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THE INFLUENCE OF PHYSICAL ACTIVITIES ON THE PSYCHOLOGICAL WELL-

BEING OF CHILDREN WHO HAVE UNDERGONE A LIVER TRANSPLANT 

 

ABSTRACT 

Previous research suggests that physical activity is important for the psychosocial 

functioning of individuals with chronic illness. However, little is known regarding the 

physical activity of children who undergo an organ transplant or how this activity may 

influence their psychosocial well-being. The purpose of this research was to identify the level 

and amount of physical activity engaged in by children who undergo a liver transplant and 

whether physical activity is associated with their self-concept, quality of life, or emotional 

and behavioral health. The sample included 13 children between the ages of 8 and 18 (mean 

age 13.2 ± 3.4) who were post–liver transplant for at least one year. Children completed the 

Functional Disability Index, the Self-Perception Profile, and the Pediatric Quality of Life 

Inventory. Their parents completed the Child Behavior Checklist. Physical activities were 

measured using the Previous Day Physical Activity Recall. Descriptive statistics and partial 

Pearson correlation coefficients were computed to analyze the data, controlling for age, 

gender and self-worth where appropriate. 

Results indicated that children participated in physical activity during after school 

hours less than the amount reported previously for healthy children. Moderate to vigorous 

physical activity was positively associated with children’s perceptions of their physical 

appearance and social competence. The more the children participated in moderate to 

vigorous physical activities, the more likely they were to engage in rule-breaking behaviors 

but exhibit attention problems, but the less likely they were to exhibit withdrawn /depressed 
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behavior as reported by parents. Greater participation in moderate to vigorous physical 

activities was also associated with better psychosocial quality of life, especially the child’s 

perceived social functioning.  

Findings suggest that physical activity may enhance self-concept and certain areas of 

socioemotional functioning but may also increase parents’ concerns regarding defiance or 

disobedience of children who have had a liver transplant. Results also indicate that self-

concept may play either a mediating or moderating role in how activity influences emotional 

and behavioral problems. Further research with a larger, more representative sample is 

needed to better understand these relationships.       
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Chapter 1 

Introduction and Literature Review 
 
 
 Having adequate physical activity brings a wide range of benefits for both healthy 

people as well as for people who have chronic illnesses. Physical activity and fitness are 

generally associated with reduced risk of coronary artery disease, systemic hypertension, 

obesity, and osteoporosis, and offer a variety of other benefits for children and adults. 

Engaging in regular exercise and being physically active are important for childhood 

development, as children’s physical habits during childhood predict the likelihood of 

participation in physical activity in adulthood (Telama, Laakso, Yang, & Viikari, 1997). In 

addition, the effects of regular physical activity go beyond its influence on physical health. 

Studies suggest that children and adolescents who participate in more physical activity and 

spend time in organized sports have better psychosocial function, including higher self-

esteem and fewer emotional and behavioral problems (Donaldson & Ronan, 2006; Kirkcaldy, 

Shephard, & Siefen, 2002). In contrast, children who participate in non-vigorous recreational 

activities appear to have more somatic complaints (Steptoe & Butler, 1996). 

The Problem  

 The benefits of physical activity for psychosocial well-being may have particular 

importance to children with chronic illness. Children with chronic illnesses generally have a 

low level of physical activity. For instance, Singsen (1995) stated that children with chronic 

illnesses or disabilities have less physical endurance and participate less frequently in 

vigorous free play or physical education classes in school. A review of research by Boekaerts 

& Röder (1999) indicated that children with chronic illness have more behavioral problems 
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than children without chronic illness, but it is not known whether their behavioral problems 

are related to less physical activity. 

 Children who have undergone an organ transplant for treatment of end-stage illnesses 

have particular challenges in maintaining physical activity. One study reported that as a result 

of their physical limitations, these children have some difficulties participating in physical 

activities during school (DeBolt, Stewart, Kennard, Petrik, & Andrews, 1995).   

Such effects on psychosocial function may be particularly devastating to these 

children as a result of the many challenges they face in terms of their self-concept. For 

example, patients undergoing organ transplants receive immunosuppressive medicines for 

prevention of graft failure. These medicines typically result in negative effects on their 

physical appearance, such as gingival hyperplasia, changes in body shape and hirsutism in 

adult renal transplant patients (Hricik, Halbert, Barr, Helderman, Matas, Pirsch, Schenkel, 

Siegal, & Ferguson, 2001). Issues related to body esteem associated with their physical 

appearance as well as the physical limitations resulting from their organ transplant place 

them at high risk of poor psychosocial functioning. However, there are very few studies that 

have examined either the extent of physical activity engaged in by children with an organ 

transplant or whether physical activity may have a positive effect on their psychosocial well-

being.  

 In addition to the challenges associated with their self-concept, children who undergo 

a transplant are at higher risk of having behavioral and emotional problems. For instance, 

research suggests that children with a liver transplant have significantly more behavioral and 

emotional problems and lower competence in comparison to the norm of healthy children 

(Törnqvist, van Broeck, Finkenauer, Rosati, Schwering, Hayez, Janssen, & Otte, 1999). 
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There is some indication that development of these problems may be related not only to 

lower self-concept but also to lower levels of physical activity (Donaldson & Ronan, 2006). 

However, no study has investigated how physical activity may influence emotional and 

behavioral health in organ-transplant children. 

 Lastly, research indicates that children with chronic illness have a low health-related 

quality of life (Sawyer, Spurrier, Whaites, Kennedy, Martin, & Baghurst, 2001). Physical 

activity appears to be a strong predictor of quality of life for adult patients with an organ 

transplant (Painter, Krasnoff, Paul, & Ascher, 2001). However, no study has reported how 

physical activity may influence quality of life in pediatric organ-transplant patients. Research 

is needed in order to understand how physical activities of children who have undergone an 

organ transplant may influence their quality of life.  

Purpose of the Study 

 The purpose of this study was to advance knowledge about physical activity in 

children who undergo a transplant, specifically a liver transplant. Children with a liver 

transplant represent an important and growing subset of the organ transplant population in 

childhood. In addition to better understanding the degree to which these children participate 

in physical activity, a second purpose was to examine the relationship of physical activity to 

their psychosocial functioning. Based on findings from research with adult transplant patients 

and children with chronic illness, areas of psychosocial function of particular concern were 

self-concept, quality of life, and emotional and behavioral health. Knowledge in these areas 

can assist nurses and other health professionals as they develop plans of care for children. It 

will also be important as a foundation for counseling families regarding the need for physical 

activity and its link to the psychosocial health of children who undergo a liver transplant.  
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Literature Review 

Liver transplant surgery is not uncommon for children and adolescents with biliary 

atresia, as about 5,675 pediatric patients received liver transplantation between 1996 and 

2005 in the United States (Horslen, Barr, Christensen, Ettenger, & Magee, 2007). Most liver 

transplant surgery occurs during infancy and mainly for treatment of biliary atresia. Treem & 

Clavien (2001) stated that liver transplants for infants and children were performed 70% of 

the time because of chronic, progressive acquired liver disease (i.e., biliary atresia, neonatal 

hepatitis). Other indications of liver transplant were metabolic and genetic disease in 20%, 

and fulminant hepatic failure in the remaining 10%. Studies of pediatric liver transplantation 

(Martin, Atkison, Anand, & Lindblad, 2004) also reported similar results in finding that 458 

of 1,092 (41.9%) of first liver transplant patients from 1995 to 2002 in America or Canada 

were the result of biliary atresia and 14.4% were the result of other cholestaic illness. 

Recipient ages were 30% between 1 and 4 months, and 26% between ages 6 and 11 months. 

Kelly and Mayer (2004) cited that 74% of children less than two years of age who had 

undergone a liver transplant had biliary atresia, according to the 2002 European liver 

transplant registry.  

  Medical and pharmacological advances have permitted children with end-stage liver 

disease to have an improved health condition, including a higher unadjusted graft survival 

rate at 1 year, 86% for 6 to 10 years old and 88% for 11- to 17-year-olds who had undergone 

a deceased donor transplant (Horslen et al., 2007). Most children who have undergone a liver 

transplant grow and develop as normal children. Unfortunately, these children have 

biophysical risks including increased serum lipid levels, elevated blood pressure, altered 
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glucose metabolism, decreased renal function, and diminished bone accretion, due to the side 

effects of immunosuppressive therapy (Bucuvalas & Ryckman, 2002).        

  The effect of an organ transplant on psychological functioning. The psychosocial 

risks incurred by children with end-stage liver disease who undergo a liver transplant are 

particularly high. In a review of the literature from pediatric heart transplant studies, the 

authors found that 20% to 24% of children undergoing a heart transplant had psychological 

symptoms (e.g., anxiety, depression, behavior problems) during the first year post-transplant 

(Todaro, Fennell, Sears, Rodrigue, & Roche, 2000). Another study indicated significantly 

more depressive experiences and a higher degree of anxiety when measured by projective 

tests such as the Rorschach test. However, that study also found that the subjects had fewer 

depressive symptoms and less anxiety than the normative sample in their self-report 

questionnaires. Researchers hypothesized that projective tests captured vulnerabilities in the 

subjects’ personality that were not measured through self-report (Windsorovà, Stewart, 

Lovitt, Waller, & Andrews, 1991). Behavioral and emotional problems were also 

significantly higher for children with a liver transplant in comparison to a normative sample 

(Fredericks, Lopez, Magee, Shieck, & Opipari-Arrigan, 2007). Behavior problems associated 

with liver-transplant children include aggressive behaviors, eating problems, social isolation, 

and hyperactivity, as reported by their parents (Gritti, Di Sarno, Comito, De Vincenzo, De 

Paola, & Vajro, 2001). Studies have also indicated that emotional and behavioral problems 

were at higher rates for children undergoing a heart or heart-lung transplantation (Serrano-

Ikkos, Lask, Whitehead, Rees, & Graham, 1999; Uzark, Sauer, Lawrence, Miller, Addonizio, 

& Crowley, 1992). 
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Research has revealed that gender and age differences influence transplant children’s 

behavior and emotional problems. Children who had undergone a liver transplant between 4 

and 11 years of age had significantly more problems than the normative sample of healthy 

children. Those problems include withdrawn behavior, somatic complaints, anxiety and 

depression, social problems, attention problems, and delinquent and aggressive behavior. 

Additionally, males who had undergone a liver transplant between 12 and 25 years of age 

had significantly more internalizing problems as well as higher total and internalizing 

problem scores than the normative sample. In contrast, females who had undergone a liver 

transplant between the ages of 12 and 25 did not exhibit behavioral or emotional problems 

except for increased levels of somatic complaints and attention problems in comparison to 

the normative sample, as reported by their parents (Törnqvist et al., 1999). School-aged boys 

who had a renal transplant were also reported to have more somatic complaints and social 

problems than the normative sample, while girls did not differ (Qvist, Närhi, Apajasalo, 

Rönnholm, Jalanko, Almqvist, & Holmberg, 2004). A similar result was found that girls who 

were undergoing a liver transplant had better adjustment scores in both anxiety-depression 

and withdrawal scales than the normative group (DeBolt et al., 1995).  

In addition, children who have had a liver transplant appear to be at a higher risk of 

having academic problems in school such as having a lower IQ level (Adebäck, Nemeth, & 

Fischler, 2003). Young children who had undergone a liver transplant had lower skill levels 

in the areas of verbal and performance IQ, abstraction, reasoning, logical analysis, and 

integration in comparison to children with cystic fibrosis (Stewart, Silver, Nici, Waller, 

Campbell, & Uauy, et al., 1991). As a result of these cognitive problems, children who have 

a liver transplant appear to be at higher risk of having learning disabilities (LD). Twenty-six 
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percent of children undergoing a liver transplant were classified as having learning problems 

but only 38% of children with learning problems received special education (Kennard, 

Stewart, Phelan-McAuliffe, Waller, Bannister, & Fioravani, et al., 1999). These findings are 

important because children with learning disabilities not only have academic problems, but 

also frequently have behavioral problems. As further evidence of problems for LD children, 

there was another study of children with LD where children who exhibited impaired left 

hemisphere cognitive functioning had fewer incidences of attention disorders and aggression, 

while children who exhibited impaired right hemisphere functioning had fewer incidences of 

depression-anxiety symptoms and higher incidences of somatic complaints (Glosser & 

Koppell, 1987).  

These studies clearly indicate that children who undergo a liver transplant are at risk 

for psychosocial problems. However, little is known about factors that may influence their 

degree of risk and lead to the development of psychosocial problems. 

Physical activities in children. Despite the advantages of proper levels of physical 

activity, research has revealed a high rate of being overweight and sedentary activity for 

children in the US. One study suggested that only about 56% of children between the ages of 

8 and 16 are physically active (more than five days per week). Many children watch TV 

more than two hours per day (38% for boys and 48% for girls) (Crespo, Smit, Troiano, 

Bartlett, Macera, & Andersen, 2001). Somewhat better results were reported for children 

between the ages of 9 and 13 in another study, where 80.5% of boys and 74.1% of girls 

participated in free-time physical activities during a seven-day period. In turn, about 23% of 

children between the ages of 9 and 13 were inactive during their free time (CDC, 2003).   
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Even when children are physically active, their activity levels are often not very 

vigorous. A national study revealed that, on average, children engaged in moderate to 

vigorous physical activity for 89.9 minutes per day, while vigorous activity levels were 

recorded at 34.7 minutes per day (Simons-Morton, McKenzie, Stone, Mitchell, Osganian, & 

Strikmiller, et al., 1997). Older children and girls are especially at a higher risk of being 

sedentary. Though no difference in physical activity between the genders has been found in 

children between the ages of 10 and 13, a significant gender difference has been found 

between the ages of 13 and 16, a time when boys become significantly more active than girls 

(Strauss, Rodzilsky, Burack, & Colin, 2001). Further evidence indicated that older children 

engaged in less moderate to vigorous levels of physical activity and had lower average 

energy expenditure (Woodfield, Duncan, Al-Nakeeb, Nevill, & Jenkins, 2002).  

Children’s physical activity levels are strongly influenced by how physically active 

they are during and after school. Children’s physical activity levels between grades 4 and 12 

were significantly and positively related with their after-school behaviors (Sallis, Prochaska, 

Taylor, Hill, & Geraci, 1999). Mota, Santos, Guerra, Ribeiro, and Duarte (2003) found that 

time engaging in moderate to vigorous activity for boys was higher in the late afternoon and 

evening, while for girls it was higher in the morning and early afternoon. These findings 

suggest that girls are more active during recess and lunch break but boys are more active 

after school time. 

Participating in organized sport teams plays an important role for children, especially 

girls, in having a positive effect on their levels of physical activity. For example, Pfeiffer, 

Dowda, and Dishman, et al. (2006) found that adolescent girls who participated in sports 

were more physically active and had higher levels of physical activity than did girls who 
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either did not participate or who dropped out of team sports activities. However, a CDC 

(2003) study found that participation rates in organized sports activity are not high and had 

no gender differences, as only 38% of children (girls 38.6% vs. boys 38.3%) aged 9 through 

13 participated in organized physical activity over a seven-day period.  

Physical activity levels in children also may be different depending on social-

economic status (SES) and race. One study found that children from higher SES backgrounds 

were more physically active (Woodfield et al., 2002). Socioeconomically disadvantaged 

children may experience more barriers to participating in physical activity as a result of 

limited resources in their communities or expenses associated with participation in organized 

sports.  

Ethnicity may also influence levels of physical activity. Simons-Morton et al. (1997) 

found that White children engaged in physical activity for significantly longer periods of 

time than Black or Hispanic children. In addition, White/Caucasian children had higher 

levels of daily energy expenditure than Asian or Black children (Woodfield et al., 2002). A 

CDC 2003 study found that White, non-Hispanic children had higher participation rates in 

organized sports, but there were no racial differences in physical activity rates during free 

time.  

Physical activities for children with chronic illness appear to vary according to illness 

condition. For instance, children with cystic fibrosis (CF) were found to behave similarly to a 

group of healthy controls in terms of frequency of physical activities per year and intensity 

per week, but they spent fewer hours engaging in vigorous activities than did the controls 

(Nixon, Orenstein, & Kelsey, 2001). A study of physical fitness in children with CF revealed 

that they had lower oxygen uptake values in comparison to the reference score of healthy 

 



10 

children and that the severity of their illness was not related to their physical fitness test 

results (Loutzenhiser & Clark, 1993). Researchers proposed that the CF children’s problems 

might be caused by a lack of training and by their use of sickness as an excuse for inactivity. 

Children with asthma also exhibited similar results as children with CF. Chiang, Huang, and 

Fu (2006) found that children with asthma had lower levels of vigorous physical activity, as 

only 56.7% of children with asthma met the criteria recommended by Healthy People 2010 

that vigorous physical activity needs to be more than 60 minutes per week (Healthy People, 

2003). 

Physical activity for children with transplants. There are two studies available that 

were conducted during the past five years (excluding physical fitness reports for children 

with an organ transplant) that shed light on daily physical activities for children who have 

undergone an organ transplant. Average metabolic equivalent scores during after-school time 

over three days were 1.9 METs (metabolic equivalent task) for children with a liver 

transplant and 1.8 METs for those with a kidney transplant (average years of post-transplant 

10.9 vs. 3.4) (Krasnoff, Mathias, Rosenthal, & Painter, 2006). These children’s daily 

metabolic energy expenditure levels are very much below the norm, as the mean MET score 

for after-school time was found to be 2.8 for healthy 5th grade children (Trost, Ward, 

McGraw, & Pate, 1999).   

Physical functioning and health were at lower levels for children with a liver 

transplant in comparison to the healthy children. Two studies which used the Child Health 

Questionnaire reported that parents of children who had undergone a liver transplant (median 

interval years from last transplant was 6.0 years or average time from transplantation was 5.8 

years) perceived that their children’s physical summary score was significantly lower than 
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the general population norm (Alonso, Neighbors, & Mattson, et al., 2003; Bucuvalas, Britto, 

& Krug, et al., 2003).    

Fitness tests also revealed that children who had undergone a liver transplant had 

significantly lower levels of progressive aerobic cardiorespiratory endurance runs (PACER) 

(based on the number of shuttle runs) than did healthy children. The number of curl-up 

performances were not significantly different between healthy children and transplant 

children, but only 35% of transplant children met the Fitnessgram criterion standards (a range 

of performance expectations for healthy children), while 70% of healthy children were within 

this zone. Researchers explained that the lower abdominal strength and endurance level 

found in children with a liver transplant may be related to the surgical procedure for liver 

transplant, which affected abdomen muscle function and could influence children’s aerobic 

performance (Unnithan, Veehof, & Rosenthal, et al., 2001). Krasnoff et al. (2006) also 

reported that pediatric liver and kidney transplant children exhibited a lower 

cardiorespiratory (peak VO2) score and lower muscle strength than normative values. In 

addition, only 4% of kidney transplant and 9% of liver-transplant children reached the age- 

and sex-based standardized criteria in activity for the progressive aerobic cardiovascular 

endurance run (PACER), while only 24% of kidney-transplant and 45% of liver-transplant 

children reached the age- and sex-based standardized criteria in activity for the curl-up test. 

Painter and colleagues reported similar fitness test results for dialysis and pre- and post-

kidney-transplant children. There was no difference between transplant and dialysis children 

and pre- and post-transplant condition for the VO2 peak test. Children with a transplant had a 

significantly higher number of laps on the progressive aerobic cardiovascular endurance run 

(PACER) than children with dialysis, while only 34.6% of dialysis and 49.2% of kidney-
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transplant children reached the age- and sex-based standardized criteria in activity for the 

PACER test (Painter, Krasnoff, & Mathias, 2007). A similar result was found for heart-

transplant children, as these children had lower exercise capacities and peak heart rates than 

the norm for healthy children (Pahl et al., 2000; Pastore et al., 2001). 

Little is known about the reasons why children who undergo a liver transplant have 

lower physical activity and capacity even though most children with an organ transplant 

participate in PE class and after-school activities. A greater percentage of children who had 

an organ transplant participated in PE class than did children in the end stage of their illness. 

The rate of participation in PE class for children with a kidney transplant was 48%, while it 

was 88% for liver-transplant children, and 20% for children needing dialysis. Fifty-four 

percent of students between the ages 10 and 24 participated in PE class one or more days in 

an average week (CDC, 2006; Krasnoff et al., 2006; Painter et al., 2007).  

In addition, children who undergo an organ transplant participate actively in after-

school and organized sports activities. For children who had undergone a heart transplant, 

researchers reported that 93% participated in physical recreational activities, including 

swimming, biking, skateboarding, skating, skiing, baseball, volleyball, and tennis (Uzark et 

al., 1992). Another study found that 80% of children who had undergone a liver transplant 

participated in organized sports (Stone, Beasley, Treacy, Twente, & Vacanti, 1997).  

However, studies have found that physical function problems which are caused by 

chronic liver illness may be related to having physical limitations or difficulty in endurance 

exercises. Studies of liver-transplant children found that only 10% of children had no 

problems with pain, self-care, or troubling sensations in contrast to 50% of healthy children 

(Midgley, Bradlee, Donohoe, Kent, & Alonso, 2000). DeBolt et al. (1995) also reported that 
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even after children received a liver transplant, their physical function levels remained lower 

than the norm of healthy children. These children often reported that they had difficulty when 

engaging in physically difficult activities such as running the distance of a football field and 

doing exercise in physical education class. However, the physical function level for pediatric 

liver transplant patients was not related to demographics (age, SES), or other illness factors 

(age at transplant, years post-transplant, and total number of hospitalizations since 

transplant).  

The relationship between physical activity and self-concept. Regular physical activity 

may greatly influence children’s self-concept both directly and indirectly. Shephard (1983) 

stated that regular physical activity may have an indirect effect on self-esteem, as it increases 

a person’s ability to assume physical or mental work. He also stated that physical activity had 

a direct effect on body image. A study of healthy children discovered that there was an 

association between physical activity and having higher self-esteem, self-efficacy, and self-

image (Dishman et al., 2006; Kirkcaldy et al., 2002; Strauss et al., 2001; Tremblay, Inman, & 

Willms, 2000). In contrast, being overweight or having high body mass index (BMI) scores 

was negatively associated with self-esteem (Friendlander, Larkin, Rosen, Palermo, & 

Redline, 2003). 

Because physical activity has positive effects on children’s psychosocial condition, 

researchers have used physical activity intervention as a tool for improving both children’s 

physical health and psychosocial health for healthy children. A study of physical fitness 

intervention for preadolescent and adolescent girls found that physical activity significantly 

improved children’s self-concept or self-esteem (Colchico, Zybert, & Basch, 2000). 

Participating in organized physical activity also appears to promote children’s self-perceived 
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social competence. For instance, children who participated in a creative dance program 

significantly improved their social competence compared to a control group (Lobo & 

Winsler, 2006).  

Overall, studies suggest that a positive physical self-concept is important for children 

in order for them to have positive self-esteem. Physical activity has been positively 

associated with self-esteem in two studies (Parfitt & Eston, 2005; Tremblay et al., 2000). As 

a result of higher association between physical competence and self-esteem, children who are 

more physically active are more confident in themselves due to having higher self-esteem. 

Research indicates that children who participate in higher levels of physical activity exhibit 

higher physical or athletic self-concepts than children who are less active (Hűlya Aşçi, Nazan 

Koşar, & Kin İşler, 2001; Plainšec & Fošnarič, 2005). Physical self-concept has also been 

positively related with the results of physical fitness tests (Marsh & Redmayne, 1994). In 

contrast, lower physical activity levels have been linked negatively to self-concept. For 

example, the amount of television viewing was found to be higher in children who have 

lower self-concept (Overbay & Purath, 1997). In addition, physical activity has positive 

effects on physical appearance competence. For example, physical activity has been highly 

correlated to physical-oriented competencies such as physical condition, sport competence, 

attractive body, strength competence, and physical self-worth (Crocker, Eklund, & Kowalski, 

2000).  

However, having a lower level of self-concept regarding physical appearance and 

athletic competence may have a different effect on boys’ and girls’ psychological well- 

being. Harter (1999) found that healthy females’ perceptions of their own physical 

attractiveness gradually decreased with grade level, while males did not show this type of 
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decline between 3rd and 11th grade. Having higher athletic and social acceptance was found 

to be more important for boys than girls (Todd & Kent, 2003). Being good at sports was the 

most important factor in determining popularity for male children between 4th and 6th grade, 

while appearance was most important for girls in the study group (Chase & Dummer, 1992). 

Further, a study of adolescents and young adults who had irritable bowel syndrome (IBS) 

revealed gender differences and found that self-concept levels influence how illness 

symptoms affected the functional disability. The level of self-perceived social competence 

influenced how the IBS symptoms affected the functional disability level in females, while 

perceived social competence levels in males did not moderate the effects that IBS symptoms 

had on their functional disability. However, the level of perceived athletic competence in 

males did influence how their IBS symptoms affected their functional disability (Claar, 

Walker, & Smith, 1999).  

The self-concept of children who have chronic illnesses appears to benefit from 

participation in physical activity. Studies of children with chronic illnesses revealed that 

perceived physical appearance, general self-worth, and total competence scores as well as 

athletic competence exhibited significant improvement after exercise interventions (Gulmans 

et al., 1999; van Veldhoven, Wijnroks, Bogaard, & Vermeer, 2000). Children with chronic 

illness who participate in organized sports are benefited more in terms of their psychosocial 

well-being. Adolescents who were diagnosed with cancer but were physically active 

(participating in organized sports before, during, and after treatment) had a higher general 

self-concept and a better concept regarding relationships with the opposite sex than did those 

who had less frequent amounts of physical activity (either temporarily or permanently 

stopped participating in organized sports) (Keats, Courneya, Danielsen, & Whitsett, 1999). 
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Lastly, a study of children with disabilities who participated in special youth Olympics found 

that they had similar scores for perceived physical appearance and athletic competence as did 

children without disabilities (Sherrill, Hinson, Gench, Kennedy, & Low, 1990). 

End-stage illnesses seem to have negative effects on physical appearance and body 

image, as the illness treatment and the side effects of medication can influence physical 

appearance. Two-thirds of children in a study of children who had undergone a liver 

transplant identified that they suffered from negative physical symptoms such as gingival 

hyperplasia and diminished height, while one-third of them had hirsutism, migraine 

headaches, low energy levels, and dental decay (DeBolt et al., 1995). As a result of having 

feelings of negative physical appearance and lower physical activity levels, children who 

undergo an organ transplant or who have end-stage illnesses may have lower levels of 

perceived competence in athletics and a lower self-concept regarding their physical 

appearance than other children. Interestingly, Windsorovà et al. (1991) reported that children 

who had a liver transplant had higher self-esteem and better feelings about their physical 

appearance, but these results were found using the Piers-Harris children’s self-concept 

questionnaires. In contrast, the researchers found that when using a projective test 

(Rorschach) children with a liver transplant had a significantly lower egocentricity index, 

which indicated a greater tendency toward negative self-focus and evaluation.  

Two pediatric liver transplant studies both reported lower levels in children’s 

perceived competence for some areas in comparison to the healthy norm (DeBolt et al., 1995; 

Tönqvist et al., 1999). In addition, gender and age influenced results. For example, the 

perceived competence level for younger boys was lower only in athletics, but for male 

adolescents and male young adults, lower self-concept was seen in the areas of scholastic, 
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athletic, physical appearance, romantic appeal, and global self-worth. On the other hand, 

younger girls saw themselves as less competent in behavior conduct, while female 

adolescents and female young adults had a lower self-concept related to job competence, 

scholastics and athletic competence than the norm (Törnqvist et al., 1999).  

The impact of physical activity on emotional and behavioral problems. Participating 

in physical activity or vigorous activity appears to have positive effects on children’s 

emotional problems. A number of studies have shown that a higher intensity of and greater 

amount of physical activities is associated with a lower rate of emotional problems such as 

anxiety and depression in healthy children (Donaldson & Ronan, 2006; Ferron, Narring, 

Cauderay, & Michaud, 1999; Kirkcaldy et al., 2002). In contrast, a lower level of physical 

activity has been associated with psychosomatic complaints in children (Steptoe & Butler, 

1996). In addition, sedentary children who watched more than four hours of television per 

day had more withdrawn behavior in comparison to children who watched television less 

than two hours per day (Özmert, Toyran, & Yurdakők, 2002).   

In contrast to the apparent benefit of physical activity for internalizing problems, 

physical activity has been associated both negatively and positively with behavior problems 

such as antisocial and delinquent behavior. Positive effects of physical activity include less 

antisocial activities such as smoking, drinking and drug usage in a study of adolescents 

(Duncan, Duncan, Strycker, & Chaumeton, 2002; Ferron et al., 1999; Pate et al., 1996). 

Similar results showing lower usage of cigarettes were reported for adolescents who 

regularly participated in endurance sports (Kirkcaldy et al., 2002). Engaging in formal 

organized sports has also been significantly associated with fewer overall behavior problems 
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(Donaldson & Ronan, 2006). In addition, less sedentary involvement such as watching 

television has been linked to less delinquent behavior (Özmert et al., 2002).  

In contrast, a number of studies indicate that physical activity may increase behavior 

problems. For example, alcohol consumption was found to be greater for male adolescents 

who participated in more leisure-time physical activity (Aaron, Dearwater, Anderson, Olsen, 

Kriska, & LaPorte, 1995). Participating in certain types of sports activities has also been 

related to children’s behavior problems. Research also indicates that children who participate 

in more vigorous physical activity have more delinquent behavior (Begg, Langley, Moffitt, & 

Marshall, 1996; Gendron, Royer, Bertrand, & Potvin, 2004).  

How physical activity affects behavioral problems may depend on the type of 

physical activity, the location at which a sporting event takes place, and the gender of the 

child. Faulkner et al. (2007) found that the relationship between self-esteem, vigorous 

physical activity and delinquency behavior is dependent on gender. For females, there was no 

relationship found between vigorous physical activity and delinquent behavior, while there 

was a significant negative relationship for males. Research has shown that females at school-

sponsored sports such as dance, cheerleading or gymnastics were less likely to drink alcohol; 

however, at out-of-school events, they were more likely to drink in comparison to teens who 

were not participating in the activities. In contrast, males at school-sponsored swimming 

events were more likely to engage in heavy alcohol drinking, but at out-of-school swimming 

events they drank alcohol less heavily than non-participants (Moore & Werch, 2005). A 

similar result was reported for physically active female members of sports teams who were 

less likely to engage in sexual activity and have less usage of cigarettes and marijuana in 

comparison to both physically active but non-team females and physically non-active 
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females (Kulig, Brener, & McManus, 2003). In sum, the effect of physical activity on 

behavioral problems appears to interact with the context of the sports activity and the gender 

of the youth.  

Self-esteem may be an important factor mediating relationships between level of 

physical activity and behavioral problems. Research suggests that adolescents with low self-

esteem are at a higher risk of being convicted of a crime in adulthood and of having problems 

such as aggression, antisocial behavior, and delinquency (Donnellan, Trzesniewski, Robins, 

Moffitt & Caspi, 2005; Trzesniewski et al., 2006). However, researchers also reported that 

narcissism is positively associated with aggression. The relationship between vigorous 

physical activity and externalizing behaviors may be influenced by both low self-esteem as 

well as unrealistically high self-esteem (narcissism) (Donnellan et al., 2005).   

Few studies have investigated the relationship between behavioral problems for 

children who have chronic illness and their participation in physical activity. Higher physical 

performance levels may play important roles for these children in keeping their social 

relationships with friends. According to one study of attention-deficit and hyperactivity 

disorder, athletic performance and social behavior were significant predictors of children’s 

peer acceptance (Lopez-Williams et al., 2005).  

In a study of children with newly diagnosed cancer, their perceived physical 

appearance was positively correlated with general self-esteem. Researchers explained that 

physical appearance had both indirect and direct effects on emotional problems, with self-

esteem mediating the indirect effects (Varni, Katz, Colegrove, & Dolgin, 1995). A similar 

study showed that for children between 9 and 12 years old, physical activity intervention had 

a significant effect on self-efficacy and emotional scores (Annesi, 2004). Children with end-
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stage renal disease were found to have higher functional impairment scores and these scores 

were significantly and positively related to their depression, anxiety, and behavioral 

problems (Fielding & Brownbridge, 1999). While the few studies that have been conducted 

do suggest that physical activity has a positive effect on behavioral and emotional problems 

for children with chronic illness, it is unclear whether this relationship is a direct one or the 

result of an indirect influence of enhanced self-concept on emotional and behavioral health.   

The impact of physical activities on health-related quality of life. Children with 

chronic illnesses tend to have lower health-related quality of life scores in comparison to 

healthy children (Sawyer et al., 2001; Varni, Seid, & Kurtin, 2001). However, an adult liver 

transplant study suggested that liver transplantation had a significant and positive effect on 

health-related quality of life from the time of transplant to 24 months later (Krasnoff, Vintro, 

et al., 2004). In a pediatric study, parents of children who had a liver transplant reported their 

children’s social maturity and gross motor function improved in comparison to the time prior 

to liver transplantation (Zitelli et al., 1988).   

There have been few studies that investigated how physical activities for children 

who have undergone an organ transplant influence their health-related quality of life. In a 

study of adults, after they received an organ transplant treatment, their health-related quality 

of life showed the greatest positive improvement in the areas of physical and psychological 

functioning (Tarter, Switala, Arris, Plail, & Van Thiel, 1991; De Bona et al., 2000). In a 

study of adults who had undergone a liver transplant, it was discovered that physical activity 

improved both their physical fitness and their health-related quality of life. Physically active 

patients scored better on a physical fitness test (peakVO2), had a better physical condition 

level (lower body mass index and percent of body fat), and had higher health-related quality 
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of life scores than did physically inactive patients (Painter, Luetkemeier, et al., 1997). 

Research also indicates that physically active patients who undergo a liver transplant have 

significantly better physical functioning scores, less role limitation caused by physical 

problems, less body pain, and better general health than physically inactive patients (Painter 

et al., 2001). These researchers also found that physical activity and the number of comorbid 

conditions were independent contributors to physical functioning.    

 In a study of children’s health-related quality of life, it was found that children who 

had undergone a heart transplant had scores in the normal range for health-related quality of 

life but higher scores than a sample of children who had chronic illnesses such as systemic 

lupus erythematosus, juvenile rheumatoid arthritis, and cardiac anomalies (Pollock-BarZiv, 

Anthony, Niedra, Dipchand, & West, 2003). Interestingly, another study found that quality of 

life scores of children who had undergone a liver transplant were worse than the healthy 

norm, but they were higher in level of school functioning and psychosocial health than the 

norm of children with chronic illness (Bucuvalas et al., 2003).  

 Data regarding children’s health-related quality of life after a pediatric organ 

transplant was reported by their parents (Alonso et al., 2003). Children and their parents may 

have differing perceptions of the child’s psychosocial functioning. DeVet & Ireys (1988) 

found that parental evaluations of their child’s behavioral problems were related to the 

degree to which parents worried about their child. A qualitative study revealed that children 

undergoing a liver transplant felt their mothers were worried and upset, thus they did not 

disclose their true feelings to their parents (Wise, 2002). Similarly, studies of health-related 

quality of life for children with chronic illnesses have revealed that parents’ scores are higher 

or different from the children’s version of quality of life for some areas of functioning 
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(Graham, Stevenson, & Flynn, 1997; le Coq, Boeke, Bezemer, Colland, & van Eijk, 2000; 

Sawyer et al., 2001; Theunissen et al., 1998).  

 No study has examined the relationship between physical activity and health-related 

quality of life for children undergoing an organ transplant. However, physical activity 

appears to directly affect quality of life for other groups of children. For instance, a higher 

level of physical activity has been associated with happiness in normal healthy children 

(Ferron, et al., 1999; Strauss et al., 2001), while a similar study showed that children who had 

more limitations on their physical activity and more days when they experienced poor 

physical health had a higher rate of life dissatisfaction (Zullig, Valois, Huebner, & Drane, 

2005).  

 In addition, having a positive perceived physical appearance appears to play an 

important role in helping children have a higher quality of life. Self-perception of physical 

appearance for children with morphea (localized scleroderma) was moderately correlated 

with both quality of life and quality of health (Uziel, Laxer, Krafchik, Yeung, & Feldman, 

2000). In addition, self-worth (self-esteem) may play an important role in determining quality 

of life. Evidence of this was found in the study of children with morphea described above. 

Their self-worth levels were also significantly associated with their quality of life.  

The Conceptual Foundation of the Study 

To summarize this literature review, children with end-stage illnesses and organ 

transplants have a higher risk of problems related to physical and psychological well-being. 

Children with an organ transplant appear to be as satisfied with their life as children with 

other chronic illnesses, but less satisfied in comparison to healthy children. Self-concepts for 
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children who have undergone a liver transplant are at lower levels in some areas of 

competence.  

Children with an organ transplant retain some degree of physical problems. As a 

result, they are less physically active and have a lower level of physical capacity even though 

most of them participate in PE class at school and in some sort of after-school program. 

However, there is insufficient information available about the nature of physical activity and 

how it relates to either self-concept or health-related quality of life for children who have 

undergone a liver transplant. Despite the fact that some transplant children have a positive 

view of their psychosocial functioning in certain areas, there is a higher rate of behavioral 

and emotional problems reported for these children by their parents. There is some 

preliminary evidence that limitations in physical activity may contribute to the higher levels 

of emotional and behavioral problems found in organ-transplant children. However, research 

with healthy children suggests that greater physical activity reduces the risk for internalizing 

behaviors while increasing the risk for externalizing behaviors. No study has investigated 

these relationships with children who have undergone a liver transplant. Information is 

needed to better understand how physical activity affects emotional and behavioral problems 

for children undergoing a liver transplantation.   
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Figure 1. Model of how physical activity influences children’s self-concept, emotional and 
behavioral problems, and quality of life for children who have undergone a liver transplant. 
 
   

  The model shown in Figure 1 builds upon previous research to show potential 

relationships among the study variables. The model proposes that children’s physical activity 

directly predicts their self-concepts, emotional and behavioral problems, and quality of life. 

In addition, the model suggests that self-concept mediates the relationship between physical 

activity and behavioral and emotional problems as well as between physical activity and 

quality of life. This pilot study was a preliminary attempt to examine the relationships 

presented in this model.         

Aims of the Study  

1. To describe the physical activities performed by school-aged children who have 

undergone a liver transplant and the degree of energy expenditure they entail.   

2. To examine the relationship between physical activity and self-concept of children who 

have undergone a liver transplant.  

3. To examine the relationship between physical activity and emotional and behavioral 

problems for children who have undergone a liver transplant, after controlling for 

potential effects of self-concept on their emotional and behavioral problems.  
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4. To examine the relationship between physical activity and the quality of life of children 

who have undergone a liver transplant, after controlling for the potential effects of self-

concept on their quality of life.   

Definition of Terms 

1. Physical activity is defined as any physical body movement that results in energy 

expenditure (Loman & Galgani, 1996).   

2. More vigorous physical activity is defined as energy expenditure of moderate to hard 

intensity that involves more than a value of three in metabolic equivalent tasks (moderate 

to vigorous physical activity; Trost et al., 1999).  

3. Sedentary activity is defined as leisure-related nonphysical activities such as watching 

TV, playing videos, listening to music, or similar such things. It excludes productive 

sedentary activity such as reading and doing homework, as these activities help the 

subject increase knowledge and improve education or general level of awareness 

(Feldman et al., 2003). 

4. Self-concept is defined as one’s perceived worth in regard to discrete domains such as 

cognitive competence, social acceptance, and physical appearance (Harter, 1999).  

5. Emotional and behavioral problems are generally defined as areas of psychological 

dysfunction in the child’s life such as anxiety or aggressive behavior (Achenback & 

Rescorla, 2001).   

6. Quality of life is defined as an individual’s subjective assessment of quality of 

functioning and associated satisfaction or distress (Graham et al., 1997).  
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Chapter 2 
 

Methods 
 
Research Design and Sample 

 This study used a cross-sectional, descriptive, and correlational design. Initially, the 

proposed sample size was 50 children between the ages of 10 and 18 who had undergone a 

liver transplant, were at least one year post–liver transplant, and had no other organs 

transplanted concurrently. Families were recruited at the pediatric liver transplant clinic of 

the University of California, San Francisco Medical Center. Approximately 780 children who 

met the criteria are seen at the clinic each year. However, recruitment yielded very few 

subjects. As a result, the age range was expanded to include children who were 8 and 9 years 

old. Exclusion criteria for the children included any significant developmental problems or 

major language disorders. Only English-speaking families were recruited due to limitations 

of the measures and research staff. The study was approved by the Committee on Human 

Research, University of California, San Francisco (CHR # H1274-25636-01A, H1274-

25636-02, & H1274-25636-03). 

Methods of Data Collection 

Procedure. A clinical nurse specialist who worked at the liver transplant clinic asked 

eligible patients and their parents if they had interest in participating in this study. In 

addition, the clinic sent a letter to eligible patients who did not have a visit scheduled 

informing them about the study. If children and their parents expressed interest in 

participating, a research assistant explained to them that the research purpose was to study 

how physical activity affected the well-being of children who undergo a liver transplant. This 

discussion took place at the clinic or by telephone. The research assistant explained to both 
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the parents and the children that this study was voluntary and that all information was 

considered confidential. If the children and their parents had time to fill out questionnaires at 

the clinic, the research assistant helped them fill out the questionnaires. If they did not have 

time at the clinic, they were asked to fill out the questionnaires at home and then submit them 

by mail to the researcher. Interested families who did not have medical visits scheduled 

submitted all of their data by mail. They mailed back the assent and consent forms and 

questionnaires in an envelope provided to them with a return address and postage. All 

families were told that the study would involve completion of three questionnaires by the 

child and two questionnaires by the parent. They would also participate in a phone interview 

regarding their physical activities on three separate evenings. Assent was obtained for 

children between the ages of 8 and 12 years old along with parental consent, while both child 

and parental consent were obtained when children were between the age of 13 and 18 years 

old.     

Children were asked to complete the Self-Perception Profile for Children (SPPC) or 

the Self-Perception Profile for Adolescents (SPPA) to measure self-concept, the PedsQL™ 

Pediatric Quality of Life Inventory for Children (8–12) or Adolescents (13–18) to measure 

quality of life, the Functional Disability Inventory (FDI) to measure perception of their own 

physical functioning, the Previous Day Physical Activity Recall (PDPAR), and the daytime 

physical activity questionnaire for children. The research assistant arranged with the children 

and their parents for a daily interview to determine the physical activities engaged in by the 

children over a three-day period. The children received a telephone call in the evening over 

each of the three days from a research assistant who helped them complete the PDPAR and 

the daytime physical activity questionnaire for children. If the child had an unusual day of 
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activity, the research assistant made an additional telephone call the next day in order to 

obtain data from a day of more typical physical activity. For children who were 8 or 9 years 

of age, their parents were asked to assist in providing information regarding the child’s 

physical activity.  

Parents of children with liver transplantation were asked to fill out a 

sociodemographic form that also included questions about the child’s daily activities and 

abilities and to complete the Child Behavior Checklist (CBCL/6–18) to measure children’s 

behavioral and emotional problems. The research assistant obtained certain demographic and 

medical information (i.e., age, gender, age of illness, primary illnesses, secondary illnesses, 

medication, reason for graft failure if any, day of liver transplant, organ sources, hospital 

admissions, body weight, and height) from medical chart review.   

 A questionnaire packet was given to the family with a return envelope and stamps. 

All questionnaires were given a research ID so that subject confidentiality was maintained. If 

children and their parents had not returned the questionnaires within two weeks, a telephone 

call was made by the research assistant to the parents in order to remind them to fill out the 

questionnaires. After the family had completed all questionnaires and telephone interviews, 

the child received a $20 gift certificate by mail.         

Instruments 

 Sociodemographic information. Parents were asked to provide sociodemographic and 

health-related information on a questionnaire, including their profession/job, education level, 

working status, ethnicity, age, family structure, and number of siblings. The child 

information consisted of items such as school grade, number of days of hospitalization, 

school absence within the past six months, whether the child attended special education class, 
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needed special assistance, or had been required to repeat a grade in school. Information was 

also collected concerning the child’s physical activity, consisting of items such as the ability 

to participate in physical education classes, type of transportation to school, ability and 

frequency of participation in organized sports or extracurricular programs, and the physical 

activity level permitted by doctors. In addition, there was space available for the parents to 

write down any concerns related to their child’s physical and psychological condition. 

 Physical functioning. Information regarding the physical functioning level of children 

was measured by using the Functional Disability Inventory (FDI) that was completed by the 

children. The FDI includes 15 items related to everyday activity (such as walking to the 

bathroom) and rates each item according to a 5-point rating scale (ranging from no trouble to 

impossible). Scores range from 0 to 60, with higher scores indicating greater difficulty in 

physical functioning. This inventory has a high internal consistency for children (α = .92) and 

mothers (α = .95) and three-month test-retest reliability for children (r = .85) and for mothers 

(r = .95). The FDI revealed score differences among children having recurrent abdominal 

pain, abdominal pain along with organic etiology, and for healthy children (Walker & 

Greene, 1991). The FDI has been used previously in a study of children who had undergone a 

liver transplant. In that study, the transplant children’s functional disability scores were lower 

(less difficulty) than those of children having either recurrent abdominal pain or abdominal 

pain with organic etiology, but higher (greater difficulty) than scores for healthy children 

(DeBolt et al., 1995).    

  Physical activity. Physical activities were measured through the use of the Previous 

Day Physical Activity Recall (PDPAR), which was developed by Weston, Petosa, & Pate 

(1997). This questionnaire measures one-day recall for light to vigorous physical activities 
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for children between grades 5 and 12 during the period from 3:00 p.m. to 11:30 p.m. This 

time period is divided into 17 blocks of 30 minutes each. Thirty-five children’s common 

activities are each assigned different scores based on their metabolic equivalent task (MET) 

value according to the grid (Pate & Dowda, personal communication, February 23, 2007). 

The MET value reflects the degree of estimated energy expenditure and variation in level of 

intensity from very light, to light, to moderate, to hard. The MET score reflects a combined 

assessment of the number of activities and the intensity of each physical activity. The MVPA 

score was used to measure more vigorous activity in this study. This score included activity 

that was moderate or vigorous (more than 3 METs). The physical activity categorization was 

considered to be “physically active” if the child described their activity in the 30-minute 

block of time as being engaged in something requiring a physically active condition such as 

playing basketball or riding a bicycle. The “sedentary activity” category was assigned if the 

child described their time block as being engaged in something requiring an inactive 

condition, such as watching television, hanging around or playing computer games. There are 

also specific definitions for academic activity, self-care activity and transportation-related 

time.  

 The PDPAR has a high test-retest reliability (r = .98). In terms of validity, the 

estimated total relative energy expenditure has been significantly correlated with pedometer 

and Caltrac counts (r = .88 and r = .77, respectively). A correlation of .53 has also been noted 

between the actual mean percentage heart rate and that which is estimated on the PDPAR 

(Wetson et al., 1997). The mean within-subjects correlation for grade 5 children was reported 

as .57, between mean MET level and the total accelerometer count for each 30-minute time 

block (Trost et al., 1999). The daytime physical activity questionnaires for children were 
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used to gather information about physical education, level of physical activity and feelings in 

the morning and afternoon time until 3:30 p.m. 

Self-concept. The Self-Perception Profile for Children (SPPC) was developed by 

Harter (1985) for use with children between the 3rd and 8th grades. The profile has 36 self-

report items and six domains including scholastic competence, social acceptance, athletic 

competence, physical appearance, behavioral conduct, and global self-worth. Internal 

consistency for subscale coefficients ranged from .85 to .71 within the four different samples 

(Harter, 1985), and construct validity was supported with factor analysis. Harter did not 

report test-retest reliability, but three-month test-retest reliability ranged from .70 to .87 and 

from .69 to .80 for nine months with the early version of this questionnaire (four domains 

only) (Harter, 1982). The measure has a total score as well as sub-scores for each specific 

domain. Subsequent study has provided support for the measure validity and reliability 

(Granleese & Joseph, 1994; Schumann et al., 1999; Thill, Holmbeck, Bryant, Nelson, Skocic, 

& Uli, 2003). 

The Self-Perception Profile for Adolescents (SPPA) was originally developed by 

Harter (1988) for use with children between the 9th and 12th grades. The profile has 45 self-

report items and nine domains including scholastic competence, social acceptance, athletic 

competence, physical appearance, behavioral conduct, emotional and behavioral problems, 

job competence, close friendship, romantic appeal, and global self-worth. Internal 

consistency for subscale coefficients ranged from .74 to .93 within the four different samples 

and construct validity was supported with factor analysis (Harter, 1988). 

The scoring procedure for both the child and adolescent versions is the same. Each 

item is assigned a range from 1 (lowest level of agreement) to 4 (highest level of agreement). 
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The domain scores are calculated by the mean for each of the subscales (six subscales for 

SPPC and nine subscales for SPPA). In this study, the six subscales common to both 

measures were used: global self-worth, athletic, social, academic, physical appearance, and 

behavioral conduct self-concepts.  

 Emotional and behavioral problems. The Child Behavior Checklist (CBCL/6–18) 

was developed by Achenbach and his colleagues (Achenbach, 1978: Achenbach & 

Edelbrock, 1979; Achenbach & Rescorla, 2001). The CBCL was developed as a means for 

collecting information about competencies and behavior problems during the prior six 

months. The CBCL/6–18 consists of 113 behavioral problems and 7 competencies. In this 

study, the behavioral problems scale was the only one used, with a 3-point Likert scale 

(0 = not true, 1 = somewhat or sometimes true, and 2 = very true or often true). The CBCL 

measures internalizing problems, externalizing problems, and total behavior problems. There 

are also specific subscales that can be scored. These include anxious/depressed, 

withdrawn/depressed, somatic complaints, social problems, thought problems, rule-breaking 

behavior, aggressive behavior, and attention problems. These scales are assessed using 

normalized t-scores which are based on the percentile of a normative sample (ages between 6 

and 11 and between 12 and 18, obtained separately for girls and boys). The time to complete 

the CBCL is about 15 to 20 minutes.  

 Psychometric properties are adequate. Internal consistency is good (Cronbach’s alpha 

ranged from .78 to .97) for the empirically-based problem scales. The measure has a one-

week test-retest reliability of .95 for total problems. Construct validity was supported by 

comparison with the Conner’s Rating Scales-Reversed (r = .77 and r = .79) (Achenbach & 

Rescorla, 2001).  
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Quality of life. Children’s quality of life was measured using the PedsQL™ Pediatric 

Quality of Life Inventory. It has 23 items and covers children’s assessment of difficulties 

related to physical, emotional, social and school functioning for children between 2 and 18 

years of age. In this study, the children’s (ages 8 to 12) and adolescent’s (ages 13 to 18) 

versions of PedsQL™ were used. PedsQL™ 4.0 has a modest internal consistency (r = .70), 

and construct validity as supported by factor analysis (Varni, et al., 2001). Discriminant 

validity has been supported by findings that showed the PedsQL™ scores were lower on 

health-related quality of life issues for children with chronic illnesses than for healthy 

children (Varni, Burwinkle, Kate, Meeske, & Dickinson, 2002; Varni, Seid, et al., 2002). 

Raw scores range from 0 to 4 (0 = never having a problem and 4 = almost always having a 

problem). Scores are then reversed and transformed to yield a range from 0 to 100. Scores for 

quality of life are calculated as a total score, a physical health summary score (sum of eight 

items of physical functioning scales), and a psychosocial health summary score (sum of five 

items each for emotional, social, and school functioning scores). Higher scores indicate a 

child’s greater health-related quality of life.   

Data Analysis 

Descriptive analyses were performed for all sociodemographic data as well as the 

children’s level of functional disability including mean, standard deviation and ranges on all 

variables. In addition, Pearson correlation coefficients and t-tests were used to examine any 

potential differences for age, gender, number of months since transplant, and ethnicity in 

scores for physical activity, self-concept, emotional and behavioral problems, and quality of 

life. Missing data were addressed by inserting the group mean for other items in that domain 

or subscale. If missing data involved more than a few random items or systematic absence of 
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a section in a measure, data for that subject was not included in a particular analysis. Data 

analysis was performed using Excel for Windows Microsoft Office Excel, 2003 software 

(Microsoft Inc., Seattle, WA, USA) and SPSS for Windows 15.0 software (SPSS Inc., 

Chicago, IL, USA).  

To analyze Aim 1, percent of time spent in different types of activity (physical, 

sedentary, academic, self-care and transportation) was computed based on number of 30-

minute blocks. In addition, the number of minutes spent in various levels of physical activity 

was determined based on the different MET levels identified in the PDPAR (3 METs, 6 

METs, and MVPA). Due to lack of established validity of the PDPAR for self-report by 

younger-aged children, the parents’ report was used to calculate MET levels for 8- and 9-

year-old children (n = 2). For children who were 10 years of age or older, the children’s self-

report was used (n =11).   

To analyze Aim 2, partial correlation coefficients were computed to determine the 

relationship between three physical activity scores (amount of physical activity, amount of 

sedentary activity, and mean MVPA) and the child’s score for total global self-worth. Partial 

correlation coefficients were also computed for the relationship of the three physical activity 

scores to the five subscales of self-concept: scholastic competence, athletic competence, 

social acceptance, physical appearance, and behavioral conduct. The analysis controlled for 

potential effects of age and gender on self-concept. 

To analyze Aim 3, partial correlation coefficients were computed to determine the 

relationships between the three physical activity scores and the total score for the children’s 

emotional and behavioral problems as well as relationships with the CBCL subscale scores of 

internalizing and externalizing as well as syndrome scores for anxious, withdrawn, somatic, 
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social, thought, attention, rule-breaking, and aggressive problems. The analysis controlled for 

potential effects of age and gender. The same set of correlation coefficients was computed 

controlling for age, gender and global self-worth in order to account for the effects of self-

concept on subjects’ emotional and behavioral problems.  

To analyze Aim 4, partial correlation coefficients were computed to determine the 

relationships between the three physical activity scores and the total score for the children’s 

quality of life as well as relationships with each of the quality of life subscales: physical and 

psychosocial (emotional, social, and school functioning). Age and gender were controlled for 

in the partial correlations. The same set of correlations was then computed after controlling 

for age, gender, and global self-worth to account for the effects of self-worth on quality of 

life. A probability level of 0.05 was set for all analyses. In addition, coefficients of 

determination were calculated to identify effect sizes for key, significant correlations.  
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Chapter 3 

Results 

Sample  

   Sixteen children and their parents initially agreed to participate in this study. Two 

children stopped participating in the study after the phone interview regarding their physical 

activity, without completing and returning information from other measures. One child was 

excluded from this analysis due to incomplete data. The final sample included thirteen 

children and their parents who filled out all questionnaires and completed the three days of 

telephone interviews.  

The average age was 13.18, the SD was 3.37 years, and ages ranged from 8 to 18 

years. Nine children were male. In terms of ethnic background, seven children were 

Caucasian and two children each were either Hispanic or another race, and there was one 

child who was African American and one who was Asian American.   

The original illness for nine children was biliary atresia, and illnesses for the rest of 

the children included Alagille syndrome, cryptogenic cirrhosis, serum alpha-antitrypsin 

deficiency, and fulminant hepatic failure. Four children had secondary illnesses including 

two with renal insufficiency. All of the children were “liver only” transplant recipients. One 

child had two liver transplant surgeries and five children had living liver transplants. All 

children were on immunosuppressive therapy. One child received mycophenolate mofetil 

(MMF), eight children received cyslosporine, and four children were on tacrolimus. The 

average age at time of liver transplant was 1.88 ± 2.53 years. The average number of years 

after transplant was 11.12 ± 2.91 years. The average z-score for stature for age was .42 ± 

1.10 and their heights were between the 50th and 75th percentile of age- and sex-specific 
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height level. The z-score for BMI for age was .04 ± .99 and their BMI was in the 50th to 75th 

age- and sex-specific percentile from the CDC/National Center for Health Statistics Growth 

Chart. 

All children attended classes on a regular basis and none had repeated a grade. One 

child was a part-time student and the rest of the children were full-time students. Two 

children described themselves as needing special assistance in school for additional resources 

and for getting audio systems to assist in helping auditory processing. The average functional 

disability inventory score was 1.69 ± 2.72. On average, the children were absent from school 

for 4.8 days during the prior six months.  

Four fathers and nine mothers participated in the study. The average parent age was 

42.1 years and the SD was 4.9. One of 13 families had divorced parents. In five out of the 13 

families, both parents were working. Six mothers and fathers had college and graduate 

degrees and the rest of the parents had completed high school and some college. Two 

families reported experiencing some financial difficulty but the rest of the families reported 

adequate or more than adequate income. Demographic characteristics are summarized in 

Table 1.  

Based on parent report, 11 children participated in physical education (PE) classes 

while two children were not required to participate in either PE class or participate in after-

school programs. One child participated in PE class every day; however, six children 

participated in at least one PE class across the three-day period measured in this study (data 

regarding the duration of the PE class was not collected in this study). In 77.8% of their PE 

activities, they reported experiencing more than 3 METs, or greater than the medium of 
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energy expenditure (e.g., increased breathing when moving quickly for a short period of 

time). The mean MET score of PE classes was 4.16, ranging from 1.5 to 7.5 METs.  

In terms of physical activities other than PE class, 84.6% of children were physically 

active at least one day in the morning across the three-day period measured in this study. 

About 86.7% of children’s morning activity involved more than 3 METs, or greater than the 

medium level of expenditure. The mean MET scores of morning activities were 5.11 and 

ranges were 1.5 to 7.5 METs. In the afternoon physical activity, 7 of the 13 children were 

physically active at least one day in the afternoon across the three-day period measured in 

this study, and about 76.9% of these activities were greater than medium levels (more than 3 

METs). The mean MET scores were 4.8 and ranges were 1.5 to 7.5 METs.    

Four of the children participated in organized sports activities for an average of 3.1 

hours per week after school. Four children participated in non-sports-related organized 

activities such as boy or cub scouts, and after-school programs.   

Findings for Aim 1   

 The purpose of Aim 1 was to describe the physical activities performed by school-

aged children who had undergone a liver transplant and the degree of energy expenditure 

these activities entailed. Children reported spending 18.6% of their after-school time 

participating in physical activity, while they spent the remainder of that time engaged in 

sedentary activity (23.4%), self-care activity (17.3%), transportation (9.4 %), and other 

activities (11%). The children also spent time on academic work such as homework, reading, 

and using the computer (not computer games) (20.3 %). The mean amount of time each 
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Table 1. Demographic Data for Families of Children Who Had a Liver Transplant
  Mean SD     (Range)       N        %

Child  information 
Age (Range)   13.18 ± 3.36 (8.3 -18.5)
Gender

Male         9     69.23
 Female         4     30.76
Race/ethnicity

Caucasian            7     53.8
African American         1      7.7
Asian American         1      7.7
Hispanic         2    15.4
Other         2    15.4

Primary illness 
Biliary atresia        9    69.23
Other        4    30.76

Age at Transplant (Years)     1.88 ± 2.53    (.4 - 8.4)
Years post transplant   11.12 ± 2.91 (7.8 -16.3)
Type of organ transplant

Liver transplant       14  100.00
Donor type

Living donor        5    35.71
Cadaveric        9    64.29

Parental  information 
Parent ages (Years)      42.08 ± 4.87 (33 - 51)
Relationship

Father        4    30.77
Mother        9    69.23

Marital status 
Married      12    92.31
Divorced        1      7.69

Working statues 
Both parents working        5    38.46
Either parent working        8    61.54

Education level
     Father

High school diploma or less        3    23.00
Some college or technical school        4    31.00
College degree        3    23.00
Graduate school degree        3    23.00

    Mother
High school diploma or less        3    23.08
Some college or technical school        4    30.77
College degree        4    30.77
Graduate school degree        2    15.38

Socioeconomic status
Rarely enough income for family needs                         1      7.69
Adequate income, but no extra to spend        1      7.69
Adequate income, and some extra to spend                 7    53.85
More than adequate income                                          4    30.77

Note: One child had two liver transplants.    
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day participating in various activities was as follows: sedentary activities (94 minutes), 

physical activities (87 minutes), and academic work (89 minutes). Mean times for self-care 

activities, transportation, and other activities were 60, 47, and 79 minutes per day, 

respectively (Table 2).        

 

      

Table 2. Mean Percent and Time Spent Daily in After-School Activities 
             For Children Who Had a Liver Transplant 

         Percent Time (minutes)
Variables       M      SD     M     SD
Physical activity      18.61      10.75     87.6     16.5
Sedentary activity      23.35      15.33     94.2     33.3
Academic activity      20.34      13.55     89.1     24.0
Self-care activity      17.31        8.01     60.3       1.8
Transportation        9.38        7.68     47.1       5.1
Other      11.01      13.91     79.2     22.8  

  

 

As shown in Table 3, the mean MET score for physical activity was 2.34 (± 0.52) on 

average during the children’s after-school time. On average, the children had 2.23 (± 1.25) 

moderate to vigorous physical activity (MVPA) of 30-minute blocks. The mean METs were 

similar to those of healthy children; however, their MVPA was at a lower level than the 

norms for healthy children. One MET is equivalent to energy expenditure when at rest, 

representing about 1 kcal per kg per hour, or 3.5 ml oxygen per kg body weight per minute.  

Although the difference was not significant, girls tended to have less involvement in 

more vigorous activities than boys. Children with biliary atresia reported more vigorous 

activity than children with other illness, but not significantly different (Table 4). 

 

 



41 

Table 3. Means of Various Levels of Physical Activity for Children
             Who Had Undergone a Liver Transplant and Comparison Groups

Reference from
    Present study Trost et al., 1999 Bungum et al., 2000
      M       SD  Range   M   SD M (M/F) SD(M/F)

Mean METs     2.34        .52 1.83 - 2.96     2.8   1.3
Mean # 30-min block ≥ 3 METs

    1.49        .95   .33 - 4.00     4.8   3.3
Mean # 30-min block ≥ 6 METs

      .74        .86      0 - 2.67     2.9   3.0 2.14 (0.92) 2.52 (1.65)
Mean MVPA     2.23      1.25   1.0 - 4.67 3.73 (2.59) 2.87 (2.27)
MVPA = Moderate to vigorous physical activity
 

      

Table 4. Differences in Mean Physical Activity for Selective Demographic and Medical Variables

             Race           Gender Primary Illnesses
Variables Caucasian    Other    Male    Female   Biliary   Other

 Atresia   illness
    n=7     n=6     n=9      n=4     n=9      n=4

Mean M     2.05    2.44     2.51     1.58     2.52     1.58
MVPA SD     1.35    1.20     1.35       .74     1.35       .74
 

 

There were no significant differences for percent of physical activity or sedentary 

activity based on ethnicity, gender or primary illnesses. Boys and girls with biliary atresia 

tended to participate in more physical activity after school, but not to a significant degree 

(Table 5).  
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Table 5. Differences in Mean percent of After-School Activity for Selective Demographic
             and Medical Variables

             Race         Gender     Primary Illnesses
Caucasian   Other    Male  Female   Biliary   Other

  atresia
Variables      n=7    n=6     n=9    n=4   n=9    n=4

Percent of physical activity
M    17.33    20.1   20.62   14.08   20.95   13.33
SD    11.95    10.05   11.88     6.77   12.09     4.33

Percent of sedantary activity 
M    18.57   28.94   27.03    15.08   26.12   17.11
SD    10.58   18.99   15.45    13.12   15.29   15.54  

 

 

Secondary analysis revealed that there were no relationships between age, age at 

transplant, year after transplant, type of after-school activities (such as organized sports 

activity) relative to either the level of energy expenditure in moderate to vigorous physical 

activity or the percent of physical activity. Other variables such as functional disability level 

and comorbid conditions such as second illness were not associated with level of energy 

expenditure in moderate to vigorous physical activity or with percent of physical activity or 

sedentary activity. 

Findings for Aim 2 

The purpose of testing Aim 2 was to examine the relationship between physical 

activity and the self-concept of children who had undergone a liver transplant. As shown in 

Table 6, the mean for 30-minute blocks of MVPA (moderate to vigorous physical activity) 

was associated with social competence and physical appearance domain. The effect size for 

physical appearance was .41 and .61 for social competence.  

As shown in Table 7, the mean percent of physical activity and sedentary activity did 

not show any significant relationships with self-concept.   
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Table 6. Partial Correlations Between Physical Activity and Self-Concept Domains

Scholastic Physical Behavioral Athletic Social Global 
Variable Subscale competence appearance conduct competence competence self-worth

MVPA       r     .590    .643*     -.208      .475     .778*     .625

Note: Controlling for age and gender: df = 8; *p < .05 (2-tailed)  

 

Table 7. Partial Correlations Between Type of Activity After-School and Self-Concept

Scholastic Physical Behavioral Athletic Social     Global
competence appearance  conduct competence competence   self-worth

Percent of physical activity
r       .505      .547     -.187     .462     .594     .400
Percent of sedentary activity
r       .321      .304     .068     .541     .366     .477
Note: Controlling for age and gender: df = 8; *p < .05 (2-tailed)  

 

 

Findings for Aim 3  

The purpose of testing Aim 3 was to examine the relationship between physical 

activity and emotional and behavioral problems for children who had undergone a liver 

transplant, after controlling for potential effects of self-concept on their emotional and 

behavioral problems. Before controlling for self-concept, an analysis was computed 

controlling for effects of age and gender only. There were significant negative relationships 

between involvement in more vigorous physical activity and overall internalizing behavior as 

well as with specific syndrome scores of withdrawn and depressed problems, anxious and 

depressed problems, somatic complaints and social problems when controlling for age and 

gender (Table 8). 
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Table 8. Partial Correlations Between Physical Activity and Emotional and
             Behavior Problems

Internalizing Externalizing Total Anxious/ Withdrawn/
behavior behavior problems depressed depressed

Variables problems problems problems problems
MVPA
      r    -.846**    -.380   -.583   -.718*   -.689*

Somatic Social Thought Attention Rule-breaking Aggressive
Variables complaints problems problems problems behavior behavior
MVPA
     r    -.620*   -.705*   -.010     -.147     .313    -.577
Note: Controlling for age and gender: df = 9; *p < .05 **p < .001 (2-tailed)  

 

 

After controlling for age, gender, and global self-worth, the only significant negative 

relationship that was retained was between involvement in more vigorous physical activity 

(MVPA) and withdrawn and depressed problems. A positive relationship was found with 

rule-breaking behavior (Table 9). Effect size was 0.52 for withdrawn and depressed and 0.49 

for rule-breaking behavior problems (r-squared).   

The amount of time spent in physical activity was shown to have a significant and 

negative relationship with overall internalizing problems and its two subscales of anxious and 

depressed and withdrawn and depressed problems, after controlling for both age and gender 

(Table 10).  

As shown in Table 11, when global self-worth was also partialed out, relationships 

with the percent of physical activity after school were very different. In these correlations, 

the amount of a child’s overall physical activity had a significant and positive relationship to 

both attention problems and rule-breaking behavior. The effect size for attention problems 

was .48 and .44 for rule breaking.  
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Table 9. Partial Correlations Between Physical Activity and Emotional and
             Behavior Problems 

Internalizing Externalizing Total Anxious/ Withdrawn/
behavior behavior problems depressed depressed

Variables problems problems problems problems
MVPA
       r     -.653      .083    -.198    -.448    -.724*

Somatic Social Thought Attention Rule-breaking Aggressive
Variables complaints problems problems problems behavior behavior
MVPA
       r      -.255     -.462    .236     .472     .701*    -.172
Note: Controlling for age, gender and global self-worth: df = 7; *p < .05 (2-tailed)

 

 

 

Table10. Partial Correlations Between Type of After-School Activity and Emotional and 
              Behavioral Problems

Internalizing Externalizing Total Anxious/ Withdrawn/
behavior behavior problems depressed depressed

Variables problems problems problems problems
Percent of physical activity

r    -.725*     -.098    -.355   -.630*      -.610*
Percent of sedentary activity

r     -.107     -.491    -.401     -.475        .059

Somatic Social Thought Attention Rule-breaking Aggressive
Variables complaints problems problems problems behavior behavior
Percent of physical activity

r     -.450     -.564    .101     .122       .401      -.267
Percent of sedentary activity

r     .213     -.427   -.549    -.548      -.335      -.390
Note: Controlling for age and gender: df = 9; *p < .05 (2-tailed)  
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Table11. Partial Correlations Between Type of After-School Activity and Emotional and
             Behavioral Problems 

Internalizing Externalizing Total Anxious/ Withdrawn/
behavior behavior problems depressed depressed

Variables problems problems problems problems
Percent of physical activity

r     -.528     .354    .040    -.449      -.529
Percent of sedentary activity

r     .127    -.384   -.301    -.379       .042

Somatic Social Thought Attention Rule-breaking Aggressive
Variables complaints problems problems problems behavior behavior
Percent of physical activity

r    -.108   -.370    .307   .690*      .664*      .210
Percent of sedentary activity

r     .657   -.270   -.576   -.527      -.280     -.297
Note: Controlling for age, gender and global self-worth: df = 7. *p < .05 (2-tailed)  

 

 

Findings for Aim 4 

 The purpose of Aim 4 was to examine the relationship between physical activity and 

the quality of life of children who have undergone a liver transplant, after controlling for the 

potential effect of self-concept on their quality of life. As shown in Table 12, initial analysis 

controlling for age and gender indicated that total quality of life, quality related to overall 

psychosocial health, and all psychosocial sub-domains of emotional, school, and social 

functioning were significant. 

When also controlling for self-worth, only overall psychosocial quality of life and its 

sub-domain of social functioning showed a significant relationship to involvement in more 

vigorous activity (Table 13). Effect size was 0.46 for psychosocial health and 0.53 for social 

functioning (r-squared).   
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Table 12. Partial Correlations Between Physical Activity and Quality of Life

Physical Psychosocial Total
Variables health health score
Mean MVPA r    .488   .796*   .732*

Emotional Social School 
Variables functioning functioning functioning
Mean MVPA r

   .646*   .836**   .659*
Note: Controlling for age and gender: df = 9; *p < .05 (2-tailed); **p < .001 (2-tailed)

 

 

 

Table 13. Partial Correlations Between Physical Activity and Quality of Life

Physical Psychosocial    Total
Variables health health    score
Mean MVPA r    .394      .680*    .581

Emotional Social School 
Variables functioning functioning functioning
Mean MVPA r    .416     .729*     .625

Note: Controlling for age, gender and self-worth: df = 7; *p < .05 (2-tailed)
 

  

 

As shown in Table 14, percent of overall physical activity exhibited a positive 

relationship with total quality of life, psychosocial quality of life, and its sub-domains of 

social and emotional functioning after controlling for age and gender. 
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Table 14. Partial Correlations Between Type of Activity 
After School and Quality of Life 

Physical Psychosocial Total
Variables Subscale health health score
Percent of physical activity 

r    .464   .698*    .683*
Percent of sedentary activity 

r    .107    .223     .185

Emotional Social School 
Variables Subscale functioning functioning functioning
Percent of physical activity 

r    .686*     .686*     .489
Percent of sedentary activity

r    .134      .263    .207
Note: Controlling for age and gender: df = 9; *p <  .05 (2-tailed)  

 

 

However, when self-worth was partialed out of the correlation, none of the 

relationships retained significance (see Table 15). The relationship between percent of 

physical activity and psychosocial health did show a trend toward significance (p < .06).  

 

 

Table 15. Partial Correlations Between Type of Activity
After School and Quality of Life 

PedQL Physical Psychosocial Total
Variables Subscale health health score
Percent of physical activity

r     .394     .629     .599
Percent of  sedentary activity

r    -.031    -.053    -.058

PedQL Emotional Social School 
Variables Subscale functioning functioning functioning
Percent of physical activity 

r     .573     .555     .474
Percent of  sedentary activity 

r    -.077     .080    -.172

Note: Controlling for age, gender and self-worth: df = 7; *p < .05 (2-tailed)
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Chapter 4 

Discussion 

Physical Activity of Children with Liver Transplants  

 The first aim of this study was to describe physical activities performed by school-

aged children who had undergone a liver transplant and their degree of energy expenditure. 

Findings indicate that children who had a liver transplant were less physically active after 

school than has been reported for physical activity in the leisure time of healthy young 

children (Taveras et al., 2007). However, the comparisons are not fully comparable since the 

previous study has looked only at leisure-time physical activity for children, not only after-

school hours. Children in this study were physically active for 87 minutes during after-school 

hours each day and were inactive for 94 minutes of sedentary activity on average each day. 

Healthy boys aged 10 to 15 in previous research reported that their typical amount of time 

per week spent in physical activity except gym or PE class was 14.4 ± 8.4 hours per week 

(i.e., 123 minutes per day) while girls reported 12.0 ± 7.7 hours per week (i.e., 103 minutes 

per day). Sedentary time for children in this study (94 minutes) was less than that reported by 

healthy children, that is 23.8 ± 13.2 per hour per week for boys (i.e., 204 minutes per day) 

and 17.3 ± 10.9 minutes per week for girls (i.e., 148.3 minutes per day) (Taveras et al., 

2007). Findings suggest that physical endurance levels and daily energy expenditure in after-

school hours for children who had undergone a liver transplant are lower than what has been 

reported for healthy 5th-grade children. The mean METs in this study were 2.38 in 

comparison to healthy 5th-grade children’s mean METs of 2.8. In addition, mean numbers 

for a 30-minute block of time for 3 METs (moderate physical activity) and 6 METs (vigorous 

physical activity) in this study were lower than healthy 5th-grade children (Trost et al., 
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1999). In comparison to a reference group of high school students, the mean number of 30-

minute blocks of moderate to vigorous physical activity for all children who had undergone a 

liver transplant (2.23) was lower than found for healthy girls in 8th to 12th grade (2.59 ± 

2.27); additionally, findings were lower than what was found for healthy boys (3.73 ± 2.87) 

in previous research (Bungum, Dowda, Weston, Trost, & Pate, 2000).  

In comparison to other studies of children with illnesses, children in this study 

engaged in less physical activity. In one study of 9- to 11-year-old children with asthma, 

boys engaged in moderate to vigorous physical activity (more than 6 METs) for 1,049.16 

minutes per week (e.g., 149.88 per day vs. 87.6 minutes per day including any level of 

physical activity for children in this study). Girls in the asthma study reported 924.98 minutes 

per week of moderate to vigorous activity (e.g., 132.14 minutes per day). These scores were 

calculated based on the three-day physical activity logs (Chiang et al., 2006). 

However, children in this study exhibited better physical activity levels than children 

who had undergone liver and kidney transplant or dialysis treatment in other studies 

(Krasnoff et al., 2006; Painter et al., 2007). In the Painter and colleagues study of pediatric 

kidney-transplant children (mean post-transplant months was 35.4), the mean METs score 

was 1.8 over a three-day period, while children with dialysis (mean months of time on 

dialysis was 15.7) was 1.9 METs over a three-day period (Painter et al., 2007). In the 

Krasnoff and colleagues study (2006), children who had undergone a liver transplant had a 

score of 1.9 METs and children with a kidney transplant had a score of 1.8 METs (mean 

post-transplant years was 10.9 and 3.4, respectively). In addition, transplant children in that 

study spent only 8% of their after-school time engaged in physical activities in contrast to the 

18.6% reported by the children in this study. These physical activity differences may reflect 
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the subjects’ age differences. Mean ages of subjects were older (15.7 years for kidney 

transplant and 14.5 years of age for liver transplant). Moreover, most children were pubertal 

and post-pubertal (Krasnoff et al., 2006) in contrast to the mean age of 13.2 in this study.   

Factors associated with physical activity. According to previous studies, age, race, 

and gender are important factors because they are greatly associated with children’s physical 

activity (Septoe & Butler, 1996; Strauss et al., 2001; Woodfield, et al., 2002). In this study, 

however, there was no significant relationship found between age, race, or gender and either 

level of physical activity or percent of physical activity. The lack of significant findings may 

be due to the small sample sizes in the subgroups that were compared. For instance, there 

were trends toward differences between boys and girls in the vigor of their physical activity 

but there was not enough power to achieve significance. One study of health-related quality 

of life for obese children noted that a very large sample size is needed to detect demographic 

variables. They calculated that a minimum of 2,474 subjects was needed to detect sex 

differences for their use of the Pediatric Quality of Life Inventory genetic core scales 

(Schwimmer, Burwinkle, & Varni, 2003). 

Other factors could also have important influences on children’s physical activity. For 

example, obese children have lower physical activity levels (Trost, Kerr, Ward, & Pate, 

2001). However, only one child in the current study had a body mass index score (BMI) 

equal to or greater than the 95th percentile. For this reason, no statistical analysis was done 

between BMI score and physical activity level. In addition, physical health has been shown 

to influence physical activity in previous adult transplant research (Painter et al., 2001). 

However, in this study only four children had another illness, including two children with 
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renal insufficiency, and their condition did not relate to the degree of moderate to vigorous 

physical activity or to the children’s percent of physical activity levels.      

In addition, disability levels of children in this study, measured by the Functional 

Disability Inventory, did not have any relation to either the degree of vigorous physical 

activity or amount of physical activity for children. As noted earlier, small sample size could 

have precluded adequate power to identify any relationships. Also, children in this study had 

very few physical problems, contributing to very low scores for the Functional Disability 

Inventory (1.69). This score is in contrast to children in previous studies who had chronic 

abdominal pain (11.25) or who were healthy children (3.5) (Claar & Walker, 2006; Walker & 

Greene, 1991).  

Both participation in after-school activity and parental social economic status (SES) 

have been associated with children’s physical activity in past research (Woodfield et al., 

2002; Sallis et al., 1999). However, there were no statistical differences between type of 

physical activity or amount of physical activity and participation levels in either organized 

sports (n = 4) or non-sports-related organized activities (n = 4) in this study. In addition, only 

two families reported financial difficulty, so no statistical analysis was done to examine the 

relationship between parental SES and physical activity level.   

The Relationship Between Physical Activity and Self-Concept 

A number of relationships were found between physical activity and self-concept, 

with higher levels of physical activity associated with better self-concept. Moderate to 

vigorous physical activity during after-school time was positively correlated with physical 

appearance and social competence domains of self-concept. Physical activity has been 

associated with perceptions of one’s physical appearance and physical self-worth in previous 
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studies (Planinšec & Fošnarič, 2005; Raudsepp, Liblik & Hannus, 2002; Tremblay et al., 

2000). The combination of these findings suggests that physical activity enhances a child’s 

perceptions of their physical self-worth. In contrast, findings could indicate that children who 

feel better about their physical abilities and appearance are more likely to participate in 

physical activity.  

A positive relationship between physical activity and social self-concept has also 

been reported in previous studies. Research has shown that children with higher levels of 

sports participation have significantly higher self-concepts regarding their social competence 

and global self-worth in comparison to those who have a low level of total sports 

participation (Donaldson & Ronan, 2006). Young children participating in a creative dance 

program have also shown gains in perceived social competence (Lobo & Winsler, 2006). 

Physical activity appears to help children gain social skills and increase their social 

involvement as a result of the social contexts within which it occurs. Donaldson & Ronan 

(2006) stated that the benefit of participation in formal activities includes improvements in 

important behaviors such as cooperation, tolerance, teamwork, lack of selfishness, stress 

management, perseverance, and risk taking. These characteristics may, in turn, be important 

to the child’s perceived social acceptance and overall self-worth.  

An interesting finding of this research was the lack of any relationship between 

physical activity and athletic competence, although previous research with healthy 

adolescents has found a positive relationship between their physical activity and perceived 

athletic competence (Stein, Fisher, Berkey, & Colditz, 2007). Perhaps athletic competence in 

liver-transplant children is not a major source of their self-concept since their overall self-

worth appeared to be more highly associated with social competence (r = .742) and scholastic 
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competence (r = .609) in this study. Self-worth was less associated with behavioral conduct 

(r = .287) and athletic competence (r = .486) in this study. 

No previous study has examined how physical activity may influence self-concept of 

children with an organ transplant. According to one pediatric liver-transplant study, athletic 

competence scores were significantly and consistently lower than the norm for healthy 

children regardless of gender and age, while other competence scores varied by age and 

gender (Törnqvist et al., 1999). Further study is needed to clarify relationships between 

physical activity and self-concept with a larger sample. 

The Relationship Between Physical Activities and Emotional and Behavioral Problems 

This study found no relationship between children’s level and amount of physical 

activity and their total number of emotional and behavioral problems. However, subscales of 

emotional and behavioral problems were associated with physical activity. After controlling 

for any effects of self-worth, involvement in more vigorous physical activity was associated 

with fewer withdrawn and depressed problems but with more rule-breaking behaviors. The 

amount of overall physical activity time was associated with more attention problems and 

more rule-breaking behaviors by children. In previous research of healthy teens, males’ 

involvement in vigorous physical activities and participation in competitive athletic sports 

have been related to increased behavioral problems such as drinking alcohol (Aaron et al., 

1995). It is possible that certain sports-related activities that involve vigorous activity expose 

the child to other children who encourage breaking rules. In this study, significant 

relationships with rule breaking were found with both more vigorous physical activity and 

with more activity overall, but only after controlling for global self-worth. This suggests that 

self-worth does play a role in modifying the effects of physical activity and that physical 
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activity may also have a direct effect on rule-breaking behavior. A larger sample would be 

needed to examine whether self-worth actually mediates the relationship between 

involvement in vigorous activity and rule-breaking behavior. Lower levels of self-esteem 

have been associated with aggression, antisocial behavior, and delinquency in previous 

research (Donnellan et al., 2005). However, some research indicates that self-esteem may not 

mediate the relationship between vigorous activity and delinquent behavior (Begg et al., 

1996).  

Results also suggest that involvement in more vigorous activity and the overall 

amount of physical activity both are related to less withdrawal and depression in children 

who have had a liver transplant. This finding persisted with and without controls for self-

worth, indicating that self-worth plays less of a role in modifying depression or withdrawal in 

these children. Results of a previous study of after-school physical activity programs support 

the findings of this study, showing that healthy children had less tension and were less 

depressed after engaging in 12 weeks of an exercise program (Annesi, 2004). Physical 

activity has been associated negatively with children’s self-reported levels of anxiety and 

depression and positively with self-esteem in other research as well (Parfitt & Eston, 2005). 

Results may indicate the therapeutic effects of physical activity on depression and 

anxiety for children with a liver transplant. The mechanism of the antidepressive effects of 

physical activity on depression and anxiety are not well explained in current studies, but a 

number of studies have found that physical activity appears to have positive effects in 

decreasing depression and anxiety levels (Callaghan, 2004; Donaldson & Ronan, 2006; 

Ferron, et al., 1999; Fox, 1999; Kirkcaldy, et al., 2002; Scully, Kremer, Meade, Graham, & 

Dudgeon, 2007).   
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Findings of this study also show a significant relationship between attention problems 

and amount of physical activity after controlling for global self-worth. Qvist and colleagues 

(2003) did report that liver-transplant boys and girls had higher scores for attention problems 

than the norm for healthy children. However, the role played by physical activity increasing 

attention problems in that study is not known. Further research is needed to understand the 

relationship between attention problems and physical activity in children with liver 

transplant.  

Motivational theory may also help us to understand the relationship that was found 

between physical activity and both attention problems and rule-breaking behavior. Biddle 

and Armstrong (1992) have noted that boys (11 and 12 years old) enjoy physical activity for 

its own sake and are willing to be active for reasons of independent problem-solving and 

intrinsic mastery. Consequently, they appear to be less dependent on adults, less interested in 

pleasing adults and more interested in a challenge for its own sake (p. 329). These behavioral 

characteristics may be seen as rule-breaking behavior or distraction and lack of attention to 

parental requests when they actually reflect evidence of progress in the youth’s achievement 

of developmental tasks. To better understand the meaning of these findings, future research 

will need to explain the specific types of activity that are associated with rule breaking and 

attention problems versus those that are not. 

The Relationship Between Physical Activities and Quality of Life 

There was one major finding for the relationship between quality of life and physical 

activity after controlling for age, gender, and self-worth. Involvement in more vigorous 

physical activity was associated with better psychosocial quality of life, especially for quality 

of social functioning. This finding was similar to previous research with healthy children 
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showing that athletic adolescents are better adjusted, more full of energy, and happier with 

their lives (Ferron et al., 1999). Previous research with adult organ-transplant patients has 

also found that patients who were physically active had better quality of life for role 

functioning, vitality and social functioning (Painter et al., 1997). Children with liver 

transplants who are involved in more vigorous activity may have more opportunities for 

social contact, which in turn enhances their social functioning and overall psychosocial well-

being. Participating in organized sports at school has been linked to improved quality of life 

in previous research (Valois, Zullig, Huebner, & Drane, 2004). In contrast, the number of 

days where activity was limited has been related to life dissatisfaction (Zullig, Valois, 

Huebner & Drane, 2004). Future studies need to gather information about the level of 

satisfaction of children with their physical activity. 

 In this study of children with liver transplants, effects of more vigorous activity 

appeared to be greater for psychosocial well-being than for physical quality of life.  

However, reduced power from the small sample size could have precluded the ability to 

achieve statistical significance. Lastly, factors other than physical activity such as degree of 

pain or health-related problems may be more important in explaining quality of life related to 

physical health in children who have a liver transplant.  

Limitations 

A number of limitations must be recognized when the results of this study are 

considered. First, the small number of subjects and enrollment of only one clinic population 

reduces the generalizability of the findings. The small sample size may have also prevented 

the detection of significant findings because of limited statistical power. In some cases, 

correlations showed quite large effect sizes but did not achieve significance. The original 
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power analysis suggested that 40 children would be needed in order to have adequate 

statistical power to achieve significance.  

In addition, there was a wide range of children’s ages (8 through 18) in this study. In 

the attempt to control for age in the analysis, findings specific to an age group may have gone 

unnoticed. The small sample did not allow for cross-breaks based on age. Parental 

socioeconomic status (SES) and maternal educational background were very high and most 

children were Caucasian boys with biliary atresia who had undergone a liver transplant at 

early ages. Caution is needed, therefore, in generalizing the results to other children with 

liver transplants.   

Another limitation relates to the measure of physical activity. Self-report was used 

rather than a more objective measure such as actigraphy. Subjective bias or inaccurate recall 

could have influenced the data. The PDPAR is used to calculate children’s physical activity 

for a 30-minute time block. However, children’s physical activities change quickly from one 

activity to another activity, thus a 30-minute time block may not be sufficient to account for 

children’s physical activity time and level. In addition, children’s physical activity was 

measured only during after-school time, thus children’s physical activity during school was 

not accounted for. This is a definite limitation since 80% of the subjects reported being active 

in the morning and 50% reported being active in the afternoon. In addition, for children 

between eight and nine years of age, parental report was used to calculate the PDPAR, while 

self-report was used for older-aged children. Thus, physical activity scores for younger 

children may not be as accurate.  

Physical activity scores were compared to normative data rather than to a closely 

matched control group, so comparisons should be considered with this in mind. Moreover, 
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the study included children having a wide range of years since transplant. These children 

may have different physical activity levels and/or psychosocial functioning due to differences 

across this range of post-transplant time. However, initial analyses suggested that the time 

since transplant did not affect children’s physical activity level, the CBCL, the SPPC/SPPA, 

or the PedsQL™.     

Lastly, the effects of multiple testing with a small number of subjects could have 

increased the potential for Type I error. However, coefficients of determination to measure 

effect size suggested that all significant correlations accounted for a large effect (Cohen, 

1988). Setting a higher level of probability to adjust for multiple testing would have 

increased the potential for Type II error because of the small sample size. 

Implications for Nursing 

 Moderate to vigorous physical activity is important in order to reduce many physical 

and psychosocial risks for children. Children who had a liver transplant appear to have 

generally moderate physical activity and less overall physical activity time. However, most 

children did participate in PE and enjoyed playing at recess or lunch break. Most children in 

this study played children’s games such as dodgeball and tag at a moderate to hard level 

during school time. If one calculates the results of this sort of children’s play, children will 

get from 4.5 to 7.5 METs depending on how hard they are playing. Therefore, being active at 

school is a very easy and important way for children with chronic illness to gain benefits 

from physical activity such as muscle strength. In addition, they can gain a better social 

competence through interaction with peers. Except when there is a medical reason, nurses 

can encourage children to participate in PE programs and to play during recess and lunch 

break times. Moreover, nurses can encourage families to participate in organized sports or 
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physical activities either at school or outside school. The findings suggest that such activities 

may help to improve the child’s self-worth and psychosocial quality of life. In addition, 

children who have a liver transplant may improve their degree of withdrawal and depression 

through participating in organized sports. 

Recommendation for Future Research 

In this study, the subjects were mainly Caucasian males with biliary atresia. Further 

research is necessary to broaden the sample and replicate these findings with age- and 

gender-matched control groups.  

A subjective measurement of physical activity was used and MET scores were 

calculated only from after-school time. Future studies should use objective physical activity 

measures such as actigraphy for greater accuracy and include school hours in the assessment 

for a more comprehensive appraisal. However, subjective measurement is still important in 

order to understand how children spend their active and inactive time and to distinguish 

between sedentary versus academic activities. In addition, physical activity levels for 

children between eight and nine years of age were determined by parents’ report to reduce 

potential effects of children’s cognitive limitations on recall. However, parents’ recall of their 

children’s activity after school may be less informed than children’s self-report; therefore, 

future study should include both subjective and objective measurement of activity during all 

of the children’s daytime activity.  

In a future study, it may be useful to examine self-concept with a more activity-

specific measure rather than using a general self-concept scale. A specific physical self-

concept scale that assesses perceived competence in different aspects of physical concept 

such as fitness and sports competence may more clearly show the relationships between 
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physical activity and self-concept. 

One of the most interesting findings of the study was the relationship between rule-

breaking behavior and participation in more vigorous activity and more overall activity by 

children with liver transplants. It will be essential in future studies to examine this finding 

further, using more detailed measures of potential conduct disorder and participation in 

antisocial behavior by children. In addition, acquisition of data from children through 

standardized interviews and from teachers or other informed individuals will be important. 

This study was dependent on parental views of the child’s behavior and the data could be 

influenced by the parents’ expectations for a child with chronic illness. Behaviors that were 

perceived as “rule breaking” by parents could be the result of the child’s developmental 

attempt to establish independence or self-sufficiency within a relationship that has become 

highly interdependent as a result of the child’s illness.  

 Future research must include more comprehensive measures of physical ability and 

existing health problems. In addition, a measure of psychosomatic behavior that has been 

validated with populations of chronically ill children should be used to avoid confounding of 

actual physical illness with psychosomatic symptoms that are indicative of mental health 

problems. 

 



62 

References 

Aaron, D. J., Dearwater, S. R., Anderson, R., Olsen, T., Kriska, A. M., & LaPorte, R. (1995). 

Physical activity and the initiation of high-risk health behaviors in adolescents. 

Medical Science Sports Exercise, 27(12), 1639–1645. 

Achenbach, T. M. (1978). The child behavior profile: I. Boys aged 6–11. Journal of 

Consulting and Clinical Psychology, 46(3), 478–488. 

Achenbach, T. M., & Edelbrock, C. S. (1979). The child behavior profile: II. Boys aged 12–

16 and girls aged 6–11 and 12–16. Journal of Consulting and Clinical Psychology, 

47(2), 223–233. 

Achenbach, T. M., & Rescola, L. A. (2001). The manual for the ASEBA school-age forms & 

profiles. Burlington, Vermont: ASEBA.  

Adebäck, P., Nemeth, A., & Fischler, B. (2003). Cognitive and emotional outcome after 

pediatric liver transplantation [Electronic version]. Pediatric Transplantation, 7, 385–

389. 

Alonso, E. M., Neighbors, K., Mattson, C., Sweet, E., Ruth-Ross, H., & Berry, C. et al. 

(2003). Functional outcomes of pediatric liver transplantation. Journal of Pediatric 

Gastroenterology and Nutrition. 37, 155–160. 

Annesi, J. J. (2004). Relationship between self-efficacy and changes in rated tension and 

depression for 9- to 12-year-old children enrolled in a 12-week after-school physical 

activity program. Perceptual and Motor Skills, 99, 191–194. 

Begg, D. J., Langley, J. D., Moffitt, T., & Marshall, S. W. (1996). Sport and delinquency: An 

examination of the deterrence hypothesis in a longitudinal study. British Journal of 

Sport Medicine, 30, 335–341.  

 



63 

Biddle, S., & Armstrong, N. (1992). Children’s physical activity: An exploratory study of 

psychological correlates. Social Science Medicine, 34(3), 325–331. 

Boekaerts, M., & Röder, I. (1999). Stress, coping, and adjustment in children with chronic 

disease: A review of the literature. Disability and Rehabilitation, 21(7), 311–337. 

Bucuvalas, J. C., & Ryckman, F. C. (2002). Long-term outcome after live transplantation in 

children [Electronic version]. Pediatric Transplantation, 6, 30–36. 

Bucuvalas, J. C., Britto, M., Krug, S., Ryckman, F. C., Atherton, H., Alonso, M. P., et al. 

(2003). Health-related quality of life in pediatric liver transplant recipients: A single-

center study [Electronic version]. Liver Transplantation, 9(1), 62–71. 

Bungum, T., Dowda, M., Weston, A., Trost, S. G., & Pate, R. R. (2000). Correlates of 

physical activity in male and female youth. Pediatric Exercise Science, 12, 71–79. 

Callaghan, P. (2004). Exercise: A neglected intervention in mental health care? [Electronic 

version]. Journal of Psychiatric and Mental Health Nursing, 11, 476–483.  

Centers for Disease Control and Prevention. (2003). Physical activity levels among children 

ages 9–13 years—United States, 2002 [Electronic version]. MMWR, 52 (33), 785–

788. 

Centers for Disease Control and Prevention. (2006).Youth risk behavior surveillance—

United States, 2005. Surveillance Summaries, June 9, 2006 [Electronic version]. 

MMWR, 55 (ss-5). 

Chase, M. A., & Dummer, G. M. (1992). The role of sports as a social status determinant for 

children. Research Quarterly Exercise and Sport, 63(4), 418–424. 

 



64 

Chiang, L. C., Huang, J. L., & Fu, L. S. (2006). Physical activity and physical self-concept: 

Comparison between children with and without asthma [Electronic version]. Journal 

of Advanced Nursing, 54(6), 653–662. 

Claar, R. L., & Walker, L. S. (2006). Functional assessment of pediatric pain patients: 

Psychometric properties of the functional disability inventory [Electronic version]. 

Pain, 121(1–2), 77–84. 

Claar, R. L., Walker, L. S., & Smith, C.A. (1999). Functional disability in adolescents and 

young adults with symptoms of irritable bowel syndrome: The role of academic, 

social and athletic competence. Journal of Pediatric Psychology, 24(3), 271–280.  

Cohen, J. (1988). Statistical power for the behavioral sciences (2nd ed.). New Jersey: 

Lawrence Erlbaum. 

Colchico, K., Zybert, P., & Basch, C. E. (2000). Effects of after-school physical activity on 

fitness, fatness, and cognitive self-perceptions: A pilot study among urban, minority 

adolescent girls. American Journal of Public Health, 90(6), 977–978.  

Crespo, C. J., Smit, E., Troiano, R. P., Bartlett, S. J., Macera, C.A., & Andersen, R.E. (2001). 

Television watching energy intake, and obesity in US children. Archives of Pediatric 

and Adolescent Medicine, 155, 360–365. 

Crocker, P. R. E., Eklund, R. C., & Kowalski, K. C. (2000). Children’s physical activity and 

physical self-perceptions [Electronic version]. Journal of Sports Science 18, 383–394. 

Dishman, R. K., Hales, D. P., Pfeiffer, K. A., Felton, G., Saunders, R. P., Ward, D. S., et al. 

(2006). Physical self-concept and self-esteem mediates cross-sectional relations of 

physical activity and sport participation with depression symptoms among adolescent 

girls. Health Psychology, 25(3), 396–407. 

 



65 

DeBolt, A. J., Stewart, S. M., Kennard, B. D., Petrik, K., & Andrews, W. S. (1995). A survey 

of psychosocial adaptation in long-term survivors of pediatric liver transplants. 

Children’s Health Care, 24(2), 79–96. 

De Bona, M., Ponton, P., Ermani, M., Iemmolo, R. M., Feltrin, A., Boccagni, P., et al. 

(2000). The impact of liver disease and medical complications on quality of life and 

psychological distress before and after liver transplantation. Journal of Hepatology, 

33, 609–615. 

DeVet, K. A., & Ireys, H. T. (1998). Psychometric properties of the maternal worry scale for 

children with chronic illness. Journal of Pediatric Psychology, 23(4), 257–266. 

Donaldson, S. J., & Ronan, K. R. (2006). The effects of sport participation on young 

adolescents’ emotional well-being [Electronic version]. Adolescence, 41(162), 369–

389.  

Donnellan, M. B., Trzesniewski, K. H., Robins, R. W., Moffitt, T. E., & Caspi, A. (2005). 

Low self-esteem is related to aggression, antisocial behavior, and delinquency 

[Electronic version]. Psychology Science 16(4), 328–335.  

Duncan, S. C., Duncan, T. E., Strycker, L. A., & Chaumeton, N. R. (2002). Relations 

between youth antisocial and prosocial activities. [Electronic version]. Journal of 

Behavioral Medicine 25(5), 425–438. 

Faulkner, G. E. J., Adlaf, E. M., Irving, H. M., Allison, K. R., Dwyer, J. J. M., & Goodman, 

J. (2007). The relationship between vigorous physical activity and juvenile 

delinquency: A mediating role for self-esteem? [Electronic version]. Journal of 

Behavioral Medicine, Retrieved March 21, 2007, from 

http://springerlink.metapress.com/content/u0025036t237m01j/fulltext.html. 

 



66 

Feldman, D. E., Barnett, T., Shrier, I., Rossignol, M., & Abenhaim, L. (2003). Is physical 

activity differentially associated with different types of sedentary pursuits? 

[Electronic version]. Archives of Pediatric and Adolescent Medicine, 157, 797–802.   

Ferron, C., Narring, F., Cauderay, M., & Michaud, P. A. (1999). Sport activity in 

adolescence: Associations with health perceptions and experimental behaviors. 

Health Education Research, 14(2), 225–233.  

Fielding, D., & Brownbridge, G. (1999). Factors related to psychosocial adjustment in 

children with end-stage renal failure [Electronic version]. Pediatric Nephrology, 13, 

766–770. 

Fox, K. R. (1999). The influence of physical activity on mental well-being. [Electronic 

version] Public Health Nutrition, 2(3a), 411–418.  

Fredericks, E. M., Lopez, M. J., Magee, J. C., Shieck, V., & Opipari-Arrigan, L. (2007). 

Psychological functioning, nonadherence and health outcomes after pediatric liver 

transplantation [Electronic version]. American Journal of Transplantation, 7, 1974–

1983. 

Friedlander, S. L., Larkin, E. K., Rosen. C. L., Palermo, T. M., & Redline, S. (2003). 

Decreased quality of life associated with obesity in school-aged children. Archives of 

Pediatric and Adolescent Medicine, 157, 1206–1211. 

Gendron, M., Royer, E. E., Bertrand, R., & Potvin, P. (2004). Behavior disorders, social 

competence and the practice of physical activities among adolescence [Electronic 

version]. Emotional and Behavioral Difficulties, 9(4), 249–259. 

 



67 

Glosser, G., & Koppell, S. (1987). Emotional-behavioral patterns in children with learning 

disabilities: Lateralized hemispheric differences. Journal of Learning Disabilities, 

20(6), 365–368. 

Graham, P., Stevenson, J., & Flynn, D. (1997). A new measure of health-related quality of 

life for children; preliminary findings. Psychology and Health, 12, 655–665. 

Gritti, A., Di Sarno, A. M., Comito, M., De Vincenzo, A., De Paola, P., & Vajro, P. (2001). 

Psychosocial impact of liver transplantation on children’s inner worlds [Electronic 

version]. Pediatric Transplantation, 5, 37–43.  

Gulmans, V. A. M., de Meer, K., Brackel, H. J. L., Faber, J. A. J., Berger, R., & Helders, P. 

J. M. (1999). Outpatient exercise training in children with cystic fibrosis: Physical 

effects, perceived competence, and acceptability. Pediatric Pulmonology, 28, 39–46. 

Harter, S. (1982). The Perceived Competence Scale for Children. Child Development, 53, 

87–97.  

Harter, S. (1985). Manual for the Self-Perception Profile for Children. Boulder, CO: 

University of Denver. 

Harter, S. (1988). Manual for the Self-Perception Profile for Adolescents. Boulder, CO: 

University of Denver. 

Harter, S. (1999). The construction of the self: A developmental perspective. NY: Guilford 

Press. 

Healthy people. http://healthypeople.gov/document/html/objectives/22-07.htm. 

Horslen. S., Barr, M. L., Christensen, L. L, Ettenger, R., & Magee, J. C. (2007). Pediatric 

Transplantation in the United States, 1996–2005 [Electronic version]. American 

Journal of Transplantation, 7(Part2), 1339–1358. 

 



68 

Hricik, D. E., Halbert, R. J., Barr, M. L., Helderman, J. H., Matas, A. J., Pirsch, J. D., et al. 

(2001). Life satisfaction in renal transplant recipients: Preliminary results from the 

Transplant Learning Center. American Journal of Kidney Disease, 38(3), 580–587. 

Hűlya Aşçi, F., Nazan Koşar, S., & Kin İşler, A. (2001). The relationship of self-concept and 

perceived athletic competence to physical activity level and gender among Turkish 

early adolescents. Adolescence, 36(143), 499–507. 

Keats, M. R., Courneya, K. S., Danielsen, S., & Whitsett, S. F. (1999). Leisure-time physical 

activity and psychosocial well-being in adolescents after cancer diagnosis. Journal of 

Pediatric Oncology Nursing, 16(4), 180–188. 

Kelly, D. A., & Mayer, D. (2004). Chapter 20: Liver transplantation. In D.A. Kelly (Ed.), 

Disease of the liver and biliary system in children. (pp. 378–401). Malden, M.A.: 

Blackwell Publishing. 

Kennard, B. D., Stewart, S. M., Phelan-McAuliffe, D., Waller, D. A., Bannister, M., 

Fioravani, V., et al. (1999). Academic outcome in long-term survivors of pediatric 

liver transplantation. Journal of Developmental and Behavioral Pediatrics, 20(1), 17–

23. 

Kirkcaldy, B. D., Shephard, R. J., & Siefen, R. G. (2002). The relationship between physical 

activity and self-image and problem behavior among adolescents. Social Psychiatry 

and Psychiatric Epidemiology, 37, 544–550. 

Krasnoff, J. B., Mathias, R., Rosenthal, P., & Painter, P. L. (2006). The comprehensive 

assessment of physical fitness in children following kidney and liver transplantation 

[Electronic version]. Transplantation, 82, 211–217. 

 



69 

Krasnoff, J. B., Vintro, A. Q., Asher, N. L., Bass, N. M., Dodd, M. J., & Painter P.L. (2005). 

Objective measures of health-related quality of life over 24 months post-liver 

transplantation [Electronic version]. Clinical Transplantation, 19, 1–9. 

Kulig, K, Brener, N. D., & McManus, T. (2003). Sexual activity and substance use among 

adolescents by category of physical activity plus team sport participation [Electronic 

version]. Archives of Pediatric and Adolescent Medicine, 157, 905–912.  

Le Coq, E. M., Boeke, A. J. P., Bezemer, P. D., Colland, V. T., & van Eijk, J. Th. M. (2000). 

Which source should we use to measure quality of life in children with asthma: The 

children themselves or their parents? Quality of Life Research, 9,  625–636. 

Lobo, Y. B., & Winsler, A. (2006). The effects of a creative dance and movement program 

on the social competence of head start preschoolers [Electronic version]. Social 

Development, 15(3), 501–518. 

Loman, D. G., & Galgani, C. A. (1996). Physical activity in adolescents with diabetes. The 

Diabetic Educator, 22(2), 121–125. 

Lopez-Williams, A., Chacko, A., Wymbs, B. T., Fabiano, G. A., Seymour, K. E., Gnagy, E. 

M. et al. (2005). Athletic performance and social behavior as predictors of peer 

acceptance in children diagnosed with attention-deficit/hyperactivity disorder 

[Electronic version]. Journal of Emotional and Behavioral Disorders, 13(3), 173–

180. 

Loutzenhiser, J. K., & Clark, R. (1993). Physical activity and exercise in children with cystic 

fibrosis. Journal of Pediatric Nursing, 8(2), 112–119. 

 



70 

Marsh, H. W., & Redmayne, R. S. (1994). A multidimensional physical self-concept and its 

relation to multiple components of physical fitness. Journal of Sport & Exercise 

Psychology, 16, 43–55. 

Martin, S. R., Atkinson, P., Anand, R., & Lindblad, A. S. (2004). Studies of pediatric liver 

transplantation 2002: Patient and graft survival and rejection in pediatric recipients of 

a first liver transplant in the United States and Canada [Electronic version]. Pediatric 

Transplantation, 8, 273–283. 

Midgley, D. E., Bradlee, T. A., Donohoe, C., Kent, K. P., & Alonso, E. M. (2000). Health-

related quality of life in long-term survivors of pediatric transplantation [Electronic 

version]. Liver Transplantation 6(3), 333–339. 

Moore, M. J., & Werch, C. E. (2005). Sport and physical activity participation and substance 

use among adolescents [Electronic version]. Journal of Adolescent Health 36(6), 

486–493. 

Mota, J., Santos, P., Guerra, S., Ribeiro, J. C., & Duarte, J. A. (2003). Patterns of daily 

physical activity during school days in children and adolescents [Electronic version].  

American Journal of Human Biology, 15, 547–553. 

National Center for Health Statistics. 2000 CDC growth chart: United States: Retrieved 

January 23, 2007, from 

http://www.cdc.gov/nchs/data/nhanes/growthcharts/zscore/zstatage.xls.  

National Center for Health Statistics. 2000 CDC growth chart: United States .Retrieved 

January 23, 2007, from 

http://www.cdc.gov/nchs/data/nhanes/growthcharts/zscore/zbmage.xls. 

 



71 

Nixon, P. A., Orenstein, D. M., & Kelsey, S. F. (2001). Habitual physical activity in children 

and adolescents with cystic fibrosis. Medical Science and Sport Exercise, 33(1), 30–

35. 

Overbay, J. D., & Purath, J. (1997). Self-concept and health stature in elementary school-

aged children. Issues in Comprehensive Pediatric Nursing, 20, 89–101. 

Özmert, E., Toyran, M., & Yurdakök, K. (2002). Behavioral correlates of television viewing 

in primary school children evaluated by the child behavior checklist [Electronic 

version]. Archive of Pediatric and Adolescent Medicine, 156, 910–914. 

Pahl, E., Sundararaghavan, S., Strasburger, J. F., Mitchell, B. M., Rodgers, S., Crowley, D., 

et al. (2000). Impaired exercise parameters in pediatric heart transplant recipients: 

Comparison of biatrial and bicaval techniques [Electronic version]. Pediatric 

Transplantation, 4(4), 268–372. 

Painter, P., Krasnoff, J., & Mathias, R. (2007). Exercise capacity and physical fitness in 

pediatric dialysis and kidney transplant patients [Electronic version]. Pediatric 

Nephrology, 22 (7), 1030–1039. 

Painter, P., Krasnoff, J., Paul, S. M., & Ascher, N. L. (2001). Physical activity and health-

related quality of life in liver transplant recipients [Electronic version]. Liver 

Transplant 7(3), 213-219. 

Painter, P. L., Luetkemeier, M. J., Moore, G. E., Dibble, S. L., Green, G. A., Myll, J. O., et 

al. (1997). Health-related fitness and quality of life in organ transplant recipients. 

Transplantation, 64(12), 1795–1800. 

Parfitt, G. & Eston, R. G. (2005). The relationship between children’s habitual level and 

psychological well-being. Acta Pediatrica, 94, 1791–1797. 

 



72 

Pastore, E., Turchetta, A., Attias, L., Calzolari, A., Giordano, U., Squitier, C., & Parisi, F. 

(2001). Cardiorespiratory functional assessment after pediatric heart transplantation 

[Electronic version]. Pediatric Transplantation, 5(6), 425–429. 

Pate, R. R., Heath, G. W., Dowda, M., & Trost, S. G. (1996). Associations between physical 

activity and other health behaviors in a representative sample of US adolescents. 

American Journal of Public Health, 86(11), 1577–1581. 

Pfeiffer, K. A., Dowda, M., Dishman, R. K., McIver, K. I., Sirard, J. R., Ward, D. S., et al. 

(2006). Sport participation and physical activity in adolescent female across a four-

year period [Electronic version]. Journal of Adolescent Health, 39, 523–529. 

Planinšec J. & Fošnarič, S. (2005). Relationship of perceived physical self- concept and 

physical activity and sex among young children. Perceptual and Motor Skills, 100, 

349–353. 

Pollock-BarZiv, S. M., Anthony, S. J., Niedra, R., Dipchand, A. I., & West, L. J. (2003). 

Quality of life and function following cardiac transplantation in adolescents. 

Transplantation Proceedings, 35, 2468–2470. 

Qvist, E., Närhi, V., Apajasalo, M., Rőnnholm, K., Jalanko, H., Almqvist, F., et al. (2004). 

Psychosocial adjustment and quality of life after renal transplantation in early 

childhood [Electronic version]. Pediatric Transplantation, 8, 120–125. 

Raudsepp, L., Liblik, R., & Hannus, A. (2002). Children’s and adolescents’ physical self-

perceptions as related to moderate to vigorous physical activity and physical fitness. 

Pediatric Exercise Science, 14, 97–106. 

 



73 

Sallis, J. F., Prochaska, J. I., Taylor, W. C., Hill, J. O., & Geraci, J. C. (1999). Correlates of 

physical activity in a national sample of girls and boys in grades 4 through 12. Health 

Psychology, 18(4), 410–415. 

Sawyer, M, G., Spurrier, N., Whaites, L., Kennedy, D., Martin, A. J., & Baghurst, P. (2001). 

The relationship between asthma severity, family functioning and health-related 

quality of life of children with asthma. Quality of Life Research, 9, 1105–1115. 

Schumann, B. C., Striegel-Moore, R., McMahon, R. P., Waclawiw, M., Morrison, J. A., & 

Schreiber, G. B. (1999). Psychometric properties of the self-perception profile for 

children in a biracial cohort of adolescent girls: The NHLBI growth and health study. 

Journal of Personality Assessment, 73(2), 260–275. 

Schwimmer, J. B., Burwinkle, T. M., & Varni, J. W. (2003). Health-related quality of life of 

severely obese children and adolescents [Electronic version]. Journal of American 

Medical Association, 289 (14), 1813–1819.  

Scully, D., Kremer, J., Meads, M. M., Graham, R., & Dudgen, K. (2007). Physical exercise 

and psychological well-being: a critical review [Electronic version]. British Journal 

of Sports Medicine, 32,111–120. 

Serrano-Ikkos, E., Lask, B., Whitehead, B., Rees, P., & Graham, P. (1999). Heart or  heart-

lung transplantation: Psychosocial outcome [Electronic version]. Pediatric 

Transplantation, 3, 301–308. 

Shephard, R. J. (1983). Physical activity and the healthy mind. Canadian Medical 

Association Journal, 128(1), 525–529. 

Sherrill, C., Hinson, M., Gench, B., Kennedy, S. O., & Low, L. (1990). Self-concepts of 

disabled youth athletes. Perceptual and Motor Skills, 70, 1093–1098. 

 



74 

Simons-Morton, B. G., McKenzie, T. J., Stone, E., Mitchell, P., Osganian, V., & Strikmiller, 

P. K., et al. (1997). Physical activity in a multiethnic population of third graders in 

four states. American Journal of Pediatric Health, 87(1), 45–50. 

Singsen, B. H. (1995). Physical fitness in children with juvenile rheumatoid arthritis and 

other chronic pediatric illnesses. Pediatric Clinics of North America, 42(5), 1035–

1050.  

Stein, C., Fisher, L., Berkey, C., & Colditz, G. (2007). Adolescent physical activity and 

perceived competence: Does change in activity level impact self-perception? 

[Electronic version]. Journal of Adolescent Health, 40, 462e1–462.e8. 

Steptoe, A., & Butler, N. (1996). Sports participation and emotional well-being in 

adolescents. Lancet, 347, 1789–1792. 

Stewart, S. M., Silver, C. H., Nici, J., Waller, D., Campbell, R., Uauy, R., et al. (1991). 

Neuropsychological function in young children who have undergone liver 

transplantation. Journal of Pediatric Psychology, 16(5), 569–583.  

Stone, R. D., Beasley, P. J., Treacy, S. J., Twente, A. W., & Vacanti, J. P. (1997). Children 

and families can achieve normal psychological adjustment and a good quality of life 

following pediatric transplantation: A long-term study. Transplantation Proceedings, 

29, 1571–1572.  

Strauss, R. S., Rodzilsky, D., Burack, G., & Colin, M. (2001). Psychosocial correlates of 

physical activity in healthy children. Achievement of Pediatric and Adolescents 

Medicine, 155, 897–902.  

 



75 

Tarter, R. E., Switala, J., Arria, A., Plail, J., & Van Thiel, D. (1991). Quality of life before 

and after orthotopic hepatic transplantation. Achievement of Internal Medicine, 151, 

1521–1526. 

Taveras, E. M., Field, A. E., Berkey, C. S., Rifas-Shiman, S. L., Frazier, A. L., & Colditz, G. 

A., et al. (2007). Longitudinal relationship between television viewing and leisure-

time physical activity during adolescence [Electronic version]. Pediatrics. 119(2), 

e314–e319. 

Telama, R., Yang, X., Laakso, L., & Viikari, J. (1997). Physical activity in childhood and 

adolescence as predictor of physical activity in young adulthood. American Journal of 

Preventive Medicine, 13(4), 317–323. 

Theunissen, N. C. M., Vogels, T. G. C., Koopman, H. M., Verrips, G. H. W., Zwinderman, 

K. A. H., & Verloove-Vanhorick, S. P., et al. (1998). The proxy problems: Child 

report versus parent report in health-related quality of life research. Quality of Life 

Research, 7, 387–397. 

Thill, A. Z. W., Holmbeck, G. N., Bryant, F. B., Nelson, C., Skocic, A., & Uli, N. (2003). 

Assessing the factorial invariance of Harter’s self-concept measure: Comparing 

preadolescents with and without spina bifida using child, parent, and teacher report. 

Journal of Personality Assessment, 8(1), 111–122. 

Todaro, J. F., Fennell, E. B., Sears, S. F., Rodrigue, J. R., & Roche, A. K. (2000). Review: 

Cognitive and psychological outcomes in pediatric heart transplantation. Journal of 

Pediatric Psychology, 25(8), 567–576. 

Todd, S. Y., & Kent, A. (2003). Student athletes’ perceptions of self. Adolescent, 38(152), 

659–667. 

 



76 

Tőrnqvist, J., van Broeck, N., Finkenauer, C., Rosati, R., Schwering, K.-L., Hayez, J.-Y., et 

al. (1999). Long-term psychosocial adjustment following pediatric liver 

transplantation [Electronic version]. Pediatric Transplantation, 3, 115–125. 

Treem, W. R. & Clavien, P.-A. (2001). Chapter 26. Special consideration for liver 

transplantation in children. In P. G. Killenberg, & P.-A. Clavien (Eds.), Medical care 

of the liver transplant patient (pp. 393–426). Backwell Science, MA: Malden.  

Tremblay, M. S., Inman, J. W., & Willms, J. D. (2000). The relationship between physical 

activity, self-esteem, and academic achievement in 12-year-old children. Pediatric 

Exercise Science, 12, 312–323. 

Trost, S. G., Kerr, L. M., Ward, D. S., & Pate, R. R. (2001). Physical activity and 

determinants of physical activity in obese and non-obese children. [Electronic 

version]. International Journal of Obesity, 25, 822–829. 

Trost, S. G., Ward, D. S., McGraw, B., & Pate, R. R. (1999). Validity of the previous day 

physical activity recall (PDPAR) in fifth-grade children. Pediatric Exercise Science, 

11, 341–348. 

Trzesniewski, K. H., Donnellan, M. B., Moffitt, T. E., Robins, R. W., Poulton, R., & Caspi, 

A. (2006). Low self-esteem during adolescence predicts poor health, criminal 

behavior and limited economic prospects during adulthood [Electronic version]. 

Developmental Psychology, 42(2), 381–390. 

Unnithan, V. B., Veehof, S. H. E., Rosenthal, P., Mudge, C., O’Brien, T. H., & Painter, P. 

(2001). Fitness testing of pediatric liver transplant recipients [Electronic version]. 

Liver Transplant, 7(3), 206–212. 

 



77 

Uzark, K. C., Sauer, S. N., Lawrence, K. S., Miller, J., Addonizio, L., & Crowley, D. C. 

(1992). The psychosocial impact of pediatric heart transplantation. Journal of Heart 

and Lung Transplant, 11, 1160–1167. 

Uziel, Y., Laxer, R. M., Krafchik, B. R., Yeung, R. S. M., & Feldman, B. M. (2000). 

Children with morphea have normal self-perception. The Journal of Pediatrics, 

137(5), 727–730. 

Valois, R. F., Zullig, K. J., Huebner, E. S., & Drane, J. W. (2004). Physical activity behaviors 

and perceived life satisfaction among public high school adolescents. [Electronic 

version]. Journal of School Health, 74(2), 59–65. 

Varni, J. W., Burwinkle, T. M., Katz, E. R., Meeske, K., & Dickinson, P. (2002). The 

PedsQL™ in pediatric cancer. Cancer, 94, 2090–2106. 

Varni, J. W., Katz, E. R., Colegrove, Jr. R., & Dolgin, M. (1995). Perceived physical 

appearance of children with newly diagnosed cancer: A path analytic model. Journal 

of Behavioral Medicine, 18(3), 261–278. 

Varni, J. W., Seid, M., Knight, T. S., Burwinkle, T., Brown, J., & Szer, I. (2002). The 

PedsQL™ in pediatric rheumatology. Arthritis & Rheumatism, 46(3), 714–725. 

 



78 

Varni, J. W., Seid, M., & Kurtin, P. S. (2001). PedsQL 4.0™: Reliability and validity of the 

pediatric quality of life inventory™ version 4.0 genetic core scales in healthy and 

parent populations. Medical Care, 39(8), 800–812. 

Varni, J. W., Seid, M., & Rode, C. A. (1999). The PedsQL: Measurement model for the 

Pediatric Quality of Life Inventory. Medical Care, 37(2), 126–139. 

Van Veldhoven, N. H. M. J., Wijnroks, L., Bogaard, J. M., & Vermeer, A. (2000). Effects of 

an exercise program (PEP) for children with asthma: Results of a pilot study. 

Pediatric Exercise Science, 12, 244–257. 

Walker, L. S., & Greene, J. W. (1991). The Functional Disability Inventory: Measuring a 

neglected dimension of child health status. Journal of Pediatric Psychology,16(1), 

39–58. 

Weston, A. T., Petosa, R., & Pate, R. R. (1997). Validation of an instrument for 

measurement of physical activity in youth. Medicine and Science in Sport and 

Exercise, 29(1), 138–143. 

Windsorovà, D., Stewart, S. M., Lovitt, R., Waller, D. A., & Andrews, W. S. (1991). 

Emotional adaptation in children after liver transplantation. Journal of Pediatrics, 

119, 880–887. 

Wise, B. V. (2002). In their own words: The lived experience of pediatric liver 

transplantation. Qualitative Health Research, 12(1), 74–90. 

Woodfield, L., Duncan, M., Al-Nakeeb, Y., Nevill, A., & Jenkins, C. (2002). Sex, ethnic and 

social-economic differences in children’s physical activity. Pediatric Exercise 

Science, 14, 277–285. 

 



79 

Zitelli, B. J., Miller, J. W., Gartner, J. C., Malatack, J. J., Urbach, A. H., & Belle, S. H., et al. 

(1988). Changes in life-style after liver transplantation. Pediatrics, 82(2), 173–180. 

Zullig, K. J., Valois, R. F., Huebner, E. S., & Drane, J. W. (2005). Adolescent health-related 

quality of life and perceived satisfaction with life [Electronic version]. Quality of Life 

Research, 14, 1573–1584.  

 



80 

Appendix A. The Child Behavior Checklist (ages 6–18) 
 

 
 
 
 
 

 



81 

 
 

 



82 

Appendix B. The Self-Perception Profile for Children 
 

 
 

 



83 

   
 
 
 

 



84 

 
 

 



85 

 
 

 



86 

Appendix C. The Self-Perception Profile for Adolescents 
 

 

 



87 

 
 

 



88 

 

 



89 

Appendix D. Functional Disability Inventory 
 

 
 

 



90 

Appendix E. The PedsQL™ Pediatric Quality of Life Inventory (ages 8–12)  
 

 
 
 
 
 

 



91 

           

     
 

 



92 

Appendix F. The PedsQL™ Pediatric Quality of Life Inventory(ages 13–18) 
 
 

 
 

 



93 

 
 

 



94 

Appendix G. The Previous Day Physical Recall 
 

 
 
 
 
 
 

 



95 

 
 
 

 



96 

 
 

 



97 

Appendix H. Demographic Questionnaire for Parents 
 

 

 



98 

 

 



99 

 
 
 

 



100 

Appendix I. Daytime Physical Activity Questionnaire for Children 
 

 

 



101 

 
 

 



102 

Appendix J. Medical Information Sheet for Chart Review 
 

 

 



103 

 

 



104 

Appendix K. Assent Form for Children Between 8 and 12 Years Old 
 

 

 



105 

 

 



106 

Appendix L. Consent Form for Parent of Children Between 8 and12 Years Old 
 

 

 



107 

 

 



108 

 

 



109 

Appendix M. Consent Form for Parents and Children Between 13 and 18 Years Old  
 

 

 



110 

 

 



111 

 

 



112 

Appendix N. Recruitment Sheet for Parents 
 

 
 

 



113 

 
 

 



114 

Appendix O. Committee of Human Research Approval Letters 
 

 
 
 

 



115 

 
 

 



116 

 
 
 

 



117 

 

 


	The impact of physical activity on emotional and behavioral problems. Participating in physical activity or vigorous activity appears to have positive effects on children’s emotional problems. A number of studies have shown that a higher intensity of and greater amount of physical activities is associated with a lower rate of emotional problems such as anxiety and depression in healthy children (Donaldson & Ronan, 2006; Ferron, Narring, Cauderay, & Michaud, 1999; Kirkcaldy et al., 2002). In contrast, a lower level of physical activity has been associated with psychosomatic complaints in children (Steptoe & Butler, 1996). In addition, sedentary children who watched more than four hours of television per day had more withdrawn behavior in comparison to children who watched television less than two hours per day (Özmert, Toyran, & Yurdakők, 2002).  
	Aims of the Study 
	Definition of Terms

	Self-concept. The Self-Perception Profile for Children (SPPC) was developed by Harter (1985) for use with children between the 3rd and 8th grades. The profile has 36 self-report items and six domains including scholastic competence, social acceptance, athletic competence, physical appearance, behavioral conduct, and global self-worth. Internal consistency for subscale coefficients ranged from .85 to .71 within the four different samples (Harter, 1985), and construct validity was supported with factor analysis. Harter did not report test-retest reliability, but three-month test-retest reliability ranged from .70 to .87 and from .69 to .80 for nine months with the early version of this questionnaire (four domains only) (Harter, 1982). The measure has a total score as well as sub-scores for each specific domain. Subsequent study has provided support for the measure validity and reliability (Granleese & Joseph, 1994; Schumann et al., 1999; Thill, Holmbeck, Bryant, Nelson, Skocic, & Uli, 2003).
	Quality of life. Children’s quality of life was measured using the PedsQL™ Pediatric Quality of Life Inventory. It has 23 items and covers children’s assessment of difficulties related to physical, emotional, social and school functioning for children between 2 and 18 years of age. In this study, the children’s (ages 8 to 12) and adolescent’s (ages 13 to 18) versions of PedsQL™ were used. PedsQL™ 4.0 has a modest internal consistency (r = .70), and construct validity as supported by factor analysis (Varni, et al., 2001). Discriminant validity has been supported by findings that showed the PedsQL( scores were lower on health-related quality of life issues for children with chronic illnesses than for healthy children (Varni, Burwinkle, Kate, Meeske, & Dickinson, 2002; Varni, Seid, et al., 2002). Raw scores range from 0 to 4 (0 = never having a problem and 4 = almost always having a problem). Scores are then reversed and transformed to yield a range from 0 to 100. Scores for quality of life are calculated as a total score, a physical health summary score (sum of eight items of physical functioning scales), and a psychosocial health summary score (sum of five items each for emotional, social, and school functioning scores). Higher scores indicate a child’s greater health-related quality of life.  

	A subjective measurement of physical activity was used and MET scores were calculated only from after-school time. Future studies should use objective physical activity measures such as actigraphy for greater accuracy and include school hours in the assessment for a more comprehensive appraisal. However, subjective measurement is still important in order to understand how children spend their active and inactive time and to distinguish between sedentary versus academic activities. In addition, physical activity levels for children between eight and nine years of age were determined by parents’ report to reduce potential effects of children’s cognitive limitations on recall. However, parents’ recall of their children’s activity after school may be less informed than children’s self-report; therefore, future study should include both subjective and objective measurement of activity during all of the children’s daytime activity. 
	In a future study, it may be useful to examine self-concept with a more activity-specific measure rather than using a general self-concept scale. A specific physical self-concept scale that assesses perceived competence in different aspects of physical concept such as fitness and sports competence may more clearly show the relationships between physical activity and self-concept.
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