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Correlates of Change in a Childhood Obesity

Treatment Program
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e Objective: To conduct a preliminary examination
of psychosocial determinants of health behavior
change that underlie the success of a multidisci-
plinary, family-based childhood obesity treatment
program.

* Methods: Participants were families enrolled in
an obesity treatment program from July 2007 to
December 2008. Nineteen families agreed to par-
ticipate. Both the parent and the child individually
completed questionnaires that assessed the child’s
quality of life (QOL) and psychosocial factors related
to healthy behaviors at the start of treatment and
again after 4 months of treatment. Body mass index
(BMI) was calculated at each visit. Complete data
were available from 7 families. Data were analyzed
using Pearson correlations.

* Results: Children who attended more sessions had
greater reductions in BMI and greater improvements
in social support. Children whose BMI decreased
more had greater improvements in physical health,
psychosocial health, overall QOL, and social sup-
port. Improvements in QOL were associated with
improvements in parental social support and self-
efficacy.

e Conclusion: Given the severity of the comorbidities
associated with childhood obesity, it is essential to
further examine the mechanisms underlying the ef-
fectiveness of treatment programs that are aimed to
decrease BMI and improve QOL in children.

besity is currently one of the most prevalent health
O issues affecting children in developed countries.

The International Obesity Task Force [1] reported
that there are more than 155 million children worldwide
who are overweight or obese. Over the past 3 decades, the
rate of adolescent obesity has tripled in Canada, from 3% in
1978 to 9% in 2004 [2]. In the United States, 16% of children
and adolescents (aged 6-19 years) are obese [3]. Childhood
obesity is a serious concern, as it is associated with medical
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conditions such as type 2 diabetes mellitus, high blood pres-
sure, and heart disease as well as psychosocial problems
[4]. These physical and mental health problems have a sig-
nificant impact on an individual’s quality of life (QOL) [5].
Compared with nonoverweight children, overweight and
obese children have significantly lower levels of function-
ing, specifically in physical and social domains [5]. Thus, it
is not surprising that overall increased weight is associated
with a decrease in QOL [5]. Based on the detrimental effects
of obesity, the development of effective obesity treatment
programs aimed to decrease weight and improve QOL is
essential.

Developed over 25 years ago, multidisciplinary, family-
based behavioral obesity treatment programs have demon-
strated efficacy both in the short and long term [6]. Children
are generally referred to family-based treatment programs
based on their health status (ie, high body mass index
[BMI] or high cholesterol levels). Such treatment programs
usually are multidisciplinary and include a psychologist,
pediatrician, nutritionist or dietician, and physical trainer.
Children and their parents enroll in the program together
and learn behavior modification techniques to make healthy
changes with respect to eating and physical activity habits.
Behavior modification techniques involve self-regulation
skills, including goal setting, self-monitoring, and corrective
behaviors (eg, setting proper portion sizes, scheduling daily
physical activity) [7].

The goal of childhood obesity treatment programs is
to foster positive changes in clinical outcomes, including
decreased BMI and improved QOL. There is some evidence
to suggest that multidisciplinary, family-based treatment
programs improve QOL and BMI [56,8]. However, little
is known about how these programs work. A mediating
variable framework is useful for providing insight into the
mechanism underlying program success [9]. According to
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Table 1. Full Treatment Program

Pediatrician
3 Visits

Psychologist
7 Sessions

Nutritionist
5 Sessions

Trainer
5 Sessions

Review of blood Body mass index, balance,
work behavior modification

Medical monitoring Hunger vs. want
Medical monitoring  Inhibitors & listening to your

Goals & rewards

Food traps/pushers
Problem solving
Preventing slips and blips

Portion sizes, food groups and servings

Nutrition labels, ingredient lists, food
marketing, meal/snack ideas, balance

Fiber and fat, importance of hydration, calories

body from drinks, hunger signs

Speed of eating, food alternatives, mall food,
enjoying food

Review, questions, tips for success

Assess level of activity, put an
action plan into place

Continue with action plan

Change action plan as needed
Change action plan as needed
Change action plan as needed

this framework, the success of an obesity treatment pro-
gram results from program-induced changes in mediating
variables, which in turn lead to changes in clinically mean-
ingful outcomes [10]. Establishing a relationship between
potential mediating variables (eg, self-efficacy, social sup-
port) and program outcomes is an important first step in
applying this framework [9]. This study is a preliminary
investigation of the relationship between psychosocial de-
terminants of health behavior change (self-efficacy and
social support) and clinical outcomes (BMI and QOL).
This pilot investigation was conducted in the context of the
healthy lifestyle treatment program offered at a pediatric
obesity clinic in Calgary, Alberta, Canada. We hypothesized
that increased attendance would lead to a greater change in
outcomes. Furthermore, it was hypothesized that improve-
ments in BMI and QOL would correlate with changes in the
psychosocial factors.

Methods

Setting

The Pediatric Obesity Clinic (POC) is a fee-for-service mul-
tidisciplinary, family-based behavioral childhood obesity
treatment program in Calgary, Alberta, Canada. The POC
treatment program provides support to families through
sessions with a multidisciplinary health care team (ie, psy-
chologist, pediatrician, nutritionist, and physical trainer).
Participants in this program characteristically represent
lower-income and underserved families living in Calgary.
Families are assessed initially by the psychologist and pedia-
trician and then are enrolled in either the full program (20
visits/sessions, Table 1) or modified treatment program (4
sessions). However, for the purposes of this study, only fami-
lies enrolled in the full treatment program were included in
this study. The typical program includes biweekly appoint-
ments with several of the health care providers.
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Participants and Procedure

Families who attended the POC from July to December 2007
were asked to participate in this study. Nineteen families
agreed to participate (11 girls and 8 boys [age range, 6-
17 years], 13 moms, and 6 dads). Participants signed consent
forms and completed a baseline questionnaire (Time 1).
After 4 months of treatment, 7 families (2 boys and 5 gitls
[age range, 8-17 years; mean age, 10.67 years], 5 moms, and
2 dads) completed the follow-up questionnaire (Time 2).
Questionnaires were administered in the waiting room or
were completed at home and returned to the clinic. Parents
were asked to read the questionnaire to children who were
not yet able to read. Participation was voluntary, and partici-
pants were not compensated for taking part in the study. All
participants were thanked and given a debriefing letter after
completing the second questionnaire. Because participants
who dropped out of the study did not necessarily drop out
of the treatment program, we were able to assess 4-month
BMI for all participants.

Primary Outcome Measures

The primary outcome measures were BMI and QOL. BMI
was calculated using weight (kg)/height (m)? based on mea-
surements taken at the beginning of each appointment. The
Pediatric Quality of Life Inventory (PedsQL) [11] was used to
assess children’s QOL. The 23-item self-report questionnaire
includes 4 subscales that assess physical (8 items), emotional
(5 items), social (5 items), and school functioning (5 items).
The instrument yields a total summary score (overall QOL),
a physical health summary score (8 items), and a psychoso-
cial health summary score (15 items). It includes items such
as “In the past month, how much of a problem has it been
for you (or for your child) to walk more than 1 block?” Age-
specific versions of the questionnaire were administered as
follows: child (aged 8-12 years), teenager (aged 13-18 years),
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and parent. Each item was rated on a 5-point scale from 0
(never) to 4 (almost always). Higher scores indicated higher
functioning. Varni et al [12] reported that across a large
sample size, both the child and parent versions of the Peds-
QL exceeded the minimum internal reliability criterion of
0.70 and had satisfactory validity because the questionnaire
was able to distinguish between children with chronic con-
ditions and healthy children. In our study, the Cronbach’s o
for each subscale was acceptable (as = 0.73-093). Child and
parent scores in this study were moderately correlated (rs =
0.79-0.85).

Secondary Outcome Measures
Secondary outcome measures included attendance, social
support (ie, the role of family and/or friends in providing
support to encourage an individual to make behavioral
changes), and self-efficacy (ie, an individual’s confidence in
his/her ability to organize and perform actions in order to
achieve a specific outcome [13]). Attendance was calculated
by dividing the number of sessions the child and parent
attended by half the number of weeks (biweekly appoint-
ments) between Time 1 and Time 2.

Child and parent social support was assessed using
a 4-item scale modified from Sallis et al [14]. This scale
examined the degree to which children felt their parents
supported their participation in healthy behaviors as well as
the degree to which parents felt they supported their child’s
participation in healthy behaviors. This scale included items
such as “During a typical week, how often did you or a
member of your household encourage your child (or did
a parent or family member encourage you) to do physical
activities or play sports?” Each item was rated on a 5-point
scale from 0 (never) to 4 (every day). Higher scores indicated
a higher level of social support. Scores were separated into
social support for either physical activity or healthy eating,
Total social support scores for each health behavior (physi-
cal activity and healthy eating) are sums of the scores on
each item. Other studies [15] have used this scale and found
internal consistency of 0.78 and 1-week test-retest reliability
of r = 0.78. Cronbach’s o was acceptable for child and par-
ent social support for physical activity (as = 0.70-0.84) and
parent social support for healthy eating (as = 0.71-0.84) but
was not acceptable for child social support for healthy eating
(as < 0.70). Thus, data for child social support for healthy
eating are not included in the analyses. Child and parent
scores for social support for physical activity were moder-
ately correlated (r = 0.65; P < 0.05).

Child and parent self-efficacy was assessed using an
11-item scale (for children) and a 6-item scale (for parents)
modified from Sallis et al [16]. This scale assessed children’s
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self-efficacy to engage in healthy behaviors and parents’
self-efficacy to encourage their children to engage in healthy
behaviors even “in the face of barriers” The child’s self-
efficacy scale included items such as, “How sure are you
that you can do physical activity even when you are tired?”,
and the version of the scale for parents included items such
as “How much can you do to help your children keep physi-
cally fit?” For the child’s self-efficacy scale, each item was
rated on a 5-point scale from 1 (I know I cannot) to 5 (I know
I can), while the parent self-efficacy rated items on a 9-point
scale from 1 (nothing) to 9 (a great deal). Higher scores indi-
cated a higher level of self-efficacy. Total self-efficacy scores
for each health behavior are the sums of the scores of each
item. Other studies [15] using this scale have found internal
consistency of 0.85 and adequate 1-week test-retest reli-
ability. In our study, Cronbach’s o was acceptable for parent
self-efficacy (as = 0.76-092); however, Cronbach’s a was not
acceptable for child self-efficacy, and thus child self-efficacy
scores were not analyzed.

Analysis

Residual change scores were computed for all variables,
and Pearson bivariate correlation analyses were conducted
to assess the relationships between attendance, BMI, QOL,
and change in each psychosocial variable. Pearson r correla-
tion coefficient effect sizes were categorized as small (0.10),
medium (0.30), and large (0.50) [17].

Results

Clinical outcome data and correlation coefficients for the
relationships between clinical and psychosocial outcomes
are included in Table 2 and Table 3. Only data from the
7 families who completed questionnaires at both Time 1 and
Time 2 are included in the analysis. Baseline characteristics
(age, gender, BMI) were similar between participants who
were lost to attrition and those who completed the 4-month
questionnaire. The magnitude of change in BMI did not
differ between participants lost to attrition and those who
completed the 4-month questionnaire.

Increased attendance was associated with greater reduc-
tions in BMI (r = -0.70; P < 0.05) and greater improvements
in both child- and parent-reported social support for physi-
cal activity (r, > 0.71; p, < 0.05). Although the correlations did
not reach statistical significance, there was a trend such that
as attendance increased, the magnitude of change increased
for both child-reported physical health and parent-reported
psychosocial health (r, > 0.55; p, < 0.10). No significant as-
sociations were found between attendance and change in
parent self-efficacy.

Greater reductions in BMI were associated with greater

Vol. 16, No. 7 July 2009 JCOM 317



CHILDHOOD OBESITY

Table 2. Correlation Between Attendance, Child Outcome Variables, and Parent Psychosocial Variables Residual

Change Scores

Mean (SD) Outcome Variables
Variable Time 1 Time 2 1 2 3 4 5 6 7 8
Attendance, % n/a 62.71%
Body mass index 33.42(8.88) 33.71 (8.60) —0.70*
Physical health, child report 58.67 (20.08) 70.40 (21.40) 0557 —0.53
Psychosocial health, child report 68.33 (22.46) 65.24 (22.45) 033 -0.83F 0.94%
Quality of life, child report 66.88 (20.70) 0.45 -0.79* — —

Social support PA, child report 4.67 (2.16) 4.57
4.71 (1.89)
18.29 (5.86)

19.29 (4.42)

Social support PA, parent report
Self-efficacy PA, parent report
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Self-efficacy HE, parent report

1.90)  0.87*
514 (1.35) 0.71*
2157 (4.47) 027

(
(
(
(
(
(
21.57 (3.74)

-0.78" 0.53 0.51 0.50
-0.35 0.44 0.40 0.67* 0.35
-0.31 0.70* -0.08 0.17 0.15 0.30

-0.02 -0.25 0.62 045 068" -0.12 042 0567

Note: There were no significant differences between Time 1 and Time 2; however, most of the outcomes reported by children and all of the
outcomes reported by parents improved over time and demonstrated small- to medium-sized effects. HE = healthy eating; PA = physical

activity; SD = standard deviation.
*P < 0.05.
Tp<o.10.
¥P<0.01.

improvements in child-reported physical health, QOL, and
social support for physical activity (r, < -0.78; p, < 0.05).
In addition, greater reductions in BMI were associated
with greater improvements in parent-reported psychosocial
health, QOL, and social support for physical activity (r, <
-0.76; p, < 0.05). No significant associations were found be-
tween change in BMI and change in parent self-efficacy.

Greater improvements in child-reported physical health
were associated with greater improvements in parent self-
efficacy for physical activity (r = 0.70; P < 0.05). Furthermore,
a greater improvement in child-reported QOL was associ-
ated with greater improvements in parentreported social
support for physical activity and parent self-efficacy for
healthy eating (r, < 0.68; p, < 0.05). A greater improvement in
parent-reported QOL was associated with greater improve-
ments in parent self-efficacy for physical activity.

Discussion

Our study examined psychosocial determinants of health
behavior change that potentially underlie the success of a
childhood obesity treatment program. We examined the
relationship between program attendance, changes in BMI,
and changes in psychosocial outcome variables. In general,
the more often patients attended the program, the more
their BMI decreased and social support increased. Greater
reductions in BMI were associated with greater improve-
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ments in QOL and social support. Finally, improvements
in QOL were associated with improvements in parental
social support and self-efficacy. These findings highlight
important program outcomes and provide very prelimi-
nary insight into how the program may be affecting these
outcomes.

One reason family-based programs are thought to be
effective is because they involve the whole family, which
enhances a family’s ability to support each other in making
health behavior changes [18]. According to social cognitive
theory [19], social support plays an important role in mak-
ing and maintaining behavioral changes. Finnegan and
Suler [20] found that adults were more successful in main-
taining weight loss when they perceived greater amounts
of social support from others. Thus, it is logical to suggest
that social support may be an important component of an
effective clinical childhood obesity treatment program. The
family-based model for treating childhood obesity includes
a built-in component of social support by involving the fam-
ily in the treatment process.

Research applying social cognitive theory has identified
self-efficacy as another construct that influences health be-
havior change. Several studies support the role of high self-
efficacy in making health behavior changes [15,18,21]. Linde
and colleagues [21] found that among adults, self-efficacy
beliefs were strongly associated with weight loss behaviors
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Table 3. Correlation Between Attendance, Body Mass Index, and Parent Outcome Variables Residual Change Scores

Mean (SD) Outcome Variables

Variable Time 1 Time 2 1 2 3 4 5 6 7
1 Attendance, % n/a 62.71
2 Body mass index 33.42 (8.88) 33.71 (8.60) -0.70*
3 Physical health, parent report 60.27 (23.01) 68.75 (14.99) 025 -0.50
4 Psychosocial health, parent report 60.48 (20.36) 67.62 (19.22) 065t -080* 0.4t
5 Quality of life, parent report 60.40 (19.58) 68.01 (16.97) 049 -0.84* — —
6 Social support PA, parent report 4.71 (1.89) 5.14 (1.35) 0.71* -0.76* 0.07 048 0.36
7 Self-efficacy PA, parent report 18.29 (5.86) 21.57 (4.47) 027 -0.46 047 o064t 062" 030
8 Self-efficacy HE, parent report 19.29 (4.42) 21.57 (3.74) -0.02 -048 042 035 046 042 0.56*

Note: There were no significant differences between Time 1 and Time 2; however, most of the outcomes reported by children and all of the
outcomes reported by parents improved over time and demonstrated small- to medium-sized effects. HE = healthy eating; PA = physical

activity; SD = standard deviation.
*P < 0.05.
Tp<o.10.
¥P<0.01.

and weight change during treatment. There are several
methods used to develop self-efficacy, including modeling
(ie, watch an expert demonstrate the skill), mastery (ie, allow
the individual to perform tasks and master them as they
progressively become harder), and verbal persuasion (ie,
verbal encouragement, “You can do it!”). Children are more
likely to make behavior changes when their parents model
healthy behaviors [22]. Accordingly, increasing self-efficacy
may be an element of effective clinical childhood obesity
treatment programs. Although previous research has estab-
lished that self-efficacy [15,18,21] and social support [19,20]
improve during an obesity treatment program, we did not
examine changes in these variables over the treatment pro-
gram given this study’s small sample size.

Increased program attendance was associated with
greater improvements in clinical outcomes such as BMI and
QOL and psychosocial factors such as social support; how-
ever, the correlational nature of these findings precludes us
from inferring causation. Prior research has demonstrated
that participation in a treatment program can positively
affect BMI, QOL, and psychosocial factors [56,8]. Future
research should examine whether increased attendance
leads to improved BMI as a result of program components
that boost psychosocial factors (eg, having the trainer teach
children to engage in physical activities that are appropriate
for their skill and fitness level to ensure a mastery experi-
ence). Furthermore, future research might examine how
program attendance specifically enhances parental social
support. Because several studies have found that parents
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play a critical role in children making and maintaining
health behavior changes [15,22-24], it is essential to further
our understanding for methods of enhancing parent social
support.

Greater reductions in BMI were associated with im-
provements in physical and psychosocial functioning,
overall QOL, and social support. Prior research has dem-
onstrated that overweight and obese children have signifi-
cantly lower levels of physical and social functioning [5];
thus, it is not surprising that improvements in BMI were
specifically associated with better physical and psychoso-
cial functioning. Future research should aim to determine
how social support might lead to improvements in BML
For example, certain types of social support may be more
beneficial than others to help children improve their BMI
(ie, instrumental, tangible, informational, and/or emo-
tional social support) [25].

Greater improvements in the child’s QOL were associ-
ated with greater improvements in parent-reported social
support and self-efficacy; however, the correlational nature
of these findings precludes us from inferring causation.
Future research should examine if a childhood obesity
treatment program helps parents to effectively provide their
child with social support; this in turn could help the child
make healthy lifestyle changes and subsequently lead to
improvements in QOL. Furthermore, the role of the child
and the parent’s self-efficacy in making healthy lifestyle
changes should be examined within the specific context of a
childhood obesity treatment program.
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Limitations

Because this was a preliminary investigation, there were
several limitations. One limitation was that the question-
naires were given to the family to complete. Although parents
may have influenced their child’s responses, the correlation
between the parents’ and children’s measures were mostly
moderate, suggesting that the children were not influenced
entirely by their parent. Second, the sample size was small,
thus limiting the generalizability of the results. Third, we did
not have a control group with which to compare the treatment
group at the clinic. This lack of control group does not allow
us to comment on clinical outcomes and psychosocial changes
that would have occurred without treatment or in an attention
control condition. Finally, although these correlations were
preliminary, it is best for the mediator to be assessed before the
clinical outcome [26], which was not done in this study.

Conclusion

This study was undertaken to assess the psychosocial deter-
minants of health behavior changes that potentially could
underlie the success of a childhood obesity program. While
we cannot make any causal claims, these findings suggest
that self-efficacy and social support should be investigated
as potential factors underlying the impact of program atten-
dance on clinical outcomes. Higher attendance was associat-
ed with greater decreases in BMI and greater improvements
in physical and psychosocial functioning and social support
for physical activity. Given the severity of the comorbidities
associated with childhood obesity, it is essential to further
examine how treatment programs decrease BMI and im-
prove QOL in children.
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