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ABSTRACT OF THE DISSERTATION 
 

Weight loss Success among Overweight Children:   
What predicts short-term outcome?  

 

by  

 

Danute Stase Mockus 

Doctor of Philosophy in Public Health (Epidemiology) 

University of California, San Diego, 2010 
San Diego State University, 2010 

 
Professor Caroline A. Macera, Chair 

 

 Epidemic increases in obesity in the United States have focused research 

attention on prevention and treatment issues.  Rates of obesity have steadily 

increase over the past 20 years. Adult and child obesity rates have both 

increased.  The percentage of children at risk for overweight (at or above the 85th 

percentile body mass index for age) increased significantly from 28.2% to 33.6% 

between 1999 and 2004.  One out of every three children in the United States is 

overweight or obese.  Much effort is now focused on prevention of obesity.  

However, varied results have been demonstrated.   

 Data analyzed as part of this dissertation were collected during a pediatric 

obesity treatment trial (“Childhood Obesity Treatment: A Maintenance Approach”) 



  

xviii 
 
 

funded by a five-year grant from the National Institute for Child and Human 

Health Development.  Over a three year period (three fall cohorts), overweight 

children (aged 7-12 years), along with one obese parent were invited and agreed 

to participate in the 20-week weight loss phase of the Family Weight Control and 

Prevention Program in San Diego, California.   

 This study sought to examine predictors of short term weight loss or 

stabilization among overweight children enrolled in this family-based behavioral 

intervention.  Offered is an examination of areas to be considered when 

designing a weight loss intervention program and evaluating what components to 

maintain as part of an overall program while attempting to reduce participant 

burden. 

 First evaluated was whether demographic variables affected outcome in 

an intervention targeting overweight children. Race/ethnicity and socioeconomic 

status were not found to have a differential effect on the amount of weight lost or 

self-efficacy.  This suggests that intervention strategies don’t always need to be 

tailored to race/ethnicity or socioeconomic status. 

 Next evaluated was dietary self-monitoring.  As found previously among 

adults and adolescents, preadolescent children who completed journals on a 

more consistent basis, lost more weight comparatively.  Additionally, any self 

monitoring was beneficial for weight loss when compared to those who did not 

journal.   
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 Finally, we demonstrated that physical activity self-efficacy is an important 

variable to consider in the planning of exercise programs that are components of 

weight loss interventions. 



 

1 
 

 
CHAPTER 1: INTRODUCTION 

 
BACKGROUND AND SIGNIFICANCE 
 
The Obesity Epidemic 

 Epidemic increases in obesity in the United States (Strauss & Pollack, 

2001) have focused research attention on prevention and treatment issues.  

Rates of obesity steadily increased during the end of the last century. (Flegal, 

1999; Flegal, Carroll, Ogden, & Johnson, 2002) NHANES survey data showed 

that the prevalence of overweight increased significantly from 55.9% in 1994 to 

64.5% in 2000. (Flegal, Carroll, Ogden, & Johnson, 2002; Freedman, Kettel 

Khan, Serdula, Galuska, & Dietz, 2002)   Over 64.5% of all US adults were 

estimated to be overweight (25<BMI<30) and at risk of obesity-related health 

consequences.  The prevalence of adult obesity (defined as a body mass index > 

30) increased by 7.6%, from 22.9% in 1994 to 30.5% in 2000. By the 2007-2008 

survey, 33.8% of all US adults were obese. (Flegal, Carroll, Ogden, & Johnson, 

2010) Similar increases were experienced in industrialized nations and even in 

developing countries, among the most affluent social categories. (WHO, 2002)  

These increases, in the United States, occurred among both genders, across age 

groups and ethnic/racial populations. 

 While adult obesity rates have increased, so too have rates of childhood 

obesity.  As reported by Ogden and colleagues, prevalence of overweight in 

children increased significantly over the last half of the preceding decade. 

(Ogden, Flegal, Carroll, & Johnson, 2002)  Increases among age categories for 
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children surveyed in the NHANES continuous survey were as follows: from 7.2 to 

10.4% (p=0.04) for 2-5 year olds, from 11.3 to 15.3% (p=0.02) for 6-11 year olds, 

and from 10.5 to 15.5% (p<0.001) for 12-19 year old adolescents. (Ogden, 

Flegal, Carroll, & Johnson, 2002)  While these increases have occurred across 

ethnic groups, the increase in overweight among children was most striking 

among Non-Hispanic black children and Mexican American children.  Children in 

the heaviest weight categories getting were also becoming heavier, putting them 

at significantly increased risk of obesity-related morbidity. (Flegal & Troiano, 

2000) Prevalence of overweight children ages 6-11 years as measured by the 

NHANES survey (1999-2000) was 15.3% (SE 1.7).  This was a change from the 

1988-1994 survey that reported a prevalence rate of 11.3% (SE 1.0). Overweight 

was defined as BMI for age > 95th percentile.  A disparity in prevalence among 

ethnic groups was also noted for this age group as well: Non-Hispanic white 

(11.8%, SE 2.4), Non-Hispanic black (19.5%, SE 2.0), Mexican American 

(23.7%, SE 2.0). 

 The percentage of children at risk for overweight (at or above the 85th 

percentile body mass index (BMI) for age) increased significantly from 28.2% to 

33.6% between 1999 and 2004. (Ogden, Carroll, McDowell, Tabak, & Flegal, 

2006)  Between 1999 and 2004, childhood overweight, defined as BMI for age > 

95th percentile increased from 15.1% to 18.8% for 6-11 year olds, and from 

14.8% to 17.4%  for 12-19 year olds. This NHANES survey found sex and 

race/ethnicity differences in the prevalence of overweight.  By the 2007-2008 

survey, 16.9% of all children aged 2-19 years old were at or above the 95th 
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percentile on the BMI-for-age growth charts and 31.7% were at or above the 85th 

percentile. (Ogden, Carroll, Curtin, Lamb, & Flegal, 2010)  There was no 

significant change in trends between this last survey and the 1999-2000 survey, 

except increases among 6-19 year old boys in the heaviest weight categories.   

 Childhood obesity is a serious concern because approximately 24-44% of 

overweight preschool children will become obese adults (Eriksson, Forsen, 

Tuomilehto, Osmond, & Barker, 2001, Serdula et al.,1993).  Overweight children 

are at risk of developing chronic conditions such as diabetes, hypertension, and 

cardiovascular disease at significantly younger ages (Fall et al., 1995, Must et al., 

1999).  These epidemic increases in overweight across the United States 

(Strauss & Pollack, 2001) and internationally (Prentice, 2006) have focused 

research attention on prevention and treatment issues.  

Consequences of Childhood Obesity 

 There are many medical and psychosocial consequences associated with 

childhood obesity.(Geib, Parhofer, & Schwandt, 2001) Childhood obesity is a risk 

factor for obesity in adulthood (Ericksson, Forsen, Tuomilehto, Osmond, & 

Barker, 2001) and potential development of obesity-related conditions such as 

Type II diabetes, hypertension, hyperlipidemia, and cardiovascular disease.(Fall 

et al., 1995; Must et al., 1999)  Approximately 24-44% of overweight preschool 

children will remain obese into adulthood.(Serdula et al., 1993)   

 Adolescent obesity had been linked to obesity in adulthood, predisposing 

a person to increased chronic disease risk. (Kuh, Hardy, Chaturvedi, & 

Wadsworth, 2002) In addition to adult health consequences, more immediate 
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morbidities have been identified.  Children and adolescents who are obese or 

overweight evidence higher blood lipid levels as compared to their normal weight 

peers.  There has been demonstrated increase in low-density lipoproteins and 

reduction in high-density lipoproteins.  This is a lipid profile that has been 

consistently associated with cardiovascular disease morbidity risk in adulthood. 

(Gower, Nagy, & Goran, 1999)  Glucose intolerance has been increasingly 

diagnosed among overweight children. (Ravelli, van der Meulen, Osmond, 

Barker, & Bleker, 2000)  William Dietz pointed out, in his 1998 JAMA editorial, 

that there has been a striking increase in the incidence of Type II diabetes (non-

insulin dependent diabetes mellitus) among American adolescents. (Dietz, 1998, 

2001; Hiel, 2002) Rates have increased as much as 10-fold over the past 20 

years in some regions of this country. (Dietz, 2001)  Hypertension, while not a 

common childhood condition, has been associated with childhood overweight 

and obesity with about 60 percent of all child hypertensives also being in the 

higher BMI percentile ranges for sex and age.  Obese children are nine times 

more likely to have persistently elevated blood pressure as compared to their 

normal weight peers. (Dietz, 2001) In addition to cardiovascular complications, 

orthopedic morbidity is increased with increasing weight.  Specifically, these 

children are at increased risk of flat feet, slipped capital femoral epiphysis and 

bowing of the tibia and femur among other musculoskeletal abnormalities. 

(Ebbeling, Pawlak, & Ludwig, 2002)  The mechanism behind this is thought to be 

that the tensile strength of bone and cartilage in children doesn’t adequately 

adapt to the excess weight.  Pulmonary complications include sleep apnea, 
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asthma and exercise intolerance; the latter two of which can create a cyclical risk 

situation such that they will limit physical activity in the obese child thus creating 

the potential for more weight gain. (Ebbeling, Pawlak, & Ludwig , 2002)     

 Psychosocial problems are also more commonly experienced among 

overweight children.  These children are subjected to discrimination by their 

peers at very early ages. By the time children reach school-age, they already 

associate excess weight with negative characteristics such as laziness and 

stupidity. (Hill & Silver, 1995; Hill & Melanson, 1999)  As early as age five, these 

children may develop a negative self-image, which can negatively affect self-

esteem in adolescence. (Davison & Birch, 2001) Teasing is a common 

experience of overweight children (Epstein, Wing, Koeske, & Valoski, 1985), a 

risk factor for body image concerns (Dounchis, Hayden, & Wilfley, 2001) and has 

been linked to lower rates of physical activity. (Pietrobelli, Leone, Heymsfield, & 

Faith, 1998)  

Causative Factors 

 It has been hypothesized that body weight is regulated by several 

physiological mechanisms that maintain balance between energy intake (food) 

and energy expenditure (metabolism, physical activity). (Ebbeling, Pawlak, & 

Ludwig, 2002; Lustig, 2001)  While genetic background may predispose one to 

obesity, given the increased prevalence in obesity across all age and ethnic 

groups, environmental and perinatal factors will have a stronger effect on the 
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development of obesity. (Kramer et al., 1985; Rolland-Cachera, Deheeger, 

Akrout, & Bellisle, 1995; Safer, Agras, Bryson, & Hammer, 2001)  

  Childhood obesity is likely caused by a combination of many factors and 

incidence is determined by the interactions between these factors.  Documented 

prenatal factors related to increased risk of childhood overweight and obesity 

include caloric deprivation during critical periods in pregnancy, maternal insulin-

dependent diabetes, higher birth weight, and maternal obesity. (Ebbeling, 

Pawlak, & Ludwig, 2002; Whitaker & Dietz, 1998)  Additionally, decreased child 

physical activity and increased sedentary behavior (television viewing) have been 

show to potentiate further development of obesity. (Anderson, Crespo, Bartlett, 

Cheskin, & Pratt, 1998; Epstein & Goldfield, 1999; AAP, 1997)  Dietary factors 

such as increased saturated fat consumption despite a decrease in total fat 

calories, increased simple carbohydrate consumption, soda and sweetened 

beverage consumption and energy-dense, nutrient poor food choices as well as 

increasing portion sizes have been associated with increased prevalence of 

obesity. (Ebbeling, Pawlak, & Ludwig, 2002; McGloin et al., 2002) 

 Familial factors in the development of obesity include parental obesity 

status, low socioeconomic status, especially for girls, neglectfulness in the family 

environment, disinhibited parental eating behavior, and high levels of parental 

control over children’s eating.  While no consistent evidence that obese children 

have higher caloric intake compared to leaner children, reduced caloric 

consumption is a necessary part of any child weight loss program. (Wilfley & 

Saelens, 2001)  Protective postnatal factors include breastfeeding (Kramer, 
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1981) and increased parental activity (decreased sedentary behavior) as well as 

increased support of physical activity. (Maffeis, Micciolo, Must, Zafanello, & 

Pinello, 1994)  

Weight loss Interventions 

 Effective treatment strategies are individualized and typically involve 

increased energy expenditure (more physical activity, less sedentary behavior) 

and decreased energy intake (controlled calorie consumption). (Epstein & 

Goldfield, 1999)  Varied results, especially with respect to long-term weight 

maintenance have been found.  While treatment is important for those who have 

already reached overweight status, prevention is critical. (Connolly, Gargiula, & 

Reeve, 2002) 
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CHAPTER 2: METHODS 

SUBJECT SELECTION 

Subject Recruitment 

 Participants were recruited throughout the San Diego County community 

with efforts geared towards ensuring ethnic diversity in the sample.  A full-time 

recruitment coordinator was responsible for all recruitment strategies, including 

newspaper advertisements, flyer postings, television news coverage, recruitment 

through physician and pediatrician offices.  Study recruitment brochures were 

distributed at all recruitment locations.  All brochures were written in English with 

no translation into other languages.  Newspaper advertisements were placed on 

several occasions each spring and summer in local newspapers. 

Inclusion Criteria 

Children included in the study were between the ages of 7 and 12 years, 

and classified as overweight/obese.  Overweight/obesity was defined as having 

weight that is 20 to 100% greater than the weight at the 50th percentile BMI for 

their sex and age as well as being above the 85th percentile for weight and 

triceps skin fold. (Must et al., 1991) This cross-classification for 

overweight/obesity was employed to ensure that all children exceeded the weight 

for height criteria for overweight and also had excessive body fat.  Additionally, 

the children needed to have at least one overweight/obese parent to ensure 

excess weight and body fat.   
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Families consented to participate in a program for treatment of the obese 

child, and one obese parent agreed to attend all parent/child treatment meetings 

as the participating parent.  Before beginning treatment, all families consented to 

participate in both phases (20-week weight loss and 16-week maintenance). 

Families were made aware from the onset that they were to be randomly 

assigned to a maintenance condition (or a no- treatment control group) and that 

they would not be informed of which maintenance condition they had been 

assigned to until the end of the weight loss phase of treatment. (Wilfley et al., 

2007) 

Exclusion Criteria  

Families were excluded if there was a) thought disorder, suicidality, bipolar 

disorder, or drug or alcohol dependence in either the parents or the participating 

child; b) a reading problem in the child that would prevent him or her from being 

able to read treatment materials (i.e., from being able to read at a third-grade 

level); c) an inability of the child or participating parent to speak or read English 

at a third-grade level; d) a physical disability or illness in either the participating 

parent or the child that prevented him or her from doing physical activity at a level 

equivalent to a brisk walk or that places severe restriction on diet; e) a 

medication regimen for either the child or the participating parent that affects his 

or her weight; or f) child or parent involvement in active psychiatric treatment for 

an ongoing problem that causes either social or occupational impairment.  In 

addition, parents (participating and nonparticipating) and children were excluded 

if they were diagnosed with an eating disorder (i.e., anorexia nervosa, bulimia 
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nervosa, binge eating disorder) or had subclinical levels of eating disturbance 

(i.e., reporting key eating disorder behaviors of purging, fasting, or binge eating 

more than two times per month; (APA, 1994).   

Final Study Sample 

 The data analyzed as part of this dissertation were collected during a 

pediatric obesity treatment trial (“Childhood Obesity Treatment: A Maintenance 

Approach”) funded by a five-year grant from the National Institute for Child and 

Human Health Development (NICHD).  Over a three year period (three fall 

cohorts), overweight children (aged 7-12 years) along with one overweight parent 

were invited and agreed to participate in the 20-week weight loss phase at the 

Family Weight Control and Prevention Program in San Diego, California.  All 

child-parent dyads who completed the weight loss phase were then randomized 

to one of 3 maintenance conditions irrespective of weight loss success.  The 

aims of the proposed dissertation were different from the aims of the funded 

study. The specific aims of the funded study addressed the examination of 2 

different behavioral approaches to maintain weight loss. Only data collected from 

baseline through the end of weight loss treatment were analyzed for this 

dissertation study.   

 Of the 1,161 families who contacted the clinic about the study, 596 were 

found eligible for phone screen.  Five hundred thirty-three completed the phone 

screen and 314 of those completed the application.  Three hundred three families 

were invited to orientation, with 284 attending orientation and 269 being invited to 
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clinical interview.  Of those selected for clinical interview, 44 decided not to 

participate, and 21 were found ineligible, leaving 204 eligible for enrollment.  Of 

the 204 parent-child dyads enrolled in the weight loss program, 153 completed 

the weight loss phase. 

 The subjects recruited for participation were ethnically representative of 

the San Diego County population.  The study population was broadly 

representative of San Diego County with roughly the same percentage of 

Caucasian subjects, slightly lower percentage Hispanic subjects, a slightly higher 

proportion of African-American subjects, and lower Asian subjects as compared 

to San Diego County 2000 Census data.   The proportion of Hispanic subjects 

may have been lower than the proportion who applied to participate in the study 

due to the exclusion of families who could not read/write English at a third grade 

level.  The lower proportion of Asian participants may have been because rates 

of obesity among Asians were lower than among other ethnic categories and 

fewer may have applied to be part of the overall study.  The study sample was 

62.3% female, which was higher than the proportion of females in San Diego 

County (49.7%).  More families with a female child may have applied to be 

participants since parents of preadolescent children may be more concerned with 

weight issues in female children.   

 For the entire sample at baseline, ten percent of child participant’s 

mothers had completed a high school degree, with an additional 39.2% 

completing some college or vocational training, 30.4% completing a college 

education and 16.7% completing a graduate degree.  Four percent of participant 
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families reported a household income below $20,000 per year and 10.8% 

reporting yearly household income of between $20,000 and $29,999.  The mean 

age at baseline of the participating children was 9.8 years.  Mean percent 

overweight among children at baseline was 63.5% (SD=19.9%). 

 While children in this study participated in a family-based weight loss 

intervention, analyses to address each of the three research questions utilized 

only child data.  This was done to ascertain the most conservative estimates of 

child behavior related to weight loss and physical activity.  Despite the children 

living in home environments with their parents, they were prompted to enact their 

own dietary and physical activity adjustments.  Ratings of self-efficacy and social 

support were also independently rated by the children apart from parental 

influences.  This dissertation seeks to describe what relates to compliance with 

dietary and physical activity recommendations in a weight loss intervention. 

INTERVENTION DESCRIPTION 

Assignment to Weight Loss Groups 

 All families who successfully met study inclusion criteria underwent the 

same structured weight loss intervention while being randomly assigned to 

different group meeting times.  This was done to ensure family availability for 

meeting night and to ensure that the groups were equivalent on child gender, 

child age, child percent overweight (measure of obesity), and parent percent 

overweight.  There was no distinct variation in meeting content between the 

different meeting nights or over the three cohorts. 
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Description of the Weight loss Intervention 

The Traffic Light Diet served as the basis for reducing caloric intake and 

improving food choice.  The dietary component of this intervention program used 

a system contained in hardcopy manuals created by Len Epstein and colleagues.  

(Epstein et al., 1985)  Within The Traffic Light Diet, foods were divided into the 

colors of the traffic light, representing stop (RED), approach with caution 

(YELLOW), and go (GREEN) hence its name.  The goal of this diet was to 

provide the most nutrition for the lowest caloric cost, while maximizing nutrient 

density.  Moreover, within this diet, families were encouraged to choose healthy 

foods based on individual, familial, and cultural preferences from lists of foods 

commonly available in the home.  The Traffic Light Diet required no special, and 

hence limited, prescribed foods or food plans. Thus, the approach was adaptable 

to all cultural groups. The diet was designed to decrease caloric intake and 

increase nutrient density.  In the case where a child or parent reached ideal 

weight, they were instructed to increase their caloric intake by 100 kilocalories 

per day until they reached the highest level at which they did not gain weight. 

The activity component was a lifestyle activity program, in which children 

and parents chose activities from an extensive list to meet calorie expenditure 

goals.  The activity component also involved encouraging children and their 

parents to decrease their sedentary activity. Physical activity plans were 

individualized for children and parents to help them increase their physical 

activity from habitual levels. The activity component and self-monitoring of 
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physical activity began in the fourth week of the treatment intervention. Self-

monitoring of dietary intake was assigned from the first week of the intervention.   

The final component of intervention was behavior modification.  Several 

behavior modification techniques were taught, including: self-monitoring, positive 

reinforcement, through praise and reciprocal contracting, stimulus control and 

modeling.  Parents were taught the incremental, long-term benefits and the 

appropriate use of praise and positive reinforcement in order to increase the 

behaviors of healthy eating and physical activity.  Children were also told how 

modeling works and how they can help their parents by also modeling good 

behavior.   

Pattern of Participation 

 Prospective participant families were contacted by the recruitment 

coordinator and completed an initial phone screen.  Once it was determined, 

based on the results of the phone screen, that the family met initial inclusion 

criteria for the study, they were invited to attend an orientation session.  At this 

session, a brief presentation about the study was made and families had the 

opportunity to discuss any questions or concerns with program personnel.  

Clinicians then met with the families on an individual basis to further evaluate 

whether the family met all inclusion criteria and to screen for any exclusion 

criteria.  Signed parental informed consent and child assent forms were 

collected.  During the twenty week weight loss program, families received weekly 
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20-minute individualized behavioral skills sessions with a trained counselor 

followed by separate 40-minute child and parent groups. 

Statistical Power Calculation 

 Power estimates for an unmatched cohort study were calculated using the 

G-Power program (Version 2.0, Faul & Erdfelder).   In order to detect a small 

effect size (0.10) given an alpha of 0.05, power was calculated to be 0.9234 in a 

sample size of 204 child-parent dyads (a dyad is considered 1 subject unit).  A 

power of 0.92 is above the level (0.80) considered adequate to decrease type II 

error. This power analysis was calculated assuming that a multiple regression F 

test would be used to test statistical significance.  Any findings may reliably be 

attributed to a true difference between the comparison groups.   

MEASURES 

Demographics   

Socioeconomic Status 

Race/ethnicity, sex and household demographic characteristics were 

assessed via parent survey.  The Hollingshead Four Factor Index socioeconomic 

score (SES score) was calculated using the occupation and education codes for 

each parent (Hollingshead, 1975).  Occupation was coded according to the 

category in which the listed occupation fell and ranged from 1 (farm 

laborers/menial service) to 9 (executives, major professionals).  Education was 

coded as the highest level of education completed and ranged from 1 (completed 

less than a 7th grade education) to 7 (completed graduate degree).  Individual 
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SES scores were calculated for each parent as follows: [(occupation score * 5) + 

(education score * 3)].  If both parents contributed in the household, then the 

average of each SES score was taken.  If the participating parent was divorced 

and the other parent did not contribute financially, only the participating parent’s 

SES score was used.   Possible SES scores ranged from 8 to 66.   

Anthropometric Measures 

 Body composition.  Child and parent weights were assessed by a balance 

beam scale, calibrated daily.  Heights were assessed using a stadiometer, 

calibrated in 1/8-inch intervals. Interns and staff were trained to accurately 

measure height and weight. On the basis of height (in meters) and weight (in 

kilograms) data, measures of relative weight were calculated, BMI and percent 

overweight.   

 Body Mass Index (BMI) was calculated according to the following formula: 

(BMI = kg/m2).  BMI is a reliable and valid measure of adiposity among children 

and adults (Dietz & Robinson, 1998).  

 Percent overweight was calculated using the current BMI in relation to 

50th percentile BMI for children and adults, based upon sex and age (Must, 

Dallal, & Dietz, 1991).  For example, if a child had a BMI of 30, and the 50th 

percentile BMI for that child based on his/her sex and age was 25, then the 

percent overweight would be 20 percent (30/25 = 1.20).  Percent overweight 

(%OV) was calculated as the ratio of the child’s BMI to the 50th percentile BMI for 

children for sex and age. The exact formula was as follows:    
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[Child’s BMI-BMI at 50th percentile (for age & gender)]   * 100 

[ BMI at 50th percentile (for age & gender) ] 

 BMI Z-score was also calculated using CDC generated SAS Code with 

age and gender based BMI variance.  BMI Z-score gives number of standard 

deviations relative to mean (for reference population - in this case use CDC's 

reference population) for a given individual's BMI (need age, gender, height, 

weight).  

Psychometric Measures 

Current Child Reading Level and Psychological Problems  

 The following psychometric tests were used to determine parent and child 

psychopathology and child reading level for study inclusion.   

The Achenbach Child Behavior Checklist-Parent Version (CBCL; 

Achenbach & Elderbrock, 1991; Achenbach, 1991) is a questionnaire 

administered to the participating parent in order to assess a broad range of child 

psychopathology.  Revisions to the original checklist (Achenbach & Elderbrock, 

1991) have made the scales more compatible with DSM-IV. The CBCL includes 

loneliness, anxiety, and depression subscales, which will all be examined. 

 The Brief Symptom Inventory (BSI) is a 53-item self-report inventory of 

adult psychopathology that produces an overall global index of psychopathology, 

while measuring nine primary symptom domains.  The BSI has good internal 

consistency among its factors and is highly correlated with the lengthier 

Symptom-Checklist-90-R (SCL-90-R) across all nine domains of 

psychopathology measured.  (Derogatis, 1995) 
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 The PRIME-MD is a combination questionnaire and respondent-based 

interview assessment of five major adult psychiatric disorders including mood, 

anxiety, alcohol, eating, and somatoform disorders.  This measure has been 

shown to be a valid and reliable screening instrument for detecting adult 

psychopathology relevant to the study inclusion/exclusion criteria.  (Spitzer et al., 

1994; Johnson et al., 1995) 

 The Wide Range Achievement Test for Children-Revised (WRAT-3) is a 

general achievement test of children’s reading, mathematics, and spelling.  The 

reading subtest was administered at baseline to determine the child’s reading 

level as treatment materials such as the treatment manual was designed to be 

understandable to children having at least a 3rd grade reading level. (Wilkinson, 

1993) 

Perceived social support and self-efficacy for enacting dietary change   

The Social Support and Eating Habits Survey and Social Support and 

Exercise (SSEHS/SSES) is a 43-item self-report questionnaire, used to assess 

both friend and family support for dietary and physical activity behaviors. The 

scale is considered valid for use in adults (Sallis, Grossman, Pinski, Patterson, & 

Nader, 1987) and children (Sallis, Pinski, Patterson, & Nader, 1988).    Summary 

variables available for analysis included child ratings of 1) family encouragement, 

2) family discouragement, 3) friend encouragement and 4) friend discouragement 

of eating habit changes. Each summary subscale had a range of 5 to 25. Higher 

scores represented greater perceived social support to make eating habit 

changes.   
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Self-efficacy for enacting dietary or physical activity changes 

Coping skills and self-efficacy for overcoming barriers to engaging in 

weight-related behaviors were measured, as behavioral self-efficacy may predict 

outcome. (AbuSabha & Achterberg, 1997; Sallis et al., 1992)  The Child Dietary 

Self-Efficacy Scale is a 15-item scale found to be valid and reliable (Parcel et al., 

1995; Edmundson et al., 1996) in measuring child self-efficacy in choosing 

healthy, low-fat food items instead of higher fat, higher calorie food items 

(Cronbach's alpha (α) = 0.84).The summary variable used from this measure is a 

sum of the 15 measure items, where a higher score indicates higher dietary self-

efficacy.  The range of possible summary scores were -15.0 to +15.0. Change in 

self-efficacy was calculated as the difference between total score at the end of 

weight loss minus total score at baseline.  

Physical Activity Self-Efficacy and Outcome Beliefs  

The Self-Efficacy Scale for Children’s Physical Activity (SESCPA) is a 32-

item scale designed to measure children’s physical activity self-efficacy and 

outcome beliefs.  Three factors for self-efficacy are derived from summations of 

seventeen items and include support seeking, overcoming barriers and seeking 

positive alternatives. Sixteen items were summed to provide two factors for 

outcome beliefs including social outcomes and physical activity outcomes.  The 

subscales have good internal reliability and preliminary evidence for validity 

among school-aged children (Saunders et al. 1997).   

The self-efficacy subscales explore children’s perceptions about their 

ability to achieve or overcome issues related to being more physically active.  
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The Support Seeking subscale is made up of 7 questions asking children to 

judge whether they can ask a parent/guardian to sign them up for a 

sport/physical activity event, ask a parent/guardian to take them to an event, ask 

a best friend or parent/guardian to engage in physical activity with them, ask a 

parent or other adult to get them equipment, have the skills to be active, or could 

be active most days outside of school.  The Barriers subscale asked the children 

to judge (using yes/no question format) whether they could be active no matter 

how busy they were, how tired they felt, how hot or cold the weather was, or how 

much homework they had.  The Positive Alternatives subscale asked the kids to 

judge whether they could be physically active despite having to stay home, being 

able to watch television or play video games, would rather be doing something 

else, having friends who discouraged them or wanted them to do something else, 

or if they could be active three times a week for the next two weeks. 

 The two Outcome Beliefs subscales asked children to report their beliefs 

about how being physically active would make them feel or affect them socially or 

emotionally.  The Physical Outcomes subscale asked them to report if they 

thought being physically active would keep them in shape, be boring, make them 

better at sports, be fun, keep them healthy, injure them, control their weight, be 

embarrassing, give them energy, tire them, or cause pain and soreness.  The 

Social Outcomes subscale asked them if they believed physical activity would 

help them make new friends, spend more time with friends, improve their 

appearance and attractiveness, and work out their anger.  The subscales were 

sums of the various items. 
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Weight-related behaviors 

 Self-report measures of dietary intake and objective measures of child 

physical activity were obtained.   

Dietary Intake Measurement 

Food Records. Child dietary intake was measured via self-report in the 

form of 7-day food records. To enhance accuracy, participants were given self-

monitoring training to carefully record intake. Although weekly food records were 

reviewed during weekly sessions, any additions made by counselors were 

disregarded during the coding process. This decision was made so that the most 

accurate representation of level of participant recording could be made.  

Recording Competency. Much of the research on dietary self-monitoring 

research has used a summary index constructed by Kirschenbaum and 

colleagues (Baker & Kirschenbaum, 1998, 1993). Calculation of the self-

monitoring index involves summing compliance variables {each day participant’s 

monitoring of all foods eaten (at least 3 distinct entries) + any food eaten + any 

time recorded when food was eaten   + any quantity of food eaten + any grams of 

fat consumed – not monitoring}. Since participants were asked to record red food 

servings instead of fat grams, the item “any grams of fat consumed” was 

replaced with “any red foods eaten.” The range of the daily monitoring index is –1 

to + 5, based on a yes=1/no=0 scoring system for each of the index component 

questions. Items in this scale were chosen by Baker and Kirschenbaum because 

they were found to be highly inter-correlated with each other and correlated with 
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weight loss. Weekly summary monitoring indexes were derived by totaling the 

daily index sums resulting in sums that ranged from (-7 to +35) for each 7 day 

period. Average monitoring index was derived by calculating the mean weekly 

monitoring index across the 20 weeks of the intervention. Because this index 

scores component behaviors of self-monitoring, it was used to assess average 

completeness of monitoring over the intervention. 

Recording compliance. A method to evaluate the relation between total 

days of dietary self-monitoring compliance and weight loss is to rate recording 

sufficiency (Saelens & McGrath, 2003). For each day, a participant’s food record 

was found to meet recording sufficiency criteria if he/she recorded at least 5 

separate food or beverage items for that day. This cutoff was chosen based on 

previous literature (Jahns, Siega-Riz, & Popkin, 2001) suggesting that 

adolescents consume three meals and two snacks per day, allowing for the 

opportunity to log at least one item from each eating episode. As noted by Jahns 

and colleagues, there has yet to emerge consensus for defining what constitutes 

a meal or snack. Since the children in this study were of younger age (7-12 

years), they did not note time each food item was eaten despite provision in the 

food record of a column named “time”. The daily food record was not broken 

down into meal categories and without knowledge of time associated with each 

food item, we were unable to assign whether a food item belonged to a meal or 

snack period. It should be noted that the count for recording sufficiency was 

made based on presence of 5 separate recordings on separate lines. The 

summary variable of total days criteria met ranged from 0 to 140 days as this was 
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the length of the intervention. Percentage of total days recording sufficiency 

criteria were met was used as a measure of total self-monitoring compliance. 

Physical Activity Measurement 

 The Computer Science and Applications Actigraph (CSA) is an activity 

monitor that was used to provide an objective measure of the children’s physical 

activity level.  The CSA is sensitive and specific for the detection of human 

motion and has been validated among children. (Trost et al., 1998; Janz, 1994)  

The CSA provides activity counts across small epochs, thus providing estimates 

of energy expenditure and activity patterning.  CSA activity monitor count ranges 

have been estimated to correspond to various intensity levels of activity in 

children. Children in this study were asked to wear the CSA monitors for four 

days as this was the length of time that has been found to provide an adequate 

estimate of habitual activity.  (Coleman & Epstein, 1998) 

Average daily minutes of moderate, vigorous and very vigorous activity 

were calculated for each day determined to be a valid day that the child wore the 

monitor utilizing a program created by Dr. Stuart Trost and colleagues.  Four 

summary variables were created for analysis: a) average moderate, vigorous, or 

very vigorous activity minutes across the assessment period (up to 4 days) and 

b) average moderate + any greater intensity activity minutes across the same 

period. 
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Abstract 

Objective 

 Dietary self-efficacy related to weight loss in adults is well documented, but 

inconsistently documented in children. This study evaluates whether self-efficacy is 

related to weight loss among overweight children after controlling for sex, 

socioeconomic status and race/ethnicity.  

Methods 

 Study population consisted of 150 overweight children aged 7 to 12 years 

participating in a 20-week weight loss program in San Diego, California from 1999-

2002.  Complete data were available for 143 children. 

Results 

 Percent overweight decreased and dietary self-efficacy improved from 

baseline to intervention-end (p < 0.001).  Improvements in self-efficacy unrelated to 

sex, socioeconomic status, or race/ethnicity.  No significant association found 

between self-efficacy and change in percent overweight (p = 0.859). 

Conclusions 

 Even though self-efficacy significantly improved in this sample of overweight 

children, improvement was not directly associated with weight loss. Because of the 

relation shown in adults, future studies should examine this issue in younger children 

and adolescents.
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Introduction 

Childhood obesity has become an emerging epidemic in American society.  

The percentage of children at risk for overweight (at or above the 85th percentile 

body mass index (BMI) for age) increased significantly from 28.2% to 33.6% from 

1999 to 2004 (Hedley et al., 2004; Ogden, Flegal, Carroll, & Johnson, 2002; Ogden 

et al., 2006).  During this same time, the percentage of children aged 6 to 11 years 

at or above the 95th percentile BMI for age increased from 15.1% to 18.8% and 

disparities by sex and race/ethnicity were apparent (Ogden et al., 2006).    

Recognition of the costs of obesity including increased health care 

expenditures related to emotional and physical morbidities has focused research on 

evaluation of the benefits of weight loss and maintenance of this loss.  Dietary 

modifications and adoption of physical activity regimens are most often 

recommended for weight loss in both adults and children. (Epstein, Wing, Koeske, & 

Valoski, 1985) However, dietary modification and increased physical activity are not 

the sole components necessary for weight loss.  Internal forces thought to influence 

weight loss include self-esteem, perceived social support and self-efficacy.   

 While self-efficacy has been shown to be related to weight loss in adults 

(Delahanty, Meigs, Hayden, Williamson, & Nathan, 2002; Edell, Edington, Herd, 

O’Brien, & Witkin, 1987), few studies demonstrating a direct association to weight 

loss in children has been inconsistently found (Reynolds, Yaroch, Franklin, & Maloy, 

2002). This study evaluates whether dietary self-efficacy is related to weight loss 
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among overweight children during a 5-month intervention after controlling for 

demographic factors such as sex, socioeconomic status (SES) and race/ethnicity.   

Research Methods and Procedures 

Subjects 

Children considered for participation needed to be 20 to100% overweight 

based on age and sex, and had to speak and read English at a 3rd grade level or 

higher in order to understand treatment materials.  These children were between the 

ages of 7 and 12 years at study onset and participated with one overweight (BMI 

>25) parent in a family-based weight loss intervention in San Diego, California during 

September 1999 through February 2002.  Referrals to this study were made through 

local pediatrician offices, media announcements and postings.   

 Children were excluded if any of the following were present: current 

psychopathology or eating disorder, a medical condition for which a structured 

weight loss program would be contraindicated, a physical limitation or illness that 

would interfere with adherence to physical activity recommendations (e.g., unable to 

perform at a level equivalent to a brisk walk), a weight-affecting medication regimen, 

or self-reported substance abuse. 

 Of the 1,161 families who contacted the clinic about the study, 596 were 

eligible for phone screen.  Five hundred thirty-three completed the phone screen and 

314 of those completed the application.  Three hundred three families were invited to 

orientation, with 284 attending orientation and 269 being invited to clinical interview.  
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Of those selected for clinical interview, 44 decided not to participate, and 21 were 

found ineligible, leaving 204 eligible for enrollment.   

Of those, 153 parent-child dyads finished the intervention, with complete 

baseline self-efficacy and weight data available for 150 children (73.5% of the 

eligible sample).  Ultimately 38.4% of the boys dropped out or provided incomplete 

data compared to only 19.8% of girls enrolled in the study (p=0.005).  No statistically 

significant differences between those with and without complete data were found for 

baseline overweight status, age, race/ethnicity, and dietary self-efficacy.  (Data not 

shown) 

Components of the Intervention 

During the 20-week intervention, children took part in a child-only group 

meeting following a 20-minute family session with a trained counselor. The weight 

loss intervention had three components: 1) dietary modification, 2) increases in 

physical activity, and 3) behavior change skills.  Participants were instructed to 

follow the Traffic Light Diet (Epstein & Squires, 1988), which served as the basis for 

reducing caloric intake and improving food choice.  Children met every week at the 

Family Weight Control and Prevention Program offices located near San Diego State 

University in San Diego, California.  

Assessment Measures  

Self-efficacy for enacting dietary changes 
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The Child Dietary Self-Efficacy Scale is a 15-item self-report scale found to be 

valid and reliable (Edmundson et al., 1996; Parcel et al., 1995) in measuring self-

efficacy for choosing healthy, low-fat food items instead of higher fat, higher calorie 

food items (Cronbach's alpha (α) = 0.84 (Parcel et al., 1995). The summary variable 

used from this measure is a sum of the 15 measure items, where a higher score 

indicates higher dietary self-efficacy (possible range from -15 to +15). Change in 

self-efficacy was calculated by subtracting the baseline score from the total score at 

the end of the program.  This continuous variable was used in pre-post t-tests as 

well as regression analyses.  In addition, a dichotomous categorization 

(improvement versus a decrease or no change in self-efficacy) was created for 

further analysis. 

Demographics 

Sex, SES, race/ethnicity, and related household demographic characteristics 

were assessed via parent survey. The Hollingshead Four Factor Index 

socioeconomic score (SES score) was calculated using the occupation and 

education codes for each parent (Hollingshead, 1975).  Occupation was coded 

according to the category in which the listed occupation fell and ranged from 1 (farm 

laborers/menial service) to 9 (executives, major professionals).  Education was 

coded as the highest level of education completed and ranged from 1 (completed 

less than a 7th grade education) to 7 (completed graduate degree).  Individual SES 

scores were calculated for each parent as follows: [(occupation score * 5) + 
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(education score * 3)].  If both parents contributed in the household, then the 

average of each SES score was taken.  If the participating parent was divorced and 

the other parent did not contribute financially, only the participating parent’s SES 

score was used.   Possible SES scores range from 8 to 66.  Among our sample, 

SES ranged from 20 to 66 which was middle-to-high SES.  For subjects without 

complete data available with which to calculate SES based on the aforementioned 

calculation, a linear regression analysis of all subjects’ education and occupation 

levels was run.  The following equation was created: Occupation Score = .019 + 

1.132(Education Score).   SES scores were then calculated using this interpolated 

occupation score. 

Racial/ethnic categories available for selection on the Hollingshead 

questionnaire included American Indian/Alaska Native; Asian/Pacific Islander; Black, 

not of Hispanic origin; Hispanic; Caucasian, not of Hispanic origin; or other.  For 

analysis purposes due to low numbers in certain categories, race/ethnicity was 

collapsed down to Caucasian versus all others.  

Body composition 

 At baseline and post-intervention, height was measured using a stationary 

stadiometer and weight was measured using a calibrated balance beam scale.  BMI 

was calculated as weight (kilograms) divided by height (meters2).  While BMI is 

considered a reliable and valid measure of adiposity among adults and adolescents 

(Dietz & Robinson, 1998), it is not the most accurate measure for children (Cole, 

Faith, Pietrobelli, & Heo, 2005). A more accurate measure of overweight in children 
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is percent overweight, calculated as the ratio of the child’s current BMI to the 50th 

percentile BMI for children according to sex and age (Story et al., 2001).   

Data analytic plan 

A series of preliminary descriptive analyses were conducted to examine 

missing values and distributional characteristics.  There were no missing weight 

outcome values. Self-efficacy score, anthropometric measures and SES were found 

to be normally distributed, with no skewness or kurtosis.  Age was adjusted for in the 

final regression analyses.  

Changes in percent overweight and dietary self-efficacy over the 20-week 

intervention period were examined using paired sample t-tests.  The association 

between the baseline self-efficacy and child weight outcome was tested using simple 

linear regression.  Comparisons of mean change in percent overweight by sex, SES 

and race/ethnicity were tested using analysis of variance or simple linear regression.  

Correlation analyses evaluated the relation between the following variables: baseline 

percent overweight, change in percent overweight, baseline self-efficacy, and 

change in self-efficacy, sex, SES, and race/ethnicity. 

Multivariate regression modeling was used to predict change in percent 

overweight in a model that included the demographic factors and self-efficacy scores 

while adjusting for baseline percent overweight.  Baseline percent overweight was 

included in the model because it was found to be inversely correlated (r = -0.173, p = 

0.034) with change in percent overweight.  
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Participants were dichotomized according to whether their self-efficacy scores 

improved by the end of the intervention.  Those with no change or a decrease in 

self-efficacy were the reference category.  Univariate associations with sex, SES, 

and race/ethnicity were tested using independent sample t-tests and chi-square 

tests.  Logistic regression using stepwise entry of these potential predictors was 

conducted next.  In a second logistic model, percent overweight was included as a 

potential confounder to adjust for any anthropometric differences among the children 

at baseline. 

Results 

Among the 150 children with complete baseline data, 70% were female and 

68.7% were Caucasian.  Mean age at baseline was 10 years (range 7-12 years) and 

the average SES score was 48 (categorized as middle to high SES; range 20 to 66).  

The self-efficacy score averaged 7 with a range of -7 (poor) to +15 (high). (See 

Table 1) 

Paired sample t-tests examined whether there was significant change in 

anthropometric measures for the children.  Children grew, on average, 0.8 inches 

over the five month intervention period (p<0.001).  In all other measures, the children 

experienced significant decreases (p<0.001).  Children lost an average 3.5 pounds 

and had an average decrease of 1.5 BMI units.  Mean percent overweight among 

children at baseline was 64.5%.  At the end of the intervention, mean percent 

overweight was 53.5%, demonstrating a decrease of 11.0%.   
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After calculating Pearson correlation coefficients, higher baseline percent 

overweight was found to be correlated with greater decrease in percent overweight 

(r = -0.17, p = 0.034), lower SES (r = -0.19, p = 0.024), and not being Caucasian (r = 

0.21, p = 0.017). (See Table 2) Higher baseline dietary self-efficacy was correlated 

with a decrease in dietary self-efficacy (r = -0.66, p < 0.001) over the intervention.  

Higher household SES was correlated with younger child age at baseline (r = -0.19, 

p = 0.016), meaning that children who were younger at baseline were more likely to 

have households with higher SES.  

Univariate modeling found no statistically significant association between any 

of the three demographic factors (sex, SES, and race/ethnicity) and change in 

percent overweight.  However, while not reaching statistical significance, boys had a 

greater mean change in percent overweight compared to girls (mean difference = -

2.68, t = -1.723, p = 0.09). In a simple linear regression model, SES was not 

associated with change in percent overweight (t = -3.25, std B = -0.049, p=0.55). 

When comparing mean change in percent overweight among different racial/ethnic 

groups (Caucasian vs. All others) no significant differences in mean change in 

percent overweight were seen (mean difference=0.96, t = 0.69, df = 148, p = 0.49).  

No significant association between dietary self-efficacy and change in percent 

overweight was found (B = -0.015, F = 0.032, df = 1,148, p = 0.86). 

In a multivariate linear regression model that included dietary self-efficacy at 

baseline, demographic factors and baseline percent overweight, only baseline 

percent overweight was significantly related to change in percent overweight.  Our 
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study found that for every 0.19 unit increase in baseline percent overweight, one can 

expect a one percent decrease in percent overweight by the end of the intervention.  

When change in self-efficacy, rather than baseline self-efficacy, was included as a 

variable in the model, no significant improvement in the prediction of weight loss was 

seen.  (See Table 3)   

Of the 143 children with both baseline and post-intervention dietary self-

efficacy scores, the mean at baseline (7.21), improved significantly to 9.31 by the 

end of the intervention (p<0.001).  When the self-efficacy outcome was dichotomized 

(an improvement versus no change/decrease), those who improved had significantly 

lower baseline self-efficacy scores as compared to those who had no change or a 

decrease in self- efficacy.  The groups did not differ on age, baseline percent 

overweight, sex, SES, race/ethnicity, or post weight-loss self-efficacy score.  (See 

Table 4) Children whose scores improved started off with lower scores, while 

children whose scores remained unchanged or decreased reported greater self-

efficacy at baseline.  However, both groups’ scores were not significantly different 

from each other at the end of the weight-loss intervention. 

Logistic regression models examined demographic factors and baseline 

dietary self-efficacy as predictors of change in self-efficacy.  In a model that included 

sex, SES, race/ethnicity, baseline self-efficacy score and age, only baseline self-

efficacy was predictive of whether a child would report improved dietary self-efficacy 

by the end of weight loss (odds ratio = 0.78; 95% confidence interval = 0.71 to 0.86).  
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Discussion   

In examining demographic characteristics, we found that sex, SES and 

race/ethnicity were not related to weight loss.  Differential responses to treatment by 

sex have been demonstrated for children participating in behavioral weight loss 

interventions (Epstein, Paluch, & Raynor, 2001).  Sex may influence response to 

treatments that include physical activity/sedentary behavior targets such that girls 

may respond better to a combined dietary/physical activity intervention for weight 

loss, while boys may tend to respond more favorably to physical activity aspects of 

an intervention (Epstein, Paluch, & Raynor, 2001). This intervention, while including 

physical activity recommendations, focused on enacting dietary change.  When 

looking at the relation of sex to change in percent overweight, boys had larger losses 

than girls (mean difference = -2.68), and this result might have been statistically 

significant with a larger sample of boys.  These equivocal findings suggest that this 

is an area that needs further study.  

While baseline percent overweight was inversely correlated with SES score, 

change in percent overweight did not vary significantly by SES.   The role of SES in 

obesity seems to vary by race/ethnicity. (Crawford, Story, Wang, Ritchie, & Sabry, 

2001)  For example, in a study evaluating dietary behavior related to SES and 

perceived health status, socio-economically-disadvantaged adults with low income 

and low educational level had worse dietary practices (Lu, Samuels, & Huang, 

2002).  For black adolescent girls, an inverse relation between SES and obesity was 

demonstrated.  No such association was seen for children in this study, although we 
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did not have adequate ethnic diversity in our final study population.  While it has 

been reported that ethnicity and weight perception may moderate response to 

weight loss in adults (Fitzgibbon, Blackman, & Avellone, 2000), no differences were 

seen among the children in this sample.  Perhaps children do not yet have 

established body image criteria like adults who, influenced by ethnicity, may have 

differential perceptions of what is considered overweight and thus not respond as 

readily to treatment. As found in previous literature (Story et al., 2001), in our 

sample, higher baseline percent overweight was associated with greater weight loss.    

Even though children lost weight and dietary self-efficacy improved during the 

20-week follow-up, change in dietary self-efficacy was not associated with weight-

loss in this sample.  Self-efficacy, the perception of one’s intentions or ability to 

control their environment (internal and external) has been studied with regards to 

many types of health behavior change.  For example, low self-efficacy is a risk factor 

for smoking initiation among adolescents (Edmundson et al., 1996).  In adults, 

weight-loss self-efficacy has been linked to weight loss and, across age groups, 

physical activity self-efficacy predicts whether learned physical activities are 

sustained over a period of time.  (Edmundson et al., 1996; Pinto, Clark, Cruess, 

Szymanski, & Pera, 1999)  Self-efficacy, as well as outcome expectancy, does 

predict weight-loss among adults. (Delahanty, Meigs, Hayden, Williamson, & 

Nathan, 2002; Edell, Edington, Herd, O’Brien, & Witkin, 1987)    Self-efficacy has 

also been suggested as a mediator of weight-loss intervention effects on changes in 

fruit and vegetable consumption in children (Reynolds, Yaroch, Franklin, & Maloy, 
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2002). Ethnicity and weight perception, as well as self-efficacy, have been found 

previously to moderate response to weight-loss treatment in adults (Kimm et al., 

1997; Streigel-Moore, Wilfley, Caldwell, Needham, & Brownell, 1996) and children 

(Delahanty, Meigs, Hayden, Williamson, & Nathan, 2002; Fitzgibbon Blackman, & 

Avellone, 2000).   

Dietary self-efficacy was rated by participants at baseline and end of weight 

loss program.  It was hypothesized that children with greater baseline dietary self-

efficacy (perceiving a greater ability to enact healthy dietary changes) would have 

better weight loss as compared to those with lower self-efficacy.  Child scores of 

dietary self-efficacy at baseline were not statistically related to weight loss outcome 

in this study perhaps due to insufficient power to detect such an association.  Given 

that there was adequate power (94%) to detect a medium effect size (0.3) with the 

sample size achieved, how the children felt about dietary change at baseline did not 

impact significantly the amount of weight they lost.   However, baseline dietary self-

efficacy was predictive of change in self-efficacy by the end of weight loss.  Dietary 

self-efficacy was not directly targeted by this behavioral intervention, improvement 

was seen over the twenty week weight loss period. Self-efficacy improved for 

children who were less certain of their ability to affect change.  Conversely, children 

who perhaps had higher baseline scores reported no change or a decrease in self-

efficacy.  Perhaps, at the onset of the intervention, these children were overconfident 

about their ability to enact change because of their misunderstanding of the amount 

of changes needed.  A leveling effect of being in a weight loss intervention may have 
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occurred such that children who started off lower and children who reported greater 

self-efficacy at baseline were brought closer together by the end of the intervention.  

Children who reported somewhat low confidence for eating changes at baseline 

learned over the intervention period that they did possess the ability to change.  

Children with higher baseline scores may have realized over time that more work 

was involved in enacting dietary changes asked of them during the intervention.   

Since dietary self-efficacy was significantly improved over the course of this 

intervention despite not being directly targeted, future interventions should include 

modules aimed directly at improvement of self-efficacy.  This might elicit a larger 

change that may be found to be significantly related to change in percent overweight 

in children.  

This study has several strengths.  Few studies to date have evaluated the 

association of self-efficacy with sex, SES, and race/ethnicity in relation to weight loss 

among children participating in a weight loss intervention.  The current study has 

follow up measures for a larger sample size (143 children) compared to other 

studies evaluating predictors of weight loss in children participating in a weight loss 

intervention. The lack of ethnic diversity in the final population suggests that further 

evaluation of the uneven withdrawal rates across ethnic/racial groups is warranted. 

The final sample was 68.7% Caucasian, 7.5% African-American, 18.4% Hispanic 

and 5.4 % Other Race/Ethnicity.   

 Future research focused on actively addressing improvement in self-efficacy 

scores in children may elucidate its true relationship to weight loss.  Even though a 



39 
 

 

child’s attitudes may be affected by the parent, it should be noted that the habits 

instilled in childhood may carry forward into adulthood, making it important to 

consider children the primary agents of change.  
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Table 3.1. Baseline demographic characteristics for 150 children 
participating in the 20-week weight loss intervention, San Diego CA 1999-
2002 
    
 Entire cohort 

 n %   
Sex    

Boys 45 30.0  
Girls 105 70.0  

Race/ethnicity    
African-American 10 6.7  

Asian, Native American, Other 8 5.3  
Hispanic 29 19.3  

Caucasian 103 68.7  
Marital status - parent    

Single 6 4.0  
Married or cohabitating 123 82.0  

Divorced  18 12.0  
No report 3 2.0  

Maternal education level attained    
Some/completed high school 18 12.0  

Some/completed college or vocational 
training 99 66.0  

Completed graduate degree 30 20.0  
No report 3 2.0  

Paternal education level attained    
Completed junior high school or less 3 2.0  

Some/completed high school 23 15.3  
Some/completed college or vocational 

training 91 60.7  
Completed graduate degree 28 18.7  

No report 5 3.3  
Household income    

$10,000 to $29,000 14 9.3  
$30,000 to $59,000 43 28.7  
$60,000 to $99,000 65 43.3  

> $100,000 21 14.0  
No report 7 4.7  
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Table 3.1. Baseline demographic characteristics for 150 children 
participating in the 20-week weight loss intervention, San Diego CA 1999-
2002 (Continued) 
    
 Entire cohort 

 n 

Mean  + 
standard 
deviation Range 

Age (years) 150 9.88 + 1.31 (7 to 12) 
Hollingshead Four Factor Index SES 
Score 150 47.49 + 11.07 (20 to 66) 
Baseline dietary self-efficacy scale 150 7.06 + 5.84 (-7 to + 15) 
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Table 3.2. Correlation matrix for covariates; 150 children* over the 20-week weight loss 
intervention, San Diego CA 1999-2002 

Pearson's r      
(p-value) 

Change in 
Percent 

overweight 

Baseline 
Dietary Self 

Efficacy 

Change in 
Dietary Self 

Efficacy 

Hollingshead 
Four Factor 
Index SES 

Score 

Race/Ethnicity 
(coded as 

Caucasian vs. 
all others) 

Sex         
(boys vs. 

girls)  Age 

Baseline 
Percent 

overweight -0.173 (0.034) 
-0.029 
(0.773) -0.039 (0.645) -0.185 (0.024) -0.206 (0.017) 

-0.107 
(0.191) 

0.099 
(0.229) 

Change in 
Percent 

overweight   
-0.015 
(0.859) -0.034 (0.687) -0.049 (0.553) -0.056 (0.494) 

0.155 
(0.058) 

0.105 
(0.203) 

Baseline 
Dietary Self 

Efficacy     
-0.662 

(<0.001) 0.056 (0.498) 0.130 (0.111) 
0.117 

(0.155) 
0.137 

(0.095) 

Change in 
Dietary Self 

Efficacy       0.027 (0.745) 0.042 (0.615) 
-0.017 
(0.843) 

-0.094 
(0.266) 

Hollingshead 
Four Factor 
Index SES 

Score         0.123 (0.135) 
-0.014 
(0.863) 

-0.197 
(0.016) 

Race/Ethnicity 
(coded as 

Caucasian vs. 
all others)           

-0.066 
(0.423) 

0.085 
(0.301) 

Sex (boys vs. 
girls)             

-0.141 
(0.084) 
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Table 3.3.  Multivariate regression modeling weight change among 150 children participating in the 20-
week weight loss intervention, San Diego CA 1999-2002 

Variable Model 1 (n=150) Model 2 (n=143) 

 
Beta (95% CI) p Beta (95% CI) p 

Constant -13.64 (-27.38 to 0.09) 0.05 -14.25 (-28.47 to -0.02) 0.05 

Baseline percent overweight -0.01 (-0.16 to -0.01) 0.02 -0.01 (-0.15 to 0.01) 0.03 
Race/Ethnicity (Caucasian vs. All 
others) -1.52 (-4.35 to 1.30) 0.29 -1.46 (-4.39 to 1.48) 0.33 
Hollingshead Four Factor Index SES 
Score -0.001 (-0.15 to 0.09) 0.63 2.54 (-0.14 to 0.11) 0.77 

Sex (Boys vs. Girls) 2.28 (-0.16 to 5.49) 0.06 2.54 (-0.41 to 5.49) 0.09 

Age (per year) 0.92 (-0.09 to 1.93) 0.07 0.87 (-0.15 to 1.89) 0.1 

Baseline dietary self-efficacy -0.03 (-0.28 to 0.16) 0.58 

Change in dietary self-efficacy     -0.003 (-0.31 to 0.24) 0.80 

R-Square Change   0.08 0.053 0.07 0.11 
Note: Model 1 included baseline dietary self-efficacy while Model 2 included change in dietary self 
efficacy. 

CI=Confidence Interval 
 



 

 

46

 
Table 3.4. Participant characteristics by dietary self-efficacy change category*; San Diego, CA 
1999 - 2002  

 
Dietary Self-Efficacy Change                                       

 
(baseline to post weight loss) 

 
Improved Unchanged/Decreased 

n % n % p** 
Overall sample 83 58 60 42 
Sex 

Boys 22 55 18 45 0.71 
Girls 61 59.2 42 40.8 

Race/ethnicity 
Caucasian 55 55.6 44 44.4 0.46 

All other  28 63.6 16 36.4   

n 

Mean + 
standard 
deviation n 

Mean + 
standard 
deviation   

Age (years) 83 9.87 + 1.23 60 9.81 + 1.47 0.78 
Baseline child percent overweight 83 64.10 + 19.01 60 65.53 + 18.31 0.65 
Hollingshead Four Factor Index SES 
Score 83 47.75 +  10.85 60 47.90 + 11.08 0.93 
Baseline dietary self-efficacy score 83 4.84 + 5.52 60 10.48 + 4.52 <0.001 
Post program dietary self -efficacy score 83 9.80 + 4.06 60 8.63 + 4.91 0.14 
*Data reported for 143 children with complete dietary self-efficacy data  
**Fisher's exact p-value from Chi Square test  
*** P-value from paired samples t-test 
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Abstract 

Objective 

To examine whether dietary self-monitoring is related to weight loss in 

overweight children and whether perceived social support or dietary self-efficacy 

affects this relation. 

Design 

Longitudinal, behavioral intervention study. 

Subjects 

The study population included 147 children, aged 7-12 years, with daily food 

records from a 20-week weight loss program in San Diego, California conducted 

between 1999 and 2002.  

Methods 

Self-monitoring was assessed using two methods: a weekly index as a 

measure of competency (possible range -7 to +35) and recording sufficiency for total 

compliance (percentage of days).   

Results 

Significantly greater decreases in percent overweight were found for children 

with recording competency at or above the median (mean change: -13.4% vs. -

8.2%; p<0.001) or who were compliant in recording > 50% of the days (mean 

change: -13.0% vs. -7.6%; p<0.001). Using hierarchical linear regression, children 

who had a higher average weekly monitoring index or recorded sufficiently on more 

days had significantly greater decreases in percent overweight, after adjusting for 
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age, sex, SES, race/ethnicity and baseline percent overweight (p<0.001).  Perceived 

social support at baseline and dietary self-efficacy were not related to self-monitoring 

or change in percent overweight in this sample.  

Conclusion 

As has been demonstrated with adults and adolescents, self-monitoring in 

children was associated with greater decreases in percent overweight. However, 

dietary self-efficacy and perceived social support were not related to how frequently 

or thoroughly they monitored dietary intake. 
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Introduction 

 Between 1999 and 2004, childhood overweight, defined as BMI for age > 95th 

percentile  increased from 15.1% to 18.8% for 6-11 year olds, and from 14.8% to 

17.4%  for 12-19 year olds (Ogden et al., 2006, Hedley et al., 2004).   Approximately 

24-44% of overweight preschool children become obese adults (Eriksson, Forsen, 

Tuomilehto, Osmond, & Barker, 2001, Serdula et al., 1993).  Overweight children are 

also at risk of developing conditions such as diabetes, hypertension, and 

cardiovascular disease (Fall et al., 1995, Must et al., 1999).  Epidemic increases in 

overweight across the United States (Strauss & Pollack, 2001) and internationally 

(Prentice, 2006) have focused attention on prevention and treatment.  

 Dietary self-monitoring is a component of many behavioral weight loss 

programs for children, adolescents, and adults and one of the most time-consuming 

behaviors asked of participants. In studies evaluating adult weight-regulation, self-

monitoring has been demonstrated to be central to success (Baker & Kirschenbaum, 

1998, O’Neil, 2001, Boutelle & Kirschenbaum, 1998) and suggest that adults need to 

competently monitor on at least 50% of the days. Similarly, for overweight 

adolescents, greater compliance with self-monitoring was associated with greater 

weight loss (Saelens & McGrath, 2003, Kirschenbaum, Germann, & Rich, 2005).  

However, this has not yet been fully evaluated in pre-adolescent children, and we do 

not know whether monitoring compliance or competency is preferential.  

Perceived social support has been demonstrated to predict increased 

physical activity and facilitate dietary changes leading to weight loss among pre-
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adolescent children (Edmundson et al., 1996, Vega et al., 1988).  Self-efficacy has 

also been suggested as a mediator of weight loss intervention effects on changes in 

fruit and vegetable consumption in children (Reynolds, Yaroch, Frankin, & Maloy, 

2002).  

 The current study sought to evaluate the effect of dietary self-monitoring on 

change in percent overweight among children participating in a 20-week weight loss 

intervention. Of particular interest was whether this relationship was affected by 

perceived social support or dietary self-efficacy at baseline.  

Methods 

Participants.  Participants were 204 parent-child pairs, recruited through 

media outlets, postings and referrals from pediatrician offices, who gave informed 

consent to enroll in a pediatric obesity treatment study in San Diego, California 

between 1999 and 2002. Children were excluded if a participating parent was 

normal weight (BMI < 25) or any of the following were present: current 

psychopathology or eating disorder, a medical condition for which a structured 

weight loss program would be contraindicated, a physical limitation or illness that 

would interfere with adherence to physical activity recommendations, a weight-

affecting medication regimen, or self-reported substance abuse. Children considered 

for participation were between 7 and 12 years of age, classified as overweight (20 to 

100% overweight based on age and sex), and spoke and read English at a 3rd grade 

level or higher.    
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Of the 1,161 families who contacted the clinic about the study, 533 completed 

the phone screen and 314 of those completed the application.  Of the 269 selected 

for clinical interview, 44 decided not to participate, and 21 were found ineligible, 

leaving 204 eligible for enrollment.  Of those, 153 finished the intervention, of which 

147 had complete weight and food record data. A participant was considered to 

have complete data if they had anthropometric measurements at the beginning and 

the end of the weight loss intervention and completed at least one weekly food 

record.  Among the 57 who dropped out before the end of the intervention or had 

incomplete data, 54.4% were girls, compared to 68.7% of those who completed 

treatment. However, the distribution of boys versus girls was not significantly 

different (p=0.07) for those who provided complete outcome data versus those who 

did not.   No differences between those with and without complete data were found 

for baseline percent overweight, age, race/ethnicity, SES, perceived social support 

for enacting dietary change or dietary self-efficacy . (See Table 1)  We certify that all 

applicable institutional and governmental regulations concerning the ethical use of 

human volunteers were followed during this research. Approval was received from 

the University of California at San Diego Human Research Protections Program and 

the San Diego State University Institutional Review Board.  

Description of the Weight Loss Intervention. Families received weekly 20-

minute individualized behavioral skills sessions with a trained counselor followed by 

separate 40-minute child and parent groups. The intervention was comprised of 

three components: 1) dietary modification, 2) increases in physical activity, and 3) 
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behavior change skills. Participants were instructed to follow the Traffic Light Diet 

(Epstein, Wing, Koeske, & Valoski, 1985), which categorized foods and beverages 

by the colors of the traffic light according to the amount of dietary fat and/or sugar 

per serving. Red foods (>five grams of fat/serving, low in nutrient density and/or high 

in calories) were limited to 15 or fewer per week. Caloric goals for children were 

1100-1300 kcal/day. As part of the intervention, participants were trained to self-

monitor their dietary intake.  

Assessment Measures  

Demographics. Race/ethnicity, sex and household demographic 

characteristics were assessed via parent completion of the Hollingshead 

Demographics Questionnaire (Hollingshead, 1975).  The Hollingshead Four Factor 

Index socioeconomic score (SES score) was calculated using occupation and 

education codes for each parent .  Occupation was coded according to the category 

in which the listed occupation fell and ranged from 1 (farm laborers/menial service) 

to 9 (executives, major professionals).  Education was coded as highest level of 

education completed and ranged from 1 (less than a 7th grade education) to 7 

(graduate degree).  Individual SES scores were calculated for each parent as 

follows: [(occupation score * 5) + (education score * 3)].  If both parents contributed 

in the household, then the average of each SES score was taken.  If the participating 

parent was divorced and the other parent did not contribute financially, only the 

participating parent’s SES score was used.   Possible scores range from 8 to 66.     
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Racial/ethnic categories available for selection included American 

Indian/Alaska Native; Asian/Pacific Islander; African-American, not of Hispanic 

origin; Hispanic; White, not of Hispanic origin; or Other.  Due to low numbers in 

certain categories, race/ethnicity was analyzed as White versus All others.  

Food Records. Child dietary intake was measured via self-reported 7-day 

food records. To enhance accuracy, participants were given self-monitoring training 

to carefully record food intake. Although food records were reviewed during weekly 

sessions, additions made by counselors were disregarded during coding so that the 

most accurate representation of recording could be made.  

Recording Competency. Previous research used a self-monitoring index 

constructed by Kirschenbaum and colleagues (Baker & Kirschenbaum, 1993, 1998). 

Calculation of this index involved summing compliance variables {each day 

participant’s monitoring of all foods eaten (at least 3 distinct entries) + any food 

eaten + any time recorded when food was eaten + any quantity of food eaten + any 

grams of fat consumed – not monitoring}. As our participants were asked to record 

red food servings rather than fat grams, the item “any grams of fat consumed” was 

replaced with “any red foods eaten.” Scores of the daily monitoring index ranged 

from –1 to + 5, based on a yes=1/no=0 scoring system for each of the index 

component questions. Weekly summary monitoring indexes were derived by totaling 

the daily index sums resulting in sums ranging from (-7 to +35) for each 7 day 

period. Average monitoring index was derived by calculating the mean weekly 

monitoring index across the 20-week intervention. Because this index scores 
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component behaviors of self-monitoring, it was used to assess recording 

competency. 

Recording compliance.  A newer method was developed to evaluate the 

relation between total days of dietary self-monitoring compliance and weight loss by 

rating recording sufficiency (Saelens & McGrath, 2003). Each day was scored as 

sufficient if there were at least 5 separate food or beverage items recorded on 5 

separate lines. This cutoff was chosen based on previous literature (Jahns, Siega-

Riz, & Popkin, 2001) suggesting that adolescents consume three meals and two 

snacks per day, allowing for the opportunity to log at least one item from each eating 

episode. As noted by Jahns and colleagues, there has yet to emerge consensus for 

defining what constitutes a meal or snack. Since the children in this study were of 

younger age (7-12 years), they did not always note time each food item was eaten 

so we were unable to determine whether a food item belonged to a meal or snack 

period. Percentage of days sufficiency was met (out of a possible 140 days) was 

used to measure compliance. 

Perceived social support and self-efficacy for enacting dietary change. The 

Social Support and Eating Habits Survey and Social Support and Exercise 

(SSEHS/SSES) is a 43-item self-report questionnaire, used to assess both friend 

and family support for dietary and physical activity behaviors. The scale is 

considered valid for use in adults (Sallis, Grossman, Pinski, Patterson, & Nader, 

1987) and children (Pietrobelli, Leone, Heymsfield, & Faith).    Summary variables 

available for analysis included child ratings of 1) family encouragement, 2) family 
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discouragement, 3) friend encouragement and 4) friend discouragement of eating 

habit changes. Each summary subscale had a range of 5 to 25. Higher scores 

represented greater perceived social support to make eating habit changes.  The 

Child Dietary Self-Efficacy Scale (CDSS) is a 15-item scale found to be valid and 

reliable (Edmundson et al., 1996, Parcel et al., 1995) in measuring child self-efficacy 

in choosing healthy, low-fat food items instead of higher fat, higher calorie food 

items. The range of possible summary scores was -15.0 to +15.0. 

Body composition. Height and weight were measured at baseline and post-

intervention. Height (in meters) was measured using a stationary stadiometer and 

weight (in kilograms) was measured using a calibrated balance beam scale. Body 

mass index (BMI) was calculated as weight/height2 (kg/m2). While BMI is considered 

a reliable and valid measure of adiposity among adults and adolescents (Dietz & 

Robinson, 1998), it is not the most accurate measure of change in children (Cole, 

Faith, Pietrobelli, & Heo, 2005).  Percent overweight was calculated as the ratio of 

the child’s BMI to the 50th percentile BMI for children according to sex and age 

(Parcel et al., 1995). The exact formula is as follows:    

      [Child’s BMI-BMI at 50th percentile (for age & sex)]   * 100  

[ BMI at 50th percentile (for age & sex) ] 

Statistical Analyses 

Diagnostic Analyses. A series of preliminary descriptive analyses were 

conducted to examine distributional characteristics. No imputation of missing data 
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was undertaken. No skewness or kurtosis necessitating transformation was found 

for self-monitoring scores, anthropometric measures, social support or self-efficacy 

summary measures or age.  

Main Analyses. Linear regression was used to evaluate the relation between 

change in percent overweight and self-monitoring, and to determine if recording 

competency or compliance differed by baseline perceived social support or dietary 

self-efficacy. Independent sample t-tests were used to determine if change in 

percent overweight differed by whether a child compliantly recorded on 50% or 75% 

of the intervention days and whether a child was above or below the median 

competency score of 13.5.   

  Finally, stepwise least squares linear regression was used to evaluate 

whether there was an association between dietary self-monitoring and change in 

percent overweight. Baseline percent overweight was entered at step 1 for each 

model, followed in step 2 by the dietary self-monitoring variable. The social support 

and self-efficacy variables were subsequently available for entry in the last step. 

Each model was adjusted for age, race/ethnicity (white/nonwhite), sex and SES. 

Results 

 The participating children had a mean age at baseline of 9.9 years and were 

predominantly female (68.7%).  In our sample, 68.7% of children were Caucasian, 

18.4% Hispanic, and 7.5% African-American. Children reported lower perceived 

encouragement from friends for enacting dietary change (mean=7.81, range 5 to 25) 

compared to encouragement from family (mean=16.1, range 5 to 25). Conversely 
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higher perceived discouragement from friends (mean 11.3, range 5 to 25) was 

reported as compared to discouragement from parents (mean=10.95, range 5 to 25). 

Mean baseline dietary self-efficacy score was 7.0 (range -7.0 to 15.0). The average 

number of days for which a child compliantly recorded was 73.1 days out of a 

possible 140 days (SD=34.2) equaling a mean percent of 52.2 percent (SD=24.1). 

The average recording competency across the 20-week intervention was 14.2 

(SD=9.4) out of a possible 35. (See Table 1) 

Mean percent overweight among children at baseline was 64.4% (SD=18.5). 

At the end of the intervention, mean percent overweight was 53.5% (SD=18.8), 

demonstrating a mean decrease of 10.9% (SD=7.9). Using paired t-tests, statistically 

significant improvements were seen in perceived family encouragement (p<0.001). A 

significant increase in perceived discouragement to make eating changes from 

friends was reported (p=0.002). Children reported significant improvement in dietary 

self-efficacy ratings (p<0.001) at the end of the intervention as well. (See Table 2) 

Linear regression was used to examine the relation between dietary self-

monitoring and change in percent overweight.  A significant inverse relation 

(p<0.001) between self-monitoring and change in percent overweight was found, 

after controlling for baseline percent overweight. Children who recorded on more 

days (mean=52.2%, SD=24.4), indicating better compliance, had greater decreases 

in percent overweight (mean decrease=-10.7, SD=7.9; adj R2=.156, partial 

correlation=-.374, p<0.001) than those who recorded less frequently.  Similarly, a 

significant inverse relation (p<0.001) was found between average recording 
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competency and change in percent overweight (mean=14.2, SD=9.4; adj R2=.116, 

partial correlation=-.317), controlling for baseline child percent overweight. Thus, 

children who had better recording competency had greater decreases in percent 

overweight than children with poorer recording competency.   

As shown in Table 3, the decline in percent overweight was greater for 

children whose average recording competency was at or above the median of 13.5 

(mean change: -13.4% vs. -8.2%; p<0.001) than those who were below the median.  

Children who had higher compliance as measured by recording sufficiency on at 

least 70 days (50%) as compared to those who had inadequate recording had a 

significantly greater decrease in percent overweight (mean change: -13.0 vs. -7.6; 

p<0.001). Those who were compliant on at least 105 days (75%) had even greater 

decreases in percent overweight as compared to the rest of the sample (mean 

change: -14.2% vs. -9.5%; p=0.002). Generalized linear modeling was used to 

examine graphically the change in percent overweight by the aforementioned 

recording compliance or competency categories, adjusting for age, sex, baseline 

perceived social support and dietary self-efficacy. (See Figure 1) 

It was hypothesized that higher baseline perceived social support for change 

and higher dietary self-efficacy, separately, might predict higher degree of dietary 

self-monitoring during weight loss treatment. In a regression model that included 

baseline percent overweight, age, sex, race/ethnicity and SES score, self-efficacy 

was not found to be related to percentage of days that recording sufficiency criteria 

were met (F=0.87, df=6, 129, p=0.52). In a second regression model that included 
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the four social support summary variables along with baseline percent overweight, 

age, sex, race/ethnicity and SES score, none were found to be related to recording 

sufficiency (F=1.41, df=9, 123, p=0.19). Neither self-efficacy at baseline (F=1.46, 

df=6, 129, p=0.18) nor perceived social support at baseline (F=0.95, df=9, 123, 

p=0.47) were related to average weekly recording competency in regression models 

that included child baseline percent overweight and age.  

Finally, multivariate regression models using either percentage of days 

recorded sufficiently (compliance) or average weekly recording competency to 

predict change in percent overweight, while adjusting for age, race/ethnicity, sex and 

SES as well as baseline percent overweight, social support and self-efficacy. Both 

recording compliance (Adj. R2=0.19, R2 change = 0.157, p<0.001) and competency 

(Adj. R2=0.0.21, R2 change = 0.139, p<0.001) were significantly related to change in 

child percent overweight for children participating in this weight loss intervention.  

Age and percent overweight at baseline, sex, race/ethnicity, SES, perceived social 

support to enact dietary change and dietary self-efficacy were not found to contribute 

significant additional explanation of the variance in child percent overweight change 

thus ending each model run at the 2nd step. (See Table 4)   

Discussion 

As demonstrated with adolescents and adults in previous studies (O’Neil, 

2001, Kirschenbaum, Germann, & Rich, 2005), self-monitoring of dietary intake was 

found to be associated with significantly greater decreases in percent overweight in 

this population of children. We found no support, however, for the hypothesis that 
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children who thought at baseline that they would be better at enacting eating 

behavior changes or would have more support from family and friends in enacting 

these changes, would have greater weight loss as defined as change in percent 

overweight. Despite several studies having found associations between social 

support or self-efficacy and weight change (Edmundson et al., 1996, Vega et al., 

1988), inconsistent conclusions as to how well subjects can predict their outcomes 

are still seen (White et al., 2004). In this sample, perceived ability to make changes 

or perceived support for these changes were not related to how frequently 

(percentage of days recording sufficiency criteria was met) or how competently 

(average monitoring index) dietary intake was self-monitored.   

Using food records, self-monitoring behavior was examined for competency 

and compliance.  Calculation of the average weekly monitoring index was used as a 

measure of compliance over the 20-week intervention. While the participants were 

given semi-structured food records to complete each week, they were asked to 

record all component items of this index. The mean competency score among 

participants in this study was 14.2 (SD = 9.4). While possible average weekly 

competency could have ranged from -7 to 35, our participants had moderate to high 

competency and there was variability among the children. However, no equivalent 

studies using this index to rate child food records were located and thus comparison 

of results was not possible.  Recording compliance was calculated as the 

percentage of days that at least 5 items were recorded in the food record. Children 

in our study met this criteria on average slightly more than half the time 
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(mean=52.2%) suggesting greater total compliance than was seen among 

adolescents in Saelens and McGrath’s study (the majority of their participants self-

monitored 25% or the time or less).  

Along with good adherence to keeping the food records, significant decreases 

in percent overweight were related to level of self-monitoring, similar to previous 

research.  As seen in Figure 1, average recording competency (average monitoring 

index at or above the median 13.5) and recording compliance category (at or above 

50% of days or at or above 75% of days) were significantly related to change in child 

percent overweight.  

 Given the robust findings across age groups and studies, dietary self-

monitoring should be considered an integral component of weight loss programs for 

children. Compliance for monitoring dietary intake as measured by percentage of 

days achieving recording sufficiency may be a preferable therapeutic goal as it is 

potentially easier to achieve. Asking children to write down items consumed, rather 

than additionally asking them to record calories and red food servings may elicit 

greater adherence to self-monitoring. Baker and Kirschenbaum had found when 

constructing the monitoring index, it was the combination of those items as well as 4 

other items better predicted weight loss and maintenance (Baker & Kirschenbaum, 

1993). However, Saelens and McGrath found that number of items recorded, 

number of items for which amount or serving sizes were recorded and number of 

items for which calories were recorded were not significantly associated with weight 

loss or maintenance among adolescents in their study (Saelens & McGrath, 2003). It 
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may be the action of writing items down rather than specifics about the items that 

acts as a behavioral prompt to adhere to the dietary recommendations of the 

intervention. Interventions should strive to promote completion of dietary monitoring 

record for at least 50% of the intervention period as this may be a more achievable 

goal for children during a weight loss program that could still lead to significant 

weight loss (Kirschenbaum, Germann, & Rich, 2005).  

 Strengths of this study were that it had a larger sample size and younger age 

group than most studies evaluating predictors of weight loss in preadolescent 

children and that it looked to evaluate the interaction of social support and self-

efficacy with self-monitoring in relation to weight loss among overweight children 

participating in a family-based weight loss intervention, something not prevalent in 

the literature. 

The sample recruited for participation in this intervention was ethnically 

representative of the residents of San Diego County, a diverse and geographically-

expansive locale (U.S. Census Bureau, 2002).  However, despite the recruited 

sample being ethnically diverse, the final sample had less ethnic diversity.  Another 

limitation of this study may be that change in social support and self-efficacy were 

not directly targeted as part of the weight loss intervention, preventing a definitive 

conclusion regarding the lack of association between these baseline variables and 

adherence to self-monitoring. Though baseline values of these measures were 

excluded in the final model steps due to lack of significant relation to outcome, 

perceived social support and self-efficacy summary measures were found to have 



64 
 

 

changed significantly over the course of the weight loss intervention (Table 2). 

Analyses conducted using change in these measures rather than baseline values 

did not predict change in percent overweight.  The change variables were excluded 

in stepwise regression just as in the previous models using baseline values. 

 While more days meeting recording sufficiency criteria was associated with 

greater weight loss, participants were instructed to complete a fairly structured food 

record. Future research should focus on whether use of a less structured food 

record (excluding calorie counting, fat gram recording, et cetera) in child-focused 

weight loss interventions would still demonstrate the same weight loss results.  
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Table 4.1. Weight-loss program participant characteristics and comparison to dropouts; San Diego, CA 
1999 - 2002  
 Participants Dropouts  

 n %   n %   P value 
Sex        

Boys 46 31.3  26 45.6  0.07 
Girls 101 68.7  31 54.4   

Race/ethnicity        
Caucasian 101 68.7  30 52.6  0.17 

Hispanic 27 18.4  15 26.3   
African-American 11 7.5  8 14.1   

Other  8 5.4  4 7   
 n Mean (SD) n Mean (SD) p 

Age (years) 147 9.8 1.3 57 9.7 1.5 0.46 
Baseline percent overweight 147 64.5 18.3 57 65.7 19.2 0.67 
SES (Hollingshead Index) 138 47 11.4 34 44.9 12.1 0.36 
Dietary self-efficacy scale 145 7 5.9 48 6.7 6.5 0.79 
Social support survey for dietary behaviors        

Encouragement        
Family 144 16.1 4.8 55 17.2 4.2 0.15 
Friend 145 7.8 4.0 55 8.4 3.9 0.32 

Discouragement        
Family 143 11 4.0 54 11.4 4.5 0.54 
Friend 144 11.3 4.7 54 10.6 4.3 0.33 

Recording Compliance *        
Total days 5 or more items recorded 147 73.1 34.2 51 21 23.7 <0.001 
Percentage of days 5 or more items 

recorded 147 52.2 24.1 51 15 16.9 <0.001 
Recording Competency *        

Average weekly monitoring index 147 14.2 9.4 51 5.2 12.8 <0.001 
SD: Standard Deviation 
* Dietary monitoring measured during intervention thus differences were expected since dropouts completed fewer food records  
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Table 4.2. Changes in outcome measures for 147 children aged 7-12 over the 20-week weight loss intervention, 
San Diego CA 1999-2002 

    Baseline  
Post 

Intervention Change       

 n Mean (SD) Mean (SD) Mean (SD) t df 
P 

value 

Height, meters 147 1.44 0.09 1.44 0.09 0.02 0.01 
-

35.57 146 <0.001 
Weight, kilograms 147 58.11 12.34 56.67 12.62 -1.45 2.79 6.3 146 <0.001 
Body Mass Index (BMI) 147 27.55 3.37 26.08 3.5 -1.47 1.32 13.52 146 <0.001 
BMI Z-Score* 147 2.21 0.3 2.0 0.37 -0.21 0.17 15.25 146 <0.001 

Percent overweight 147 64.49 18.32 53.83 18.62 
-

10.66 7.92 16.33 146 <0.001 
Social support survey for dietary 
behaviors            

Family encouragement 143 16.06 4.82 19.55 4.69 3.5 5.65 -7.4 142 <0.001 
Friend encouragement 143 7.78 3.98 8.13 3.84 0.35 4.99 -0.84 142 0.403 

Family discouragement 142 10.8 3.97 10.74 4.29 -0.06  5.29 0.13 141 0.899 
Friend discouragement 141 11.18 4.74 12.6 4.41 1.43 5.35 -3.17 140 0.002 

Dietary self-efficacy scale 136 5.75 4.43 7.07 3.53 1.32 3.78 -4.08 135 <0.001 
* Calculated using CDC LMS method and reference population 

    SD: Standard Deviation 
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Table 4.3. Changes in percent overweight from baseline to post-intervention by self-monitoring categories 
among children aged 7-12, San Diego CA 1999-2002 

   Yes No     

 n 

Mean 
Percent 

Overweight 
Change (SD) n 

Mean 
Percent 

Overweight 
Change (SD) 

Mean 
Difference 

(SE) 

df t P value 
 

                Recording competency 
13.5 (median) 75 -13.37 (7.85) 75 -8.16 (7.09) 5.21 (1.22) 148 4.27 <0.001 

         
Recording compliance         

50% of the days (70 days) 83 -13.02 (8.01) 64 7.60 (6.69) 5.42 (1.24) 145 4.36 <0.001 
75% of the days (105 days) 36 -14.17 (6.56) 111 -9.52 (8.01) 4.64 (1.47) 145 3.15 0.002 
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Table 4.4. Linear regression models predicting change in percent overweight among 147 children aged 
7-12, San Diego CA 1999-2002 
Model A Variables included* Unstandardized Beta SE t p 
Step 1 Constant -10.23 7.07 -1.45 0.15 

 Baseline percent overweight -0.08 0.04 -2.04 0.04 
 Age 0.49 0.54 0.92 0.36 
  Sex 2.21 1.48 1.49 0.14 

 Race/Ethnicity (Caucasian vs. all others) -2.37 1.52 -1.56 0.12 
 SES score 0 0.06 -0.03 0.98 

Step 2 Constant -8.69 6.55 -1.33 0.19 
 Baseline percent overweight -0.06 0.04 -1.73 0.09 
 Age 0.59 0.5 1.2 0.23 
 Sex 2.39 1.37 1.74 0.08 

 Race/Ethnicity (Caucasian vs. all others) -1.21 1.43 -0.84 0.4 
 SES score 0.01 0.06 0.11 0.91 
  Average weekly recording competency -0.33 0.07 -4.68 <0.001 
Model B            
Step 1 Constant -10.23 7.07 -1.45 0.15 

 Baseline percent overweight -0.08 0.04 -2.04 0.04 
 Age 0.49 0.54 0.92 0.36 
 Sex 2.21 1.48 1.49 0.14 

 Race/Ethnicity (Caucasian vs. all others) -2.37 1.52 -1.56 0.12 
 SES score 0 0.06 -0.03 0.98 

Step 2 Constant -5.28 6.54 -0.81 0.42 
 Baseline percent overweight -0.06 0.04 -1.58 0.12 
 Age 0.45 0.49 0.91 0.36 
 Sex 2.43 1.36 1.79 0.08 

 Race/Ethnicity (Caucasian vs. all others) -0.11 1.42 -0.75 0.46 
 SES score 0 0.06 0.08 0.94 
  Percentage of days recorded compliantly  -0.14 0.03 -5.04 <0.001 

SE: Standard Error 
*Variables excluded from stepwise regression include self-efficacy and social support baseline scores due to lack of significant 
contribution to explanation of variance in outcome. 
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Figure 4.1. Change in percent overweight by recording sufficiency and monitoring index  
category among 147 children aged 7-12, San Diego, CA 1999-2002 
Models adjusted for age and sex, baseline perceived social support and dietary self-efficacy. 
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Abstract 

Background  

Physical activity self-efficacy is thought to be an important construct for 

helping children maintain physical activity through their critical teen years.   

Methods  

The study population consisted of 150 overweight children (age 7-12 years) 

with complete baseline and follow-up data on anthropometric measures, physical 

activity self-efficacy and outcome beliefs who participated in a 20-week weight loss 

program in San Diego, California from 1999-2002.  

Results  

Physical activity self-efficacy and outcome beliefs increased over the course 

of the intervention, suggesting that the children felt empowered to seek support for 

physical activity and positive alternatives to sedentary behaviors.  Both boys and 

girls experienced increases in Support seeking self-efficacy, but only girls had 

increases in Positive alternatives self-efficacy and Social outcomes beliefs.  

Following regression analysis, baseline subscale scores were the strongest predictor 

of each final subscale score.   

Conclusion  

Our study demonstrated that children’s physical activity self-efficacy can be 

improved over the course of a weight loss intervention, even when not directly 

targeted.  Adding physical activity self-efficacy as a treatment target to weight loss 
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interventions for children may prevent part of the decline in physical activity typically 

seen as children transition to adolescence.   
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Introduction 

Daily physical activity declines as children age. (Trost, Kerr, Ward, & Pate, 

2001, Van der Horst, Paw, Twisk, & Van Mechelen)  This decline, combined with 

nutrition-poor diets (Ludwig, Peterson, & Gortmaker, 2001), overeating (Sherry, 

2005)   and increases in sedentary behavior (Faith et al., 2001, Robinson et al., 

1993) have contributed to epidemic levels of childhood and adolescent obesity in the 

United States.  Approximately one in three children in our nation is overweight and 

one in five is obese. (Ogden, Carroll, Curtin, Lamb, & Flegal, 2010)   This is three 

times greater than the prevalence of obese children in 1980.  Additionally, almost ten 

percent of US infants and toddlers are at or above the 95th percentile of the weight-

for-recumbent length growth charts.  Much effort has been directed towards 

prevention and treatment of childhood obesity in the US during the past two 

decades.  Rates from the 2007-2008 NHANES data survey showed a stabilization of 

the levels of overweight and obesity among our nation’s children, except among the 

very heaviest 6 to 19 year old boys.  While this stabilization shows that some initial 

success may have been achieved through prevention efforts, there has been no 

decrease in obesity rates. (Ogden, Carroll, Curtin, Lamb, & Flegal, 2010)    

Current recommendations to improve health and prevent obesity suggest that 

children should engage in 60 minutes of moderate-to-vigorous physical activity 

(MVPA) daily. (DHHS, 2008)  In a 2002 paper published by Pate and colleagues, 

only forty-two percent of children and 8% of adolescents met the 60 minutes of 

MVPA per day recommendation. (Pate et al., 2002)  Nader and colleagues found a 
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steep decline in physical activity between the ages 9-15 years. (Nader, Bradley, 

Houts, McRitchie, & O’Brien, 2008) This decline occurred in both boys and girls and 

included both weekday and weekend activity. While children engaged in MVPA for 

three hours, on average, a day at age 9, they engaged in less than one third of this 

amount daily by age 15.  The reasons for this decline are unclear, but researchers 

did identify risk factors (such as age, sex, low household income, living in the 

Midwest or south and those with lower BMI percentiles) that accounted for small 

decreases. 10   Trost and colleagues found a significant inverse relationship between 

grade level and daily MVPA and VPA. (Trost et al., 2002)  They also found that the 

children rarely participated in consistent 20-minutes bouts of activity.  The gender 

differences identified in the declines were significant but modest.  While these 

studies identify the decline, they neglect to address the possible psychosocial 

factors related to the decline.  

One of the contributing causes of obesity and something often targeted in 

prevention programs is decreased levels of daily physical activity experienced by 

many of our nation’s children as they move from childhood to adulthood.  Many 

reasons have been posited for the decreased amounts of daily physical activity 

engaged in by today’s children.  Compared to those of previous generations, 

children’s levels of physical activity are influenced by both external and internal 

factors.  External factors that may be responsible for low levels of physical activity 

among children include environmental issues such as inadequate safety (IOM, 

2005), lack of access to parks or recreation facilities (IOM, 2005), lack of sidewalks 
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for walking (IOM, 2005), increased television viewing (Faith et al., 2001, Robinson et 

al., 1993) and less time engaged in school physical activity as children get older. 

(IOM, 2005, Eaton et al., 2006, Lowry, Wechsler, Galuska, Fulton, & Kann, 2002)   

Internal factors cited for low levels of physical activity among children are often 

psychosocial and include perceived social support, esteem, self-efficacy and 

outcome beliefs (beliefs about outcomes that would result from physical activity). 

(Deforche, De Bourdeaudhuij, Tanghe, Hills, & De Bode, 2004)  

Physical activity self-efficacy, a child’s perception of their ability to enact 

change and engage in physical activity, is thought  to be an important construct for 

helping children maintain physical activity through their critical teen years, but has 

not been thoroughly studied in younger children. (Dishman et al., 2004)  This 

concept is particularly important for overweight children, who may have more 

difficulty maintaining their activity as they age.  Attention to physical activity self-

efficacy should be considered as a component of any weight loss program for 

children, because studies have found that increases in physical activity self-efficacy 

facilitate increases in physical activity. (Trost, Kerr, Ward, & Pate, 2001)   A 2007 

review study on correlates of physical activity found self-efficacy to be positively 

associated with increases in physical activity. ( Van der Horst, Paw, Twisk, & Van 

Mechelen, 2007)  In a review of the literature they found that self-efficacy was 

positively related to improvements in physical activity among children age 4-12.   

While studies have considered self-efficacy and outcome beliefs as mediators 

and moderators of the relation between interventions and physical activity in adults 
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(Lewis, Marcus, Pate, & Dunn, 2002) and adolescents (Dishman et al., 2004, 

Dishman, Saunders, Motl, Dowda, & Pate, 2009) data are less conclusive for 

preadolescent children.  Strauss and colleagues (2001)  found that high levels of 

physical activity were correlated with self-efficacy but not with health beliefs.  More 

examination of observed changes in these psychosocial variables during an exercise 

intervention and what might predict these changes may be useful in improving the 

effectiveness of exercise and weight loss interventions.   

 In the present paper, we examined whether children’s baseline physical 

activity self-efficacy and outcome beliefs, as well as other demographic variables, 

were related to changes in physical activity self-efficacy and outcome beliefs at the 

end of the 20-week weight loss program. 

Methods  

Subjects 

 Participants in this study were children between the ages of 7 and 12 years 

enrolled in a family-based weight loss intervention in San Diego, California during 

1999-2002.  Children considered for participation were 20 to 100% overweight 

based on age and sex, and had at least one parent who was overweight (BMI > 25) 

and could actively participate with their child in the intervention.   

All participating children were free of current psychopathology or eating 

disorder, any medical condition for which a structured weight loss program would be 

contraindicated, physical limitations or illness that would interfere with adherence to 
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physical activity recommendations (e.g., unable to perform at a level equivalent to a 

brisk walk), taking any weight-affecting medication or self-reported substance abuse.   

Referred to the Center for Eating and Weight Disorder through local 

pediatrician offices, media announcements and postings, 1161 families contacted 

the clinic about the study, with 314 families completing the program application.  

While 303 families were invited to a study information session, 269 families were 

subsequently invited for clinical screening interview.  Of those selected for clinical 

interview, 44 decided not to participate and 21 were found ineligible, leaving 204 

families eligible for enrollment.  Of the enrolled families, 150 completed the 

intervention. (Wilfley et al., 2007) We certify that all applicable institutional and 

governmental regulations concerning the ethical use of human volunteers were 

followed during this research. Approval was received from the University of 

California at San Diego Human Research Protections Program and the San Diego 

State University Institutional Review Board.  

Assessment Measures  

Physical Activity Self-Efficacy and Outcome Beliefs  

The Self-Efficacy Scale for Children’s Physical Activity (SESCPA) is a 32-item 

questionnaire designed to measure children’s physical activity self-efficacy and 

outcome beliefs. (Saunders et al., 1997)  Three subscales for self-efficacy are 

derived from summations of seventeen items and include support seeking, 

overcoming barriers and seeking positive alternatives. Sixteen items were summed 

to provide two subscales for outcome beliefs including social outcomes and physical 
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activity outcomes.  These subscales have good internal reliability and preliminary 

evidence for validity among school-aged children. For scoring purposes, each yes 

response was coded as “1” and those responses were summed to create the various 

subscale scores.  Several items were reverse coded such that a “no” was coded as 

a “1”. The subscales were sums of the various items and possible score ranges are 

listed in Table 1. 

The self-efficacy subscales measure children’s perceptions about their ability 

to achieve or overcome barriers related to being more physically active.  The 

Support Seeking subscale is composed of 7 questions asking children to judge 

various ways parents and friends could help them get exercise, including whether 

they can ask a parent/guardian to sign them up for a sport/physical activity event, 

ask to take them to an event, ask a best friend or parent/guardian to engage in 

physical activity with them, ask a parent or other adult to get them equipment, have 

the skills to be active, or could be active most days outside of school.  The Barriers 

subscale asked the children to judge (using yes/no question format) whether they 

could be active no matter how busy they were, how tired they felt, how hot or cold 

the weather was, or how much homework they had.  The Positive Alternatives 

subscale asked the kids to judge whether they could be physically active despite 

having to stay home, being able to watch television or play video games, would 

rather be doing something else, having friends who discouraged them or wanted 

them to do something else, or if they could be active three times a week for the next 

two weeks. 
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 The two Outcome Beliefs subscales asked children to report their beliefs 

about how being physically active would make them feel or affect them socially or 

emotionally.  The Physical Outcomes subscale asked them to report if they thought 

being physically active would keep them in shape, be boring or fun, make them 

better at sports, keep them healthy or injure them, control their weight, be 

embarrassing, give them energy or tire them, and cause pain or soreness.  The 

Social Outcomes subscale asked them if they believed physical activity would help 

them make new friends, spend more time with friends, improve their appearance 

and attractiveness, and work out their anger.   

Body Composition 

 Height was measured by trained assessors, in light clothing and with shoes 

removed, using a stationary stadiometer and a calibrated balance beam scale was 

used to record weight.  BMI was calculated as weight (kilograms) divided by height 

(meters2).  While BMI is considered a reliable and valid measure of adiposity among 

adults and adolescents (Dietz & Robinson, 1998) it is not the best measure of 

change in children. (Cole, Faith, Pietrobelli, & Heo, 2005)  For children, the best 

measure of overweight is the ratio of the child’s current BMI to the median BMI for 

children for sex and age. (Must, Dallal, & Dietz, 1991)  BMI percentile is used for 

weight status classification.  Those who are between the 85th and 95th percentiles 

are considered overweight, and those above the 95th percentile are considered 

obese. 
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Demographics 

Race/ethnicity, sex and household demographic characteristics were 

assessed via parent survey.   Race/ethnicity was categorized as White/Non-Hispanic 

versus Other due to the small sample sizes in the Hispanic and non-White groups.  

To assess socioeconomic status (SES), a Hollingshead Four Factor Index score was 

calculated using occupation and education codes for each parent. (Hollingshead, 

1975) 

Occupation was coded according to categories that ranged from 1 (farm 

laborers/menial service) to 9 (executives, major professionals).  Education was 

coded as the highest level of education completed and ranged from 1 (completed 

less than a 7th grade education) to 7 (completed graduate degree).  Individual SES 

scores were calculated for each parent as follows: [(occupation score * 5) + 

(education score * 3)].  If both parents contributed in the household, then the 

average of each SES score was taken.  In our sample, SES scores ranged from 20 

to 66, with a median score of 49 and a mean score of 47.  Among our participants, 

family SES scores ranged from 20 to 66 which was middle-to-high SES.  For 

subjects without complete data available with which to calculate SES based on the 

aforementioned calculation, a linear regression analysis of all subjects’ education 

and occupation levels was run.  The following equation was created: Occupation 

Score = .019 + 1.132(Education Score).   SES scores were then calculated using 

this interpolated occupation score. 
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Data analytic plan 

Preliminary descriptive analyses were conducted to examine distributional 

characteristics of the study sample.  Anthropometric measures, physical activity self-

efficacy and outcome beliefs subscales were found to be normally distributed, with 

no skewness or kurtosis.  Several subscale scores at the end of the intervention 

were missing for six girls and four boys.  These missing subscales were imputed 

with the mean score for sex and subscale. 

After initial descriptive analyses among the sample at baseline, all 

subsequent analyses were carried out for boys and girls separately to investigate 

differential predictors of change in physical activity self-efficacy and outcome beliefs.  

Pearson correlations between each self-efficacy and outcome belief baseline score 

were calculated. Changes in anthropometric measurements, physical activity self-

efficacy and outcome beliefs subscales over the 20 week period were examined 

using paired sample t-tests.  Next, five stepwise linear regressions stratified by sex 

and adjusting for age at baseline, SES score, race/ethnicity (White/Non-Hispanic vs. 

else), baseline percent overweight and baseline values of all five self-efficacy and 

outcome belief subscales were conducted to predict change in each subscale.   

Results 

 Of the 204 families that started, 150 completed the 20-week weight loss 

intervention and had anthropometric measurement data for baseline and 

intervention-end.   The sample was predominantly White/Non-Hispanic (68.7%, 

n=103), mostly female (70%, n=105) and had a mean age of 9.9 years (SD=1.3).  
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Over 80% of the children lived in homes where the participating parent was married 

or cohabitating with a significant other who contributed financial resources.  The 

participating parent was one who was active in the intervention with their child. At 

baseline, the children had an average percent overweight of 64.3 (SD=19.8). There 

was no significant difference in baseline anthropometric measurements or 

demographic characteristics between boys and girls.  (See Table 1) 

Following the intervention, boys and girls had significant changes in 

anthropometric measurements.  Both boys’ and girls’ height increased as expected.  

Boys lost almost twice as much weight as the girls; however, they had only slightly 

greater decrease in percent overweight over the intervention period, likely because 

of differences in height.  

Physical activity self-efficacy and outcome beliefs were measured at baseline 

and the end of the weight loss period for both boys and girls.  Five subscales were 

calculated based on questionnaire responses provided by the children.  At baseline, 

children’s scores on each of the subscales were mostly in the mid to high end of 

possible scores and there was no difference between boys and girls with respect to 

their scores.  Over the intervention, boys demonstrated significant improvement in 

their ability to seek positive alternatives to engage in physical activity (p=0.011).  

Girls’ ability to seek out support for physical activity (p=0.025), to seek positive 

alternatives (p<0.001) and their beliefs that their social outcomes would be improved 

by engaging in physical activity (p=0.039) all significantly improved over the 20 

weeks.  (See Table 2)   
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Following these analyses, Pearson correlation coefficients were calculated 

between all of the baseline self-efficacy and outcome beliefs scores. For boys, there 

were significant correlations between several of the baseline variables. For girls, all 

of the baseline subscale scores, with the exception of Barriers Self-Efficacy and 

Social Outcome Beliefs were significantly correlated.  (Table 3)   

Using stepwise linear regression, predictors of change in each subscale from 

baseline to intervention-end were tested.  In each model, variables available for 

inclusion included age at baseline, race/ethnicity (White/Non-Hispanic vs. else), SES 

score, baseline percent overweight and the baseline values of each of the five self-

efficacy and outcomes beliefs subscales.  Table 4 presents models for boys and 

girls.  The columns for Step 1 and Step 2 provide the predictor variable entered on 

that step, the standardized Beta (B) and the p-value for that step.  The model 

summary includes the total R2 and p-value for the equation as well as the R2 change 

which indicates the added variance explained by variable added by step 2.  For each 

subscale, the baseline subscale score was predictive of positive change in that 

subscale (all p<0.05) for both boys and girls.  In all but one of the models, the 

baseline score entered first and explained the majority of the variability.  There was 

variability between subscales and sex as to what other variables were predictive of 

change in each subscale.   For Support Seeking Self-Efficacy (Model 1), the model 

predicting change among boys also included the baseline score of Barriers Self-

Efficacy.  There was a positive predictive relation between baseline and post-

intervention subscale score for boys and girls and for boys, there was an additional 
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positive predictive relation between the baseline score for Barriers Self-Efficacy and 

what their end of weight loss score was for support seeking self-efficacy.  For 

example, for boys the Positive Alternatives Self-Efficacy subscale (Model 3), being 

White/Non-Hispanic was additionally predictive of an increase in boys perceived 

ability to seek positive alternatives to engage in physical activity (p=0.037).  Overall 

with respect to variance explained, we see that the total R2s for the 10 models 

explained from a low of 0.068 to a high of 0.37 of the variance in baseline scores 

suggesting that factors not measured or included in these models also accounted 

the majority of the changes of scores from baseline to end of intervention subscale 

scores.   

Discussion  

Our findings add to the findings of other studies that physical activity self-

efficacy is an important variable to consider in the planning of exercise programs 

that are components of weight loss interventions. In this study, children’s ratings of 

physical activity self-efficacy increased significantly over the course of the weight-

loss intervention, demonstrating that they felt more empowered to seek support for 

physical activity and to seek out positive alternatives to sedentary behaviors. Self-

efficacy increased related to the belief that their social outcomes would be improved 

with their increased physical activity.  Overall, children had significant decreases in 

their percent overweight (mean=-11.2) over the 20-week intervention.   

Like previous studies, these results demonstrated that psychosocial variables 

such as physical activity self-efficacy are important mediators of physical activity.  
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Trost and colleagues found that, for both preadolescent boys and girls, physical 

activity self-efficacy was the strongest predictor of physical activity. (Trost, Pate, 

Ward, Saunders, & Riner, 1999)  They did not find a link between outcome beliefs 

and increased physical activity.  In two studies looking at physical activity intention 

and behavior among 11-13 year old Canadian children, Barrier self-efficacy 

(perceived ability to overcome with barriers to activity) and Task efficacy (ability to 

complete activity-related tasks) were the strongest predictors of physical activity 

levels. Like other studies, they found that children who had greater levels of self-

efficacy participated in more physical activity. (Foley et al., 2008)  Further evidence 

of the importance of self-efficacy is provided by Ryan and Dzewaltowski who found 

that among 6th and 7th grade students, their ratings of their ability to find or create 

physical activity-supportive environments was the strongest predictor of physical 

activity level. (Ryan & Dzewaltowski, 2002)  Finally, Annessi and colleagues  

reported that in the Youth Fit for Life study, children (aged 7-12 years old) could 

make significant improvements in both self-efficacy, vegetable intake and moderate-

to-vigorous physical activity. (Annesi, Tennant, Westcott, Faigenbaum, & Smith, 

2009)  They found that various self-efficacy and self-regulatory constructs were 

positively predictive of changes in voluntary physical activity.  Taken together, this 

suggests that self-efficacy, if improved, can stem the decline in physical activity 

levels. 

Similar to these other studies, there are subtle differences between boys and 

girls. While, in the present research, self-efficacy was found to be significantly 
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improved for both sexes over the baseline ratings over the intervention period, our 

findings suggest that boys at this age may be more independent.  For boys, feeling 

capable of seeking positive alternatives to engage in physical activity improved and 

would likely enable them to change their physical activity behavior for the better.  For 

girls, however, it was their ability to seek support, in addition to positive alternatives, 

that was significantly improved during the intervention.  Perhaps the girls in this 

sample may be more likely to ask for support to change their behavior and increase 

their physical activity levels. Relatedly, girls’ beliefs in positive social outcomes 

related to physical activity also improved significantly over the intervention.  

When we examined what predicted change in the various subscales, how 

high or low the children rated themselves on each subscale at baseline was most 

predictive of how much change they would experience by the end of weight loss for 

each subscale.  We found that many of the subscale scores at baseline were 

correlated for boys and girls.  In the regression analyses, these correlations bore out 

in some of the prediction equations.  For boys, their ability to deal with barriers 

further explained change in their ability to seek support for physical activity change.  

Their ability to seek support for physical activity change further predicted the ability 

of how they rated their beliefs in social outcomes related to physical activity to 

predict change in that rating over the intervention period.  For girls, there were no 

additional correlated baseline subscales that added to the predictive ability of the 

baseline rating of their self-efficacy or outcome beliefs.   
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This differed from the literature on girls’ self-efficacy. In a study evaluating the 

LEAP intervention among adolescent girls, it was found that self-efficacy should be 

used as a targeted, mediator variable when trying to increase physical activity levels. 

(Dishman et al., 2004)  They saw self-efficacy improve and have a partial mediating 

effect on the improvement in physical activity among teenage girls.  Like their study, 

we found varying improvements in self-efficacy and outcome beliefs along with 

changes in percent overweight (main goal of the overall treatment phase) for both 

boys and girls.   

Our study, while not directly targeting self-efficacy, found improvements in 

several of the self-efficacy and outcome belief subscales for both boys and girls.  It 

provides evidence that self-efficacy can be positively impacted in a weight loss 

intervention among preadolescent children, even when not a direct target.  Most 

studies addressing physical activity self-efficacy evaluate it as part of a physical 

activity intervention, not as part of a more comprehensive weight loss program.  

 The goal of these analyses was to describe self-efficacy among overweight 

children undergoing a weight loss intervention.  It is anticipated that these findings 

will inform the design and implementation of weight loss programs as secondary 

prevention of obesity.  As a component of these programs, physical activity can have 

beneficial effects in children, helping prevent obesity-related chronic conditions.  

Alternatively, physical inactivity can lead to poorer health outcomes such as 

hypertension and heart disease in these same children. (Ebbeling, Pawlak, & 

Ludwig, 2002)   Self-efficacy for physical activity has been shown in adolescents to 
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be related to actual level of physical activity. (Dishman et al., 2009, Beets, Pitetti, & 

Forlaw, 2007)  Improvements in how a teen perceives his/her ability to be physically 

active will facilitate him/her being more physically active.   

Our study demonstrated that children’s physical activity self-efficacy can be 

improved over the course of a weight loss intervention, even when not directly 

targeted.  Adding physical activity self-efficacy as a treatment target to weight loss 

interventions for children may increase the likelihood of success.  It may also 

prevent part of the decline in physical activity typically seen as children transition to 

adolescence.  Further research is needed into the interaction between physical 

activity self-efficacy and outcome beliefs with sex and change in physical activity 

levels to fully understand the mediating or moderating roles these psychosocial 

variables may have. 
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Table 5.1. Baseline demographic characteristics for 150 children over the 20-week weight loss intervention, 
San Diego CA 1999-2002 

         

 Boys*   Girls* 

 n %     n %   

Race/ethnicity        

Caucasian 33 73.3   70 66.7  

All others 12 26.7   35 33.3  

Marital status - participating parent        

Married or cohabitating 36 80   87 82.9  

Single or divorced 8 17.8   16 15.3  

Unspecified 1 2.2   2 1.8  

        

 n Mean  + SD** Range   n Mean  + SD** Range 

Age (years) 45 10.16 + 1.04 (7 to 12)  105 9.76 + 1.39 (7 to 12) 
Hollingshead Four Factor Index SES 
Score 45 47.73 + 10.07 (25 to 66)  105 47.39 + 11.52 (20 to 66) 

Height, in. 45 57.59 + 3.46 (50.3 to 65.3)  105 56.54+ 3.80 (47.3 to 63.4) 

Weight, lbs. 45 133.46 + 25.29 (87.5 to 209.0)  105 126.09 + 28.38 (62.0 to 201.0) 

Body Mass Index (BMI) 45 28.06 + 3.09 (22.6 to 34.5)  105 27.37 + 3.53 (19.3 to 37.1) 

Percent overweight  45 67.54 + 17.39 (33.8 to 101.8) 

 

105 63.19 + 19.01 (18.8 to 109.6)  
*No significant differences between boys and girls (all p-values>0.05). 

**SD: Standard Deviation        
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Table 5.1. Baseline demographic characteristics for 150 children over the 20-week weight loss intervention, 
San Diego CA 1999-2002 (Continued) 

  Boys*    Girls*  

 n Mean  + SD** Range   n Mean  + SD** Range 

Baseline self efficacy subscales        

Support seeking 45 5.91 + 1.65 (1 to 7)  105 6.18 + 1.31 (0 to 7) 

Overcoming barriers 45 2.62 + 1.21 (0 to 4)  105 2.51 + 1.25 (0 to 4) 

Seeking positive alternatives 45 4.82 + 1.32 (1 to 6)  105 5.15 + 1.29 (0 to 6) 
        

Baseline outcome beliefs subscales        

Physical activity  45 9.18 + 1.42 (6 to 11)  105 9.24 + 1.58 (3 to 11) 

Social  45 3.51 + 1.31 (1 to 5)   105 3.10 + 1.37 (0 to 5) 

*No significant differences between boys and girls (all p-values>0.05).     

**SD: Standard Deviation        
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Table 5.2. Changes in anthropometric and self efficacy measures for 150 children over the 20-week weight 
loss intervention, San Diego CA 1999-2002 

    Baseline 
End of 

Intervention Change 
  

  

   n Mean + SD* Mean + SD* Mean + SD* 95% CI  
p 

Boys Height, in. 45 57.59 + 3.46 58.40 + 3.50 0.81 + 0.28 (0.72, 0.89) <0.001 

 Weight, lbs. 45 133.5 + 25.4 128.32 + 25.45 -5.13 + 7.32 (-7.33, -2.93) <0.001 

 Body Mass Index (BMI) 45 28.06 + 3.09 26.22 + 3.11 -1.84 + 1.55 (-2.31, -1.37) <0.001 

 Percent overweight  45 67.54 + 17.39 54.65 + 16.99 -12.89 + 9.34 (-15.69, -10.08) <0.001 

        

 Physical activity self efficacy subscales       

 Support seeking 45 5.91 + 1.65 6.22 + 1.49 0.31 + 1.39 (-0.11, 0.73) 0.142 

 Overcoming barriers 45 2.62 + 1.21 2.76 + 1.32 0.13 + 1.16 (-0.22, 0.48) 0.445 

 Seeking positive alternatives 45 4.82 + 1.32 5.29 + 1.14 0.47 + 1.18 (0.11, 0.82) 0.011 

        

 Physical activity outcome beliefs subscales        

 Physical activity  45 9.18 + 1.42 9.13 + 1.62 -0.04 + 1.73 (-0.56, 0.48) 0.864 

  Social  45 3.51 + 1.31 3.71 + 1.36 0.20 + 1.49 (-0.25, 0.65) 0.372 

 *SD: Standard Deviation       
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Table 5.2. Changes in anthropometric and self efficacy measures for 150 children over the 20-week weight 
loss intervention, San Diego CA 1999-2002 (Continued) 

   Baseline 
End of 

Intervention Change 
  

  

  n Mean + SD* Mean + SD* Mean + SD* 95% CI  
p 

Girls Height, in. 105 56.54 + 3.80 57.37 + 3.81 0.84 + 0.29 (0.78, 0.89) <0.001 

 Weight, lbs. 105 126.09 + 28.38 123.32 + 29.29 -2.78 + 5.48 (-3.84, -1.72) <0.001 

 Body Mass Index (BMI) 105 27.37 + 3.52 25.97 + 3.73 -1.4 + 1.19 (-1.63, -1.17) <0.001 

 Percent overweight  105 63.19 + 19.01 52.99 + 19.72 -10.2 + 7.17 (-11.59, -8.82) <0.001 

        

 Physical activity self efficacy subscales       

 Support seeking 105 6.18 + 1.31 6.46 + 0.96 0.28 + 1.24 (0.04, 0.52) 0.025 

 Overcoming barriers 105 2.51 + 1.25 2.67 + 1.19 0.16 + 1.46 (-0.12, 0.44) 0.272 

 Seeking positive alternatives 105 5.15 + 1.29 5.47 + 1.10 0.31 + 1.25 (0.07, 0.56) 0.011 

        

 Physical activity outcome beliefs subscales        

 Physical activity  105 9.2 4+ 1.58 9.20 + 1.73 -0.04 + 1.94 (-0.42, 0.33) 0.831 

  Social  105 3.10 + 1.37 3.46 + 1.39 0.36 + 1.73 (0.02, 0.69) 0.039 

*SD: Standard Deviation       
 



 

 

99

 
Table 5.3.  Correlations among baseline physical activity self-efficacy and baseline outcome beliefs 
subscales among 150 children participating in the 20-week weight loss intervention, San Diego CA 1999-2002 

  

Support 
Seeking Self-

Efficacy  
 Barriers               

Self-Efficacy  

Positive 
Alternatives 
Self-Efficacy  

Physical 
Outcomes 

Beliefs 

Social 
Outcomes 

Beliefs 
Boys Support Seeking Self-

Efficacy 1 .552** .640** .308* 0.232 
Barriers Self-Efficacy 

  1  .497**  .252 .110 
Positive Alternatives 

Self-Efficacy     1 .297* 0.159 
Physical Outcomes 

Beliefs       1 0.134 
Social Outcomes Beliefs  

        1 
              
Girls Support Seeking Self-

Efficacy 1 .515** .536** .398** .426** 
Barriers Self-Efficacy 

   1 .479**  .268** .191 
Positive Alternatives 

Self-Efficacy     1 .293** .220* 
Physical Outcomes 

Beliefs       1 .341** 
Social Outcomes Beliefs 

        1 

 
*   Correlation is significant at the 0.05 level (2-tailed) 
** Correlation is significant at the 0.01 level (2-tailed)   
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Table 5.4.  Stepwise multilinear regression modeling of change in physical activity self-efficacy and 
outcome beliefs subscales among 150 children participating in the 20-week weight loss intervention, 
San Diego CA 1999-2002 

Step 1 Step 2 Summary for Model 

Outcome Strata 

Predictor 
Variable 
Selected 

Std. 
Beta p-value   

Predictor 
Variable 
Selected 

Std. 
Beta 

p-
value   

Total 
R2 

R2  

Change 
(Note 2) p-value 

Model 
1 

Support 
Seeking 
Self-Efficacy Boys 

Baseline 
Support 
Seeking 
Self-Efficacy 0.429 0.003 

Baseline 
Barriers Self-
Efficacy 0.327 0.022 0.371 0.074 0.022 

    Girls 

Baseline 
Support 
Seeking 
Self-Efficacy 0.431 <0.001   None (Note 1)    N/A     0.186    N/A <0.001 

Model 
2 

Barriers 
Self-Efficacy Boys 

Baseline 
Barriers 
Self-Efficacy 0.582 <0.001 None    N/A 0.339    N/A <0.001 

    Girls 

Baseline 
Barriers 
Self-Efficacy 0.29 0.003   None    N/A     0.084    N/A 0.003 

Model 
3 

Positive 
Alternatives 
Self-Efficacy Boys 

Baseline 
Positive 
Alternatives 
Self-Efficacy 0.51 <0.001 Race/Ethnicity 0.257 0.045 0.301 0.064 0.045 

    Girls 

Baseline 
Positive 
Alternatives 
Self-Efficacy 0.463 <0.001   None    N/A    N/A   0.215    N/A <0.001 

Note 1:  None --- Using entry tolerances of  p < 0.0001  additional variables did not enter the model.   
Note 2 R square change is variance explained by the second variable in the model;  
Boys n = 45; Girls n =105. 
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Table 5.4.  Stepwise multilinear regression modeling of change in physical activity self-efficacy and 
outcome beliefs subscales among 150 children participating in the 20-week weight loss intervention, San 
Diego CA 1999-2002 (Continued) 

Step 1 Step 2 Summary for Model 

Outcome Strata 

Predictor 
Variable 
Selected 

Std. 
Beta p-value   

Predictor 
Variable 
Selected 

Std. 
Beta 

p-
value   

Total 
R2 

R2  

Change 
(Note 2) p-value 

Model 
4 

Physical 
Outcomes 
Beliefs Boys 

Baseline 
Physical 
Outcomes 
Beliefs 0.321 0.001 Age at baseline 

-
0.206 0.026 0.101 0.043 0.026 

    Girls 

Baseline 
Physical 
Outcomes 
Beliefs 0.318 0.016   None    N/A    N/A   0.127    N/A 0.016 

Model 
5 

Social 
Outcomes 
Beliefs  Boys 

Baseline 
Support 
Seeking 
Self-Efficacy 0.366 0.01 

Baseline Social 
Outcomes 
Beliefs 0.294 0.036 0.189 0.041 0.036 

    Girls 

Baseline 
Social 
Outcomes 
Beliefs 0.203 0.032   Age at baseline 0.252 0.008   0.068 0.041 0.032 

Note 1:  None --- Using entry tolerances of  p < 0.0001  additional variables did not enter the model.   
Note 2 R square change is variance explained by the second variable in the model;  
Boys n = 45; Girls n =105. 
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CHAPTER 6: DISCUSSION 

Obesity among children, as with adults, has developed into a worldwide 

epidemic over the past 3 decades.  This epidemic shows no sign of reversing 

despite a recent NHANES report showing some hopeful stabilization of some 

adults rates. (Ogden, Carroll, Curtin, Lamb, & Flegal, 2010) There is a continuing 

need to treat childhood obesity, while increasing prevention efforts at the local, 

state and federal government levels.  

  This dissertation examined predictors of short term weight loss or 

stabilization among overweight children who were enrolled in a family-based 

behavioral intervention.  Specifically, the children participated in a structured 

weight loss intervention for twenty weeks as part of a larger clinical trial 

examining maintenance of weight loss. (Wilfley et al., 2007) The goal during the 

weight loss phase was to have the preadolescent children achieve significant 

decreases in their percent overweight.  Children could have lost weight or 

maintained their weight while increasing in height (stabilization). For 

preadolescent children, weight stabilization is considered a valid outcome of a 

weight loss program. 

 To achieve weight loss, the preadolescent children, along with one parent 

each, participated in a three-faceted program.  This program included dietary, 

physical activity and behavioral components.  Integral to the children’s success 

may be their concept of self-efficacy (both dietary and physical activity-related) 

and self-awareness (as measured by self-monitoring of diet).  Perceived self-
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efficacy is a person’s beliefs about their capabilities to produce desired effects.  

(Bandura, 1993)   

This dissertation offered an examination of areas to be considered when 

designing a weight loss intervention program and evaluating what components to 

maintain as part of an overall program while attempting to reduce participant 

burden.  First evaluated was whether demographic characteristics (sex, 

race/ethnicity and socioeconomic status) would affect change in dietary self-

efficacy in an intervention targeting overweight children.  Dietary self-efficacy 

improved from baseline to intervention-end.  Among our sample, we found that 

race/ethnicity and socioeconomic status did not have a significant effect on 

ratings of dietary self-efficacy ratings from baseline to post-intervention.  Even 

though self-efficacy significantly improved in this sample of overweight children 

and the children experienced weight loss, improvement self-efficacy was not 

directly associated with weight loss. This may suggest that intervention strategies 

don’t always need to be tailored to race/ethnicity or socioeconomic status.  

However, gender-specific tailoring might be appropriate since, among our 

participants, there was differential weight loss in girls and boys and increases in 

physical activity for boys only.   

 Also evaluated was the behavior of dietary self-monitoring among 

the overweight children in our sample.  As found previously among adults and 

adolescents, preadolescent children who completed their food journal on a more 

consistent basis, lost more weight compared to those who did not journal as 

often.  Additionally, self monitoring at any level was found beneficial for weight 
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loss when compared to those who did not engage in the behavior.  Not relevant 

to amount of weight lost was how complete the journal was.  When recording 

sufficiency (a measure of recording compliance rather than completeness) was 

used to rate whether a child adequately completed their journal on a given day, 

we saw that dietary self-monitoring behavior was still directly related to weight 

loss.  While this activity may be perceived as having a higher participant burden, 

it is one that should be considered integral to children losing weight.  They are 

likely more cognizant of their eating habits and changes made when writing down 

what they are eating, even in the most general of methods.  Additional research 

should be conducted to determine whether self-monitoring should be a target of 

prevention programs so as to expand the body of research since there are limited 

studies of this behavior in preadolescent children.   

Finally, results demonstrated that physical activity self-efficacy should be 

considered in the planning of exercise programs that are components of weight 

loss interventions. In this study, children’s ratings of physical activity self-efficacy 

increased significantly over the course of the weight-loss intervention, 

demonstrating that they felt more empowered to seek support for physical activity 

and to seek out positive alternatives to sedentary behaviors. Self-efficacy 

increased related to the belief that their social outcomes would be improved with 

their increased physical activity.  Additionally, these children had significant 

decreases in their percent overweight (mean=-11.2 units) over the 20-week 

intervention.   
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 In this dissertation study, significant improvements in both dietary and 

physical activity self-efficacy were found.  However, even though self-efficacy 

significantly improved in this sample of overweight children, these improvements 

were not always directly associated with weight loss. Because of the relation 

shown in adults and adolescents, future studies should examine this issue in 

younger children. This would allow further investigation of the true strength of the 

relation between self-efficacy and weight loss in children.  Perhaps, of all age 

groups, because children have the least control over their meals and activity 

times compared to adolescents and adult, their level of self-efficacy may not 

strongly predict weight loss compared to other constructs. 

The findings of this dissertation can inform public health policy.  Public 

health departments have traditionally been charged with infectious disease 

surveillance and prevention.  However, with the epidemic increases in chronic 

disease, health departments are shifting efforts to include targeted prevention of 

obesity, physical inactivity, poor nutrition and diabetes.  As public health 

departments seek out more federal and state grant funding, they need to include 

evidenced-based components in their program design and implementation.  Our 

findings that self-monitoring of foods eaten in children is an important predictor of 

weight loss success can be utilized as evidence that programs should strive to 

have self-monitoring components as part of their campaigns or interventions.   

Currently, menu labeling laws are in force in New York.  Several studies 

have shown that having nutritional information (calories, fat grams, etc.) on 

menus at point of purchase significantly impact what purchases are made.  (Chu 
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et al., 2009, Roberto et al., 2010)  Patrons are more likely to order healthier 

options when presented with the staggering amount of calories present in 

commonly ordered items.  Ultimately, menu labeling may supplicate the need for 

journaling of foods eaten outside the home if there is consistent coverage across 

restaurants and other purchase locations.    

Our findings of no significant differences with respect to sex, 

socioeconomic status and race/ethnicity may direct that not all interventions be 

so targeted to specific groups.  This would allow for greater reach of prevention 

efforts.  Many programs, while ensuring cultural competency, might be applicable 

across populations as a result. 

 A major strength of these analyses is that the data used was from one of 

the largest interventional childhood obesity studies to date.  The sample was also 

representative of the general San Diego population and results are generalizable 

to the County population.   

 A limitation of this study was that there was not a comparable control 

population available for comparison.  This was due in part to the fact that there is 

not a “gold standard” of care for prevention of childhood obesity.  Thus, a control 

group undergoing the “gold standard” treatment was unavailable. 

A future study should compare two groups of preadolescent children 

undergoing a structured family-based weight loss intervention, with one group’s 

intervention having a targeted self-efficacy component.  This will allow for better 

elucidation of the exact role self-efficacy has in weight loss and physical activity.
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APPENDIX 1 

Additional table. 
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Table A.1. Participant characteristics and comparison to dropouts; San Diego CA 1999 - 2002      
 Measured at PWL No PWL Measure       

 n %   n %   Chi Square df p 
Child sex          

Male 46 30.1%  26 51.0%  7.327 1 .011* 
Female 107 69.9%  25 49.0%     

Child race          
Caucasian 105 68.6%  25 68.6%  6.74 6 0.346 

Hispanic 29 19.0%  13 27.1%     
African-American 11 7.2%  7 14.6%     

Asian 2 1.3%  0 0.0%     
Other  6 3.9%  3 5.9%     

Unreported 0 0.0%  3 5.9%     
 n Mean (SD) n Mean (SD) t df p 

Child age (years) 153 9.86 1.31 51 9.67 1.44 -0.901 202 0.369 
Baseline Child percent overweight 153 64.40 18.50 51 66.16 18.80 0.587 202 0.558 
Social support survey for dietary 
behaviors - child version          

Family encouragement 150 16.22 4.70 49 17.22 4.21 1.332 197 0.184 
Friend encouragement 151 7.87 3.95 49 8.35 4.00 0.736 198 0.462 

Family discouragement 149 11.07 1.08 48 11.04 4.28 -0.037 195 0.97 
Friend discouragement 150 11.39 4.67 48 10.35 4.39 -1.351 196 0.178 

Child dietary self-efficacy scale 144 7.07 5.89 42 6.69 6.74 -0.355 184 0.723 
*Fisher's exact test p-value          
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