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Abstract

Among children ages 7-19, about 1 in 3 are overweight and obese (BMI-for-age at or above the 85th percentile of the
2000 CDC growth charts.); 32.1% of all boys and 31.3% of all girls are overweight and obese. Because of the dramatic
and alarming increase in childhood obesity and its associated health risks, obesity prevention programs targeting
children can and should be developed to promote the health of the public. This study is an overview of different
interventions conducted, to guide efforts for an effective management of childhood obesity.

The aim of this review was to assess the literature regarding the prevention of childhood obesity. Databases that were
accessed for current literature included Medline, Cochrane and CINAHL. A total of 26 articles were found based on the
inclusion criteria for this study. Only 38% of studies required parents' participation, the sample sizes of the studies
varied considerably from 201 to 3135 children. 92% of studies used randomized controlled trials and the range of
intervention duration ranged from eight weeks to four years. Implications for future research and practice are presented.
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1 Introduction

Childhood obesity and overweight are defined by the Centers for Disease Control and Prevention (CDC) as a body mass
index (BMI) greater than or equal to the 95th percentile for children and adolescents of the same age and gender (1, 2).
Obesity/overweight has been declared an epidemic and a “public health crisis” among children worldwide (3). The
World Health Organization ranked overweight and obesity as the fifth leading global risk for mortality. In addition,
44% of the diabetes burden, 23% of the ischemic heart disease burden and between 7% and 41% of certain cancer
burdens are attributable to overweight and obesity (4). Childhood obesity is associated with many health risks; it is the
leading cause of pediatric hypertension and associated with type 2 diabetes mellitus, orthopedic complications,
increased risk of coronary heart disease, and increased stress on weight-bearing joints (5). As a result, these children are
challenged with the negative social consequences of overweight and obesity, as well as the psychosocial problems
associated with peer differences and rejection, body image, stigma, social isolation, anxiety and depression, and poor
social competence and self-esteem that contribute to decreased quality of life (6,7). In addition, the long-term financial
health costs associated with obesity are steadily increasing (8, 9). Moreover, prevalence levels have been rapidly
increasing for more than two decades, in parallel with changes in dietary and physical activity patterns, with an unequal
distribution across socioeconomic groups (10). The dramatic increase in the prevalence of childhood overweight and its
resultant comorbidities are associated with significant health and financial burdens, warranting strong and
comprehensive prevention efforts. Prevention is one of the hallmarks of pediatric practice and includes such diverse
activities as newborn screenings, immunizations, and promotion of car safety seats and bicycle helmets (1).

Once children (and adults) are obese, it is often difficult for them to lose weight through physical activity and healthy
diet. Preventing weight gain from an early age, i.e. in childhood, is therefore recognized as a strategy that will reap
health benefits in the long term (4). When developing and implementing childhood obesity prevention intervention,
question arise; should we target children as a whole or focus specially on those children at risk? Ells et al. strongly
advocated that extremely difficult to confidently identify all children at risk of developing obesity. It is also true to
argue that interventions to promote a healthy diet and increased physical activity will benefit all children, irrespective of
obesity risk (11).
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Obesity prevention is a pressing need as healthcare costs rise in the treatment of its complications. Today, most obesity
prevention programs target children who are considered high-risk. For example, those who already qualify as obese or
those who have obese parents. Studies on the effectiveness of early intervention programs have concluded that the
introduction of healthy changes may decrease or prevent the development of obesity and associated health problems in
school-aged children (12). Prevention programs include many interventions, from breastfeeding to nutrition programs.
The objective of this review was to assess the literature regarding the prevention of childhood obesity.

1.1 Identification of the problem

The problem of limited evidence to demonstrate the effectiveness of interventions shaped the aim of the review, which
was to summaries and analyze strategies used to enhance the prevention of childhood obesity and overweight.

2 Methods

2.1 Search strategy and Inclusion criteria

A comprehensive search of the available English language literature from June 2001 to October 2011 was conducted
utilizing the Medline, Cochrane and CINAHL (Cumulative Index to Nursing & Allied Health) databases. In order to
maximize the yield of the search, several keyword identifiers were utilized (Table 1). In addition, reference lists were
screened to identify additional relevant articles; similar strategies were run in the other databases. Full texts of all
reviews identified as potentially eligible were obtained and further screened against the eligibility criteria. Disagreement
between reviewers regarding eligibility was resolved via discussion with independent third reviewer.

Studies were selected based on meeting the following criteria: (a) Studies only in English language (b) an obesity-
related intervention, (c) Studies that used subjective measures as the exposure (e.g., using questionnaires only) were
excluded as these are more likely to be biased than studies using objective measures (e.g., as physical activity), (d) an
age criterion where subjects are between 7 and 19 years. No specific conditions were set for controlled studies.
Therefore, excluded all studies whose primary aim was not to intervene on obesity or related health and fitness
measures (ie, interventions for the prevention of cardiovascular disease, type Il diabetes, etc). In addition, sample sizes
less than 100 participants would have limited statistical power to find an effect; thus, four studies were excluded from
the review.

2.2 Data extraction

One reviewer extracted data from identified studies, which met the inclusion criteria. To describe the characteristics of
included studies, the following information was extracted: Author; year of publication, age group, description of
intervention, the setting and outcomes.

Table 1: Search strategy in Medline

1  Obesity [Mesh]

2 Overweight OR over weight
3 Weight gain [Mesh]

4 Body Mass Index OR BMI
5 10R20OR30R4

6 Child OR children OR pediatr*
7 5ANDG6

8  Obesity intervention

9 Physical activity

10 Obesity prevention

11 preventive measures

12 Nutrition program

13 Review [Mesh]

14 Exercise

15 Life Style
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3 Results

The searches initially yielded 2100 references and preliminary sift was conducted to remove the obviously irrelevant
papers. Duplicate publications were excluded and in all cases of duplicates the first publication was selected for
inclusion. This left 1050 records for further screening, which were then imported into an Endnote bibliographic
database and following a process of electronic and manual elimination of duplicates; 950 records were treatment
program or had a target population outside the selected age group, this lifted 100 potentially eligible papers. After full-
text articles appraisal 74 were excluded and 26 papers were included in this review (Figurel). Selected articles related
to prevention are listed in Table 2. Lobstein et al. (3) expressed eloquently that prevention of obesity in childhood is the
only feasible option and prevention of overweight is more effective than interventions that target the correction of
obesity because of the recalcitrant nature of obesity.

3.1 The studies characteristics

A summary of study characteristics is provided in Table 2. All 26 articles on which this systematic review is based were
published in peer review journals and are in the English language and no conflict of interest was declared. Of 26 studies,
fourteen were conducted in the USA, eight in Western Europe (Belgium, Sweden, Netherlands, two in France and two
UK), two in South America (Chile and Brazil), one in Australia, and one in China. One in Intervention durations ranged
from eight weeks to four years. One of the interventions reviewed included only girls and 25 interventions included
both girls and boys participants. The sample sizes of the studies varied considerably, from 201 children in the study by
Neumark-Sztainer et al. (13) to 3135 children in the study by Marcus et al. (14). Regarding the parents participation,
sixteen interventions did not include parents and ten required parents' participation. Of the 26 interventions that
examined prevention, 24 (92%) used randomized controlled trials, one (4%) (15) tested the intervention using a pretest—
posttest evaluation design with no control group and (4%) (16) used a community-based participatory research design.

48 additional records
from reference lists of
relevant papers

2052 records identified
from the searched
databases

Identification

1050 duplicate records omitted

950 records excluded:
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Figure 1: Flowchart for selecting studies
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3.2 Intervention type

The 26 studies utilized a variety of obesity-related interventions in children (Table 2). Of these interventions, 6 only
utilized an implementation or a modification of an existing physical activity program or an in-school physical education
class (18, 19, 34, 36, 37, 38). Another 10 intervention protocols only used health and fitness educational models, dietary
regimens, or physical activity behavior modification strategies (13, 16, 17, 20, 23, 24, 25 26, 27, 30). The remaining 10
intervention studies utilized combinations of physical activity programs, health/fitness educational models, and/or
dietary/ nutritional regimens (14, 15, 21, 22, 28, 29, 31, 32, 33, 35). Prevention strategies focused on building healthy
habits related to nutrition and activity has more stable Long-term results as compared with strategies focused on
limiting behaviors. For example, children who were encouraged to increase their fruit and vegetable intake were more
likely to demonstrate significant decreases in percentage of overweight than the children who were encouraged to
decrease their fat and sugar intake (30, 37, 38).

4  Discussion

In a recent Cochrane review and meta-analysis by Waters et al. although levels of parent participation were not
considered in the Cochrane review, Waters et al. conclude that the greater effectiveness seen in non-school settings is
likely related to level of parental engagement (39). In addition, a wealth of literature supports the importance of parental
involvement in childhood obesity prevention (40, 41,42, 43). In the current review, Haerens and colleagues found that
parents provided greater support after receiving the same computer-tailored intervention as their children. After 1 year,
girls had a decreased fat intake and higher levels of physical activity, yet after 2 years, there were no differences with or
without parental support. The authors suggested that one weakness of the study was the lack of evaluation of parental
involvement. While some interventions emphasized the importance of parent involvement, only 38% of the reviewed
studies required the parent participation. It may be due to that the most of these studies were conducted in school setting
or the target population was school age children and adolescents rather than young children (23).

The setting of most intervention described in the included studies (92%) focused on the schools and only 8% were
conducted in community settings. Nielsen et al., declare that the rationale for working in community settings as the
future focus for addressing the childhood obesity epidemic is strong. Adolescents obtain more than 90% of their total
calories from outside the school setting, the majority from within their homes (60.5%) or from restaurants (19.3%) (44).
The authors argue that new directions beyond the central focus on schools must be explored in order to effectively
combat the burgeoning obesity among children. Specially that the mixed and modest results of school-centered trials to
date argue that this approach alone is not effective in making a real dent in childhood obesity prevention (45). On the
other hand, school-based programs have had limited success in engaging parents to change household behavior, and
thereby reducing the obesigenic environment at home, with some exceptions (46).

While some of the interventions were long term, there were eight interventions (30%) had a duration of 6 months or less,
which appears to be an inadequate duration to achieve significant changes in BMI. This conclusion is supported by Kain
et al. (26), whose study duration was 6 months. They stated that the finding of decreased adiposity in the male
participants in the intervention group was most likely a result of better adherence to the physical activity portion of the
intervention and greater intensity of activity, but this observation needs to be evaluated over a longer duration to obtain
a more definitive answer.

Most of the reviewed studies included multiple areas of intervention, this integrative review of available current
literature points to no specific intervention or combination of interventions as the most beneficial. This observation is
supported by Stevens (47) which arise the question is the failure or modest success of the intervention was because of a
problem in the content of the intervention approach or with its implementation?

There is strong evidence linking physical inactivity (sedentary behavior) with obesity in children and adolescents (48).
In the present review, reduction of sedentary activities was included as a main element in obesity prevention program in
three of the reviewed studies (15, 16, 37). These studies measured the outcomes in term of increasing the reduction of
sedentary activities, which adds to the growing evidence that sedentary lifestyles are a concern for all children.
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Table 3: Interventions utilized in childhood obesity prevention

) Intervention: Intervention: Intervention: Intervention:
Subjects dietary ’ physical activi-ty parental healthy
involvement lifestyle education
Black et al. (2010) Yes Yes Yes Yes
Bruss et al. (2009) No Yes Yes Yes
Caballero et al. (2003) No Yes Yes No
Contento et al. (2007) Yes Yes No No
Donnelly et al. (2009) No Yes No No
Foster et al. (2008) Yes No No Yes
Gentile et al. (2009) Yes Yes No Yes
Gutinet al. (2008) Yes Yes Yes Yes
Haerens et al. (2006) Yes Yes Yes No
James et al. (2004) Yes No No Yes
Jiang et al.(2007) Yes Yes Yes No
Kain et al. (2004) Yes Yes Yes No
Kipping et al. (2008) Yes Yes No No
Marcus et al. (2009) Yes Yes No No
Mauriello et al. (2010) Yes Yes No No
McMurray et al. (2002) No Yes No Yes
Neumark-Sztainer et al. (2003) Yes Yes No No
Paineau et al. (2008) Yes No Yes No
Rodearmel et al. (2006) Yes Yes Yes Yes
Sahota et al. (2001) Yes Yes Yes No
Sallis et al. (2003) Yes Yes No No
Salmon et al. (2008) No Yes No Yes
Sichieri et al. (2009) Yes Yes No No
Simon et al. (2008) No Yes No Yes
Singh et al. (2007) Yes Yes No No
Spiegel & Foulk (2006) No Yes No No

5 Limitations

Despite comprehensive efforts to identify all relevant studies, it is possible that some may have been missed. Because
studies considered for inclusion were in English language only, further data might have been revealed from including
non-English language studies. In addition, the studies included in this review were conducted in a variety of countries
with a diversity of cultures and the degree of their generalizability is uncertain.

6 Conclusion

The purpose of this systematic review was to identify the current state of the evidence related to the prevention of
overweight and obesity in children and adolescents. The results indicate three areas of emphasis in the literature:
community settings as the future focus for addressing the childhood obesity epidemic is strong, prevention as the best
option; crucial parental involvement; and no specific intervention or combination of interventions as the most beneficial
approach. Health care practitioners must be involved in developing and implementing well-constructed implementation
and evaluation studies that build on the limited base of current evidence.
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