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Abstract The identification and early intervention of pedi-
atric obesity is critical to reducing cardiovascular disease
(CVD). Family-based behavioral interventions have consis-
tently demonstrated efficacy in reducing adiposity and CVD
risk factors (i.e., blood pressure, cholesterol, fasting glucose
levels, insulin resistance, metabolic syndrome). Even mod-
est weight loss in severely obese youth can lead to sustained
improvement in CVD risk factors. However, weight regain
following treatment cessation remains a challenge in the
contemporary obesogenic environment. Intensive family-
based interventions spanning socioenvironmental contexts
(i.e., home, peer, community) show promise in sustaining
weight loss in the long-term. Despite having effective treat-
ments for pediatric obesity and CVD risk factors, families
rarely have access to these programs and so increasing the
role of healthcare providers in screening and referral efforts
is imperative. Moving forward, it is also essential to estab-
lish communication and cooperative networks across sectors
build sustainable prevention and intervention programs and
to provide cohesive health messages.
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Introduction

Cardiovascular disease (CVD) is currently the leading
cause of death in the United States [1], which can—at
least in part—be attributed to the epidemic increases in
the prevalence of pediatric obesity. More than one third
of children and adolescents in the United States are
overweight (body mass index, BMI, >85th percentile
for age and sex) or obese (BMI >95th percentile) [2].
Pediatric obesity not only is associated with CVD risk
factors such as hypertension, dyslipidemia, carotid-artery
atherosclerosis, insulin resistance, and type 2 diabetes
[3-7], but it is also predictive of coronary artery disease
and early death during adulthood [8, 9]. Children’s risk
for these health problems directly increases with their
degree of overweight [7, 10], which is especially
concerning in light of evidence that the rates of extreme
obesity (BMI >99th percentile) are increasing dispropor-
tionately faster than the rates of moderate levels of
obesity (BMI between the 95-98th percentiles) [11, 12].

Despite these sobering statistics, prospective data in-
dicate that the deleterious medical sequelae associated
with childhood obesity can be reversed. One study
following individuals for 23 years found that obese
children who developed into nonobese adults had a
similar cardiovascular profile to adults who were never
obese [13¢]. The onset of endocrine dysfunction and
CVD risk factors only persisted among those obese
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youth who continued to gain excess weight and became
obese adults [13¢]. However, the reality is that pediatric
obesity does not spontaneously resolve with age, as
childhood overweight is a robust predictor of obesity
during adolescence and young adulthood [14, 15]. This
tendency for overweight and obesity to track across the
lifespan starts as young as 6 months [16], which under-
scores the need for early identification and intervention
of weight problems in youth.

Childhood is an ideal point of behavioral intervention
for several reasons [17]. First, adult weight loss treat-
ments have been met with limited long-term success
[18]. Second, children’s weight-related behaviors (i.e.,
eating behavior, physical activity) may be more amena-
ble to change because these habits are not yet fully
ingrained [17]. Third, natural increases in height during
childhood create a circumstance where even small
weight loss reductions or weight maintenance over time
are sufficient for overweight and obese children to sat-
isfy criteria for normal weight [19]. Fourth, traditional
low-intensity universal prevention programs, psychoedu-
cation, and usual care do not yield significant weight
reductions or improvement in cardiovascular risk factors
[20, 21]. Finally, early behavioral intervention has the
potential to reduce the staggering healthcare costs result-
ing from obesity-related illness (e.g., CVD) [22, 23],
which are estimated to be over $190 billion annually
[24].

The purpose of this article is to: 1) discuss current
treatment practices for pediatric obesity; 2) review the
impact of family-based behavioral interventions on CVD
risk factors; 3) describe treatment predictors and tar-
geted interventions; 4) discuss family-based behavioral
interventions that are implemented across socioenviron-
mental contexts; and 5) elucidate the role of coordinated
and cost-efficient care in the future of pediatric obesity
and CVD prevention.

Current Treatment Practices for Pediatric Obesity

The US Preventive Services Task Force [25] and the
American Academy of Pediatrics [26] have published
expert guidelines for the screening, prevention, and
treatment of pediatric obesity. The importance of iden-
tifying at-risk youth as early as possible is stressed so
that preventive options may be explored before more
costly, intensive treatments are needed [26]. It is recom-
mended that primary care providers routinely track BMI
percentiles [25] and assess children’s medical and be-
havioral risk factors for obesity [26]. The American
Academy of Pediatrics guidelines encourage primary
care providers to deliver obesity prevention messages
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to all youth (i.e., guidelines for fruit and vegetable
intake and daily activity) and to provide specific behav-
ior change targets for families with overweight and
obese children [26]. Finally, primary care providers
should establish procedures for making referrals to com-
munity resources that can provide the treatment appro-
priate for children’s level of adiposity and risk factors
[25, 26].

The US Preventive Services Task Force recommends
that overweight and obese children receive specialty
treatment of moderate to high intensity that incorporates
behavioral counseling targeting diet and physical activ-
ity [25]. Lifestyle interventions are active treatments that
modify overweight children’s weight-related behaviors
in a manner that is compatible with daily living and,
therefore, more sustainable over time [17]. According to
Task Force recommendations [25], parents are also
expected to play a pivotal role in treatment. Indeed,
the most efficacious lifestyle interventions for pediatric
obesity incorporate the following components: dietary
modification, changes in energy expenditure, behavior
change techniques, and parental involvement (Table 1).
Family-based behavioral weight loss treatments are cur-
rently considered the first line of treatment for pediatric
overweight and obesity (see Wilfley and colleagues for
comprehensive review; [17]), and there is increasing
evidence that expanding these interventions to focus
on the youth’s socioenvironmental context are likely to
be the most successful [27, 28ee].

The use of pharmacotherapy or surgical options is rec-
ommended for older children and adolescents with extreme
obesity and severe medical comorbidities [26]. Orlistat—a
lipase inhibitor—is the only drug currently approved by the
Food and Drug Administration for treating obesity in chil-
dren (>12 years old). A meta-analysis found that orlistat
modestly reduced BMI (weight loss of 4-6 1bs) in severely
obese adolescents, but was associated with a high preva-
lence of gastrointestinal side effects [29]. Although roux-en-
y gastric bypass and laparoscopic adjustable gastric banding
have demonstrated efficacy for the reduction of BMI and
CVD risk factors in obese adolescents [30-33], there are
high rates of surgical complications and cogent concerns
about strict adherence to dietary recommendations and the
continued cost of medical management. Notably, there are
few studies evaluating the long-term outcomes and safety of
pharmacological and surgical treatments for pediatric obesi-
ty. It must be emphasized that pharmacologic and surgical
options should only be considered if good adherence to an
intensive lifestyle intervention for three to six months was
ineffective at reducing weight or improving medical comor-
bidities [26]. The implementation of intensive behavioral
intervention is still indicated alongside the use of pharma-
cotherapy and surgical options.
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Table 1 Efficacious compo-
nents of lifestyle interventions
for pediatric obesity

Note: Reprinted and adapted
with permissions from Wilfley
and colleagues [51]

Setting calorie limits is often
recommended and varies across
individuals (i.e., age, sex, weight
status), but general guidelines in-
clude: 1) weight loss=1,200—
1,400 kcal/day; and 2) weight
gain prevention=1,400-2,000
Calorie kcal/day

Intervention Intervention Parental

component targets involvement

Dietary Induce overall caloric deficit® by: Provide and plan for healthy meals
modification

Energy expenditure
modification

Behavior change
techniques

Increasing low energy density (LED) foods:

1. Fruits and vegetables (5 daily servings
recommended)

2. “Good” fats (e.g., nuts, fish)
3. High-fiber foods (e.g., raisins)

Decreasing high energy density (HED)

foods (no more than 15 servings per week):

1. Sugar-sweetened beverages (i.e., soda,
sugary fruit juice)

2. Snacking (e.g., foods that contain >5
g of fat, fast food, sugary cereal)

3. Meals outside the home

Increase overall energy expenditure by:

Increasing daily activity:

1. 60 minutes of moderate- to vigorous-
intensity physical activity every day

2. Lifestyle activity (e.g., taking stairs
instead of the elevator)

Decreasing sedentary behavior (no more
than 2 hours per day)

1. Watching television/movies
2. Playing videogames

3. Using the computer

Promote sustainable, healthful weight-
related behaviors:

1. Self-monitor goal achievement (e.g.,
log daily fruit and vegetable intake)
2. Set eating and activity behavior goals

3. Increase availability of healthful
alternatives through stimulus control
(e.g., limit access to HED foods,
increase access to LED foods)

4. Implement a family-based reward
system to encourage goal achievement

Involve child in preparing meals

Limit eating meals away from the
kitchen and dining room

Serve fruits and vegetables for snacks

Limit access to HED foods in the home
and trips for fast food

Replace sugar-sweetened beverages
with water or low-fat milk

Serve appropriate portion sizes

Model healthy eating behaviors

Make a weekly activity schedule

Provide youth with proper clothing
and equipment for physical activity

Plan family activities that are

physically active (e.g., parks)
Monitor and limit youth’s time spent in
key sedentary activities

Provide encouragement for physical
activity rather than sedentary
activities

Model an active lifestyle

Review self-monitoring logs with child
or adolescent

Help youth set appropriate goals

Model behavior change techniques

Hold family meetings

Praise healthy behaviors and minimize
attention unhealthy behaviors

Solicit social support from friends and
family to maximize prompts for
healthy eating and activity

Impact of Behavioral Interventions on Cardiovascular
Risk

Intensive multi-component lifestyle interventions are effec-
tive in inducing weight loss in children, which has the
indirect effect of reducing the likelihood that these youths
will develop CVD risk factors. Numerous randomized con-
trolled trials and meta-analyses have demonstrated that ac-
tive lifestyle interventions are superior to no-treatment
control or education-only conditions for the treatment of
pediatric obesity [34—39]. For example, one meta-analysis

indicated that lifestyle interventions resulted in an average
decrease in percent overweight of 8.9 %, as compared to
education-only controls that resulted in an average increase
of 2.7 % at follow-up [38]. Family-based behavioral inter-
ventions, in particular, have consistently demonstrated effi-
cacy in reducing child BMI [40, 41]. It should be
remembered that, in children, height increases and BMI
norms change with age and pubertal status. Pediatric studies
thus rely on change in BMI z —scores to assess outcomes.
In the first known study examining the impact of family-
based behavioral interventions on CVD risk factors,
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severely obese children were randomly assigned to a 20-
week family-based behavioral intervention or a nutrition
education condition [42¢¢]. Youth in the family-based inter-
vention exhibited modest weight loss (7.58 % decrease) at
post-treatment, as compared to those in the usual care con-
dition (0.66 % decrease). However, these differences were
not sustained over time. Despite the lack of weight loss
maintenance, youth enrolled in the family-based interven-
tion had significantly lower systolic blood pressure, waist
circumference, and overall fat mass than those in usual care
at post-treatment and at 6-month follow-up. As compared to
those randomized to usual care, significant decreases in
BMI, fat mass, total cholesterol, and insulin resistance were
found in obese children enrolled in a family-based interven-
tion at 6- and 12-month follow-up time points [43]. No
differences were found for blood pressure or triglycerides
[43]. These preliminary data indicate that family-based be-
havioral interventions positively impact CVD risk.

Several non-controlled trials have investigated the impact
of lifestyle interventions on CVD risk factors in obese
youth. Obese children participating in a lifestyle interven-
tion had a significant decrease in BMI-z scores and in
metabolic syndrome prevalence (from 19 % to 9 %), as well
as specific improvements in waist circumference, blood
pressure, and fasting plasma glucose as compared to
matched non-treated children [44]. Severely obese youth
enrolled in a family-based intervention had significant
reductions in body weight, systolic blood pressure, and
insulin resistance as compared to non-treated lean youth that
were maintained for 12 months following treatment cessa-
tion [45]. In a study comparing a family-based intervention,
an intensive inpatient intervention and untreated obese chil-
dren, all CVD risk factors improved among those youth
receiving any intervention [46]. The inpatient intervention
was associated with greater decreases in low-density lipo-
protein (LDL) cholesterol, whereas the family-based inter-
vention yielded greater improvements in insulin resistance,
triglycerides, and high-density lipoprotein (HDL) cholester-
ol levels [46]. While these data show promise, it is imper-
ative that randomized controlled trials testing pediatric
obesity interventions begin to incorporate key measures of
CVD risk factors more systematically.

Research has also examined the degree of weight loss
needed to effect improvements in CVD risk. A BMI-z
reduction of 0.5 or greater in obese children and adolescents
participating in a lifestyle intervention program has been
associated with improvements in all components of meta-
bolic syndrome, including waist circumference, triglycer-
ides, high-density lipoprotein (HDL) cholesterol, blood
pressure, and fasting glucose[44, 47, 48]. One prospective
study in obese adolescents found that improvements in
insulin sensitivity, total and HDL cholesterol levels, and
blood pressure were seen in youth achieving a BMI-z

@ Springer

reduction of greater than or equal to 0.25 units [49]. Nota-
bly, this study found that a BMI-z reduction of at least 0.5
units was associated with additional improvements in waist
circumference, triglycerides, LDL cholesterol levels, and
plasma C-reactive protein [49]. Thus, it appears as though
modest weight loss can induce improvements in CVD risk,
even among those with severe obesity.

Overall, research supports the notion that family-based
lifestyle interventions for pediatric obesity can make a no-
table impact on CVD risk factors. However, the impact of
lifestyle interventions on CVD risk in a population with
severe obesity-related medical comorbidities is unclear. In
a recent randomized controlled trial in obese youths with
recent-onset type 2 diabetes, those assigned to metformin
plus rosiglitazone exhibited greater weight loss than those
assigned to either metformin alone or metformin plus life-
style intervention [50¢]. However, youth in the metformin
plus lifestyle intervention group gained less fat mass than
those in the medication only groups; there were no treatment
differences with regard to any other CVD risk factors [50°].
Overall, treatment failure rates in these youths were very
high. It is possible that the impact of the lifestyle interven-
tion would be enhanced with a more long-term, intensive
adaptation than spans socioenvironmental contexts. Regard-
less, these sobering findings underscore the importance of
prevention and early intervention of weight problems [51].

Outcome Predictors and Targeted Intervention
Approaches

Family-based lifestyle interventions have demonstrated their
efficacy for reducing BMI and CVD risk factors in the short-
and long-term. These intensive multicomponent interven-
tions are recommended over universal prevention programs,
psychoeducation, and usual care, which have been consis-
tently ineffective. Despite the success of family-based inter-
ventions, there is a sizable subset of youth who have
difficulty making sustained behavior changes and do not
achieve sufficient weight loss during treatment. Additional-
ly, weight regain—and with it, the probable worsening of
CVD risk factors— following treatment cessation is a com-
mon problem for a subset of children and adults [28ee].
These challenges likely occur because factors in the indi-
vidual, home, peer, and community contexts that set the
occasion for obesity-promoting behaviors in this subset are
not modified outside the clinic environment [28¢¢]. To iden-
tify such vulnerable youth and their families, research has
examined predictors across socioenvironmental contexts
that reduce or potentiate the degree weight loss during
lifestyle interventions and weight loss maintenance after
treatment cessation (Table 2). While these predictors have
only been linked to differential pediatric weight outcomes,
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the strong connection between adiposity and CVD suggests
that these predictors may similarly impact CVD risk.

Individual Context

Early Treatment Response At the individual level, early
treatment response during family-based behavioral weight
loss treatment is associated with short- and long-term weight
outcomes. One study found that a reduction of 0.33 BMI-z
units during the first three months of a family-based inter-
vention was the most robust predictor of BMI-z reductions

at 3 years following treatment cessation [52]. Another study
found that overweight children who lost 4 to 8 % of their
initial weight by week 8 of a family-based behavioral inter-
vention had the greatest likelihood of maintaining success-
ful weight loss outcomes (i.e., 5 % or 10 % BMI-z score
reduction) post-treatment and at the 2-year follow-up [53].
Children’s early treatment response was associated with
early attendance [53], which likely contributed to a greater
mastery of weight loss skills that promoted weight change.
In addition, parent weight change by session 8 was also
correlated with children’s early treatment response [53],

Table 2 Targeted intervention

strategies for specific predictors Predictor

Targeted intervention strategy

of treatment response
Children’s early
treatment response

Parental treatment
response

Parental
psychopathology

Poor social
functioning

High food
reinforcement

Impulsivity

Binge or loss
of control eating

Poor satiety
responsiveness

Reprinted with permission from Built environment
Wilfley DE, Vannucci A, &

White EK. Early intervention of

eating- and weight-related

problems. J Clin Psychol Med S.

* Encourage early weight loss (i.e., within first 8 weeks) and
immediate engagement in making health behavior changes

» Stress the importance of early attendance
» Promote parental behavior changes and weight loss

* Discuss strategies for restructuring the home environmental to
maximize healthful options

* Assess for psychiatric comorbidity in both parents

* Provide or refer for evidence-based treatments to address parental
psychopathology (e.g., cognitive behavior therapy or interpersonal
psychotherapy for depression)

* Evaluate for attachment styles and, in families with children
exhibiting insecure, ambivalent, or anxious/avoidant attachment,
work with parents to modify how they respond to their child(s)

* Evaluate social skills and identify target areas (e.g., making friends,
coping with teasing) for improvement

» Encourage parents to set up healthy, active get-togethers with peers

* Identify alternative sources of reinforcement to replace food (e.g.,
physical activity, social activities)

* Encourage parents to limit access to unhealthy foods and increase
access to preferred non-food alternatives

* Discuss the importance of delaying gratification for cravings and
practice methods for overcoming impulsive food choices

* Recommend that youth participate in executive control and working
memory enhancement programs

» Encourage parents to use stimulus control strategies (i.e., maximize
access to healthy food, opportunities for physical activity, and items
that provide cognitive stimulation)

» Encourage parents to regulate eating patterns as well as to dentify
and reduce triggers for binge eating

* Identify ways to enhance supportive interpersonal relationships as
alternatives to food

* Increase awareness of internal hunger and satiety cues

* Teach methods to manage “tricky hungers” such as distraction,
activity substitution, relaxation, mindful eating,
and cost-benefit analyses

» Work with parents to decrease external food cues in the home

« Identify specific aspects of the built environment that may promote
(e.g., parks, open spaces) or hinder (e.g., fast food
restaurants) weight loss success

» Determine how to capitalize on available resources or develop plans
to increase access to healthful resources

2010; 17(4).

@ Springer



572

Curr Cardiovasc Risk Rep (2012) 6:567-578

which could reflect more healthful parental modeling or
changes to the home environment and familial activity pat-
terns. Overall, it is important to encourage families to en-
gage in lifestyle changes at the outset of treatment to
maximize the potential for long-term weight management.

Cognitive and Motivational Traits A subset of youth have
traits affecting their cognitive resources to self-regulate eat-
ing behavior and intrinsic motivation for eating, which
adversely affects the ease with which they can make sus-
tained behavior changes. Overweight and obese children
who reported that they find food more rewarding relative
to non-food alternatives and those that reported they are
likely to make more impulsive choices showed a blunted
response to a family-based intervention [54, 55]. Further,
findings suggest that an environment with an abundance of
alternatives to unhealthy eating (e.g., healthy foods, recrea-
tional equipment) was associated with success during a
family-based intervention, but only among children who
did not find food highly reinforcing [54]. Impulsive youth
may benefit from executive control and working memory
training programs [56, 57], whereas it is important to iden-
tify reinforcing alternatives for unhealthy food in children
who find food highly rewarding [58].

Binge and Loss of Control Eating Binge and loss of control
eating is an appetitive trait defined as eating episodes during
which youth report the subjective experience a loss of con-
trol over what or how much they are eating. Studies have
found that severely obese children reporting binge eating
experienced less weight loss during a family-based treat-
ment program [59, 60], while other findings in overweight
children are mixed [61, 62]. Preliminary data suggest that
group interpersonal psychotherapy [63] and internet-based
cognitive behavior therapy [64] are effective treatments for
binge eating in adolescents, while appetite awareness train-
ing and food cue exposure treatment have shown reductions
in binge eating among obese children [65].

Home Context

Parental Involvement The role of parents in lifestyle inter-
ventions is critical for successful child weight outcomes, as
several studies indicate that a greater degree of parental
involvement in behavioral weight loss treatment leads to
greater child weight loss and maintenance outcomes
[66—-69]. Findings indicate that targeting both the parent
and child directly is associated with more robust child
weight loss outcomes than targeting the child alone
[70-72] and, moreover, the degree of parental weight loss
is positively correlated with child weight loss [39, 73, 74].
Social learning theory posits that these results are likely due
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to child observation and subsequent modeling of parental
behaviors [75]. The inclusion of parents leads to modeling
of healthy behaviors, familial social support for a healthy
lifestyle, and stimulus control in the shared home environ-
ment, which may generalize to reducing obesity in at-risk
siblings.

Parental Psychopathology Other familial characteristics
have been shown to impact weight outcomes in family-
based interventions. Specifically, self-reported family adver-
sity, parental psychiatric symptoms, and attachment insecu-
rity are associated with an weight regain following family-
based treatments [76, 77]. Increases in parent self-reported
confidence in their ability to refrain from overeating in high-
risk dietary situations (e.g., parties where food is available)
was positively associated with child and parent weight loss
during a family-based intervention [78]. These findings
highlight the potential utility of tailoring family-based inter-
ventions to target psychopathology and coping skills of
parents, which may be critical for short- and long-term
weight management in children.

Peer Context

Youth who experience social problems (e.g., loneliness,
susceptibility to teasing) or peer rejection may be more
likely to use food as a coping mechanism or less likely
to engage in physical activity [19]. Heightened social
problems in obese children predict greater weight regain
following treatment cessation [27, 76]. Therefore, it is
important to identify children with social deficits or
who report interpersonal difficulties to help families
develop social support systems that can facilitate sus-
tained behavior change. Facilitating peer network sup-
port is critical because studies demonstrate that
overweight children are more likely to make healthful
eating choices when they are with peers making healthy
choices [79] and engaging in social activities has been
shown to be a viable alternative reinforcer for unhealthy
foods[80].

Community Context

The built environment also appears to affect children’s
weight loss success in family-based behavioral treatment.
Two-years following participation in a family-based treat-
ment program, greater weight loss was predicted by child-
ren’s access to parks and open spaces, whereas reduced
access to parks and greater access to supermarkets and
convenience stores predicted less weight loss in children
[81]. Therefore, it is important to consider youth’s built
environment when identifying intervention goals and to
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work with the family to determine how best to capitalize on
available resources in the community.

Behavioral Interventions Spanning Socioenvironmental
Contexts

Family-based behavioral interventions have demonstrat-
ed efficacy in the long-term, but their narrow focus on
the home context may be insufficient to assist youth—
especially genetically vulnerable ones—in sustaining re-
sistance to the readily available obesity-promoting
prompts. As such, children with negative prognostic
indicators of short-term weight loss (e.g., limited paren-
tal involvement, appetitive traits) and long-term weight
maintenance (e.g., late treatment response, poor social
functioning, impoverished built environment) likely re-
quire more intensive interventions to elicit successful
weight outcomes. To overcome the challenge of weight
loss maintenance, the focus of behavior change within
family-based interventions needs to extend beyond the
individual and home to encompass peer and community
contexts.

This socioenvironmental treatment model—known as
the Family-Based Behavioral Social Facilitation Treat-
ment—>builds upon the lifestyle change skills learned in
family-based weight loss treatment programs by extend-
ing treatment duration and practicing new skills across
contexts [28¢¢]. Individual barriers to sustained self-
regulation (e.g., appetitive traits) are identified and
addressed with tailored evidence-based strategies (Ta-
ble 2). Empowering families to build social support
systems that promote healthy lifestyle choices is also a
critical focus, as well as expanding the intervention
scope to increase families’ awareness of environmental
cues and advocacy for making sustainable lifestyle
changes. Examples of specific treatment strategies at
individual, home, peer, and community contexts can be
found in Fig. 1.

To develop the Family-Based Behavioral Social Fa-
cilitation Treatment, adaptations to existing interventions
were made based on findings from the first randomized
controlled trial on pediatric weight loss maintenance
(see Wilfley and colleagues for review; [28<¢]). Specif-
ically, a Social Facilitation Maintenance treatment—
which focused on improving social skills and building
social support networks—promoted greater long-term
weight loss maintenance in obese children as compared
with a Behavioral Skills Maintenance treatment—which
emphasized individual self-regulatory behaviors and re-
lapse prevention—and a no treatment control [27].
These data indicate that building healthful and supportive
social networks is critical to maintaining weight loss.

However, both Social Facilitation and Behavioral Skills
Maintenance treatments were efficacious in the short-
term as compared to the control condition [27]; this
finding along with the emerging data on appetitive traits
(described above) suggested that maintaining a focus on
the individual context was important. The rationale for
emphasizing the community context stemmed from con-
textual learning theory [82] and research on the sub-
stantial impact of the built environment on health
behavior change [81]. While a randomized controlled
trial is currently underway (Clinicaltrials.gov ID:
NCT00759746), biosimulation modeling projects that
Family-Based Behavioral Social Facilitation Treatment
will elicit even more robust weight loss maintenance
in the long-term than the original maintenance treat-
ments [28ee].

Although CVD risk factors are not explicitly
addressed within Family-Based Behavioral Social Facil-
itation Treatment, this intervention could conceivably be
adapted for the needs of obese youths with concurrent
CVD risk factors. For example, the tracking of CVD
risk factors could be implemented along with targeted
behavioral strategies (e.g., setting an adherence goal and
family-based reward system for medication administra-
tion in children with type 2 diabetes). It may also be
beneficial for the family-based, socioenvironmental
interventions to expand their treatment targets to health
phenomena that increase CVD risk above and beyond
the effects of weight status in obese youth (e.g., depres-
sive symptoms [83], parental smoking [84]). Similar to
pediatric obesity treatment, the sustained maintenance of
CVD risk reduction in youth likely requires intensive
behavioral interventions implemented across socioenvir-
onmental contexts.

Coordinated Care for Pediatric Obesity: The Future
of Cardiovascular Disease Prevention

Effective behavioral interventions have been established
for reducing obesity and CVD risk factors in youth
spanning all levels of adiposity. Yet, obese children
and adolescents rarely have access to these programs
for several reasons: 1) referrals to behavioral health
specialists are not routinely made; 2) behavioral health
professionals often lack adequate training and resources
to deliver pediatric obesity interventions; 3) messages
about weight-related behaviors and obesity treatment are
inconsistent across sectors; and 4) insurance reimburse-
ment for intensive, long-term interventions is difficult to
obtain. Moving toward the future, sharing knowledge
and the responsibility for the health of children across
many sectors of society will increase access and reduce
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Fig. 1 Sample
recommendations across
socioenvironmental contexts in
family-based behavioral social
facilitation treatment

burden while improving weight and CVD-related
outcomes.

The primary care setting is ideal for the early iden-
tification of weight-related problems in youth because
providers can screen for overweight, track CVD risk
factors, and routinely meet with children and families
to make referrals or deliver interventions [19]. Unfortu-
nately, a significant proportion of primary care providers
are either unaware of or do not regularly implement the
expert guidelines that outline recommendations for pe-
diatric obesity screening and treatment referrals [85, 86].
Many providers report concerns that they lack adequate
skills to address weight problems with families [87] or
that adequate treatment strategies do not exist [88],
which could further impact screening and referral
efforts. Primary care providers who report engaging
families in discussions typically have only one brief
counseling session about health behaviors and do not
provide families with tools to implement changes [87],
which has been shown to be ineffective at producing
reductions in child BMI [21, 89]. Primary care-based
motivational interviewing—a brief, patient-centered ap-
proach that explores ambivalence to behavior change
and increases intrinsic motivation for healthful changes
[90]—has also not been effective in reducing BMI or
improving eating and activity patterns in obese children
[91, 92]. However, one uncontrolled study found that
motivational interviewing was associated improved die-
tary adherence and reduced cholesterol in children with
elevated LDL cholesterol [93]. It may be beneficial for
motivational interviewing interventions to focus on
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weigh-ins

(CHILD)

Disinhibited eating
is targeted P

moniforing

healthy behaviors

improving families’ motivation for seeking intensive
family-based programs known to be efficacious. Overall,
participatory research, stemming from collaborative part-
nerships between obesity researchers and primary care
providers, need to determine optimal methods for train-
ing providers in the implementation expert guidelines
and for changing providers’ obesity-related attitudes.
To further accelerate obesity and CVD prevention,
the Institute of Medicine identified recommendations
for changes in five critical areas [51], including physical
activity environments, food and beverage availability,
media messages about lifestyle behaviors and marketing
toward children, health care and work environments,
and schools. If implemented, these systemic changes
would support the practice of healthy behaviors and
the messages learned in socioenvironmental weight
management programs, likely enhancing intervention
outcomes. Schools may be especially compelling con-
texts to create “healthy eating and activity zones,” since
school is where children spend most of their time and
consume the majority of their daily calories. Indeed,
several multi-component school-based programs (e.g.,
consisting of physical education enhancements, farm-
to-school-to-home programs, BMI and fitness reports,
and heart health education) have demonstrated reduc-
tions in BMI-z scores, obesity prevalence, waist circum-
ference, fasting insulin levels as well as improvements
in cholesterol and triglyceride levels relative to controls
[94-97]. While the effect sizes of these school programs
are smaller than those associated with family-based be-
havioral interventions, the overall effects on weight and



Curr Cardiovasc Risk Rep (2012) 6:567-578

575

CVD risk factors may be synergistic if implemented in
communities concurrently.

In addition to early identification and widespread
efforts for the prevention of pediatric obesity, there is
a critical need for cost-efficient healthcare to increase
the feasibility of implementing and obtaining coverage
for evidence-based interventions. Efficiency can be
achieved through matching interventions of appropriate
content, breadth, and dose to youth based on their
severity of obesity and co-occurrence of CVD risk fac-
tors. For example, excess weight gain prevention in
healthy children at-risk for overweight may be achieved
through targeted, low intensity interventions such as
internet-based programs focused on healthy eating [21,
89] or TV allowance devices that limit access to screen
time [64]. At the other end of the spectrum, severely
obese adolescents with multiple CVD risk factors would
require intensive family-based behavioral interventions
that span across socioenvironmental contexts, as well
as a consideration of pharmacological or surgical treat-
ments. Family-based interventions may also serve as a
platform for preventing obesity across multiple genera-
tions, which could enhance their cost-effectiveness. Fur-
thermore, the dose of family-based interventions could
potentially be scaled based on the presence of negative
prognostic indicators and familial risk factors. Research
evaluating stepped-care treatment algorithms and treatment-
matching options would greatly improve access to evidence-
based healthcare, thereby reducing obesity and CVD risk.

Conclusions

The reduction of CVD is paramount to improving health
outcomes and health-related economic costs in the Unit-
ed States. The prevention and early intervention of
pediatric obesity has the potential for the greatest im-
pact on CVD. Effective treatments for pediatric obesity
and CVD risk factors (e.g., intensive family-based be-
havioral interventions) have been identified, but families
rarely have access to these evidence-based programs.
Pediatric obesity is a complex, multiply determined
problem that requires bold and comprehensive action
[84]. Primary care providers are essential for the early
identification of weight problems and referral to appro-
priate community resources. With an increased focus on
early intervention and stepped-care approaches, cost-
efficient and individualized treatment has the potential
to become a reality. Finally, establishing communication
and cooperative networks among families, health care
professionals, schools, community organizations, and
policy makers will facilitate the dissemination of cohe-
sive health messages and the sustained implementation

of best practices. Future research must evaluate more
integrated, systematic approaches to refine the course of
action for prevention obesity and CVD.
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