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The incidence and prevalence of obesity is increasing at an alarming rate among children and adolescents in the U.S.  Approximately 16% of children and adolescents ages 6-19 years are overweight, according to information from the 1999-2002 National Health and Nutrition Examination Survey (NHANES; Ogden, Flegal, Carroll, & Johnson, 2002).   Over the past 30 years, the prevalence of childhood obesity has more than tripled for youth from 6-11 years of age, and more than doubled for children from 2-5 years of age and adolescents from 12-19 years of age (Ogden et al.).  Both the incidence of children who are overweight and the number of children who are obese are increasing (Roberts, 2000).  The obesity epidemic among children and adolescents effects both males and females and occurs in all age, ethnic, and race groups throughout the U.S. (Ogden et al.).  

The rise in childhood and adolescent obesity parallels a similar increase in adult obesity in the U.S. over approximately the same period of time (Koplan, Liverman, & Kraak, 2005).  In addition to the rise in the prevalence of obesity among children, the heaviest children continue to get heavier while the leanest group of children continues to stay lean (Koplan et al., 2005).  Thus, and adolescents to a lesser extent, are displaying little change in the lower part of the distribution of body mass index (BMI), while the heaviest 10 percent of children are continuing to experience increased BMI (Koplan et al., 2005).

Several factors have been hypothesized to explain the increase in body fat in children.  These factors include a relationship with parental body fatness, a possible genetic predisposition, increased television viewing, decreased physical activity, and increased energy intake coupled with decreased energy expenditure (Koplan et al., 2005; Roberts, 2000).  Although the imbalance between energy expenditure and energy intake is an important factor contributing to obesity, the exact mechanisms contributing to this imbalance are unclear (Ogden et al., 2002).

Physical activity and diet are difficult to measure among children, however, several dietary and exercise issues have been reported that may help to explain the factor contributing to the rise in obesity (Ogden et al., 2002).  For example, approximately 80% of school children do not eat the recommended 5 or more servings of fruits and vegetables per day (Ogden et al., 2002).  Regular participation in rigorous physical activity is reported by only about half of youth ages 12 to 21 in 1996, and one fourth of youth in that age group reported participating in no vigorous physical activity at all during that year (Ogden et al., 2002).  In addition, during the first half of the 1990’s, the percentage of high school students who were enrolled in physical activity classes and reported being physically active for at least 20 minutes during each of those classes dropped from about 81% to 70% (Ogden et al., 2002).

The consequences of obesity in children and adolescents are physical, psychological, and  psychosocial.  Physical consequences of obesity in youth include abnormal glucose tolerance, type 2 diabetes mellitus, hyperlipidemia, orthopedic problems, respiratory disorders, and hypertension (LeMura & Maziekas, 2002; Ogden et al., 2002).  Psychosocial consequences of obesity in this population include low self-esteem, shame, loneliness, nervousness, negative body image, sadness, and depression (Koplan et al., 2005; Strauss, 2000).  In addition to the physiological and psychological risks that obese children currently face, obesity during childhood may also reduce overall life expectancy (Koplan et al., 2005).  The reduction in overall life expectancy is due to an increased lifetime risk of chronic diseases, including type 2 diabetes mellitus (Koplan et al., 2005).

Physical activity plays an important role in the prevention and treatment of obesity during childhood and adolescence (Sung, Yu, So, Lam, & Hau, 2005).  However, motivation of obese and overweight children and adolescents to participate in regular physical activity may be difficult due to a variety of physical, psychosocial, and social reasons, including personal motivation (Raustrop,  Stahle, Gudasic, Kinnunen, & Mattsson, 2005; Sung et al.).  A sedentary lifestyle, along with a lack of parental support, may further discourage overweight and obese children and adolescents from taking part in regular physical activity (Sung et al.).  In addition, perceived acceptance by others, critical comments by peers regarding excess weight during physical activity, and exclusion from sports and games can also affect willingness to participate in physical activity (Ball, 2005; Faith, Leone, Ayers, Heo, & Pietrobelli, 2002; Sung et al.).  

Overweight children have a significantly lower self-perception of their physical competencies than children of normal weight, including general physical self-concept, body fatness, appearance, self-efficacy, flexibility, coordination, endurance, sports competence, and global self-esteem (Faigenbaum et al., 1997; Israel & Ivanova, 2002; Sung et al., 2005; Zabinski, Saelens, Stein, Hayden-Wade, & Wilfley, 2003).  This lower self-perception of physical competencies has been shown to be a barrier to exercise in overweight children (Zabiniski et al., 2003).  

Physical activity is encouraged for children and teens, regardless of body weight (Faigenbaum, 2000).  Research has shown that low levels of physical activity are associated with body fatness in both longitudinal and cross-sectional studies (Roberts, 2000).  A sedentary lifestyle during childhood and adolescence appears to forecast sedentary lifestyle in adulthood (Faigenbaum, 2000; Koplan et al., 2005).  A physically active lifestyle during childhood and adolescence could help to prevent adult chronic diseases (Faigenbaum, 2000; Koplan et al., 2005).  It is recommended that children and adolescents participate in physical activity on most, if not all, days of the week (Faigenbaum, 2000).  Recommended levels of physical activity can take the form of physical education and planned exercise, or less structured forms such as play, transportation, games, recreation, work, and sports (Faigenbaum, 2000).  Included in the prescription of regular physical activity for children and adolescents is resistance training, which is recommended at a frequency of at least two times per week (Stratton et al., 2004).  Quality resistance training programs support natural growth and maturation for children and adolescents of every developmental stage (Stratton et al., 2004).  


Psychological and psychosocial barriers can play a role in exercise noncompliance among obese children and adolescents.  Children and adolescents tend to avoid physical activities in which they lack confidence and, instead, prefer activities in which they view themselves as more successful (Sung et al., 2005).  The immediate psychosocial risks of obesity in children are increased due to social stigmatism, which can lead to low self-esteem, self-blame, and shame as well as high levels of peer rejection and victimization that may impair social and academic functioning into adulthood (Israel & Ivanova, 2002; Koplan et al., 2005).  It has been hypothesized that increasing children’s physical self-perception might influence their health and well-being as well as contribute to positive adult activity patterns (Raustorp et al., 2005).  Resistance training activities have been shown to increase self-esteem, self-satisfaction, and body image in children, particularly those who are initially low in self-esteem and muscular resistance (Faigenbaum, 2000; Faigenbaum, 2001; Roberts, 2000; Sothern et al., 2000; Stratton et al., 2004).  

Researchers have suggested that health-promotion and weight-control interventions targeted towards obese children and adolescents should include activities that increase self-esteem and assist the participants to learn and appreciate how their bodies work, rather than strictly focusing on physical appearance (Koplan et al., 2005; Zabinski et al., 2003).  The muscular adaptations that accompany resistance training not only increase resting metabolic rate, but can also improve body image, self esteem, and self-efficacy (Faigenbaum et al., 1997; Sothern et al., 2000).  Resistance exercise programs that include effective leadership can not only educate participants about body mechanics and physiology, but also promote greater body confidence and a chance for obese children to experience success (Faigenbaum, 1997; Faigenbaum, 2000; Faigenbaum, 2001; Stratton et al., 2004).  The chance to experience success and an increased perception of confidence among obese youth can also increase their intrinsic motivation to continue with an exercise program (Raustorp et al., 2005).  These programs may also help to reduce the feelings of embarrassment and self-consciousness that prevent participation in physical activity by overweight youth (Zabinski et al., 2003).  

In addition to increased self-esteem, obese and overweight youth may learn to set goals when participating in a resistance training program.  Incremental increases in resistance can encourage short and long-term goal setting (Stratton et al., 2004).  Achievement of goals may promote a perception of competence, therefore increasing a child’s intrinsic motivation to continue to exercise (Raustorp et al., 2005).

Socialization is another important benefit that resistance training can provide for overweight and obese children.  Children can participate in resistance training with other children, providing social benefits (Stratton et al., 2004).  The potential for the obese child to experience social interaction and support while working out with other obese children is an important factor in increasing self-esteem (Stratton et al.)  Furthermore, researchers have shown that the mental discipline and socialization experienced by children participating in resistance training programs are similar to these characteristics observed in children who participate in team sports (Faigenbaum, 2001).  

Barriers to engaging in an exercise program for overweight and obese children and teens are not limited to psychological issues.  Although physical activity is an essential component of successful weight management programs, obese children may have physical barriers to compliance.  Excess fat weight adds to the perception of exertion and increases the intensity of weight-bearing aerobic activity, such as brisk walking or jogging; aerobic metabolic pathways cannot be maintained (Sothern et al., 2000; Sung et al., 2005). 


Resistance training has recently been shown to be a safe addition to a multidisciplinary weight management program for obese preadolescent children (Sothern et al., 1999; Sothern et al., 2000).   Resistance training has also been shown to be an effective way to increase fat free mass (FFM) and bone mineral density while promoting fat loss in overweight and obese children and adolescents (LeMura & Maziekas, 2002; Yu et al., 2005).  Physical benefits of resistance training for pre-pubescent, pubescent, and post-pubescent children include development of good posture, performance of activities of daily living with more energy, improvement of cardiorespiratory fitness, muscular strength, muscular endurance, tendon-bone interface resistance, motor performance, flexibility, sport performance, aerobic fitness, coordination, balance, and bone density (Faigenbaum et al., 1997; Faigenbaum, 2000; Faigenbaum, 2001; Roberts, 2000; Sothern et al., 1999; Sothern et al., 2000; Stratton et al., 2004).  Additional physical benefits of resistance training include decreased blood pressure, total cholesterol, adiposity, and incidence of injuries (Faigenbaum, 2000; Faigenbaum, 2001; Roberts; Sothern et al., 2000; Stratton et al.).  Another important physiological benefit of participation in physical activity for overweight children is that it controlling appetite, thereby facilitating weight control (Faigenbaum, 2001; Roberts, 2000).  Currently unknown, however, is if resistance training performed during childhood and adolescence will improve body composition, bone mineral density, balance, and motor performance as well as prevent chronic disease in adulthood (Sothern et al., 2000).

Although many overweight and obese youth have physical barriers to exercise, some children may not feel that they have barriers.  Sung et al, (2005) found that overweight children do not feel significantly disadvantaged in their levels of physical activity, strength, or overall health.  Their study of physical self-concept of preadolescent overweight children found that  poor self-perception of physical competencies in this population did not extend to strength, therefore exercise programs emphasizing resistance training may provide motivation for overweight children to improve their body weight and self-image (Sung et al.).

Resistance training may improve program retention for overweight and obese children while providing a possible vehicle for long-term weight maintenance and fat loss (Faigenbaum, 2000; Sothern et al., 2000).  Yu et al. (2005) state that, “Because oxygen consumption increases with increased lean mass, it is likely that obese children who receive strength training will burn more calories and decrease their body fat in the long run.”  Researchers (e.g., Sothern et al; Stratton et al., 2004) suggest that a resistance training circuit program that includes minimal rest between exercises can promote both moderate caloric expenditure and increased aerobic fitness  without the musculoskeletal risks of injury associated with weight-bearing exercises such as brisk walking or jogging.  Low to moderate level of exercise intensity can be more successfully maintained for longer durations if the weight of the overweight or obese child is supported during physical activity (Sothern et al.).  Therefore, resistance training may provide an attractive and feasible alternative to weight-bearing activity for improving cardiovascular fitness, muscle strength, and body composition in overweight and obese youth (Faigenbaum, 2000; Faigenbaum, 2001; Sothern et al., 2000; Sothern, Schumacher, Kristian von Almen, Carlisle, & Udall, 2002).

Resistance training may provide a multitude of benefits to obese children if the program is specifically designed to include components of health education, considers the time constraints of busy children and their parents, and special attention is given to the emotional and physical development of the participants (Sothern et al., 1999; Sothern et al., 2000).  Previous research has shown that decreased compliance among obese children participating in an exercise intervention was due to lack of time, specifically, family obligations, sports activities, and school (Sothern et al., 1999; Sothern et al., 2000).  Resistance training can be used to safely prevent and reverse obesity and improve body composition among children and adolescents, in addition to helping to prevent obesity-related chronic pediatric diseases (Faigenbaum, 2001; Sothern et al., 1999; Sothern et al., 2000).  Researchers suggest that additional studies are needed to determine the effects of resistance training on metabolic, physiologic, neurological, and biochemical adaptations as well as psychological measures such as self-esteem and self-concept of overweight and obese children and adolescents (Faigenbaum, 2001; Sothern et al., 2000; Yu et al., 2005).  Studies examining the psychological and specific physiological effects of resistance exercise on obese youth are lacking.  

Therefore, the purpose of this study is to evaluate the effects of a 12-week circuit resistance training program on self-esteem, physical self-perception, muscular and aerobic fitness, body composition and overall health of obese youth.  It is hypothesized that a circuit-style resistance training exercise program will significantly increase self-esteem and physical self-perception.  A secondary hypothesis is that a circuit-style resistance training exercise program will significantly increase aerobic fitness, muscular strength, body composition, and overall health among overweight and obese children and adolescents.
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