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ABSTRACT 

 

The Effectiveness of a Structured, Long-term, Multi-component, Family-Based 

Weight Management Program in Reducing Body Mass Index z-Scores 

 and Improving Lifestyle Habits in Overweight/Obese 

Children and Adolescents. 

 

by 

 

 

D. Pauline Williams, Doctor of Philosophy 

Utah State University, 2011 

 

Major Professor: Dr. Nedra K. Christensen 

Department: Nutrition, Dietetics, and Food Science 

 

 

Few studies have evaluated structured, long-term, family-based, weight 

management programs in children. This study’s purpose was to determine if completion 

of such a program resulted in reduced body mass index (BMI) z-scores and improved 

lifestyle habits. 

An observational study overtime from 2008-2010 was conducted with 89 

overweight/obese children. Subjects were divided into two groups, compliers (completed 

> 7 intervention classes) and non-compliers (completed <7 intervention classes.) The 

LiVe program, a 12-month structured, multi-component, family-based program, served as 

the study intervention. Anthropometric measurements and a written survey on lifestyle 
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habits were used to obtain changes over 12 months in anthropometric, nutrition, activity, 

and behavior habits for subjects.  

Descriptive statistics, chi square, analysis of co-variance, and a mixed model 

logistic regression were used to determine anthropometric and lifestyle habits change 

over time as well as differences between age, gender, and compliance groups. No 

demographic differences were seen between compliance groups. Compliers had a 

significant decrease in BMI z-score (-0.1903 p=.0004) and BMI percentile (-2.02 

p=.0235) over time. Compliers had a higher probability of meeting vegetable intake (pre 

0.31%, post 55.67%; p=<.0001), and physical activity guidelines (pre 13.58%, post 

56.58%; p=.0032) post intervention. Males were more likely than females to meet the 

physical activity guideline (p=.0007). Both compliers and non-compliers had a higher 

probability of meeting fruit (p=.0015) and sugar-sweetened beverage intake guidelines 

(p=.0337) at 12 months. No significant differences in age and gender were seen for 

changes in anthropometric or lifestyle habits except as noted above. 

Long-term, family-based, structured weight management programs are effective 

in reducing BMI z-scores and improving lifestyle habits in children. Continued 

development and evaluation of these programs is warranted to address childhood obesity 

treatment methods. 

(118 pages) 
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CHAPTER 1 

 

INTRODUCTION 

 

 

Background 

 

 

The prevalence of pediatric overweight/obesity (overweight), in the United States 

and Utah is increasing at an accelerated rate. Current data from the National Health and 

Nutrition Examination Survey, (NHANES) show the prevalence of overweight at 19% 

among US children 6 to 11 years old and 17% among adolescents 12-19 years old.  This 

represents a nearly 50% increase since the mid 1980’s.
1
 Utah is following national trends. 

The number of Utah children at an unhealthy weight increased dramatically from 1993 to 

2006 and held steady from 2006 to 2008. In 2008, an estimated 21.5 percent of Utah 

elementary school students were overweight or at risk of becoming overweight.
2
  In 1994 

16.9% of Utah 3
rd

 graders were at an unhealthy weight compared to 19.7% in 2008 – a 

17% increase.
3
  If the number of elementary school students at an unhealthy weight 

continues to increase at the current rate, by 2016 a total of 30.3% of elementary school 

students will be at an unhealthy weight.
4
 A high BMI in childhood is a predictor of 

obesity in adulthood.
5
 Studies suggest that 80 percent of overweight adolescents will 

become overweight adults.
6
  

Various researchers and associations, such as the American Academy of 

Pediatrics (AAP) and American Dietetic Association (ADA) have published evidenced-

based lifestyle recommendations for the prevention and treatment of obesity in 

children.
7-13

 Increasing the proportion of overweight/obese youth meeting evidenced-

based lifestyle recommendations is a potential strategy in combating obesity. To 
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accomplish this strategy we must first, understand what recommendations 

overweight/obese youth are or are not meeting, second design programs that incorporate 

guidelines and recommendations, and third evaluate these programs.  

We currently know very little about the lifestyle habits of overweight children 

enrolled in structured weight management programs and there is a paucity of studies, 

which evaluate structured,  multi-component, long-term, family-based, weight 

management programs.
14

  Weight management programs are varied in time, educational 

techniques, instructor background, and topic focus. Continued development and 

evaluation of programs designed to treat child and adolescent overweight is warranted to 

address the public health issue of childhood obesity.
15

 

 

Hypothesis and Objectives 

 

 

Hypothesis 

Participation in a structured, long-term, multi-disciplinary, family-based weight 

management program will result in decreased body mass index (BMI) z-scores and an 

increase in percent of overweight children meeting lifestyle recommendations for weight 

management. 

 

Objectives 

 

The study objectives include: 

1.  Determine if overweight youth, referred to a structured weight management 

program, are adhering to lifestyle recommendations. 
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2. Determine if completion of a structured weight management program results 

in an increase in percent of overweight children adhering to lifestyle 

recommendations. 

3. Determine if completion of a structured weight management program results 

in decreased body mass index (BMI) z-scores. 

4. Identify any differences in lifestyle habits, BMI-z-scores or changes in habits 

and BMI z-scores between age and gender. 

The accomplishment of these objectives will be presented in chapters two and 

three. 

 

Literature Review 

 

Childhood obesity is a complex with disease with many possible causes and 

treatments.  This literature review looks at the following areas related to childhood 

obesity: 

1. Background 

a. Prevalence 

b. Health risks 

2. Interventions to treat overweight 

a. Diet (balanced macronutrients, traffic light, food pyramid) 

b. Activity 

c. Treatment format 

3. Factor associated with overweight 
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a. Nutrition (beverages, fruit juice, sugar containing beverages, dairy 

and calcium, fruits and vegetables, fat, total energy) 

b. Behaviors (frequency, snacking, breakfast) 

c. Activity (physical activity, participation in sports, sedentary activity) 

d. Home environment and parent child relationship 

 

Background 

 

 

Prevalence 

 

The prevalence of pediatric overweight, in the United States and Utah is 

increasing at an accelerated rate.  Recent data from the National Health and Nutrition 

Examination Survey, (NHANES) show the prevalence of overweight at 19% among US 

children 6 to 11 years old and 17% among adolescents 12-19 years old. This represents a 

nearly 50% increase since the mid 1980’s.
1
 Utah is following national trends. The 

number of Utah children at an unhealthy weight increased dramatically from 1993 to 

2006 and held steady from 2006 to 2008. In 2008, an estimated 21.5 percent of Utah 

elementary school students were overweight or obese and 29.1% of high-school age 

children were overweight or obese. 
2
 In 1994 16.9% of Utah 3

rd
 graders were at an 

unhealthy weight compared to 19.7% in 2008 – a 17% increase.
3
 If the number of 

elementary school students at an unhealthy weight continues to increase at the current 

rate, by 2016 a total of 30.3% of elementary school students will be at an unhealthy 

weight.
4
 

A high BMI in childhood is a predictor of obesity in adulthood.
5
  Studies suggest 

that 80 percent of overweight adolescents will become overweight adults.
6
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Health risks 

 

Conditions and illnesses previously only seen in adults are now seen in 

overweight children. Health risk associated with obesity include type 2 diabetes, 

dyslipidemia, hypertension, sleep apnea, orthopedic problems, depression, and non-

alcoholic fatty liver disease.
6,8

 

 

Interventions to Treat Overweight 

 

Various treatments are used in overweight programs. Just as overweight is not 

caused by one item, we should not assume that treatment should include only one area.  

The most effective weight management programs use a combination of interventions in 

treatment.
13

  Areas of intervention include diet, activity, behavior, and adjunct therapy. 

 

Dietary Therapy 

 

Macronutrient Distribution. The dietary reference intakes (DRI) recommend a 

macronutrient distribution of 45-65% of calories from carbohydrate, 20-35% of calories 

from fat, and 10-35% of calories from protein.
16

  Young children may need slightly more 

fat, up to 40%.
16

 A controversial and very popular intervention in adult weight 

management includes altering the proportion of protein and carbohydrate.  Studies 

looking at the amount of protein and carbohydrate in the diet in obese adolescents have 

found no benefit of a higher protein diet, with the same energy intake, in weight 

management of adolescents.
17

 Structured meal plans prescribing caloric content and 

nutrient distribution may be difficult for children and adolescent to maintain. Savoye et al 

reported an 83% dropout rate, in children randomly assigned to a structured meal plan 
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group assessing a weight management program.
18

 Children in the same program not 

assigned to a structured meal plan had a 40% drop out rate.
18

 

Traffic Light Diet. Leonard H. Epstein developed the Traffic Light or Stop Light 

Diet for use in family-based childhood overweight research.
13

 Epstein and colleagues use 

the Traffic Light Diet as a component in a core package of intervention programs. The 

diet divides food into five categories: 1) fruits and vegetables, 2) grain, 3) milk/dairy, 4) 

protein, and 5) other.  Each food category is then coded according to the traffic light 

colors as follows. Green: foods containing less than 20 calories per serving. Yellow: 

foods commonly eaten that are nutrient dense (contain a number of vitamin/minerals 

compared to calories). Red: foods that are high in fat and simple sugars and have a large 

number of calories for nutrients provided. In addition to categorizing foods in groups and 

“colors”, the Traffic Light Diet also reduces caloric intake to 900-1500 calories.
13

 

Children, in intervention programs, using the Traffic Light Diet and alterations of 

the concept of the Traffic Light Diet have demonstrated weight loss.
19-22

 A 10-year 

follow up study, using the Traffic Light Diet, showed maintenance of weight loss over 

the long term.
20

  

The Traffic Light Diet is a visual way of helping children and families understand 

the nutrient density (nutrients per calorie) of foods.  However, research surrounding the 

Traffic Light Diet always uses the diet as one piece of full weight loss program. Other 

interventions, in addition to or separate from the Traffic Light Diet may be promoting 

weight loss and maintenance. 

Food Pyramid. The 2005 USDA Food Guide was designed to promote healthy 

eating and physical activity. The 2010 Dietary Guidelines refer to the food guide as a tool 
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to balance calories and manage weight.
23

 The food guide is often used in research as a 

comparison tool for assessing intake to standards. Adolescents in a multi-component 

weight program, emphasizing the food guide, showed a decrease in BMI z-scores.
22

  As 

with the Traffic Light Diet, the food guide is used, as one piece of full weight loss 

program and other factors may be affected changes in BMI. 

Dietary Guidelines for Americans. The 2010 Dietary Guidelines for Americans 

devote an entire chapter to intervention and guidance that can help consumers balance 

calories and manage weight. Evidenced based topic areas provide tips and guidance for 

children and adolescents in achieving and sustaining a healthy weight. The areas include 

adequate daily physical activity, limiting screen time, consuming breakfast, limiting 

intake of sugar sweetened beverages, prudent consumption of fruit juice, and increased 

intake of vegetable, fruit, and low-fat dairy products within the food guide parameters. 
23

 

 

Activity 

 

 Weight management programs that include physical activity as part of the 

intervention show significant improvements in weight status and fat mass. Gutin et al 

compared adolescents in a weight program who participated in physical activity as part of 

the program to adolescents who received didactic physical activity training.
24

 Those in 

the physical activity group showed more significant changes in percent body fat and 

cardiovascular fitness than participants who received only physical activity education.
24

  

Adolescents encouraged to set physical activity goals, track time spent in physical 

activity, and report physical activity showed decreased BMI z-scores compared to 
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adolescents who only received a discussion about physical activity.
22

  Successful weight 

programs include actually physical activity, not just discussions of physical activity. 

 

Treatment format 

 

Individual or Group. Little evidence exists to determine if there is a difference in 

effectiveness between individual or group weight management programs. A study 

looking at 31 families randomized to group intervention or individual plus group 

intervention showed no significant difference in decline in BMI between treatment 

programs. The group intervention was more cost effective, however.
25

  A Brazilian study 

comparing individual and group based programs showed both were effective in weight 

management.  The group based program participants had greater increases in physical 

activity and showed larger decreases in blood cholesterol levels.
26

  

Multicomponent Interventions. Multicomponent programs focus on more than one 

area of education and behavior change. Areas may include: nutrition, physical activity, 

environment, and eating behaviors. There is a paucity of studies, which evaluate 

multicomponent programs, suggesting more research is needed to assess this intervention 

strategy.
14

 The Centers for Disease Control (CDC) reviewed six databases to identify 

programs that evaluated weight or body fat in the pediatric populations. Only seven 

studies were identified, three of which used a multicomponent strategy. Of those three 

programs, two showed weight loss, while one did not.
14

 Multicomponent strategies have 

been used in schools with success.
27,28

 Schools in the Mid-Atlantic area, showed a 50% 

reduction in the incidence of overweight, for 4 through 6 graders, with a multicomponent 
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School Nutrition Policy Initiative.
27

 A high school program focusing on nutrition, 

physical activity, and behavior also shows promising changes in eating and activity.
28

 

Family-Focused Programs. Parents have a strong influence on children’s attitudes 

and behaviors regarding weight.
29-31

  The home environment is a key factor in 

determining eating and physical activity habits.
32,33

 However, the CDC indicates there is 

a need to review more programs that include parental involvement to further evaluate 

their success.
14

 

Duration of Intervention. Guidelines from the dietetic and medical associations 

provide recommendations for length of treatment for their individual disciplines, but not 

for a multi-disciplinary program. The ADA recommends intensive Medical Nutrition 

Therapy for at least three months or until initial weight-management goals are achieved.
13

 

A greater frequency of contacts between the patient and practitioner may lead to more 

successful weight loss and maintenance.
13

  The AAP recommends frequent office visits, 

with the primary care physician; weekly visits for a minimum of 8 to 12 weeks seem to 

be most efficacious. Subsequently, monthly visits are recommended to help maintain new 

behaviors.
10

 Overweight and obesity are chronic, often life-long, conditions, thus follow-

up weight-management plans should be implemented after the intensive phase of 

treatment; however, the length a time for follow-up, in pediatric programs, has not been 

suggested by major associations. The National Health Lung and Blood Institute (NHLBI)  

recommends a six-month treatment program for adults, but does not have 

recommendations for children.
34

 The growth and development issues in children and 

adolescents argue for more flexibility in length of treatment. Also, weight loss may not be 
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appropriate for all children, so the practitioner should use their clinical judgment when 

applying the NHLBI criteria for adults to children.
13

 

Structured, long-term Programs. There is little in the literature assessing the 

effectiveness of structured, long-term, weight management programs. However, available 

studies show beneficial effects of these types of programs on body composition, fitness, 

and lipid profiles.
15,18,35,36

 Participants in structured 6 to 12-month weight programs 

showed a reduction in BMI, BMI z-score, and percent body fat while control groups 

showed no significant reduction or an increase in BMI and body fat.
15,18,35

 Continued 

development and evaluation of programs designed to treat child and adolescent 

overweight is warranted to address the public health issue.
15

 

 

Factors Associated With Overweight 

 

Preventing and treating overweight starts with an understanding of the possible 

causes of overweight. Many areas may affect weight status and include: diet content, 

eating and diet behaviors, activity, and home environment and child/parent relationship. 

 

Nutrition 

 

Measuring the diet content of children can be difficult; children may not 

accurately remember or be able to relay the types and amounts of food they eat.  Various 

methods can be used to assess diet content in children such as food frequencies, diet 

recalls, surveys, and photos of plate before and after a meal. Even though diet content can 

be difficult to measure, a review of multiple studies allows the opportunity to see trends 

in diet content and the effect on BMI and weight gain.  
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Beverages. Beverage intake has been studied for its effect on weight gain and 

BMI in children and adolescents. Beverage intake generally refers to fruit juice, sugar-

sweetened beverages, and milk; coffee, tea, and alcohol are often excluded, as the intake 

is minimal in the pediatric population.   

Age, gender, and race affect amount and type of beverage consumption. Younger 

children’s (ages 6-11) beverage of choice is milk.
37

 Older children (ages 11-19) tend to 

drink less milk and more orange juice, soda, ice tea, and punch than younger children.
37,38

 

A three-year prospective cohort study of 9- to14-year-olds found that milk intake 

declined significantly each year in the study and soda intake rose significantly.
38

 Boys 

tend to have a higher overall beverage consumption than girls. The type of beverages 

consumed also varies, between genders, and thus has a different impact on weight.
37

 In 

boys, intakes of diet soda and sugar-added beverages have been significantly associated 

with weight gain. In girls, the intakes of milk and sugar-added beverages have been 

associated with weight gain.
38

 White teenagers tend to drink more milk than African-

American teenagers. White adolescent boys are the heaviest consumers of soda, drinking 

more than African-American or Hispanic adolescent boys.
37

 Hispanic adolescent girls 

drink more soda than white or African-American adolescent girls.
37

 In a school based 

intervention program, participants who increased fruit intake, while decreasing soda juice 

intake also had a decrease in BMI z-scores.
39

 

The beverage of choice may affect total caloric intake.  Berkey found that milk, 

fruit juice, and sugar-added beverages were all associated with increased total daily 

calorie intake.
38

 However, when looking at the per serving effect of the beverages on total 

energy intake, fruit juice and sugar-added beverages were considerably larger than their 
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own energy content. For example a serving of milk provides between 80 (skim) to 160 

Kcal (chocolate); yet a serving of milk increased total energy intakes by 160-180 Kcals – 

close to the actually energy of the milk beverage.  Fruit juice provides 80 Kcals per 

serving but  increased total energy intake (of all types of food) by 270-280 Kcals –much 

more than the energy intake from the beverage itself.
38

 

Fruit Juice. A prudent intake of fruit juice – no more than 4-6 oz/day for children 

and 8-12 oz/day for adolescents is recommended to prevent and treat overweight.
8,9

 The 

intake of fruit juice appears to be a weak predictor of BMI and weight. A regression 

model of the USDA Continuing Survey of Food Intake by Individuals (CSFII) found no 

association with any beverage consumption and BMI and two studies of children in the 

Women, Infants, and Children (WIC) program, in Georgia and North Dakota,  along with 

a longitudinal study in the southern US showed no association between fruit juice intake 

and BMI.
37,40,41

  However, separate study showed juice intake increased overall daily 

energy intake; a serving of fruit juice, with 80 Kcal, resulted in the consumption of an 

additional 270-280 Kcal of other foods daily.
38

 The increased caloric intake could lead to 

increased weight gain. 

Sugar Sweetened Beverages. Professional associations and healthcare companies 

advocate that the intake of sugar-sweetened beverages be limited to 0-12 oz/month.
8,10,38

 

A dose response has been seen between soda intake and BMI – the greater the soda intake 

the higher the BMI z-score.  Adolescents consuming at least one serving of sugar-added 

beverages gained significantly more BMI in a three-year period than those consuming 

less than 0.5 servings per day; the higher the intake of sugar-added beverages, the higher 

the increase in BMI.
38

  Sixth and seventh graders who drank three or more sodas a day 
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had a higher BMI z-score, more percent body fat, and were more likely to be 

overweight (BMI >85 percentile) than their peers who drank less than three sodas a day.  

The more sodas a participant consumed, the higher the BMI z-score and percent body 

fat.
37

 

 Interestingly – BMI is positively correlated with the intake of diet beverages.
37,38

  

The correlation may be attributed to the consumption of diet beverages to decrease 

weight. 

Dairy and Calcium Intake. A diet rich in calcium is recommended for prevention 

of obesity.
10

 Two to three cups of milk or equivalent daily are recommended for youth 

ages 4-18 to meet calcium needs.
7
  Children who drink milk have average calcium intake 

near the dietary recommended intakes.
16

  Milk avoiders have lower calcium intakes than 

milk drinkers even when the avoiders eat other dairy products.
42

  Black et al found 

average dietary calcium intake of milk avoiders between 420-478 mg/day – well below 

the dietary recommended intake of 800-1300 mg/day for children ages 4-18.
16

  Milk 

drinkers also tend to have lower intakes of soft drinks and fruit drinks.
38

 Children who 

drank more milk and less diet soda were leaner.
38

 

The effect of dairy and calcium on BMI, in the literature, is mixed. Milk drinkers 

have higher energy intakes than non-milk drinkers, yet milk drinkers ages 2-11, have 

comparable BMI z-scores to their non-milk drinker counterparts, while milk drinkers 

ages 12-18 have higher BMI z-scores than their non-milk drinker counterparts.
38,43-45

 A 

Canadian study found no difference in milk intake between obese and non-obese 

adolescents while another study showed children who drank more than three servings of 

milk daily had higher BMI increases than those who drank only one to two servings a 
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day. 
40,46

 Calcium has been negatively correlated to percent body fat; an increase of 

one serving (8 oz) of milk or yogurt a day (about 300 mg calcium/day) can lead to a 

decrease in body fat of 0.4% a statistical, but not necessarily clinical difference. 
42,47

   A 

longitudinal study of 5- to 9-year-old girls showed those who met the AI (adequate 

intake) for calcium had higher energy intakes, than girls who did not meet the AI, but the 

girls were not heavier than those with low calcium intakes.
43

 

Fruit and Vegetable Intake. Fruits and vegetables are low in calories, nutrient 

dense, and high in fiber and satiety value making them potential tools for weight 

management. The AAP and health care organizations encourage consumption of diets 

with fruits and vegetables in amounts recommended by the USDA food guide.
8,10

 The 

food guide recommends 2-1/2 to 6-1/2 cups of fruits and vegetables daily for youth 

depending on age, gender, and activity level.
7
  Even though fruit and vegetable 

availability in the US has increased in the past decade, intake by children is inadequate. 

Only 21% of female and 25% of male high school students consumed sufficient fruits and 

vegetables.
48

  Fruit and vegetable intake has been independently associated with weight 

reductions behaviors such as decreased caloric intake, increased physical activity, and 

decreased screen time, but may not be linked directly to weight reduction. 
48-50

 A 

potential reason for no direct link is one-third of the available vegetables in the US 

consist of potatoes, in the form of French fries and potato chips, which may skew 

vegetable’s effects on weight in epidemiologic studies.
13

 

While fruit and vegetable intake appears to promote weight reduction behaviors, 

the intake of fruit and vegetables may not be linked to weight reduction. An analysis of 

the CFSII data found no association between dietary intake of fruits and vegetables and 
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BMI.
49

   A study looking at the food patterns of pre-school children in the WIC 

program also found no significant relationship between the total intake of fruits and 

vegetables and weight change.
50

 

Fat Intake. Fat is a nutrient of interest in weight management, because of its high 

energy density. Food frequencies or self-reports of food intake are often used to assess fat 

intake. These methods may not capture very small changes in fat intake, which may 

affect weight.
13

 Also many studies review total fat and saturated fat intake, but may not 

look at the affect other fats, such as poly or mono unsaturated, may have on weight. 

Dietary recommendations suggest a fat intake of 25-30% of calories with less than 10% 

coming from saturated fat.
16

 Adolescent’s fat intake is on the high end of the 

recommendation – averaging about 33% of caloric intake. Only about 25% of youth meet 

the dietary recommendations for fat of less than 35% of calories from total fat and less 

than 10% of calories from saturated fat.
51

   

  Some studies show that dietary fat and percent of calories from fat are positively 

correlated to BMI, while others show no relationship between fat intake and BMI.
52-54

  A 

study in WIC children found that total fat intake was not associated with weight change, 

but intake of “fat foods” was positively associated with weight gain.
50

  A high fat diet 

(>30% of calories from fat), in girls ages 5-7, was associated with a greater increase in 

skinfold thickness and BMI than the same age girls consuming a low fat (< 30% calories 

from fat) diet.
55

  Fat intake early in life may be a predictor of later BMI.  A longitudinal 

study of 2 to 8 year olds indicated fat intake between ages 2 and 8 was a positive 

predictor of BMI at age 8.
52
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On the other hand, both small and large studies have found no relationship 

between fat intake and BMI z-scores.
53,54,56

 A cohort study of nearly 10,000 youth found 

higher caloric intakes associated with increased BMI, but no association for energy 

adjusted dietary fat.
53

  Smaller studies have also found no relationship between fat intake 

and BMI z-score change.
56

  A study of over and normal weight five year olds showed 

similar fat intakes at 35% of calories suggesting no relationship between fat intake and 

weight.
54

  

Total Energy Intake. Energy intake is a key component of energy balance and 

weight. Studies show a link between caloric intake and obesity. A study in Spain looking 

at diet patterns and weights found geographic areas that had a higher prevalence of child 

obesity also had higher calorie intakes.
57

 A longitudinal study of 10,000 boys and girls 

ages 9-14 reported larger BMI increases over a year’s period in those with larger caloric 

increase over time.
53

 Analysis of toddlers from CFSII data showed a positive relationship 

between total energy intake and weight percentile.  In this same study, portion size was 

positively associated with total energy intake.
58

 

Assessing energy intake in children can be a confounding process. As children 

grow they require more energy and their weights change on a consistent basis. The 

method used for assessing energy intake may change the conclusion of a study.  Energy 

can be reported as energy intake per weight or total energy intake per day. For example a 

study looking at preadolescent boys and girls reported that obese boys and girls 

consumed more energy than non-obese boys and girls. However, in the same study when 

weight was considered (looking at Kcal/Kg rather than crude Kcal intake) the non-obese 

subjects consumed more energy than the obese subjects.
59

 Analysis of data from 
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NHANES from 1970-1994 showed very little increase in energy intake, despite the 

increase in overweight during the same time period, suggesting physical activity should 

be reviewed along with energy intake and method of reporting energy intake.
60

 

 

Behavior 

 

Meal patterns for children have changed over the past 20 years. The percent of 

children skipping breakfast, eating school lunch, snacking and eating dinner at home have 

all decreased.
60

  During that same time period percent of overweight children has 

increased. These two changes bring to question the effect of meal patterns on weight. 

Eating Frequency. In the late 1970’s a relationship between how often a person 

ate and body fat was identified. Those people who ate more frequently – “nibbler or 

grazers” – were leaner than those who ate one to two big meals a day.
61

 More recent 

studies, which have looked at the relationship between eating frequency and weight, have 

been inconsistent. Some studies show an association between eating occasions and 

weight and others show no or only small associations.
60-62

 A study of 16-17 year olds that 

recorded frequency of eating events and BMI showed a small significant negative 

relationship between BMI and eating frequency in both males and females.
61

 A study of 

toddlers showed no difference in BMI percentile and the number of meals eaten in the 

day.
58

 Data from the Bogalusa study, which collected data on 10 year olds for 20 years, 

did not support an association between meal patterns and weight or BMI.
60

 The Child and 

Adolescent Trail for Cardiovascular Health (CATCH trial) showed a positive association 

between the number of eating frequencies and calories consumed.
62
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Family Meals.  A higher frequency of family dinners has been associated with 

reduced odds of being overweight.
63

 The American Medical Association recommends 

family meals five to six times a week as an obesity treatment option.
64

 Regular family 

meals give parents the opportunity to provide nutritious and healthy foods, monitor and 

limit children’s food intake, and model healthy eating behavior.
63

 

Breakfast. Consumption of breakfast has declined since the late 1960’s.  As many 

as 30% of children and adolescents skip breakfast.
60

  Breakfast eaters do better in school, 

have better diet quality, and pediatric obesity experts recommend daily breakfast 

intake.
8,10,65

 Overweight children are more likely to skip breakfast than normal weight 

children and older children who skip breakfast eat more later on in the day, than breakfast 

eaters.
13,62,65,66

 This raises the question, does skipping breakfast lead to higher BMI’s and 

weight gain, or are overweight children skipping breakfast in an effort to decrease caloric 

intake and manage weight? A prospective study following adolescents over a three-year 

period showed breakfast skippers were heavier than breakfast eaters at baseline. In three 

years those who only ate breakfast 1-2 days a week gained more weight than those who 

ate breakfast daily, but those who never ate breakfast gained less weight than those who 

ate breakfast daily.
65

 Other studies have found no relationship between breakfast 

frequency and BMI.
49

 

Snacking. The research on snacking can be complicated, as the definition for 

snacking is poorly defined. Is a snack defined as a particular food or a time of eating? 

Often snacks are thought of as being high in fat and calories, but snacks could be fruit, 

vegetables or other nutrient, but not energy, dense foods. Because of the illusive 

definition confounding evidence is seen. For example the Bogalusa study indicated that 
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childhood snacking decreased from 1973 to 1994.
60

  However, data from CSFII 

showed snacking increased from 1977 to 1996.
67

 In a study of girls from overweight and 

non-overweight families, the girls from overweight families tended to snack more 

frequently and consume snacks that were more energy dense and higher in fat, than girls 

from non-overweight families.
68

 In this same study, snacking frequency and the type of 

snack i.e. energy dense was a predictor of increasing BMI.
68

 Alternately, in a cohort of 

initially non-obese girls, followed for four years, consumption of energy dense snacks did 

not seem to influence weight or body fat.
67

 Without a definitive definition for the term 

snacking, no conclusions should be drawn about the relationship of snacking and weight. 

Emotional Eating. The relationship of emotional eating and weight appears 

complicated. Eating is a coping strategy used by people of all weights.
69

 Emotional eating 

is seen in both normal and overweight children. Loss of control overeating, however, 

appears prevalent in overweight children and adolescents.
70

 Negative emotions and stress 

have a demonstrated relationship to overeating in all children of all weights.
69

 It is 

possible that stress induced eating can lead to excess calories and weight gain 

 

Activity 

 

Physical Activity. The increase in the prevalence of childhood overweight clearly 

suggests a shift toward positive energy balance.
71

 Diet and physical activity are the two 

most easily modifiable components of the energy balance equation. Physical activity can 

be reported in a number of ways: logs of time spent in activity, pedometer measurements, 

indirect calorimetry, heart rate, or doubly labeled water.
13

 The spontaneity of children’s 
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activities makes it difficult to capture typical physical activity since it may vary from 

day to day.
13,71

 

 An Australian study of children ages 5-10.5 used doubly labeled water to 

determine basal metabolic rate and accelerometers to assess energy expenditure.
71

 These 

measurements were then compared to BMI and body fat. Physical activity was negatively 

correlated with both body fat and BMI in both boys and girls. A prior study, also in 

Australia, for the same age group, found the amount of physical activity was inversely 

associated with body fat in boys, but no not in girls.
72

 

 A longitudinal study, assessing how a modification in activity over one year 

affected BMI found a strong association between increased physical activity and 

decreased BMI.
73

 For each hour of additional activity, girl’s BMI decreased 0.06 kg/m2 

and boy’s BMI decreased 0.22 kg/m2.
73

 Overweight boys showed a stronger effect for 

physical activity in decreasing BMI than their normal weigh counterparts.
73

 

Duration alone may not explain the effects of physical activity on weight; the type 

of activity may also affect weight. Overweight boys and girls are less likely to engage in 

vigorous physical activity than normal weight children.
66

 In a small cohort of pre-

adolescent children, time spent in vigorous activity was significantly correlated with body 

fat, but time spent in moderate activity had no correlation suggesting a threshold for 

intensity.
71

  A longitudinal study of over 10,000 youth found aerobic/dance were 

correlated to decreased BMI (adjusted for growth) for both girls and boys. Strength-

training activities were correlated to decreased BMI in girls.
73

 Walking was associated 

with decreased BMI in overweight boys and girls, but not normal weight boys and girls.
73
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The minimum daily physical activity recommendation for normal and 

overweight children is 60 minutes.
8,10,74

 While the evidence strongly leans toward an 

association between physical activity and decreasing BMI, one study found no correlation 

between time spent in activity or intensity of activity and BMI z-score.
56

 

Participation in Sports and Physical Education. Participation in sport activities 

can be different than physical activity. Sports often encompass formal events and 

competition, while physical activity can include day-to-day activities as well as playful 

fun. Overweight children may or may not feel comfortable participating in sports 

activities. Forty four percent of high school students are not enrolled in physical 

education classes.
75

 Almost half of high school students do not participate in sports 

activities.
75

 Sports, physical activity, and participation in physical education all decline 

with age.
75-77

   

 Overweight students tend to be less physical active than their normal weight 

counterparts and participate in fewer community-based physical activities, such as sports 

leagues.
75

 In Pima Indians, a group prone to develop obesity, percent body fat and weight 

were negatively correlated with sports participation.
76

 Not participating in sports outside 

of school was a predictor of increased BMI in pre-adolescents over a year’s time.
77

 

Sedentary Time. More than two hours of “screen” time (television viewing, 

computer use, and video games) has been implicated with higher BMI z-scores in 

children and professionals recommend less than 2 hours “screen” time daily.
8,10,68,73,78,79

  

Obese children targeted for reduction of sedentary behaviors have a higher weight loss 

than those targeted for increase in physical activity.
19

   



 22

Television viewing tips the energy balance by promoting snacking and intake 

of calories while displacing physical activity.
79

  In addition children who watch television 

have an increased exposure to commercials that promote energy dense foods.
68

  In both 

overweight and non-overweight families, girls who watched more television consumed 

more snacks while watching television.
68

 Overweight girls have higher fat intakes from 

snacks, watch more television, and consume more snacks overall than normal weight 

girls.
68

 

   Berkey et al studied boys and girls over time to determine the effect of changes 

in sedentary behavior and weight.
73

 For each hour of television, video, and video games 

watched, there was an increase of 0.05 kg/m2 in BMI for girls.
73

  In contrast, a 

prospective study of 6- to 9-year-olds, who were mostly normal weight, showed no 

correlation between sedentary activities, such as television viewing and change in BMI z-

scores over a year’s time.
56

 There does not seem to be a difference between boys and 

girls in amount of television watched, but there is a difference among ethnic groups.  

Hispanic youth tend to watch more television than non-Hispanic youth.
78

  

Although most video games are sedentary, some, such as Dance Dance 

Revolution and Nintendo Wii Sports are active. Active video games can increase energy 

expenditure in children. A study of 25 children ages 10-13, with varying BMI percentiles, 

showed a 2- to 3-fold increase in energy expenditure while playing active video games 

compared to television viewing.
80

 Energy expenditure, heart rate, and respiratory 

measures while playing active video games were equivalent to walking at a moderate 

intensity.
80
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Parent Child Relationship and Home Environment 

 
Parent Child Relationship. Parents, peers, teachers, and extended family members 

can influence attitudes about weight. Parents may have the strongest influence on 

children’s attitudes and behaviors regarding weight.
29-31

 Girls in families with obesegenic 

diet and activity influences are more likely to become obese themselves.
29

 Parents BMI, 

energy intake and physical activity behaviors influence children’s weight.
30

 Parents with 

disinhibited or restrained eating may foster higher BMI in their children as they role 

model unhealthy eating behaviors.
31

 

Comments About Weight. Negative comments, by siblings and parents, about 

weight, shape, and eating are positively correlated with larger body size in childhood.
81

 

These findings do not necessarily suggest that negative comments lead to weight gain, 

but may suggest that overweight children are subject to negative comments, teasing, and 

criticism about their weight. Weight based teasing has long-term effects and has been 

associated with suicidal ideations, poor self-esteem, and increased risk for eating 

disorders.
81

 

Home Environment. The home environment is a critical factor in influencing 

weight status. Mothers of obese children report more psychological distress, higher 

family conflict, and mealtime challenges than mothers of normal weight children.
32

  

Children who come from homes with low levels of cognitive stimulation have a two-fold 

increased risk of developing obesity compared to children from homes with high 

cognitive stimulation. This risk remains even when corrected for maternal obesity, 

socioeconomic status, marital status, and race.
33

 Children in homes with high cognitive 

stimulation watched less television and were more physically active. Socioeconomic 
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status has an inverse relationship on weight. Lower socioeconomic status may have an 

influence on decreased physical activity and less healthy eating patterns.
33

 

Sleep. Short sleep duration, especially less than eight hours, has been positively 

associated with obesity in children.
11,12,82

 As sleep duration increases, BMI decreases.
12

  

The odds ratio of becoming obese increases significantly when children have less than 

nine hours of sleep.
82

 The recommended sleep time, to prevent obesity, seems to be about 

10 hours a day, without a clear upper limit.
12,82

 

 

Literature Review Conclusion 

 

 Obesity is a complex disease with many causes and possible treatments making it 

difficult to determine the effectiveness of any single intervention. There is a lack of 

outcomes for structured, multi-component, long-term family based studies.
14

 This study 

will focus on the effectiveness of a structured weight management program in decreases 

BMI, BMI z-scores, and changing lifestyle habits.  
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CHAPTER 2 

 

ADHERENCE TO LIFESTYLE RECOMMENDATIONS 

 

 OF OVERWEIGHT CHILDREN ENROLLING  

 

IN A STRUCTURED WEIGHT 

  

MANAGEMENT PROGRAM
1
 

 

 

Abstract 

 

Background: Lifestyle guidelines for preventing and treating childhood obesity 

have been suggested by various groups. This study’s purpose was to determine if 

overweight/obese youth enrolling in weight management programs are meeting lifestyle 

recommendations and identify any differences between age and gender. 

Methods: Measurements and a written survey were used to obtain anthropometric, 

demographic, nutrition, activity, and behavior habits for 89 overweight/obese youth, ages 

4-18 years, at entry into a weight management program. Reported habits were compared 

to lifestyle guidelines. 

Results:  Participants were primarily female (61.8%), white (61.8%), and between 

7-18 years (85.4%).  Participants’ mean body mass index (BMI) percentile was 97.5 (SD 

±2.8) and mean BMI z-score, 2.27 (SD ± 0.61). Adequate daily vegetable, fruit, and dairy 

intakes were reported by 7.9%, 51.7%, and 31.5% of participants respectively. For 

beverages, 82.0% reported meeting fruit juice limit guidelines while 42.7% reported 

meeting sugar-sweetened beverage intake limits. For physical activity, 34.8% met daily 

                                                 
1
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recommendations, while 51.7% met daily screen time limits. Daily breakfast 

consumption was reported by 67.4% and 73.0% ate family meals together more than five 

times per week. Adequate sleep time was reported by 53.9%. Significant differences for 

age and gender were found in two areas, boys were more active than girls (p=.003) and 

older children slept less than younger children (p=.03). 

Conclusions: Children meet juice, breakfast, and family meals intake guidelines, 

but fall short of recommendations for vegetable, dairy, and sweetened beverage intake, 

physical activity, screen time, and sleep. Interventions should target lifestyle areas where 

children fall short. 

KEY WORDS: Childhood obesity, weight management, lifestyle guidelines 

 

 

Introduction 

 

 

The prevalence of pediatric overweight/obesity (overweight), in the United States 

(US) has been steadily increasing over the past 30 years; however, more recent statistics 

suggest a stabilization of obesity rates. 
1-3

 Despite a possible stabilization results from the 

2007-2008  National Health and Nutrition Examination Survey (NHANES) show the 

prevalence of overweight at 18% for US children 12-19 years old, 20% for 6-11 year 

olds, and 10% for 2 to 5 year olds. 
1
  

In 2007 the American Academy of Pediatrics (AAP) and American Dietetic 

Association (ADA) published evidenced-based lifestyle guidelines for preventing and 

treating overweight children.
4,5

 Other groups, including researchers and healthcare 

companies, have also suggested lifestyle recommendations for overweight children.
6-10
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Increasing the proportion of overweight youth meeting evidenced-based lifestyle 

recommendations can be a strategy in combating obesity. We currently know very little 

about the lifestyle habits of overweight children referred for structured weight 

management programs.
11

 Are parents and children following evidenced-based guidelines 

and recommendations? Is there just one area where families fall short or are there many 

areas? Determining which recommendations overweight children meet or do not meet 

can provide useful information about what areas educators and professionals should 

target in weight management programs. This study’s purpose was to determine if 

overweight youth, referred to a structured weight management program, are meeting 

lifestyle recommendations and identify any differences between age and gender. 

 

Guidelines and Recommendations 

for Pediatric Overweight/Obesity 

 Associations and groups set guidelines based on both available evidence and 

expert opinion. Expert opinion is included as effective strategies, for treating pediatric 

overweight, remain poorly defined. 
4,5

 Overweight/obesity guidelines cover three broad 

areas: nutrition, activity, and behavior. Table 2-1 summarizes current guidelines from 

various associations, healthcare companies, and researchers. 

 

 

Nutrition 

 

The AAP and health care organizations encourage consumption of fruits and 

vegetables in amounts recommended by the US Department of Agriculture Food 

Guide.
4,7

 The food guide recommends 2-1/2 to 6-1/2 cups of fruits and vegetables daily 
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for youth depending on age, gender, and activity level.
6
 Fruits and vegetables are low in 

calories, nutrient dense, and high in fiber and satiety value making them potential tools 

for weight management.    

A diet rich in calcium is recommended for prevention of obesity.
4
 Daily intake of 

two to three cups of milk or its equivalent is recommended for youth ages 4-18 to meet 

calcium needs.
6
  

Fruit juice and sugar-sweetened beverage intake recommendations are stated as 

maximum daily limits. A prudent intake of fruit juice – no more than 4-6 oz./day for 

children and 8-12 oz./day for adolescents is recommended.
7,8

  Intake of sugar-sweetened 

beverages should be limited to 0-12 oz./month.
4,7,12

    

 

Activity 

 

The minimum daily physical activity recommendation for normal and overweight 

children is 60 minutes.
4,7,13

 Time spent in physical activity has been negatively correlated 

to body fat and BMI in boys and girls.
14-16

 The intensity of activity also affects weight 

with more vigorous activity significantly correlated with reduced body fat. 
14,16,17

   

More than two hours of “screen” time per day (television viewing, computer use, 

and video games) is associated with higher BMI z-scores in children supporting 

recommendations of less than 2 hours “screen” time daily.
4,7,16,18-20

 Girls have shown a 

BMI increase of 0.05 kg/m2 for each hour of television and video games watched.
16
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Behavior 

 

Overweight children are more likely to skip breakfast than normal weight 

children.
17,21,22

 This raises the question: does skipping breakfast lead to higher BMI’s and 

weight gain, or are overweight children skipping breakfast in an effort to decrease caloric 

intake and manage weight? Regardless, those who eat breakfast do better in school and 

pediatric obesity experts recommend daily breakfast intake.
4,7,22

  

The American Medical Association (AMA) recommends family meals five to six 

times a week as an obesity treatment option.
23

 Regular family meals give parents the 

opportunity to provide nutritious and healthy foods, monitor and limit children’s food 

intake, and model healthy eating behavior.
24

 A higher frequency of family dinners has 

been associated with reduced odds of being overweight.
24

  

Short sleep duration, especially less than eight hours a night, has been positively 

associated with obesity in children.
9,10

 As sleep duration increases, BMI decreases.
10

 The 

recommended sleep time to prevent obesity seems to be about 10 hours a day, without a 

clear upper limit.
10

 

 

Methods 

 

 

Subjects 

Children and adolescents enrolled in the “LiVe Healthy Habits for Kids” (LiVe) 

weight management program, between January 2008 and January 2010, were invited to 

participate in the study. Inclusion criteria included enrollment in the LiVe program, age 

4-18 years, BMI percentile of >85, parental permission, and adolescent consent. Pregnant 
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or breastfeeding adolescents were excluded. During the two-year period 146 potential 

subjects enrolled in the LiVe program, of those, 89 met the inclusion criteria and 

consented to study participation. The LiVe program is a long-term (12-month), family 

based, multi-disciplinary program including classes and individual counseling on 

nutrition, activity, and behavior recommendations as suggested in the literature and by 

various associations and groups.
4-10

 

 

Instruments 

 

A calibrated digital scale was used to measure weight (Scale-Tronix model 5702, 

White Plains, NY); scales were calibrated to an accuracy of 100g. Height was measured 

with a wall-mounted stadiometer (Ayronton Stadiometer model 5100, Prior Lake, MN). 

Body mass index (BMI), BMI percentile, and BMI z-scores were calculated from the 

Centers for Disease Control and Prevention (CDC) growth charts.
25,26

  

A written survey of food intake, physical activity, breakfast consumption, family 

meals, sedentary time, and sleep habits was developed and tested in 2006-2007 by the 

authors. The survey was piloted with a small cohort of 11 parents and 16 children ages 4-

17. The pilot testing was used to test readability, ease of use, and wording of survey 

questions. The survey was then refined through two separate focus groups of 16 parents 

(of children under age 12) and 17 children over age 12. The focus groups provided 

information on the format of the survey and validity of questions in eliciting the desired 

information. Survey questions and formatting were revised following each pilot test and 

focus group ensuring content and face validity. The survey tool was reviewed by 13 



38 

 

experts in pediatric nutrition and/or weight management. The final survey had a Flesch-

Kincaid grade level readability of 4.2. 

 

Procedures 

 

Parental permission was obtained for all subjects; assent was obtained for subjects 

12 years and older. Demographic, anthropometric, diet, activity, and behavior data were 

collected prior to program entrance to limit the influence of any program interventions on 

habits. All data collection personnel were trained to measure height and weight consistent 

with the US Department of Health and Human Services training guidelines.
27

 Weight was 

measured on a calibrated digital scale after removal of shoes and bulky clothing; weight 

was recorded to the nearest 0.1 Kg. Height was measured on a wall mounted stadiometer; 

hair ornaments and braids were removed. Height measurements were taken with as many 

of the four body points (heals, buttocks, shoulders, and head) touching the wall as 

possible. Height measurement was repeated three times and read to the nearest 1 mm. 

Children age 12 or older completed the survey independently; parents completed the 

survey for children under age 12. Researchers explained how to complete the survey, 

provided samples and visuals of food portions as needed, and clarified any questions 

respondents had regarding the survey. 

 

Data Analysis 

 

Statistical tests to analyze demographic, anthropometric, and survey results 

included descriptive statistics for demographic and anthropometrics; t-tests, The 

Binomial test, and two-way contingency tables for analysis of differences between age 
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and gender; and frequencies to determine the proportion of subjects meeting guidelines 

and recommendations. Analyses were performed using the Statistical Package for the 

Social Sciences Graduate Pack 12.0.1, 2003 (SPSS/PC; SPSS Inc., Chicago, Illinois).  

Frequencies were used to compare participants’ lifestyle habits to guidelines and 

recommendations in ten areas: vegetable intake, fruit intake, 100% fruit juice intake, 

sugar-sweetened beverage intake, dairy intake, physical activity, screen time, breakfast 

consumption, family meals, and sleep. These ten areas were chosen for prevalence in the 

literature and association and healthcare company guidelines. Table 2-1 summarizes the 

ten recommendations used in this study. Participants’ responses were divided into three 

categories: less than recommendation (<90% of recommendation), within 

recommendation (≥90% - ≤ 110% of recommendation), and more than recommendation 

(>110% of recommendation). If a recommendation was expressed as a range, the 

midpoint was used as the reference. For example, the juice recommendation for 2-6 year 

olds is no more than 4-6 oz./day, thus 5 oz. was used as the reference point. 

 

Results 

 

 

Demographics 

 The Binomial Test was used to test for differences in proportions of age, gender, 

and income groups. We anticipated equal proportions of boys and girls would enroll in 

the study; however, the observed proportion of 0.62 for girls versus boys differed 

significantly from the hypothesized value of 0.50, p = .033. Participants were grouped by 

age 4-6 years and 7-18 years to match predominant recommendation divisions. A lower 



40 

 

enrollment in the younger age group (n=13) than in the older age group (n=76) was 

expected due to the narrower age range of 4-6 years versus 7-18 years. The observed 

proportion of 0.18 (young to older age group), was not significantly different from the 

expected proportion of 0.20, p=.125. Income was analyzed using data on the number of 

participants receiving the state assisted insurance benefits of Medicaid and the Children’s 

Health Insurance Plan (CHIP). The observed proportion of subjects on state assisted 

insurance was 0.21, which did not differ significantly from the expected proportion of 

0.24, p=.317 for the geographic area (the state of Utah) of the sample. 

 

Anthropometrics 

 

 An independent samples t-test was conducted on BMI z-scores for age and 

gender groups to determine any differences. The BMI z-scores were significantly higher 

for the younger age group (mean 2.98, SD ±0.91)  than the older age group (mean 2.15, 

SD ±0.44),  p=.006. No significant differences in gender were seen. Demographic and 

anthropometric characteristics of participants are shown in Table 2-2. 

 

Lifestyle Habits 

 

 

Nutrition 

 

When compared to weight management guidelines 7.9% of study participants met 

vegetable intake recommendations. Nationally 21-25% of adolescents report adequate 

vegetable intake.
28

 Adequate fruit intake was reported by 51.7% of participants while 

31.5% of participants reported adequate dairy intake. A majority of participants, 82.0%, 
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met the guideline for fruit juice intake limits. Less than half, 42.7%, met sugar-sweetened 

beverage intake limit guidelines.  

 

Activity 

 

Of study participants, 34.8%  met or exceeded the minimum daily physical 

activity recommendation of 60 minutes.
4,13

 A significant difference in gender was noted 

in activity. A greater percentage of girls (83.3%) did not meet the recommended level of 

daily physical activity compared with boys (45.4%), p=.003. The maximum screen time 

limit of two hours daily was met by 51.7% of subjects.
4,13

 

 

Behavior 

 

Daily breakfast intake was reported by 67.4% of children. A high proportion of 

subjects reported participating in family meals with 73.0% meeting or exceeding the 

recommendation of the AMA of family meals five to six times a week as an obesity 

treatment option.
23

 As compared to recommendations, adequate sleep was reported by 

53.9% of respondents. A significant difference in age was noted in sleep. A higher 

proportion of older children (62.3%) did not meet the recommended sleep time compared 

with younger children (23.0%), p=.03.  

 

Gender and Age 

 

Two-way contingency table analyses were conducted to evaluate whether any 

gender or age-based differences existed among the three recommendation categories for 

the ten guideline areas. Other than physical activity and sleep, as reported above, no 

significant differences, at the 0.05 level, were found for either gender or age among the 
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ten areas. Table 2-3 shows the percent of participants, by age group, meeting 

recommendations in the ten areas.  

 

Discussion 

 

 

Increasing the proportion of youth that meet lifestyle recommendations for 

nutrition, activity, and behavior is a strategy to combat obesity. Identifying which 

recommendations overweight youth meet and which they do not provides a base for 

educators and practitioners as they develop weight management programs and 

educational interventions. 

 A high proportion of subjects in this study reported vegetable and dairy intake 

below recommendations, while about half reported suboptimal fruit intake. When 

coupled with evidence that vegetable intake is independently associated with weight 

reduction behaviors
28-30

 and that dairy and calcium intake
31,32

 has been inversely 

associated with body fat, these results indicate weight management programs and 

education interventions should include information and activities to encourage increasing 

vegetable and dairy intake and possibly fruit intake. 

Subjects in this study appeared to either consume much less than or much more 

than the maximum recommendation for fruit juice and sugar-sweetened beverages. 

Educators could consider specialty sessions on sugar-sweetened beverages and juices for 

participants with high intakes. This would require some sort of targeted survey or 

questioning to determine which participants had high soda, sports drink, juice, or other 

sugared beverage intake. 
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Increased physical activity duration and intensity are both inversely correlated to 

BMI and body fat.
14-16

 A high proportion of subjects reported not meeting physical 

recommendations and exceeding sedentary activity maximums. Weight programs and 

schools should include physical activity in curriculums to help students achieve a 

minimum of 60 minutes of cumulative physical activity daily. Education and activities 

should focus on both duration and intensity. As obese children targeted for reduction of 

sedentary behaviors have a higher weight loss than those targeted for increased physical 

activity, educators should strongly consider interventions that help children reduce 

sedentary time, particularly screen time.
33

  

Breakfast intake and family meals have been recommended as interventions to 

combat obesity, and participants in this study seemed to heed that message. Educational 

interventions targeting breakfast and family meals may not be needed, as children are 

meeting the recommendation; however, children and families should be praised for 

current practices. Reducing the amount of time spent addressing breakfast and family 

meals may allow educators and practitioners to focus more time on areas where children 

are not meeting recommendations such as vegetable intake and physical activity.  

Teenagers are notorious for not sleeping enough and participants in this study 

appeared no different. Short sleep duration has been positively associated with obesity in 

children.
9,10

 Targeting sleep habits, especially in older youth, may be an effective weight 

management tool.  

 Other than physical activity, no differences in habits between genders were seen 

in this study, suggesting interventions could target mixed gender educational groups. 
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Professionals may consider a separation of genders for physical activity interventions as a 

higher proportion of girls than boys reported inactivity. Although no differences were 

seen in habits between age groups, differences in age-based learning abilities may be best 

served with age-based educational clusters. 

 

Study Limitations 

 

 Dietary intake, activity, and behavior habits were self-reported, which may not 

fully reflect actual intake and activity levels. Subjects in this study were selected from the 

state of Utah; demographic characteristics and habits may not be representative of 

populations in other areas of the country. Subjects were enrolled in a structured weight 

management program and may not be characteristic of other overweight groups such as 

schools, community groups, and private medical practices. 

 

Conclusions 

 

 

 Professionals treating overweight/obese children may have heard the phrase “We 

are doing everything we are supposed to, I don’t know why my child keeps gaining 

excess weight.” Are children doing everything they’re supposed to? Are they heeding the 

recommendations of healthcare professionals and associations? Is there just one area that 

requires change or many? A majority of participants in this study met the guidelines for 

juice intake, breakfast, and family meals, but not for other nutrition, activity, and 

behavior areas.  

Educational interventions, surrounding weight management, should target 

lifestyle habits where children fall short of research-based recommendations. These areas 
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may include: vegetable, dairy, and sugar-sweetened beverage intake, physical activity 

(particularly for girls), screen-time, and sleep (especially in older children). Promoting 

healthy weight control behaviors can be a tool in combating the increase in childhood 

obesity. Further research is needed to determine if achievement of lifestyle 

recommendations improves weight management and health related issues. 

 

Human Subjects Approval 

 

Statement 

 

 

The study was approved by the Institutional Review Boards of Utah State 

University and Intermountain Healthcare. 
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Table 2-1. Recommendations for lifestyle habits 

in overweight children and adolescents
*
 

Area 

Recommendation 

Reference 

2-6 years 7-18 years 

Nutrition 

Vegetables 1-2.5 cups
†
 1.5-4 cups

†
 4, 6, 7 

Fruit 1-1.5 cups
†
 1-2.5 cups

†
 4, 6, 7 

100% fruit juice 4-6 oz 8-12 oz 6, 7, 8 

Dairy products 2-3 cups
†
 2-3 cups

†
 4, 6 

Sugar-added beverages 0-12 oz/month 0-12 oz/month 4, 7, 12 

Activity 

Physical activity 60 minutes 60 minutes 4, 5, 7, 13 

Screen time <2 hours <2 hours 4, 5, 7, 13 

Behavior 

Breakfast Daily Daily 7, 13 

Family meals 5-6 per week 5-6 per week 7, 13 

Sleep 10-11 hours 

(5-12 years of age) 

8-1/2-9-1/2 hours 

(13-18 years of age) 

7, 9, 10 

* 
Daily recommendation unless otherwise specified

 

†
Specific to age, gender, and activity level 
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Table 2-2. Demographic and anthropometric 

characteristics of participants at enrollment 
*
 

 2-6 years 

(n=13) 

7-18 years 

(n=76) 

All ages 

(n=89) 

Demographic    

Gender n(%) 

  Male 

  Female 

 

4 (30.8) 

9 (69.2) 

 

30 (39.5) 

46 (60.5) 

 

34 (38.2) 

55 (61.8) 

Ethnicity n(%) 

  Asian 

  Black 

  Hispanic 

  White 

  Mixed race 

 

0 (0) 

1 (7.7) 

2 (15.4) 

9 (69.2) 

0 (0) 

 

4 (5.3) 

2 (2.6) 

9 (11.8) 

46 (60.5) 

8 (10.5) 

 

4 (4.5) 

3 (3.4) 

11 (12.4) 

55 (61.8) 

8 (9.0) 

Qualifies for state 

medical insurance n(%) 

  Yes  

  No 

 

 

4 (30.8) 

8 (61.5) 

 

 

11 (14.5) 

50 (65.8) 

 

 

15 (16.9) 

58 (65.2) 

Family status n(%) 

  Live w/ both parents 

  Live w/ one parent 

 

6 (46.2) 

6 (46.2) 

 

48 (63.2) 

12 (15.8) 

 

54 (60.7) 

18 (20.2) 
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  Other 0 (0) 4 (5.3) 4 (4.5) 

Anthropometric    

Weight Kg  

mean ± SD (range) 

35.8 ± 8.1 

(23.0-51.0) 

66.4 ± 24.0 

(31.4-137.0) 

61.9 ± 24.8 

(23.0-137.0) 

Height cm 

mean ± SD (range) 

118.4± 7.1 

(107.1-128.0) 

148.9 ± 13.9 

(116.5-176.0) 

144.5 ± 17.0 

(107.1-176.0) 

BMI Kg/m
2
  

mean ± SD (range) 

25.27 ± 3.75 

(18.77-30.69) 

29.04 ± 6.14 

(19.71-45.86) 

28.48 ± 5.99 

(18.77-45.86) 

BMI %tile  

mean ± SD (range) 

98.77 ± 0.59  

(97-99) 

 97.33 ± 3.00 

(83-99) 

97.54 ± 2.83 

(83–99) 

BMI z-score 

mean ± SD (range) 

2.98 ± 0.91 

(1.83 – 5.36) 

2.15 ± 0.44 

(1.08–2.91) 

2.27 ± 0.61 

(1.08 -5.36) 

*
Total may not equal 100% as not all subjects responded to all questions 
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Table 2-3. Percent of children meeting 

nutrition, activity, and behavior lifestyle recommendations at enrollment
*
 

Lifestyle Recommendation 

Age 4-6 (n=13) Age 7-18 (n=76) 

%Less 

than 

recomme

ndation 

%Within 

recomme

ndation 

%More 

than 

recomme

ndation 

%Less 

than 

recomme

ndation 

%Within 

recomme

ndation 

%More 

than 

recomme

ndation 

Nutrition       

Vegetable intake  84.6 7.7 7.7 93.4 1.3 3.9 

Fruit intake   53.8 15.4 30.8 47.4 26.3 23.7 

100% Fruit juice intake  76.9 0 23.1 80.3 0 17.1 

Dairy intake  53.8 15.4 30.8 71.1 15.8 11.8 

Sugar-added beverage 

intake 

38.5 0 61.5 42.1 0 56.6 

Activity       

Physical activity 61.5 23.1 7.7 65.8 17.1 15.8 

Screen-time 23.1 15.4 61.5 36.8 15.8 46.1 

Behavior       

Breakfast consumption 30.8 69.2 0 30.3 67.1 0 

Family meals 15.4 7.7 76.9 27.6 15.8 55.3 

Sleep 23.1 69.2 7.7 50 25 5.3 

*
Total may not equal 100% as not all subjects responded to all questions 
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CHAPTER 3 

A STRUCTURED LONG-TERM WEIGHT MANAGEMENT PROGRAM IS 

 

EFFECTIVE IN REDUCING BMI Z-SCORES AND IMPROVING ADHERENCE TO 

 

LIFESTYLE GUIDELINES IN CHILDREN 

 

Abstract 

 

Objective: Determine if completion of a structured, long-term, family-based, 

weight management program reduces body mass index (BMI) z-scores and improves 

lifestyle habits in children. 

Design: Observational study over time from 2008-2010. 

Setting: Five outpatient clinics in Utah. 

Participants: Eighty-one overweight/obese children; divided into two groups 

compliers (completed > 7 intervention classes) and non-compliers (completed <7 

intervention classes.) 

Intervention: Twelve-month structured, multi-component, family-based program. 

Main Outcome Measures: Change in BMI z-score and anthropometric measures over 

time, probability of adhering to weight management lifestyle guidelines pre and post 

intervention. 

Analysis: Chi square, Analysis of Co-variance, Mixed model logistic regression. 

Results: Compliers had a significant decrease in BMI z-score (-0.1903 p=.0004) 

and BMI percentile (-2.02 p=.0235) overtime. Compliers had a higher probability of 

meeting vegetable intake (pre 0.31%, post 55.67%; p=<.0001), and physical activity 



54 

 

guidelines (pre 13.58%, post 56.58%; p=.0032) post intervention. Both compliers and 

non-compliers had a higher probability of meeting fruit (p=.0015) and sugar-sweetened 

beverage intake guidelines (p=.0337) at 12 months. 

Conclusion and Implications: Long-term, family-based, structured weight 

management programs are effective in reducing BMI z-scores and improving lifestyle 

habits in children. Continued development and evaluation of these programs is warranted 

to address childhood obesity treatment methods. 

 

Introduction 

 

 

The prevalence of pediatric overweight/obesity (overweight), in the United States 

(US) has been steadily increasing over the past 30 years; however, more recent statistics 

suggest a stabilization of obesity rates.
1-3

 Despite a possible stabilization of rates, results 

from the 2007-2008  National Health and Nutrition Examination Survey (NHANES) 

show the prevalence of overweight at 18% for US children 12-19 years old, 20% for 6-11 

year olds, and 10% for 2 to 5 year olds.
1
 

In adults, structured weight management programs have shown positive clinical 

outcomes for weight reduction.
4,5

 However, few studies have evaluated structured, multi-

component, long-term, family-based, weight management programs in children.
4,6-9

  

Weight management programs vary in duration, educational techniques, instructor 

background, and topic focus, which make it difficult to compare programs to each other. 

Evaluation of programs designed to treat child and adolescent overweight is warranted to 

identify effective practices for treating childhood obesity.
9
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The “LiVe Healthy Habits for Kids” (LiVe) program is a structured, family based, 

multi-disciplinary, long-term weight management program conducted by a regional 

healthcare company. Program participants and their families enroll in the program for 12 

months. They attend classes and/or individual counseling sessions on nutrition, activity, 

and behavior throughout the year long program. Participants receive a certificate of 

completion if they attend nine classes or sessions during the 12 month program, although 

they may attend as many classes in a 12 month period if desired. The program fee is $225 

per family for the class option and $425 per family for the individual counseling option. 

Payment for the program varies by participant and includes self-pay at the beginning of 

program, insurance payment at the beginning of program, self-pay with insurance 

reimbursement at completion of program, and scholarships for those qualifying for state 

insurance benefits such as Medicaid or the Children’s Health Insurance Plan (CHIP). 

This observational study over time was conducted to determine if completion of a 

structured, multi-component, long-term, pediatric weight management program results in 

decreased body mass index (BMI) z-scores and an increase in the proportion of 

participants meeting lifestyle recommendations. 

 

Methods 

 

 

Subjects 

 

Participants were recruited from children enrolled in the LiVe program, at five 

different sites, between January 2008 and January 2010. During the two year period 146 

children registered for the LiVe program of which 89 met study criteria and gave 
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permission and assent for the research study.  The most common reason for not enrolling 

in the research was subjects had recently met with a dietitian for overweight counseling 

prior to registering for the program. The interaction with the dietitian could influence pre-

data as some intervention had recently taken place, thus these potential subjects were not 

enrolled in the study. Relying on means and measures of variability from an earlier pilot 

study, it was determined there was a 99% chance that the multivariate analysis would 

correctly reject the null hypothesis at a .05 significance level with 15 participants.  Prior 

study power estimates for the subsequent univariate analyses included: 90% power to 

detect a significant difference in weight (pre vs. post) at the .05 level and 99% power to 

detect a significant difference in behavior at the .05 level. 

 

Selection Criteria 

 

Inclusion criteria included enrollment in the LiVe program, age 4-18 years, BMI 

percentile of  >85, parental permission, and adolescent assent. Participants could 

withdraw consent at any point in the study without affecting their enrollment in the 

program. Pregnant or breastfeeding adolescents were excluded.  

 

Data Collection 

 

Demographic, anthropometric, and lifestyle habit data were collected at program 

entrance and 12 months post. Each participant was assigned an identification (ID) 

number to protect personal information. 
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Demographic Data 

 

Demographic information was collected for each participant from program 

registration records and surveys. Information included, date of birth, gender, ethnicity, 

qualification for government assisted insurance, family living situation (i.e. both parents, 

one parent/divorced, other), method of fee payment for weight program (self-pay, 

insurance before/after, scholarship). 

 

Anthropometric Data 

 

Height and weight were measured for each subject prior to program entrance and 

12 months post. Weight was measured on a calibrated digital scale (Scale-Tronix model 

5702, White Plains, NY) after removal of shoes and bulky clothing; weight was recorded 

to the nearest 0.1 Kg. Height was measured on a wall mounted stadiometer (Ayronton 

Stadiometer model 5100, Prior Lake, MN); hair ornaments and braids were removed. 

Height measurements were taken with as many of the four body points (heals, buttocks, 

shoulders, and head) touching the wall as possible. Height measurement was repeated 

three times and read to the nearest 1 mm. BMI, BMI percentile, and BMI z-scores were 

calculated from the Centers for Disease Control and Prevention (CDC) growth charts for 

height, weight, age, and gender.
10,11

  

 

Survey of Lifestyle Habits 

 

A written survey of food intake, physical activity, breakfast consumption, family 

meals, sedentary time, and sleep habits was developed and tested in 2006-2007 by the 

study authors. The survey was piloted with a small cohort of 11 parents and 16 children 
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ages 4-17. The pilot testing was used to test readability, ease of use, and wording of 

survey questions. The survey was then refined through two separate focus groups of 

parents and children. The focus groups provided information on the format of the survey 

and validity of questions in eliciting the desired information. Survey questions and 

formatting were revised following each pilot test and focus group ensuring content and 

face validity. The survey tool was reviewed by 13 experts in pediatric nutrition and/or 

weight management providing content validity. The final survey had a Flesch-Kincaid 

grade level readability of 4.2.  

To establish standards of comparison for lifestyle habits, 10 guidelines were 

chosen based on their prevalence in literature and guidelines published by professional 

associations and groups. The comparative lifestyle standards used in this study include: 

vegetable intake (1-4 cups/day), fruit intake (1-2.5 cups/day), 
12-14

 fruit juice intake (4-12 

oz),
12,14,15

 dairy intake(2-3 cups/day)
12,13

, sugar added beverages (0-12 oz/month)
13,14,16

, 

physical activity (>60 minute/day), screen time (<2 hours/day)
13,14,17,18

, breakfast 

frequency (daily), family meal frequency (5-6 times/week),
14,17

 and sleep time (8.5-11 

hours/day).
14,19,20

 Guidelines are listed here in ranges, but in the analysis specific 

guidelines based on age, gender, and activity levels of individual subjects were used. 

 

Intervention 

 

The LiVe program served as the intervention for the study. Study participants 

were asked to attend a minimum of nine classes, including three core classes, one each, 

on nutrition, physical activity, and behavior, during the 12 month period of enrollment. 

Classes were offered every three to four weeks and lasted 60 minutes. Children, 
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parents/caregivers, and siblings attended classes together. Classes were facilitated by 

dietitians and taught by dietitians, physical therapists, and social workers as topic 

appropriate. All classes included active learning as well as traditional lecture type 

instruction. Physical activity was a component in every class in various forms such as 

games, jump rope, yoga, or dancing.  

The LiVe curriculum consists of 13 lesson/modules covering the areas of 

nutrition, activity, and behavior. All lessons, handouts, and supporting activities, for the 

program, were written by eight registered dietitians carrying either a specialty 

certification in weight management or pediatric nutrition. All lesson plans were reviewed 

by every dietitian on the curriculum team. The physical activity lesson plans received 

additional review by three pediatric physical therapists and one exercise physiologist. The 

three behavior lessons received additional review by two behavioral health dietitians. The 

13 lesson topics and descriptions, provided to participants, are shown in Table 3-1.  

 

Study Groups 

 

To compare the effectiveness of completing a long-term structured weight 

management program, participants were divided into two study groups, those who 

complied with the intervention and those who did not comply with the intervention. 

Participants attending a minimum of seven of the nine required classes, in the 12-month 

period, were placed in the compliance group. Those attending six or fewer classes during 

the year were placed in the non-compliance group. Of the 89 enrolled subjects, 39 

complied with the intervention of those 36 provided post data; 42 did not comply with the 

intervention, of those 24 provided post data. Seven had missing data for program 
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compliance, and one subject was dropped from the data set due to a diagnosis of cancer 

during the study; 81 subjects were used in the data analysis. The program non-completion 

rate for the intervention used in this study was consistent with similar weight 

management programs for the pediatric population.
4
  

 

Data Analysis 

 

Analyses were performed using Statistical Analysis Software 9.2 for Windows, 

2008 (SAS Institute, Cary, NC, USA). A chi-square test was used to determine any 

demographic differences between compliance and non-compliance groups. Analysis of 

co-variance was used to determine mean change in anthropometric measures over time 

by compliance group. As children still need to grow, a slowed rate of growth or weight 

maintenance can be considered successful. BMI z-scores were used to assess change in 

weight status, while still allowing for appropriate growth. A mixed model logistic 

regression adjusted for age and gender was used to determine the probability of 

participants meeting established weight management lifestyle guidelines. 

 

Results 

 

 

Demographic Comparison of Study Groups 

No significant differences between compliance groups were seen for gender, 

ethnicity, qualification for state insurance assistance, or family living situation. There was 

a significant difference in age between compliance groups. The average age in the 

compliance group was 9.28 ± 2.79 years, the average age in the non-compliance group 
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was 10.81 ± 2.77  years (p=.0157). Table 3-2 shows demographic information for both 

groups.  

 

Anthropometrics 

 

Participants in the compliance group had a significant decrease in BMI z-score 

(-0.1903 p=.0004) and BMI percentile (-2.02 p=.0235) over the 12-month period while 

non-compliant participants did not have a significant change in BMI z-score or BMI 

percentile over the 12 months. Non-compliers had a significant increase in BMI in 12 

months (1.02 Kg/m
2
 p=.0212), while compliers had no-significant change in BMI in 12 

months (0.20 Kg/m
2
 p=.5655). Both compliers and non-compliers had a significant 

increase in height and weight over the 12-month period, as expected with child growth. 

However, compliers gained less weight over time then non-compliers. Participants in the 

compliance group gained 4.14 Kg in a 12-month period while non-compliers gained 6.58 

Kg. The difference between the change in the two groups is suggestive, but not 

conclusive of a difference between groups p=0.06. No significant differences were seen 

between age and gender in anthropometric measures. Table 3-3 shows the mean change 

in anthropometric measures by compliance group in 12 months.  

 

Lifestyle Habits 

 

Completion of the weight management program had a significant effect on 

increasing the probability that subjects would meet the vegetable intake (p=<.0001), and 

physical activity guidelines (p=.0032) post intervention compared to pre intervention. 

Males were more likely than females to meet the physical activity guideline (p=.0007). 
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Both compliance groups had a higher probability of meeting fruit intake (p=.0015) and 

sugar-sweetened beverage intake guidelines (p=.0337) post intervention than pre 

intervention. No significant differences in age and gender were seen, in the probability of 

meeting lifestyle guidelines, except as noted for physical activity above. Table 3-4 shows 

the probability of subjects meeting the ten chosen lifestyle standards pre and 12 months 

post. 

Discussion 

 

 

Various factors such as family involvement, program duration, and individual or 

group settings may affect program outcomes. 

 

Family Involvement 

 

Parents have a strong influence on children’s attitudes and behaviors related to 

weight, suggesting parental involvement is essential for weight management success.
21-23

 

The home environment is a key factor in determining eating and physical activity 

habits.
24,25

 The intervention in this study included parents and siblings in classes to 

encourage whole family involvement. The CDC indicates there is a need to review more 

programs that include parental involvement to further evaluate their success.
6
 

 

Duration of Program 

 

The optimum length of weight management programs, for children, is not well 

defined. The National Health Lung and Blood Institute (NHLBI) guidelines for adults 

recommends a six-month treatment program, but does not have recommendations for 

children.
26

 The growth and development issues in children and adolescents argue for 
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more flexibility in length of treatment. Also, weight loss may not be appropriate for all 

children, so practitioners should use their clinical judgment when applying the NHLBI 

criteria for adults to children.
18

  

Participants in this 12 month program study and in other long-term (6 to 12 

months) weight programs have shown a reduction in BMI, BMI z-score, and percent 

body fat while control groups showed no significant reduction or an increase in BMI and 

body fat.
4,7,9

 Overweight and obesity are chronic, often life-long, conditions, thus follow-

up weight-management plans should be implemented after the intensive phase of 

treatment; however, a length a time for follow-up has not been suggested by major 

groups. Guidelines from the medical and dietetic associations provide recommendations 

for length of treatment for their individual disciplines, but not for a long-term multi-

component program. The American Pediatric Association (APA) recommends frequent 

office visits, with the primary care physician with weekly visits for a minimum of 8 to12 

weeks being the most efficacious. Subsequently, monthly visits are recommended to help 

maintain new behaviors.
13

  The American Dietetic Association (ADA) recommends 

intensive Medical Nutrition Therapy for at least three months or until initial weight-

management goals are achieved and indicate that a greater frequency of contact my lead 

to more successful weight loss and maintenance.
18

  

The duration of weight management programs may affect dropout rates. In this 

study 42 (52%) of enrolled subjects did not complete at least seven of the nine required 

courses. Of the 42 non-completers 29 dropped out after three or fewer sessions. The 

dropout rate for this study was consistent with similar weight management programs for 
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the pediatric population.
4
  Savoye indicated an 83% dropout rate within six months, when 

defined meal plans were used, which suggest multiple components may affect attendance. 

Further studies are needed to identify adequate time for behavior change, while 

maximizing attendance and to methods to motivate participants to complete weight 

management programs. 

 

Individual Counseling vs. Group Sessions 

 

Little evidence exists to determine if there is a difference in effectiveness between 

individual counseling or group sessions in the pediatric population. Studies looking at 

group intervention or individual intervention have shown no significant difference in 

decline in BMI between treatment programs; however, the group interventions were more 

cost effective.
27,28

 The program used in this research had both individual and group 

components; however, the sample size in the individual group was too small to determine 

any differences between group or individual weight management programs.  

 

Strengths and Limitations 

  

 

Strengths 

 

This study was conducted with free-living subjects over a long period which can 

show effects of real-life situations. Participants had indicated motivation to make changes 

by enrolling in and paying for a weight management program.  
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Limitations 

 

Dietary intake, activity, and behavior habits were self-reported, which may not 

fully reflect actual intake and activity levels. Subjects in this study were from a limited 

geographic area (one state) which may not be representative of other pediatric 

populations. 

 

Implications for Research and Practice 

 

  

This study showed completion of a structured long-term program had a beneficial 

effect on reducing BMI z-scores and improving adherence to lifestyle guidelines for 

weight management prevention and treatment. The reasons behind why a participant did 

or did not complete the program are not well understood.  Although there were no 

demographic differences between the two study groups, with the exception of age, there 

may have been some variables not collected in this study that affected compliance. 

Variables that may have an impact on completion of a program include stress, social 

status, self-esteem, family size, relationship of parents, working status of parents, 

education of parents, and parents’ lifestyle habits. Further quantitative and qualitative 

analysis of these variables could bring a greater understanding of ways to help 

overweight children and families complete weight management interventions.  

Obesity is a complex disease with many causes, thus the realm of effective 

treatments may also be complex and varied making it difficult to determine the 

effectiveness of any single intervention. This study showed long-term structured weight 

management programs involving families and covering multiple topics can be an 
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effective treatment method for weight management in children and adolescents. There is 

little in the literature assessing the effectiveness of structured, family-based, long-term, 

multi-component, weight management programs for the pediatric population. 
4,6-9

 

Continued development and evaluation of programs designed to treat child and 

adolescent overweight is warranted to address the public health issue of childhood 

obesity. Specific areas for further exploration include duration or length of program, 

reasons and methods to motivate participants to complete programs, and differences 

between group and individual counseling programs. 
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Table 3-1. Curriculum lesson titles & topic descriptions provided to participants 

Topic Description 

Nutrition Core Get the basic of healthy eating with the “Stoplight” guide and 

food pyramid. You’ll play games to test your food knowledge 

and even make and taste a healthy dish. 

Nutrition: Nutrients 

and the Body 

Find out how to fuel your body right. Is it all about carbs or 

fat? We’ll let you know. You’ll be amazed when you find out 

how much sugar is in a soda or fat in French fries. 

Nutrition: Family 

Meals 

Desperate for healthy family meal ideas? We’ve got you 

covered for breakfast, lunch, dinner, and even eating out. 

You’ll leave with your own list of meal ideas and a taste of a 

healthy meal or snack. 

Nutrition: Label 

Reading 

Labels are covered in numbers, percent’s, and words you’ve 

never heard. In this class we’ll dissect labels so you can use 

them to make healthy choices every day. 

Nutrition: Meal 

Planning 

You know you should eat together more as a family, but how 

do you make that happen? Planning is the key and we’ve got a 

mix of planning ideas. 

Physical Activity Core Make physical activity part of your day.  Get ideas for playful 

fun, learn about the benefits of being active, find alternatives to 

TV and video games, and find out what sleep has got to with it. 

Physical Activity: Get your heart pumping with one of our pediatric physical 
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Cardiovascular 

Activities 

therapists.  You’ll run, skip, walk, dance, jump – all to help 

your heart. 

Physical Activity: 

Flexibility Activities 

Can you bend like a pretzel or stretch like a cat? You will after 

this class as our instructors use yoga, Pilates, and stretching to 

help you get flexible. 

Physical Activity: 

Strength and 

Endurance Activities. 

We all have muscles and you can work yours at our strength 

and endurance class. After squats, push-ups, jumps, and 

endurance bands your muscles will feel great when you’re 

done.   

Physical Activity 

Instructor’s Choice 

What will class be? family yoga, samba dancing, swimming, or 

something else? Whatever our instructors choose it will be fun, 

fit, and active. 

Behavior Core After this class you’ll be able identify things that build up and 

tear down your self-esteem and recognize and use positive self-

talk. Remember there is no perfect shape or size. 

Behavior: Eating 

Environment 

Your environment (home, school, friends, neighbors) can 

affect what you eat. Find out what your eating cues are and 

learn to make home a “no weight tease zone.” 

Behavior: Emotional 

Eating 

Emotions are part of life, but eating to deal with emotions 

doesn’t have to be. We’ll help you learn to eat when you are 

hungry and stop when you are full and give you a list of ways 

to work through your emotions. 
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Table 3-2. Demographic  characteristic of participants by compliance group 

Demographic Compliant with 

Intervention 

Non-compliant 

with intervention 

Gender n (%) 

  Male 

  Female 

 

18 (46.2) 

21 (53.8) 

 

13 (31.0) 

29 (69.0) 

Age years mean ± sd 9.3 ± 2.77 10.8 ± 2.79 

Ethnicity n (%) 

  Asian 

  Black 

  Hispanic 

  White 

  Mixed race 

 

3 (8.3) 

0 (0) 

4 (11.1) 

26 (72.2) 

3 (8.3) 

 

1 (2.6) 

3 (7.7) 

7 (18.0) 

24 (61.5) 

4 (10.3) 

Qualifies for state medical insurance n (%) 

  Yes  

  No 

 

4 (13.3) 

26 (86.7) 

 

10 (23.8) 

32 (76.2) 

Family status n (%) 

  Live w/ both parents 

  Live w/ one parent 

  Other 

 

27 (81.8) 

4 (12.1) 

2 (6.1) 

 

26 (61.9) 

14 (33.3) 

2 (4.8) 
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Table 3-3. Change in anthropometric measures over 12 months by compliance 

group 

Anthropometric 

Measure 

Compliant with Intervention Non-Compliant with 

Intervention 

Pre 

n=39 

Post 

n=36 

Average 

Change  in 

12 months 

n=36 

Pre 

n=42 

Post 

n=24 

Average 

Change in 

12 months 

n=24 

BMI z-score 2.36 ± 

0.72 

2.17 ± 

0.70 

-0.19 ± 0.05 

(p=.0004) 

2.18 ± 

0.49 

2.12 ± 

0.52 

-0.05 ± 0.06 

(p=.4129) 

BMI (kg/m
2
) 27.77 ± 

5.37 

28.15 ± 

6.16 

0.20 ± 0.35 

(p=.5655) 

29.23 ± 

6.80 

29.04 ± 

5.71 

1.02 ± 0.43 

(p=.0212) 

BMI percentile 97.9 ± 

2.08 

95.92 ± 

7.21 

-2.02 ± 0.87 

(p=.0235) 

97.19 ± 

3.44 

96.79 ± 

4.03 

-0.09 ± 1.07 

(p=.9283) 

Weight (kg) 55.61 ± 

20.62 

60.37 ± 

22.27 

4.14 ± 0.8 

(p=<.0001) 

68.38 ± 

27.65 

68.17 ± 

22.87 

6.58 ± 0.99 

(p=<.0001) 

Weight percentile 95.03 ± 

9.51 

93.17 ± 

11.61 

-1.69 ± 0.93 

(p=.0754) 

96.62 ± 

5.18 

96.21 ± 

6.64 

-0.05 ± 1.14 

(p=.9627) 

Height (cm) 139.13 

± 16.60 

144.14 

± 16.21 

4.72 ± 0.38 

(p=<.0001) 

149.83 

± 15.44 

151.14 

± 14.25 

5.72 ± 0.47 

(p=<.0001) 

Height percentile 72.23 ± 

30.23 

71.97 ± 

29.72 

-0.82 ± 1.87  

(p=.6616) 

74.79 ± 

23.47 

73.38 ± 

25.26 

0.19 ± 2.29 

(p=.9330) 
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Table 3-4. Probability of meeting weight management lifestyle guidelines 

 at enrollment and 12 months post by compliance group 

 Probability of meeting lifestyle guideline   

Lifestyle 

guideline 

Compliant with 

intervention 

Non-Compliant with 

intervention 

T
im

e 
E

ff
ec

t 

In
te

rv
en

ti
o

n
 E

ff
ec

t 

(T
im

e*
C

o
m

p
li

an
ce

) 

Pre 

(95% CI) 

Post 

(95% CI) 

Pre 

(95% CI) 

Post 

(95% CI) 

Vegetable 

Intake 

0.31% 

(0.04-

2.11) 

55.67% 

(18.8-

87.16) 

12.69% 

(2.61-

44.11) 

13.19% 

(2.19-

50.77) 

p=<.0001 p=<.0001 

Fruit Intake 72.41% 

(47.76-

89.29) 

97.14% 

(88.60-

99.33) 

82.32% 

(58.41-

93.93) 

91.35% 

(65.10-

93.36) 

p=.0015 p=.0913 

Juice Intake 95.69% 

(86.80-

98.68) 

93.02% 

(79.81-

97.82) 

82.57% 

(60.33-

93.22) 

86.12% 

(52.53-

97.21) 

p=.8281 p=.3901 

Dairy Intake 15.59% 

(5.70-

34.20) 

13.09% 

(4.59-

32.01) 

34.44% 

(15.77-

59.59) 

16.85% 

(4.09-

49.03) 

p=.2040 p=.3666 

Sugar 

Sweetened 

62.24% 

(45.13-

82.34% 

(64.45-

57.59% 

(40.29-

82.39% 

(48.29-

p=.0337 p=.8522 
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Beverage 

Consumption 

76.77) 92.33) 73.22) 95.91) 

Physical 

Activity 

13.58% 

(4.97-

32.12) 

56.58% 

(30.47-

79.49) 

39.80% 

(18.94-

65.16) 

25.46% 

(6.70-

61.90) 

p=.1093 p=.0032 

Screen Time 48.61% 

(28.91-

68.73) 

69.39% 

(47.25-

85.16) 

44.27% 

(25.13-

65.27) 

57.92% 

(25.54-

84.68) 

p=.0951 p=.6995 

Breakfast 

Frequency 

88.25% 

(71.07-

95.82) 

93.46% 

(80.69-

97.99) 

75.02% 

(51.31-

89.54) 

78.67% 

(44.45-

94.45) 

p=.3307 p=.6146 

Family Meals 76.44% 

(53.99-

89.97) 

83.87% 

(63.68-

93.91) 

86.20% 

(66.73-

95.11) 

58.93% 

(62.55-

99.63) 

p=.2100 p=.5754 

Sleep Time 47.15% 

(26.16-

69.19) 

54.80% 

(32.57-

75.27) 

45.74% 

(24.52-

68.62) 

54.73% 

(22.90-

83.11) 

p=.4370 p=.9499 

CI=confidence Interval 
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CHAPTER 4 

CONCLUSION 

 

 

Childhood obesity prevalence has been steadily increasing over the past 30 years 

with a possible stabilization, but not decrease of obesity rates in the last two years.
1-3

 

Results from the National Health and Nutrition Examination Survey (NHANES) show 

the prevalence of overweight at 18% for US children 12-19 years old, 20% for 6-11 year 

olds, and 10% for 2 to 5 year olds.
3
  Conditions and illnesses previously only seen in 

adults such as type 2 diabetes, dyslipidemia, hypertension, sleep apnea, orthopedic 

problems, depression, and non-alcoholic fatty liver disease are now seen in 

overweight/obese children. 
4,5

 The incidence of these chronic conditions in children 

should make finding effective treatments a high priority.  

This study showed completion of structured long-term program involving families 

and covering multiple topics had a beneficial effect on reducing BMI z-scores and 

improving adherence to lifestyle guidelines for weight management prevention and 

treatment. Participants who completed the LiVe weight management program (the 

intervention) had a significant decrease in BMI z-score (-0.1903 p=.0004) and BMI 

percentile (-2.02 p=.0235) over the 12-month period while participants who did not 

complete the program had no significant change in BMI z-score or BMI percentile over 

the 12 months. Both groups of subjects, compliers and non-compliers, had a significant 

increase in height and weight over the 12 month period, as expected with child growth. 

However, compliers gained less weight over time then non-compliers; 4.14 Kg and 6.58 

Kg, respectively.  
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In addition to decreases in BMI z-score, subjects who completed the weight 

management program had a significant increase in the probability of meeting vegetable 

intake (p=<.0001), and physical activity guidelines (p=.0032) post intervention compared 

to pre intervention. The mixed model regression analysis used to determine probabilities 

showed the improvement in the above lifestyle habits were due to completion of the 

weight management program. 

The reasons behind why a participant did or did not complete the program are not 

well understood.  Although there were no demographic differences between the two 

study groups, with the exception of age, there may have been some variables, not 

collected in this study that affected compliance. Variables that may have an impact on 

completion of a program include stress, social status, self-esteem, family size, 

relationship of parents, working status of parents, education of parents, and parents’ 

lifestyle habits. Further quantitative and qualitative analysis of these variables could bring 

a greater understanding of ways to help overweight children and families complete 

weight management interventions. 

Obesity is a complex disease with many causes, thus the realm of effective 

treatments may also be complex and varied making it difficult to determine the 

effectiveness of any single intervention. There is a paucity of studies, which evaluate 

structured,  multi-component, long-term, family-based, weight management programs.
6
  

Weight management programs are varied in time, educational techniques, instructor 

background, and topic focus making it difficult to compare programs to each other. 

However, the effectiveness of broad categories of programs can and should be studied. 
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Continued development and evaluation of programs designed to treat child and 

adolescent overweight is warranted to address the public health issue of childhood 

obesity.
7
 Specific areas for further exploration include duration or length of program, 

methods to motivate participants to complete structured programs, and differences 

between group and individual counseling programs. 
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Number 
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8 
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Awards and Honors for Research 
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Radio Appearances 15 

Television Appearances 110 

Newsletter Articles Written 62 

Newsletter Articles Facilitated 9 

Newsletters Edited 14 

Web Based Articles 62 

Multimedia 3 

Total: 340 
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2006-2007 Member, Intermountain Healthcare Pediatric Care Process Model 

Team 
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