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Childhood obesity is associated with increased medical and psychosocial consequences
and mortality and effective interventions are urgently needed. Effective interventions
are urgently needed. This article reviews the evidence for psychological treatments of overweight and obesity in child and adolescent populations. Studies were identiﬁed through
searches of online databases and reference sections of relevant review articles and metaanalyses. Treatment efﬁcacy was assessed using established criteria, and treatments were
categorized as well-established, probably efﬁcacious, possibly efﬁcacious, experimental, or
of questionable efﬁcacy. Well-established treatments included family-based behavioral
treatment (FBT) and Parent-Only Behavioral Treatment for children. Possibly efﬁcacious
treatments include Parent-Only Behavioral Treatment for adolescents, FBT-Guided SelfHelp for children, and Behavioral Weight Loss treatment with family involvement for
toddlers, children, and adolescents. Appetite awareness training and regulation of cues
treatments are considered experimental. No treatments are considered probably efﬁcacious, or of questionable efﬁcacy. All treatments considered efﬁcacious are multicomponent interventions that include dietary and physical activity modiﬁcations and utilize
behavioral strategies. Treatment is optimized if family members are speciﬁcally targeted
in treatment. Research supports the use of multicomponent lifestyle interventions, with
FBT and Parent-Only Behavioral Treatment being the most widely supported treatment
types. Additional research is needed to test a stepped care model for treatment and to
establish the ideal dosage (i.e., number and length of sessions), duration, and intensity
of treatments for long-term sustainability of healthy weight management. To improve
access to care, the optimal methods to enhance the scalability and implementability of
treatments into community and clinical settings need to be established.

The childhood obesity epidemic is a pressing public
health concern. Rates of childhood obesity increased
threefold in a 30-year period between 1971 and 2002
(Freedman, Khan, Serdula, Ogden, & Dietz, 2006), and
current levels remain high. The prevalence of childhood
overweight (deﬁned as BMI at or above the 85th
percentile but below the 95th percentile by age and sex;
Correspondence should be addressed to Denise E. Wilﬂey,
Washington University School of Medicine, Campus Box 8134, 660
S. Euclid, St. Louis, MO 63110. E-mail: wilﬂeyd@psychiatry.wustl.edu

Kuczmarski et al., 2000) and obesity (deﬁned as BMI at
or above the 95th percentile) combined is estimated at
more than one third of youth, with approximately
17.7% of children (ages 6–11) and 20.5% of adolescents
(ages 12–19) being classiﬁed as obese (Ogden, Carroll,
Kit, & Flegal, 2014). Severe obesity (BMI > 97th percentile) in children has quadrupled to 11.9% of children aged
1 to 18 and is the largest growing subcategory of obesity
in children (Ogden, Carroll, Curtin, Lamb, & Flegal,
2010). Overweight and obesity have many negative consequences for children and adolescents, including medical
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effects, such as increased risk of cardiovascular disease
and other chronic health conditions (August et al.,
2008; Dietz, 1998) as well as psychosocial difﬁculties,
including reduced quality of life, anxiety, depression,
and increased risk for the development of eating disorders
(BeLue, Francis, & Colaco, 2009; Dietz, 1998; Wilson &
Goldﬁeld, 2014). These negative effects not only exist in
childhood but, without appropriate intervention, persist
into adulthood with elevated morbidity and mortality
(Reilly et al., 2003). This represents a considerable cost
to society through increased health care burden and associated spending (Finkelstein, Trogdon, Cohen, & Dietz,
2009). An estimated 14.1 billion additional dollars are
spent annually on medical care associated with excess
weight in childhood (Trasande & Samprit, 2009), with
these costs likely to increase as overweight children
become overweight adults (Trasande, 2010), unless
prevention and treatment efforts can decrease rates of
obesity (Katzmarzyk et al., 2014). Thus, it is clear that
effective interventions for childhood overweight and
obesity (hereafter referred to as childhood obesity for
conciseness) are urgently needed. This article reviews
the evidence for treatments of overweight and obesity
in child and adolescent populations and outlines some
of the challenges and future directions in this area.
METHOD
Search Strategy
Treatment studies addressed in this review were identiﬁed
through extensive searches of online databases (PubMed,
PsycINFO, Google Scholar). Studies were identiﬁed
using the following search terms (and derivatives thereof):
‘‘obesity,’’ ‘‘overweight,’’ ‘‘child,’’ ‘‘adolescent,’’ ‘‘pediatric,’’ ‘‘treatment,’’ and ‘‘intervention.’’ The reference
sections of relevant articles were also reviewed to identify
any additional studies for inclusion in this review.
Finally, recent reviews and meta-analyses on this topic
were examined to ensure that no pertinent studies were
missed (American Dietetic Association, 2006; Ho et al.,
2012; McGovern et al., 2008; Oude Luttikhuis et al.,
2010; Snethen, Broome, & Cashin, 2006; Tsiros, Sinn,
Coates, Howe, & Buckley, 2008; Whitlock, O’Connor,
Williams, Beil, & Lutz, 2010; Wilﬂey, Tibbs, et al.,
2007). Given that this is the ﬁrst evidence update on this
topic in this journal, research studies dating as early as
1983 and up to June 2014 are reviewed.
Using the available literature, treatments were
assessed by their demonstrated efﬁcacy in randomized
control trials. Treatments are designated as wellestablished if the treatment efﬁcacy has been shown to
be (a) superior to a psychological placebo or wait-list
control or (b) equal to a well-established treatment in
at least two research settings by two independent

researchers (Southam-Gerow & Prinstein, 2014). A
treatment is considered probably efﬁcacious if it has been
shown to be (a) superior to a waitlist control group in at
least two randomized clinical trials (RCTs), or (b) meets
criteria to be a well-established treatment but has not
been tested by two or more research teams. Treatments
are considered possibly efﬁcacious if they have
demonstrated efﬁcacy over the control group in at least
one RCT, or two or more clinical trials. Treatments that
have not been tested in an RCT or with at least two
clinical trials but have some support are considered
experimental, and treatments found inferior to other
treatment groups or waitlist control groups are considered of questionable efﬁcacy.
Studies were included in this review if they (a) tested
interventions or treatments for childhood obesity; (b)
were conducted in a deﬁned population of toddlers (ages
2–5), children (ages 6–12), or adolescents (ages 13–18)
with overweight or obesity; (c) provided description of
the intervention; (d) included weight change as an outcome measure; (e) compared the intervention to another
intervention or control group in a randomized trial; and
(f) used clearly deﬁned study inclusion and exclusion
criteria. The present review focuses on psychological
treatments for childhood and adolescent overweight
and obesity. Please refer to the following reviews for
more information on bariatric surgery for adolescents
(Barnett, 2013) and pharmacological treatments for
children and adolescents (Brufani et al., 2013).
Measurement of Treatment Outcomes
Researchers have used multiple indices of weight change
to measure treatment outcomes. An ideal measure of
weight change should be easily interpreted in clinical
practice, be sensitive to change in treatment, take into
account age and gender (i.e., be a measure of relative
weight), and be reliable and sensitive across a range of
values, including the severely obese (Paluch, Epstein,
& Roemmich, 2007). The majority of studies reviewed
here include one or more of the following as the primary
weight loss outcome variable: Standardized Body Mass
Index (BMI) scores (BMI z-score or BMI-SDS), percent
overweight=percent overBMI (%OW=%overBMI), BMI
percentile scores (measures of relative weight; Paluch
et al., 2007), BMI, absolute weight, waist circumference
(Grifﬁths, Gately, Marchant, & Cooke, 2012), and
direct measures of adiposity (body composition, percentage body fat; Basterﬁeld et al., 2012). Of importance, although these measures differ in methodology,
they are highly correlated (Cole, Faith, Pietrobelli, &
Heo, 2005). Weight-related changes are the most commonly used metrics, however, additional measures—
such as metabolic changes (Bluher et al., 2013; Ho
et al., 2012), or behavior changes (diet and physical
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activity; Oude Luttikhuis et al., 2010)—can also be
illustrative, and further research is needed to determine
the associations between and differential utility of these
measures. It should be noted that there is no deﬁnitive
conclusion on the best measure to use for children and
adolescents, and limited consistency in the usage of
metrics across studies and thus multiple outcomes are
reported in this review. Please see Table 1 for a more
extensive description of the various measures described
and beneﬁts and drawbacks of each measure.
It should also be noted that data regarding the degree
of change needed to achieve clinical signiﬁcance across
any of these measures is limited. Cutoffs for clinical
signiﬁcance have been suggested in the literature for
BMI z score (e.g., 0.25 or 0.5 decrease; Ford, Hunt,
Cooper, & Shield, 2010; Hunt, Ford, Sabin, Crowne,
& Shield, 2007; Reinehr & Andler, 2004), and %OW
(7 percentage point decrease; TODAY Study Group,
2012), however, further research is needed to deﬁne
the degree of change in these outcomes that produces
clinically meaningful effects in the short term, and their
long-term sustainability.
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Treatment Components and Types
Treatment Components
To date, psychological treatments for obesity in
children and adolescents have included a combination
of three primary components: (a) modify and improve
dietary intake (quantity and quality), (b) increase physical activity and reduce sedentary activity, and (c) use
behavioral strategies (e.g., self-monitoring) to facilitate
these changes. Treatments are most successful if they
include family members (i.e., parents=caregivers), who
are speciﬁcally targeted in treatment and help facilitate
and maintain these changes (Boutelle et al., 2014;
Epstein, Valoski, Wing, & McCurley, 1990). Further
description and rationale for each component is
summarized next.

Diet and physical activity modifications. Simply
expressed, excess weight gain occurs when energy intake
exceeds energy expenditure over time (Hall et al., 2012).
Therefore, interventions aim to alter this positive energy

TABLE 1
Summary of Common Outcome Measures in Treatment Trials
Absolute Weight
BMI

Weight
Weight (kg)= height2 (m)

. Does not account for height
. Reliably measured, widely used
. Does not change linearly as children age

BMI % Change

Change in BMI percentage

BMI Percentile

BMI relative to child’s age and sex
(plotted on growth curves)

BMI z-scores (zBMI;
LMS score)

f[(BMI=median BMI)L]-1g=(L S);
where L is the power of the Box-Cox
transformation and S is the
generalized coefﬁcient of variation.

BMI-SDS

No. of SD units above or below the
median based on statistically derived
curves. (BMI-BMI 50th percentile=
BMI SD)
Percentage above the 50th percentile
BMI for age and gender ([BMI- BMI
at 50th percentile for age and sex]=
BMI at 50th percentile)  100
BMI plotted against new growth
curves based on new percentile
curves above the 95th percentile
Measurement taken around waist
(midway between 10th rib and iliac
crest)
% body fat=body fatness as measured
by bioelectrical impedance

. Larger changes as degree of overweight increases
. Can be used interchangeably with BMI
. Measure of relative weight rather than absolute
weight
. Can be a large range in the highest extremes (i.e.,
many children fall above the 99th percentile), and
poor at accounting for change at extremes
. Provides the simplest substitute measure of
percentage loss in adiposity
. Attenuates change for heavier children (i.e., as
children become heavier they will show less
change in treatment)
. Requires certain computer programs that access
reference date and formulas

Percent overweight=
Percent overBMI

Percentage of the
95th percentile
Waist Circumference

Body Composition

Note. BMI ¼ body mass index.

. Demonstrated advantage in sensitivity changes in
BMI across range of overweight (no truncated
upper limit)
. Easy to interpret
. Allows for accurate deﬁnition of severe obesity,
and tracking of clinical change
. Directly measures central adiposity, which may
be associated with greater health risk in children
. Concerns about technical errors in measurement
. Direct measure of adiposity (as opposed to a
proxy measure)

(Paluch et al., 2007)
(Cole et al., 2005;
Whitlock, O’Connor,
Williams, Beil, &
Lutz, 2008)
(Cole et al., 2005)
(Cole et al., 2005;
Whitlock et al., 2008)

(Cole et al., 2005;
Hunt et al., 2007;
Paluch et al., 2007)

(Daumit et al., 2013;
Epstein et al., 2007;
Mei et al., 2002)
(Paluch et al., 2007;
Whitlock et al., 2008)

(Flegal et al., 2009;
Gulati, Kaplan, &
Daniels, 2012)
(Grifﬁths et al., 2012)

(Basterﬁeld et al., 2012)
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balance and produce weight loss (or prevent additional
weight gain) by encouraging both decreased energy intake
through dietary modiﬁcations and increased energy expenditure through physical activity (Barlow & Committee,
2007). Dietary modiﬁcations that have been associated
with improved outcomes include caloric reduction through
decreased intake of high-energy dense, low-nutrient foods
and=or increased intake of low-energy dense, high-nutrient
foods (e.g., Trafﬁc Light Diet; Epstein et al., 1985;
TODAY Study Group, 2010). Physical activity modiﬁcations include encouraging increased physical activity
and decreased sedentary activity (Epstein, Paluch, Gordy,
& Dorn, 2000; Epstein, Valoski, Vara, et al., 1995).
Behavioral strategies. Whereas dietary and physical
activity changes are the core components of the majority
of weight loss treatments, behavioral strategies are
routinely employed to facilitate behavior change and promote maintenance of these changes. Behavioral strategies
are utilized to facilitate both weight loss and maintenance
of weight change by promoting small, successive changes
in behaviors (TODAY Study Group, 2010). Behavioral
strategies that are commonly employed include selfmonitoring (Helsel, Jakicic, & Otto, 2007; Kirschenbaum,
Germann, & Rich, 2005), goal setting (Locke, 2002;
Nothwehr & Yang, 2007), reinforcement for goal achievement (Foreyt & Goodrick, 1993; Williamson & Perrin,
1996), stimulus control (Epstein, Paluch, Kilanowski, &
Raynor, 2004), social support (Wilﬂey, Stein, et al.,
2007), problem solving (Perri et al., 2001), and motivational techniques (Resnicow & Blackburn, 2005).
Family involvement. Family involvement is often
included in interventions as a method of facilitating
physical activity and dietary modiﬁcations and encouraging behavioral changes. There are several rationales
for including both parents and children in treatment of
childhood obesity. First, it has been shown that parental
obesity is a signiﬁcant risk factor for childhood obesity
(Hunt et al., 2002), with one study showing that
children of obese parents are two to three times more
likely to be obese themselves (Whitaker, Wright, Pepe,
Seidel, & Dietz, 1997). This high rate of concordance is
likely due to shared environmental and genetic inﬂuences
that promote the development and maintenance of overweight and obesity across the family and suggests that
parents have a strong inﬂuence on the weight status of
their children (Vanucci, White, & Wilﬂey, 2010; Wilﬂey,
Kass, & Kolko, 2011). In addition, it has been suggested
that children’s weight-related behaviors exist in the context of their home and family environment and can thus
be inﬂuenced by changes made to this environment, again
indicating the importance of parental involvement in
treatment (Flodmark & Nowicka, 2011).

By including parents in their child’s treatment, the
goal is to capitalize on parents’ inﬂuence over their
child’s behaviors to promote healthier behavior choices
and maximize health outcomes for both parent and child.
For example, parents are encouraged to create a healthy
home environment and model healthy behaviors by purchasing healthier foods, planning healthier meals, developing a family-based reward system to reinforce healthy
choices, participating in and encouraging increased
physical activity, and using praise to reinforce healthy
behaviors (Epstein et al., 2004; TODAY Study Group,
2010). For additional details on the possible components
of childhood obesity treatments, please see Table 2.
Treatment Types
Multicomponent interventions. Speciﬁc use and
combination of the four possible components of
treatment—dietary modiﬁcations, physical activity
modiﬁcations, behavioral strategies, and family
involvement—vary across treatment approaches.
Whereas single component treatments (i.e., treatments
that focus only on dietary or physical activity modiﬁcations) have been tested, evidence widely recommends
the use of multicomponent interventions (interventions
utilizing several of these components, e.g., Ho et al.,
2012; Oude Luttikhuis et al., 2010; Whitlock et al.,
2010). For example, a recent meta-analysis found that
behavioral lifestyle interventions (deﬁned as interventions that include a combination of dietary, physical
activity, and=or behavioral components) result in an
average decrease in %OW of 8.9 percentage points
compared to an average increase of 2.7 percentage
points in education-only interventions (Wilﬂey, Stein,
et al., 2007). Given the overwhelming support for
multicomponent interventions over single-component
interventions we do not review single-component treatments in the present article.
Behavioral weight loss treatment with family
involvement
versus
family-based
behavioral
treatment. Reviews of family involvement in treatment suggests that targeting both parents and children
together for treatment is generally associated with
improved outcomes (Berry et al., 2004; McLean, Grifﬁn,
Toney, & Hardeman, 2003) and the majority of treatments include some amount of family involvement,
however, the degree to which parents are involved varies
considerably between treatments, making it difﬁcult
to separate treatments into discrete categories or types.
In many treatments, parents’ involvement is limited to
the facilitation of their child’s behavior changes; however, in Family-based Behavioral Treatment (FBT),
a speciﬁc multicomponent behavioral treatment type,
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TABLE 2
Components of Treatments for Family-Based Behavioral Treatment
Goal

Strategies

Dietary Modiﬁcation
Reduce Caloric Intake

.
.
.

Deﬁne appropriate calorie range
Increase intake of low-energy dense foods (i.e., highly nutritious, low-calorie-dense foods)
Decrease intake of high-energy dense (HED) foods (i.e., high fat, high sugar foods)

.
.

Increase physical activity (goal: 60 min=day, 5 days=week)
Decrease sedentary activity (goal <2 hr=day outside of school time)

Stimulus Control

.
.
.
.
.
.
.
.
.

Dietary goals (e.g., <15 HED foods=week, calorie range 1,200–1,500)
Physical activity goals (e.g., >60 min activity=day, reduce sedentary activity by 50%)
Weight goals (e.g., weight loss of 0.5–2 lb=week)
Record daily food intake (e.g., calorie intake, number of HED foods, fruit and vegetable intake
Record activity (e.g., time spent in moderate- to vigorous- intensity activity and sedentary activity
Record weight (e.g., weekly weighing)
Rewards based on goal achievement
Rewards based on weight achievement
Restructure home environment to increase chance of success

Family Involvement and Support
Shape Home Environment
Model Healthy Eating and Activity
Parenting Skills

.
.
.

Goals

.

Make the healthy choice the easy choice in home (limit unhealthy foods, etc.)
Parent models healthy eating and physical activity lifestyle and positive body esteem
Develop skills to support healthy lifestyle for family (e.g., establish stable meal and snack times,
positively reinforce children for healthy behavior, identify barriers to healthy lifestyle and problem
solve solutions)
Diet, physical activity and weight goals are set for both parents and children

Energy Expenditure Modiﬁcation
Increase Energy Expenditure
Behavior Change Techniques
Goal Setting
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Self-Monitoring

Reward Systems

parents are robustly engaged in treatment, with lifestyle
behavior changes, and behavioral and weight goals
targeted in both parents and children. In FBT, parents
are encouraged to make changes for themselves and
act as agents of changes for their children, promoting
long-term behavior change (Epstein et al., 2014), and
directly targeting parents in treatment appears to be
important for success (Boutelle et al., 2014). Thus, in
the present review we differentiate between FBT and
Behavioral Weight Loss (BWL) treatment with family
involvement based on whether goals are set for both
parents and children (FBT) or not (BWL; Boutelle,
Cafri, & Crow, 2011; Epstein et al., 1990), and we provide evidence for each treatment type, broken down by
age group as appropriate. It should be noted that there
is heterogeneity in the delivery of treatments with
a family component (McLean et al., 2003), and multiple
treatments are referred to as FBT that do not always
meet the guidelines just described (and more appropriately ﬁt into the category of multicomponent
intervention with family involvement).
RESULTS
Family-Based Behavioral Treatment
FBT has been tested in 10 separate studies in children
(ages 6–12), with nine of these studies ﬁnding evidence

supporting the use of FBT over treatment of the child
alone (Brownell, Kelman, & Stunkard, 1983; Epstein,
Valoski, Wing, & McCurley, 1990), control conditions
(Epstein et al., 1990; Graves, Meyers, & Clark, 1988;
Israel, Stolmaker, & Andrian, 1985; Kirschenbaum, Harris, & Tomarken, 1984; Sacher et al., 2010; Savoye et al.,
2007), and routine counseling (Kalavainen, Korppi, &
Nuutinen, 2007). The addition of speciﬁc parent training
on general child management skills (Israel et al., 1985),
and parent problem-solving training (Graves et al.,
1988) improved outcomes, suggesting these may be
important additive components of treatment.
To illustrate the magnitude of effect sizes in these trials,
two studies are used. In one seminal study comparing
FBT (parent and child treated together) to a child-only
treatment and a waitlist control group, participants in the
FBT condition showed decreases in %OW (11.2 and
7.5 at 5 and 10 year, respectively), whereas participants
in the child-only (þ2.7 and þ4.5), and control (þ7.9 and
þ14.3) groups showed increases in %OW (Epstein et al.,
1990). In a more recent study, children 7 to 9 years of
age who received FBT (with home visits) achieved superior
decreases in BMI and BMI-SDS (0.8 and 0.3, respectively)
compared to those receiving routine counseling (0.0 and
0.2, respectively; Kalavainen et al., 2007).
One trial found FBT to be no different from
child-alone treatment (Wadden et al., 1990), although
children in this study whose mothers attended more
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sessions lost more weight, indicating that parental
involvement is critical. Another trial conducted in the
United Kingdom found no difference between FBT
and a waitlist control condition; however, this study
excluded calorie goals, food type goals, and participation incentives due to resistance from parents and
health professionals (Croker et al., 2012). This suggests
that setting clearly deﬁned goals and including
parents in goal setting may be important for achieving
outcomes; however, it should be noted that it might
be difﬁcult for some families to follow these highly
structured recommendations, perhaps due to external
barriers, cognitive limitations, or psychiatric symptoms,
although this needs to be assessed in additional
research. Thus, it may be necessary to personalize treatment options to ensure all families can achieve success
and be sensitive to cultural differences around these
issues. Based on these results, FBT is considered
well-established for use with children and has not been
sufﬁciently examined with adolescents to designate
a rating. A summary of the treatments that meet each
level is provided in Table 3.
Parent-Only Behavioral Treatment
Whereas research strongly indicates the inclusion of
both the child and parent in treatment, the optimal level
TABLE 3
Summary of Treatments by Level of Support

Treatment
Well-Established Treatments
Family-Based Behavioral
Treatment
Parent Only Behavioral
Treatment
Probably Efﬁcacious Treatments
None
Possibly Efﬁcacious Treatments
Family-Based Behavioral
Treatment – Parent Only
Behavioral Weight Loss
Treatment With Family
Involvement

Family-Based Behavioral
Treatment – Guided Self
Help
Experimental Treatments
Appetite Awareness Training,
Regulation of Cues
Treatment
Treatments of Questionable Efﬁcacy
None

No. of Studies
(No. Demonstrating
Age Group
Efﬁcacy)

Children

10 (9)

Children

14 (14)

Adolescents

1 (1)

Toddlers
Children
Children &
Adolescents
Adolescents

3 (3)
10 (4)
11 (9)
3 (3)
1 (1)

of involvement from the parent remains an important
question. It has been hypothesized that involving only
the parent in the intervention could bolster outcomes
for both parent and child, while making treatment
easier to implement (Boutelle, Cafri, et al., 2011). This
approach emphasizes the importance of parental modeling and authority over the home environment (Golan &
Weizman, 2001), as well as engaging the parents as
agents of change (Apter, Fainaru, Golan, & Weizman,
1998). Parent-only approaches have been tested in 14
trials included in this review (Apter et al., 1998; Bean,
Wilson, Thornton, Kelly, & Mazzeo, 2012; Boutelle,
Cafri, et al., 2011; Collins et al., 2011; Golan & Crow,
2004; Golan, Kaufman, & Shahar, 2006; Golley,
Magarey, Baur, Steinbeck, & Daniels, 2007; Janicke
et al., 2008; Jansen, Mulkens, & Jansen, 2011; Magarey
et al., 2011; Mazzeo et al., 2014; Moens & Braet, 2012;
Morgan et al., 2014; Munsch et al., 2008; Okely et al.,
2010; Shelton et al., 2007). In two trials, Golan and
colleagues found FBT with parents as the agents of
change more effective than FBT with children as the
agents of change for both children (Golan et al., 2006)
and adolescents (Apter et al., 1998), with the parentfocused treatment remaining superior at 7-year
follow-up (Golan & Crow, 2004), although it should
be noted that this study was conducted within a different
region and culture (Israel with two-parent families).
Parent-only treatment has also been found superior to
(Munsch et al., 2008), and noninferior to (Boutelle,
Cafri, et al., 2011) traditional parent and child FBT,
and improved effects were shown with a parent-centered
dietary intervention (Collins et al., 2011; Okely et al.,
2010). Parent-only approaches have been found superior
to waitlist control conditions (Bean et al., 2012; Jansen
et al., 2011, Moens & Braet, 2012), including a fatheronly treatment (Morgan et al., 2014), and favorable
outcomes have been shown with a predominantly
African American population (Mazzeo et al., 2014).
It is particularly effective when added to a lifestyle
program (Golley et al., 2007), and the addition of parent
skills training to behavioral programs (Magarey et al.,
2011) and FBT (Israel et al., 1985) appear to bolster
efﬁcacy of treatments. Of importance, only one of
these trials has been conducted with an adolescent-only
population (Golan & Crow, 2004). A recent review
suggested that parent-only approaches are as effective
as parent-child and more cost-effective (Ewald, Kirby,
Rees, & Robertson, 2014), with insufﬁcient evidence to
support a parent-only approach over a combined parent
and child approach found in a meta-analysis (Jull &
Chen, 2013). Of importance, higher rates of attrition
in parent-only programs need to be addressed (Ewald
et al., 2014). Parent-Only Behavioral Treatment is
considered to be well-established for children, and
possibly efﬁcacious for adolescents.
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Behavioral Weight Loss Treatment with Family
Involvement
BWL treatments with family involvement have been
tested in 10 studies of children (ages 5–12), with only
four trials ﬁnding the multicomponent intervention
more effective in comparison to self-help (Fullerton
et al., 2007), minimal advice (Nemet, Barzilay-Teeni, &
Eliakim, 2008), dietary advice usual care (Kalarchian
et al., 2009), and control (Lochrie et al., 2013) conditions. BWL treatment with the addition of an active
gaming component was also found to be more effective
than usual BWL treatment in increasing moderate-tovigorous PA and greater reductions in anthropometric
outcomes (Trost, Sundal, Foster, Lent, & Vojta, 2014).
In the remaining ﬁve trials, the multicomponent intervention was not different from control conditions
(Arauz Boudreau, Kurowski, Gonzalez, Dimond, &
Oreskovic, 2013; McCallum et al., 2007; Wake et al.,
2009), a standard care condition (Hughes et al., 2008),
and child-only treatment (Bathrellou et al., 2010). In
addition, BWL treatments have been tested in an
additional 11 studies of children and adolescents (ages
6–18), with nine of those trials demonstrating the
efﬁcacy of the BWL treatment compared to control conditions (Coppins et al., 2011; Jiang, Xia, Greiner, Lian,
& Rosenqvist, 2005; Mellin, Slinkard, & Irwin, 1987;
Nemet et al., 2005; Nowicka, Hoglund, Pietrobelli,
Lissau, & Flodmark, 2008; Reinehr et al., 2010), selfhelp conditions (Johnston et al., 2007), written dietary
advice (Weigel et al., 2008), standard care (Sabet
Sarvestani, Jamalfard, Kargar, Kaveh, & Tabatabaee,
2009), and dietary advice usual care (Diaz, EsparzaRomero, Moya-Camarena, Robles-Sardin, & Valencia,
2010) conditions. In this age group, a BWL intervention
with family involvement was found to be no different
from a combined dietary and physical activity condition
or waitlist control condition (Kitzman-Ulrich et al.,
2009), and a brief family intervention (Steele et al., 2012).
Support for the use of BWL treatment with a family
component is more limited with adolescents. Only three
trials in adolescents are included here. In one trial,
adolescents (ages 13–16) were randomized to receive
cognitive behavioral weight loss treatment with either
supervised aerobic exercise (CBTþEXER; e.g., stationary bicycle, treadmill, etc.) or peer-enhanced adventure
therapy (CBTþPEAT), which was designed to challenge
the adolescents both physically and mentally, and aimed
to develop problem-solving skills, social skills, and
self-conﬁdence (Jelalian et al., 2010). In addition, both
groups received recommendations for dietary and physical activity modiﬁcations and behavioral strategies, and
parents attended concurrent meetings that followed the
same topics. Following treatment, participants in both
the CBT-PEAT and CBT-EXER group had signiﬁcant
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BMI z-score decreases at both posttreatment and
12-month follow-up. This suggests that CBT with either
PEAT or supervised exercise can be efﬁcacious in producing weight loss in adolescents. In a separate study
of group behavioral treatment, delivered in a school setting, adolescents (ages 12–19) with BMI z-score less than
3.5 showed signiﬁcantly reductions in BMI z-scores compared to a waitlist control (Nowicka et al., 2008), and a
third study (ages 11–18) found that BWL resulted in a
signiﬁcant zBMI reduction compared to control groups,
but only for children of Western descent (Hofsteenge,
Chinapaw, Weijs, van Tulder, & Delemarre-van de
Waal, 2008). These ﬁndings suggest that although intervention can be successful in overweight and obese adolescents, outcomes may be reduced, especially among
the severely obese. Multicomponent interventions with
family involvement are considered possibly efﬁcacious
with children and adolescents, given the lack of evidence
supporting efﬁcacy compared to FBT, which is a wellestablished treatment.
There are several reasons why less robust changes are
found in adolescents. First, greater change in weight
status can be achieved when at younger ages, and it is
harder to achieve and maintain signiﬁcant weight loss
in adults (Epstein, Valoski, Kalarchian, & McCurley,
1995). In addition, larger effects may be possible in
younger children because smaller weight changes are
needed to affect weight status, especially if children continue to grow in height while maintaining weight, and=or
because diet and physical activity patterns are less established in younger children and thus more amenable to
change (Braet, Tanghe, Decaluwe, Moens, & Rosseel,
2004; Dietz, 1998; Goldschmidt, Wilﬂey, Paluch,
Roemmich, & Epstein, 2012; Vannucci et al., 2010).
For example, an 8-year-old girl at the 97th percentile
could achieve normal weight status if she lost approximately 4 lb in a year, whereas a 12-year-old girl at the
97th percentile would need to lose approximately 17 lb
to achieve the same outcome (Goldschmidt et al.,
2012), and younger children are more likely to achieve
clinically signiﬁcant weight loss (Danielsson, Kowalski,
Ekblom, & Marcus, 2012). In addition, if untreated, children and adolescents with overweight and obesity are
likely to continue to be overweight and obese as adults,
which is associated with increased medical and psychosocial consequences and mortality (Reilly et al., 2003).
Fortunately, rates of obesity in 2- to 5-year-olds have
decreased from 13.9% in 2003–2004 to 8.4% in 2009–
2010 (Ogden et al., 2014); however, intervention with
this age group remains important. Recent guidelines
recommend that the goal of these interventions is to produce small weight decreases, or stabilize weight gain in
these children, as this will be sufﬁcient to produce meaningful change as children age and grow taller (Barlow &
Committee, 2007; Daniels et al., 2005). Three separate
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trials show promising results for the use of BWL
treatment with a family component in children aged 2
to 5 (Quattrin et al., 2012; Small, Bonds-McClain,
Melnyk, Vaughan, & Gannon, 2014; Stark et al.,
2011) and suggest that intervening earlier may result
in improved outcomes and that at-home intervention
may be an efﬁcacious addition to treatment. Multicomponent treatment with family involvement is considered
possibly efﬁcacious for toddlers; however, it should be
noted that evidence is not as robust for this age group.
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Family-Based Behavioral Treatment: Guided
Self-Help
Given the high need for obesity intervention and limited
access to care (Caprio, 2006), an additional goal in the
treatment of childhood obesity is to ensure that treatment
is accessible to the large numbers of people who need it.
Researchers have thus begun to examine less intensive
methods of delivering FBT to facilitate its widespread
accessibility. One such approach is Guided Self-Help
treatment (GSH), which has recently been tested for use
in the treatment of childhood obesity and is a promising
alternative treatment delivery model to intensive,
in-person treatment (Boutelle, Norman, Rock, Rhee, &
Crow, 2013). In this trial, children (ages 8–12) who
received FBT-GSH achieved statistically superior outcomes compared to a waitlist control group following
treatment and at 6-month follow-up. Whereas these
results suggest that a GSH method, which was designed
to be implementable in primary care or community settings, may be efﬁcacious for the treatment of childhood
obesity, the outcomes achieved are much lower than those
achieved in more robust FBT interventions. It is thus
possible that GSH may be an appropriate intervention
for children who are at lower levels of overweight, or
as a ﬁrst step in treatment; however, additional research
is needed to examine this possibility. FBT-GSH is considered to be possibly efﬁcacious at this time.
Appetite Awareness Training and Cue Exposure
Treatment
Child Appetite Awareness Training (CAAT) is a relatively new treatment modality that focuses on developing awareness of internal hunger and satiety cues and
encourages eating in response to these as opposed to
external cues (e.g., boredom; Bloom, Sharpe, Mullan,
& Zucker, 2013; Boutelle et al., 2014) and Cue Exposure
Treatment for food teaches children and parents to
monitor cravings of food as they are exposed to cues,
learn to resist eating in response to urges, and tolerate
feelings of food craving (Boutelle et al., 2014). An initial
pilot in children compared these two approaches and
found that both led to decreases in binge eating

(Boutelle, Peterson, et al., 2011), and they were subsequently combined into one treatment—Regulation of
Cues (ROC)—to combine the complementary treatment
targets. ROC was tested in an initial RCT and no
between-groups differences were found; however, the
ROC group showed within-group improvements on
zBMI and eating behaviors (e.g., boredom eating, negative affect eating, satiety responsiveness; Boutelle et al,
2014). A separate RCT of CAAT found within-group
improvements on child BMI posttreatment but no
change from baseline to 6-month follow-up (Bloom
et al., 2013). CAAT and ROC are considered experimental treatments at this time; additional research may
look at the adjunctive beneﬁts of these approaches to
well-established treatments.

Adjunctive Treatments
Motivational Interviewing
The goal of motivational interviewing (MI) is to
facilitate the patient being the primary agent for change
and involves promoting self-efﬁcacy in goal setting (see
Miller & Rollnick, 2002). Several studies examined the
use of MI as an adjunctive to standard treatments,
with no differences found between MI-enhanced FBT
to standard FBT (Saelens, Lozano, & Scholz, 2013) or
social skills training (Walpole, Dettmer, Morrongiello,
McCrindle, & Hamilton, 2013), improved vegetable
intake compared to standard Women, Infants, and
Children nutritional counseling (Ogu et al., 2014), and
improved physical activity outcomes at 6-month followup compared to a standard cognitive-behaviorally based
weight loss program (Gourlan, Sarrazin, & Trouilloud,
2013). These results suggest that MI may be a viable
addition to well-established treatments and additional
research is needed and warranted.
Executive Function Training
The goal of executive functioning training is to
improve impulse control and self-regulation skills in children. In a recent trial, obese children in inpatient treatment were randomized to receive executive function
training or to a control group (Verbeken, Braet,
Goossens, & van der Oord, 2013). Children who received
twenty-ﬁve 40-min executive functioning training sessions
(working memory and inhibition training tasks delivered
through a virtual reality game) showed improved weight
loss maintenance compared to the control group; however, this difference was no longer signiﬁcant at 12-week
follow-up. This suggests that although executive functioning training may be a valuable adjunctive approach,
additional research is needed to determine how to bolster
and maintain these effects.
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Treatments Settings
The majority of the studies reviewed here are conducted
in clinical research settings; however, additional delivery
settings are being explored. Whereas physician-based
treatment alone (usual-care or routine counseling typically involves either one or two education sessions or
educational materials; e.g., Kalarchian et al., 2009;
Kalavainen et al., 2007) is not sufﬁcient to affect change
(Wilﬂey et al., 2011), researchers have begun to examine
novel ways to incorporate treatment into primary care
settings. For example, in one trial, adolescent girls
received a multicomponent intervention that was augmented with ongoing feedback from their primary care
physician with promising results (DeBar et al., 2012).
Research has also examined delivering the intervention
directly to participants in the home, with beneﬁcial
results, possibly attributable to more direct impact on
the home environment (Jiang et al., 2005; Stark et al.,
2011). Additional research is needed to further explore
avenues for incorporating treatment into primary care
and community settings to maximize outcomes.

Inpatient Settings
For those children for whom traditional treatments
are not efﬁcacious, or who have very high degrees of
obesity, it may be necessary to move to a more intensive
treatment setting, such as inpatient treatment. In a clinical trial patients with obesity (ages 7–17) who did not
succeed in outpatient treatment were enrolled in a
maximum of 10 months of cognitive-behaviorally based
inpatient treatment (Braet, Tanghe, Decaluwe, Moens,
& Rosseel, 2004). Components of this treatment
included living in an inpatient setting (with a school
attached), having controlled meal options (approximately 1,400–1,600 calories=day), scheduled exercise
(minimum of 14 hr=week), and a 12-week cognitive
behavioral program (psychoeducation about obesity,
diet and physical activity, and self-regulation skills).
Parents were seen biweekly when visiting the center
and encouraged to help their children adopt a healthier
lifestyle. Participants in this trial lost 49% of their body
weight following treatment and maintained a 31.7%
bodyweight loss at 14-month follow-up. In another trial,
children with severe obesity (ages 8–15) received 6 weeks
of multicomponent inpatient treatment, followed by
10.5 months of monthly outpatient treatment conducted
in the home, or were assigned to a waitlist control condition (Adam, Westenhofer, Rudolphi, & Kraaibeek,
2009). Participants in this group demonstrated signiﬁcant decreases in BMI z-score compared to control
participants, who demonstrated=evidenced=displayed
an increase. Further research is warranted to determine
who inpatient treatment is indicated for, when it should
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be used, and whether it should be included as a precursor to outpatient treatment for the severely obese.

Medium of Delivery
To maximize access to care, researchers have also begun
to research different media for delivering interventions.
The use of technology (e.g., Internet, telephone) may
be another appropriate avenue to enable broader dissemination of treatments, and research has begun to
examine this option. In one study of Internet-delivered
treatment, overweight African American female adolescents in the online behavioral treatment lost more
weight than a control group; however, this was not
maintained at 2-year follow-up, possibly because program usage decreased over this time (Williamson et al.,
2006). An additional study found decreases in BMI over
time (Taylor et al., 2012), whereas another study found
an Internet-based program efﬁcacious only among
children who used the programs frequently (Delamater
et al., 2013), suggesting that maintaining program usage
is critical for establishing this treatment approach.
Studies of multicomponent interventions delivered by
telephone are also promising, with greater %OW
decreases shown in participants who received a telephone intervention, compared to a control group
(Saelens et al., 2002), and high users of a separate phonebased intervention decreased weight, BMI, and BMI
z-score compared to low users (Wright et al., 2013).
These approaches are promising for meeting the high
need for evidence-based childhood obesity treatments,
although more research is needed to determine the ideal
format for these programs to enhance participant use of
the program and the magnitude of outcomes. The use of
technology as stand-alone and adjunctive treatments
warrants further investigation.

Predictors, Mediators, and Moderators of Treatment
Mediators of treatment help explain why and how treatments produce outcomes, and moderators help identify
who treatments work for and the circumstances that
affect treatment response (Kraemer, Wilson, Fairburn,
& Agras, 2002). To our knowledge, no mediators and
moderators of child and adolescent treatment outcome
have speciﬁcally been identiﬁed, and this is a limitation
of the ﬁeld (Yildirim et al, 2011). Identifying predictors
of treatment response is important in understanding the
factors that contribute to success in existing treatments
in order to identify who may beneﬁt most from
treatment and guide future treatment modiﬁcations or
delivery to maximize effectiveness (Goldschmidt et al.,
2014). Several predictors of treatment response have
been identiﬁed, and these are reviewed next.
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The degree of overweight has been shown to affect
outcomes, with numerous studies having shown that
higher initial body weight is associated with improved
outcomes (Braet, 2006; Epstein, Valoski, Wing, &
McCurley, 1994; Goossens, Braet, Van Vlierberghe, &
Mels, 2009; Moens, Braet, & Van Winckel, 2010). One
study also showed that increased overweight is related
to poorer weight loss outcomes (Nowicka et al., 2008).
This discrepancy in the literature is possibly because a
higher degree of overweight is predictive of improved
outcomes to a point, but once children become severely
obese, their outcomes are not as robust. Another robust
predictor of treatment success is child age. One study
found that a child had a 47% greater chance of achieving
a clinically signiﬁcant decrease in BMI for each year
younger, and indeed, signiﬁcant weight reductions are
seen much more frequently in children compared to
adolescents (Danielsson et al., 2012). Studies also suggest
that parental weight loss is a predictor of success, with
increased parental weight loss in treatment associated
with greater child weight loss (Boutelle, Cafri, & Crow,
2012; Goldschmidt et al., 2012; Watson et al., 2011;
Wrotniak, Epstein, Paluch, & Roemmich, 2004). Degree
of overweight, younger age, and parental weight loss
success have all been identiﬁed as robust predictors of
treatment success. Additional predictors are included next.
Other predictors of improved outcomes include early
treatment response (Goldschmidt et al., 2012; Jelalian
et al., 2008), greater social support (Braet, 2006; Epstein
et al., 1994; Moens et al., 2010), lower parental psychopathology (Epstein et al., 1994; Frohlich, Pott, Albayrak,
Hebebrand, & Pauli-Pott, 2011; E. Moens et al., 2010),
higher session attendance (Jelalian et al., 2010), and
self-monitoring (Epstein, Valoski, Wing, & McCurley,
1990; Jelalian et al., 2010). It has also been shown that,
whereas boys and girls show similar weight loss outcomes
in the initial stages of treatment, girls are more successful
at longer term weight loss and maintenance (5- and 10year follow-up; Epstein et al., 1990). In addition, there
is preliminary evidence that appetitive traits, such as high
food reinforcement and impulsivity, predict poorer FBT
response (Best et al., 2012). Across four FBT trials,
features of the built environment were also shown
to moderate treatment success with participants who
have greater parkland and fewer convenience and
supermarkets in their neighborhoods achieving greater
reduction (Epstein et al., 2012).
DISCUSSION
Summary Levels
Based on the standards outlined above, FBT and FBT–
Parent Only are considered well-established for use with
children, and FBT Parent Only is considered possibly

efﬁcacious for adolescents. FBT-GSH is also considered
possibly efﬁcacious for children. BWL treatments with
family involvement are considered possibly efﬁcacious
for use with toddlers, children, and adolescents. CAAT
and ROC treatments are considered experimental. No
treatments are considered probably efﬁcacious, or of
questionable efﬁcacy. See also Table 3 for a summary
of these levels and the number of studies included at
each level. Multiple review papers and meta-analyses
on this topic have also been conducted and reach similar
conclusions (American Dietetic Association, 2006;
McGovern et al., 2008; Oude Luttikhuis et al., 2010;
Snethen et al., 2006; Tsiros et al., 2008; Whitlock et al.,
2010; Wilﬂey, Tibbs, et al., 2007; Young, Northern,
Lister, Drummond, & O’Brien, 2007). For a summary
of these ﬁndings, refer to Table 4.
Clinical Implications
Evidence supports the use of multicomponent interventions with family involvement for the treatment of
childhood obesity (FBT and parent-only behavioral
treatment). The core components of this treatment
include speciﬁc dietary and physical activity recommendations, the use of behavioral strategies, and targeting
parents=family directly in treatment. Speciﬁc recommendations for each of these components are summarized in
Table 2 for easy reference. In addition, there are several
important treatment considerations that must be
considered in clinical settings.
Early Intervention
Given the importance of early intervention to
improve treatment outcomes and mitigate, reverse, or
prevent the development of the negative medical and
psychosocial difﬁculties associated with childhood obesity (described in detail earlier in the review), it is crucial
that children are screened routinely in clinical care to
identify overweight and obesity at an early age (Wilﬂey
et al., 2011), and referred to treatment as appropriate.
Treatment of Severe Obesity
Children and adolescents who are severely obese
(BMI > 97th percentile) may show poorer treatment
outcomes than moderately obese or overweight youth
(Danielsson et al., 2012; Levine, Ringham, Kalarchian,
Wisniewski, & Marcus, 2001; Nemet, Ben-Haim,
Pantanowits, & Eliakim, 2013). Research has thus
begun to examine the effectiveness of interventions in
severely obese populations. Whereas one study has
found that behavioral lifestyle interventions lead to
improved weight loss outcomes in prepubertal children
compared to a control condition, these effects are modest, and the authors noted that treatment of the severely
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TABLE 4
Summary of Recent Reviews and Meta-Analyses

Author, Year

Target Population

Conclusions

Ho et al. (2012)

Review of 38 studies
(meta-analysis of 19)

Overweight and obese
children (younger than
age 18)

Oude Luttikhuis et al.
(2010)

Review of 64 RCTs

Obese children and
adolescents (M
age ¼ younger than 18)

Whitlock et al. (2010)

Review of 15 fair- to
good- quality trials
Review of 34 RCTs

Obese or overweight
children (ages 4–18)
Overweight or obese
adolescents (ages 12–19)

McGovern et al. (2008)

Meta-analysis of 61
RCTs

Overweight children and
adolescents (ages 2–18)

Epstein et al. (1994)

Meta-analysis of 14
RCTs

Overweight youth (age 19
or younger)

Young, Northern, Lister,
Drummond, & O’Brien
(2007)
American Dietetic
Association (2006)

Meta-analysis of 16
RCTs

Overweight children (ages
5–13)

Lifestyle interventions that have a dietary component as
well as physical activity and=or behavioral therapy are
effective treatments. The majority of effective treatments
include a family component.
Research supports the use of moderate- to high-intensity
comprehensive programs, particularly in children aged 4
to 18 years. In obese adolescents the addition of
pharmacological drugs should be considered
Beneﬁts found at least in the short-term for comprehensive
medium- to high-intensity behavioral interventions
Lifestyle interventions with behavior=cognitive-behavioral
components show promise, however long-term follow-up
studies are needed
Some evidence supporting the use of lifestyle interventions
and medications, further research is needed on long-term
efﬁcacy
Lifestyle interventions produce signiﬁcant changes in weight
status in the short term with encouraging results for the
persistence of effects
Family-based behavioral treatments produce large and
reliable effects that are maintained for several months

Review of 29 RCTs and
15 other types of
studies
Meta-analysis of seven
interventions

Overweight children (ages
2–12) and adolescents
(ages 13–18)
Overweight children (ages
6–16 with an overall mean
age not older than 12)

Positive effects for multicomponent, family-based programs
for children ages 5–12, and multicomponent school-based
interventions for adolescents
Multicomponent lifestyle interventions that include parental
involvement can be effective in assisting children to lose
weight

Tsiros et al. (2008)
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Type of Review and No.
of Studies

Snethen et al. (2006)

Note. RCT ¼ randomized clinical trial.

obese with currently available interventions is difﬁcult
(Nemet et al., 2013). A separate study of childhood
obesity treatment found that 58% of the children ages
6 to 9 with severe obesity showed a clinically signiﬁcant
reduction in BMI z-score, whereas only 22% of children
ages 10 to 13 with severe obesity did, and none of the
adolescents ages 14 to 16 with severe obesity did, again
reinforcing the need for early intervention (Danielsson
et al., 2012). These ﬁndings suggest that although treatments may be efﬁcacious with the severely obese, the
results are less robust. It is thus preferable to intervene
prior to the onset of severe obesity, and at earlier ages
if possible. It may also be necessary to utilize more
intensive treatment for the severely obese.
Maintenance of Weight Loss
Whereas FBT has demonstrated efﬁcacy in producing
short-term weight loss success and evidence suggests
that gains can be maintained over the longer-term
(Epstein, Paluch, Roemmich, & Beecher, 2007; Oude
Luttikhuis et al., 2010), it is important to incorporate
strategies on weight loss maintenance and relapse prevention for weight regain into treatment, especially for

those for whom successful maintenance of weight loss
remains a challenge (Wilﬂey, Stein, et al., 2007). Maintenance of weight loss is crucial for reducing the negative
medical consequences of overweight, to improve psychosocial functioning, and to prevent the tracking of
obesity into adulthood (Myers, Raynor, & Epstein,
1998; Dietz, 1998; Hayden-Wade et al., 2005; Must,
Jacques, Dallal, Bajema, & Dietz, 1992). Recent
research has shown that including 4 months of weight
maintenance treatment (either behavioral skills maintenance or social facilitation treatment) following FBT is
effective for sustaining weight loss treatment success
and preventing weight regain (Wilﬂey, Stein, et al., 2007).
Additional research into these approaches is needed to
maximize treatment success and prevent weight regain
following treatment.
Attrition
Attrition rates vary between studies, with some
studies reporting rates around 15% to 20% (e.g., Jelalian
et al., 2010; Nemet et al., 2008), and others reporting
rates as high as 40% (e.g., Boutelle, Cafri, et al., 2011;
Savoye et al., 2007). Parent-only interventions have
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particularly been identiﬁed as having higher attrition
rates (Ewald et al., 2014), perhaps because parent
motivation to remain engaged in the treatment is lower
if their children are not attending treatment with them,
although reasons for this, and approaches to minimize
this attrition, need to be explored in additional
research. Identiﬁed predictors of dropout include race
(e.g., African Americans are more likely to withdraw
from treatment early), older age, greater depressive
symptoms, and lower self-concept (Zeller et al., 2004).
It is crucial to further explore reasons for attrition and
incorporate strategies to address such issues in treatment
(e.g., maximizing treatment acceptability by personalizing treatment and remaining sensitive to cultural
differences and barriers to treatment engagement) to
ensure maximal uptake of treatment in clinical settings.
Diversity
Rates of obesity vary by race and ethnicity, with
Hispanic and African American youth evidencing higher
rates than Caucasians (Ogden et al., 2014) and, as mentioned, drop-out rates are higher in some non-White
populations (Zeller et al., 2004). It is thus crucial to
ensure that treatments are made effective and accessible
for these populations. A position paper noted several
considerations for treatment with these populations,
including different parental perceptions of obesity, cultural differences, socioeconomic status, and inadequate
reimbursement and insurance (Caprio et al., 2008).
Whereas the majority of treatment studies have been
conducted with majority White populations (Caprio
et al., 2008), several studies have been conducted with
non-White populations. In one study, 6-month intensive
FBT was found superior to a self-help condition in
Mexican American children (Johnston et al., 2007),
another study of FBT in a Latino population found it
equal to a waitlist control group (Arauz Boudreau
et al., 2013), and a recent study concluded that it is
possible to recruit and keep minority, low-income children in FBT, with favorable outcomes (Davis et al.,
2013). It is clear that additional research is needed to
examine the efﬁcacy of existing treatments in non-White
populations and to adapt these treatments as necessary
to bolster access and outcomes.
Future Directions
A stepped care approach has been proposed for the
treatment of childhood obesity, whereby the intensity
of care given is escalated as the degree of overweight
and risk status increases (Barlow & Committee, 2007).
A crucial future direction in this area is to establish
the feasibility and efﬁcacy of this approach. The ﬁrst
step in meeting this goal is ensuring consistent and

reliable screening and identiﬁcation of overweight and
obesity, and referral to care as needed. To do so, it will
be necessary to determine the ideal dosage (i.e., number,
frequency and length of sessions), duration, intensity,
medium (e.g., Internet or telephone), and setting (e.g.,
primary care, school, or community) that produce optimal short- and long-term outcomes for individuals of
varying weight status (i.e., overweight, obese, or severely
obese). In addition, as noted earlier, whereas effective
treatment (FBT) exists, it is not being widely delivered
in a standard format (McLean et al., 2003). It will be
crucial to ensure that the most efﬁcacious form of treatment is available to those who need it. Indeed, access to
care is currently not available to everyone who needs it
(Caprio, 2006), and thus increasing access to care is an
important next step for the ﬁeld. To do so, it will be
necessary to evaluate how best to disseminate effective
treatments and how to implement them in clinical settings, as well as establishing training protocols to
increase the numbers of providers who can deliver
evidence-based treatments effectively.
Finally, it is important to further identify predictors,
moderators, and mediators of treatment outcome and
increase treatment acceptability to ensure minimal
attrition. In addition, there are methodological concerns
that should be addressed in future research. Speciﬁcally,
the most reliable outcome measure should be identiﬁed,
as well as the magnitude of change that is necessary for
producing clinically signiﬁcant outcomes in the shortand long-term.
Conclusion
Childhood and adolescent overweight and obesity pose
a signiﬁcant public health concern and effective treatment is vital to mitigate this burden. Without treatment,
overweight and obese youth will almost certainly continue to gain weight over time, making them vulnerable
to overweight or obesity and associated comorbidities in
adulthood, at which point it is increasingly difﬁcult to
produce sustainable weight loss (Cunningham, Kramer,
& Narayan, 2014; Reilly et al., 2003). Research supports
the use of multicomponent lifestyle interventions that
include dietary and physical activity modiﬁcation, behavioral strategies, and parental=familial involvement as
the ﬁrst line of treatment, with FBT being the most
widely supported treatment type for children. Evidence
supports early intervention, as more robust changes
can be made at this time. Although more modest, signiﬁcant improvements in weight and associated medical
outcomes can still be made in adolescents, although
additional research is warranted with this age group.
Research also suggests that lifestyle interventions are
probably cost-effective, although cost savings and
health beneﬁts may not be notable until the sixth or
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seventh decade of life (Hollingworth et al., 2012), with
family-based treatment more cost-effective than treating
parents and children separately (Epstein et al., 2014).
Additional research is needed to evaluate a stepped-care
approach to treatment and further enhance the potency
of treatments. Furthermore, it is imperative to ensure
that access to effective interventions is increased in order
to meet the pressing need for treatment.

Downloaded by [Washington University in St Louis] at 10:23 01 March 2016

ACKNOWLEDGMENTS
We thank Jodi Cahill, Rachel Kolko, Rob Welch,
Alison Yee, and Allison Shore for their assistance in
providing thoughtful reviews and critiques of this
manuscript.

REFERENCES
Adam, S., Westenhofer, J., Rudolphi, B., & Kraaibeek, H. K. (2009).
Effects of a combined inpatient-outpatient treatment of obese
children and adolescents. Obesity Facts, 2, 286–293.
American Dietetic Association. (2006). Position of the American
Dietetic Association: Individual, family, school, and communitybased interventions for pediatric overweight. Journal of the
American Dietetic Association, 106, 925–945.
Apter, A., Fainaru, M., Golan, M., & Weizman, A. (1998). Parents as
the exclusive agents of change in the treatment of childhood obesity.
The American Journal of Clinical Nutrition, 67, 1130–1135.
Arauz Boudreau, A. D., Kurowski, D. S., Gonzalez, W. I., Dimond,
M. A., & Oreskovic, N. M. (2013). Latino families, primary care,
and childhood obesity: A randomized controlled trial. American
Journal of Preventive Medicine, 44(3, Suppl. 3), S247–S257.
August, G. P., Caprio, S., Fennoy, I., Freemark, M., Kaufman, F. R.,
Lustig, R. H., . . . Montori, V. M. (2008). Prevention and treatment
of pediatric obesity: An endocrine society clinical practice guideline
based on expert opinion. The Journal of Clinical Endocrinology and
Metabolism, 93, 4576–4599.
Barlow, S. E., & the Expert Committee. (2007). Expert Committee
recommendations regarding the prevention, assessment, and
treatment of child and adolescent overweight and obesity: Summary
report. Pediatrics, 120(Suppl. 4), S164–S192.
Barnett, S. J. (2013). Bariatric surgical management of adolescents
with morbid obesity. Current Opinion in Pediatrics, 25, 515–520.
Basterﬁeld, L., Pearce, M. S., Adamson, A. J., Reilly, J. K., Parkinson,
K. N., & Reilly, J. J. (2012). Effect of choice of outcome measure on
studies of the etiology of obesity in children. Annals of Epidemiology,
22, 888–891.
Bathrellou, E., Yannakoulia, M., Papanikolaou, K., Pehlivanidis, A.,
Pervanidou, P., Kanaka-Gantenbein, C., . . . Sidossis, L. S. (2010).
Parental involvement does not augment the effectiveness of an
intense behavioral program for the treatment of childhood obesity.
Hormones (Athens), 9, 171–175.
Bean, M. K., Wilson, D. B., Thornton, L. M., Kelly, N., & Mazzeo,
S. E. (2012). Dietary intake in a randomized-controlled pilot
of NOURISH: A parent intervention for overweight children.
Preventive Medicine, 55, 224–227.
BeLue, R., Francis, L. A., & Colaco, B. (2009). Mental health
problems and overweight in a nationally representative sample of
adolescents: Effects of race and ethnicity. Pediatrics, 123, 697–702.

533

Berry, D., Sheehan, R., Heschel, R., Knaﬂ, K., Melkus, G., & Grey,
M. (2004). Family-based interventions for childhood obesity: A
Review. Journal of Family Nursing, 10, 429–449.
Best, J. R., Theim, K. R., Gredysa, D. M., Stein, R. I., Welch, R. R.,
Saelens, B. E., . . . Wilﬂey, D. E. (2012). Behavioral economic predictors of overweight children’s weight loss. Journal of Consulting and
Clinical Psychology, 80, 1086–1096.
Bloom, T., Sharpe, L., Mullan, B., & Zucker, N. (2013). A pilot evaluation of appetite-awareness training in the treatment of childhood
overweight and obesity: A preliminary investigation. International
Journal of Eating Disorders, 46, 47–51.
Bluher, S., Molz, E., Wiegand, S., Otto, K. P., Sergeyev, E.,
Tuschy, S., . . . Holl, R. W. (2013). Body mass index, waist
circumference, and waist-to-height ratio as predictors of cardiometabolic risk in childhood obesity depending on pubertal development. The Journal of Clinical Endocrinology and Metabolism, 98,
3384–3393.
Boutelle, K. N., Cafri, G., & Crow, S. J. (2011). Parent-only treatment
for childhood obesity: A randomized controlled trial. Obesity, 19,
574–580.
Boutelle, K. N., Cafri, G., & Crow, S. J. (2012). Parent predictors of
child weight change in family based behavioral obesity treatment.
Obesity, 20, 1539–1543.
Boutelle, K. N., Norman, G. J., Rock, C. L., Rhee, K. E., & Crow, S. J.
(2013). Guided self-help for the treatment of pediatric obesity.
Pediatrics, 131, e1435–1442.
Boutelle, N., K., Peterson, C. B., Rydell, S. A., Zucker, N. L., Cafri,
G., & Harnack, L. (2011). Two novel treatments to reduce overeating
in overweight children: A randomized controlled trial (Vol. 79).
Washington, DC: American Psychological Association.
Boutelle, K. N., Zucker, N., Peterson, C. B., Rydell, S., Carlson, J., &
Harnack, L. J. (2014). An intervention based on schachter’s externality theory for overweight children: The regulation of cues pilot.
Journal of Pediatric Psychology, 39, 405–417.
Braet, C. (2006). Patient characteristics as predictors of weight loss
after an obesity treatment for children. Obesity, 14, 148–155.
Braet, C., Tanghe, A., Decaluwe, V., Moens, E., & Rosseel, Y. (2004).
Inpatient treatment for children with obesity: Weight loss, psychological well-being, and eating behavior. Journal of Pediatric
Psychology, 29, 519–529.
Brownell, K. D., Kelman, J. H., & Stunkard, A. J. (1983). Treatment
of obese children with and without their mothers: changes in weight
and blood pressure. Pediatrics, 71, 515–523.
Brufani, C., Crino, A., Fintini, D., Patera, P. I., Cappa, M., & Manco,
M. (2013). Systematic review of metformin use in obese nondiabetic
children and adolescents. Hormone Research in Paediatrics, 80,
78–85.
Caprio, S. (2006). Treating child obesity and associated medical
conditions. Future Child, 16, 209–224.
Caprio, S., Daniels, S. R., Drewnowski, A., Kaufman, F. R., Palinkas,
L. A., Rosenbloom, A. L., . . . Kirkman, M. S. (2008). Inﬂuence of
race, ethnicity, and culture on childhood obesity: Implications for
prevention and treatment. Obesity, 16, 2566–2577.
Cole, T. J., Faith, M. S., Pietrobelli, A., & Heo, M. (2005). What is the
best measure of adiposity change in growing children: BMI, BMI %,
BMI z-score or BMI centile? European Journal of Clinical Nutrition,
59, 419–425.
Collins, C. E., Okely, A. D., Morgan, P. J., Jones, R. A., Burrows,
T. L., Cliff, D. P., . . . Baur, L. A. (2011). Parent diet modiﬁcation,
child activity, or both in obese children: An RCT. Pediatrics, 127,
619–627.
Coppins, D. F., Margetts, B. M., Fa, J. L., Brown, M., Garrett, F., &
Huelin, S. (2011). Effectiveness of a multi-disciplinary family-based
programme for treating childhood obesity (the Family Project).
European Journal of Clinical Nutrition, 65, 903–909.

Downloaded by [Washington University in St Louis] at 10:23 01 March 2016

534

ALTMAN AND WILFLEY

Croker, H., Viner, R. M., Nicholls, D., Haroun, D., Chadwick, P.,
Edwards, C., . . . Wardle, J. (2012). Family-based behavioural
treatment of childhood obesity in a UK National Health Service
setting: randomized controlled trial. International Journal of Obesity
(London), 36, 16–26.
Cunningham, S. A., Kramer, M. R., & Narayan, K. M. V. (2014).
Incidence of childhood obesity in the United States. New England
Journal of Medicine, 370, 403–411.
Daniels, S. R., Arnett, D. K., Eckel, R. H., Gidding, S. S., Hayman,
L. L., Kumanyika, S., . . . Williams, C. L. (2005). Overweight in
children and adolescents: Pathophysiology, consequences, prevention, and treatment. Circulation, 111, 1999–2012.
Danielsson, P., Kowalski, J., Ekblom, O., & Marcus, C. (2012). Response
of severely obese children and adolescents to behavioral treatment.
Archives of Pediatrics and Adolescent Medicine, 166, 1103–1108.
Daumit, G. L., Dickerson, F. B., Wang, N.-Y., Dalcin, A., Jerome,
G. J., Anderson, C. A. M., . . . Appel, L. J. (2013). A behavioral
weight-loss intervention in persons with serious mental illness.
New England Journal of Medicine, 368(17), 1594–1602.
Davis, A. M., Daldalian, M. C., Mayﬁeld, C. A., Dean, K., Black,
W. R., Sampilo, M. L., . . . Suminski, R. (2013). Outcomes from an
urban pediatric obesity program targeting minority youth: The
Healthy Hawks program. Childhood Obesity, 9, 492–500.
DeBar, L. L., Stevens, V. J., Perrin, N., Wu, P., Pearson, J.,
Yarborough, B. J., . . . Lynch, F. (2012). A primary care-based,
multicomponent lifestyle intervention for overweight adolescent
females. Pediatrics, 129, e611–620.
Delamater, A. M., Pulgaron, E. R., Rarback, S., Hernandez, J.,
Carrillo, A., Christiansen, S., & Severson, H. H. (2013). Web-based
family intervention for overweight children: A pilot study. Child
Obesity, 9, 57–63.
Diaz, R. G., Esparza-Romero, J., Moya-Camarena, S. Y., RoblesSardin, A. E., & Valencia, M. E. (2010). Lifestyle intervention in
primary care settings improves obesity parameters among Mexican
youth. Journal of the American Dietetic Association, 110, 285–290.
Dietz, W. H. (1998). Health consequences of obesity in youth: Childhood
predictors of adult disease. Pediatrics, 101(Suppl. 2), 518–525.
Epstein, L. H., Paluch, R. A., Gordy, C. C., & Dorn, J. (2000).
Decreasing sedentary behaviors in treating pediatric obesity.
Archives of Pediatrics and Adolescent Medicine, 154, 220–226.
Epstein, L. H., Paluch, R. A., Kilanowski, C. K., & Raynor, H. A.
(2004). The effect of reinforcement or stimulus control to reduce
sedentary behavior in the treatment of pediatric obesity. Health
Psychology, 23, 371–380.
Epstein, L. H., Paluch, R. A., Roemmich, J. N., & Beecher, M. D.
(2007). Family-based obesity treatment, then and now: Twenty-ﬁve
years of pediatric obesity treatment. Health Psychology, 26, 381–391.
Epstein, L. H., Paluch, R. A., Wrotniak, B. H., Daniel, T. O.,
Kilanowski, C., Wilﬂey, D. E., & Finkelstein, E. (2014). Costeffectiveness of family-based group treatment for child and parental
obesity. Childhood Obesity, 10, 114–121.
Epstein, L. H., Raja, S., Daniel, T. O., Paluch, R. A., Wilﬂey, D. E.,
Saelens, B. E., & Roemmich, J. N. (2012). The built environment
moderates effects of family-based childhood obesity treatment over
2 years. Annals of Behavioral Medicine, 44, 248–258.
Epstein, L. H., Valoski, A. M., Kalarchian, M. A., & McCurley, J.
(1995). Do children lose and maintain weight easier than adults:
A comparison of child and parent weight changes from six months
to ten years. Obesity Research, 3, 411–417.
Epstein, L. H., Valoski, A. M., Vara, L. S., McCurley, J., Wisniewski,
L., Kalarchian, M. A., . . . Shrager, L. R. (1995). Effects of decreasing sedentary behavior and increasing activity on weight change in
obese children. Health Psychology, 14, 109–115.
Epstein, L. H., Valoski, A., Wing, R. R., & McCurley, J. (1990).
Ten-year follow-up of behavioral, family-based treatment for

obese children. Journal of the American Medical Association, 264,
2519–2523.
Epstein, L. H., Valoski, A., Wing, R. R., & McCurley, J. (1994).
Ten-year outcomes of behavioral family-based treatment for
childhood obesity. Health Psychology, 13, 373–383.
Epstein, L. H., Wing, R. R., Woodall, K., Penner, B. C., Kress, M. J.,
& Koeske, R. (1985). Effects of family-based behavioral treatment
on obese 5-to-8-year-old children. Behavior Therapy, 16, 205–212.
Ewald, H., Kirby, J., Rees, K., & Robertson, W. (2014). Parent-only
interventions in the treatment of childhood obesity: A systematic
review of randomized controlled trials. Journal of Public Health,
36, 476–489.
Finkelstein, E. A., Trogdon, J. G., Cohen, J. W., & Dietz, W. (2009).
Annual medical spending attributable to obesity: Payer-and servicespeciﬁc estimates. Health Affairs, 28, w822–w831.
Flegal, K. M., Wei, R., Ogden, C. L., Freedman, D. S., Johnson, C. L.,
& Curtin, L. R. (2009). Characterizing extreme values of body mass
index-for-age by using the 2000 Centers for Disease Control and
Prevention growth charts. American Journal of Clinical Nutrition,
90(5), 1314–1320.
Flodmark, C. E., & Nowicka, P. (2011). Family therapy as a model for
treating childhood obesity: Useful tools for clinicians. Clinical Child
Psychology & Psychiatry, 16, 129–145.
Ford, A. L., Hunt, L. P., Cooper, A., & Shield, J. P. (2010). What
reduction in BMI SDS is required in obese adolescents to improve
body composition and cardiometabolic health? Archives of Disease
in Childhood, 95, 256–261.
Foreyt, J. P., & Goodrick, G. K. (1993). Evidence for success of behavior modiﬁcation in weight loss and control. Annals of Internal
Medicine, 119(7, Pt. 2), 698–701.
Freedman, D. S., Khan, L. K., Serdula, M. K., Ogden, C. L., & Dietz,
W. H. (2006). Racial and ethnic differences in secular trends for
childhood BMI, weight, and height. Obesity, 14, 301–308.
Frohlich, G., Pott, W., Albayrak, O., Hebebrand, J., & Pauli-Pott, U.
(2011). Conditions of long-term success in a lifestyle intervention for
overweight and obese youths. Pediatrics, 128(4), e779–e785.
Fullerton, G., Tyler, C., Johnston, C. A., Vincent, J. P., Harris, G. E.,
& Foreyt, J. P. (2007). Quality of life in Mexican-American children
following a weight management program. Obesity (Silver Spring),
15, 2553–2556.
Golan, M., & Crow, S. (2004). Targeting parents exclusively in the
treatment of childhood obesity: long-term results. Obesity Research,
12, 357–361.
Golan, M., Kaufman, V., & Shahar, D. R. (2006). Childhood obesity
treatment: targeting parents exclusively v. parents and children.
British Journal of Nutrition, 95, 1008–1015.
Golan, M., & Weizman, A. (2001). Familial approach to the treatment
of childhood obesity: conceptual model. Journal of Nutrition
Education, 33, 102–107.
Goldschmidt, A. B., Best, J. R., Stein, R. I., Saelens, B. E., Epstein,
L. H., & Wilﬂey, D. E. (2014, June 16). Predictors of child weight loss
and maintenance among family-based treatment completers. Journal
of Consulting and Clinical Psychology. Advance online publication.
Goldschmidt, A. B., Wilﬂey, D. E., Paluch, R. A., Roemmich, J. N., &
Epstein, L. H. (2012). Indicated prevention of adult obesity: How much
weight change is necessary for normalization of weight status in
children? Archives of Pediatrics and Adolescent Medicine, 167, 21–26.
Golley, R. K., Magarey, A. M., Baur, L. A., Steinbeck, K. S., &
Daniels, L. A. (2007). Twelve-month effectiveness of a parent-led,
family-focused weight-management program for prepubertal
children: a randomized, controlled trial. Pediatrics, 119, 517–525.
Goossens, L., Braet, C., Van Vlierberghe, L., & Mels, S. (2009).
Weight parameters and pathological eating as predictors of obesity
treatment outcome in children and adolescents. Eating Behaviors,
10, 71–73.

Downloaded by [Washington University in St Louis] at 10:23 01 March 2016

TREATMENT OF OVERWEIGHT AND OBESITY
Gourlan, M., Sarrazin, P., & Trouilloud, D. (2013). Motivational
interviewing as a way to promote physical activity in obese adolescents: A randomised-controlled trial using self-determination theory
as an explanatory framework. Psychology & Health, 28, 1265–1286.
Graves, T., Meyers, A. W., & Clark, L. (1988). An evaluation of
parental problem-solving training in the behavioral treatment of
childhood obesity. Journal of Consulting and Clinical Psychology,
56, 246–250.
Grifﬁths, C., Gately, P., Marchant, P. R., & Cooke, C. B. (2012).
Cross-sectional comparisons of BMI and waist circumference
in British children: Mixed public health messages. Obesity (Silver
Spring), 20, 1258–1260.
Gulati, A. K., Kaplan, D. W., & Daniels, S. R. (2012). Clinical
tracking of severely obese children: a new growth chart. Pediatrics,
130(6), 1136–1140.
Hall, K. D., Heymsﬁeld, S. B., Kemnitz, J. W., Klein, S., Schoeller,
D. A., & Speakman, J. R. (2012). Energy balance and its
components: implications for body weight regulation. The American
Journal of Clinical Nutrition, 95, 989–994.
Hayden-Wade, H. A., Stein, R. I., Ghaderi, A., Saelens, B. E.,
Zabinski, M. F., & Wilﬂey, D. E. (2005). Prevalence, characteristics,
and correlates of teasing experiences among overweight children vs.
non-overweight peers. Obesity Research, 13(8), 1381–1392.
Helsel, D. L., Jakicic, J. M., & Otto, A. D. (2007). Comparison of techniques for self-monitoring eating and exercise behaviors on weight
loss in a correspondence-based intervention. Journal of the American
Dietetic Association, 107, 1807–1810.
Ho, M., Garnett, S. P., Baur, L., Burrows, T., Stewart, L., Neve, M., &
Collins, C. (2012). Effectiveness of lifestyle interventions in child
obesity: Systematic review with meta-analysis. Pediatrics, 130,
e1647–e1671.
Hofsteenge, G., Chinapaw, M., Weijs, P., van Tulder, M., &
Delemarre-van de Waal, H. (2008). Go4it; study design of a
randomised controlled trial and economic evaluation of a multidisciplinary group intervention for obese adolescents for prevention
of diabetes mellitus type 2. BMC Public Health, 8, 1–6.
Hollingworth, W., Hawkins, J., Lawlor, D. A., Brown, M., Marsh, T.,
& Kipping, R. R. (2012). Economic evaluation of lifestyle interventions to treat overweight or obesity in children. International Journal
of Obesity, 36, 559–566.
Hughes, A. R., Stewart, L., Chapple, J., McColl, J. H., Donaldson,
M. D. C., Kelnar, C. J. H., . . . Reilly, J. J. (2008). Randomized,
controlled trial of a best-practice individualized behavioral program
for treatment of childhood overweight: Scottish childhood
overweight treatment trial (SCOTT). Pediatrics, 121, e539–e546.
Hunt, L. P., Ford, A. L., Sabin, M. A., Crowne, E. C., & Shield, J. P. H.
(2007). Clinical measures of adiposity and percentage fat loss:
Which measure most accurately reﬂects fat loss and what should
we aim for? Archives of Disease in Childhood, 92, 399–403.
Hunt, M. S., Katzmarzyk, P. T., Perusse, L., Rice, T., Rao, D. C., &
Bouchard, C. (2002). Familial resemblance of 7-year changes in
body mass and adiposity. Obesity Research, 10, 507–517.
Israel, A. C., Stolmaker, L., & Andrian, C. A. G. (1985). The effects of
training parents in general child management skills on a behavioral
weight loss program for children. Behavior Therapy, 16, 169–180.
Janicke, D. M., Sallinen, B. J., Perri, M. G., Lutes, L. D., Huerta, M.,
Silverstein, J. H., & Brumback, B. (2008). Comparison of
parent-only vs family-based interventions for overweight children
in underserved rural settings: Outcomes from project STORY.
Archives of Pediatrics and Adolescent Medicine, 162, 1119–1125.
Jansen, E., Mulkens, S., & Jansen, A. (2011). Tackling childhood
overweight: Treating parents exclusively is effective. International
Journal of Obesity (London), 35, 501–509.
Jelalian, E., Hart, C. N., Mehlenbeck, R. S., Lloyd-Richardson, E. E.,
Kaplan, J. D., Flynn-O’Brien, K. T., & Wing, R. R. (2008).

535

Predictors of attrition and weight loss in an adolescent weight
control program. Obesity (Silver Spring), 16, 1318–1323.
Jelalian, E., Lloyd-Richardson, E. E., Mehlenbeck, R. S., Hart, C. N.,
Flynn-O’Brien, K., Kaplan, J., . . . Wing, R. R. (2010). Behavioral
weight control treatment with supervised exercise or peer-enhanced
adventure for overweight adolescents. The Journal of Pediatrics, 157,
923–928. e921.
Jiang, J. X., Xia, X. L., Greiner, T., Lian, G. L., & Rosenqvist, U.
(2005). A two year family based behaviour treatment for obese
children. Archives of Disease in Childhood, 90, 1235–1238.
Johnston, C. A., Tyler, C., Fullerton, G., Poston, W. S., Haddock,
C. K., McFarlin, B., . . . Foreyt, J. P. (2007). Results of an intensive
school-based weight loss program with overweight Mexican American children. International Journal of Pediatric Obesity, 2, 144–152.
Jull, A., & Chen, R. (2013). Parent-only vs. parent-child (family-focused)
approaches for weight loss in obese and overweight children:
A systematic review and meta-analysis. Obesity Reviews, 14, 761–768.
Kalarchian, M. A., Levine, M. D., Arslanian, S. A., Ewing, L. J.,
Houck, P. R., Cheng, Y., . . . Marcus, M. D. (2009). Family-based
treatment of severe pediatric obesity: Randomized, controlled trial.
Pediatrics, 124, 1060–1068.
Kalavainen, M. P., Korppi, M. O., & Nuutinen, O. M. (2007). Clinical
efﬁcacy of group-based treatment for childhood obesity compared
with routinely given individual counseling. Internation Journal of
Obesity (London), 31, 1500–1508.
Katzmarzyk, P. T., Barlow, S., Bouchard, C., Catalano, P. M., Hsia,
D. S., Inge, T. H., . . . Yanovski, J. A. (2014). An evolving scientiﬁc
basis for the prevention and treatment of pediatric obesity.
International Journal of Obesity, 38, 887–905.
Kirschenbaum, D. S., Germann, J. N., & Rich, B. H. (2005).
Treatment of morbid obesity in low-income adolescents: Effects of
parental self-monitoring. Obesity Research, 13, 1527–1529.
Kirschenbaum, D. S., Harris, E. S., & Tomarken, A. J. (1984). Effects
of parental involvement in behavioral weight loss therapy for
preadolescents. Behavior Therapy, 15, 485–500.
Kitzman-Ulrich, H., Hampson, R., Wilson, D. K., Presnell, K.,
Brown, A., & O’Boyle, M. (2009). An adolescent weight-loss program integrating family variables reduces energy intake. Journal of
the American Dietetic Association, 109, 491–496.
Kraemer, H. C., Wilson, G. T., Fairburn, C. G., & Agras, W. S.
(2002). Mediators and moderators of treatment effects in randomized clinical trials. Archives of General Psychiatry, 59, 877–883.
Kuczmarski, R. J., Ogden, C. L., Grummer-Strawn, L. M., Flegal, K. M.,
Guo, S. S., Wei, R., . . . Johnson, C. L. (2000). CDC growth
charts: United States. Advance Data, pp. 1–27.
Levine, M. D., Ringham, R. M., Kalarchian, M. A., Wisniewski, L., &
Marcus, M. D. (2001). Is family-based behavioral weight control
appropriate for severe pediatric obesity? The International Journal
of Eating Disorders, 30, 318–328.
Lochrie, A. S., Wysocki, T., Hossain, J., Milkes, A., Antal, H.,
Buckloh, L., . . . Lang, J. (2013). The effects of a family-based intervention (FBI) for overweight=obese children on health and psychological functioning. Clinical Practice in Pediatric Psychology, 1, 159.
Locke, E. A. (2002). Building a practically useful theory of goal setting
and task motivation: A 35-year odyssey. American Psychologist, 57,
705–717.
Locke, E. A., & Latham, G. P. (2002). Building a practically useful
theory of goal setting and task motivation: A 35-year odyssey.
American Psychologist, 57, 705–717.
Magarey, A. M., Perry, R. A., Baur, L. A., Steinbeck, K. S., Sawyer,
M., Hills, A. P., . . . Daniels, L. A. (2011). A parent-led familyfocused treatment program for overweight children aged 5 to 9
years: The PEACH RCT. Pediatrics, 127, 214–222.
Mazzeo, S. E., Kelly, N. R., Stern, M., Gow, R. W., Cotter, E. W.,
Thornton, L. M., . . . Bulik, C. M. (2014). Parent skills training to

Downloaded by [Washington University in St Louis] at 10:23 01 March 2016

536

ALTMAN AND WILFLEY

enhance weight loss in overweight children: Evaluation of
NOURISH. Eating Behaviors, 15, 225–229.
McCallum, Z., Wake, M., Gerner, B., Baur, L. A., Gibbons, K., Gold,
L., . . . Waters, E. (2007). Outcome data from the LEAP (Live, Eat
and Play) trial: A randomized controlled trial of a primary care
intervention for childhood overweight=mild obesity. International
Journal of Obesity (London), 31, 630–636.
McGovern, L., Johnson, J. N., Paulo, R., Hettinger, A., Singhal, V.,
Kamath, C., . . . Montori, V. M. (2008). Treatment of pediatric obesity: A systematic review and meta-Analysis of randomized trials.
Journal of Clinical Endocrinology & Metabolism, 93, 4600–4605.
McLean, N., Grifﬁn, S., Toney, K., & Hardeman, W. (2003). Family
involvement in weight control, weight maintenance and weight-loss
interventions: A systematic review of randomised trials. International
Journal of Obesity and Related Metabolic Disorders, 27, 987–1005.
Mei, Z., Grummer-Strawn, L. M., Pietrobelli, A., Goulding, A.,
Goran, M. I., & Dietz, W. H. (2002). Validity of body mass index
compared with other body-composition screening indexes for the
assessment of body fatness in children and adolescents. American
Journal of Clinical Nutrition, 75, 978–985.
Mellin, L. M., Slinkard, L. A., & Irwin, C. E., Jr. (1987). Adolescent
obesity intervention: validation of the SHAPEDOWN program.
Journal of the American Dietetic Association, 87, 333–338.
Miller, W. R., & Rollnick, S. (2002). Motivational interviewing:
Preparing people for change. New York, NY: Guilford.
Moens, C., & Braet, C. (2012). Training parents of overweight children
in parenting skills: A 12-month evaluation. Behavioural and
Cognitive Psychotherapy, 40, 1–18.
Moens, E., Braet, C., & Van Winckel, M. (2010). An 8-year follow-up of
treated obese children: Children’s, process and parental predictors of
successful outcome. Behaviour Research and Therapy, 48, 626–633.
Morgan, P. J., Collins, C. E., Plotnikoff, R. C., Callister, R., Burrows,
T., Fletcher, R., . . . Lubans, D. R. (2014). The ‘Healthy Dads,
Healthy Kids’ community randomized controlled trial: A communitybased healthy lifestyle program for fathers and their children.
Preventive Medicine, 61, 90–99.
Munsch, S., Roth, B., Michael, T., Meyer, A. H., Biedert, E., Roth,
S., . . . Margraf, J. (2008). Randomized controlled comparison of
two cognitive behavioral therapies for obese children: Mother versus
mother–child cognitive behavioral therapy. Psychotherapy and
Psychosomatics, 77, 235–246.
Must, A., Jacques, P. F., Dallal, G. E., Bajema, C. J., & Dietz, W. H.
(1992). Long-term morbidity and mortality of overweight
adolescents. A follow-up of the Harvard Growth Study of 1922 to
1935. New England Journal of Medicine, 327(19), 1350–1355.
Myers, M. D., Raynor, H. A., & Epstein, L. H. (1998). Predictors
of child psychological changes during family-based treatment for
obesity. Archives of Pediatrics & Adolescent Medicine, 152, 855–861.
Nemet, D., Barkan, S., Epstein, Y., Friedland, O., Kowen, G., &
Eliakim, A. (2005). Short- and long-term beneﬁcial effects of
a combined dietary-behavioral-physical activity intervention for
the treatment of childhood obesity. Pediatrics, 115, e443–449.
Nemet, D., Barzilay-Teeni, N., & Eliakim, A. (2008). Treatment of
childhood obesity in obese families. Journal of Pediatric Endocrinology & Metabolism, 21, 461–467.
Nemet, D., Ben-Haim, I., Pantanowits, M., & Eliakim, A. (2013).
Effects of a combined intervention for treating severely obese
prepubertal children. Journal of Pediatric Endocrinology & Metabolism,
26, 91–96.
Nothwehr, F., & Yang, J. (2007). Goal setting frequency and the use of
behavioral strategies related to diet and physical activity. Health
Education Research, 22, 532–538.
Nowicka, P., Hoglund, P., Pietrobelli, A., Lissau, I., & Flodmark, C. E.
(2008). Family weight school treatment: 1-year results in obese adolescents. International Journal of Pediatric Obesity, 3, 141–147.

Ogden, C. L., Carroll, M. D., Kit, B. K., & Flegal, K. M. (2014).
Prevalence of childhood and adult obesity in the united states,
2011–2012. Journal of the American Medical Association, 311, 806–814.
Ogden, C. L., Carroll, M. D., Curtin, L. R., Lamb, M. M., & Flegal,
K. M. (2010). Prevalence of high body mass index in us children
and adolescents, 2007–2008. Journal of the American Medical
Association, 303, 242–249.
Ogu, L. C., Janakiram, J., Hoffman, H. J., McDonough, L., Valencia,
A. P., Mackey, E. R., & Klein, C. J. (2014). Hispanic overweight and
obese children: Thirty cases managed with standard WIC counseling
or motivational interviewing. Infant, Child, & Adolescent Nutrition,
6, 35–43.
Okely, A. D., Collins, C. E., Morgan, P. J., Jones, R. A., Warren,
J. M., Cliff, D. P., . . . Baur, L. A. (2010). Multi-site randomized
controlled trial of a child-centered physical activity program,
a parent-centered dietary-modiﬁcation program, or both in overweight children: The HIKCUPS study. Journal of Pediatrics, 157,
388–394, 394 e381.
Oude Luttikhuis, H., Baur, L., Jansen, H., O’Malley, C., Oude, L. H.,
Shrewsbury, V. A., . . . Summerbell, C. D. (2010). Interventions for
treating obesity in children (Review). The Cochrane Library, 1.
Paluch, R. A., Epstein, L. H., & Roemmich, J. N. (2007). Comparison of
methods to evaluate changes in relative body mass index in pediatric
weight control. American Journal of Human Biology, 19, 487–494.
Perri, M. G., Nezu, A. M., McKelvey, W. F., Shermer, R. L.,
Renjilian, D. A., & Viegener, B. J. (2001). Relapse prevention training and problem-solving therapy in the long-term management of
obesity. Journal of Consulting and Clinical Psychology, 69, 722–726.
Quattrin, T., Roemmich, J. N., Paluch, R., Yu, J., Epstein, L. H., &
Ecker, M. A. (2012). Efﬁcacy of family-based weight control
program for preschool children in primary care. Pediatrics, 130,
660–666.
Reilly, J. J., Methven, E., McDowell, Z. C., Hacking, B., Alexander,
D., Stewart, L., & Kelnar, C. J. H. (2003). Health consequences of
obesity. Archives of Disease in Childhood, 88, 748–752.
Reinehr, T., & Andler, W. (2004). Changes in the atherogenic risk
factor proﬁle according to degree of weight loss. Archive of Disease
in Childhood, 89(5), 419–422.
Reinehr, T., Schaefer, A., Winkel, K., Finne, E., Toschke, A. M., &
Kolip, P. (2010). An effective lifestyle intervention in overweight
children: ﬁndings from a randomized controlled trial on ‘‘Obeldicks
light’’. Clinical Nutrition, 29, 331–336.
Resnicow, K., & Blackburn, D. (2005). Motivational interviewing
in medical settings. In R. Kushner & D. Bessesen (Eds.), Treatment
of the obese patient (pp. 321–339). Totowa, NJ: Humana Press.
Sabet Sarvestani, R., Jamalfard, M. H., Kargar, M., Kaveh, M. H., &
Tabatabaee, H. R. (2009). Effect of dietary behaviour modiﬁcation
on anthropometric indices and eating behaviour in obese adolescent
girls. Journal of Advanced Nursing, 65, 1670–1675.
Sacher, P. M., Kolotourou, M., Chadwick, P. M., Cole, T. J., Lawson,
M. S., Lucas, A., & Singhal, A. (2010). Randomized controlled trial
of the MEND program: A family-based community intervention for
childhood obesity. Obesity (Silver Spring), 18(Suppl. 1), S62–68.
Saelens, B. E., Lozano, P., & Scholz, K. (2013). A randomized clinical
trial comparing delivery of behavioral pediatric obesity treatment
using standard and enhanced motivational approaches. Journal of
Pediatric Psychology, 38, 954–964.
Saelens, B. E., Sallis, J. F., Wilﬂey, D. E., Patrick, K., Cella, J. A., &
Buchta, R. (2002). Behavioral weight control for overweight adolescents initiated in primary care. Obesity Research, 10, 22–32.
Savoye, M., Shaw, M., Dziura, J., Tamborlane, W. V., Rose, P.,
Guandalini, C., . . . Caprio, S. (2007). Effects of a weight management program on body composition and metabolic parameters in
overweight children: A randomized controlled trial. Journal of the
American Medical Association, 297, 2697–2704.

Downloaded by [Washington University in St Louis] at 10:23 01 March 2016

TREATMENT OF OVERWEIGHT AND OBESITY
Shelton, D., Le Gros, K., Norton, L., Stanton-Cook, S., Morgan, J., &
Masterman, P. (2007). Randomised controlled trial: A parent-based
group education programme for overweight children. Journal of
Pediatrics and Child Health, 43, 799–805.
Small, L., Bonds-McClain, D., Melnyk, B., Vaughan, L., & Gannon,
A. M. (2014). The preliminary effects of a primary care–based randomized treatment trial with overweight and obese young children
and their parents. Journal of Pediatric Health Care, 28, 198–207.
Snethen, J. A., Broome, M. E., & Cashin, S. E. (2006). Effective weight
loss for overweight children: a meta-analysis of intervention studies.
Journal of Pediatric Nursing, 21, 45–56.
Southam-Gerow, M. A., & Prinstein, M. J. (2014). Evidence base
updates: The evolution of the evaluation of psychological treatments
for children and adolescents. Journal of Clinical Child and Adolescent
Psychology, 43, 1–6.
Stark, L. J., Spear, S., Boles, R., Kuhl, E., Ratcliff, M., Scharf,
C., . . . Rausch, J. (2011). A pilot randomized controlled trial of a
clinic and home-based behavioral intervention to decrease obesity
in preschoolers. Obesity, 19, 134–141.
Steele, R. G., Aylward, B. S., Jensen, C. D., Cushing, C. C., Davis,
A. M., & Bovaird, J. A. (2012). Comparison of a family-based group
intervention for youths with obesity to a brief individual family
intervention: A practical clinical trial of positively ﬁt. Journal of
Pediatric Psychology, 37, 53–63.
Taylor, C. B., Taylor, K., Jones, M., Shorter, A., Yee, M., Genkin,
B., . . . Wilﬂey, D. E. (2012). Obesity prevention in deﬁned (high
school) populations. International Journal of Obesity Supplements,
2, S30–S32.
TODAY Study Group. (2010). Design of a family-based lifestyle
intervention for youth with type 2 diabetes: the TODAY study.
International Journal of Obesity (London), 34, 217–226.
Trasande, L. (2010). How much should we invest In preventing
childhood obesity? Health Affairs, 29, 372–278.
Trasande, L., & Samprit, C. (2009). The impact of obesity on health
service utilization and costs in childhood. Obesity, 17, 1749–1754.
Trost, S. G., Sundal, D., Foster, G. D., Lent, M. R., & Vojta, D.
(2014). Effects of a pediatric weight management program with
and without active video games a randomized trial. Journal of the
American Medical Association Pediatrics, 168, 407–413.
Tsiros, M. D, Sinn, N., Coates, A. M., Howe, P. R., & Buckley, J. D.
(2008). Treatment of adolescent overweight and obesity. European
Journal of Pediatrics, 167, 9–16.
Vanucci, A., White, E. K., & Wilﬂey, D. E. (2010). Family-based
behavioral interventions. In M. Freemark (Ed.), Pediatric obesity:
Etiology, pathogenesis, and treatment (pp. 281–302). New York,
NY: Humana.
Verbeken, S., Braet, C., Goossens, L., & van der Oord, S. (2013).
Executive function training with game elements for obese children:
A novel treatment to enhance self-regulatory abilities for weightcontrol. Behaviour Research and Therapy, 51, 290–299.
Wadden, T. A., Stunkard, A. J., Rich, L., Rubin, C. J., Sweidel, G., &
McKinney, S. (1990). Obesity in black adolescent girls: A controlled
clinical trial of treatment by diet, behavior modiﬁcation, and
parental support. Pediatrics, 85, 345–352.
Wake, M., Baur, L. A., Gerner, B., Gibbons, K., Gold, L., Gunn,
J., . . . Ukoumunne, O. C. (2009). Outcomes and costs of primary
care surveillance and intervention for overweight or obese children:
The LEAP 2 randomised controlled trial. British Medical Journal,
339, b3308.
Walpole, B., Dettmer, E., Morrongiello, B. A., McCrindle, B. W., &
Hamilton, J. (2013). Motivational interviewing to enhance self-efﬁcacy
and promote weight loss in overweight and obese adolescents:

537

A randomized controlled trial. Journal of Pediatric Psychology, 38,
944–953.
Watson, P. M., Dugdill, L., Pickering, K., Bostock, S., Hargreaves, J.,
Staniford, L., & Cable, N. T. (2011). A whole family approach
to childhood obesity management (GOALS): Relationship
between adult and child BMI change. Annals of Human Biology,
38, 445–452.
Weigel, C., Kokocinski, K., Lederer, P., Dotsch, J., Rascher, W., &
Knerr, I. (2008). Childhood obesity: Concept, feasibility, and
interim results of a local group-based, long-term treatment program.
Journal of Nutrition Education and Behavior, 40, 369–373.
Whitaker, R. C., Wright, J A., Pepe, M. S., Seidel, K. D., & Dietz, W.
H. (1997). Predicting obesity in young adulthood from childhood
and parental obesity. New England Journal of Medicine, 337,
869–873.
Whitlock, E. P., O’Connor, E. A., Williams, S. B., Beil, T. L., & Lutz,
K. W. (2010). Effectiveness of weight management interventions in
children: A targeted systematic review for the USPSTF. Pediatrics,
125, e396–418.
Wilﬂey, D. E., Kass, A. E., & Kolko, R. P. (2011). Counseling and
behavior change in pediatric obesity. Pediatric Clinics of North
America, 58, 1403–1424.
Wilﬂey, D. E., Stein, R. I., Saelens, B. E., Mockus, D. S., Matt, G. E.,
Hayden-Wade, H. A., . . . Epstein, L. H. (2007). Efﬁcacy of
maintenance treatment approaches for childhood overweight:
A randomized controlled trial. Journal of the American Medical
Association, 298, 1661–1673.
Wilﬂey, D. E., Tibbs, T. L., Van Buren, D. J., Reach, K. P., Walker,
M. S., & Epstein, L. H. (2007). Lifestyle interventions in the
treatment of childhood overweight: A meta-analytic review of
randomized controlled trials. Health Psychology, 26, 521–532.
Williamson, D. A., & Perrin, L. A. (1996). Behavioral therapy for
obesity. Endocrinology and Metabolism Clinics of North America,
25, 943–954.
Williamson, D. A., Walden, H. M., White, M. A., York-Crowe, E.,
Newton, R. L., Jr., Alfonso, A., . . . Ryan, D. (2006). Two-year
Internet-based randomized controlled trial for weight loss in AfricanAmerican girls. Obesity (Silver Spring), 14, 1231–1243.
Wilson, A. L., & Goldﬁeld, G. S. (2014). Overweight or obese young
people are not at increased risk of depression, but young people with
depression are at increased risk of obesity. Evidence Based Nursing,
17, 112.
Wright, J. A., Phillips, B. D., Watson, B. L., Newby, P. K., Norman,
G. J., & Adams, W. G. (2013). Randomized trial of a family-based,
automated, conversational obesity treatment program for underserved populations. Obesity (Silver Spring), 21, E369–378.
Wrotniak, B. H., Epstein, L. H., Paluch, R. A., & Roemmich, J. N.
(2004). Parent weight change as a predictor of child weight change
in family-based behavioral obesity treatment. Archives of Pediatrics
and Adolescent Medicine, 158, 342–347.
Yildirim, M., van Stralen, M. M., Chinapaw, M. J., Brug, J., van
Mechelen, W., Trisk, J. W., & Te Velde, S. J. (2011). For whom
and under what circumstances do school-based energy balance
behavior interventions work? Systematic review on moderators.
International Journal of Pediatric Obesity, 6, e46–e57.
Young, K. M., Northern, J. J., Lister, K. M., Drummond, J. A., &
O’Brien, W. H. (2007). A meta-analysis of family-behavioral
weight-loss treatments for children. Clinical Psychology Review,
27, 240–249.
Zeller, M., Kirk, S., Claytor, R., Khoury, P., Grieme, J., Santangelo, M.,
& Daniels, S. (2004). Predictors of attrition from a pediatric weight
management program. The Journal of Pediatrics, 144, 466–470.

