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Childhood obesity is increasing in the United States; thus, physicians, nurses, and other health care
professionals seek to refer patients to interventions that will reliably improve physical activity and
nutrition behaviors. The present 12-week, two-session-per-week protocol, based on social cognitive
theory, was given preliminary testing with 23 obese children (Mage = 11.7 years) with risk factors for
Type 2 diabetes. A significant within-group improvement in number of days per week of 60 or more
minutes of voluntary physical activity was reported. Changes in measures of both task self-efficacy (β =
.39) and self-regulatory efficacy (β = .44) significantly contributed to the significant portion of the
variance explained in change in voluntary physical activity (R2 = .40). Significant improvements in total
cholesterol and body mass index (kg/m2) were also found. Correlations between changes in physical
activity and changes in each physiological factor tested were each in the expected direction but did not
reach statistical significance. Results suggest that replications and extensions of this pilot study, with
greater experimental power, are warranted.
© 2010 Elsevier Inc. All rights reserved.
APPROXIMATELY 16% OF children in the United
States are obese (National Center for Health Statistics,
2008). This represents a threefold increase over the last 25
years. Recent data suggest that this trend is continuing
(Ogden et al., 2006). Compared to their White counterparts,
more African American and Hispanic children are over-
weight (Ogden et al., 2006). Obesity in children is associated
with an increased risk of cardiovascular disease, insulin
resistance, high blood lipid levels, and Type 2 diabetes, as
well as, social as stigmatization and obesity throughout
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adulthood (Institute of Medicine, 2007; Steinberger &
Daniels, 2003). Along with a diet high in sugar, fat, calories,
and “fast foods,” a reduction in physical activity has been
implicated as a major causal factor (Institute of Medicine,
2007). Recent objective data (using accelerometers) suggest
that only about 42% of 6- to 11-year-old children engage in
the recommended amounts of 60 minutes of physical
activity, five or more days per week (Troiano et al., 2008).
That number severely decreases to a dismal 8% by the age of
12 years and continues to decrease throughout adulthood.
Behaviors established during earlier years are associated
with health risks over the entire lifespan (Magarey, Daniels,
Boulton, & Cockington, 2003).

Behavioral interventions for youth obesity have been
numerous (Budd & Volpe, 2006; Deitz & Gortmaker, 2001).
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Although some developers of treatments have focused on
behavior change processes through theoretical frameworks
generally accepted by researchers (e.g., the transtheoretical
model), others provided health-related education, which has
proven to be ineffective for obtaining behavior change in
young adolescents (McMurray et al., 2002). Because of the
control that caregivers may have on a child's eating and
physical activity behaviors, they have sometimes been
included in the intervention process (Institute of Medicine,
2007). Overall, behavioral treatments focused on obesity
prevention in youth have had minimal success, and urgent
action toward improved interventions has been suggested
(Institute of Medicine, 2007). Katzmarzyk et al. (2008) stated
that the generally poor intervention results may be associated
with “…a lack of focus on theoretically based mediators” (p.
10) and encouraged more attention to be placed upon them.
Baranowski, Anderson, and Carmack (1998) suggested that
even after basing treatments on tenets of accepted behavioral
theories, findings should be analyzed in a manner that will
best determine the actual impact of the proposed factors.

Stice, Shaw, and Marti (2006) completed a comprehen-
sive meta-analysis of 64 published and unpublished youth
obesity prevention studies from 1980 through 2005. It was
found that 79% of the interventions failed to significantly
improve body mass index (BMI; weight in kg/height in
m2). Moderators were tested, and larger effects on BMI
were associated with female-only samples, briefer treatment
duration (durations ranged from 3 to 140 weeks, with a
mean of 32 weeks), a single behavioral target, and
volunteering for the program rather than it being a
mandated aspect of a program. Overall, compared to the
ages of 2 to 9 years and 13 to 21 years, effects were the
smallest for the 10- to 12-year-old age range (where overall
effects were not significantly different from a zero effect).
Notably, parental involvement in the interventions was not
a significant moderator of effects in the overall meta-
analysis; however, the authors suggested that it may be an
area of high relevance if future treatments are to have
greater effects (Stice et al., 2006).

Because of a need for an intervention where physicians,
nurses, and other health care professionals may refer obese
children who they have identified to be at risk for Type 2
diabetes, researchers at Children's Healthcare of Atlanta
developed the present original treatment of physical activity
and nutrition counseling lasting 12 weeks. The treatment
was based on (a) social cognitive and self-efficacy theory
(Baker & Brownell, 2000; Bandura, 1986, 1997); (b)
correlates of physical activity in children such as self-
efficacy, perceived competence, positive outcome expecta-
tions, and social supports (Cavill, Biddle, & Sallis, 2001;
Sallis, Prochaska, & Taylor, 2000; van der Horst, Paw,
Twisk, & van Mechelen, 2007); (c) research suggesting that
training children in an array of self-management and self-
regulatory skills to overcome barriers to appropriate eating
and physical activity behaviors is productive (Annesi, 2006;
Annesi et al., 2007); and (d) the disadvantages of using
restrictive diets for children (Field et al., 2003). Social
cognitive and self-efficacy theories were chosen as bases
because of their orientation toward the development of self-
regulatory skills that may be retained by participants for
their ongoing use. It was expected that developing, with
participants and parents, reasonable goals, behavioral
strategies, and social supports would increase feelings of
competence and self-efficacy previously associated with
increased free-time physical activity and weight loss
(Annesi, 2006; Annesi et al., 2007).

Increased voluntary physical activity is important because
it is unlikely that programs that mandate physical activity
(e.g., physical education), alone, will supply children with the
recommended amounts of 60 minutes per day (Strong et al.,
2005). To reduce social stigmatization and social physique
anxiety, references to “dieting,”weight, and weight loss were
avoided by instructors (U.S. Department of Health and
Human Services, 2007). Because a cursory involvement in
treatment by parents/guardians has previously been ineffec-
tive, a more systematic and thorough method for parental
involvement in supporting healthy behaviors was included.

Based on previous research with preadolescents who were
not exclusively obese (Annesi et al., 2007), it was expected
that the treatment would be associated with improvements in
the two dimensions of self-efficacy: task self-efficacy, or
one's perceived physical capabilities, and self-regulatory
efficacy, or one's perceived self-management capabilities
(McAuley, Peña, & Jerome, 2001). It was also thought that
perceptions of the general self would significantly improve.
It was expected that changes in the self-efficacy dimensions
would be associated with changes in voluntary (nonman-
dated) physical activity. Finally, it was thought that
participation in the treatment would be associated with
improvements in BMI, cholesterol levels, and glucose–
insulin ratio, and these improvements would correlate with
changes in voluntary physical activity. Ultimately, it was
hoped that findings from this preliminary, small-scale
investigation would yield important information on the
feasibility of the present treatment protocols and procedures
and for the design of larger sample, more rigorous research
into the relations of social cognitive theory factors, physical
activity, and physiological changes in obese youth. After
replication, findings may help tailor interventions for
maximum effect and efficiency.
Method

Participants

Participants were a subgroup of enrollees in a treatment
program for children who were at an unhealthy weight
(Institute of Medicine, 2007). All were referred by
physicians and nurse practitioners for their risks for Type
2 diabetes such as obesity, hyperlipidemia, insulin
resistance, family history, and minority race and ethnicity.
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Approximately 60% of children who were referred agreed
to participate in the investigation and appeared to be
representative of all of the referred children. The facility
where the study was conducted was located in an area
where a substantial number of minority and low-income
families reside. For the present research, children were
required to be at or above the gender- and age-adjusted
95th percentile for BMI, which classified them as obese,
and not presently have a diagnosis of Type 2 diabetes.
Although the final sample size of 23 was smaller than the
80 originally intended due to facility closings during the
enrollment process, the small size was considered accept-
able for this type of research, where findings might then be
used to guide larger controlled trials. There was no cost or
compensation for participation.

Written consent to participate by parents/guardians and
written assent by participants were obtained. Approval was
received by the Institutional Review Board of Children's
Healthcare of Atlanta. The age range of the sample was 10 to
14 years (M = 11.7 years, SD = 1.2). The ethnic/racial
makeup was 39% African American, 39% Hispanic, 9%
Asian, 4% White, and 9% of other groups. Ninety-five
percent of participants were covered by Medicaid.

Measures

Voluntary Physical Activity
A single item based on the physical activity items of the

Youth Risk Behavior Surveillance System questionnaire
(Centers for Disease Control and Prevention 2008; Heath,
Pate, & Pratt, 1993) and a single-item measure by Tremblay,
Inman, and Willms (2000) were used to measure the number
of days (0 to 7) of 60 minutes or more of voluntary moderate-
to-vigorous physical activity attained in a “typical week.”
Respondents were directed not to include physical activities
completed in physical education classes because of its
mandated (nonvoluntary) nature. A definition of physical
activity was provided by including the phrases “increases
your heart rate” and “makes you get out of breath” and
including examples of physical activities such as swimming,
brisk walking, and running. Although, in previous research,
scales with more items and with instructions to recall
physical activity completed over a specific number of days
were used (Piera et al., 1997), the high correlation of those
items with those of the present item did not warrant their
inclusion here (Prochaska, Sallis, & Long, 2001). Although
use of a single-item measure is sometimes discouraged, the
test–retest reliability over 1 week of .79, significant
correlations with time to complete a 1-mile (1.61 m) walk/
run, and distance covered in a 6-minute walk/run (−.39 and
.33, ps b .01, respectively; Annesi, 2006) suggested adequate
reliability and predictive validity.

Body Composition
BMI is a widely used predictor of overall health that is

expressed as a ratio of weight (kg) divided by height (m2). A
stadiometer and a recently calibrated digital scale were used
to measure height and weight. In children and adolescents,
obesity is defined as a BMI score equal to or above the 95th
percentile based on normative data from 2000 (U.S.
Department of Health and Human Services, 2000).

Blood Analyses
Total cholesterol, low-density lipoprotein (LDL) choles-

terol, and high-density lipoprotein (HDL) cholesterol are
measures of lipids in the blood. Each is expressed as
milligram per deciliter. For ages less than 18 years, normal
ranges are 125 to 170 mg/dl, less than 110 mg/dl, and 38 to
76 mg/dl, respectively. Generally, lower values on total
cholesterol and LDL cholesterol and a higher value on HDL
cholesterol are preferable. Glucose/Insulin ratio is a measure
of metabolic functioning and expressed as a ratio of glucose
(mg/dl) to insulin (mcIU/ml). The target value is 7.0 or above
(Silfen et al., 2001). Generally, a higher score is preferable.
Blood was drawn while participants were in a fasting state
and analyzed by Quest Diagnostics® (Madison, NJ) at no
cost to participants' families.

Psychological Factors
Consistent with previous research (Annesi, 2006), the two

dimensions of self-efficacy—self-regulatory efficacy and
task self-efficacy (Bandura, 1997; McAuley et al., 2001)—
were separately measured and are detailed in the below
paragraphs. A survey of perception of the overall self was
also included. All surveys were intended by their developers
for ages 10 through 14 years. Words were defined if
participants asked their meaning. The surveys were pre-
sented in the English language. Although the ability to read
English was not an inclusion criterion, all participants were
fluent in English.

The Exercise Barriers Self-Efficacy Scale for Children
(Annesi, Westcott, Faigenbaum, & Unruh, 2005) measured
self-regulatory efficacy or confidence in using internal
psychological resources to overcome barriers to completing
physical activity. The 10-item scale required responses to the
stem, “I am sure I can exercise three or more days per week
even if...” (e.g., “my body felt uncomfortable while
exercising”), that ranged from 1 (not at all confident) to 7
(very confident). Internal consistency for preadolescents
averaged .79, and test–retest reliability over 1 week was .77
(Annesi et al., 2005). Exercise Barriers Self-Efficacy Scale
for Children scores corresponded to transtheoretical model
stages in previous research (Annesi, in press), which
supported its validity.

The Physical Self-Concept Scale, a subscale of the
Tennessee Self-Concept Scale: 2 Child Form (Fitts &
Warren, 1996), measured task self-efficacy or feelings of
adequacy regarding the physical self. Responses for the 12-
item scale (e.g., “My body is healthy”) ranged from 1
(always false) to 5 (always true). Internal consistency for
preadolescents averaged .70, and test–retest reliability over 1
week was .71 (Fitts & Warren, 1996). Validity was
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supported through significant correlations between Physical
Self-Concept Scale scores and scores on the Piers-Harris
Children's Self-Concept Scale and other validated invento-
ries of physical characteristics and activities (see Fitts &
Warren, 1996, pp. 74–75, for a review).

The General Self Scale is a subscale of the Self-
Description Questionnaire I (Marsh, 1990) intended to
assess a preadolescent's perceptions of his or her overall
self. The eight-item scale (e.g., “Overall I have a lot to be
proud of”) required responses that ranged from 1 (false) to 5
(true). Internal consistency of the scale was .81 (Marsh,
1990). Although usual test–retest methods were considered
inappropriate due to expected changes in the measured
constructs over time, findings suggested systematic changes
over 6 months (Marsh, 1990). Validity was supported
through significant correlations between General Self Scale
scores and scores on the Perceived Competence Scale and
other validated inventories of the overall self (see Marsh,
1990, pp. 141–151, for a review).

Change scores on each measure were derived by
subtracting the score at baseline from the score at Week
12, for each participant.

Procedure

The 12-week intervention met two times weekly in a
room in an immediate care physicians' office. Sessions were
held after school between 4:00 p.m. and 8:00 p.m. Caregivers
were responsible for transportation to and from the treatment
site. Every attempt was made to reduce perceived threat, with
an emphasis placed on individual progress in completing
healthy behaviors. Based on previous suggestions (U.S.
Department of Health and Human Services, 2007), reference
to body weight was purposefully avoided. Each session had a
45-minute physical activity component led by a credentialed
exercise specialist. Physical activity sessions were in small
groups of three to five participants; however, each participant
received individual attention during the session and
developed an agreement with the exercise specialist on
what would specifically be completed by him or her.
Exercise specialists worked individually with participants
in maintaining a moderate intensity (approximately 70%
VO2 max). Physical activities available included use of a
stationary exercise bicycle, dance video game, brisk walking
or jogging (outside), resistance training using dumbbells or
body weight, and areas for stretching. The nutrition
component, which at least one parent or guardian was
required to attend along with his or her child, consisted of
four 45-minute consultations and two 60-minute food
demonstrations with a registered dietitian. Parents were
asked to assess their family's eating and activity habits and
then set goals related to making changes that would benefit
the child and the family. The dietitian lead a discussion on
ways that the parents could support change in the family
including removing high-calorie, low-nutrient dense foods
from the home and substituting healthier foods. An emphasis
was placed on providing more fruits, vegetables, and low-fat
dairy products and decreasing sweetened beverages. Recom-
mendations were also made to schedule meals and snacks
and serve meals at the table without distractions.

The overall treatment was based on social cognitive and
self-efficacy theory (Bandura, 1986, 1997), and interven-
tions based on these theories that have used cognitive–
behavioral skills training with children (Annesi, 2006;
Annesi et al., 2007). Thus, both the dietitian and exercise
specialist emphasized participants' development of an array
of self-management and self-regulatory skills and fostering a
sense of progress, competence, and mastery. For example,
training in the concept of goal setting included instruction in
setting long-term goals, breaking goals down into manage-
able, process-oriented short-term goals, and establishing a
plan of action and a method to assess progress. Methods of
thought-stopping, cognitive restructuring, and anticipating
and dealing with aversive feelings associated with slow
progress or setbacks were examples of self-regulatory skills
taught. Two authors (A.M.W. and R.A.B.) provided periodic
assessment of adherence to the treatment protocol by
instructors. Only minor adjustments were required.

Nurses were involved in the referral process and in
communications between study staff, physician offices, and
families related to the participants. School nurse liaisons
employed by Children's Healthcare of Atlanta provided
information about the study to school nurses in the counties
within a reasonable driving distance from the facility.
School nurse liaisons also facilitated the referral process for
children identified by their school nurse as being eligible
for the study.

All assessments were administered before the start and at
the end of the 12-week intervention. Surveys and BMI
measures were completed in a private area, and blood was
drawn in a physician's office and transferred to the
designated laboratory for analyses. Raw data were kept in
a secure location, and summary data were kept in secure
computer files. Mean attendance in the treatment sessions
was 60% (range = 4%–92%, SD = 27.9). Data for all 23
participants were retained.

Data Analysis

Statistical significance was set at alpha value of .05
(two-tailed). As suggested by Perneger (1998), no adjust-
ment was made for multiple tests for this exploratory,
single-group research. Dependent t tests were first calcu-
lated to determine whether within-group changes over 12
weeks in the voluntary physical activity, physiological, and
psychological measures were significant. Consistent with
previous research (Annesi et al., 2007), identified changes
in BMI were contrasted with population-based normative
changes associated with maturation (adjusted for gender,
age, and initial BMI; U.S. Department of Health and
Human Services, 2000). Research indicates that actual
(nonadjusted) BMI score is the best measure for assessing



Table 1 Within-Group Changes Over 12 Weeks and Mean Difference (Change) Scores on Physical Activity and Physiological Factors
(N = 23)

Baseline Week 12

t(22) p d

Mean Difference
(Change) Scores

M SD M SD M SD

Days/week ≥60 minutes of physical activity 2.08 1.15 3.33 2.70 4.05 .001 1.09 1.25 1.48
Total cholesterol (mg/dl) 175.43 30.24 160.00 18.20 −2.55 .02 0.51 −15.43 29.01
LDL cholesterol (mg/dl) 101.95 28.65 90.00 16.43 −2.00 .06 0.42 −11.95 28.69
HDL cholesterol (mg/dl) 46.55 12.33 41.67 4.61 −1.98 .06 0.40 −4.88 11.83
Glucose/Insulin ratio (mg/dl)/(mcIU/ml) 5.82 2.85 6.97 1.44 1.75 .09 0.40 1.15 3.15
BMI (kg/m2) 33.10 5.89 32.58 5.61 – – – – –

Note: Results on BMI change were derived by contrasting observed findings with normative data and are reported in the text.
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changes in children (Cole, Faith, Pietrobelli, & Heo, 2005),
so that measure was chosen to assess change in BMI within
this investigation. The linear bivariate correlation between
changes in voluntary physical activity and the physiological
changes were then calculated.

To evaluate to what extent changes in the self-efficacy
dimensions of task self-efficacy (changes in Physical Self-
Concept Scale scores) and self-regulatory efficacy (changes
in Exercise Self-Efficacy Scale for Children scores)
explained the variance in changes in voluntary physical
activity, a multiple regression analysis with simultaneous
entry of the two predictor variables was conducted.
Results

A statistically significant within-group increase in days
per week of 60 minutes or more of voluntary physical
activity was found (Table 1). Significant, within-group
reductions were found on total cholesterol and BMI (Table
1). Changes in BMI associated with the treatment (M =
−0.52, SD = 2.14) were significantly greater than changes
associated with maturation, M = 0.27, t(22) = 1.78, p =
.04, d = .37. Correlations between changes in voluntary
physical activity days and changes in total cholesterol (r =
−.28), LDL cholesterol (r = −.18), HDL cholesterol (r =
.16), glucose/insulin ratio (r = .22), and BMI (r = −.25),
were all in the expected direction (more physical activity
Table 2 Within-Group Changes Over 12 Weeks and Mean Differenc

Baseline Week 12

M SD M S

Physical self-concept 38.00 6.39 42.45 4.
Exercise self-efficacy 31.26 8.69 32.18 6.
General self 31.09 3.45 32.36 2.

Note: Physical self-concept is a subscale of the Tennessee Self-Concept Scale: 2 C
Efficacy Scale for Children (Annesi et al., 2005). General self is a subscale of t
associated with greater improvements), but none reached
statistical significance.

A significant within-group improvement was found in
Physical Self-Concept Scale scores (Table 2). Multiple
regression analyses indicated that changes in Physical Self-
Concept and Exercise Self-Efficacy scores, together,
accounted for a statistically significant portion of the
variance in changes in voluntary physical activity, R2 =
.40, F(2, 20) = 6.61, p = .006. Both changes in Physical Self-
Concept (β = .39, p = .04) and Exercise Self-Efficacy (β =
.44, p = .02) made significant unique contributions to the
overall explained variance in days per week of 60 minutes or
more of voluntary physical activity.
Discussion

The present exploratory research assessed the effects of a
12-week combined physical activity and nutrition counsel-
ing and education treatment, based on social cognitive
theory, on changes in self-efficacy, physical activity, BMI,
and other health risk factors for Type 2 diabetes in youth
(i.e., elevated cholesterol, elevated insulin). A significant
reduction in BMI was found in the obese participants, with
an effect size considerably larger than in previous treatment
studies of the same age range (Stice et al., 2006). Consistent
with the hypotheses, changes in measures of the two
proposed dimensions of self-efficacy (i.e., task and self-
e (Change) Scores on Psychological Factors (N = 23)

t(22) p d

Mean Difference
(Change) Scores

D M SD

19 3.42 .002 0.70 4.45 6.26
83 0.57 .57 0.11 0.92 7.74
32 1.95 .06 0.37 1.28 3.14

hild Form (Fitts & Warren, 1996). Exercise Self-Efficacy = Exercise Self-
he Self-Description Questionnaire I (Marsh, 1990).
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regulatory efficacy) explained a considerable portion of the
variance (40%) in changes in days per week of voluntary
physical activity at the recommended accumulated duration
of 60 minutes per day. This is consistent with predictions
made from an adaptation of social cognitive theory for the
physical activity–weight loss relationship (Baker & Brow-
nell, 2000) and research with children from the general
population (Annesi, 2006). The findings also supported
propositions embedded in self-efficacy theory regarding the
dimensions of task and self-regulatory efficacy (McAuley et
al., 2001). These findings should, however, be considered
tentative because of the small sample size and minimal
experimental power.

Although statistical significance was not reached on
correlations between changes in physical activity and
changes in total cholesterol, LDL cholesterol, HDL
cholesterol, glucose/insulin ratio, and BMI, except for
HDL cholesterol, relations were uniformly in the expected
direction, with medium effect sizes (Cohen, 1988). This
was viewed as noteworthy and suggested a possible path
from self-efficacy factors to physical activity and to
changes in health risks. It suggests that replications with
larger sample sizes and considerably greater experimental
power be conducted to better test the effects of the present
intervention, along with the aforementioned causal path. It
is recommended that extensions of this research follow
recent suggestions regarding health behavior research
(Glasgow, 2008) and continue to assess treatment effects
in naturalistic environments, analyzing findings in a
manner that will allow evaluation of their theoretical
bases (Baranowski et al., 1998). It is likely that results
associated with a number of psychosocial factors will vary
based on the degree of overweight of participants,
especially because social stigmatization and self-percep-
tion are affected by increased weight (Puhl & Latner,
2007). Degree of obesity has been an important variable in
research on psychosocial variables with adults (Wadden
et al., 2006). Thus, degree of obesity, ethnicity, and gender
may each be moderators requiring appropriate accounting
in future related research.

In addition to the small sample size and lack of a control
group, the limitations of this research were its self-selected
sample, lack of follow-up, and inability to test for potential
moderators of effects. The extent that treatment effects
diminish, maintain, or increase over time will be especially
important for assessing overall efficacy. Although treatment
attendance had a wide range (4%–92%), the small sample
size did not allow for analyses of effects associated with
that factor. Compliance with attending scheduled treatments
should be accounted for in future research. Because
behavioral treatments are typically voluntary, some self-
selection of the sample should, however, be tolerated.
Tanner stage and the onset of puberty have also affected
changes in some of the variables that were studied. Thus,
extensions of this research should account for Tanner stage
and puberty. In addition, although every attempt was made
to standardize the treatment through periodic assessments
of fidelity, instructors may have affected results through
their expectations.

Because logging of food consumption was not consistent
with the present treatment's philosophies, the actual source
of the physiological changes (e.g., diet vs. exercise) was
unknown. Moreover, the specific effect of the parental
involvement was unclear. In addition to the nutrition
sessions, additional “parent classes” might also be helpful
in providing a forum for parents to support one another and
share successes and challenges with family lifestyle changes.
Attendance at nutrition sessions and parent classes should be
included in future analyses to determine if parent participa-
tion is associated with outcomes. Especially because the
intervention included training in an array of self-manage-
ment and self-regulatory skills intended to sustain changes in
health behaviors, replications should include well-controlled
follow-up measurements to evaluate maintenance of
changes. It should also be noted that self-management in
areas such as home food selection and transport to exercise
locations are difficult for this age range. Although the field
nature of this research was a strength regarding its external
validity, it also served to limit internal validity, as is typical
in field research.

In conclusion, findings of the present treatment, although
limited, may serve to shape future investigation into the
relations of social cognitive theory factors, physical activity,
and health-risk changes in obese youth. It is likely that
extensions of this research will yield benefits to child health
practitioners through evidence-based treatments that are
efficient, replicable, and effective.
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