tests, K-6. Rosemont, IL: National Dairy
Council, 1980.

National Institutes of Health. Health implications of
obesity. Consensus Development Conference Statement. Ann
Intern Med 103:1073-1077, 1985.

National Research Council (U.S.). Subcommitte on the tenth
edition of the RDAs. Food and Nutrition Board. Commission on
Life Sciences. Recommended dietary allowances-10th revised
edition. Washington, DC: National Academy Press, 1989:24-43.

Negrel R, Grimaldi P, Ailhaud G. Establishment of
preadipocyte clonal line from epididymal fat pad of ob/ob
mouse that responds to insulin and to lipolytic hormones.
Proc Natl Acad Sci USA 75:6054-8,1978.



203

Newman HH, Freeman FN, Holizinger KJ. Twins: A study of
heredity and environment. Chicago, IL: University of Chicago
Press, 1937.

Nicklas TA, Webber LS, Koschak ML, Berenson GS. Nutrient
adequacy of low fat intakes for children: The Bogalusa Heart
Study. Pediatrics 89:221-8, 1992.

Nielsen AC Company. 1990 Nielsen Report on television.
Northbrook,IL: AC Nielsen CO, 1990.

Nuutinen EM, Turtinen J, Pokka T, Kuusela V, Dahlstrom S,
Viikari J, Uhari M, Dahl M, Kaprio EA, Personen E,
Pietikainen M, Salo M, Akerblom HK. Obesity in children,
adolescents and young adults. Ann Med 23:41-6, 1991.

O'Dea K, Esler M, Leonard P, Stockigt JR, Nestel P.
Noradenaline turnover during under and overeating in normal
weight subjects. Metabolism 31:896-9, 1982,

Orchard TJ, Rogers M, Hedley AJ, Mitchell RA. Changes in
blood lipids and blood pressure during adolescence. Br Med J
280:1563-7, 1980.

Parra A, Schultz RB, Grayston JE, Cheek DB. Correlative
studies in obese children and adolescents concerning body
composition and plasma insulin and growth hormone levels.
Pediatr Res 5:606-13, 1971.

Pate RR, Ross JG, Dotson CO, Gilbert GG. The new norms: A
comparison with the 1980 AAHPERD norms. J Physi Educa Rec
Dance 56:28-30, 1985.

Paulsen EP, Richendorfer L, Ginsberg-Fellner F. Plasma
glucose, free fatty acids, and immunoreactive insulin in
sixty-six obese children. Diabetes 17:261-9, 1968.

Peck EB, Ullrich HD. Children and weight: A changing
perspective. Berkeley, CA: Nutrition Communications
Associates, 1985.

Perusse L, Tremblay A, LeBlanc C, Cloninger CR, Reich T,
Rice J, Bouchard C. Familial resemblance in energy intake:
Contribution of genetic and environmental factors. Am J Clin
Nutr 47: 629-35, 1988.

Pistulkova H, Widimsky J, Geizerova H, Hejl Z, Rakicka E.
Distribution of blood pressure in children and adolescents
Cor Vasa 24:55-63, 1982.

Pi-Sunyer FX. Health implications of obesity. Am J Clin Nutr
53:15958-1603S, 1991.



204

Poehlman ET, Tremblay A, Fontaine E, Despres JP, Nadeau A,
Dussault J, Bouchard C. Genotype dependency of the thermic
effect of a meal and associated hormonal changes following
short-term overfeeding. Metabolism 35:30-6, 1986.

Prewitt TE, Schmeisser D, Bowen PE, Aye P, Dolecek TA.
Langenberg P, Cole T, Brace L. Changes in body weight, body
composition, and energy intake in women fed high-and low-fat
diets. Am J Clin Nutr 54:304-10, 1991.

Price RA, Cadoret RJ, Stunkard AJ, Troughton E. Genetic
contributions to human fatness" An adoption study. Am J
Psychiatry 144:1003-8, 1987.

Price RA, Stunkard AJ, Ness R, Wadden T, Heshka S, Kanders
B, Cormillot A. Childhood onset (age < 10) obesity has high
familial risk. Int J Obes 14:185-95, 1990.

Prineas RJ, Gillum RF, Horibe H, Hannan PJ. The Minneapolis
children's blood pressure study. Part 1: Standards of
measurement for children's blood pressure. Hypertension
2(suppl I):I-18-I-24, 1980a.

Prineas RJ, Gillum RF, Horibe H, Hannan PJ. The Minneapolis
children's blood pressure study. Part 2: Multiple
determinants of children's blood pressure. Hypertension 2
(suppl I): I-25-I-28, 1980b.

Pugliese MT, Weyman-Daum M, Moses N, Lifshitz F. Parental
health beliefs as a cause of nonorganic failure to thrive.
Pediatrics 80:175-82, 1987.

Rames LK, Clarke WR, Connor WE, Reiter MA, Lauer RM. Normal
blood pressures and the evaluation of sustained blood
pressure in childhood: the Muscatine Study. Pediatrics
61:245-51, 1978.

Rao DC, MacLean CJ, Morton NE, Yee S. Analysis of family
resemblance, V. Height, weight in northeastern Brazil. Am J
Hum Genet. 27:509-20, 1975.

Ravussin E, Burnand B, Schutz Y, Jequier E. Twenty-four-hour
energy expenditure and resting metabolic rate in obese,
moderately obese, and control subjects. Am J Clin Nutr
35:566-73, 1982.

Ravussin E, Bogardus C, Schwartz RS, Robbins DC, Wolfe RR,
Horton ES, Danforth E, Sims EAH. Thermic effect of infused
glucose and insulin in man: Decreased response with
increased insulin resistance in obesity and non-insulin-
dependent diabetes mellitus. J Clin Invest 72:893-902, 1983.



205

Ravussin E, Acheson KJ, Vernet O, Danforth E Jequier E.
Evidence that insulin resistance is responsible for the
decreased thermic effect of glucose in human obesity. J Clin
Invest 76:1268-73, 1985.

Ravussin E, Lillioja S, Knowler WC, Christin L, Freymond D,
Abbott WGH, Boyce V, Howard BV, Bogardus C. Reduced rate of
energy expenditure as risk factor for body -weight gain. N
Engl J Med 318:467-72, 1988.

Resnicow K, Morabia A. The relation between body mass index
and plasma total cholesterol in a multiracial sample of US
schoolchildren. Am J Epidemiol 132:1083-90, 1990.

Reybrouck T, Vinckx J, Berghe VD, Vanderschueren-Lodeweyckx
M. Exercise therapy and hypocaloric diet in the treatment of
obese children and adolescents. Acta Paediatr Scand 79:84-9,
1990.

Roberts J, Mauer K. Blood pressure levels of persons 6-74
years. United States, 1971-1974. Data from the National
Health Survey, Series 11, No. 203. DHEW Pub No. (HRA)78-1648.
Hyattsville, Md: National Center for Health Statistics,
19717.

Roberts SB, Savage J, Coward WA, Chew B, Lucas A. Energy
Expenditure and intake in infants born to lean and
overweight mothers. N Engl J Med 318:467-72, 1988.

Roche AF, Siervogel RM, Chumlea WC, Webb P. Grading body
fatness from limited anthropometric data. Am J Clin Nutr
34:2831-8, 1981.

Rolland-Cachera MF, Deheeger M, Bellisle F, Sempe M,
Guilloud-Bataille M, Patois E. Adiposity rebound in
children: a simple indicator for predicting obesity. Am J
Clin Nutr 39:129-35, 1984.

Rolland-Cachera MF, Bellisle F, Sempe M. The prediction in
boys and girls of the weight/height 2 index and various
skinfold measurements in adults: a two-decade follow-up
study. Int J Obes 13:305-11, 1989.

Romieu I, Willett WC, StampferMJ, Colditz GA, Sampson L,
Rosner B, Hennekens CH, Speizer FE. Energy intake and other
determinants of relative weight. Am J Clin Nutr 47:406-12,
1988.

Roncari DAK, Van RLR. Promotion of human adipocyte precusor
replication by 17 beta-estradiol in culture. J Clin Invest
62:503-8,1978.



206

Ross JG, Russell RP, Lohman TG, Christenson GM. Changes in
the Body Composition of Children. J Physi Educa Rec Dance
58:74-77, 1987.

Salmon DMW and Flatt JP. Effect of dietary fat content on
the incidence of obesity among ad libitum fed mice. Int J
Obes 9:443-9, 1985.

Schapira DV, Kumar NB, Lyman GH, Cavanagh D, Roberts WS,
Lapolla J. Upper-body fat distribution and endometrial
cancer risk. JAMA 266:1808-1811, 1991.

Schlundt DG, Pope-Cordle J, Hill JO, Virts K. Restricting
dietary fat to reduce body fat. [Abstract]. J Am Diet Assoc
90 (Suppl) :A-41, 1990.

Schutz Y, Flatt JP, Jequir E. Failure of dietary fat intake
to promote fat oxidation: a factor favoring the development
of obesity. Am J Clin Nutr 50:307-14, 1989.

Segal KR, Edano A, Blando L, Pi-Sunyer FX. Comparison of
thermic effects of constant and relative caloric loads in
lean and obese men. Am J Clin Nutr 51:14-21, 1990.

Select Committee on Nutrition and Human Needs, US Senate.
Dietary goals for the United States. 2nd ed. (US Department
of Agriculture handbook #504.) Washington, DC: US Government
Printing Office, 1977.

Seltzer C, Mayer J. Simple criterion of obesity. Postgrad
Med 38:A101-A107, 1965.

Shapiro LR, Crawford PB, Clark MJ, Pearson DL, Raz J,
Huenemann RL. Obesity prognosis: A longitudinal study of
children from the age of 6 months to 9 years. Am J Public
Health 74:968-972,1984.

Shear CL, Freedman DS, Burke GL, Harsha DW, Berenson GS.
Body fat patterning and blood pressure in children and young
adults: the Bogalusa Heart Study. Hypertension 9:236-44,
1987.

Shear CL, Freedman DS, Burke GL, Harsha DW, Webber LS,
Berenson GS. Secular trends of obesity in early life: The
Bogalusa Heart Study. Am J Public Health 78:75-7, 1988.

Sheppard L, Kristal AR, Kushi LH. Weight loss in women
participating in a randomized trial of low-fat diets. Am J
Clin Nutr 54:821-8, 1991.

Sherman JB, Alexander MA. Obesity in children: A research
update. J Pediatr Nurse 5:161-7, 1990.



207

Shields J. Monozygotic twins brought up apart and brought up
together. London: Oxford University Press, 1962.

Shukla A, Forsyth H, Anderson, Marwah SM. Infantile
overnutrition in the first year of life: a field study in
Dudley, Worcestershire. Br Med J 2:507-15, 1972.

Sims EA. Experimental obesity, dietary-induced
thermogenesis, and their clinical implications. Clin
Endocrinol and Metab 5:377-95, 1976.

Sims EA. Storage and expenditure of energy in obesity and
their implications for management. Med Clin North Am
73(1):97-110, 1989.

Sims EA, Danforth E. Expenditure and storage of energy in
man. J Clin Invest 79:1019-25, 1987.

Simpser MD, Strieder DJ, Wohl ME, Rosenthal A, Rockenmacher
S. Sleep apnea in a child with Pickwickian syndrome.
Pediatrics 60:290-3, 1977.

Sjostrom L. Fat cells and body weight. In: Stundard AJ, ed.
Obesity. Philadelphia: W.B. Saunders Co, 1980.

Smoak CG, Burke GL, Webber LS, Harsha DW, Srinivasan SR,
Berenson GS. Relation of obesity to clustering of
cardiovascular disease risk factors in children and young
adults. Am J Epidemiol 125:364-72, 1987.

Sorenson KH. Slipped upper femoral epiphysis. Acta. Orthop
Scand 39:499-517, 1968.

Stark O, Atkins E, Wolff OH, Douglas JW. Longitudinal study
of obesity in the National Survey of Health and Development.
Br Med J 283:13-17, 1981.

Stern M, Haffner S. Body fat distribution and
hyperinsulinemia as risk factors for diabetes and
cardiovascular disease. Arteriosclerosis 6:123-30, 1986.

Stokes J III, Garrison RJ, Kannel WB. The independent
contribution of various indices of obesity to the 22-year
incidence of coronary heart disease: the Framingham Study.
In: Vague J, ed. Metabolic complications of human obesities.
New Year: Elsevier Science Publishers, 1985:49-57.

Stuff JE, Garza C, Smith ED, Nichols B, Montandon CM.
Comparison of dietary methods in nutritional studies. Am J
Clin Nutr 37:300-6, 1983.



208

Stunkard AJ, Burt V. Obesity and the body image: II. Age at
onset of disturbances in the body image. Am J Psychiatry
123:1443-7, 1967.

Stunkard A, d'Aquili E, Fox S, Filion RDL. Influence of
social class on obesity and thinness in children. JAMA
221:579-84, 1972.

Stunkard AJ, Waxman M. Accuracy of self-reports of food
intake. J Am Diet Assoc 79:547-51, 1981.

Stunkard AJ, Focht TT, Hrubeck Z. A twin study of human
obesity JAMA 256:51-4, 1986.

Stunkard AJ, Sorensen TIA, Hanis C, Teasdale TW, Chakrborty
R, Schull WJ, Schulsinger F. An adoption study of human
obesity. N Engl J Med 314:193-8, 1986.

Stunkard AJ, Harris JR, Pedersen NL, McClearn GE. The body-
mass index of twins who have been reared apart. N Engl J Med
322:1483-7, 1990.

Swiet M de, Fayers P, Shinebourne EA. Value of repeated
blood pressure measurements in children-the Brompton study,
Br Med J 15:67-9, 1980.

Talbot NB, Worester J. The basal metabolism of obese
children. J Pediatr 16:146-50, 1940.

Tanner JM. Growth at adolescence. Oxford: Blackwell
Scientific, 1962.

Tappy L, Randin JP, Felber JP, Chiolero R, Simonson DC,
Jequier E, DeFronzo RA. Comparison of thermogenic effect of
fructose and glucose in normal humans. Am J Physiol
250:E718-24, 1986.

Task Force on Blood Pressure Control in Children. Report of
the second task force on blood pressure control in children-
1987. Pediatrics 79:1-25, 1987.

Tracey VV, De NC, Harper JR. Obesity and respiratory
infection in infants and young children. Br Med J 1:16-8,
1971.

Tucker LA, Freidman GM. Television viewing and obesity in
adult males. Am J Public Health 79:516-8, 1989.

Unger R, Kreeger L, Christoffel KK. Childhood
obesity:Medical and familial correlates and age of onset.
Clin Pediatr 29:368-73, 1990.



209

Vague J. The degree of masculine differentiation of
obesities: a factor determining predisposition to diabetes,
arteriosclerosis, gout and uric calculus disease. Am J Clin
Nutr 4:20-34, 1956.

Valoski A, Epstein LH. Nutrient intake of obese children in
a family-based behavioral weight control program. Int J
Obes 14:667-77, 1990.

Vasselli JR, Cleary MP, Van Itallie TB. Modern concepts of
obesity. Nutr Rev 41;12:361-373, 1983.

Voors AW, Webber Ls, Berenson GS. Time course studies of
blood pressure in children-The Bogalusa Heart Study. Am J
Epidemiol 109:320-334, 1979.

Voors AW, Webber LS, Berenson GS. A choice of diastolic
Korotkoff phases in Mercury Sphygmomanometry of children.
Prev Med 8:492-9, 1979.

Waaler HT. Hazard of Obesity-the Norwegian experience. Acta
Med Scand 215(Suppl 679):1-56, 1984.

Wadden TA, Stunkard AJ. Social and psychological
consequences of obesity, Ann Int Med 103:1062-7, 1985.

Wadden TA, Stunkard AJ, Rich L, Rubin CJ, Sweidel G,
McKinney S. Obesity in black adolescent girls: a controlled
clinical trial of treatment by diet, behavior modification,
and parental support. Pediatrics 85:345-52, 1990.

Weinsier RL, Norris DJ, Birch R, Bernstein RS,Wang J, Yang
MU, Pierson RN Jr, Van Itallie TB. The relative contribution
of body fat and fat pattern to blood pressure level.
Hypertension 7:578-85,1985.

Westrate JA, Deurenberg P. Body composition in children:
proposal for a method for calculating body fat percentage
from total body density or skinfold-thickness measurements.
Am J Clin Nutr 50:1104-15, 1989.

Withers RFJ. Problems in genetics of human obesity. Eugenic
Rev 56:81-90, 1964.

Wood PD, Stefanick ML, Williams PT, Haskell WL. The effects
on plasma lipoproteins of a prudent weight-reducing diet
with or without exercise in overweight men and women. N Engl
J Med 325:461-6, 1991.

Wynder EL, Berenson GS, Strong WB, Williams C. Coronary
artery disease prevention: Cholesterol, a pediatric
perspective. Preventive Med 18:323-409, 1989.



210

Zack PM, Harlan WR, Leaverton PE, Cornoni-Huntley J. A
longitudinal study of body fatness in childhood and
adolescence. J Pediatr 95:126-30, 1979.



APPENDIX A

APPROVAL FORMS



212

LAST NAME OF PI

COLCRADO STATE UNIVERSITY
ANDERSON

Human Research Committae FILE NO. | DATE SUBMITTED
91-034H 3/20/91

PROJECT APPROVAL FORM ENTERED TO, RECORD

cconommWM

The Development and Evaluation of a Weight Control Program
for Preadolescents

Project Title:

Principal Investigator: pr. jennifer Anderson

Co-Investigator: virginia A. Hammarlund, Martha Stone, Douglas Bright
Oepartment: rood Science and Human Nutrition

Funding Agency: N/A

Funding Agency Deadline Date: N/A

ate of Project Initfatfon: ,,.4) 15, 1991

The above project was examined bv
the Human Research Cosmittse on Q"/f/?/
with the following recommendation: Jate

| [ Project approved with no conditions.

- Project approved with the condition that an
l z approved consent form must be used.

| | Project conditionally approved if the following
; conaitions are met:

AALA

Nl
" Chatrman

Human Resesarch Committee
s/t/2/

’ Date




213

w TUNIVERSITY OF Vice President for Resaarch

WYOMING Lo, o 40713355

(307) 7665353 » (307) 766-5320

April 23, 1991

Virginia A. Hzmmarlund
1920 Rollins Avenus
Chayerma, Fyoming 82001

Daar Ms. Hammarlund:

Your propossd ressarch projeat, “Tha Davelopmsnt and Evaluaction of a
Weight Concrol Program for Preadolescents,” 7as revieved by the Institucional
Revisw 3oard ac their msecing April 9, 1991.

Tha Board approved ths project based on ths proposal revisions prasencad
to cths Beard at tha mescing.

You may procsed with thes project and good luck with the endsaver.
hprgtm:

Chairmen, Inscitutional
Rsview Board

S
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1920 Rollins Ave
Chevenne, “Y 82001
FAX: 207-538-3616
January 2, 1962

AMA Specialty Journais
515 N State Street
Chicago, IL €0610

Attention: Specialty Journals Department

I am currently a doctoral candidate in the Department of Human
Nutrition at Colorado State University, Ft. Collins, Colorado.
Part of the requirements Icor complieting a PhD degree includes
designing and executing a research project. My research project
invoives pediatric obesity.

In my dissertation. [ refer to the information presented in an
article published in the American .curnal of Diseases orf Children
(Gortzaker SL, Dietz WH, 3Sobol AM, Vebhler CA. Increasing
Pediatric Cbesity in the United States. AJDC 1987;141:535-3540).
Although the analyses, interpretaticns, and conclusions of the
authors can be obtained Ircm the text, the full impact or their
research is best expressea oy Tablie i. Thus, I request the
permission oﬁ{?he authcrsl:a use [able l-Estimates oI Prevalence
MA ©I .cesity ana' Supercvesitvy in the United States From 1963 to

A 1980 by Race, Sex. and Age in Children © to 17 Years 0Old from the
article Increasing Pediatric Obesity in the United States in my
dissertation.

Flease send your respond tc the enclosed FAX number. Thank you
for your time. .

Sincerely, p '
Ve G /Z,WMA H.S, D

Virginia A. Hammarlund, M.S., R.D.
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PEBHISSIOH GRANTEZD: Rights granted
perein are nana:c;usiw. 3.

4159 i
gcopﬂigﬂ“u :
& ‘\,"3-1 A3303L1e-~

RECEIVED
JAN 09 1992

DIVISION OF
PUBLISHING OPERATIONS
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CODE NO.

COLORADO STATE UNIVERSITY

Consent to Serve as a Subject in Research

[ authorize (print name), to
become a subject in the research invesugatuon enttled: The Deveiopment and Evaluation
of a Weight Control Program for Preadolescents.

The nature and generai purpose of the project has been satisfactorily expiained to me by
Virginia A. Hammariund. M.S..R.D. and [ am saustied that proper precautions are to be
observed.

My child is authorized to proceed on the understanding that [ can terminate my child’s
service as a subject in this research at any time without loss of benefits to which my child
may otherwise be entitled.

[ understand that the heaith risks associated with a weight loss program may include
decrease bone growth. irregular heartbeat. low blood pressure. loss of muscle. fatigue and
nausea. Health risks associated with a weight loss program will be minimized by having the
heaith status of each child evaluated berore being allowed to participate in this study. The
heaith status of each child will be conunuously evaiuated throughout the study. Medical
supervision and any other type of medical care will be provided by the medical staff of the
University of Wyoming Family Pracuce Residency Program at Cheyenne.

I understand that it is not possible to idenufy all potennal risks in an experimental
procedure, but [ believe that reasonapie safeguards have been taken to minimize both
known and the potenuiai. but unknown nsks.

[ further understand that my child must be accompanied by a parent to each weight control
class or consultation. [ also understand that my child will require parental assistance to
compiete their diet and actvity records. And. if available as part of my child’s medical
record and care, I will provide Ms. Hammariund with a copy of my child’s blood cholesterol
resuits.

If a subject is injured in the course of the research investigation and he/she contends that
Colorado State University or an empiovee thereor is at fault for the injury, the subiect must
file a claim within 180 days of the date of the injury with the State Attorney General and
the State Board of Agriculture. The University's legal and financial responsibility, if any,
for such injuries is controiled by swate law. Your claim will be referred to the Risk
Management Liaison Office for review. and vou should direct vour inquiries to that office
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CODE NO

(303-491-5257). The Universitv cannot otherwise compensate subjects for their injuries, and
subjects must depend on their own heaith and disability insurance for compensation for
injuries sustained in the course of the research investigauons which are not the fault of CSU
or its empioyees.

Signed
Minor’s Date of Birth (ParenvGuaraian) Date
(print name)
I, (print name), consent to serve as a

subject 1n the project called: The Development and Evaluation of a Weight Control
Program for Preadolescents. [ understand that [ do not have to participate, but I want to
parucipate in the project that was expiained to me by Virginia A. Hammariund. After [
start, [ can sull stop participatng at any time.

Signed

Subiect Date
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Colorado State University

PROJECT INFORMATION SHEET

Project Title: The Deveiopment and Evaluation of a Weight Control Program for
Preadolescents

Principal Investigator: Dr. Jennifer Anderson

Co-investigators: Virginia A. Hammariund. M.S.. R.D., Dr. Martha Stone (co-advisor) and
Dr. Douglas Bright

Contact Person and Phone Number for Questions/Problems: Virginia A. Hammarlund.
M.S., R.D.: (307)-777-7911.

Objectives: The overail goal of the project is to deveiop an effective weight control
program for children age 8 to 11 vears. The specific goals of the project inciude: 1) To
design a weight control program for preadolescents that uses a low fat diet and increased
physical activity. 2) To monitor the amount of weight gain and the amount of body fat in
selected children after adherence to a weight control program. And. if available as part of
the children’s medical record and care, to monitor the changes in the blood cholesteroi of
these children. 3) To compare the effectiveness of the proposed weight controi program
for preadolescent children to tradidonal methods.

Procedures/Methods to be Used: The following measurements will be obtained from each
child at the start of the project. at the conciusion of the project and 3 months after the
conclusion of the project: 1) Each child’s weight; height; waist. abdominal and hip
circumrerences: and fatfold thickness of front and back of upper arm. shouider blades and
waist will be measured by a registered dietitian. 2) Each child’s blood pressure will be
measured by a licensed practical nurse. 3) Each child with the assistance of their parent
will compiete a 3-dav diet record. Each child/parent group will receive instructions on how
to complete a 3-day diet record. +4) Each child with the assistance of their parent will
complete a 3-day activity record. Each child/parent group will receive instructions on how
to compiete a 3-dav activity record. 5) Each child will compiete 3 questionnaires
specifically designed to evaiuate the child’s nutrition knowledge, food selection habits and
food preparation habits. 6) Each child and parent will compiete separate questionnaires
regarding their satsfaction of the program.
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Each child/parent group wiil be assigned to either weight control program 1 or weight
controi program 2. Weight control program 1 will consist of a 1/2 hour consuitation and
2 follow-up appointments with a registered dietitian. The follow-up appointments wiil be
spaced 1 month and 3 months after the initial consuitation. Weight control program 2
consists of 10 weekly classes. Classes wiil be held at the University of Wyvoming Family
Practice Residency Program at Chevenne between the hours of 7 and 9 p.m.. Classes will
be held 2 evenings per week. Children wiil be assigned to either of the 2 evenings. One
parent wiil be required to accompany their child to each class. The same parent need not
attend all classes.

Both weight control programs will be provided free-of-charge to each child.

Risks: Health risks associated with a weight loss program may inciude decrease bone
growth, irreguiar heartbeat. low blood pressure. loss of muscie, fatigue and nausea. Health
risks associated with a weignt controi program will be minimized by having the heaith status
of each child evaluated before being allowed to parucipate in the project. The heaith status
of each child will be continuousiv evaluated througnout the studv. Medical supervision and
any other type of medical care inciuding psychological support will be provided by the
medical starff of the University of Wyoming Famiiy Practice Residency Program at
Cheyenne.

Assurance of Confidentiality: Any information or data obtained during the course of this
project shall remain compietely confidential. Neither child nor parent will be identified by
name in any report or publicanon that may resuit from this project.

I agree that each child/parent group has the right to terminate participation in this
research project at any time.

[nvestigator Date
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mm.

mm.

mm.

mm.

CODE NO.
MEDICAL QUESTIONNAIRE
The Deveiopment and Evaluation
of a
Weignt Controi Program for Preadolescents
Date of Birth:
Race:
Weight:
a. [nitial Weight: Ibs. kg.
b. Finai Weight: 1bs. kg.
o5 Follow-up Weight: Ibs. kg.
Height:
a. Initial Height: cm.
b. Final Height: cm.
(-] Follow-up Heignt: cm.
Tricep Skinfold Thickness:
a. Initiai: mm. mm, mm, ave.
b. Final: mm. mm. mm, ave.
Gi Follow-up: mm. mm, mm,ave.
Bicep Skinfold Thickness:
a. Initial: mm. mm, mm, ave.
b. Final: mm. mm, mm, ave.

c. Follow-up: mm. mm, mm.ave.

mm.

mm.
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1.

12.
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CODE NO.

Supratiiac Skinfold Thickness:

a. [nital: mm. mm. mm, ave. mm.

b. Final: mm. mm. mm, ave. mm.

c. Follow-up: mm. mm, mm.ave. mm.
Subscapuiar Skinfold Thickness:

a. Iniuai: mm. mm, mm, ave. mm.

b. Finai: mm. mm. mm, ave. mm.

c. Follow-up: mm, mm, mm.ave. mm.
Waist Circumference:

a. Iniuai: cm. cm. cm, ave, cm.

b. Finai: cm. cm, cm, ave. cm.

c. Follow-up: cm, cm, cm, ave. cm.
Abdominal Circumrerence:

a. Inital: cm. cm, cm, ave. cm.

b. Final: cm. cm. cm. ave. cm.

c. Follow-up: cm, cm, cm, ave. cm.
Hip Circumference:

a. Ininal: cm. cm, cm, ave. cm.

b. Final: cm. cm. cm, ave. cm.

c. Follow-up: cm, cm, cm, ave. cm.
Blood Pressure:

a. Inival: mm Heg, mm Hg, mm Hg,ave._ _mm Hg.

b. Final: _____mm Hg, mm Hg, mm Hg,ave. ___mm Hg.

c. Follow-up: mm Hg, mm Hg, ~ mm Hgave__mm Hg.
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18.

19.

222

CODE NO.

For Girls Only: Onset of menarche: Y N.

For Boys Only: Presence of pubic hair: Y N.

List any recent illness or surgery in the past 12 months:

List any other previous illness or surgery:

Familiy history and/or personal history of heart disease. hypertension, hyperiipidemia.
diabetes or cancer: Y N.

If yes, who has (had) the disease and what is (was) the nature of the disease:

Are vou taking any medication: X N. This Includes any over-the-
counter drugs and vitamin and mneral suppiements.

If yes, identify the medication:
and reason for taking the medication:

List any allergies including rfood allergies:

Any dental problems: Y N.

If yes, expiain the nature of these problems:

List any other factor that could interfere with your food consumption, digeston or
utilizaton:

List foods disliked/avoided:

List favorite foods:

Any recent changes in eaung habits: Y N.
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CODE NO.

If yes. indicate these changes:

Z

Any recent changes in food preparation habits: Y

If yes, indicate these changes:

Any recent changes in food buying habits: Y N.

If yes, indicate these changes:

Any recent changes in weight: Y N.

If yes, indicate the amount of weight change:

Have vyou tried any weight loss program: Y N.

If yes. indicate when . type . and the
amount of time

Any factors of physical handicap that prevent activity or exercise:

Exercise activity: hrs/wk.

a. Walking: hrs/wk.

b. Jogging: hrs/wk.

c. Swimming: hrs/wk.

d. Bicycling: hrs/wk.

e. Competitive sports (football, baseball, soccer): hrs/wk.

f. Other: hrs/ wk.
Amount of TV viewing: hrs/day, hrs/wk.

Amount of sleep: hrs/day.
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ANTHROPOMETRIC DATA
(Parents)
CODE NO.

Mother’s Height:
Mother's Weight:

The highest grade of school completed by the mother:

Father's Height:
Father's Weight:

The highest grade of school compieted by the father:

ACTIVITY DATA
(Child)
L Did you use the jump rope provided by the WAHA ? YES NO
2. Did you use the bowiing pass provided by Two Bar Bowi? YES NO
3. Did you use the roller rink pass provided by Roller City ?  YES NO

4, Did you use the swimming pass provided by the Municipal Pool of
Cheyenne ? YES NO
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i Kef-umg a Food Diary <%,

f ';"'lv,{.r’
"| some pasic ] ;
rules 1o The infermancn vou recora cn vour oo ciary wal heip vour f
| SOCTCr CNG VOU Cesian GN eanng CIOGICM 10 MeeT Vour special
| Irememkcer: reeqas. [hese INSITUCTIONS wil heD You Ger the mMosT vame our of
Soing @ comerere aier hisTory.
Look at the Food Diary on the reverse side.
Use the information below to fill it out.
Write down everything:
Keep vour 1o with vou il eav THE "HOW MUCH" COLUMN:
'oNg CNa writé COwnN avervinng 'n s soace vou want 1o INaICaTe e amount of the pameuiar foca item.
YOU &CT Cf annk. A Diece of cCnav Estimate ne size (in incnes). INe volume (% cud). the wegnt (2 cunces).
Rere. Q nananu of crafzes nere. cna/or he numoer of tems (i2) of thar type of fooa
ccn ot cop, of @ SMas gougnnul
Mav Not seem e mucn ar me 3
time. oul cver @ weex Inese WHAT KIND:
coiones aoa uot In this coumn. wnte down the Tvoe of fooa as spectficatv as vou con
‘dennon sQuces anga Gravies. UO NOT forget 10 our aown sCIoa aressing.
Do it now: Mayonnaise, Curter. souUr Cream., SUQQE. GNa CaTsuD.
Co nor cepena cn your memaory TIME:
at the ena cf he cay. iteccra vour t
£anng cs vou go. Inaicare fhe nme of cav you are that fooa.
|
Be specitic: WHERE: | HE
It vou are a creesecurger, wiite NCICaTe wnaT rocm Of DAIT Cf he house vou | lPF Ul HlNrs
that cown Maxe sure 10 mennon wer® in wnen vou are. Aiso, isT restaurant, 'l Do et d
SfaVV CN vOUr Mear of chneese fost tooq cnam. of your ccr. | Pobity e mm
souce on vour vegeracies. it vou | Goctor nay %:mm’“""'* .
haa frencn fnes. GO NOT sav Y | PMuchion Fven Cecm.
PETIORL Th et WGE Thaw o ALONE OR WITH SOMEONE._ : 2 teamg
fnea maoxes e arterence. If you are ov voursed. put down ‘aione. [~ te MMM"N"
't yOu were witn fnenas of [cmav memoers, | mﬂb\r%hmh
| Estimate amounts: Ist Tharm. j: Zoctor 'mmb::";:;"
It vou naa a clece of coke. PAIRED WITH: 3 W“W'\uea.,g p
esnmare nesze(2” x 1" x 2"t you 4 | "’ﬂca-uwm
nog g vegerare. was it Ya cup or in IS coumn, ist GnY acTVites Vou were YU 0cter e ST Nt e |
2cups? When eanng mear.recorg MVOIVEa IN whid VOU wele 8anng (wonang. | , e i
the sze of The esTmaTeq wesgn. It warcning V. roning. erc.) | by ':-' Bring e oo f
the sTecx iIcCel nacarTea i'h counas | 10 your ""“'ﬂelrm':'
ana vou naa nat of i, recora MOOD: | "o Sobomen |
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How were vou feesng Cf the Tme vou were \! J
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' If you have any questons. call your doctor's otfice.
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CODE NO.

ACTIVITY RECORD

Acuwmy (ategory

Resunx
Sleeomy, recumng
Very nant
Seateq ana SENAQINY ACUVIDES. CURURY 3061, ATVING.
|aboraiory work. (VDIg. sewmy, romnyg, COOLOY.
planny cros. plaving 3 MUNGL Wsrument
Light
\Walking on a level surtace at 2.5 10 3 mon. garaxe
WML, CISCINC (FI08S. GArDentry. revaurant (raoes.
Moderae
Wallune 3.3 (10 + MDA weeams ana hoemy, QITYMY 3
loag. cvouny. skiing. Lenns., gioony
Heavr
Walking wnn ioaa uonuil. (ree reliing, neavy manua
diggog, cassetoail. Climomny. (0Ol SOCCET

Nationai Researcnh Counai (U.S.) Food and Nutridon Board. Subcommittes on the tenth
edition of the RDAS. Recommended dietary allowances. Washington. DC; Nationai
Academy Press, 1989.

Dayv Acuvity Category Amount of Time

1 resung
very light
light
mogerate
heavy

(]

restng
very light
light
moderate
heavy

restng
very lignt
light
moderate
heavy

I



Day 1:

Day 2:

Day 3:

Day 4:

Day 3:

Day 6:

Day 7:

Amount
Amount

Amount
Amount

Amount
Amount

Amount
Amount

Amount
Amount

Amount
Amount

Amount
Amount
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ACTIVITYTALLY

of TV viewing:

of physical activity:

of TV viewing:

of TV viewing:

hrs/day
hrs/day

hrs/day
of physical actvity:

hrs/day

hrs/day

hrs/day

of physical activity:

of TV viewing:

hrs/day

__ hrs/day

of physical activity:

of TV viewing:

hrs/day

__ hrs/day

of physical activity:

of TV viewing:

of TV viewing:

hrs/day
of physical activity:

hrs/day

hrs/day

hrs/day

of physical activity:

CODE NO.
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VERY IMPORTANT OPINIONS

1. Did you enjoy the class?

Yes No No
Opinion
2. Did you learn something new at
today’s class?
Yes No No
Opinion
What did you learn?
Was it important to you?
Yes No No
Opinion

3. Rate the class activities from great to terrible. 1=Great 2=Good 3=0Okay 4=Terrible

Activity 1
Activity 2
Activity 3
Activity 4

Activity 5

4. Rate the class handout from Great to Terrible.
1=Great 2=Good 3=0kay 4=Terrible

Comments:
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VERY IMPORTANT OPINIONS

(Parent)

(Please circle one)

1. Did your child enjoy the class? Yes No No
Ovin
2. Did you enjoy the class? Yes No No
Onini
3. Did the class provide vour child
with useful information? Yes No No
Ouizi
4. Did the class provide you with
useful information? Yes No No
Onini
5. Could the information presented in
today’s class be easily used by
your family? Yes No No
Opimon
6. Rank the class activities from most favorite to least favorite with 1=most favorite and
4=least favorite.
Activity 1
Activity 2
Activity 3
Activity 4
Activity 5
7. Rate the class handout from 1 to 5 with 1=will use information, 2=will not

use information, 3=aiready use information, 4=undecided, and 5=no opinion

Comments:
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CODE NO.
WEIGHT CONTROL PROGRAM FOR CHILDREN

PROGRAM EVALUATION
(CHILD)

Did you enjoy the Program ? YES NO NO OPINION

What did you enjoy most about the Program ?

What did you enjoy least about the Program ?

Rate the classes from most favorite to least favorite class.
l=most favorite 10=least favorite

Class 1: Where am [ ? Where do | want to be 7 Where should [ be ?
Activities:  Reasons for enroiling in the Program.
Growth Chart.
24-hour diet recall.
24-hour activity recail.

Class 2: What do I eat ? What should I eat ? What do [ do ? What
should [ do ?
Activities: Reasons why we eat.
Knowing the right size.
Food groups.
Food pyramids.
Balance.

Class 3: Be a Sport.....Finding the right activities for you !
Activities: Dr. Skip Ross.
Activity evaluation.
Exercise away your calories.
Activity suggestions.
Games.

Class 4: Let's Play Wheel of Fat.
Activities: Wheel of Fat.
Fat Budgeting.

Class 5: Hidden Clues on Food Labels.
Activities: Buying My Food questionnaire.



Class 6:

Class 8:

Class 9:
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Guess my name.
Low-fat foods.

Food signais: When do [ eat ? Why do [ eat ?
Where do [ eat ?
Activities: Shopping questionnaire.
Food signai strategies.

7: Cooking at Home.

Activities: Fixing My Food questionnaire.
Cooking methods comparison.
Food taste test
Cooking time questionnaire.

Managing the Snack Attack.
Activities: Snack food choices.
Healthy snack choices.
Snack preparation and taste test.

Navigating Through Fast Food Alley.
Activities: Fast food choices.
Fast food meals.
Fast food taste test.

Class 10: Keys To Success.

Activities: Contract reviews.
Fat Rustler's road map game.

Rate the class handouts from most favorite to least favorite.
1=most favorite 10=least favorite

Class 1: Fat Rustler's Road Map.

Class 2:
Class 3:
Class 4:
Class 3:

Class 6:

Secret Agent’s Nutrition Prescription.

Super you.

The Balance of Food.

Hidden Clues....The Search for Low-Fat Foods.
Food Signai Strategies.

Cooking Time Questionnaire.
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Class 8: Managing the Snack Attack.
Class 9: Navigating Through Fast Food Alley.

Class 10: Keys To Success.

Did you learn something new by participating in the Program ?

YES 'NO NO OPINION

What did you learn ?

Was it important to you ?

Were the classes: too long, too short, or just right ? (Circle one answer.)

Should the Program run: longer than 10 weeks, shorter than 10 weeks, or
run for 10 weeks? (Circle one answer.)

Have you changed what you eat ? YES NO NO OPINION

[f yes, what are the changes:

Have you changed how much you eat ? YES NO NO OPINION

If yes, how has it changed:

Have you or your family changed what you buy at the grocery store ?

YES NO NO OPINION

Ifyes, what are the changes:
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Have you or your family changed what vou buy at a restaurant (fast food
restaurants included)?

YES NO NO OPINION

If yes, what are the changes:

Will you or your family choose different foods from the schooi lunch menu ?

YES NO NO OPINION

If yes, what will you do differently

Have you or your family changed how vou cook food at home ?

YES NO NO OPINION

[f yes, what are the changes:

Have you or your family changed the snacks that you eat ?

YES NO NO OPINION

Ifyes, what are the changes:

Will you or your family change the food that you will eat at school ?

YES NO NO OPINION

If yes, what will the changes be:
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10  Has the amount of physical activity you do changed ?

YES NO NO OPINION

[fyes, how hasit changed:

Has the type of physical activity you do changed ?

YES NO NO OPINION

[fyes, how hasit changed:

If yes, what type of physical activities do you do now that you did not do before:

COMMENTS:
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CODE NO.
WEIGHT CONTROL PROGRAM FOR CHILDREN

PROGRAM EVALUATION
(CHILD)

Did you enjoy the Program ? YES NO NO OPINION

What did you enjoy most about the Program ?

What did you enjoy least about the Program ?

Did vou learn something new by participating in the Program ?

YES NO NO OPINION

What did you learn ?

Was it important to you ?

Were the classes: too long, too short, or just right ? (Circle one answer.)

Should the Program run: longer than 5 months. shorter than 5 months, or
run for 3 months ? (Circle one answer.)

Have you changed what you eat ? YES NO NO OPINION

If yes, what are the changes:

Have you changed how much you eat ? YES NO NO OPINION

If yes, how has it changed:
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Have you or your family changed what vou buy at the grocery store ?

YES NO NO OPINION

[fyes, what are the changes:

Have you or your family changed what you buy at a restaurant (fast food
restaurants included)?

YES NO NO OPINION

[f yes, what are the changes:

Will you or your family choose different foods from the school lunch menu ?

YES NO NO OPINION

[f yes, what will you do differently

Have you or your family changed how vou cook food at home ?

YES NO NO OPINION

If yes, what are the changes:

Have you or your family changed the snacks that you eat ?

YES NO NO OPINION

Ifyes, what are the changes:
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Will you or your family change the food that you will eat at school ?

YES NO NO OPINION

[f yes, what will the changes be:

8. Has the amount of physical activity you do changed ?

YES NO NO OPINION

[fyes, how hasit changed:

Has the type of physical activity you do changed ?

YES NO NO OPINION

Ifyes, how has it changed:

If yes, what type of physical activities do you do now that you did not do before:

COMMENTS:
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CODE NO.
WEIGHT CONTROL PROGRAM FOR CHILDREN

PROGRAM EVALUATION
(PARENT)

Did your child enjoy the Program ? YES NO NO OPINION
Did you enjoy the Program ? YES NO NO OPINION

What did your child enjoy most about the Program ?

What did you enjoy most about the Program ?

What did your child enjoy least about the Program ?

What did you enjoy ieast about the Program ?

Rate the classes from most favorite to least favorite class.
1=most favorite 10=Ileast favorite

Class 1: Where am [ ? Where do I want to be ? Where should I be ?
Activities: Reasons for enroiling in the Program.
Growth Chart.
24-hour diet recall.
24-hour activity recall.

Class 2: What do [ eat ? What should I eat ? What do [ do ? What
shouid I do ?
Activities: Reasons why we eat.
Knowing the right size.
Food groups.
Food pyramids.
Balance.

Class 3: Be a Sport.....Finding the right activities for you !
Activities:  Dr. Skip Ross.
Activity evaluation.
Exercise away your calories.
Activity suggestions.



Class 4:

Class 3:

Class 6:

Class 8:

Class 9:
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Games.

Let’s Play Wheeil of Fat.
Activities:  Wheel of Fat.
Fat Budgeting.

Hidden Clues on Food Labels.
Activities: Buying My Food questionnaire.
Guess my name.
Low-iat foods.

Food signals: When do [ eat ? Why do [ eat ?
Where do [ eat ?
Activities: Shopping questionnaire.
Food signai strategies.

7: Cooking at Home.

Activities: Fixing My Food questionnaire.
Cooking methods comparison.
Food taste test
Cooking time questionnaire.

Managing the Snack Attack.
Activities: Snack food choices.
Healthy snack choices.
Snack preparation and taste test.

Navigating Through Fast Food Alley.
Activities: Fast food choices.
Fast food meais.
Fast food taste test.

Class 10: Keys To Success.

Activities: Contract reviews.
Fat Rustler’s road map game.

Rate the class handouts from most favorite to least favorite.
1=most favorite 10=least favorite

Class 1:

Class 2:

Class 3:

Fat Rustler's Road Map.
Secret Agent’s Nutrition Prescription.

Super you.
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Class 4: The Balance of Food.
Class 5: Hidden Clues....The Search for Low-Fat Foods.

Class 6: Food Signal Strategies.

Class 7:

Cooking Time Questionnaire.
Class 8: Managing the Snack Attack.

Class 9: Navigating Through Fast Food Alley.

Class 10: Keys To Success.

Did your child learn something new by participating in the Program ?
YES NO NO OPINION

What did your child learn ?

Was it important to your child ?

Did you learn something new by participating in the Program ?
YES NO NO OPINION

What did you learn ?

Was it important to you?

Were the classes: too long, too short, or just right ? (Circle one answer.)

Should the Program run: longer than 10 weeks, shorter than 10 weeks, or
run for 10 weeks? (Circle one answer.)

Has your child changed what he/she eats ? YES NO NO OPINION

If yes, what are the changes:
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Have you changed what vou eat ? YES NO NO OPINION

[f yes, what are the changes:

Has your child changed how much he/she eats ?  YES NO NOOPINION

If yes, how has it changed ?

Have you changed how much you eat ? YES NO NO OPINION

[f yes, how has it changed:

Have you or your child changed what you buy at the grocery store ?
YES NO NO OPINION

Ifyes, what are the changes:

Have vou or your child changed the type of food selected at a restaurant (fast
food restaurants inciuded) ?

YES NO NO OPINION

[f yes, what are the changes:

Will you or your child choose different foods from the school lunch menu ?
YES NO NO OPINION

[f yes, what will you do differently

Have you or your child changed how you cook food at home ?
YES NO NO OPINION

If yes, what are the changes:
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Have you or your child changed the snacks he/she eats ?
YES NO NO OPINION

If yes, what are the changes:

Have you changed the snacks that you eat ?
YES NO NO OPINION

[fyes, what are the changes:

Will you or your child change the food that he/she will eat at school ?
YES NO NO OPINION

[f yes, what will the changes be:

Has the amount of physical activity your child does changed ?
YES NO NO OPINION

If yes, how has it changed:

Has the amount of physical activity you do changed ?
YES NO NO OPINION

[fyes, how has it changed:

Has the type of physical activity your child does changed ?
YES NO NO OPINION

If yes, how has it changed:

If yes, what type of physical activities does vour child do now that he/she did
not do before:
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Has the type of physical activity you do changed ?
YES NO NO OPINION

[fyes, how has it changed:

If yes, what type of physical activities do you do now that you did not do before:

COMMENTS:
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CODE NO.
WEIGHT CONTROL PROGRAM FOR CHILDREN

PROGRAM EVALUATION
(PARENT)

Did your child enjoy the Program ? YES NO NO OPINION
Did yoi.t enjoy the Program ? YES NO NO OPINION

What did your child enjoy most about the Program ?

What did you enjoy most about the Program ?

What did your child enjoy least about the Program ?

What did you enjoy least about the Program ?

Did your child learn something new by participating in the Program ?
YES NO NO OPINION

What did your child learn ?

Was it important to your child ?

Did you learn something new by participating in the Program ?
YES NO NO OPINION

What did you learn ?

Was it important to you?
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Were the classes: too long, too short, or just right ? (Circle one answer.)
Shouid the Program run: longer than 5 months, shorter than 5 months, or
run for 5 months ? (Circle one answer.)

Has your child changed what he/she eats ? YES NO NO OPINION

If yes, what are the changes:

Have you changed what you eat ? YES NO NO OPINION

If yes, what are the changes:

Has your child changed how much he/she eats 7 YES NO NO OPINION

If yes, how has it changed ?

Have you changed how much you eat ? YES NO NO OPINION

If yes, how has it changed:

Have you or your child changed what you buy at the grocery store ?
YES NO NO OPINION

[fyes, what are the changes:

Have you or your child changed the type of food selected at a restaurant (fast
food restaurants inciuded) ?

YES NO NO OPINION

If yes, what are the changes:

Will you or your child choose different foods from the school lunch menu ?

YES NO NO OPINION
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If yes, what will you do differently

Have you or your child changed how you cook food at home ?
YES NO NO OPINION

If yes, what are the changes:

Have you or your child changed the snacks he/she eats ?
YES NO NO OPINION

If yes, what are the changes:

Have you changed the snacks that you eat ?
YES NO NO OPINION

If yes, what are the changes:

Will you or your child change the food that he/she will eat at school ?

YES NO NO OPINION

If yes, what will the changes be:

Has the amount of physical activity your child does changed ?
YES NO NO OPINION

If yes, how has it changed:

Has the amount of physical activity you do changed ?

YES NO NO OPINION

[fyes, how hasit changed:
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Has the type of physical activity your child does changed ?
YES NO NO OPINION

If yes, how has it changed:

If yes, what type of physical activities does your child do now that he/she did
not do before:

Has the type of physical activity you do changed ?
YES NO NO OPINION

[fyes, how hasit changed:

If yes, what type of physical activities do you do now that you did not do before:

COMMENTS:
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TABLE C1. Frequency of Children’'s Responses on Overall Program Evaluation by Intervention.

Frequency of Response

Special
Intervention Standard Care
Group Group
Question Response Week 10 Week 22 Week 10 wWeek 22
1. Did you enjoy the n 10 1 6 10
Program? yes 8 9 5 10
no 1 1 1 0
no opinion 1 1 0 0
2. What did you enjoy n 10 10 5 10
most about the a. Everything. 0 1 1 1
Program? b. Food demonstrations. 2 2 0 0
c. Learning. 1 0 0 0
d. Prizes. 1 1 0 0
e. Games, particularly Wheel 1 1 0 0
» of Fat.
f. Playtime (exercise break) 3 2 0 0
and food demonstrations.
g. The instructor. 1 0 1 3
h. Learning how to lose 1 1 e |
weight.
i. Exercise coupons and 0 1 0 0
food demonstrations.
J. Secret Agent Nutrition 0 1 0 0
Prescription.
k. Learning the nutrient 0 0 2 2
value of food.
1. Learning how to eat right. 0 0 0 1
m. Trying new foods and fun. 0 0 0 1
n. Having someone to talk to 0 0 0 1

about your weight.
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Frequency of Response

Special
Intervention Standard Care
Group Group
Question Response week 10 Week 22 wWeek 10 Week 22

3. What did you enjoy n 10 9 5 10
least about the a. The work. 1 1 0 2
Program? b. Limiting foods from the 1 (v} 4] 4]

“other” group.
c. Coming to class, sometimes. 1 [¢] 0 v]
d. Measurements. 4 2 1 0
e. Food pyramids. 1 0 0 0
f. MNothing. 1 1 2 3
g. Class length. 1 1 0 0
h. Everything. 0 1 0 0
1. Parents talking. 0 1 0 0
j. Last class. 0 1 0 0
k. » Food signal strategies. 0 1 0 0
1. Tests. 0 0 1 1
m. Compliance. 0 0 1 0
n. Waiting. (o} 0 0] 1
o. The time. 0 0 0 i |
p. Changing food habits. 0 0 0 1
q. Realizing the difference 0 0 0 1

between current weight and

healthy weight.

4. Did you learn something n 10 11 6 11
new by participating yes 7 7 6 1"
in the Program? no 3 2 0 0

no opinion 0 2 0 0
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Frequency of Response

Special
Intervention Standard Care
Group Group
Question Response Week 10 Week 22 Week 10 Week 22
5. What did you learn? n 6 7 6 9
a. To eat the right amount and 3 2 3 4
type of food.
b. Many things/everything I 1 (0] 1 0
ever wanted to know.
c. To watch my food (fat and/or 1 0] 0 1
calorie) 1ntake.
d. About food. 1 | 0 ¥]
e, How to read labels and what 0 2 0
to eat.
f. Nothing. 0 1 0 0
g How to control my weight. 1] 1 0 1
h. » The importance of sports 0 0 0 1
and eating right.
1. Food measurements, 0 0 0 1

especially 5g = 1t.

J. The nutrient value of foods/
some foods have more
nutrients than others.

o
o
=]

6. Have you changed what n 10 11 6 1
you eat? yes 4 8 6 10

no 4 1 0 1

no opinion 2 2 0 0

6a. If yes, what are the n 3 6 5 8
changes? a. What I eat has changed, 1 0 1 1

especially for snacks.
b. Eat less foods from the 1 0 0 0

“other” group.
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Frequency of Response

Special
Intervention Standard Care
Group Group
Question Response Week 10 Week 22 Week 10 Week 22
c. I am eating better. 1 0 0 0
d. I control what I eat... 0 1 0 0
I read labels...l eat
Tighter.
e. 1 eat less fatty foods. 0 3 0 2
f. 1 eat foods from each 0 1 0 0
food group...I eat less
second helpings.
g. I eat healthy foods. 0 1 0 0
h. 1 eat less snack foods. 0 0 1 0
i. I eat less sugary foods. 0 0 1 0
J. I eat less...I eat smaller 0 0 1 1
» Servings.
k. When I'm full I stop eating. 0 0 1 0
1. 1 eat more fruits and 0 0 0 1
vegetables.
7. Have you changed n 10 11 6 11
how much you eat? yes 5 7 5 S
no 4 3 1 2
no opinion 1 1 0 0
7a. If yes, how has 1t n 7 4 9
changed? a. Food servings are measured... 1 1 1 1
we use measuring cups and
spoons.
b. Don't eat as much/eat less/ 1 4 2 1
eat smaller portions.
c. Not as many second helpings. 1 1 0 0

d. I eat healthier foods. 1 0 0 0
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Frequency of Response

Special
Intervention Standard Care
Group Group
Question Response Week 10 Week 22 Week 10 Week 22
e. 1 eat lite foods. 0 1 0 0
f. I eat less junk food. 0 ] 1 o]
g. 1 eat less fat. 0 0 1 0
h. I eat when I am hungry... 0 0 0 1
I am not always hungry.
8. Have you or your n 10 11 6 10
family changed what yes 5 5 4 8
you buy at the no 2 2 1 0
grocery store? no opinion 3 3 1 2
8a. If yes, what are n 3 6 3 6
the changes? a. » We go past the candy 1 0 0 0
aisle.
b. We read labels...we don't 2 2 1 3
buy high fat foods...We
buy low-fat foods.
Cc. We use a shopping list. 0 1 0 0
d. Dad agrees with the 0 1 0 0
diet changes.
e. We buy diet and/or lite 0 2 0 1
foods.
f. We buy different snacks. 0 0 2 0
g. We don't buy or buy less 0 0 0 2

Junk food.
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Frequency of Response

Special
Intervention Standard Care
Group Group
Question Response Week 10 Week 22 wWeek 10 Week 22
9. Have you or your n 10 11 6 10
family changed what yes 4 4 2 3
you buy at a no 4 4 2 4
restaurant (fast no opinion 2 3 2 3
food restaurants
included)?
9a. If yes, what are n 3 4 4
the changes? a. We don't buy as much. 1 1 0 1
b. We eat at home rather than 1 0 2 0
eat at restaurants.
c. We buy less french fries a 2 2 1
» and more salads...we buy
low-fat foods.
d. Inconsistent changes. 0 1 0 0
10. Will you or your n 10 10 6 10
family choose yes 3 3 3 3
different foods no 5 4 0 5
from the school no opinion 2 3 3 2
lunch menu?
10a. If yes, what will you n 2 3 4
do differently? a. Pack my lunch. 2 3 3 2
b. Eat less or avoid fatty 0 0 1 1

foods.
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Frequency of Response

Special
Intervention Standard Care
Group Group

Question Response Week 10 Week 22 week 10 week 22
11. Have you or your n 10 i1 6 10
family changed how yes 4 4 4 6
you cook food at no 3 2 0 3
home?. no opinion 3 5 2 1
11a. If yes, what are n 4 3 5
the changes? a. Everything. 1 0 0 0

b. We have changed how we cook 1 0 0 0
at home a little.

c. We don't fry foods...we 1 2 1 2
don't eat greasy foods.

d. We use low-fat cooking 1 1 1 1

» methods.

e. We only make one serving/ 0 1 0 0
family member.

f. We cook with oil instead 0 0 1 1
of butter, shortening or ’
lard.

g. We use less fat when cooking. 0 0 0 1

12. Have you or your n 10 11 6 10
family changed the yes & 4 4 6
snacks that you eat? no 3 3 1 4

no opinion 2 4 1 0

12a. If yes, what are the n 3 4 4 5
changes? a. We eat healthy stuff. 1 1 0 1

b. We eat less peanut butter. 1 0 0 0

c. We eat fruit as snacks. 1 1 1 0

d wWe eat smaller servings. 0 1 1 0
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Frequency of Response

Special
Intervention Standard Care
Group Group
Question Response Week 10 Week 22 Week 10 Week 22
e. We eat more unbuttered 0 1 0 0
popcorn and diet snacks.
f. We eat less jJunk snacks 0 v] 1 V]
Tike Twinkies.
g. We eat less sugary snacks. 0 0 1 6]
h. We eat fruits and vegetables 0 0 0 2
as snacks.
1. We eat low-fat snacks. 0 0 1
j. We eat different foods for 0 6] 4] 1
snacks.
13. Will you or your n 9 10 5 9
family change the yes 3 0 3 3
food that you will no 4 7 0 3
eat at school? no opinion 2 3 2 3
13a. If yes, what will n 3 0 2 2
the changes be? a. Eat healthier foods...foods 1 0 2 0
with less sugar and less
fat.
b. Will pack more low-fat 1 0 0 0
foods in my sack lunch.
c. Will pack my 1lunch. 1 0 0 0
d. Will be choosier about the 0 4] 4] 2
lunches eaten at school.
14. Has the amount of n 9 10 5 9
physical activity yes 5 4 3 6
you do changed? no 2 1 o} 0
no opinion 2 5 2 3
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Frequency of Response

Special
Intervention Standard Care
Group Group
Question Response Week 10 wWeek 22 Week 10 Week 22
14a. If yes, how has it n 4 5 3 5
changed? a. Increased. 1 2 2 1
b. Walk and/or ride my bike 0 1 0 1
to school.
c. More swimming and/or roller 0 1 0 0
skating.
d. Play basketball and run more. 0 1 0 1
e. I play sports for longer 0 s] 0 1
periods of time.
f. I play instead of eat. 0 0 1 1
15. Has the type of n 9 1 5 9
physical activity yes 2 4 2 5
you do changed? no 2 2 2 1
no opinion 5 b 1 3
15a. If yes, how has n 2 4 2 ‘4
it changed? a. Increased amount. 1 1 0 1
b. 1 exercise longer. 1 v] 0 0
c. More intense. 0 1 0 0
d. More running games. 4] 1 0 0
e. Basketball. 0 1 0 1
f. More swimming. 0 0 1 0
g. More walking and playing. 0 0 1 0
h. More jump rope. 0 0 0 1
i. Play more sports. 0 0 0 1
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Frequency of Response

Special
Intervention Standard Care
Group Group
Question Response wWeek 10 Week 22 Week 10 Week 22
15b. If yes, what type n 3 5 3 4
of physical a. Sports that require running 1 0 0 0
activities do you and more bike riding.
do now that you b. More bike riding and/or 1 1 1 0
did not do before? walking.
c. Skip-it. 1 0 0 0
d. Basketball. 0 1 0 1
e. Many activities, like skip- 0 1 0 0
1t, bike riding, walking,
skating.
f. More tag. (] 1 0 0
g. Team sports (soccer, flag 0 1 0 0
» football, basketball.
h. Swimming, skating and 0 0 1 1
bowling.
i. More bike riding and jump 0 0 1 1
rope.
Jj. Basketball and softball. 0 0 0 1
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TABLE C2. Frequency of Parental Response on Overall Program Evaluation.

Frequency of Response

Special
Intervention Standard Care
Group - Group
Question Response Week 10 Week 22 Week 10 Week 22
1. Did your child n 10 11 9 1"
enjoy the Program? yes 10 10 9 11
no v 0 0 0
no opinion 0] 1 0 0
2. Did you enjoy the n 10 1 9 1"
Program? vyes 10 9 8 11
no 0 1 1 0
no opinion 0 1 0 0
3. What did your child n . 10 8 9 11
enjoy most about a. How to control his/her 1 0 0 0
the Program? food intake.
b. The food demonstrations. 1 3 0 0
c. Prizes. 1 0 0 ‘0
d. The information. 2 0 0 1
e. Playtime. 3 1 0 0
f. The instructor. 1 0 3 1
g. Learning how to lose 1 0 1 2
weight.
h. Socializing (working 0 2 1 1
together, child
participation and fun
atmosphere).
1. Increased self-esteem due 0 1 0 0]

to change 1n appearance.
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Frequency of Response

Special
Intervention Standard Care
Group Group
Question Response Week 10 Week 22 wWeek 10 Week 22
J. Learning about different 0 1 1 2
foods and healthy food
choilces.
k. Individual atLention. 0 0 3 4
4. What did you enjoy n ] 9 9 11
most about the a. The information. 6 6 1 3
Program? b. Handouts. 1 0 0 0
c. Learning how to read a 1 0 0 1
food label.
d. Learning how to choose 0 1 0 1
and prepare health foods.
e. » Outside reinforcement of 0 1 0 0
healthy lifestyle habits.
f. Cooking demonstrations. 0 1 0 0
g. Watching my child lose 0 0 3 2

weight, stop gaining
weight and/or take care
of him/herself.
h. Having my child realize 0 0 1 1
the effects of his/her
food and exercise habits.

i. Information was useful 0 0 1 0
for entire family.

J. (Individualized) help was 0 0 2 2
available.

k. Watching my child learn 0 0 1 1

about food and being
able to help him.
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Frequency of Response

Special
Intervention Standard Care
Group Group
Question Response wWeek 10 wWeek 22 week 10 Week 22
5. What did your child n 10 8 6 8
enjoy least about a. Length of Program session. 2 1 0 0
the Program? b. Anthropometric measurements. 4 1 2 2
' c. Information. 2 0 0 0
d. Food pyramids. 1 1 0 0
e. Diet records. 1 0 0 0
f. Changing his/her habits. 0] 1 4] 0
g. Paperwork. 0 1 1 5
h. Program length and homework. 0 1 o] 0
1. Structured portion of each 0 1 0 0
Program.
J. » Learning. 0 1 0 0
k. Changing food and exercise 0 0 2 0
habits, particularly
changing his/her snack
habits.
1. Worrying about failure. 0 0 1 1
6. What did you enjoy n 7 6 4 4
least about the a. Dr. Ross’ talk. 1 0 0 0
Program? b. Working in groups - wanted 1 0 0 0
more individual attention.
c. Waiting. 2 0 0 0
d. Class length. 2 3 0 0
e. Evening classes - missed 1 1 0

favorite TV programs.

f. Difficulty transferring 0 1 1 0
knowledge 1nto practice.

g. Guilt. 0 1
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Frequency of Response

Special
Intervention Standard Care
Group Group
Question Response wWeek 10 wWeek 22 week 10 Week 22
h. Paperwork. 0 (4} 1 2
1. Keeping appointments on 0 0 1 1
busy days.
J. Trying to change your 0 0 1 0
child’s eating habits.
k. Measurements. 0 0 0 1

7. Did your child learn n 10 11 9 11
something new by yes 7 9 9 11
participating 1in no 3 1 ] 0
the Program? no opinion 0 1 0 0

7a. What did your child n o 7 9 9 9
learn? a. How to select foods based 6 6 7 8
on foods groups and food
labels.
b. Healthy lifestyle includes 1 1 0 ‘0
diet and exercise.
c. Exercise will not cause 0 1 -4 1
the development of large
muscles.
d. How to prepare healthy 0 1 0 0
foods.

8. Did you learn n 10 10 9 11
something new by yes 10 9 8 9
participating in no 0 1 4] 1
the Program? no opinion 0 0 1 1
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Frequency of Response

Question

Response

Special
Intervention

Week 10 Week 22

Group

Standard Care

Group

Week 10 Week

bl
o

8a. What did you learn?

9. Has your child
changed what he/she
eats?

9a. If yes, what are
the changes?

a. How to select foods based
on food labels.

b. Nutrient value of foods
vary.

c. Parental support 1is
necessary for children to
make changes and lose
weight.

d. Weight control requires
diet and exercise.

e. Can eat while trying

» to lose weight.
f. New cooking methods.

n
yes
no
no opinion

n

Eats healthy foods.

Decreased amount and/or

decreased serving sizes.

c. Eats less fatty and fried
foods/eats more fruits,
vegetables and other low-fat
foods.

d. Eats more light and/or
fat-free foods
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Frequency of Response

Special
Intervention Standard Care
Group Group
Question Response Week 10 Week 22 Week 10 Week 22
e. Eats less sweets and junk V] (5} 2 2
food.
f. Changed snack choilces. 0 (4] 1 2
10. Have you changed n 10 1 9 11
what you eat? yes 8 ' 8 9
no 0 0 0 1
no opinion 2 4 1 1
10a. If yes, what are n 8 T 8 9
the changes? a. Eat more low-fat foods 5 5 4 7
(fruits, vegetables,
» grains, lean meats) and
less/no fried foods.
b. Eat less food. 3 0 0 1
c. Eat healthier foods 0 2 1 0]
(food labels). g
d. Eat less sweets and junk 0 0 1 1
foods.
e. Recently prescribed bland 0 0 1 0
diet.
f. Eat Weight Watcher foods. 0 4] 1 4]
11. Has your child n 10 10 9 10
changed how much yes 8 7 8 8
he/she eats? no 0 1 0 0
no opinion 2 2 1 2
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Frequency of Response

Special
Intervention Standard Care
Group Group
Question Response Week 10 Week 22 Week 10 Week 22
11a. If yes, how has it n 6 7 7 8
changed? a. Eats less by eating smaller 6 5 6 7
portions of food and/or by
eliminating second helpings
of food.
b. Eats less snacks (junk 0 1 1 1
food).
c. Sometimes. (6} 1 0 0
12. Have you changed n 10 10 9 10
how much you eat? yes 7 6 6 5
no » 0 0 0 1
no opinion 3 4 3 4
12a. If yes, how has it n 7 6 5 5
changed? a. Eat smaller portions. 7 5 2 "3
b. Sometimes. 0 1 0 0
c. Eat less fatty and sugary 0 0 1 0
foods.
d. Eat Weight Watcher foods. 0 0 1 1
= Eat less high fat foods. 0 0 1 1
13. Have you or your n 10 10 9 11
child changed what yes 5 6 8 9
you buy at the no 0 1 0 0
grocery store? no opinion 5 3 1 2
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Frequency of Response

Special
Intervention Standard Care
Group Group
Question Response Week 10 Week 22 Week 10 Week 22
13a. If yes, what are n 5 6 8 9
the changes? a. Buy more low-fat foods 4 5 a8 9
(lean meats, fruits,
vegetables and grains)
and less junk foods,
snack foods, 1ce cream
and cookies - based on
food labels.
b. Buy less cookies. | 0 0 0
c. Buy fat-free and/or low- 0 1 0 0
calorie foods.
14. Have you or your n 10 11 9 11
child changed the yes 5 5 5 5
type of food no 1 2 1 0
selected at a no opinion 4 4 3 6
restaurant (fast
food restaurants
included)?
14a. If yes, what are n 5 5 5
the changes? a. Eat less frequently at 1 0 ] 0
fast food restaurants.
b. Do not order french fries. 1 4] 0] 0
c. Eat more salads and chicken 3 4 5 5
and less/no fried foods.
d. Do not eat at restaurants. 0 1 0 o
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Frequency of Response

Special
Intervention Standard Care
Group Group
Question Response Week 10 Week 22 week 10 Week 22
156. Will you or your n 10 9 9 10
child choose yes 5 4 6 5
different foods no 0 1 1 0
from the school no opinion 5 4 2 5
lunch 'menu?
15a. If yes, what will n 5 4 5 8
you do differently? a. Will prepare a sack lunch 3 3 2 3
for my child.
b. Will request school not to 1 0 0 0
serve second helpings of
food to my child.
c. » Will evaluate foods on menu 1 1 3 2
for nutritional value. Will
prepare a sack lunch for my
child, 1f necessary.
16. Have you or your n 10 11 9 10
child changed how yes 5 6 5 6
you cook food at no 0 1 0 0
home? no opinion 5 4 4 4
16a. If yes, what are n 5 6 5 6
the changes? a. No/less fried foods and/or 4 5 3 2
use low-fat cooking methods.
b. Use 0il in place of butter, 1 0 1 0

shortening or lard.
c. Cook with fruits and 0] 1 0 0
vegetables.
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Frequency of Response

Question

Response

Special
Intervention

Standard Care
Group Group
Week 10 Week 22 Week 10 Week 22

17. Have you or your
child changed the
snacks he/she eats?

17a. If yes, what are
the changes?

18. Have you changed
the snacks you eat?

18a. If yes, what are
the changes?

d. Use less fat in food
preparation.

n

yes

no

no opiniaon

n

a. Eats more fruits,
vegetables and grains for
snacks.

b. » Eats less cookies and/or
candy for snacks.

c. Eats low-fat foods for
snacks.

d. Eats less chips and regular
soda for snacks.

e. Eats smaller portions.

n

yes

no

no opinion

n

a. Eat more low-fat snacks,
particularly more fruits
and vegetables for snacks.

b. Eat less snacks.

0 0 1
10 10 9
8 8 9
0 (0] (4]
2 2 0
7 6 8
3 6 4
1 0 0
2 0 2
1 1 2
0 1 (4]
10 10 9
4 5 7
0 1 1
6 4 1
4 5 6
3 4 4
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Frequency of Response

Special
Intervention Standard Care
Group Group
Question Response Week 10 Week 22 Week 10 Week 22
c. Eat less chocolate. 0 0 1 0
19. Will you or your n 10 9 9 8
child change the yes 5 5 6 4
food he/she will no 1 0 1 0
eat at school? no opinion 4 4 2 4
19a. If yes, what will n 5 5 6 4
the changes be? a. No second helpings. 1 1 (] 0
b. More fruits and vegetables. 2 0 2 2
c. Smaller servings. 1 0 0 0
d. More particular about 1 4 4 2
» foods selected for sack
lunch.
20. Has the amount of n 10 11 9 11
physical activity yes 5 6 8 11
your child does no 0 1 0 0
changed? no opinion 5 4 1 0
20a. If yes, how has it n 5 6 8 11
changed? a. Increased activity; less 5 4 3 8
time spent sitting,
watching TV or playing
Nintendo.
b. Understands importance 0 1 0 0

of increasing physical
activity but lacks
motivation.
c. Joined local YMCA. 0 1 0 9}
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Frequency of Response

Question

Response

Special
Intervention
Group
Week 10 Week 22

Standard Care
Group
Week 10 Week 22

21. Has the amount of
physical activity
you do changed?

21a. If yes, how has
it changed?

22. Has the type of
physical activity
your child does
changed?

22a. If yes, how has
it changed?

d. Has more energy now.

e. More bike riding and
walking.

f. More walking and
participation 1n team

sports.

g. Participates in team
sports.

n

yes

no

no opinion

n
a. Increased.
b. More walking.

n

yes

no

no opinion

n

a. Increased amount of
physical activity.

b. More swimming and bike
riding.

0 0
0 0
(V] (0]
0 0
10 {5 |
4 3
0 1
6 7
a 3
4 2

1
10 10
5 5
0 1
5 4
5 5
3 0
1 0

-
-

3 1
1 0
1 1
9 10
4 2
0 0
5 8
3 2
2 1
1 "
9 11
5 9
0 0
4 2
4 7
1 1
0 1
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Frequency of Response

Special
Intervention Standard Care
Group Group
Question Response Week 10 Week 22 Week 10 Week 22
c. Participates in a greater 1 1] 0 i
variety of activities
and watches less TV.
d. More outdoor activities. 0 1 1 0
e. Less physical activity 0 1 0 0
since the start of school.
f. More walking. 0 3 1 1
g. More running. 0 0 1 0
h. Participates 1n more 0 0 0 2
vigorous exercises.
22b. 1If yes, what type n 5 4 5 9
of physical a. » Bike riding, walking and 2 1 2 1
activities does team sports.
your child do now b. wWalking. 2 1 0 1
that he/she did c. Jump rope, swimming, 1 0 2 1
not do before? aerobics and walking. :
d. More outdoor activities. 0 1 4] 0
e. Basketball and skip-it. 0 1 0 2
f. Swimming and roller 0 0 o] 1
skating.
g. Football and wrestling. 0 0 1 0
h. School team sports. 0 0 0 3
23. Has the type of n 10 10 9 11
physical activity yes 2 1 3 1
you do changed? no 0 1 0 0
no opinion 8 8 6 10
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Frequency of Response

Special
Intervention Standard Care
Group Group
Question Response Week 10 Week 22 Week 10 Week 22
23a. If yes, how has n 2 1 3 1
it changed? a. Increased. 2 0 1 1
b. More walking. 0 1 ] 0
c. More bike riding and 0 1 2 0
' walking.
23b. If yes, what type n 2 1
of physical a. Walking and bike riding. 2 0 2 1
activities do you b. Swimming and stationary 0 0 1

do now that you cycling.
did not do before?

eLe
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10.
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12.

13.

14.

15.

16.

17.

18.

Identification of Dependent Variable Names

Diffl = relative weight, , - relative weight, ,,.
Diff2 = relative weight, ,, - relative weight,, ,,.
Diff3 = relative weight, , - relative weight,, ,,.
Diff4 = BMI, , - BMI,, 0.

Diff5 = BMI,, ,, - BMI,, ,,-

Diff6 = BMI, , - BMI, ,,-

Diff7 = sum of skinfolds, , - sum of skinfolds, ,,-
Diff8 = sum of skinfolds, ,, - sum of skinfolds, ,,.
Diff9 = sum of skinfolds, , - sum of skinfolds, ,,.
DIf£10 = g, fat, , = g, fat ..

Diffll = g, fat,, — 9, fat, -

Diff12 = g, fat,, - g, fat, .-

Diff13 = g, fat,, - g, fat, ,,.

Diffl14 = g, fat, , - g9, fat, ;-

Diff15 = g, fat,, , - g, fat, -

Diffi6 = g, fat, , - g, fat, ,,.

Diff17 = g, fat, ,, - 9, fat, ¢

Diff18 = g, fat, ., - 9, fat, ,,.
Diff19 = g, fat, ., - 9, fat, ,,.

Diff20 = systolic blood pressure, , - systolic blood
pressure,, -

Diff21 = systolic blood pressure, ,, - systolic blood
pressure,, ,,-.
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22. Diff22 = systolic blood pressure, , - systolic blood
pressure,, ,,.

23. Diff23 = diastolic blood pressure, , - diastolic blood
pressure, .-

24. Diff24 = diastolic blood pressure,, ;,, - diastolic blood
pressure, .-

25. Diff25 = diastolic blood pressure, , - diastolic blood
pressure, ,,-.

26. Diff26 = activity factor, , - activity factor,, ,.

27. Diff27 = activity factor, , - activity factor,, ,,-.

28. Diff28 = activity factor, , - activity factor, -

29. Diff29 = activity factor, , - activity factor,, ,,.

30. Diff30 = activity factor, , - activity factor, ,,.

31. Diff31 = activity factor,, , - activity factor, .

32. Diff32 = activity factor, , - activity factor, ,,.

33. Diff33 = activity factor,, ,, - activity factor,, -

34. Diff34 = activity factor,, ,, - activity factor,, ,,.

35. Diff35 = activity factor, ,, - activity factor, ,,.

36. Diff36 = total calories, , - total calories, ,.

37. Diff37 = total calories, , - total calories, ,,-.

38. Diff38 = total calories, , - total calories, 4.

39. Diff39 = total calories, , - total calories, ,,.

40. Diff40 = total calories, , - total calories, ,,-

41. Diff41 = total calories, , - total calories,, -

42. Diff42 = total calories, , - total calories,, ,,.

43. Diff43 = total calories, ,, - total calories, (4.

44. Diff44 = total calories, ,, - total calories, ,,.

45. Diff45 = total calories, ,, - total calories, ,,.



46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.
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Diff46 = percent fat calories, , - percent fat
calories, ,.

Diff47 = percent fat calories, , - percent fat
calories, ;o-

Diff48 = percent fat calories, , - percent fat
calories,, (¢-

Diff49 = percent fat calories, , - percent fat
calories,, ,,.

Diff50 = percent fat calories, , - percent fat
calories,, ,o-

Diff51 = percent fat calories, , - percent fat
calories,, ¢-

Diff52 = percent fat calories, , - percent fat
calories,, ,-

Diff53 = percent fat calories, ,, - percent fat
calories,, ¢+

Diff54 = percent fat calories, ,, = percent fat
calories,, ,,.

Diff55 = percent fat calories, ,, - percent fat
calories, ,,-

Diff56 = nutrition knowledge questionnaire,,,, ,
nutrition knowledge questionnaire,,,, ,-

Diff57 = nutrition knowledge questionnaire., , -
nutrition knowledge questionnaire,,, 5.

Diff58 = nutrition knowledge questionnaire,,,, ,
nutrition knowledge questionnaire,,, ;-

Diff59 = food preparation questionnaire,,, ; — food
preparation questionnaire,,, ,-

Diff60 = food preparation questionnaire,, , - food
preparation questionnaire,,, ;.

Diff61 = food preparation questionnaire,, ; - food
preparation questionnaire,,, ;.

Diff62 = food selection questionnaire,,, , - food
selection questionnaire,,, ,.



63.

64.
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Diff63 = food selection questionnaire,,,, , - food
selection questionnaire,,,, ;-

Diff64 = food selection questionnaire,,,, ; - food
selection questionnaire,,,, 5.



Identification of Treatment Groups

Treatment 1 = Special Intervention Group with a maximum
number of eleven.

Standard Care Group with a maximum number of
ten.

Treatment 2



Plots of Differences by Treatment Group
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Plot of DIFFI4*TRT. Legend: A = | obs, 8 = 2 obs, etc.
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Plot of DIFF24*TRI, Legend: A = | obs, B = 2 obs, etc.
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Analysis of Variance Tables
Produced by
General Linear Models Procedure



Dependent Varisble: DIFFY

Source OF

Mode | 3
™1 1
Taresex )

Error "

Corrected Total 20

R-Square

0.551309

Dependent Varisble: DIFF2

Source oF

Model 3
TRY 1
SEX 1
TRT"SEX 1

Error 7

Corrected Total 20

R-Squsre

0.078471

Depancent Variable: DIFF3

Source DF

Model 3
Y 1
SEX 1
TRT*SEX 1

Error w7

Corrected Total 20

R-Square

0.299929

Dependent Variable: DIFF&

Source OF

Mode | 3
TRT 1
SEX 1
TRT*SEX 1

Error 17

Corrected Total 20

R-Square

0.533102

Depencent Yarisble: DIFFS

Source DF

Mode | 3
TRT 1
SEX 1
TRT*SEX 1

Error 17

Corrected Total 20

- Sousre

0. 104261

292

General Linear Models Procedurs

Sum of Squares Mean Square
0.03761548 0.01247183
0.034 160682 0.03416682
0.00228153 0.00228153
0.00425506 0.00425506
0.03045119 0.00179125
0.0678866T

C.V. Root MSE
0.69240 0.04232312

Genersl Linear Models Procedure

Sum of Squares Mean Square
0.00320595 0. 00106845
o) sy
1.00002663 ]
0.03871784 0.00227752
0.04 192381

c.v. Root WSE
400. 8754 0.04772338

General Linear Models Procedurs

Sum of Squares Mean Square
0.02005238 0.00668413
0.01660847 0.01660847
0.00224377 0.00224377
0.00360847 0.00360847
0. 046804 76 0.00275322
0.06685714

c.v. Root MSE
B9.58489 0.05247115

Gereral Linear Models Procedure

Sum of Souares Mean Square
13.50226190 4.50073397
12.41521183 1241521183
3onavesn 2.02315301
1159011908 0.4817TIT1
25.0923809%

c.v. Root MSE
2%.3188 0.82569468

General Linear Models Procedurs

Sum of Squares Mean Square
1.47523810 0.49174603
1.16571429 1. 16571429
0.27T453T82 0.27453782
0.06453782 0.06453782

12.67428571 0. 74554622
14. 14952381

c.¥. Root NSE

“442.2550 0.88345018

F Value
6.9
19.07
1.27
2.3a

F value
0.47
1.38
0.01

F value
2.43
6.03
1.3

F Value
6.60
18.21
85
2.97

F value

0.86

1.56
0.37
0.09

Pr>F
0.0029
0.0004
0.2747
0.1a17

DIFF1 Mean
0.046866867

Pr > F

0.7077
0.257

0.9152

DIFFZ Mean
0.01190476

Pr > F
0.1009
0.0251
02681

DIFFS Mean
0.05857143

Pr > F
0.0037
0.0005
0.1031

DIFF& Mean
0.35238095

Pr>F

0.5881
0.2281
0.5520
0.7ra2

DIFFS Mean
-0.19523810



Dependent Variable: DIFFé

Source oFf
Mode | 3
Y
SEX
TRT*SEX
Error 7
Corrected Total 20
H-Square
0.348021

Oepencent Varisble: DIFFT

Source DF
Hodel 3
TRT
SEX
TRT*SEX
Error ]
Corrected Total 9
R-Square
0.235870

Dependent Varisble: DIFFE

Source DF
Model 3
TRT
TRTeeEY
Error 14
Corrected Total %
R-Square
0.088944

Depencent varisble: DIFFY

Source DF
Mode| 3
TRT
SEX
TRT*SEX
Error 16
Corrected Total 19
i -Square
0.218617

Dependent Variable: DIFFI0

Source oF
Mode | 3
TRY
SEX
TRY*SEX
Error 13
Corrected Total %
R-Square
0.210592

293

General Linear Models Procedure

Sum of Souares
6.42845238

12.04297619
18.47142857
C.v.
535.6089

Hean Souare
2.14281746
5.97235489
0.05735489
1.36500175
0.70841036

Root MSE
0.84167117

General Linear Models Procedure

Sum of Squares
148, 6884 2857

88.33587302
26, 19240635
53.10262857

481,.69357143
630. 38200000
C.v.
3227.578

Mean Square
49.56280952
£88.33587302
24. 19240435
53.10262857
30.10584821

Root MSE
5. 68687964

Genersl Linear Models Procedurs

Sum of Squares
26.15402381

267 89797619
29405200000
C.v.
101.788%

General Linear Models Procedure

Sum of Squares

161.17835714
36.16115714

42.80515T14
73.45220825
576, T5964 286
T37.93800000
c.v.
143.2925

Mean Square
53.72611905
36.16115714

42.80515714
93.45226825

36,0474 7758

Root MSE
6.00395517

General Linear Models Procedure

T2E3. 28117647
c.v.
88, 95563

Mesn Square
511.2677810%

L42.26T52564

Root WSE
21.03015753

F Value
3.02
B.43
1.93

F Value
1.65
2.93
0.80
1.76

F Value
0.52

0.68
0.16
0.34

F value

1.18
2.22
0.45
0.42

Pr > F
0.0583
0.0099
0.1830

DIFF6 Mean
0.15714288

Pr > F

0.2184
0.1060

DIFFT Mean
0. 17000000

Pr> F
0.6741
0.4202
0.5689

DIFFE Mean
4. 02000000

Pr > F
0.2550
0.3315
0.2920
0.1269

DIFF? Mean
4. 19000000

Pr > F

0.3a38

0.1604
0.5142
0.5264

DIFF10 Mean
2364117647



Dependent Variable: DIFF1Y

Source oF
Mocke | 3
RY
SEX
TRT*SEX
Error 12
Corrected Total 15
R-Square
0.204524

Dependent Varisble: DIFFI2

Source DF
Model 2
™mr
SEX
TRT*SEX
Error 1"
Corrected Total 13
R-Square
0.082911

Depencent Varisble: DIFF13

Source DF
Model 3
TRT
SEX
TRT*SEX
Error 15
Corrected Total 18
R-Square
0.195868

Depencent variable: DIFF14

Source 13
Mocke | 3
mi
SEX
TRT*SEX
Error 14
Corrected Total 17
R-Square
0.38737%

Depenoent Varisble: DIFF1S

Source oF
Mode | 2
TRY
SEX
TRY*SEX
Error 10
Corrected Total 12
R-Square

0.159728

294

General Linear Models Procedure

Sum of Squares

1325.52200000
37.93567391
97265784 TAS
1222.44176087
12776.81550000
16102, 33750000
C.V.

178.1858

Mean Square
1108.50733333
37.93567391
972.66784 783
222244176087
1064 . 73462500

Root WSE
12.63027160

General Linear Models Procedurs

Sum of Squares
99981928571
T49. 77350000
64747350000

0. 00000000
11059, 19500000
12059.01428571

c.v.

137.0088

Mean Square
45990964286
T49. 77350000
84747350000

1005.38136364

Root MSE
3170774927

General Linear Models Procecure

Sum of Squares
2496, 19254386
T4, 16486048
204.T52T2T2T
2173. 23757576
10248. 05168667
12744, 26421053
c.v.

n7.0182

Mean Square

832.086418129

Toh. 16484848
204, 75272727
2173.23757576
583, 2034kbid

Hoot MSE
26, 13816069

General Linesr Models Procecure

Sum of Sguares

SA30.2514k4k4
2981.44042105
1168, 18755556

bbb, 57141520
9220, 25300000

15050, 50444444
c.v.
-BT1.5735

1943.41714875
2981.44042105
1168, 18755556
Lb4.57141520
458. 58950000

General Linear Models Procecure

Sum of Squares
1466, 12050000
741.35605556
Tek . 36355556
0.00000000
7712.71950000
F178. 84000000
c.v.

1542.877

Mean Square

733, 06025000

741.35605556
144 .36355556

T71.27195000

Root MSE
27.TTTEE3

F Value

Nop -
e ®

F Value
06.50

0.75
0.64

F value

2.95
4.53
m

0.71

Pr>F
0.4096
0.8534
0.3580
0.1741

DIFF11 Mean
18.31250000

Pr>F
0.8212

0.4063
0.4393

OIFFIZ Mean
23.14285714

DIFF13 Mean
22.33684211

Pr>F

0.0691
0.0518
0.2042
0.6%41

DIFF14 Mean
< 2. Phbbbiik

Pr>F
0.4189

0.3500
0.6745

DIFF1S Mean
1. 80000000



Dependent Variable: DIFF14

Source DOF
Mode | 3
TRT
SEX
TRT*SEX
Error 15
Corrected Total ]
R-Square
0.081401

Depenclent Variable: DIFF1T

Source OF
Model 2
TRT
SEX
TRT*SEX
Error 10
Corrected Total 12
R-Square
0.080620

Depencent Variable: DIFF18

Source oF
Mode | 3
TRT
SEX
TRT*SEX
Error %
Corrected Total 17
R-Square
0.218269

Depencent Variasble: DIFF19

Source DF
Mode | 2
1L
SEX
TRT*SEX
Error 1"
Corrected Total 13
R-Square
0.0%297

Deperclent Varisble: DIFF20

Source OF
Mok | 3
RT
SEX
TRT*SEX
Error 17
Corrected Total 20
R-Square
0.088424

295

General Linear Modeis Procedure

Sum of Sguares Mean Square
B880. 39483083 29346561028
121.35553195 321.35553195
190.26699725 190. 26699725

1.83069905 1. 83069905
P935. 09264286 662 .33950952
1081548947368

C.v. Root MSE
436.5921 25.73595752

General Lincar Models Procedure

Sum of Squares Mean Square
T4, 78123077 357.37061538
62944200000 62944200000

8.27755556 8.27T55556
. 00000000 .
8150. 72800000 815.07880000
284552923077
C.V. Root MSE
335.5738 2854958494

General Linear Models Procedure

Sum of Squares Mean Square
2675.07250000 891.49083333
140044802632 1400. 44802632
230.82814327 230.82814327
432.00007310 432.00007310
9580. 76750000 684 . 34053571

12255 . 84000000

c.v. Root WSE
nr.me 26.15990321

General Linear Models Procedure

Sum of Squares Hean Square
&41.51845238 220.75922619
I92. 19266667 I92. 19266667

2.204 16867 2.204 16667
0.00000000 .
4240.69583333 385.51780303
4682.214285T1
c.v. Root MSE
544801 19.43480728

General Linear Models Procecurs

Sum of Squares Mean Square
155.:;:;;::: 51.37301587
12.38725490 1230795050
85.78431373 85.78431373
158883333333 93.46078431
1742.95238095
c.v. Root MSE
267.1288 7.66751180

F Value Pr > F
0.44 0.7257
0.49 0.4967

.59 0.4548
0.00 0.9588
DIFF14 Mean
5. 89473684

F Value Pr > F
0,44 0.5569
0.77 0.4001
0.0 o.9217

DIFF1T Mean
8.50769231

F Value Pr > F
1.30 0.3125
2.05 0.1745
0.34 0.5706
0.63 0.4402

DIFF18 Mean
8.23333333

F Value Pr>F
0.57 0.5800
1.02 0.3348
0.0 0.%411

DIFF19 Mean
2.05714286

F Value Pr>F
0.55 0.6552
0.25 0.6247
0.13 0.7203
0.92 0.3515

DIFF20 Mean

3.61904762



Dependent variable: DIFF21

Source

Hode |
TRT

SEX
TRT*SEX
Error

Corrected Total

DFf
3

7
20
R-Square
0.157251

Depenclent Variable: DIFF22

Source

L
SEX
TRT*SEX

Error

Corrected Total

DF
3

R-Square
0.228633

Depencent variable: DIFF23

Source

Mode |
TRY

SEX
TRT*SEX
Error

Corrected Total

oF
3

20
R-Square
0.129515

Depencent Variable: DIFF24

Source

Mook |
TRT

SEX
TRT=SEX
Error

Corrected Total

DOF
3

20
R-Square
0.097336

Depencent Variable: DIFF2S

Mode |
TRT
SEX
TRT*SEX
Error

Corrected fotal

OF
3

17
20
R-Square
0.18723%
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General Linear Models Frocedure

Sum of Souares

232.29781905
130.38672969

0.38672969
155. 68084734
1264 . P604TE19
1477 . 23809524
C.v.

-718.8348

7T.43253%¢8
130. 384672969

0.386;
155. 68084734
73.ameen

Root MSE
B.55755764

General Linear Models Procecure

Sum of Squares

2755357629
263.57300420
965336

8.3 1
10.33771008
929.60714286

1205.14285714
c.v.
304 w09

91.84523810
263.57300420
8.39653361
10.33771008
5468277311

Root WSE
739478013

General Linear Models Procedure

Sum of Souares
4. 26190476

633,.54761905
72780952381
c.v.
210.1622

Mean Square
31.42063492
1748179272
1.01120448
56.68179272
37.26T50700

Root MSE
6.10471187

General Linear Models Procecure

Sum of Squares
B3, 44047619

TT3.79761905
857. 23809524
c.v.
1288.000

27.81349208

45.51750700

Root WSE
6. Tibbon3s

General Lincar Modeis Procedure

Sum of Souares
197.55952381

B857.58333333
1055. 14285714
c.v.

207.157%

Mean Square
4585317460

F Value

o e
G2E R

F value
0.84
0.47
0.03
1.52

F value

.3
1.53
1.53
0.48

Pr > F

0.3931
0.1997
0.9429

0.1631

DIFFZ1 Mean
~1.19047619

Pr > F

0.2090
0.0423
7000

0.68%2

DIFF22 Wean
2.42857143

DIFF2& Wean
0.52380952

Pr > F

0.3051
0.2322

0.2322
0.4988

DIFF25 Mean
3.42857143



Depencent Variable: OIFF26

Source oF
Modke | 3
Tt
SEX
TRT*SEX
Error 13
Corrected Total 16
R-Square
0.341768

Dependent Variable: DIFF27

Source DF
Mode | 3
TRt
SEX
TRT*SEX
Error "
Corrected Total 14
R-Square
0.309241

Dependent Varisble: DIFFZ8

Source DF
Mode | 3
TRT
SEX

TRT*SEX
Error n
Corrected Total 14
R-Square
0.057584

Dependent Varisble: DIFF29

Source DF

Mode | 3
TRT 1
SEX 1
TRT*SEX 1

Error T4

Corrected Totsl 7

R-Square

0.460135

Dependent Variable: DIFF30

Source OF

Hodel 3
TRT 1
SEX 1
TRT*SEX 1

Error 12

Corrected Total 15

R-Square

0.248922
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General Linear Models Procedurs

Sum of Squares Mean Square
0.39530539 0.13176846
0.10885223 0.10885223
0.15454579 0. 15454579
0.12540818 0.12540816
0.76136167 0.05856474
1.15664706

C.v. Root WSE
632,927 0.24200154

General Linear Modeis Procecurs

Sum of Squares Mean Square
0.26030667 0.08676889
0.20007204 0.20007204
0.00189493 0.00189493
0.10392874 0.10392876
0.58145333 0.0528593%
0.84175000

C.v. Root MSE
-201.46769 0.2299111

General Linear Models Procedure

Sum of Squares Mean Square
0.07262333 0.02620778
0.00425000 0.004 25000
0.06213235 0.06213235
0.00013235 0.00013235
1.18855000 0. 10805000
1.26117333

C.v. Root MSE
1049.073 0.32870960

General Linear Models Procecure

Sum of Squares HMean Square
1.470297T8 0.49009926
1.3mv22292 1.37922292

. D004 7906 0.0004 7906
0.29050012 0.29050012
1. 72506333 0.12321881
319536111

C.v. Root MSE
-311.2540 0.35102537

Genersl Linear Models Procedure

Sum of Squares Mean Sguare
0.40594042 0.13531347
0. 00495042 0. 00495042
0.40098375 0.40098375
0.00040042 0. 00040042
1.22485333 0.102071M1
1.63079375
c.v. Root WSE
-254.3170 0.31948570

F Value

2.25
1.86
N
2.1

F Value
1.64
3.m8
1.97

F Value
3.08
1.19
0.00
2.36

F Value
1.313

83%

Pro> F

0.1310

0.1959
0.1283
0.1871

DIFF26 Mean
0.03823529

Pr > F
0.2365
0.0777

0.8533
0.1884

DIFF2T Mean
-0. 11400000

Pr > F

0.8777
0.B4bk

0.9727

DIFFZB Mean
0.03133333

DIFF29 M
-0.11277778

Pr>F
0.3118

0.82%
0.0709
0.951

DIFF30 Mean
-0. 12562500



Depencent Variable: DIFFIY

Source oF

Mode | 3
TRT 1
SEX 1
TRT*SEX 1

Error 10

Corrected Total 13

R-Square

0.310742

Dependent Verisble: DIFF32

Source DF

Model 3
TRT 1
SEX 1
TRT*SEX 1

Error 12

Corrected Total 15

R-Souare

0.352228

Dependent Variable: DIFF33

Source oF

Model 3
stx i
TRT*SEX 1

Error ]

Corrected Total n

R-Square

0. 043806

Depencent varisble: DIFF34

Source DF

Hode| 3
i :
TRT*SEX 1

Error 1

Corrected Total 14

i-Square

0.372598

Dependent Variable: DIFF3S

Source DF
Mode | 3
TRT 1
SEX 1
TRT*SEX 1
Error 9
Corrected Total 12
R-Square

0.56507

298

General Linear Models Procedure

Sum of Squares

0.24236333
0.05640026
0.05640026
0.06695410
0.53758887
077995000
C.v.

-4637.183

Mean Square
0.08078778
0.05640026
0.05640026

0.06495410

0.05375867

Root MSE
0.23185915

Genaral Linesr Models Procedure

Sum of Squares
0.87088333
0.61815641
0.29815641
0.00020769
1.60161667
2.47250000

c.v.

-239.5625

Hean Square
0.29029444
0.61815641
0.29815641
0.00020769

0.13344804

Root MSE
0.36533280

General Linear Models Procedure

Sum of Squares
0.05683000

1.2404 7000
1.29730000
c.v.
238.6515

Mean Square
0.01894333
0.00361846
0.01736205
0.01216205

0.15505875

Root MSE
0.39377500

General Linear Models Procedurs

Sum of Squares
0.561202000
0.60853025
0.00032328
0.00937801
1.03055333
1.64257333

c.v.
1639.729

Mean Square
0. 20600667
0.6085302%
0.00032328
0.00937801

0.09388667

Root MSE
0.30s08278

General Linear Models Procedure

Sum of Squares

0.77253769

0.59248474
0.00328474
0.01168474

0.59257000
1.36510769
c.v.

- 166 . TBEY

Mean Square
0.25751256

0.06584111

Root MSE
0.25659523

F Value Pr > F
1.50 0.2
1.05 0.3298
1.05 0.3298
1.25 0.2905

DIFF31 Mean

-0.00500000

F value Pr>F
2.18 0.1440
4.63 0.0524
2.23 0.1608
0.00 0.9692
DIFF32 Mean
-0.15250000

F Value Pr> ¥
0.12 0.9444
0.02 0.8824
0.1 0.7465
0.08 0.7865

DIFFSS Mean
0. 16500000

F Value Pr > F
2.8 0.1483
6.50 0.02M
0.00 0.9562
0.10 0.7578

DIFF34 Mean
0.01888867

F Value Pr > F
in 0.0485
7.00 0.0150
0.05 0.8282
0.18 0.6834

O1FF35 Mean
-0.15384615



Dependent Variable: DIFF34

Source

Mode |
TRY

SEX
TRT*SEX
Error

Corrected Total

DF
3

18
R-Square
0.067089

Dependent Variable: DIFF37

Source

Mode |
TRT
SEX
TRT*SEX
Error

Corrected Total

DF
3

Dependent Variable: 0IFF38

Source

Hode|
TRT
SEX
TRT*SEX
Error

Corrected Total

oF

R-Square
0.156834

Dependlent Variable: DIFFI9

Source

Hode |
TRY
SEX
TRT*SEX
Error
Corrected Total

DF
3

Dependent Variable: DIFF40

Source

Mode |
AL

SEX
TRT*SEX
Error

Corrected Total

OF
3

A1
R-Square
0.266378
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Gerwral Linear Models Procedure

Sum of Squares

29T137. 80784314
182931. 82189055
154702, 44875622
111611.22487562
4131867, 13333333
SA2P004 . P 11TELT
c.v.

113.9043

Mesn Square

F9045. 93594771
182931, 82189055
154702, 44875622
111611, 22487562
317835.93333333

Root MSE
563. 76939730

General Linear Models Frocedure

Sum of Squares
974242, 55000000
445289 87826087

492535652174
156032. 13913043

177E989 . 20000000
2753231, 75000000
C.v.

81.89977

Mean Square
J2LTLT . 51666867

148249, 10000000

Root MSE
385.03129743

Gereral Linear Modeis Procecure

Sum of Squares

528212.88095238

52809 . 01686867
GOL04 . 01666687
00000000

2839764 . 83333333
1347977 .T1428572
c.v.

101.5900

Mean Square

264106, 44047619

5280% . 01666667
0404, 01666667

258160.4391939¢

Root WSE
508.09491180

General Linear Models Procedurs

Sum of Squares
240083, TE94T3A8
3840, 48084848
61793 45454545
190408 . 00000000
3343358, 00000000
I5A3451, TEVATIE9
c.v.

B4, TR405

Mesn Square
8002792982456
3840, 48484848
1793 45454545
190608 . 00000000
222891.20000000

Root MSE
472.11354566

General Linear Models Procecure

Sum of Squares
17222461 . cobbtb8T
1548979 . 72197661

2398, 39064327

12293.05730994
4743163,03333333
485404 . 50000000

C.v.
2066496

Mean Square

574080, 48888889
1568979 72397661
2398, 39064327
12293. 05730994

338797.35952381

Root MSE
582.06302023

F value Pr > F
0.3 0.8167
0.58 0.46186
0.49 0.4977
0.35 0.5638

DIFF36 Mean
AP 9L11T8LT

F Value Pr>F

2.19 0.1420

3.00 0.1087
0.64 0.4392
1.05 0.3252
DIFF37 Mean

470, 12500000

F value Pr > F
1.02 0.3913
2.0% 0. 1804
0.35 0.5660
DIFF38 Mean

500, 14285714

F Value Pr>F
0.36 0.7834
0.02 0.8973
0.28 0.46062
0.8 0.3697
DIFF39 Wean

557.10526316

F value Pr>¥F
1.69 0.2138
&£.57 0.0506
0.01 0.9341
0.04 0.8517

DIFFA0 Mean
28. 166866667



Dependent Variable: DIFF&1

Source DF
Model 2
RY
SEX
TRT*SEX
Error 10
Corrected Total 12
R-Square
0.034067

Dependent Varisble: DIFF42

Source OF
odel 3
TRY
SEX
TRT*SEX
Error 15
Corrected Total 8
R-Square
0.088084

Dependent Variable: DIFF&3

Source DF

Hode | 2
Y 1
SEX 1
TRT*SEX ]

Error 0

Corrected Total 12

R-Square

0.036445

Dependent Variable: DIFFeé

Source DF
Moce | 3
TRT
SEX
TRT*SEX
Error %
Corrected Total w
R-Sguare
0.153139

Depencent Varisble: DIFF4S

Source DF
Mode | 2
TRT
SEX
TRT*SEX
Error n
Corrected Total 13
R-Square
0.125609

-
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General Linear Models Procedure

Sum of Squares
223426.37307692
220920.20000000
26913.33888887
0. 00000000
£335010.55000000
4558436 .92307692
c.v.

-5716.8608

Mean Square

111713, 18653848

220920. 20000000
26913.33888889

433501. 05500000

Root MSE

T95.927T9509

Genersl Linear Models Procedure

Sum of Squares
T20687.11729323
625483 32890195
1585603.43172971
105014 . 88674254
TL61155.51420572

8181842, 63157895
c.V.
351.8958

Mesn Square

2602290390977
625483, 32890195
1580343172971
105014 . 88674254

9741036761905

Root MSE
705.27T325T61

General Linear Models Procedure

Sum of Squares

B2930.37692308
54322.93888889
229693888889
0.00000000
2192584 . TOOD000D0
22T5517.07692308
c.v.

156.3969

Mean Square

41665, 18846154
54322.93888889
3885887

219258, 67000000

Root WSE
468, 25064869

General Linesr Models Procecure

Sum of Squares

WTTRZS.ATTTTTTE
158086 40467836

TTI82.40467836
133056. 79064327
2642380, 13333333
3120205611111
c.v.

271212

Mean Square
159275. 15925926
158086 4044 TR3S

TT382. 40467836
133056. 79064327
188741.43809524

Root MSE
W3b. 64382617

General Linear Models Procecure

Sum of Sguares

156784 .59523810

156774 81866467
26000 . 01666667
DO000000

1091412. 83333333
1248197 42857143
c.¥.

34.3.9840

Mean Square

7839229761905

156774 . B1666867
26000.01666667

FI219. 36848485

Root MSE
Ja.e90291

F Value Pr > F
a.18 0.8409
0.35 0.5679

8 8408
DIFF&Y Mean
-13.92307692

F Value Pr> F
0.48 0.499
1.26 0.2798
0.32 0.5806
0.21 0.6525

DIFF&2 Mean

200.42105263
F value Pr>F
0.19 0.8306
0.25 0.629
0.01 0.9205
DIFF&S Mean
131.38461538

F vValue Pr>F
0.84 0.4926
0.84 0.3756
0.41 0.5323
0.7 0.4152

DIFF&& Mean

1912777

F value Pr>F
0.7 0.4779
1.58 0.2348
0.26 0.6188
DIFF4S Mean

91.57142857
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General Linear Models Procedure

Dependent Variable: DIFFéé

Source (13 Sum of Squares Mean Square F Value Pr>F
Moce | 3 361.08725490 120.36241830 2 0.027%
82.81815920 2.9 0.112%
i 1 B it 18099726368 i o.0257
TRT*SEX 1 &.01218905 401218905 0.1 .
Error 13 37138333333 28.56T48T2
Corrected Total % T32.4T058824
R-Square C.v. Root WSE DIFF&6 Mean
= 1
0.492972 189.2985 5.34489932 2.8235294

General Linear Models Procedure
Depencient Varisble: DIFF&T

Source DF Sum of Squares Mean Square F Value Pr>F
Mode | 3 47.03750000 29.01250000 0.26 0.8563
mt 1 65.81739130 65.81739130 0.58 0.4415
SEX 1 26.30434783 26.30434783 0.23 0.4392
TRT*SEX 1 3451304348 3451304348 0.30 0.5918
Error 12 1364 . 50000000 113, 74166667
Corrected Total 15 145193750000
R-Souare c.v. Root MSE DIFF&T Mean
0.059946 Ter.emnmz 10. 66497382 1.43750000

General Linear Models Procedure
Depencent Variable: DIFFLB

Source DF Sum of Squares Hean Square F Value Pr>F
Mode | 2 12.50000000 6.25000000 0.1 0.8934
™r 1 12. 15000000 12. 15000000 .22 0.6471
%::'m ; anm S:EM D:O? n:m
Error n 403. 50000000 5484343434
Corrected Total 13 616. 00000000
B -Souare C.v. Root MSE DIFF&B Mean
0.020292 185.1750 740699915 4. 00000000

General Linesr Models Procecure
Depencent Varisble: DIFFLP

Source oF Sum of Squares Hean Square F Value Pr>F
Modke | 3 103. 70614035 3456871345 0.65 0.5972
;:: : ge- i B SR
TRT*SEX ! 0.91666667 0.91666667 0.02 0.8976
Error 15 80208333333 53.eT222222
Corrected Total 8 P05, TR9ATISN
R-Square c.v. Root MSE DIFF&? Mean
0.114493 2354883 7.31247032 3. 10526318
General Linear Models Procecdurs
Depencent Varisble: DIFFS0
Source OF Sum of Souares Mean Souare F Valus Pr > F
Mode | 3 I29.e611IM 109. 88703704 1.4 0.2800
TRT 1 40. 24590645 40, 26590643 0.52 0.4835
SEX 1 234.31608187 236.315608187 3.04 0.1030
TRT*SEX 1 14 . 28099415 14. 28099415 0.18 0.48T4é
Error 14 1087. 28333333 T7.66309524
Corrected Total i 1616, Phbbbbid
R-Square c.v. Root MSE DIFFS0 Mean

0.232656 -933.1059 B.812664TS -0, Phbbbidi



Dependent Varisble: DIFFS1

Source DF

Model 2
L 1
fi:‘“! 0

Error 10

Corrected Total 12

R-Square

0.585850

Dependent Variable: DIFFS2

Source DF

Mode | 3
mwr 1
SEX 1
TRT*SEX 1

Error 15

Corrected Total 1.1

R-Souare

0.223914

Dependent Varisble: DIFFS3

Source DF

ode 2
TRT 1
SEX 1
TRT*SEX 0

Error 10

Corrected Total 12

R-Square

0.01939%9

Dependent Variable: DIFFS4

Source DF
mocke | 3
TRT

SEX
TRT*SEX
Error 1%
Corrected Total 1w
R-Square
0.114450

Dependent Variable: DIFFSS

Source oF
Wooel 2
™Y
SEX
TRT*SEX
Error LA
Corrected Total 13
R-Square
0.108835
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General Linear Models Procedurs

Sum of Squares
157.81923077

Mean Square

178.90961538

58.93888889

14580000000

25.29500000

Root MSE
5.02941348

Gereral Linear Models Procedure

Sum of Squares
212.52932331
0.84700698

| 202.22489901
1.34058024
T34.562857143
P49, 15T T
c.v.

BAT. 6484

Mesn Square
70.84310777

49. 10857143

Root MSE
7.007TS081

General Linear Models Procedurs

Sum of Squares

14 37307692
6. 42222222
13.33588889
0. 00000000
T26.55000000
740.92307892

c.v.

443.23M

Hean Square
7.1B453846

6.42222222
13.33888889

7265500000

Root WSE
8.5237T9024

General Linear Models Procecure

Sum of Souares
106.88111111
1,.11842105
5.32894 737
34.80263158
824. 73000000
33611
C.V.

6014060

35.62037037
41.11842105

5.32894737
34 .80263158
5%.05357143

Root MSE
7.68463216

General Linear Models Procedure

Sum of Squares
62,4 1658847
40.01666687
3. 2bbbbbaT

0. 00000000
511.08333333
573.50000000

c.v.
-1343.263

31.20833333
0. 01688867
3. 26666667

se.b212121

Root MSE
4.81631288

F Value

r.07

2.33
5.76

F Value

1.44
0.02
412
0.03

F Value

0.10
0.09
0.18

F value
0.80
9.7
0.59

F Value

a.67

0.86
o.o7

Pr>F
0.0122

0.1579
0.0373

DIFFS1 Mean
1.69230749

Pr > F

0.2699
0.8973

0.8710

DIFFS2 Mean
0.7894 7358

Pro>F
0.9067
0.7723
0.6774

DIFFS3 Mean
1.92307692

Pr > F

0.6236
0.4180

0.4554

DIFFS4 Mean
1.7

Pr > F
0.5306
0.3733
0.7958

DIFFS5S Mesn
=0.50000000



Depencent Varisble: DIFFSé

Corrected Total

DF
3

Depencent Varisble: DIFFST

Source
Model
™

SEX
TRT*SEX

Error

Corrected Total

OF
3

-

Dependent Variable: DIFFS8

Source
Mode |

TRY

SEX

TRT*SEX
Error

Corrected Total

DF

- Square
0.508290

Dependent Variable: DIFFS9

Source
Model

TRY

SEX

TRI*SEX
Error

Corrected Total

DF
2

R-Square
0.231349

Dependent Varisble: DIFFS0

Source
Mode |

TRY

SEX

TRT*SEX
Error

Corrected Total

DF
2

R-Square
0.529412
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Genersl Linear Models Procedure

Sum of Squares Hean Square
1319. TRATOEIT 439.92893112
307.48830628 307. 8830628
2665584686 24, 655844886
44534623387 445, 34623387
34612.35648148 227 .49043210
4732, 14327485
C.v, Root MSE
-373.7908 15.082785%%

General Linear Models Procedure

Sum of Squares Mean Square
4011.89T37TBL 1337.29912595
3729.26739980 3729.26739980

548, 68800259 54868800259
1318.59758424 131859758424
3521.75621693 270.90432438
753365359477
c.v. Root WSE
190.9938 16.45917144

General Linear Models Procedurs

Sum of Squares Hean Souare
I3177.60038029 1059.20012676
1945 . 99621362 1945 . 99621362

661.04924393 661.04924393
295106944595 2951 . 06944595
3073.95343915 256. 16278660
6251.55381944

c.v. Root MSE
1269825 16.00508827

General Linear Models Procedure

Sum of Squares Mesn Square
718. 68836292 359.34418146
R oG
2387.82051282 477.56410256
3106.50887574

C.v. Root WSE
-227.27137 21.85324009

General Linear Models Procedure

Sum of Squares Mesan Souare
515.90236684 257.95118343
985207101 ¥9.85207101
51352493660 513.52493660
0. 00000000 .
458.57788166 91.71597633
97448224852
C.V. Root WSE
643, 9968 9.57684584

F Value

1.93

1.35
0.1
1.96

F Value

L%
15.77

2.

L.87

F Value

4.13

2.
11.52

F Value
0.75

0.75
1.28

F value

2.8

1.09
5.60

Pr>F

0.1675
0.2630

0.1821

DIFFS& Mean
-4.03508772

DIFFST Mean
B8.61764T06

Pr>F
0.0315
0.0174

0.1342
0.0053

DIFFS8 Mean

1. 2604 1667

Pr>F
0.5180

0.4272
0.3086

DIFFS9 Mean
“9.61538462

Pr > F

0.1519

0.3446
0.0643

DIFFS0 Wean
1.44230769



Dependent Varisble: DIFF&1

Source
Model
RT

SEX
TRTSEX

Error

Corrected Total

oF
3

7

R-Square
0.203134

Dependent Varisble: DIFF&L

Source
Mode |

TRY

SEX

TRT*SEX
Error

Corrected Total

304

General Linear Models Procedure

Sum of Squares
684, 63708087
478.01926870
152.84858140
175, 33378850

2693, 54043393
3380.17TS6T
C.v.

-196.7115

Mean Sauare
22887902656

47801926870
152.84858140
175, 33378850

19239574528

Root MSE
13. 87067934

General Linear Models Procedurs

Sum of Squares
TO&T . 43470084
3447 . 98007352
3123, 85659773
4560.05533406

16053, 90408244

23115, 33288228

c.v.

276.9695

Hean Souare
2353.8115999%

F Value
1.19
2.48
0.91

F Value

1.4
3.8
2.4
.2

DIFFS1 Mean
-7.05128205

Pr>F

0.2427

0.0744
0.1714
0.1048

DIFF64 Mean
13. 79310345



Production of Pearson Correlation Coefficients
by
Correlation Analysis
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Correlation Analysis
Pearson Correlation Coefficients / Prob > |R| under Ho: Rhos=0 / Wumber of Dbservations

DIFF10 DIFF1 DIFFI2 DIFF13 DIFFY& DIFF1S DIFF16 DIFFIT DIFF18 DIFF19
DIFF1 0.35462 0.56345 0.62643 0.45192 0.504463 0.18116 -0.04349 =0.2M77 -0,40633 -0.24587
0.34%91 0,114 0.0536 0.18va 0.1659 0.46787 0.911% 0.4793 0.21m8 0.4935
9 9 1] 10 9 9 9 L 10
DIFF2 -0.7539T7 -0.91620 -0.57435 -0.67163 -0.65927 0.08804 -0.06288 0.61786 0.44088 -0.18292
0.0189 0.000% 0.0825 0.0334 0.0534 0.8218 0.8723 0.0762 0.2349 0.6130
9 9 ] 10 9 9 9 9 9 10
DIFF3 -0.38485 -0.35661 0.04759 -0.19602 -0.17350 0.21467 -0.09332 0.33118 0.05832 -0.38706
0.3064 0.3482 0.8961 0.5873 0.6553 0.5™ 0.8113 0.3840 0.8815 0.2692
9 9 10 10 9 9 9 10
DIFF& 0.69113 0.76198 0.45187 0.45281 0.4%003 -0.32088 -0.31143 -0.68408 -0.59707 0.02308
0.0392 0.0170 0.1898 0.1888 0.180% 0.3998 0.4143 0.0421 0.08% 0.7495
9 9 10 10 9 L] 9 9 9 10
DIFFS -0.82591 -0.84295 -0.38137 -0.56908 -0.48531 0.39652 0.14942 0.74761 0.47240 -0.31822
0.0061 0.0043 0.2769 0.0860 0. 1844 0.2907 0.7012 0.0206 0.1991 32
9 9 10 10 9 9 9 9 9 10
DIFFS -0.22977 -0, 16466 0.08997 -0.15381 -0.03273 0.12381 -0. 18876 0.13581 ~0. 11764 -0.38531
0.5520 0.4720 0.8048 0.6714 0.9333 0.7310 0.6267 0.7275 0.7631 0,275
L 9 10 0 9 9 9 9 9 10
DIFFT 0.45238 0.56289 0.37119 0.32928 0.41401 -0.02226 -0.06211 =0.35966 -0, ~0. 04924
0.2215 0,146 0.2910 0.3528 0.2668 0.9547 0.8739 0.3418 0.3501 0.8925
9 9 0 10 9 9 L ]
DIFFE -0.38487 -0.33354 -0.23802 -0.30348 -0.13780 -0.22640 -0.33352 -0.08533 -0, 14867 -0.11598
0.3037 0.3804 0.5078 0.3940 0.7237 0.5580 0.3804 0.8252 o.7027 0.7497
9 9 10 10 ? e 9 L 10
DIFF9 0.31303 0.43937 0.27522 0,.21216 0.36031 -0.09820 -0.17341 -0.3817% -0.39713 -0.08764
0.4121 0.2367 0.46415 5562 0.3408 0.8018 0.4555 0.3107 . 0.8098
L 9 0 10 9 9 9 L 9 10
SR R SRR R SRR R AR A e e T s S e e S e ST
Correlation Analysis
Pearson Correlation Coefficients / Prob » |R| under Ho: Rhos0 / Number of Observations

DIFF26 DIFF2T DIFF28 DIFF29 DIFF30 DIFF31 DIFF32 DIFF33 DIFF34 DIFF3S
DIFF1 0.25817 0.50341 -0.14733 0.33631 -0.10285 +0.83243 -0.48021 -0.48182 -0.33954 0.344%0
0.5024 0.2035 b.7052 0.4153 0.8089 0.0103 L2754 0.2736 D.4562 0.4487
9 ] a ] a 7 T 7 T
DIFF2 0. 04584 0.09643 0.37149 0.07098 -0.04846 0.55178 ~0.07944 0.61381 0.095% -0.74570
0.8583 0.8203 0.3249 0.8674 0.9093 0.1562 0.8456 0.1426 0.8379 0. 0448

L L] ¥ a 8 7 7 T
DIFF3 0.27950 0.52817 0.21244 0.40743 -0.13634 -0. 23460 -0.52011 0.207T9 -0.21526 -0.53152
0. 46864 0.1784 0.5832 0.3164 0.7475 0.5760 0.23% 0.6548 0.6430 0.219%
9 .1 L 8 ] L] 7 7 7
DIFF& 0.41841 0.20936 -0.06739 0.38498 -0.38617 ~0.91643 -0.48581 -0.32539 -0.03021 0.43720
0. 0.6188 0.8632 . 0.3447 0.0015 0.2690 0.4764 0.9487 0.3266
a 8 8 T T 7 7
DIFFS -0.21915 0.09502 0.08911 -0.11104 0.28595 0.58113 0.17263 0.31055 -0.06815 -0.58503
0.5710 0.8229 0.8197 0.7935 0.4924 0.1308 0.7113 0.4978 0.8846 0.1677
L] 8 9 ] 8 7 7 7 T
DIFF6 0.22913 40859 0.02703 0.44760 -0.12039 +0.42915 ~0.47742 -0.03245 -0. 14245 -0. 14561
0.5532 0.3149 0.9450 0.2661 0.7764 0.2887 0.2786 0.9%46 0.7606 0.7554
] 9 a ] a 7 7 T 7
DIFFT 0.18998 0.1820% -0.3&437 0.2 -0.19185 -0.85033 -0.21913 -0.47183 0.02564 0.80920
0.6244 0.6661 0.3641 0.5886 0.6490 0.0061 6369 0.2851 0.9565 0. 1485
9 a 9 8 8 ] T T 7 7
DIFFS 0.57238 0.08634 0.73303 0.73376 -0.61840 0.12348 -0.35815 0.79326 0.42397 -0.41368
0.1073 0.8389 0.0246 0.0383 0.1022 7708 0.4302 0.0333 0.3431 0.3583
9 L] 9 8 ] T 7 7
DIFF9 0.37936 0.20541 -0.08837 0.47877 -0.39939 -0.80513 -0.33545 0. 18909 017137 0.44268
0-3“2 ﬂ-&ﬁ: 0&21; 0.?.‘0; O.H?I.l D.II'Ii: Il.“lg G.m; U.?‘l!{r GJ'I?
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Correlation Analysis

DIFF36 DIFF37 DIFF38 DIFF39 DIFF&0 DIFF&Y DIFF&2 DIFF&3 DIFF&k DIFF&S
DIFF1 -0.06619 0.46012 0.50510 0.20341 0.49090 0.25842 0.07376 -0.07320 ~0.34008 -0,45846
0.8456 o.2127 0.1345 0.5730 0.1796 0.5020 0.8504 0.8515 0.3705 o.1827
9 10 10 9 9 9 7 9 10
DIFF2 -0.55102 -0.99062 -0.50645 -0.30441 -0.32933 0.07185 0.21846 0.49873 0.60549 0.32660
0.1241 0.0001 0.1351 0.392% 0.3868 L8543 0.5723 0. 17 0.0840 0.3570
9 9 10 10 9 9 9 9 10
DIFF3 -0,55388 -0.51033 0.00083 -0.09013 0,11344 0.28152 0.25961 0.3897% 0.26273 -0.12055
0.1218 0. 1604 0.9986 0.8044 0.7714% 0.4630 0.5003 0.2997 0.4948 0.7401
9 9 10 10 9 9 9 9 9 10
DIFF& 0.32263 0.65967 0.36548 0. 04649 0,26590 -0.07897 -0.28707 ~0.44111 ~0.54474 -0.46541
0.397 0.0532 0.2990 0.8985 0.4892 0.8400 0.4539 0.2346 0.0608 0.1753
9 9 10 1w 9 9 9 9 9 10
DIFFS ~0.67266 -0.87787  -0.34418  -0.15966 -0.09866 0.25078 0.39972 0.56978 0.65214 0.31330
0.0471 0.0019 3009 0.46595 . 8006 0.5151 0.2865 0.1092 0.0570 0.3781
9 i 9 10 9 9 9 ¥ 9 10
DIFF6 -0.48372 -0.33673 0.00004 -0, 14791 0. 19887 0.2313 0.18975 0.20257 0.05920 -0.19642
0.1871 0.3756 0.59%9 0.6834 . 6080 0.5492 6624 0.6012 0.87%8 0.5865
9 9 10 10 9 9 9 9 10
DIFFT 0.05335 0.50678 0. 19647 0.05448 0.40826 0.06081 -0.02817 -0.34383 -0.408%0 -0.21105
0.8916 0.1638 0.5884 0.es12 0.2753 0.8769 0.726 0.3649 0.2745 0.5584
9 9 10 il 9 9 9 9 9 10
DIFF8 -0.26977 -0.54970 -0.152M -0.39851 -0.22060 -0.04253 -0.17027 0.16785 ~0.04029 0. 30882
0.4827 0.1252 0.6736 0.2540 0.5684 0.9135 0.6614 - 6660 0.9180 0.3853
9 9 10 10 9 9 9 9 9 10
DIFF®  -0.03870 0.3114& 0.13642 -0.08559 0.32586 0.04507  -0.08506 -0.28048 -0.41450 -0.31038
0.9213 0.4146 a.7om 0.8141 0.3921 0.9083 o.s2717 0.4648 0.2673 0.3a28
9 ? 10 10 9 9 9 9 10
.............................................................. TRTE2 ~cvrrrecesnasccsnressssssrssrmssnsssnssanassassasssmnnssnnss
Correlation Analysis
Pearson Correlation Coefficients / Prob > |R| under Wo: Rhos0 / Mumber of Observations
DIFF&s DIFF&T DIFF&B DIFF&9 DIFFSO DIFFS1 DIFFS2 DIFFS3 DIFFS4 DIFFSS
DIFF1 0.22903 0.39504 0. 11517 0.18924 0.28441 -0.16513 -0.13298 -0.43088 -0.43744 0.07991
0.5533 o.2927 0.7514 0.6402 0.4583 0.6711 0.731 0.2470 0.23%0 0.8263
9 9 0 10 9 9 9 9 10
DIFF2 -0.45619 -0.73124 -0.45037 -0.a5883 -0.50803 -0.02318 -0.47494 0.53792 0.1829% -0.49814
g.21n 0.0252 0.1808 0.0024 0.1626 0.9528 0.1964 0.1352 0.6376 0.1428
9 9 10 10 9 4 9 9 9 10
DIFF3 -0.22072 -0.33042  -0.31035 -0.60225 -0.22122 -0.15933 -0.54102 0.12554 -0.20106 -0.3782%
0.5682 0.3851 .3az8 0.0654 0.5673 . 0.1325 0.7476 0.6039 0.2839
L 9 10 10 ¥ 9 9 10
DIFF& 0.51575 0.840186 0.0858%9 0.40655 0.37824 ~0.43174 <0.07&34 -0.72751 -0.49566 0.3677
0.1553 0.0633 0.8 0.2637 0.3155 0.2659 0.8492 0.0263 0.1748 0.2966
9 10 10 9 ¥ 9 v 9 10
DIFFS -0.56944 -0.71220 -0.27593 -0.79a80 -0.42328 0.25735 -0.34145 0.64969 0.19801 -0.62641
0.109% 0.0313 0.4403 0.0056 0.2563 0.5038 0.3685 0.0582 0.609% 0.0536
9 9 0 10 9 9 9 ¥ 9 10
DIFF& <0.10999 -0.14359 0. 26899 -0.51380 -0.08810 -0.19552 -0.53946 -0.04819 -0.35222 -0.33781
o.7782 0.7 0.4915 0.1287 o.8217 0.6142 0.1339 0.9061 0.3526 0. 3404
9 9 1w 10 9 9 9 9 9 10
DIFFT 0.37223 0.404%0 0.09501 0.22785 0.21293 +0.24865 0.085635 -0.41364 -0.31641 0.1630%
0.3239 0.2m97 0.7940 0.5287 0.5823 0.5188 0.8252 0. 2684 0.4068 0.6527
9 9 10 10 9 9 9 9 L 10
DIFFR -0.12076 -0.12583 -0.52294 -0.39758 -0.06326 -0.48983 -0.464623 -0.28766 -0. 0. 04544
0.7570 0.7470 0.1209 0.2552 0.8715 0.1807 - 2286 0.4529 0.6291 0.9008
9 10 10 9 9 9 9 9 10
DIFF9 0.32422 0.35453 -0.08964 0.08181 0.18742 -0,40904 -0.23520 -0.5025% -0.41222 0.17286
n.m; 0.369% n‘w{g 0&2{20 0.6292 n.zng 5424 0.18679 3?0% o.ﬂ{g
? ¥

Pearson Correlation Coefficients / Prob > |R| under Mo: Rho=0 / Number of ODbservations
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Correlation Analysis
Pearson Correlation Coefficients / Prob > |R| under Wo: Rho=0 / Number of Dbservations

DIFFS& DIFFST DIFFS8 DIFFS9 DIFFS0 DIFFS1 DIFF&2 DIFF&3 DIFF&A

DIFF1 -0.00088 -0.38188 -0.54213 0.03086 -0.31903 -0.0783% 0.27853 . 0.27853
0.9 0.3506 0.1651 0.9476 0.4855 0.8297 0.5041 0.5041

10 8 L} 7 T 10 8 o L}

DIFF2 -0.46331 0.48293 0.07569 -0.08257 -0.06107 -0.067T9 -0.17814 N -0.17814
0.177% 0.0819 0.8586 0.8960 0.8965 0.8524 0.6730 0.6730

10 ] 7 7 0 8 0 ]

DIFF3 -0.41794 0.32001 -0.46190 -0.03924 -0.35034 -0.13189 0.06209 . 0.06209
0.2294 0.4397 0.2492 0.9334 0.6411 0.7164 0.8839 0.8839

10 a L] 7 7 10 L] 0 ]

DIFF& 0.09535 -0.56463 -0.5797S 0.31488 -0.31343 0.19288 0.03441 - 0.03441
0.7933% 0.1648 0.1320 0.4886 0.4937 0.5934 0.9355 0.935%

10 ] L] 7 7 10 8 o a

DIFFS -0.28137 0.45928 0.3019% -0.26028 0. 04808 -0.26514 0.08329 . 0.08329
0.4310 0.0753 0.4873 0.5729 0.9219 0.4591 0.8446 0.8448

10 L] 8 T 7 10 8 0 B

DIFFS -0.24323 0.07676 -0.47505 0.02152 -0.32776 -0.09519 0.15751 . 0.15751
0.4983 0.8566 0.2342 0.9635 0.4730 0.7936 0.7095 7095

10 L} ] 7 [ 10 .1 o 8

DIFFT 0.26993 -0.52546 -0.27802 0.02187 -0.32245 -0.17759 0.49993 . 0.49993
0.4507 0.1811 0.5050 0.9632 0.4806 0.62386 0.20M 207

i 8 8 7 T 10 ] 0 L}

DIFF8 -0, 26668 -0.04748 ~0.47486 -0.08753 0.00961 -0.03750 -0.02256 . -0.02256
0.!-5?3 on 1; G.Zl&: ﬂ.!ﬂ? 0.”}; G.N?; 0.9!?: i 9577

L}
DIFF9 0.18772 -0.51729 -0.43461 -0.00609 -0.32461 -0.18412 0.47939 . 0.47939
0.6433 D.'IH: ll.i.l'l: 0.9897 I'l.‘f'ﬂ? ﬂ.ﬂ% n.zzv: .22’:



Multiple Regression Analysis
for Dependent Variables:
Change in Relative Weight Between Weeks 0 and 10
and
Change in Body Mass Index Between Weeks 0 and 10



Mocke| : MODEL1
Depencent Variable: DIFF1
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Analysis of Variance

Sum of Mean
Source DF Squares Square F Value ProboF
Mode| 1 0.00531 0.00531 5.113 0.0536
Error 0.00830 0.00104
C Total 9 0.01381
Root WSE 0.03222 R-square .,
Dep Mean 0.08700 Adj R-sqg 0.3136
c.v. 37.03069
Parsmeter Estimates
Parssater Standard T for WO:
Variable OF Estimate Error  Parameter=0  Prob > |T|
IMTERCEP 1 0.070844 0.01244318 5.694 0.0005
DIFF12 1 0.000809 0.00035775 2.281 0.0536
Model: MODEL1
Dependent Variable: DIFF&
Analysis of Varisnce
Sum of Mean
Source or Squares Souare F vValue ProbeF
Mode| 2.48501 2.48501 9.691 .
Error 3 1.79499 0.25643 G
C Total ] 4. 28000
Root MSE 0.50639 R-square 0.5806
Dep Mean 1.20000 Adj R-sq 0.5207
c.v. 42.19882
Parsmeter Estimates
Parsmeter Standard T for WO:
varisble OF Estimate Error Parsmeters0  Prob > |T|
INTERCEP 1 1.004521 0. 18009704 5.578 0.0008
DIFFN 1 0.015385 0.00493578 3.3 0.0170
Model: MODEL
Dependent Variable: DIFF&
Analysis of Variance
Sum of Mean
Source DOF Squares Square F Value ProbeF
Mode | 1.75397 1.75397 4.860 0.0833
Error 7 2.52603 0.36086
C Total 8 4. 28000
Root WSE 0.60072 R-square 0.4098
Dep Mean 1.20000 Adj R-sq 0.3255
c.v. 50.05983
Parameter Estimates
Parsmeter Standard T for WO:
Varisble OF Estimate Error Parsmeter=0 prob > |T|
INTERCEP 1 1.076655 0.20790843 5.179 0.0013
DIFFAT 1 0. Dbk D4 0.02014114 2.205 0.0433



	ETDF_1992_Summer_Hammarlund_Virginia_0001
	ETDF_1992_Summer_Hammarlund_Virginia_0002
	ETDF_1992_Summer_Hammarlund_Virginia_0003
	ETDF_1992_Summer_Hammarlund_Virginia_0004
	ETDF_1992_Summer_Hammarlund_Virginia_0005
	ETDF_1992_Summer_Hammarlund_Virginia_0006
	ETDF_1992_Summer_Hammarlund_Virginia_0007
	ETDF_1992_Summer_Hammarlund_Virginia_0008
	ETDF_1992_Summer_Hammarlund_Virginia_0009
	ETDF_1992_Summer_Hammarlund_Virginia_0010
	ETDF_1992_Summer_Hammarlund_Virginia_0011
	ETDF_1992_Summer_Hammarlund_Virginia_0012
	ETDF_1992_Summer_Hammarlund_Virginia_0013
	ETDF_1992_Summer_Hammarlund_Virginia_0014
	ETDF_1992_Summer_Hammarlund_Virginia_0015
	ETDF_1992_Summer_Hammarlund_Virginia_0016
	ETDF_1992_Summer_Hammarlund_Virginia_0017
	ETDF_1992_Summer_Hammarlund_Virginia_0018
	ETDF_1992_Summer_Hammarlund_Virginia_0019
	ETDF_1992_Summer_Hammarlund_Virginia_0020
	ETDF_1992_Summer_Hammarlund_Virginia_0021
	ETDF_1992_Summer_Hammarlund_Virginia_0022
	ETDF_1992_Summer_Hammarlund_Virginia_0023
	ETDF_1992_Summer_Hammarlund_Virginia_0024
	ETDF_1992_Summer_Hammarlund_Virginia_0025
	ETDF_1992_Summer_Hammarlund_Virginia_0026
	ETDF_1992_Summer_Hammarlund_Virginia_0027
	ETDF_1992_Summer_Hammarlund_Virginia_0028
	ETDF_1992_Summer_Hammarlund_Virginia_0029
	ETDF_1992_Summer_Hammarlund_Virginia_0030
	ETDF_1992_Summer_Hammarlund_Virginia_0031
	ETDF_1992_Summer_Hammarlund_Virginia_0032
	ETDF_1992_Summer_Hammarlund_Virginia_0033
	ETDF_1992_Summer_Hammarlund_Virginia_0034
	ETDF_1992_Summer_Hammarlund_Virginia_0035
	ETDF_1992_Summer_Hammarlund_Virginia_0036
	ETDF_1992_Summer_Hammarlund_Virginia_0037
	ETDF_1992_Summer_Hammarlund_Virginia_0038
	ETDF_1992_Summer_Hammarlund_Virginia_0039
	ETDF_1992_Summer_Hammarlund_Virginia_0040
	ETDF_1992_Summer_Hammarlund_Virginia_0041
	ETDF_1992_Summer_Hammarlund_Virginia_0042
	ETDF_1992_Summer_Hammarlund_Virginia_0043
	ETDF_1992_Summer_Hammarlund_Virginia_0044
	ETDF_1992_Summer_Hammarlund_Virginia_0045
	ETDF_1992_Summer_Hammarlund_Virginia_0046
	ETDF_1992_Summer_Hammarlund_Virginia_0047
	ETDF_1992_Summer_Hammarlund_Virginia_0048
	ETDF_1992_Summer_Hammarlund_Virginia_0049
	ETDF_1992_Summer_Hammarlund_Virginia_0050
	ETDF_1992_Summer_Hammarlund_Virginia_0051
	ETDF_1992_Summer_Hammarlund_Virginia_0052
	ETDF_1992_Summer_Hammarlund_Virginia_0053
	ETDF_1992_Summer_Hammarlund_Virginia_0054
	ETDF_1992_Summer_Hammarlund_Virginia_0055
	ETDF_1992_Summer_Hammarlund_Virginia_0056
	ETDF_1992_Summer_Hammarlund_Virginia_0057
	ETDF_1992_Summer_Hammarlund_Virginia_0058
	ETDF_1992_Summer_Hammarlund_Virginia_0059
	ETDF_1992_Summer_Hammarlund_Virginia_0060
	ETDF_1992_Summer_Hammarlund_Virginia_0061
	ETDF_1992_Summer_Hammarlund_Virginia_0062
	ETDF_1992_Summer_Hammarlund_Virginia_0063
	ETDF_1992_Summer_Hammarlund_Virginia_0064
	ETDF_1992_Summer_Hammarlund_Virginia_0065
	ETDF_1992_Summer_Hammarlund_Virginia_0066
	ETDF_1992_Summer_Hammarlund_Virginia_0067
	ETDF_1992_Summer_Hammarlund_Virginia_0068
	ETDF_1992_Summer_Hammarlund_Virginia_0069
	ETDF_1992_Summer_Hammarlund_Virginia_0070
	ETDF_1992_Summer_Hammarlund_Virginia_0071
	ETDF_1992_Summer_Hammarlund_Virginia_0072
	ETDF_1992_Summer_Hammarlund_Virginia_0073
	ETDF_1992_Summer_Hammarlund_Virginia_0074
	ETDF_1992_Summer_Hammarlund_Virginia_0075
	ETDF_1992_Summer_Hammarlund_Virginia_0076
	ETDF_1992_Summer_Hammarlund_Virginia_0077
	ETDF_1992_Summer_Hammarlund_Virginia_0078
	ETDF_1992_Summer_Hammarlund_Virginia_0079
	ETDF_1992_Summer_Hammarlund_Virginia_0080
	ETDF_1992_Summer_Hammarlund_Virginia_0081
	ETDF_1992_Summer_Hammarlund_Virginia_0082
	ETDF_1992_Summer_Hammarlund_Virginia_0083
	ETDF_1992_Summer_Hammarlund_Virginia_0084
	ETDF_1992_Summer_Hammarlund_Virginia_0085
	ETDF_1992_Summer_Hammarlund_Virginia_0086
	ETDF_1992_Summer_Hammarlund_Virginia_0087
	ETDF_1992_Summer_Hammarlund_Virginia_0088
	ETDF_1992_Summer_Hammarlund_Virginia_0089
	ETDF_1992_Summer_Hammarlund_Virginia_0090
	ETDF_1992_Summer_Hammarlund_Virginia_0091
	ETDF_1992_Summer_Hammarlund_Virginia_0092
	ETDF_1992_Summer_Hammarlund_Virginia_0093
	ETDF_1992_Summer_Hammarlund_Virginia_0094
	ETDF_1992_Summer_Hammarlund_Virginia_0095
	ETDF_1992_Summer_Hammarlund_Virginia_0096
	ETDF_1992_Summer_Hammarlund_Virginia_0097
	ETDF_1992_Summer_Hammarlund_Virginia_0098
	ETDF_1992_Summer_Hammarlund_Virginia_0099
	ETDF_1992_Summer_Hammarlund_Virginia_0100
	ETDF_1992_Summer_Hammarlund_Virginia_0101
	ETDF_1992_Summer_Hammarlund_Virginia_0102
	ETDF_1992_Summer_Hammarlund_Virginia_0103
	ETDF_1992_Summer_Hammarlund_Virginia_0104
	ETDF_1992_Summer_Hammarlund_Virginia_0105
	ETDF_1992_Summer_Hammarlund_Virginia_0106
	ETDF_1992_Summer_Hammarlund_Virginia_0107
	ETDF_1992_Summer_Hammarlund_Virginia_0108
	ETDF_1992_Summer_Hammarlund_Virginia_0109
	ETDF_1992_Summer_Hammarlund_Virginia_0110
	ETDF_1992_Summer_Hammarlund_Virginia_0111
	ETDF_1992_Summer_Hammarlund_Virginia_0112
	ETDF_1992_Summer_Hammarlund_Virginia_0113
	ETDF_1992_Summer_Hammarlund_Virginia_0114
	ETDF_1992_Summer_Hammarlund_Virginia_0115
	ETDF_1992_Summer_Hammarlund_Virginia_0116
	ETDF_1992_Summer_Hammarlund_Virginia_0117
	ETDF_1992_Summer_Hammarlund_Virginia_0118
	ETDF_1992_Summer_Hammarlund_Virginia_0119
	ETDF_1992_Summer_Hammarlund_Virginia_0120
	ETDF_1992_Summer_Hammarlund_Virginia_0121
	ETDF_1992_Summer_Hammarlund_Virginia_0122
	ETDF_1992_Summer_Hammarlund_Virginia_0123
	ETDF_1992_Summer_Hammarlund_Virginia_0124
	ETDF_1992_Summer_Hammarlund_Virginia_0125
	ETDF_1992_Summer_Hammarlund_Virginia_0126
	ETDF_1992_Summer_Hammarlund_Virginia_0127
	ETDF_1992_Summer_Hammarlund_Virginia_0128
	ETDF_1992_Summer_Hammarlund_Virginia_0129
	ETDF_1992_Summer_Hammarlund_Virginia_0130
	ETDF_1992_Summer_Hammarlund_Virginia_0131
	ETDF_1992_Summer_Hammarlund_Virginia_0132
	ETDF_1992_Summer_Hammarlund_Virginia_0133
	ETDF_1992_Summer_Hammarlund_Virginia_0134
	ETDF_1992_Summer_Hammarlund_Virginia_0135
	ETDF_1992_Summer_Hammarlund_Virginia_0136
	ETDF_1992_Summer_Hammarlund_Virginia_0137
	ETDF_1992_Summer_Hammarlund_Virginia_0138
	ETDF_1992_Summer_Hammarlund_Virginia_0139
	ETDF_1992_Summer_Hammarlund_Virginia_0140
	ETDF_1992_Summer_Hammarlund_Virginia_0141
	ETDF_1992_Summer_Hammarlund_Virginia_0142
	ETDF_1992_Summer_Hammarlund_Virginia_0143
	ETDF_1992_Summer_Hammarlund_Virginia_0144
	ETDF_1992_Summer_Hammarlund_Virginia_0145
	ETDF_1992_Summer_Hammarlund_Virginia_0146
	ETDF_1992_Summer_Hammarlund_Virginia_0147
	ETDF_1992_Summer_Hammarlund_Virginia_0148
	ETDF_1992_Summer_Hammarlund_Virginia_0149
	ETDF_1992_Summer_Hammarlund_Virginia_0150
	ETDF_1992_Summer_Hammarlund_Virginia_0151
	ETDF_1992_Summer_Hammarlund_Virginia_0152
	ETDF_1992_Summer_Hammarlund_Virginia_0153
	ETDF_1992_Summer_Hammarlund_Virginia_0154
	ETDF_1992_Summer_Hammarlund_Virginia_0155
	ETDF_1992_Summer_Hammarlund_Virginia_0156
	ETDF_1992_Summer_Hammarlund_Virginia_0157
	ETDF_1992_Summer_Hammarlund_Virginia_0158
	ETDF_1992_Summer_Hammarlund_Virginia_0159
	ETDF_1992_Summer_Hammarlund_Virginia_0160
	ETDF_1992_Summer_Hammarlund_Virginia_0161
	ETDF_1992_Summer_Hammarlund_Virginia_0162
	ETDF_1992_Summer_Hammarlund_Virginia_0163
	ETDF_1992_Summer_Hammarlund_Virginia_0164
	ETDF_1992_Summer_Hammarlund_Virginia_0165
	ETDF_1992_Summer_Hammarlund_Virginia_0166
	ETDF_1992_Summer_Hammarlund_Virginia_0167
	ETDF_1992_Summer_Hammarlund_Virginia_0168
	ETDF_1992_Summer_Hammarlund_Virginia_0169
	ETDF_1992_Summer_Hammarlund_Virginia_0170
	ETDF_1992_Summer_Hammarlund_Virginia_0171
	ETDF_1992_Summer_Hammarlund_Virginia_0172
	ETDF_1992_Summer_Hammarlund_Virginia_0173
	ETDF_1992_Summer_Hammarlund_Virginia_0174
	ETDF_1992_Summer_Hammarlund_Virginia_0175
	ETDF_1992_Summer_Hammarlund_Virginia_0176
	ETDF_1992_Summer_Hammarlund_Virginia_0177
	ETDF_1992_Summer_Hammarlund_Virginia_0178
	ETDF_1992_Summer_Hammarlund_Virginia_0179
	ETDF_1992_Summer_Hammarlund_Virginia_0180
	ETDF_1992_Summer_Hammarlund_Virginia_0181
	ETDF_1992_Summer_Hammarlund_Virginia_0182
	ETDF_1992_Summer_Hammarlund_Virginia_0183
	ETDF_1992_Summer_Hammarlund_Virginia_0184
	ETDF_1992_Summer_Hammarlund_Virginia_0185
	ETDF_1992_Summer_Hammarlund_Virginia_0186
	ETDF_1992_Summer_Hammarlund_Virginia_0187
	ETDF_1992_Summer_Hammarlund_Virginia_0188
	ETDF_1992_Summer_Hammarlund_Virginia_0189
	ETDF_1992_Summer_Hammarlund_Virginia_0190
	ETDF_1992_Summer_Hammarlund_Virginia_0191
	ETDF_1992_Summer_Hammarlund_Virginia_0192
	ETDF_1992_Summer_Hammarlund_Virginia_0193
	ETDF_1992_Summer_Hammarlund_Virginia_0194
	ETDF_1992_Summer_Hammarlund_Virginia_0195
	ETDF_1992_Summer_Hammarlund_Virginia_0196
	ETDF_1992_Summer_Hammarlund_Virginia_0197
	ETDF_1992_Summer_Hammarlund_Virginia_0198
	ETDF_1992_Summer_Hammarlund_Virginia_0199
	ETDF_1992_Summer_Hammarlund_Virginia_0200
	ETDF_1992_Summer_Hammarlund_Virginia_0201
	ETDF_1992_Summer_Hammarlund_Virginia_0202
	ETDF_1992_Summer_Hammarlund_Virginia_0203
	ETDF_1992_Summer_Hammarlund_Virginia_0204
	ETDF_1992_Summer_Hammarlund_Virginia_0205
	ETDF_1992_Summer_Hammarlund_Virginia_0206
	ETDF_1992_Summer_Hammarlund_Virginia_0207
	ETDF_1992_Summer_Hammarlund_Virginia_0208
	ETDF_1992_Summer_Hammarlund_Virginia_0209
	ETDF_1992_Summer_Hammarlund_Virginia_0210
	ETDF_1992_Summer_Hammarlund_Virginia_0211
	ETDF_1992_Summer_Hammarlund_Virginia_0212
	ETDF_1992_Summer_Hammarlund_Virginia_0213
	ETDF_1992_Summer_Hammarlund_Virginia_0214
	ETDF_1992_Summer_Hammarlund_Virginia_0215
	ETDF_1992_Summer_Hammarlund_Virginia_0216
	ETDF_1992_Summer_Hammarlund_Virginia_0217
	ETDF_1992_Summer_Hammarlund_Virginia_0218
	ETDF_1992_Summer_Hammarlund_Virginia_0219
	ETDF_1992_Summer_Hammarlund_Virginia_0220
	ETDF_1992_Summer_Hammarlund_Virginia_0221
	ETDF_1992_Summer_Hammarlund_Virginia_0222
	ETDF_1992_Summer_Hammarlund_Virginia_0223
	ETDF_1992_Summer_Hammarlund_Virginia_0224
	ETDF_1992_Summer_Hammarlund_Virginia_0225
	ETDF_1992_Summer_Hammarlund_Virginia_0226
	ETDF_1992_Summer_Hammarlund_Virginia_0227
	ETDF_1992_Summer_Hammarlund_Virginia_0228
	ETDF_1992_Summer_Hammarlund_Virginia_0229
	ETDF_1992_Summer_Hammarlund_Virginia_0230
	ETDF_1992_Summer_Hammarlund_Virginia_0231
	ETDF_1992_Summer_Hammarlund_Virginia_0232
	ETDF_1992_Summer_Hammarlund_Virginia_0233
	ETDF_1992_Summer_Hammarlund_Virginia_0234
	ETDF_1992_Summer_Hammarlund_Virginia_0235
	ETDF_1992_Summer_Hammarlund_Virginia_0236
	ETDF_1992_Summer_Hammarlund_Virginia_0237
	ETDF_1992_Summer_Hammarlund_Virginia_0238
	ETDF_1992_Summer_Hammarlund_Virginia_0239
	ETDF_1992_Summer_Hammarlund_Virginia_0240
	ETDF_1992_Summer_Hammarlund_Virginia_0241
	ETDF_1992_Summer_Hammarlund_Virginia_0242
	ETDF_1992_Summer_Hammarlund_Virginia_0243
	ETDF_1992_Summer_Hammarlund_Virginia_0244
	ETDF_1992_Summer_Hammarlund_Virginia_0245
	ETDF_1992_Summer_Hammarlund_Virginia_0246
	ETDF_1992_Summer_Hammarlund_Virginia_0247
	ETDF_1992_Summer_Hammarlund_Virginia_0248
	ETDF_1992_Summer_Hammarlund_Virginia_0249
	ETDF_1992_Summer_Hammarlund_Virginia_0250
	ETDF_1992_Summer_Hammarlund_Virginia_0251
	ETDF_1992_Summer_Hammarlund_Virginia_0252
	ETDF_1992_Summer_Hammarlund_Virginia_0253
	ETDF_1992_Summer_Hammarlund_Virginia_0254
	ETDF_1992_Summer_Hammarlund_Virginia_0255
	ETDF_1992_Summer_Hammarlund_Virginia_0256
	ETDF_1992_Summer_Hammarlund_Virginia_0257
	ETDF_1992_Summer_Hammarlund_Virginia_0258
	ETDF_1992_Summer_Hammarlund_Virginia_0259
	ETDF_1992_Summer_Hammarlund_Virginia_0260
	ETDF_1992_Summer_Hammarlund_Virginia_0261
	ETDF_1992_Summer_Hammarlund_Virginia_0262
	ETDF_1992_Summer_Hammarlund_Virginia_0263
	ETDF_1992_Summer_Hammarlund_Virginia_0264
	ETDF_1992_Summer_Hammarlund_Virginia_0265
	ETDF_1992_Summer_Hammarlund_Virginia_0266
	ETDF_1992_Summer_Hammarlund_Virginia_0267
	ETDF_1992_Summer_Hammarlund_Virginia_0268
	ETDF_1992_Summer_Hammarlund_Virginia_0269
	ETDF_1992_Summer_Hammarlund_Virginia_0270
	ETDF_1992_Summer_Hammarlund_Virginia_0271
	ETDF_1992_Summer_Hammarlund_Virginia_0272
	ETDF_1992_Summer_Hammarlund_Virginia_0273
	ETDF_1992_Summer_Hammarlund_Virginia_0274
	ETDF_1992_Summer_Hammarlund_Virginia_0275
	ETDF_1992_Summer_Hammarlund_Virginia_0276
	ETDF_1992_Summer_Hammarlund_Virginia_0277
	ETDF_1992_Summer_Hammarlund_Virginia_0278
	ETDF_1992_Summer_Hammarlund_Virginia_0279
	ETDF_1992_Summer_Hammarlund_Virginia_0280
	ETDF_1992_Summer_Hammarlund_Virginia_0281
	ETDF_1992_Summer_Hammarlund_Virginia_0282
	ETDF_1992_Summer_Hammarlund_Virginia_0283
	ETDF_1992_Summer_Hammarlund_Virginia_0284
	ETDF_1992_Summer_Hammarlund_Virginia_0285
	ETDF_1992_Summer_Hammarlund_Virginia_0286
	ETDF_1992_Summer_Hammarlund_Virginia_0287
	ETDF_1992_Summer_Hammarlund_Virginia_0288
	ETDF_1992_Summer_Hammarlund_Virginia_0289
	ETDF_1992_Summer_Hammarlund_Virginia_0290
	ETDF_1992_Summer_Hammarlund_Virginia_0291
	ETDF_1992_Summer_Hammarlund_Virginia_0292
	ETDF_1992_Summer_Hammarlund_Virginia_0293
	ETDF_1992_Summer_Hammarlund_Virginia_0294
	ETDF_1992_Summer_Hammarlund_Virginia_0295
	ETDF_1992_Summer_Hammarlund_Virginia_0296
	ETDF_1992_Summer_Hammarlund_Virginia_0297
	ETDF_1992_Summer_Hammarlund_Virginia_0298
	ETDF_1992_Summer_Hammarlund_Virginia_0299
	ETDF_1992_Summer_Hammarlund_Virginia_0300
	ETDF_1992_Summer_Hammarlund_Virginia_0301
	ETDF_1992_Summer_Hammarlund_Virginia_0302
	ETDF_1992_Summer_Hammarlund_Virginia_0303
	ETDF_1992_Summer_Hammarlund_Virginia_0304
	ETDF_1992_Summer_Hammarlund_Virginia_0305
	ETDF_1992_Summer_Hammarlund_Virginia_0306
	ETDF_1992_Summer_Hammarlund_Virginia_0307
	ETDF_1992_Summer_Hammarlund_Virginia_0308
	ETDF_1992_Summer_Hammarlund_Virginia_0309
	ETDF_1992_Summer_Hammarlund_Virginia_0310
	ETDF_1992_Summer_Hammarlund_Virginia_0311
	ETDF_1992_Summer_Hammarlund_Virginia_0312
	ETDF_1992_Summer_Hammarlund_Virginia_0313
	ETDF_1992_Summer_Hammarlund_Virginia_0314
	ETDF_1992_Summer_Hammarlund_Virginia_0315
	ETDF_1992_Summer_Hammarlund_Virginia_0316
	ETDF_1992_Summer_Hammarlund_Virginia_0317
	ETDF_1992_Summer_Hammarlund_Virginia_0318
	ETDF_1992_Summer_Hammarlund_Virginia_0319
	ETDF_1992_Summer_Hammarlund_Virginia_0320
	ETDF_1992_Summer_Hammarlund_Virginia_0321



