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Abstract Effective obesity prevention and treatment inter-
ventions targeting children and their families are needed to
help curb the obesity epidemic. Pediatric primary care is a
promising setting for these interventions, and a growing num-
ber of studies are set in this context. This review aims to
identify randomized controlled trials of pediatric primary
care-based obesity interventions. A literature search of 3 da-
tabases retrieved 2947 publications, of which 2899 publica-
tions were excluded after abstract (n=2722) and full-text re-
view (n=177). Forty-eight publications, representing 31 stud-
ies, were included in the review. Eight studies demonstrated a
significant intervention effect on child weight outcomes (e.g.,
BMI z-score, weight-for-length percentile). Effective inter-
ventions were mainly treatment interventions, and tended to
focus on multiple behaviors, contain weight management
components, and include monitoring of weight-related behav-
iors (e.g., dietary intake, physical activity, or sedentary behav-
iors). Overall, results demonstrate modest support for the ef-
ficacy of obesity treatment interventions set in primary care.
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Introduction

As obesity has emerged as a significant public health concern
across the globe, the importance of early prevention and treat-
ment cannot be overstated. Overweight and obesity in child-
hood tends to track into adulthood, with overweight and obese
children at a greater risk for obesity in adulthood [1, 2]. Health
conditions associated with obesity, such as type 2 diabetes [3]
and hypertension [4], can emerge in childhood. Furthermore,
there is increasing evidence that childhood adiposity is asso-
ciated with poor health outcomes in adulthood [5, 6].

Pediatric primary care is a promising setting for behavioral
obesity prevention and treatment interventions. Despite differ-
ences in the organization and delivery of primary care services
around the globe [7–9], pediatric primary care is regarded as an
important setting for obesity treatment and prevention efforts
[10]. Clinical guidelines and recommendations for pediatric pri-
mary care providers have been issued by leading health organi-
zations and expert committees in the USA [11] and internation-
ally, including in Australia [12], Canada [13], and the UK [14].
Primary care settings provide high access to both children and
their primary caregivers, given that large numbers of children in
theUSA and inmany industrialized countries are seen in primary
care settings. Primary care providers are trusted sources of health
information, and interventions can build off of the existing pro-
vider relationship with the family. Additionally, primary care
providers can link children and families to community resources
that provide further support for building and maintaining healthy
weight-related behaviors. Despite the fact that primary care is an
appealing context for both prevention and treatment interven-
tions, it has been a less frequently adopted setting for obesity
interventions. A smaller number of obesity interventions have
been conducted in health care settings and have primarily been
treatment interventions carried out in specialty care settings.

The advantages of conducting obesity prevention and treat-
ment interventions in primary care are counterbalanced by sev-
eral major challenges. There are time and space constraints
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associated with conducting interventions in primary care settings
(e.g., availability of clinic rooms, short clinic appointments), and
making extra trips to the primary care clinic may be burdensome
to families and may create participation barriers. Primary care
providers across multiple countries cite time constraints as limit-
ing their implementation of obesity prevention and treatment
activities [15–17]. In the USA, there are additional barriers relat-
ed to the relatively high cost of primary care providers’ services
and poor reimbursement for provider activities related to obesity
monitoring, prevention, and treatment services. Beyond logistical
and cost barriers associated with conducting obesity interven-
tions in primary care settings, primary care providers in the
USA, Canada, Europe, Australia, and elsewhere have described
barriers related to primary care provider training, knowledge and
skills, and attitudes about obesity prevention and treatment
[17–26].While recent studies suggest increased provider comfort
in screening and counseling for obesity [27, 28], rates of obesity
prevention and treatment activities in primary care remain low in
many countries, including the USA, Israel, Australia, and several
European countries [25, 29, 30•, 31–34]. Furthermore, primary
care providers have expressed reservations about the effective-
ness of provider-delivered obesity prevention and treatment strat-
egies, citing concerns regarding the obesogenic environment,
lack of parent motivation to make weight-related behavioral
changes for themselves and their family, and low parent concern
about child weight [16, 20, 22, 24, 27, 32, 34–36].

Although few behavioral obesity prevention and treatment
interventions have been set in primary care, relative to other
settings, a growing number of studies have been published that
test the efficacy of primary care-based obesity interventions.
These studies provide valuable findings on the efficacy of in-
terventions set in primary care, as well as insight into strategies
to minimize the barriers of conducting research in this setting
and maximize the advantages. Sargent, Pilotto, and Baur’s [37]
2011 systematic review identified 17 obesity treatment inter-
ventions set in primary care, 12 of which demonstrated a sig-
nificant intervention effect on child weight-related outcomes,
including body mass index (BMI), dietary intake, and physical
activity level. Of the 12 effective interventions identified in this
review, 7 were randomized controlled trials (58.3 %). The cur-
rent review builds upon this prior review article by examining
both prevention and treatment intervention, limiting included
studies to only randomized controlled trials, and focusing on
the impact of interventions on child weight outcomes.

This review paper aims to identify randomized controlled trials
(RCTs) focused on obesity treatment or prevention conducted in a
primary care setting and to 1) describe the characteristics (e.g.,
sample, intervention participation, and retention) of behavioral
pediatric obesity prevention and treatment interventions set in
primary care; 2) assess the efficacy of behavioral pediatric obesity
prevention and treatment interventions conducted in primary care;
and 3) discuss the implications of these findings for future direc-
tions in obesity treatment and prevention in primary care.

Methods

A comprehensive search of PubMed (Web based), Cumulative
Index to Nursing and Allied Health Literature (CINAHL—
EBSCO platform), and PsycINFO (Ovid platform) databases
was performed to identify original RCTs or intervention studies
on pediatric/childhood obesity in English. Relevant systematic
reviews and meta-analyses were also reviewed for background
information but not included in this study. Dissertations, books,
book chapters, and conference proceedings were excluded.

In PubMed, the Medical Subject Headings (MeSH) terms
defined the concepts of obesity, overweight, or body mass
index; children, childhood, adolescents, or pediatric; and
RCTs or intervention studies. The intervention studies search
set was further refined with primary health care terms to elim-
inate intervention studies done in specialty care, schools, or
research settings. For optimal retrieval with all terms, medical
subject headings were supplemented with relevant title and
text words. Search parameters are available on request.

The search strategies for CINAHL and PsycINFO were
adjusted for the syntax appropriate for each database using a
combination of thesauri and text/title words. Published reports
in the peer-reviewed literature from 1990 to Oct 2013 were
identified and retrieved. Bibliographies from identified review
articles, meta-analyses, and key original articles were also
scanned for potentially relevant papers to include in this study.

Studies included in the review were selected using the fol-
lowing inclusion criteria: 1) randomized controlled trial; 2) com-
pleted pilot or full trial study; 3) behavioral obesity prevention
and/or treatment interventions; 4) intervention delivered in or
connected to primary care setting; 5) health care provider par-
ticipates in intervention; 6) intervention for children between the
ages of 0 and 18 and/or parents of children in this age range; 7)
outcome measures reported include child weight outcome (e.g.,
BMI, weight for height); and 8) article available in English and
published after 1990. For the purpose of this review, studies with
published outcomes were considered complete. Studies were
excluded if published intervention descriptions did not include
specific information about the intervention setting or the role of
the health care provider in intervention delivery. Studies in
which health care providers participated only in study recruit-
ment were excluded. Studies with an active control condition set
in primary care were included, regardless of the intervention
condition setting. Active control conditions were defined as
conditions providing an alternative intervention with one or
more components prescribed by the study.

Figure 1 displays the flow of articles through the search pro-
cess. The database search and bibliography review yielded 2947
publications after removal of duplicates. The first author (EMS)
reviewed the title and abstract for all publications and excluded
2722 publications. Common exclusion reasons were a setting
other than primary care, surgical or pharmacological interven-
tion, or adult population. Four reviewers conducted a full-text
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review of the 225 potentially eligible publications. Each publi-
cation was independently reviewed by two authors and classi-
fied as eligible or ineligible. Inclusion decisions were compared
for each publication, and coding disagreements were discussed
by all authors to determine final inclusion in this review. Forty-
eight publications, representing 31 studies, met our inclusion
criteria and were included in this systematic review.

Data extraction was completed independently by four re-
viewers. Two reviewers performed a cross-check of data extrac-
tion to assure accuracy and completeness of data. For studies
with multiple publications, all publications identified in the re-
view were used for data extraction. Data were extracted for all
study conditions that included primary care involvement. Inter-
vention effectiveness was evaluated, and interventions were
considered effective if there was a significant difference in child
weight outcomes (e.g., BMI z-score, weight-for-length percen-
tile) between study groups. Measures of child body composi-
tion (e.g., waist circumference) were not considered in the as-
sessment of intervention effect. Additionally, interventions
were not classified as effective if a significant intervention ef-
fect was observed only for a participant subgroup (e.g., boys vs.
girls). To aid in interpretation, studies were classified by partic-
ipant age group (e.g., infant, preschool age, elementary school

age, and adolescent) and by prevention or treatment focus.
Study samples that spanned multiple age groups were catego-
rized by the mean age of participants at baseline.

Results

Summary of Study Characteristics

Appendix 1 provides information on the study characteristics of
the 31 studies included in this review. The majority of studies
were conducted in the USA (n=17). Of the international stud-
ies, studies were conducted in Australia (n=4), Belarus (n=1),
Canada (n=1), Finland (n=1), Germany (n=1), Israel (n=1),
Italy (n=1), Mexico (n=1), Sweden (n=1), the Netherlands
(n=1), and the UK (n=1). By review design, all studies were
RCTs, the majority of the trials were individually randomized
trials (n=25), and six were cluster-randomized trials. One study
included three non-randomly allocated comparison groups, in
addition to two randomized intervention conditions [38]. Stud-
ies were primarily treatment studies targeting children who
were overweight or obese (n=24). Five studies targeted infants;
4 studies were conducted with preschool-age children; 18

Fig. 1 Selection process. This
figure illustrates the selection
process for publications included
in this review
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studies focused on elementary school-age children; and 4 stud-
ies were directed toward adolescents. All studies included a
child weight outcome, and this was a primary outcome for most
studies (n=27). Follow-up duration ranged from 3 months to
20 years, with most follow-up periods lasting 1 year or less (n=
23).While themajority of studies had relatively short follow-up
periods, a small number followed participants for 5 years or
longer (n=3). Study retention rates ranged from 52 to 100 %,
and the average retention rate was 77.5 %.

Summary of Intervention Features

Table 1 displays study intervention features, grouped by child
age group and prevention or treatment focus. Twelve studies
had active control conditions in primary care settings, three of
which did not have primary care involvement in the intervention
condition [69, 71, 88]. Five studies targeted parents only and 26
studies targeted both parents and children. All studies had at least
one study component that was delivered in person to participants
in individual sessions. Eight studies included in-person, group
intervention activities. Eight studies included a phone compo-
nent. Fourteen studies had intervention components delivered
across two or more modalities. For example, Taveras et al. [58]
included in-person clinician visits, clinician telephone calls, and
changes to the primary care system. In another study [61], inter-
vention components were group sessions delivered by a team of
health care providers (primary care provider, health educator,
nutritionist, and physical therapist) and individual coaching ses-
sions with a health coach conducted in person or by telephone.

Information regarding intervention intensity and delivery is
also included in Table 1. Intervention intensity varied, ranging
from brief, low-intensity interventions, such as one 10-min in-
tervention session [55], to moderately intensive interventions
involving regular intervention contacts over a period of time,
like a 12-month program that involved monthly physician ses-
sions, 12 weekly nutrition sessions followed by monthly nutri-
tion sessions, and 6 parent education sessions [72]. Health care
provider involvement in interventions varied, in terms of the
type of provider and their role in the intervention. Seventeen
studies involved more than one type of provider. Most studies
had at least some involvement by a primary care physician,
nurse practitioner, or physician assistant (n=23), with this type
of provider the sole interventionist in eight studies. Other types
of providers involved in intervention delivery were health
coaches (n=10), nutritionists or dietitians (n=10), nurses (n=
7), exercise professionals (n=5), psychologists (n=1), and med-
ical assistants (n=1). One study used interactive voice technol-
ogy (IVR) to deliver a telephone counseling program to children
and their parents, in conjunction with behavioral counseling
from the child’s primary care provider [89].

As shown in Table 1, there was heterogeneity in the reporting
of intervention participation data. Ten studies did not provide
information about intervention participation. Among those

studies that reported intervention participation data, the amount
and type of information provided varied considerably, limiting
comparisons of intervention dose across studies.

Effective Interventions

Obesity-related study outcomes and study results are summarized
inAppendix 1. Eight of the 31 studies identified in this reviewhad
significant intervention effects on a child weight outcome. For
one study, intervention effect was assessed for the two random-
ized intervention groups compared to a non-randomly allocated,
age-, sex-, and BMI-matched control group [38]. Effective inter-
ventions targeted infants (n=1 of 5 studies in this age group),
preschool-age children (n=2 of 4 studies), elementary school-
age children (n=3 of 18 studies), and adolescents (n=2 of 4
studies). Among the effective interventions, only one study,
SLeeping and IntakeMethods Taught to Infant andMothers Early
in life (SLIMTIME) [50], was a prevention study. Five of the
seven effective treatment interventions targeted obese youth. The-
se studies had relatively short follow-up periods; seven had a
follow-up period of 1 year or less [38, 50, 56, 57, 72, 91, 93]
and Nova, Russo, and Sala [79] had a 2-year follow-up, though
results were reported for only the 6- and 12-month measurement
points. High participant dropout rates were a concern in several
studies [50, 72, 79]; however, despite a high dropout rate, Diaz et
al. [72] collected primary outcome measures from 87% of the
baseline sample. Most studies reported high retention rates
(≥83 %) [38, 56, 57, 91, 93].

All studies demonstrating a significant intervention effect
included parent-targeted intervention components; however,
the two effective interventions conducted with adolescents fo-
cused on the adolescent as the agent of change and had a more
limited role for parents [91, 93]. All effective interventions
targeted multiple weight-related behaviors, and they tended to
use multiple approaches and delivery modes. For example, the
behavioral weight control intervention for adolescents by
Saelens et al. [93] included 1) computer-guided behavior change
plan and behavioral assessment for the adolescent; 2) in-person
physician visit to discuss the adolescent’s physical activity, nu-
trition, and sedentary behaviors and their behavior change plan;
3) adolescent and parent session with study PI to learn food self-
monitoring; 4) adolescent phone coaching sessions with a study
counselor; and 5) informational materials for the adolescent and
parent. Another study found that an intervention that was com-
prised of in-person, clinic-based group education sessions and
in-person, home-based individual sessions was more effective
than a single intervention session with a pediatrician [57].

Of the eight studies that demonstrated a significant interven-
tion effect, six included daily child calorie goals or dietary plans
[56, 57, 72, 79, 91, 93] and six had physical activity goals or
plans [38, 56, 57, 72, 91, 93]. Five interventions also incorpo-
rated regular assessment of child weight, either at intervention
sessions [57, 72, 91] or through self- or parent-weighing [56,
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93]. Three effective interventions, two targeting preschoolers
[56, 57] and one directed at elementary school age children
[72], had intervention components targeting parent weight or
weight-related behaviors.

Discussion

This review paper identified primary care-based obesity preven-
tion and treatment interventions and assessed the efficacy of these
interventions on child weight outcomes. Our search yielded 31
RCTs set in primary care, 8 of which demonstrated a significant
effect on a child weight outcome. We found modest evidence
supporting the efficacy of treatment interventions conducted in
primary care settings. There was little evidence demonstrating
the efficacy of prevention interventions set in this context, though
given the small number of prevention studies identified, it is clear
that further research is needed before drawing conclusions on the
efficacy of obesity prevention in primary care.

Characteristics of Effective Interventions

A common theme across effective interventions was an explicit
intervention focus on weight management and/or regular mon-
itoring of weight and weight-related behaviors, such as dietary
intake and physical activity. For example, an obesity treatment
study for adolescents incorporated self-monitoring activities,
such as weekly weighing and calorie intake, and focused on
decreasing calorie intake and increasing physical activity tomeet
individualized calorie and physical activity goals [93]. Another
obesity treatment study targeting adolescent girls placed less
emphasis on weight and calorie tracking, but included weight
measurements at each intervention session, self-monitoring of
dietary intake and physical activity, and guidelines related to
daily calorie intake, physical activity, and screen time [91].

The two effective interventions targeting preschool-age
children included parent behavior change targets and weight
loss goals [56, 57]. Both studies emphasized parent modeling
of healthy behaviors, and these interventions included physi-
cal activity and calorie goals for the parent and child, as well
as parent monitoring of their own weight, dietary intake, and
physical activity level. Stark et al. [57] also included parent
monitoring of child and parent sedentary activities. One of the
effective interventions for elementary-age children also
targeted parent weight loss, but no specific intervention com-
ponents directed at parent weight loss were described [72].

Effective interventions tended to be at least moderately inten-
sive (≥10 intervention sessions), with the exception of the obesity
prevention study focused on infants and their parents, which
involved a relatively brief intervention of two sessions [50]. For
example, one study found that brief pediatrician counseling was
not as effective compared to a more intensive, multi-component,
and multi-setting intervention in decreasing child BMI [57]. This

finding is in line with a prior review article of pediatric obesity
treatment interventions, which concluded that greater interven-
tion intensity was associated with greater effectiveness [94].

Challenges Associated with Obesity Prevention

Of the 31 studies identified in our review, only 7 were focused on
obesity prevention, of which 1 found a significant effect on child
growth, over a relatively short follow-up period [50]. Our findings
underscore the challenges associated with preventing childhood
obesity, aswell as the need for a greater number of RCTs assessing
obesity prevention interventions delivered in primary care. It is
well established that parents are often inaccurate in their perception
of their child’sweight status and risk for obesity [95],whichmakes
it challenging tomotivate parents to engage in behavior change, as
many do not view their child as at risk for obesity. Strategies to
increase the salience of obesity prevention messages for parents
and increase motivation for behavior change include using behav-
ioral counseling techniques, such as motivational interviewing, to
sensitivelywork through barriers to behavior change [96]. Another
potential strategy is to help parents understand BMI and their
child’s own weight status through discussions of BMI trajectories
and obesity risk. Further studies are needed to rigorously evaluate
strategies to motivate parents to engage in obesity prevention ef-
forts and make changes to weight-related behaviors.

Role for Primary Care Providers in Obesity Interventions

This review demonstrated considerable heterogeneity in the role
of primary care providers in obesity interventions set in primary
care, as well as in the level of detail reported about the nature of
this involvement. In effective interventions, provider contact with
participants varied from brief encounters during routine or sup-
plementary clinic visits augmented by other intervention activi-
ties [50, 56, 72] to intervention sessions delivered exclusively by
the primary care provider [79]. Analysis of interventions with
and without a significant intervention effect on child weight out-
comes did not yield consistent themes about the optimal role of
providers in obesity prevention and treatment interventions. Rel-
atively little is known about the content and process of the pro-
vider role in obesity treatment and prevention counseling, which
is a limitation of the existing literature. The quality with which
primary care providers engage families around these issues could
be important to the effectiveness of their efforts. Findings from a
pilot study suggest that physician use of motivational
interviewing techniques was significantly associatedwith adoles-
cent weight loss [96], and a full-scale trial is underway to further
evaluate these findings [97•]. Despite the limitations of the
existing literature, results indicate the feasibility of engaging pri-
mary care providers in efforts to prevent and treat childhood
obesity. Future research is needed to assess how interventions
can optimize primary care provider involvement in such efforts
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to develop effective and sustainable obesity prevention and treat-
ment strategies that are feasible in primary care settings.

Linking Primary Care to Community Settings
and Resources

While more intensive interventions have demonstrated promise
in the treatment of pediatric obesity, primary care obesity inter-
ventions with greater participant contacts are resource intensive,
in terms of provider time, staff time, cost of services, and par-
ticipant burden. It is critical to find ways to translate these inter-
ventions into sustainable models of obesity treatment that are
feasible for implementation in routine primary care. One poten-
tial strategy is to leverage the primary care provider’s influence
and relationship with families by linking primary care interven-
tions to other potential intervention settings (e.g., community
based, home based, and phone based) and existing community
resources. A recent study by Ariza et al. [98] demonstrated the
feasibility of identifying overweight children in pediatric prac-
tices and then linking families to existing community-based pro-
grams. Linking children and families to community resources is
a practice in line with American Academy of Pediatrics recom-
mendations for pediatricians, which highlight the importance of
pediatrician community connectedness in the prevention and
treatment of public health issues, such as obesity [99, 100].

Two studies in progress are using this approach to childhood
obesity prevention and treatment [101, 102]. The Minnesota
NET-Works study (Now Everybody Together for Amazing and
Healthful Kids) is a multi-component obesity prevention inter-
vention targeting low-income preschool-age children and their
families [101], which aims to prevent obesity through a multi-
setting intervention that links primary care-, community-, neigh-
borhood-, and home-based intervention strategies. The Stanford
GOALS study uses a similar approach in an obesity treatment
intervention for preschool-age children and their families [102].
This study links a counseling intervention delivered by primary
care providers to home- and community-based intervention ac-
tivities, such as an after-school sports program and a home-based
health education and behavioral counseling. These studies pro-
vide a model for linking primary care-based obesity treatment
and prevention strategies to other settings, and results will help
shed light on the feasibility and effectiveness of this approach.

Tailoring Interventions to the Developmental Needs
of Children

This review of interventions directed at children and parents
across infancy, childhood, and adolescence underscores the need
for obesity prevention and treatment interventions that are
targeted to the developmental needs of the child. As children
become more independent and make more decisions that can
influence weight, it is necessary for interventions to account for
these changes and craft intervention strategies tailored for

children and families throughout childhood. It is clear that obe-
sity prevention and treatment interventions have moved in this
direction, as most studies identified in this review included in-
tervention components tailored to the developmental stage of the
child. For example, adolescent-focused studies described a
greater emphasis on the adolescent as the agent of change,
through strategies such as adolescent-targeted intervention activ-
ities and increased focus on adolescent self-management of
weight-related behaviors. These intervention strategies align
with what is developmentally appropriate for adolescents [103]
and recommendations for adolescent health care [94, 104].

Results of this review also identify areas for improvement.
Several studies enrolled wide age ranges of children, without
sufficient acknowledgement of the different strategies that
may be needed to reach children of different ages enrolled in
the study, and the changing parenting experiences and role of
parents in weight-related behaviors as children age. Future
studies should increase their consideration of children’s devel-
opmental needs, and one potential avenue for doing this is
through the primary care provider. Primary care providers
are particularly well equipped to provide this type of individ-
ualized intervention tailoring to children and families.

Conclusions

This review of obesity treatment and prevention interventions
found modest support for the efficacy of behavioral treatment
interventions set in primary care. We identified only a small
number of prevention studies, limiting our ability to draw con-
clusions on the efficacy of prevention efforts in this context.
Heterogeneity in the amount and type of information reported
about provider involvement was observed. Examination of stud-
ies with a significant intervention effect did not reveal any dis-
cernable trends in the role and scope of providers. Further re-
search is needed before making recommendations on the opti-
mal role for providers in obesity prevention and treatment inter-
ventions. In addition, there is the need for future research on
obesity prevention interventions in primary care settings, as this
is a gap in the current evidence base.
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