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Abstract

Objective: This study aimed to systematically review and analyse intervention programs in a school context centred on the
family, focused on increasing youths’ physical activity.

Data source: The research was carried out in the PubMed, Scopus and Web of Science databases.

Study inclusion criteria: Studies were included if participants were children or adolescents, focusing on school-based
intervention studies with parental involvement and physical activity, sedentary behaviour or physical fitness outcomes.

Data extraction: The search was performed according to the PRISMA protocol. A total of 416 articles were identified. After
being considered for eligibility and duplicates, 22 studies were identified as relevant for inclusion.

Data synthesis: Sample and intervention characteristics, objective, the role of the family, outcomes measures, main findings
regarding the outcomes and risk of bias.

Results: Ten studies reported improvements in physical activity, 6 in sedentary behaviour and 9 in the components of physical
fitness and/or skills related to healthy behaviours and lifestyles. Most of the interventions adopted a multidisciplinary and multi-
component approach.

Conclusions: Most interventions employed a school’s multidisciplinary/multi-component approach to promoting physical
activity, nutrition, and general education for healthier lifestyle behaviours. The impact of school-based interventions involving
families on youth’s physical activity levels is still a relatively emerging theme. Further research is needed given the diversity of the
intervention’s characteristics and the disparity in the results’ efficacy.
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Objective
Implementing health behaviours, such as physical activity,
should be established as soon as possible in the life cycle.
Thus, promoting physical activity should be consistent
throughout childhood and adolescence. Due to the significant
amount of time children and adolescents spend at school, this
setting has been considered a key opportunity for nearly all
school-aged children and adolescents to access health-
enhancing physical activity.1,2 Although increasing evi-
dence suggests that schools can play an important role in
promoting active lifestyles, there is also evidence stating that
the effects are generally short-lived.3-6 In fact, it is still unclear
which factors influence the effectiveness of interventions for
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promoting medium- and long-term healthy behaviours, such
as physical activity engagement.7,8 Thus, there is still a need to
understand better what aspects of the social and built envi-
ronment are associated with physical activity participation
since these are critical but less explored factors to consider in
designing successful physical activity programs in the school
setting.

Family involvement may play a fundamental role in
adopting and maintaining active lifestyles that cannot be
ignored in the school setting when considering children and
adolescents.9,10 Multidisciplinary interventions in the school
setting involving the school community and students’
families have the potential to promote physical activity and
healthy lifestyles among children, adolescents, and their
relatives.11,12 Family support, encouragement, and the
availability to monitor children’s physical activity are critical
factors that influence children and adolescents attitude to-
wards physical activity.13-15 Furthermore, some evidence
suggests that physical activity interventions integrating the
family lead to longer-lasting effects. Even within interven-
tions incorporating the family, those where parents partici-
pate directly and regularly in the activities show better results
when compared to interventions where parents participate
indirectly.8,16-18

Despite the literature suggesting the beneficial effects of
family involvement in school-based physical activity inter-
ventions, there is still no systematized evidence on how family
interventions influence children and adolescents’ physical
activity levels. Thus, the objective of this study was to sys-
tematically review the effects of school-based interventions
involving the family in promoting physical activity and/or
reducing sedentary behaviour among children and adolescents
to understand its effects better. Also, this systematic review
will allow physical education and general education profes-
sionals to identify important factors to consider in developing
and implementing physical activity interventions involving
the family in the school context.

Methods

This systematic review followed the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA)
2020 guidelines.19

Search Strategy

The electronic databases considered in this systematic review
were PubMed, Scopus, and Web of Science were searched for
relevant records on the 30th of April 2021. The following
terms were searched in the title: “physical activity” OR sport*
OR exercise OR fitness OR sedentary OR “motor skill* AND
school AND intervention* OR program* OR protocol* OR
RCT OR “randomized controlled trial” OR experimental
AND health*.

Study Selection

Primary source articles published in peer-reviewed scientific
journals were considered eligible until the 30th of April 2021.
Articles were included in the systematic review if they met
the following criteria according to PICOS (participants,
intervention, comparison, outcome, study design) guide-
lines: (1) participants were children, adolescents, and their
relatives; (2) school-based intervention studies with parental
involvement; (3) any comparison; (4) physical activity,
sedentary behaviour, or physical fitness outcomes; and (5)
RCT design studies. Duplicated records from the database
search were removed. Afterward, the title and abstract were
independently screened by 2 authors (FS, HS) for eligibility.
A complete reading of the eligible records was carried out to
consider inclusion in the systematic review. The same 2
authors reviewed potential studies, and the inclusion and
exclusion decisions were made by consensus.

Data Extraction and Harmonization

Two authors (FS, HS) performed data extraction and har-
monization using a standardized approach with a consensus.
Relevant information extracted included: sample character-
istics (number, age, and parents where the study was carried
out), study features (duration, main characteristics of the in-
tervention, and how the parents were involved), measures/
instruments used (only those that mediate physical activity
and/or sedentary behaviour were considered) and the main
results.

Study Quality and Risk of Bias

The Effective Public Health Practice Project (EPHPP) Quality As-
sessment Tool for. Quantitative studies were used to assess
study quality.20 This instrument has 6 components that con-
sider selection bias, including study design, confounding
factors, data collection methods/instruments, whether raters
and participants were “blinded”, reports of withdrawals, and
dropouts. According to the specific criteria, scores of weak,
moderate, or strong were assigned to each category. Study
quality was independently assessed by 2 authors (FS, HS). The
discrepancies were discussed and decided by agreement.

Results

Study Selection

The flowchart of the study selection process is shown in Figure
1. Through the search carried out in the databases, 416 articles
were identified. Of these, 202 were considered for eligibility
after duplicates were removed (n=214). A total of 134 studies
were eliminated in the title and abstract screening phase.
Lastly, the full text of 68 studies was fully assessed, and 22
were elected as relevant for inclusion.
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Study Quality and Risk of Bias

The summary of the study quality assessment is presented in
Table 1. Of the 22 studies included in the review, one was
classified as having strong methodological quality,21 eleven
with moderate methodological quality,22-32 and ten with poor
quality.33-42 In terms of parameters evaluated, in the selection
of bias, only 4 studies were evaluated as good,21,25,28,32 be-
cause they are considered representative of the target pop-
ulation with a participation rate of over 80%. Study designs
were classified as strong when RCTS or Controlled Clinical
Trials (n=12)21-26,28,29,32,33,38,39 and fair when they were
Cohort analytic, case-control, cohort, or an interrupted time
series (n=10).27,30,31,34-37,40-42 Regarding confounders pa-
rameter, 9 studies reported no baseline differences between
groups22,23,25,26,30-32,37,39 and 8 studies accounted for at least
80% with significant confounders.21,24,27-29,33,36,38 Cohorts
and other types of interventions performed with only 1 group
were not considered.34,35,40-42 Concerning the blinding part,
studies were assessed as good when they blinded assessor and
participants,21 and fair when they blinded 1 of the 2
criteria.30,38 The data collection methods demonstrated that

almost studies (n=21) offered evidence of the validity and
reliability of the reported outcome measures. Lastly, in terms
of withdrawals and dropouts, studies were classified as good
when the follow-up rate was higher than 80%,23,25,27,28,30,31,42

fair when the follow-up rate was between 60-
79%,21,22,24,26,29,32,41 and poor when the follow-up rate was
<60% or withdrawals and dropouts were not described.33-40

Intervention Characteristics

The characteristics of each study intervention are presented in
Table 2. Considering all studies on this systematic review,
28 760 students were included. The smallest sample was
found in the Robles et al study (n=33), and the biggest sample
was seen in the Wang et al study (n=9858). Interventions
covered different ages and school years. Thus, 7 studies were
carried out in primary schools22,23,26,27,29,30,41 and 9 in ele-
mentary or high schools.21,28,31-34,37,38,40 There were 8 studies
in which the intervention population encompasses 1 or more
education levels.24,25,35,36,39,42 The interventions duration
varied widely: <3 months, 10 studies28,30,31,34-39,42; 3-11

Figure 1. Flowchart of the study selection.
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months, three studies23,29,40; and ≥12 months, nine
studies.21,22,24-27,32,33,41

Most studies performed a multicomponent approach (n=20),
intervening in nutrition education, physical activity, psycho-
logical variables, and/or re-education for healthier lifestyle
behaviours. In the other 2 studies31,33 the intervention programs
focused on promoting physical activity. Also, different forms of
family involvement were employed. Half of the studies (n=11)
21,23-25,28-30,34,37-39 involved the family through sessions/
workshops, in which tools and knowledge about healthy life-
styles were provided. In 8 studies,22,27,32,33,35,40-42 parental
involvement focused on carrying out/completing assessment
instruments (ie, questionnaires) and/or on participating in some
intervention processes (eg self-monitoring; family homework).
The other 3 studies26,31,36 contemplated a direct parental in-
volvement in physical activity, where parents performed
physical activity with their children.

Main Results

The main results of each study are presented in Table 2. The
outcomes considered in this systematic review were organized
into 3 components: physical activity, sedentary behaviour, and
fitness/skills. Most studies (n=19) showed a positive inter-
vention effect in at least 1 of the outcomes of interest (physical
activity, sedentary behaviour, fitness/skills), with only 3
studies22,23,28 not reporting post-intervention improvements.
Ten studies reported improvements in physical
activity behaviour.25,27,29,30,32,36,37,39,41,42 From those, 4 studies
additionally revealed improvements in sedentary
behaviour27,36,39,41 and 1 study presented further improvements
in sedentary behaviour and fitness/skills.42 Other 8 studies
showed positive effects of the intervention only on fitness/
skills.21,24,31,33-35,38,40 Lastly, only 1 study reported improve-
ments solely in sedentary behaviour.26

Some characteristics of the studies appeared to influence
the main results. For example, all the 3 studies that included
direct parental involvement in physical activity26,31,36

showed an improvement in 1 or more outcomes. Also, all
studies encompassing more than 1 educational level showed
a positive effect of the intervention on the outcomes of
interest. On the other hand, all interventions targeting
children aged 6 years or less22,23 showed no significant
impact.

Discussion

This study systematically reviewed the effects of school-
based interventions involving the family in promoting
physical activity, reducing sedentary behaviour, and im-
proving fitness/skills among children and adolescents. Of the
22 included studies, 19 showed a positive effect in at least 1
of the main outcomes of interest. Most interventions em-
ployed a multicomponent approach, integrating physical
activity promotion, nutrition education, and general

education for healthier lifestyle behaviours. Shorter inter-
vention durations and greater family involvement appeared
to be more effective.

Although there is some evidence on the effectiveness of
interventions to promote physical activity in the school
setting,25,39,41 it is necessary to understand further the factors
that support the change and maintenance of healthy behaviours,
such as physical activity, in the medium- and long term. In the
reviewed studies, we found an association of other areas of
intervention with the main purpose of promoting physical
activity to enhance the acquisition of different behaviours and
skills. Those areas mostly integrate nutrition and the motiva-
tional component.23,32,38,40 Multicomponent and multidisci-
plinary interventions that involve physical activity and combine
nutritional education to promote behaviour changes and re-
define parenting strategies are considered the main potential
components for creating an intervention program.43,44 Psy-
chological variables such as knowledge, motivation, mental
well-being, and psychosocial aspects are also sometimes as-
sociated with this type of intervention.45 However, the results
are still very incipient, so further studies are needed to un-
derstand better the effectiveness and mechanisms of multi-
disciplinary interventions for physical activity promotion in
school contexts involving the family. This is also relevant when
sedentary behaviour and fitness/skills outcomes are considered.

Discussing the best way to involve the family in learning
and acquiring skills in the school context is not a recent
issue.46-49 There is some evidence that the lack of support
from family reduces the likelihood that behaviours and skills
acquired in the context of regular physical activity will persist
over time.50,51 The importance of family involvement in in-
terventions in health and maintenance of more active and
healthier lifestyles is widely recognized. Even so, interven-
tions centred on the family have different forms of structuring.
While some choose to focus on parents as the sole agents of
change, strengthening parents’ leadership skills,52,53 others
promote parental support in changing the child’s behaviour,
taking responsibility for creating a supportive environment,
and empowering children to make informed choices.53,54

Ideally, from a public health perspective, interventions de-
signed based on simultaneous participation and pursuit of
goals by the family and children, making commitments to
change behaviour together, are the most sustainable.55,56

However, only 3 studies in this review26,31,36 achieve more
interactive and direct participation by the family concerning
inclusion in the practice of physical activity, with consistent
results. Factors such as labour issues, lack of time, or in-
flexibility of schedules, among others, may justify a certain
inability to generate contexts and intervention programs that
do not clash with the existing daily routine.50,57,58

In the revised literature, the inclusion of the family in a
perspective of control and evaluation of the process, acqui-
sition of skills and knowledge that regulate and encourage
physical activity practice occurs mainly through sessions/
workshops to transmit knowledge about healthy lifestyles
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and filling in questionnaires or reports. It appears to be the
most used way to promote and generate interventions to in-
crease physical activity levels, both in children and families.
Although the literature indicates the importance of parental
involvement and the creation of specific conditions in the
family context as critical aspects for the success of the
interventions,59,60 it has been common to find a high het-
erogeneity among existing studies, both in methodological
terms in intervention strategies. These factors highly limit the
results’ applicability and consequently do not provide suffi-
cient evidence to obtain political relevance to support or
improve this type of program.61,62

Another important variable to consider in the study’s design
and structure is the age and/or school years for which the
programs are designed. It seems evident that intervention
programs are mainly focused on younger children. The nature
of interactions between parents and their children’s school
becomes more formal and less frequent after the first few years
of schooling.63 It is also important to realize that the younger the
children’s ages, the greater the possibility that the programs will
depend on families’ involvement in aspects unrelated to the
exercise itself, but related to other components such as eval-
uation processes, filling out questionnaires, and others. On the
other hand, as children are getting older, there are many factors
to consider, such as more difficulties in changing behaviours
and lifestyles more significant number of affordances and
behaviours different from those that the programs intended to
promote. In addition, when compared to adolescents, younger
children may be more flexible in their ability to change be-
haviours since it is at this stage that they begin to develop self-
regulation skills for a healthy life.64 How Parent and family
support tends to peak at age,12,65 and there is a greater tendency
for teenagers to become independent in their leisure time and
follow influences from their peers.66 Considering this, and since
the results showed that children under 6 years old did not show
significant effects in the interventions, it is believed that the
ideal interval to develop this type of intervention program
would be between the age of 6 years to adolescence.

Regarding the duration of interventions, most studies re-
viewed have fewer than 3 months (n=10) or are longer than 12
months (n=9). Concerning the motivation and adherence
factors of the program’s interventions, short-term interven-
tions have greater effectiveness in physical activity, physical
fitness, and/or skills related to healthy behaviours and life-
styles than longer interventions duration. In sedentary be-
haviour, a similar number of studies showed positive results.
The lowest rate of studies analysed lasted 3 to 6 months with
manifestly reduced effects on study outcomes. These results
can be important indicators of the difficulty of maintaining the

positive impact of interventions for more extended periods.
Strategies to strengthen the, especially in long-term inter-
ventions, are essential factors.

Limitations

The findings of the current systematic review should be
interpreted considering some limitations. Although study
quality was assessed, studies were not weighted or ranked,
nor were any removed from the review. Therefore, studies
with poorer quality were given no less importance than
findings from studies with greater quality. Furthermore, the
studies included presented a variety of instruments for
assessing the outcomes. In addition, 1 study did not clarify
the family’s role in the intervention programs.24 It is im-
portant to note that only published articles were included in
this systematic review. In this way, the publication bias may
also be a limitation since there may have been unpublished
studies not included due to not having achieved significant
results. Finally, there was high heterogeneity among in-
cluded studies, both in methodological terms and inter-
vention strategies. All these factors lead to difficulties and
caution in the comparisons presented. The impact of context
constraints on the design of the intervention (eg, locals’
educational policies) and the multidisciplinary approach
put a severe challenge to the precision of future intervention
implementation (ie, repeatability and reproducibility).

Conclusion

School-based interventions involving the family seem to ef-
fectively promote physical activity behaviour, reduce sed-
entary behaviour, and improve fitness/skills. Successful
intervention programs should include a multicomponent and
multidisciplinary approach, integrating physical activity
promotion, nutrition education, and general education for a
healthier lifestyle. Family support increases the likelihood that
behaviours and skills acquired in regular physical activity will
persist over time. However, few interventions achieve more
interactive and direct participation by the family concerning
inclusion in physical activity practice. Future interventions
should overcome this limitation by integrating participation
and pursuit of goals by the family and children simultaneously,
making commitments to change behaviour together. Due to
the high heterogeneity among studies, both in methodological
terms and intervention strategies, more studies are needed to
understand better which factors impact the success of the
physical activity, sedentary behaviour, and fitness/skills
programs.
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So What?

Implications for Health promotion Practitioners and
Research

What is already known on this topic?

There is still no systematized evidence that reports the
influence of School-based interventions involving the
family on children and adolescents’ physical activity
levels.

What does this article add?

This systematic review provides new information on
how physical activity interventions centred on the
family at the school can increase physical activity and
reduce sedentary behaviour. We considered the level of
physical activity, sedentary behaviour, and fitness/skills
at the school context as the pillars of this research.
Given this three-dimensional scenario, it was possible
to identify standardised dynamics concerning how
successful interventions should be structured.

What are the implications for health promotion
practise or research?

School-based interventions involving the family
seem to effectively promote physical activity be-
haviour, reduce sedentary behaviour, and improve
fitness/skills. This approach requires a multicompo-
nent and multidisciplinary method, integrating
physical activity, nutrition education, and general
education for a healthier lifestyle. Also, interventions
designed based on simultaneous participation and
pursuit of goals by the family and children, making
commitments to change behaviour together, are the
most sustainable.
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Élvio Rúbio Gouveia: Conceptualization, Formal analysis, Project
administration, Writing – Original Draft
Helder Lopes: Conceptualization, Project administration, Writing –

Review and Editing
Miguel Peralta: Conceptualization, Formal analysis, Funding ac-
quisition, Investigation, Methodology, Writing – Review & Editing
João Martins: Conceptualization, Methodology, Writing – Review
and Editing. Eugenia Murawska-Ciałowicz: Writing – Review and
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Grzegorz Żurek  https://orcid.org/0000-0002-1795-4367
Adilson Marques  https://orcid.org/0000-0001-9850-7771

References

1. McGuire S, IOM (Institute of Medicine) and NRC. Supple-
mental Nutrition Assistance Program: Examining the Evidence
to Define Benefit AdequacyAdvances in Nutrition. Washington,
DC: National Research Council)The National Academies Press;
2013:477-478. 10.3945/an.113.003822

2. Kellou N, Sandalinas F, Copin N, Simon C. Prevention of
unhealthy weight in children by promoting physical activity
using a socio-ecological approach: What can we learn from
intervention studies? Diabetes & Metabolism. 2014;40(4):
258-271. doi:10.1016/j.diabet.2014.01.002

3. Brown T, Summerbell C. Systematic review of school-based
interventions that focus on changing dietary intake and physical
activity levels to prevent childhood obesity: An update to the
obesity guidance produced by the National Institute for Health
and Clinical Excellence. Obes Rev. 2009;10(1):110-141. doi:10.
1111/j.1467-789X.2008.00515.x

4. Dobbins M, DeCorby K, Robeson P, Husson H, Tirilis D, The
Cochrane Collaboration. School-based physical activity pro-
grams for promoting physical activity and fitness in children and
adolescents aged 6-18. In: Cochrane Database of Systematic
Reviews. John Wiley & Sons, Ltd; 2009:CD007651. doi:10.
1002/14651858.CD007651

5. Hartwig TB, Sanders T, Vasconcellos D, et al. School-based
interventions modestly increase physical activity and cardio-
respiratory fitness but are least effective for youth who need
them most: an individual participant pooled analysis of 20
controlled trials. Br J Sports Med. 2021;55(13):721-729. doi:10.
1136/bjsports-2020-102740

6. Hills AP, Dengel DR, Lubans DR. Supporting public health
priorities: Recommendations for physical education and

Santos et al. 259

https://orcid.org/0000-0003-1395-2468
https://orcid.org/0000-0003-1395-2468
https://orcid.org/0000-0003-0927-692X
https://orcid.org/0000-0003-0927-692X
https://orcid.org/0000-0001-6072-6012
https://orcid.org/0000-0001-6072-6012
https://orcid.org/0000-0002-1795-4367
https://orcid.org/0000-0002-1795-4367
https://orcid.org/0000-0001-9850-7771
https://orcid.org/0000-0001-9850-7771
https://doi.org/10.3945/an.113.003822
https://doi.org/10.1016/j.diabet.2014.01.002
https://doi.org/10.1111/j.1467-789X.2008.00515.x
https://doi.org/10.1111/j.1467-789X.2008.00515.x
https://doi.org/10.1002/14651858.CD007651
https://doi.org/10.1002/14651858.CD007651
https://doi.org/10.1136/bjsports-2020-102740
https://doi.org/10.1136/bjsports-2020-102740


physical activity promotion in schools. Prog Cardiovasc Dis.
2015;57(4):368-374. doi:10.1016/j.pcad.2014.09.010

7. Lim C, Biddle SJH. Longitudinal and prospective studies of
parental correlates of physical activity in young people: A
systematic review. Int J Sport Exerc Psychol. 2012;10(3):
211-220. doi:10.1080/1612197X.2012.672006

8. Waters E, Silva-Sanigorski A, Burford BJ, et al. Interventions
for preventing obesity in children. Sao Paulo Med J. 2014;
132(2):128-129. doi:10.1590/1516-3180.20141322T2.

9. Carlin A, Perchoux C, Puggina A, et al. In: Buchowski M, ed. A
life course examination of the physical environmental deter-
minants of physical activity behaviour: A “Determinants of Diet
and Physical Activity” (DEDIPAC) umbrella systematic liter-
ature review; 2017. doi:10.1371/journal.pone.0182083

10. Laird Y, Fawkner S, Kelly P, McNamee L, Niven A. The role of
social support on physical activity behaviour in adolescent girls:
a systematic review and meta-analysis. Int J Behav Nutr Phys
Activ. 2016;13(1):79. doi:10.1186/s12966-016-0405-7

11. Khambalia AZ, Dickinson S, Hardy LL, Gill T, Baur LA. A
synthesis of existing systematic reviews and meta-analyses of
school-based behavioural interventions for controlling and pre-
venting obesity: A synthesis of existing systematic reviews. Obes
Rev. 2012;13(3):214-233. doi:10.1111/j.1467-789X.2011.00947.x

12. Kriemler S, Meyer U, Martin E, et al. Effect of school-based
interventions on physical activity and fitness in children and
adolescents: a review of reviews and systematic update. Br J
Sports Med. 2011;45(11):923-930. doi:10.1136/bjsports-2011-
090186

13. Ferreira I, van der Horst K, Wendel-Vos W, et al. Environmental
correlates of physical activity in youth ? a review and update.
Obes Rev. 2007;8(2):129-154. doi:10.1111/j.1467-789X.2006.
00264.x

14. Krahnstoever Davison K, Cutting TM, Birch LL. Parents???
Activity-Related Parenting Practices Predict Girls??? Physical
Activity. Med Sci Sports Exerc. 2003;35(9):1589-1595. doi:10.
1249/01.MSS.0000084524.19408.0C

15. Seabra AC, Seabra AF, Mendonca DM, et al. Psychosocial
correlates of physical activity in school children aged 8-10
years. Eur J Publ Health. 2013;23(5):794-798. doi:10.1093/
eurpub/cks149

16. Hendrie GA, Brindal E, Corsini N, et al. Combined Home and
School Obesity Prevention Interventions for Children: What
Behavior Change Strategies and Intervention Characteristics
Are Associated With Effectiveness? Health Educ Behav. 2012;
39(2):159-171. doi:10.1177/1090198111420286

17. Hingle MD, O’Connor TM, Dave JM, Baranowski T. Parental
involvement in interventions to improve child dietary intake: A
systematic review. Prev Med. 2010;51(2):103-111. doi:10.1016/
j.ypmed.2010.04.014.

18. O’Connor TM, Jago R, Baranowski T. Engaging Parents to
Increase Youth Physical Activity. Am J Prev Med. 2009;37(2):
141-149. doi:10.1016/j.amepre.2009.04.020

19. Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020
statement: an updated guideline for reporting systematic re-
views. BMJ, 2021;29:n71. doi:10.1136/bmj.n71

20. Thomas BH, Ciliska D, Dobbins M, Micucci S. A Process for
Systematically Reviewing the Literature: Providing the Re-
search Evidence for Public Health Nursing Interventions.
Worldviews Evidence-Based Nurs. 2004;1(3):176-184. doi:10.
1111/j.1524-475X.2004.04006.x

21. Andrade S, Lachat C, Cardon G, et al. Two years of school-
based intervention program could improve the physical fitness
among Ecuadorian adolescents at health risk: subgroups anal-
ysis from a cluster-randomized trial. BMC Pediatr. 2016;16(1):
51. doi:10.1186/s12887-016-0588-8

22. De Coen V, De Bourdeaudhuij I, Vereecken C, et al. Effects of a
2-year healthy eating and physical activity intervention for 3–6-
year-olds in communities of high and low socio-economic
status: the POP (Prevention of Overweight among Pre-school
and school children) project. Publ Health Nutr. 2012;15(9):
1737-1745. doi:10.1017/S1368980012000687.

23. Nyberg G, Sundblom E, Norman Å, Bohman B, Hagberg J,
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