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Abstract Childhood obesity is a global health issue. To iden-
tify research trends and gaps of childhood obesity research,
we reviewed MEDLINE publications from January 2011 to
May 2012 and qualitatively analyzed the major domains and
themes of research focus. Major domains are: measurements,
obesity correlates, prevention interventions, treatment inter-
ventions, and policy issues. Key advances and innovations are
highlighted within each domain. Emerging areas include the
advancement of measurement methodologies that simulta-
neously capture individual and contextual information across
time, analysis of policy problems, and the development of
multilevel, community interventions. However, few effective
and sustainable interventions are exemplified; some strategies
are promising. Recommendations for future research includes
the adoption of a systems approach that integrates individual,
environmental, and policy change, the scale up and diffusion
of innovations, studies of intended and unintended policy
impacts, and the design and testing of effective social market-
ing strategies.
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Introduction

Childhood obesity remains persistent in developed countries
and continues to increase in developing countries despite

increases in public health research and intervention in the past
three decades [1]. In the United States, the rise in childhood
obesity began in the early 1980s and tripled in prevalence by
2000 [2]. Recent epidemiologic studies reveal a stabilizing,
although persistent, trend in the rate of overweight and obesity
in children and adolescents [3, 4]; however, differences be-
tween socioeconomic and racial/ethnic groups indicate grow-
ing disparities [5]. Moreover, the prevalence of overweight
children is spreading worldwide and poses significant risk to
public health and economic security [6]. The prevalence of
overweight and obese children is greater than 20 % in many
countries outside the United States, such as the United King-
dom, Australia, Chile, and Mexico [7]. Fast-developing Asian
countries, such as India and Thailand, also are reporting
rapidly increasing prevalence of overweight children, at
30 % and 15 %, respectively [8].

The focus of research on childhood obesity has shifted
during the past three decades. Research began with mostly
medical studies documenting the natural history and physi-
ological sequelae of obesity, followed by individual- and
family-based interventions, and, more recently, environmen-
tal correlates of and policy approaches to childhood obesity.
Although much has been learned about the nature of child-
hood obesity, the problem remains exceedingly difficult to
prevent and treat. By and large, although intensive family-
based interventions can be efficacious over the short term,
the effect of individual-level approaches alone, including
education and skill-based techniques, are difficult to sustain
[9]. In recognition of the need for greater and more sustained
population-level impact, recent efforts began to identify
attributes of the built environment in relation to diet and
physical activity as well as to debate the merit of policy
interventions, such as menu labeling mandates or soda tax-
ation, to incentivize healthy behaviors and disincentivize
unhealthy ones [10].

The purpose of this review is to provide a critical analysis
of the state of the science in population-based childhood
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obesity research. The goal is to summarize papers published
since the beginning of 2011 to provide a snapshot of current
research and identify innovations, emerging areas, and gaps in
the area of childhood obesity. This is not meant to be an
exhaustive review. Rather, we hope to provide readers an
overview of what is being done and what can be expected in
the near future, from our perspective. This review should
inform researchers, policymakers, as well as the public re-
garding the direction of childhood obesity research as a field.

Methods

To identify the most recent findings, a literature search of
MEDLINE publications from January 2011 through May
2012 using terms of “childhood obesity” OR (“children”
AND “physical activity, exercise, nutrition, diet or food”)
was conducted. We excluded studies unrelated to childhood
obesity, basic science studies, studies of physical activity or
nutrition interventions with targets not specific to childhood
obesity (e.g., youth behavioral problems), descriptive stud-
ies of obesity prevalence and trends, studies on consequen-
ces of childhood obesity, and studies of childhood obesity in
specialized populations (e.g., childhood cancer survivors).
Review and perspective papers, although not counted in the
literature search, were examined for their potential insight to
guide future directions in research.

In total, 10,354 publications were identified. Upon exclud-
ing studies deemed outside the scope of this review, 936 papers
were retained for analysis. Publications were categorized into
major domains and were reviewed to identify subcategories or
themes. We employed five core domains to sort the publica-
tions: measurement studies; obesity correlates; prevention
interventions; treatment interventions; and policy issues.

This paper qualitatively summarizes the major themes
identified and highlights selected publications of inno-
vation within each domain. In addition, we offer an
editorial discussion of childhood obesity research trends,
gaps, and recommendations.

Results

Figure 1 illustrates findings from the overall thematic analysis
of the publications included in this review, indicating the
relative proportion of each domain and major themes within
it. Studies on correlates of obesity represented almost half of
the publications abstracted. A quarter of the publications fell
under the prevention intervention domain. Measurement stud-
ies, treatment interventions, and studies on policy issues each
represented <10 % of the publications. We briefly describe the
themes identified within each domain and highlight the inno-
vative studies by domain, as follows.

Measurement Studies

Eighty publications related to methods of measuring phys-
ical activity, diet, or overweight and obesity. Development
or validation of tools to measure dietary and physical activ-
ity behaviors, along with psychosocial instruments, domi-
nated this domain.

Several publications focused on the development of elec-
tronic systems for self-reported dietary intake. Through
formative evaluation (e.g., focus groups with children), sev-
eral countries developed extensive databases of food items,
images, and automated prompts that guide children or their
parents in the recall of foods and portion sizes consumed.
FIRSSt4 (United States) [11], Web-DASC (Denmark) [12],
and EPIC-Soft (trans-Europe) [13, 14] each showed prom-
ising results in terms of feasibility and usability; however,
further testing to establish validity and reliability is needed.

Of note, validation of accelerometry was performed in
preschool ages, whereas prior research had mostly been in
older children and adults. Van Cauwenberghe et al. [15]
found accelerometry correlated with intensity levels

Fig. 1 Distribution of childhood obesity research papers by domain
and theme from MEDLINE, January 2011–May 2012. Publications on
basic science research, obesity prevalence and consequences, popula-
tions with special health conditions, and non-obesity-related diet and
physical activity are excluded
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measured with the Observational System for Recording
Physical Activity in Children (r00.66) for toddlers. Davies
et al. [16] identified acceptable sensitivity and specificity
levels of the ActivPAL (86.7 % to 97.3 %) to predict toddler
postures (e.g., sit, stand, crawl) compared with video-
recorded movements. In the pursuit of simpler measurement
tools, pedometers were compared with accelerometry in
several studies of school-age children to determine step-
count cut-points that correlated with levels of activity inten-
sity [17–20].

Advances were made in technology to capture real-time
physical activity and contextual information simultaneously.
Oreskovic et al. [21••] furthered the methodology to combine
accelerometry and global positioning system (GPS) by testing
several data collection methods that revealed patterns of ac-
tivity mapped with location information across time. Dunton
et al. [22••] validated the use of ecological momentary assess-
ment (EMA)—mobile phone surveys for capturing real-time
physical activity and context—with accelerometry and found
a 4-day protocol with three to seven surveys per day yielded
valid physical activity levels. Technological advances in
measuring habitual diet were few; however, one study
enhanced a digital photo-analysis method with clear
participant instructions, which improved the data quality
and resulted in correlations with 24-hr recalls ranging
from 0.62 to 0.78 across major food groups [23].

Correlates of Obesity

Studies on the associations and perceptions of risk or pro-
tective factors with obesity constituted the largest domain
(443 publications). This domain included studies on indi-
vidual, social, and environmental influences, such as dietary
and physical activity patterns, parental factors, and factors in
the built environment.

Four twin and sibling studies attempted to disentangle the
role of genetics and environment on weight status. Brown
and Roberts [24] found that, among adolescents, time-
constant factors (i.e., genetics, individual characteristics,
home environments) and time-changing factors (i.e., social
network influences) explained 43 % and 44 %, respectively,
of weight correlations across statistical models. Among
adult-sibling models, the contribution of time-constant fac-
tors remained relatively high (33–38 %), but time-changing
factors explained less variation (5–15 %). Dubois et al. [25]
showed that a common environment explained 74–87 % of
variation in body height, weight, and body mass index
(BMI) among twins at early ages, but the variance explained
was markedly reduced to less than 20 % by age 19 years.
These studies point to the importance of targeting family
and social environments in early childhood.

Evidence on the influence of home and built environ-
ments has strengthened with recent research. Three studies

on exposure to green space found positive correlations with
moderate to vigorous physical activity (MVPA) [26–28].
For example, Almanza et al. [26] found children with
>20 minutes of daily exposure to greener spaces engaged
in nearly five times the daily rate of MVPA than those with
nearly zero daily exposure. In addition, there have been
some controversial findings on the role of the built environ-
ment. One study in Canada found children in the highest
quartile of street connectivity were less likely to be physi-
cally active than those in lower quartiles, opposite previous-
ly observed positive associations in adult populations [29].

An emerging area of innovation is the increasing aware-
ness of correlates of obesity overlapping with those of
environmental sustainability. For example, Stevens and
Brown [30••] found that children living in Leadership in
Energy and Environmental Design-Neighborhood Develop-
ment communities had higher levels of moderate physical
activity than those in mixed and less walkable communities.
Another study showed that children who moved to smart-
growth communities did not increase their overall activity
level, but the location and context of physical activity
changed [31].

Multilevel studies that captured the context in which
behavior takes place revealed more depth to understand
the individual and contextual interdependence. Dunton et
al. [32] described physical activity patterns in relation to
both location and social context (i.e., number of family and/
or friends nearby). Beets et al. [33] found that children were
most physically active with other children of their same age
in outdoor settings by using a photovoice methodology.

Prevention Interventions

Prevention interventions comprised of 253 publications.
Within this domain, school-based interventions targeting
elementary ages were the most common, followed by inter-
ventions focused on the home environment. Several clinical
intervention studies tested specific hypotheses, including
methods to improve taste preferences for healthy foods or
reduce portion sizes, motivate increased physical activity,
and influence perceptions about food and activity via media.

School-based prevention interventions used diverse strat-
egies, such as teacher or specialist-led curricula, peer-
modeling, changes to the school cafeteria, and family out-
reach. Environmental strategies often focused on the school
cafeteria but also included active school transportation and
changes to the recess environment. Two publications de-
scribed innovative educational programs. Jones et al.
[34••] described a multicomponent program that integrated
food sustainability with healthy eating and found increased
self-reported fruit and vegetable consumption as well as
changes to cafeteria procurement and preparation practices.
Another study focused on a youth-advocacy approach that
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assisted elementary youth to advocate for policy or environ-
mental change [35]. The youth chose activities, such as
obtaining a fruit and vegetable snack stand and requesting
smaller portioned bottles in a milk vending machine. Eval-
uation showed a significant decrease in percent energy from
fat and increase in fruit servings among intervention school
participants compared to those in control schools.

Home-based interventions were common, but, unlike
previous studies, many recent studies focused on families
with preschool age children. Several publications described
interventions targeting mothers and families during and/or
immediately following pregnancy. Most of these studies
were too new to produce information on outcomes; howev-
er, one study with the primary intent to improve mother’s
post-pregnancy weight loss while her newborn was between
2 to 10 months found that children had slower weight gain
between 2 to 4 years when mothers received lifestyle
counseling on diet and exercise [36].

Programs targeting the preschool age group within child-
care also were reported. Eight publications reported primary
outcomes, of which all indicated significantly positive effects
on physical activity and/or diet, but findings regarding BMI
were mixed: two found decreases [37, 38], two found no
impact [39, 40], and the remaining did not report anthropo-
metric outcomes [41–44]. For example, the Romp & Chomp
intervention in Australia included health education combined
with changes to family day care environments and found a
decrease in screen time and increase in active play but did not
report anthropometric outcomes [41]. The Hip-Hop to Health
program in Chicago involved classroom-based education,
integrated instructional activities on exercise, and family out-
reach [39]. Compared with controls, intervention participants
showed an increase of 7.46min/day ofMVPA and a 27.8 min/
day decrease in screen time; however, there was no significant
impact on BMI.

Few interventions were multilevel and community-based.
One large-scale intervention focused on capacity-building
and grassroots activities to promote healthy behaviors
through social marketing and educational strategies in the
Pacific (Australia, New Zealand, Fiji, and Tonga), using a
community-based participatory approach [45]. Specific
communities within this intervention reported limited
results. For example, Tonga’s evaluation indicated increases
in obesity and overweight prevalence in both intervention
and control communities, and no significant impact on
behavior [46]. Nevertheless, the study indicates that com-
munity readiness, infrastructure, and capacity building are
critical to community-level change [45].

Another study described an innovative multilevel in-
tervention that targeted interactions between levels of the
food system by simultaneously working with food pro-
ducers, distributors and consumers [47]. The intervention
included activities to advocate to food producers for

increased supply of healthy foods at reduced prices, to
assist distributors to improve marketing and promotion of
healthy items using strategies, such as shelf-labeling, and
to increase consumer demand through educational and
social marketing outreach with activities, such as healthy
cooking demonstrations. Outcomes were not reported,
but the study found acceptable fidelity to planned inter-
vention components (e.g., store shelf labels displayed
correctly approximately 60–100 % of the time).

The EPODE program (Ensemble prévenons l’obésité des
enfants or Together let’s prevent childhood obesity) pro-
vides an example of effective social marketing at both
central and local levels [48••]. EPODE began with ten
French pilot communities in 2004 and has since expanded
to more than 500 communities worldwide. Other interven-
tions in the European Union and Italy similarly described
centralized efforts to develop and support community-based
programs that influence individual, social, and environmen-
tal contexts [49, 50]. Lastly, the Basic Law on Shokuiku was
enacted in 2005 in Japan, which resulted in the subsequent
establishment of a school-based program that uses a multi-
level approach to support improved food culture, environ-
ments, and individual knowledge [51].

Most clinical interventions presented experimental strat-
egies on how to improve some aspect of diet, such as
reducing food portion sizes or nudging youngsters into
selecting healthy foods. Harnack et al. [52] found that pre-
school children who served themselves, compared with
children who received portioned meals from childcare pro-
viders, ate significantly more servings of fruits and vegeta-
bles, fewer servings of meat, and lower percent energy
intake from fat. In another study, adolescent participants
using a special plate designed by their peers selected less
food overall and more fruits than those using a standard
plate, and participants with higher BMIs selected a greater
amount of healthful food when using the special plate [53].
Reicks et al. [54] found that, with the addition of green bean
and carrot photos in food tray compartments, twice as many
students selected green beans (14.8 % vs. 6.3 %) and three
times as many selected carrots (36.8 % vs. 11.6 %).

Clinical interventions also assessed the impact of food
advertising and media on dietary behavior. One study
revealed neophobia impacted children’s responsiveness to
food advertisements [55]. Following exposure to healthy
food advertisements, neither children with high nor low
neophobia increased their consumption of healthy food
items, but low-neophobic children decreased their consump-
tion of chocolate, whereas high-neophobic children in-
creased their consumption, potentially explaining why
increased energy intake following healthy food advertise-
ments had been observed [55].

Lastly, among clinical interventions on physical activity,
one study found that especially among girls, the
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combination of activity choice with mastery increased total
physical activity time compared with low-choice and/or
low-mastery intervention modalities [56]. Several studies
reported on the impact of “active” video games, but the
findings were mixed. Two studies reported increased phys-
ical activity levels among active video game users compared
with traditional video game users and participants in a
traditional physical education class [57, 58]. Conversely,
neither Baranowski et al. [59] nor Owens et al. [60] found
evidence that active video games increased overall physical
activity among children compared with controls.

Treatment Interventions

There were 75 publications on treatment interventions. The
majority of treatment interventions centered largely on
individual- or group-based lifestyle counseling. Family-
based interventions on parenting skills, conflict resolution,
and problem solving were common. One notable clinical
trial tested unique counseling strategies to assist children
with appetite awareness and identifying cues and exposures
to reduce eating in the absence of hunger. The study found
participants in the cue-exposure group reduced their intake
significantly and maintained reductions at 6 months [61].

Four studies tested specific dietary strategies, such as
meal replacements or low-fructose diet [62–64]. The diets
reduced BMI; however, diminishing impact and long-term
maintenance were concerns. Similar to prevention interven-
tions, active video games also were tested as a treatment
strategy; the effect was more favorable as a treatment mo-
dality. For example, two studies found significant treatment
effects on BMI (reductions of −0.24 and −0.48 compared
with controls), and one noted a reduction in percent body fat
(−0.83 %) at 24 weeks [65, 66]. Another intervention uti-
lized a short message service via mobile phones to provide
overweight and obese children with personalized feedback
and prompts to encourage healthy behaviors [67]. This
study did not result in BMI reduction; however, the inter-
vention group had a lower dropout rate and children with the
greatest weight loss engaged more actively with the message
service [68]. Finally, as part of the protocol of a randomized
controlled trial in 3- to 10-year-old children, one paper
showcased a technology under development to integrate
treatment across settings [69]. ETIOBE (e-therapy for obese
children) is a comprehensive package of electronic monitor-
ing systems that provide integrated platforms to allow data
linkage and transfer for the clinician and the participant in
personal computer and mobile device formats [70].

Policy Issues

Eighty-five publications explored policy issues including
policy impacts on nutrition and physical activity, the quality

and content of obesity prevention policies, and factors re-
lated to the process of policy implementation. School poli-
cies, food marketing, menu labeling, and policies on the
built environment have particularly been the focus of atten-
tion in recent years.

The majority of publications reviewed focused on school-
related physical activity and nutrition policies. Boles et al. [71]
showed that schools in a U.S. state with formal nutrition and
physical activity guidelines had significantly improved poli-
cies, such as less physical education exemptions and more
restrictions on competitive food sales, compared with states
without such guidelines. In the United Kingdom, Haroun et al.
[72] found that changes to school policy were associated with
improved nutritional profiles of student food selections.
Bocarro et al. [73••] explored the impact of school sports
policy and found that the interaction of policy and setting
(i.e., sport-specific, multi-purpose, open area) significantly
increased activity levels of boys but not girls, suggesting that
policy mandates for environmental change would be just as
important as for physical education requirements.

In the food-marketing area, studies indicated that food
advertisements disproportionately represented unhealthy
foods [74–78], and numbers of unhealthy advertisements
increased during peak child viewing times [74, 79, 80].
Several studies also focused on the themes and discourse
within food marketing and found common use of emotional
appeals to increase food cravings and portraying food as a
mood enhancer [81–83]. Similar appeals were found in two
studies that analyzed food packaging, as well as the pre-
dominant use of promotional characters [84, 85]. One pub-
lication provided a critical analysis of an “advergaming”
website for breakfast cereals and found that nutrition infor-
mation was undermined by marketing content. The website
discussed the importance of nutritional balance and caloric
moderation but included “advergames” with spokes charac-
ters that have endless appetites and can eat virtual boxes of
cereal in a single bite [86••].

On gaps and weaknesses of current marketing policies,
Jones et al. [87] reported that despite the Australian Asso-
ciation of National Advertisers Codes of Practice, which
aim to improve self-regulation of unhealthy food advertis-
ing, magazines still included branded unhealthy food refer-
ences and the boundaries between advertising, product
placement, and editorial content often were blurred. Simi-
larly, a Canadian study found self-regulation of advertising
has not significantly impacted television food advertising in
Quebec or Ontario, particularly among English-language
advertisements [88].

Relatively few studies focused on menu labeling or taxa-
tion policies. One study found 15 of 22 chain restaurants in
London did not provide portion size or nutrition information
[89], and one U.S. study indicated that menu labeling in-
creased parental awareness of nutrition information but did
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not significantly decrease the actual percentage of calories
purchased for their children [90]. Cigarette taxes were signif-
icantly associated with an increase in BMI but not obesity
among children with mothers who smoked [91]. In Sweden,
Nordstrom and Thunstrom [92••] simulated the impact of
potential tax reforms with the intent to increase fiber intake
on food consumption across different household categories
and found that among seniors and families without children,
reforms would lead to increases in fiber with concurrent
increases in added sugar and fat intake; however, among
families with children, the reforms would lead to small
increases in fiber with concurrent reductions in the unhealthy
nutrients. Finally, von Tigerstrom et al. [93] provided an
analysis of major tax reforms in Canada to improve physical
activity, including income tax exemptions for organized sports
and sales tax reductions on items, such as children’s bicycles
and footwear. The authors noted that major weaknesses in-
cluded delayed benefits from income tax incentives and unin-
tended increases of sales tax on other items.

With the exception of two studies that found increased
physical activity following renovations to community parks
[94, 95], studies on the impact of built environment policies
did not assess behavior or obesity outcomes. Notable papers
included a legal analysis of federal, state, and local policies
that impact park and recreational settings, including the
interplay of direct park establishment, tax and funding
implications, and coordinating roles across all levels that
results in challenges for targeted policy change [96]. Lee
discussed multisector partnerships and complementary roles
integral to the implementation of the Active Design Guide-
lines in New York City, which constitute an innovative set
of architectural design features for buildings, streets, and
urban spaces that can enhance physical activity [97••].
Health partners hosted forums to innovate and conceive
strategies, architectural and city partners helped to deter-
mine feasibility, and researchers designed evaluations to
build an evidence base.

Regarding policy implementation, Aarts et al. [98] used a
multiround Delphi process to identify policies considered
most feasible across sectors (i.e., public health, sports, youth
and education, spatial planning/public space, traffic and
transportation and safety). Policies with high levels of cul-
tural and community acceptability, as well as political and
financial feasibility, were most favorable across sectors. In
the same project, it also was reported that increasing aware-
ness of policy effectiveness and positively perceived polit-
ical context facilitated multisectoral policy action [99].
Olstad et al. [100] similarly identified the importance of
intersectoral linkages and communication to enhance the
implementation of nutritional guidelines across childcare,
school, and recreation settings.

Research also highlighted the perceptions of policies and
factors that affect policy implementation and compliance.

For example, Lanier et al. [101] found that teachers were
often unaware of their respective school’s wellness policies,
and two studies identified the school principals’ leadership
as key to improved physical activity and nutrition policy
implementation [102, 103]. One study identified that lower
complexity, higher compatibility, and greater perceived rel-
ative advantage assisted schools in implementing nutrition
guidelines [104]. In another example, Andreyeva et al.
[105••] assessed food retailers’ attitudes and perceptions
regarding healthy food provision. Food retailers noted that
stocking decisions were driven by customer demand, which
they perceived as low for healthy food items. Furthermore,
this study revealed that food producer and supplier networks
varied across stores, but the least healthy foods were most
likely to be direct-store delivery providing convenient direct
shelving of products, whereas healthier foods were more
likely to be self-supply or general delivery.

Trends, Gaps, and Recommendations

Despite accelerated attention on childhood obesity in recent
years [108, 109], the number of innovative prevention and
treatment interventions remains small, relative to descriptive
and mechanistic studies of factors that correlate with obesity,
suggesting both a gap in the generation and testing of novel
solutions as well as a delay in the research community’s
response to social calls to action. In recent times, both the
National Institutes of Health and the Institute of Medicine in
the United States have called for the adoption of a systems
approach to childhood obesity [108–111]. A systems ap-
proach calls for intervening across and in-between multiple
levels of the complex system of childhood obesity, so that
individuals and the environment are simultaneously activated
for change [112]. Based on our scan of the literature, however,
operationalization of the systems approach remains scant and
should guide the next generation of obesity interventions.
Increasingly, efforts are beginning to target earlier stages in
the lifecycle, from pregnancy through the early years of child-
hood. Some promising directions for community intervention
design are forthcoming over the next few years, through
several evaluations of a large number of communities in the
United States, including the Communities Putting Prevention
to Work Initiative (http://www.cdc.gov/communitiesputting
preventiontowork/) as well as the Healthy Communities Study
(http://www.nhlbi.nih.gov/hcs/index.htm). Continued evalua-
tion of the EPODE International Network obesity prevention
sites also should be informative (http://www.epode-interna
tional-network.com/).

Although there is a large body of evidence to date on the
importance of the social and environmental contexts for child-
hood obesity, few studies have focused on capturing the
interactions between individuals and their environments. This
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is important because understanding behavioral patterns in
context is critical to effective and sustainable behavioral
change strategies. Advances in the application of GPS and
EMA can help to fill this knowledge gap. While accelerom-
eters brought about a breakthrough in objective measurement
of physical activity, advances in accurate measurements of
diet have been more difficult to develop. Improvements in
data processing and technology-assisted dietary assessment
have been documented in recent years [113], and we should
see more testing and application of new technologies in chil-
dren in the coming years.

New research on behavioral economics is expanding the
array of innovative strategies to nudge children toward healthy
behaviors by default. Studies reviewed included manipulating
portion sizes and installing low-cost environmental cues in the
food environment. Work from the Cornell Food and Brand
Lab (http://foodpsychology.cornell.edu/index.html) on
“smart” lunchrooms and the psychology of food marketing
sheds new light on the ways humans behave—often mind-
lessly and not necessarily rationally. If incorporated into mul-
tilevel, multicomponent interventions across multiple settings,
strategies relying on behavioral economics may render behav-
ior change more successful and sustainable. Although behav-
ioral economic research focuses largely on individual
psychology and behavior, it is important to note that such an
approach relies on environmental modifications, which may
require policy action to effect.

Although we uncovered many intervention programs in
this review, very little implementation and dissemination
research has been conducted in this field. The importance
of multisector collaboration was addressed by some papers;
however, how successes can be scaled up and sustained
across communities is not well understood. A recent paper
offers a systems-based typology of three structural dimen-
sions: 1) locus of interventions (top-down vs. bottom-up), 2)
locus of change (policy vs. behavior), and 3) public- vs.
private-sector initiative. This typology helps researchers and
practitioners to consider the levers and mechanisms of
change that best support the reach, scalability, and sustain-
ability of interventions [114].

There is increasing interest in policy aspects of obesity
prevention and control. Discussions of policy issues re-
main largely descriptive, with very few studies on policy
impact. In addition, the range of policies that impact
obesity is vast and the publications reviewed are limited
in their coverage, focusing mainly on school policies.
While policy impacts are difficult to study experimentally,
evaluations of natural experiments or ecological observational
studies can provide valuable information. Moreover, complex
systems modeling techniques provide a unique opportunity to
study policies in virtual laboratories [109]. These computa-
tional approaches allow us to construct artificial realities with-
in which to test the effects of different policy scenarios on

individual- and population-level outcomes and to anticipate
any unintended consequences.

Setting common marketing standards for foods and bev-
erages as well as implementing social marketing strategies
for healthy lifestyles are strong recommendations in the
Institute of Medicine’s most recent report on accelerating
progress in obesity prevention. Overall, very few studies to
date have focused on the synergistic impact of all four Ps in
marketing: product, price, placement, and promotion. In
addition, current research focuses primarily on television
media, but digital and electronic media are of growing
importance [115]. Given the cost-effectiveness, digital me-
dia also can be used to the advantage of social marketing,
strategies for which remain underdeveloped compared to the
sophistication of commercial marketing.

Limitations

The search was limited to MEDLINE and only covered the
period of January 2011 to May 2012, which may not include
important research published in other fields, such as eco-
nomics or political science. Innovations not yet published
also are not included in this review. Furthermore, the infor-
mation provided is not a comprehensive review of studies
within each domain or theme, and subjective interpretation
of innovation is inherent in such a review. However, the
qualitative analysis should still provide a useful snapshot of
key areas for consideration.

Conclusions

Although there is increasing pressure to solve the childhood
obesity problem, the vast majority of recently published
research still focuses on risk factors of obesity, whereas only
one third of the research is on interventions. Among inter-
ventions, very few have incorporated community-wide,
multilevel, and systems approaches, although some novel
behavior change strategies are being tested. There is a great
need for more solution-oriented research that combines
individual, environmental, and policy strategies to address
the problem comprehensively. Research will need to be
increasingly transdisciplinary, incorporating methods from
diverse fields to evaluate the impact of multilevel strategies
working simultaneously.
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