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ABSTRACT
Effectiveness of school‑based interventions to prevent or control overweight and obesity among 
school children was reviewed for a 11‑year period (January 2001 to December 2011). All English 
systematic reviews, meta‑analyses, reviews of reviews, policy briefs and reports targeting children 
and adolescents which included interventional studies with a control group and aimed to prevent 
or control overweight and/or obesity in a school setting were searched. Four systematic reviews 
and four meta‑analyses met the eligibility criteria and were included in the review. Results of 
the review indicated that implementation of multi‑component interventions did not necessarily 
improve the anthropometric outcomes. Although intervention duration is a crucial determinant of 
effectiveness, studies to assess the length of time required are lacking. Due to existing differences 
between girls and boys in responding to the elements of the programs in tailoring of school‑based 
interventions, the differences should be taken into consideration. While nontargeted interventions 
may have an impact on a large population, intervention specifically aiming at children will be more 
effective for at‑risk ones. Intervention programs for children were required to report any unwanted 
psychological or physical adverse effects originating from the intervention. Body mass index was 
the most popular indicator used for evaluating the childhood obesity prevention or treatment trials; 
nonetheless, relying on it as the only indicator for adiposity outcomes could be misleading. Few 
studies mentioned the psychological theories of behavior change they applied. Recommendations 
for further studies on school‑based interventions to prevent or control overweight/obesity are 
made at the end of this review.
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INTRODUCTION

Overweight and obesity among children and adolescents 
have become increasing health problems worldwide.[1‑4] 
Obesity in childhood is an independent risk factor for 
adult obesity and has been linked to physical, social and 
psychological consequences including increased risk 
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for noncommunicable disease, social stigmatization 
resulting in sadness and loneliness, engagement in 
high‑risk behaviors and undesirable stereotyping.[5‑7]

While action to combat obesity is urgently required, 
such action must be based on the best available 
evidence to guarantee optimal outcomes.[8] The existing 
body of evidence includes studies which have targeted 
their interventions in various settings such as clinic, 
home, community centers and schools. Schools have 
been among the most suitable venues of interventions[9] 
because they are unique in some aspects. They create a 
crucial social environment for children:
• Intrinsically expose them to dietary and physical 

activity (PA) factors
• Students spend a significant part of their lives in 

schools
• School‑based interventions have the possibility to 

reach almost all the children in a short time; and
• Affect socio‑cultural, and policy characteristics of 

the surrounding environment to promote nutritional 
and PA states[1,2,10]

• This article is a systematic review of reviews. This 
study provides an overview of interventions aimed 
at treating or preventing overweight and/or obesity 
during childhood and adolescence. We sought to 
define what interventions are effective, who may 
benefit more, and in which circumstances.

METHODS

Literature search
The relevant studies published between January 2001 
and December 2011 were searched. We used the 
following databases to find any systematic review, 
meta‑analysis, policy brief or report regarding the 
objective of our review:

Systematic reviews and meta‑analyses
PubMed, Cochrane library, Web of knowledge/All 
databases, ProQuest, Embase, Health Systems Evidence 
(McMaster University) ‑ health‑evidence.ca ‑ Health 
Information Research Unit, HIRU ‑ Hedges, REA 
Methods (Rapid Evidence Assessment).

Policy briefs and reports
Capacity Workforce, COHRED, EVIPNet Africa, Global 
and Social Policy Program, Global Health Council, Health 
Action International, Health Systems Evidence, McMaster 
University, Management Sciences for Health, Supporting 
Policy relevant Reviews and Trials Summaries, World 
Bank: Health Results Innovation Trust Fund, World 
Health Organization: Department of Health Systems 
Financing, World Health Organization: The World 
Health Report 2006 ‑ “Working together for Health.”

The strategy of search for PubMed, Cochrane Library, 
Web of Knowledge, ProQuest and Embase is available 
in [Appendixes 1 and 2]. For other databases, we used 
MeSH term “obesity” or “overweight,” “child” and 
“prevention” singly and/or in combination.

Eligibility criteria
Phase 1
All English, full articles on systematic reviews, 
meta‑analyses, review of reviews, policy briefs and 
reports targeting children and adolescents, published 
between 2001 and 2011, with interventional studies for 
preventing or treatment of overweight or obesity were 
included in the study. For most reviews separation of 
combined results based on age was impossible, so that all 
of the childhood age groups were reviewed. Correlation 
and observational studies (if not combined with 
intervention studies), studies whose primary aim was not 
to intervene on overweight or obesity (i.e., interventions 
for the prevention of cardiovascular disease, Type II 
diabetes, etc.) were excluded. In this phase, 61 reviews 
including systematic reviews, meta‑analyses, reports 
and review of reviews were selected, extracted and 
appraised [Figure 1].

Phase 2
To make the results more precise, comparable and 
applicable, we added the following exclusion criteria: 
all reviews of reviews, review articles which their main 
objective was evaluation of interventions in settings 
other than schools (e.g., clinic, family, community, 
etc.) and those which included interventional studies 
without a control group (e.g. pre‑ and post‑design) were 
excluded [Figure 1].

Selection process
To identify the relevant studies, all titles and abstracts 
generated from the searches were reviewed by a 
reviewer (Phase 1). To determine if they met eligibility 
criteria, an evaluation of the full texts was then 
conducted by two reviewers separately. Any disagreements 
were resolved by discussion until consensus was reached. 
For the second phase, two reviewers re‑evaluated 61 full 
articles against new selection criteria (mentioned in 
eligibility criteria, Phase 2) separately. Any disagreements 
were resolved by discussion. Finally four systematic 
reviews and four meta‑analyses were included in the 
study [Figure 1].

Critical appraisal and data extraction
Two of the reviewers, independently, evaluated validity 
of all the 61 references by Critical Appraisal Skills 
Programs[11] focusing on methodology. Disagreements 
were resolved by discussion until reaching consensus. 
The results were derived based on the frequency of 
original findings [Figure 1].
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RESULTS

Eight reviews (four systematic reviews and 
four meta‑analyses) examined a total of 106 
papers [Appendix 3]. In the first phase of papers 
selection, three reports defined as “report,” were screened, 
which were filtered in the second phase of selection. No 
policy brief was found.

Details of the studies included in the review are displayed 
in Table 1. One meta‑analysis did not report the age 
range of its included studies.[3,5] Some only considered 
a single strategy[5,12] such as PA or nutrition education 
for evaluation of the studies while others considered 
combined strategies.[3,13‑17] Most of the reviews (62.5%) 
had quality assessment or a scoring system. The search 
span for included reviews and meta‑analyses ranged from 
1966 to 2010, which indicates we examined a period 
of 44 years, whereas a systematic review defined no 
limitation for date of beginning of the search.[5] Most 
primary studies were performed in the USA then in 
European countries.

Components of the included interventions, theory used 
for behavior change, duration of intervention/follow‑up, 
outcomes measured and overall results are displayed in 
Table 2. Half of the reviews mentioned the theory of 
behavior change applied in the studies, among them 

Social Cognitive Theory was used most (68%). Most of 
the reviews and meta‑analyses judged the effectiveness 
of studies based on anthropometric outcomes[3,12‑17] while 
one review considered anthropometric, as well as food 
consumption outcomes.[5]

Determinants of the effectiveness in the reviewed 
interventions
Components of the studies
According to Table 2, one meta‑analysis[16] did not test 
the impact of interventions’ components; however, most 
studies that were entered in it were multi‑component 
and the overall result of the analysis in modification 
of body mass index (BMI) was not promising. Another 
meta‑analysis[12] had analyzed only PA interventions in 
which no change in the body composition measures was 
seen. In a review which had categorized the studies based 
on effectiveness,[15] 17 out of 25 studies were effective, 10 
of them were multicomponent, comprising diet and PA 
improvement, two focused on diet, two focused on PA, 
two focused on diet, PA and TV viewing and one only 
focused on TV viewing. Another review[14] reported that 
nine out of 20 combined interventions, one out of three 
dietary interventions and 10 out of 15 PA interventions 
were effective. In a meta‑analysis,[17] combination of 
interventions caused a significant reduction in body 
weight; however, the single nutrition intervention and 

Phase 1

Phase 2

PubMed
220 titles

Cochrane
4 titles

ProQuest
4 titles

Web of Knowledge
105 titles

Embase
8 titles

Health-evidence.ca
41 titles

128
# of records after

screening 247 were excluded

128 articles
assessed for

eligibility

67 articles were
excluded after reading
abstracts or full articles

with reasons

61 full articles/reports
included in the review

53 articles were
excluded after
revised criteria

8 systematic reviews or meta-analyses
consisting of articles/reports included in the review

Figure 1: Diagram of study selection
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TV viewing reduction were equally effective, and PA 
intervention did not cause body weight reduction. In a 
meta‑analysis[3] it was demonstrated that interventions 
which applied increased PA and classroom curriculum 
activities had a significant OR of reducing the prevalence 
of overweight and obesity. A review[13] explored that 
two out of four PA‑focused and two out of six studies 
which focused on PA and diet had a significant effect on 
overweight. Also, two studies which focused on physical 
inactivity were effective, and the only study that focused 
on nutrition was not effective. In another review,[5] 
the author concluded that 10 out of 12 studies which 
adopted at least two among the three most common 
components (classroom activities, parental involvement, 
and school nutrition policy) were effective for overweight 
and obesity reduction.

Duration of the studies
Two meta‑analyses[16,17] and a review[13] did not test 
the impact of study/intervention duration. In a 
meta‑analysis,[12] it was not mentioned that either the 
impact of the intervention duration or the study duration 
had been analyzed. However, duration of studies did 
not result in BMI change, and there was no statistically 
significant difference between studies lasting up to 1‑year 
and those lasting longer. A meta‑analysis[3] reported that 
interventions which lasting more than 1‑year had a higher 
OR of reducing the prevalence of obesity. A review[5] 
pointed out interventions with a duration of more than 
1‑year demonstrated effectiveness. In another review,[15] 
the mean numbers of weeks in the effective interventions 
were less than noneffective interventions (61 vs. 
133 weeks), whereas a review[14] implied that the length of 
interventions was not an important variable determining 
effectiveness.

Participants’ characteristics
Gender
A review[14] found inconsistent effects for girls and boys. 
In four studies of children aged 10–14 years which 
applied combined diet and nutrition interventions, 
two interventions improved BMI significantly in boys 
but not girls and two other combined interventions 
was effective for girls, not boys. In another review,[15] 
among a total of 17 effective interventions, three were 
exclusively effective for girls, and two were effective 
only for boys. In a meta‑analysis[17] in subgroup analysis 
by gender, the PA showed better statistically significant 
weight reduction in girls. A meta‑analysis[12] assessed 
different response to PA intervention for boys and girls. 
It was demonstrated that the primary studies involving 
only boys or only girls did not reduce BMI significantly, 
and it was concluded that sex had not influenced the 
results of the meta‑analysis. Other meta‑analyses or 
reviews did not test the effect of gender on impacts of 
interventions.

Risk of disease
Two reviews reported results of projects focusing on 
“high‑risk” children. In one review,[13] two included studies 
targeted high‑risk children. Only one of the studies 
defined inactive girls with a BMI above the 75th percentile 
as “high‑risk,” while another study mentioned no 
definition for “high‑risk.” Results of intervention on 
inactive girls were not promising; however, another study 
caused a reduction in prevalence of overweight in the 
intervention group. In another review,[15] both programs 
targeted “high‑risk” children were effective.

Ethnicity
Only one review[15] reported a study based on ethnicity. 
The study was not effective in any ethnic group. 
However, a statistically significant increase was seen in 
BMI and skin‑fold measures in African American children 
compared with controls. This result was not observed in 
the white or hispanic children.

Age range
In one review, it was shown that 65% of noneffective 
interventions included children 8–10 years old.[15]

Other aspects of the reviewed interventions
Primary outcomes in the interventions
In two meta‑analyses[12,16] and two reviews,[5,14] BMI was 
reported as the only indicator of the effectiveness for the 
interventions. Three meta‑analyses and reviews considered 
BMI in addition to other indicators of adiposity 
including prevalence of overweight and/or obesity, waist 
circumference, body weight, skin‑fold, and body fat. In 
one meta‑analysis, body weight was reported as the only 
primary outcome.[17] In three meta‑analyses,[3,12,16] the 
interventions did not decrease BMI compared with control 
groups, significantly; however, in one of the[3] intervention 
programs had reduced significantly overweight and 
obesity prevalence. In a review,[5] despite overall positive 
effects of included studies on anthropometry and food 
intake, eight of nine interventions which assessed BMI 
were not successful to reduce it. In one review,[14] which 
had mixed results for effectiveness, 14 out of 38 studies 
demonstrated significant positive effect for BMI: In 
4 studies BMI increased in the control group while it 
did not change in the intervention group; in another 
4 studies BMI decreased significantly as compared to 
the control value; finally, in 6 studies BMI increased, 
although the increase was lower than the control group. 
In another review,[15] 17 out of 25 of interventions were 
effective based on the reduction of either BMI or skin 
folds and only four were effective by both variables. In 
a review, half (seven) of the studies had a significant 
effect on anthropometric measures, among them three 
had a significant effect on BMI. In one study lower BMI 
was seen in the intervention group, in one study higher 
PA was correlated with lower BMI and in another study 
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lower increase of BMI was seen in the intervention group 
as compared with the control group.[13]

Application of theoretical frameworks in the interventions
Four reviews and meta‑analyses did not mention and 
test the theory of behavior change used in the single 
studies.[3,12,15,17] One meta‑analysis[16] and two reviews[5,14] 
mentioned names of theories used in primary studies but 
did not assess their effectiveness. In one review,[13] five 
studies had applied psychological theories in which two 
studies applying social cognitive theory had a significant 
effect on overweight.

Adverse effects of interventions
Only one review[15] reported unhealthy outcomes of 
included interventions. In the review, 3 primary studies 
commented on the intervention effect on underweight 
in the studied group. One study did not show change 
in underweight and no reduction in overweight or 
obesity. Another study showed a significant increase 
in underweight prevalence together with a significant 
reduction in overweight and obesity prevalence, and 
the other reported the impact of the intervention on 
underweight, normal weight and overweight separately. 
In the review, three interventions caused no weight 
reduction but showed a statistically significant increase in 
weight for height. In the review, stigmatization as a result 
of a study was reported among obese children and also 
obese teachers, as deliverers of interventions.

Sustainability of studies
Two reviews evaluated probable barriers for sustainability 
of school‑based interventions.[14,15] In one of reviews,[15] 
the authors expressed some studies that had discussed 
sustainability in different aspects. In an intervention 
designed to maximize the effect without adding resources 
or staff, although the intervention was not successful by 
anthropometric measures, diet of children was improved 
significantly. In another intervention, the author referred 
to cost as a barrier for change in school food service. 
A 12‑week intervention was effective in girls had given 
an accounting of the cost which implied a low‑cost 
approach. However, another lower cost intervention 
which prepared well‑designed printed materials was 
not effective compared to a similar intervention which 
applied audiovisuals and meetings with parents and 
teachers and was effective. Another important point 
which is reflected in a study of this review, which in turn 
may make difficulties for participation and consequently 
sustainability of obesity interventions, is stigmatization of 
obese children. In a study, it was mentioned that programs 
beside obese children may stigmatize obese teachers 
as role model and deliverers of the education‑based 
interventions. Another obstacle for sustainability, 
which was addressed in two studies, was limitation of 
time in school curriculum and concerns of parents and 
staff about children’s class performance. In Brown and 

Summerbell review,[14] it was discussed that in most of 
studies deliverers of interventions were existing staff 
trained by researchers and multipronged interventions 
had a tendency to engage more school personnel and 
to be added to the curriculum. However, despite being 
more likely to be sustainable such interventions were not 
necessarily successful.

Taken together, although parents responded to changes 
in diet and PA positively, these changes did not lead to 
behavior change or BMI change. In a study provision of 
free breakfasts in schools, made the children satisfied 
during the intervention, but it was not continued 
when the breakfast was stopped. In a PA, intervention 
girls expressed that because of the noise and the low 
importance of being physically active as compared with 
doing homework or chores their parents discouraged 
PA at home. One feasibility study concluded that it 
would be too expensive and unsustainable to deliver the 
intervention by nonschool personnel.

DISCUSSION

Although it is suggested that multipronged 
interventions may be more promising in childhood 
obesity prevention or treatment,[5,14,18,19] some 
single‑component studies which are concentrated 
on strategies involving dietary or PA component or 
reducing sedentary behaviors, have been also shown 
to have a positive impact on adiposity outcomes.[20‑23] 
Some authors discussed that PA interventions may 
be more successful for girls and younger children.[14] 
Nonetheless, the overall results are mixed and by the 
existing data we cannot elucidate a consistent pattern 
in favor or against any intervention components. 
Interventions which target both nutrition and PA will 
bring health benefits even though currently there is 
no evidence of their superiority, at least in adiposity 
modification, over other kinds of intervention.

As regards “study duration,” overall results indicate 
that the duration of the intervention is an important 
determinant of effectiveness. Nonetheless, it is not clear 
how long it takes to have a successful program. The 
length of periods reported for an effective intervention 
ranged between 3 and 24[2] and 6 months.[18] More studies 
are required in this area.

Results regarding gender and effectiveness of programs 
are mixed and do not lead us toward a practical solution. 
A systematic review indicated that interventions on a 
social learning basis may be more suitable for girls while 
environmental programs which provide the possibility of 
PA may be more appropriate for boys.[24] Nonetheless, 
other systematic reviews concluded programs targeting 
females appear to be more effective irrespective of 
their components.[25,26] It is not clear which elements in 
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various interventions may cause participants to respond 
differently. To understand the underlying mechanisms 
generating the difference we need to look at the issue 
from different points of view. It is documented that 
boys and girls are different in development of motor 
skills, body composition, and feeling free to participate 
in activities outside the home; while girls’ role models 
are less physically active, there are more barriers and less 
perceived advantages of PA for girls, and on the subject 
of diet interventions, girls are more concerned about 
their body weight and image compared to boys.[14,26] 
In tailoring future interventions, the points should be 
considered properly.

In some trials, high‑risk children were targeted. Although 
the nontargeted or primary prevention studies are 
more effective and have an impact on a large number 
of participants,[2,27] this type of interventions may not 
be effective enough among those who are most in 
need.[27] In a systematic review, it is documented that 
when participants are at a higher risk of overweight or 
obesity the interventions are more successful.[28] Another 
systematic review[29] which sought to find effectiveness 
of prevention or early treatment of overweight and obese 
children urged for future theory‑based reproducible 
interventions with at‑risk young children.

Age‑ and sex‑specific BMI is the most frequently 
used and reported outcome for childhood overweight 
and obesity. It is the most popular outcome because 
of its feasibility and validity[1,16] and is widely used in 
different studies.[14] Nonetheless, it is worth noting that 
relying on BMI as the only outcome of adiposity may 
be insufficient and inappropriate and consequently, 
misleading.[13,15] It is relatively an insensitive variable 
to change[30] and cannot fully reflect changes in 
body composition.[31] Especially in interventions in 
which PA is included using of BMI as an indicator of 
obesity, may be misleading because of an increase in 
lean body mass. It is argued that body composition is 
more informative and better than its proxies, such as 
BMI or weight.[22,31] So, to evaluate the effectiveness of 
different interventions we recommend applying other 
proxy measures of body composition, such as skin folds, 
%body fat and waist girth.

Despite the fact that the majority of the reviews included 
in this review either did not test or even mention the 
psychological theory used, application of them may be 
very useful. The psychological theories for understanding 
the underlying mechanisms which change behavior are 
needed, and they can help us to explain the reasons why 
some school‑based interventions work.[2]

There are few studies assessing the probable adverse 
effect of childhood prevention or treatment interventions. 
Beside physical adverse effects, such as underweight or 
overweight, psychological effects need to be evaluated. It 

is noted that the interventions mentioned must first, “do 
no harm.”[32]

Long‑term follow‑up is necessary to evaluate the 
sustainability. In this review, some barriers to sustainability 
are explained. They include high costs, stigmatization 
of both obese children and teachers as deliverers of 
interventions, limitation of time and concerns of parents 
and school staff about class performance, and provision 
of free meals as potential barriers of durability.

CONCLUSIONS

It can be concluded that multi‑component interventions 
seem to have superiority over single component 
interventions in adiposity reduction. Though adding 
components to an intervention may not have an 
immediate effect on adiposity outcomes, it yields 
many health benefits other than adiposity reduction. 
Whereas duration of interventions is a determinant of 
effectiveness, for a definitive judgment more studies are 
needed. There are differences between girls and boys 
in terms of physiological, psychological and cultural 
dimensions. Before tailoring the interventions, the 
differences should be taken into consideration. Even 
though, primary prevention is more effective for a large 
population, this type of interventions may not reach 
appropriately those who are most in need.

Body mass index is a feasible indicator of obesity and 
currently is widely used in different studies worldwide; 
however, it should not be applied as the only criterion 
for reduction of adiposity. Other measures like skin fold 
thickness and body composition are reliable outcomes 
which can be used to define adiposity status among 
children.

Despite the worth of psychological theories for 
understanding the underlying mechanisms of behavior 
change the majority of the studies here, either did not 
test or mention the psychological theory they used. 
Evaluation of unwanted effects of an intervention such 
as underweight, eating disorders, stigmatization and low 
self‑esteem is essential. Sustainability is a key element for 
evaluation of study effectiveness. Before beginning of an 
intervention, it is vital to assess and overcome probable 
barriers.

Recommendations for further school‑based 
studies
1 It is recommended to implement multi‑component 

interventions to prevent or treat childhood obesity
2 The gender differences should be taken into 

consideration before tailoring the interventions
3 Application of psychological theories which help us 

to understand mechanisms of behavior change and 
the reasons for achievement of some interventions is 
suggested
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4 Body mass index should not be applied as the sole 
criterion for adiposity reduction studies/program

5 It is crucial to evaluate not only wanted but also 
unwanted effects of an intervention

6 Before initiation of a program, assessment and 
overcoming potential barriers to implementation are 
essential. Obviously, support for policy makers and 
planners is extremely important.
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APPENDIX 1

Pub med
(((meta‑analysis [pt] OR meta‑analysis [tw] OR metanalysis [tw]) OR ((review [pt] OR guideline [pt] OR consensus 
[ti] OR guideline* [ti] OR literature [ti] OR overview [ti] OR review [ti]) AND ((Cochrane [tw] OR Medline [tw] OR 
CINAHL [tw] OR (National [tw] AND Library [tw])) OR (handsearch* [tw] OR search* [tw] OR searching [tw]) AND 
(hand [tw] OR manual [tw] OR electronic [tw] OR bibliographi* [tw] OR database* OR (Cochrane [tw] OR Medline 
[tw] OR CINAHL [tw] OR (National [tw] AND Library [tw]))))) OR ((synthesis [ti] OR overview [ti] OR review [ti] 
OR survey [ti]) AND (systematic [ti] OR critical [ti] OR methodologic [ti] OR quantitative [ti] OR qualitative [ti] OR 
literature [ti] OR evidence [ti] OR evidence‑based [ti]))) BUTNOT (case* [ti] OR report [ti] OR editorial [pt] OR 
comment [pt] OR letter [pt]) ) AND (obes* OR overweight) AND (child*) AND (prevention) 220 titles, 89 selected 
by title.

APPENDIX 2

Strategy of search for Cochrane library, Web of knowledge, ProQuest and Embase
Cochrane library
All of The Cochrane Library

Child* OR adolesc* in Title, Abstract or keyword

Obes* OR overweight in Title, Abstract or keyword

Prevent* in Title, Abstract or keyword

Intervent* in Title, Abstract or keyword

4 titles, 1 selected by title

Web of knowledge/All databases/2001‑2011
Child* OR adolesc* in Title

Obes* OR overweight in Title

Prevent* in Title

Intervent* in Title

105 title, Refine to systematic review OR meta‑analysis, 22 selected by title ProQuest
Child* OR adolesc* in Citation and Abstract Obes* OR overweight in Citation and Abstract Prevent* in Citation and 
Abstract Intervent* in Citation and Abstract Multiple database:1363

4 titles, Refined by date, review, full text, 2 selected by title Embase
Child* obesity in title Limited by Reviews 10 titles, 0 selecte
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APPENDIX 3: CITATION ANALYSIS OF THE STUDIES INCLUDED
SRs/SSs Brown 38 Doak 24 Gonzalez 19 Harris 18 Kanekar 5 Katz 21 Lissau 14 Silveria 24 Citations
Alexandrov 1992  *       1
Amaro 2006 *       * 2
Anderson 2005        * 1
Aquilani 2007        * 1
Ashfield-Watt 2009        * 1
Ask 2006 *       * 2
ASK 2010        * 1
Baranowski 2000        * 1
Baranowski 2003        * 1
Bere 2006        * 1
Burke 1998    *  *   2
Bush 1989  *       1
Caballero 2003 * *   * * *  5
Carrel 1999         1
Carrel 2002         1
Carrel 2005   * *     2
Chavarro 2005    *     1
Chen 2001      *   1
Coleman 2005   * *   *  3
Danielzik 2007 *  *      2
Donnelly 1996 * *  *   *  4
Dwyer 1983  *       1
Eliakim 2007 *        1
Flores 1995 * *     *  3
Foster 2008        * 1
Gortmaker 1999 * *    * *  4
Graf2005 *  *      2
Grey 2004   *   *   2
Haerens 2006 *        1
Harrell 1996  * *      2
Harrell 2005     *    1
Harrison 2006 *        1
Haung 2007   *      1
He 2009        * 1
Home 2009        * 1
Hopper 2005    *     1
James 2004 * * *  * * * * 7
James 2007 *        1
Jamner 2004 *        1
Jiang 2007   *     * 2
Kafato 2005   *      1
Kafato 2007 *        1
Kain 2004 * * * *  * *  6
Killen 1988  *       1
Lazzar 2007 *  *      2
Linden 2006 *   *     2
Lionis 1991      *   1
Lobstein 2004   *      1
Lohman 2003    *  *   2
Luepker1996 * *  *     3
Lytle 2004        * 1
MacKelvie 2003    *     1
MacKelvie 2004    *     1

Contd
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APPENDIX 3: CONTINUED
SRs/SSs Brown 38 Doak 24 Gonzalez 19 Harris 18 Kanekar 5 Katz 21 Lissau 14 Silveria 24 Citations
Mangunkusumo 2007        * 1
Manios 1998 * *       2
Manios 1999 *        1
Manios 2002 *  *      1
Martens 2008        * 1
McMurray 2002  *       1
Moore & Tapper 2008        * 1
MoSuwan 1998 *     *   2
Muckelbauer 2009        * 1
Muller 2001  *     *  2
Nader 1999      *   1
Neumark-Sztainer 2003    * * * *  4
Pangrazi 2003 *      *  2
Pate 2005 *   *   *  3
Perry 1998        * 1
Perry 2004        * 1
Reynolds 2000        * 1
Robbins 2006 *        1
Robinson1999 * * *   * *  5
Robinson2003     *  *  2
Rodgers 2001  * *      2
Rosenbaum 2007 *        1
Sahota 2001 * *    * *  4
Sallis 1993 * *  *  *   3
Sallis 1997 *        1
Sallis 2003 *     *   2
Schofield *        1
Sichieri 2009        * 1
Simonetti 1986  *       1
Singh 2006 *        1
Singh 2007 *        1
Skybo 2002      *   1
Spiegel 2006 *  * *      
Stephens 1998 *        1
Stock 2007    *     1
Tamir 1990      *   1
Taylor 2007 *        1
Te Velde 2008        * 1
Travino 2005 *        1
Travino 2004 *        1
Trudenu 2000 *        1
Trudenu 2001 *        1
Valdimarsson 2006 *        1
Vandongen 1995 * *        
Viskic-Stalec 2007 *        1
Walter 1985      *   1
Walter 1988  *    *   2
Walter 1989  *       1
Warren 2003 *     * *  3
Watts 2005   *      1
Webber 2008    *     1
Williamson 2007 *        1
Yin 2005   *    *  2
Total 47 24 19 18 5 21 15 24 174
SRs: Systematic reviews. SSs: Single studies
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