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ABSTRACT

Background: Overweight is a serious nutritio-
nal problem in children. Currently, overweight
is a nutritional problem in all countries, both
developed and developing countries. One of the
efforts to stop increasing overweight in children
is to provide school-based interventions. This
study aims to estimate the magnitude of the
effect of school-based interventions on over-
weight in children based on a number of
previous primary studies.

Subjects and Method: Meta-analysis was
performed by systematically reviewing articles
from Google Scholar, PubMed, BMJ, Science-
Direct, BMC, and Sage. The articles used in this
research are articles that have been published
from 2007-2018. Keywords for searching arti-
cles are as follows: (preschool OR school) AND
(intervention OR program prevention) AND
("children obesity" OR "children overweight")
AND '"randomized control trials" and "pre-
school based" OR "school based" AND inter-
vention OR prevention OR program AND
"childhood obesity" OR "childhood overweight"
OR ‘"children obesity" OR "children over-
weight". The inclusion criteria used were full
paper, used English, randomized controlled
trials study design and the results reported Risk
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Ratio (RR). Articles are collected using
PRISMA diagrams and analyzed using the
Review Manager 5.3 application.

Results: A total of 10 articles were reviewed in
this study. Between experimental groups were
homogeneous (I2= 0%; p= 0.570), therefore
this study was conducted using a fixed effect
model. Studies show that school-based inter-
ventions have the effect of reducing the BMI of
overweight children (RR = 0.89; 95% CI = 0.82
to 0.97; p = 0.007) in China, the United States,
Mexico, Germany, Portugal, France, and the
UK.

Conclusion: School-based interventions have
the effect of reducing the risk of overweight in
children in China, the United States, Mexico,
Germany, Portugal, France, and the UK.
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BACKGROUND

Overweight is a serious nutritional problem
in children. The number of overweight
children reached 216 million in 2016 (WHO
2020). The highest prevalence is in the six
sub-regions of the United Nations (UN),
namely; Australia and New Zealand 20.7%,

e-ISSN: 2549-0257

South Africa 12.7%, North Africa 11.3%,
Oceania 9.4%, North America 8.9%, and
West Asia 8.4% (UNICEF, WHO, 2020).
Obesity is a problem in all countries, both
developed and developing countries
(UNICEF, WHO, 2020).
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Nutritional problems become a
double burden, where on the one hand they
still deal with wasting and stunting, but on
the other hand, the problem of overweight
is also increasing. It is estimated that 4.5
million children under five are currently
overweight in ASEAN member countries
(UNICEF, 2016). The prevalence of obesity
in children in ASEAN member countries,
namely; Indonesia 12%, Thailand 11%,
Brunei 8%, Malaysia 7%, Philippines 5%,
Vietnam 4%, Myanmar 3%, Cambodia 2%,
and Lao PDR 2% (UNICEF, 2016).

Overweight is excess body fat mass
(Schwartz et al., 2017). Overweight children
have a 5 times greater risk of becoming
obese in adulthood (Simmonds et al, 2016).
So it is necessary to make efforts to reduce
the nutritional status of overweight in
children to normal nutrition.

In 2012, WHO member countries
agreed to endeavor to stop increasing over-
weight in children by 2025 so that it
became one of the six global nutrition
targets in the Comprehensive Implemen-
tation Plan for Maternal, Infant, and Young
Child Nutrition (WHO, 2014). WHO esta-
blishes several steps for completion that
have been effective in substantially redu-
cing overweight around the world, by pro-
viding interventions to improve diet and
promote physical activity.

Intervention is a combination of ele-
ments or strategic programs designed to
produce behavior change or improve health
status among individuals or the entire
population (Osuji, 2018). Shiman et al.
(2018) showed that dietary interventions
(including reducing intake of fast food and
sugary drinks) for 2 years reduced BMI in
overweight children (95% CI= -0.14 to
0.06, p = 0.040).

Interventions for overweight children
can be carried out in preschool (kinder-
garten or child care) and school. Children
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spend half of their waking hours and meals
at school or daycare. Interventions include
structured interventions delivered in school
by teachers, or other professionals, that
focus on physical activity, nutrition, and
sedentary behavior. The duration of the
intervention also affects the results of the
study, the minimum time to stabilize
changes involving practices such as physical
activity and so on is 6 months (Henrique et
al., 2016)

Interventions given at school to
children provide evidence in reducing over-
weight with a reduced effect on BMI from 1
to 3 kg/ m2 (Bleich et al., 2017). Data from
previous primary studies will be collected
and analyzed using systematic reviews and
meta-analyzes by synthesizing the results of
studies conducted to reduce bias. This
study aims to estimate the magnitude of the
effect of school-based interventions on
overweight in children based on a number
of previous primary studies.

SUBJECTS AND METHOD

1. Study Design

This was a systematic review and meta-ana-
lysis. Research data were searched from a
systematic and comprehensive electronic
database of several indexing and hand
searching. The databases used include:
Google Scholar, PudMed, BMJ, Science-
Direct, BMC, and Sage. The keywords used
include: (preschool OR school) AND (inter-
vention OR program OR prevention) AND
("children obesity" OR "children over-
weight") AND "randomized control trials"
and "preschool based" OR "school based"
AND intervention OR prevention OR pro-
gram AND "childhood obesity" OR "child-
hood overweight" OR "children obesity" OR
"children overweight".

2. Population and Sample

Articles were searched considering the
feasibility of using PICO. The study popu-
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lation was overweight children with inter-
vention in the form of programs from
preschool or elementary school, and the
results of overweight children.

3. Inclusion Criteria

The inclusion criteria of this study used a
Randomized Controlled Trial (RCT) study
design with a Risk Ratio relationship mea-
sure. The research subjects were children
who were overweight aged 4-12 years at the
time when the intervention was started in
the form of physical activity, nutrition or a
combination thereof and the duration of the
intervention was at least 6 months. The
articles used are those from 2007 to 2018.
4. Exclusion Criteria

The exclusion criteria in this study were
that the primary study was conducted with
an observational design and the interven-
tion was carried out not based on preschool
or elementary school. The articles are those
published in addition to English and
Indonesian.

5. Operational Definition of Variable
School-based interventions are strategic
programs for managing and losing weight
in schools. Instruments are in the form of a

e 5
e
STt -
3 studies in North .
America

Europe

4 studies in

school-based physical activity program,
nutrition or a combination there of with a
categorical measuring scale.

Overweight is a medical condition
that is described as being overweight in the
form of fat characterized by a BMI of 25-
29.9. Instruments are in the form of a body
scale and a stadiometer with a continuous
measuring scale.

6. Data Analysis

Qualitative data analysis was carried out
using previous research by Yin et al. (2014)
and quantitative analysis was carried out
using the Review Manager (RevMan) 5.3
program.

RESULTS

Research related to the effect of school-
based interventions on overweight and
obese children consisted of 10 articles from
3 continents, namely: Asia, North America,
and Europe. 3 studies came from the Asian
Continent (China), 3 studies from North
America (Mexico and 2 from the United
States), and 4 studies from the European
Continent (Portugal, Germany, France, and
England).

3 studies in *
Asia -

Figure 1. Map of the research area
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Articles identified through
database search (n= 1626)

A

Filtered articles (n= 342)

A 4

Full text articles that are
considered eligible (n= 342)

\4

Articles after duplication are
removed (n= 1477)

Articles were issued because:

Title does not match (n = 685)
Not an RCT (n = 289)

Do not speak English (n = 10)
Not the primary article (n = 142)
Book chapter (n = 9)

h RN

Y

A 4

Meta-analysis (n=10)

Full text articles issued, with

reasons:

1. Population does not match (n =
79)

2. Intervention is not appropriate
(n =128)

3. Outcome did not include RR,
OR, or 95% CI (n = 125)

Figure 2. PRISMA flow diagram

We can see the interpretation of the
results from the meta-analysis process
through the forest plot and funnel plot.
Figure 3 shows that school-based inter-
ventions can reduce the BMI of overweight
children by 0.89 times compared to no

intervention or only using the school curri-
culum in general and statistically signifi-
cant (RR= 0.89; 95% CI= 0.82 to 0.97; p=
0.007). The heterogeneity of the data shows
I2= 0% so that the spread of data is

declared homogeneous (fixed effect).

Risk Ratio Risk Ratio
Study or Subgroup  log[Risk Ratio] SE Weight IV, Fixed, 95% CI I, Fixed, 95% CI
Bavar 2009 -0.0843 01639 6.7% 0.91 [0.66,1.29] I
Cao 2015 -0.4185 0152 7.8% 066049 0849
Foster 2008 0.239 02967 2.0% 1.27[0.71, 2.27] T
Grandjean 2009 -0.2614 03879 1.2% 0.77[0.36, 1.684] —
James 2007 -0744 02447 3.0% 0.84[0.52 1.36]
Lewy 2012 -0.6539 07481 0.3% 052012, 2.249]
Rosario 2012 0 04804 0.2% 1.00[0.17, 5.88]
Singhal 2010 -0.005 00887 18.4% 1.00[0.82 1.21] 4
Wang 2018 -01625 00991 18.4% 0.85[0.70 1.03] T
K207 -0.0843 00657  41.8% 091020 1.04] a
Total (95% Cl) 100.0% 0.89 [0.82, 0.97] L ]
Heterogeneity: Chif= 7.66, df=9 (P = 0.57); F= 0% ID ; DIQ DIS j? é 1DI

Testfar overall effect Z=2.70 (P =0.007)

Without intervention

Figure 3. Forest plot of influence of school based
interventions on overweight in children
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Table 1. Critical appraisal of the effect of school-based interventions on overweight children

Follow Socio Outcome
. Pre/ post Random Random demo- measures were
. e With . . Sample up .
Publication Cohort Interven  assign-  selection of graphics compared Total
Control . >100 rate
tion ment assessments between between
>80% . .
studies studies
Wang et al. 1 1 1 1 1 1 1 1 1 9
(2018)
Xu et al. 1 1 1 1 1 1 1 1 1 9
(2017)
Cao 1 1 1 1 1 1 0 1 1 8
(2015)
Levy et al. 1 1 1 1 1 1 1 1 1 9
(2012)
Singhal 1 1 1 1 1 1 1 1 1 9
(2010)
Foster et al. 1 1 1 1 1 1 0] 1 1 8
(2008)
Rosario et al. 1 1 1 1 1 1 0] 1 1 8
(2012)
Bayer 1 1 1 1 1 1 1 1 1 9
(2009)
James 1 1 1 1 1 1 1 1 1 9
(2007)
Grandjean et 1 1 1 1 1 1 0] 1 1 8
al. (2009)
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Based on the assessment of the
quality of the study using a rigor score for
the RCT study design from previous
studies, Yin et al. (2014), as many as 10
articles included in the quantitative syn-

thesis meta-analysis were categorized as
good articles. 10 articles were obtained
about the effect of school-based inter-
ventions on overweight children.
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Figure 4. Funnel plot of the effect of school-based
interventions on overweight children

Figure 4 shows a funnel plot where
there is publication bias which is marked as
not symmetrical in the right and left plots
where there are 5 plots on the left and 3
plots on the right and 2 plots in the middle
of the line. The plot on the left of the graph
has a standard error between 0.8 and 0 and
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the plot on the right of the graph has a
standard error between 1 and 0 has a
standard error between 1 and 0. Publication
bias can be seen from the imbalance of
distances between studies on both the right
and left of the funnel plot.
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Table 2. Summary sources of the effect of school-based interventions on overweight children

Number of pre samples; post (Mean;

Type of Intervention

Duration of

Author  Country Number  Total age range) baseline Intervention
of school sample Intervention Control Group Intervention Group Control Group
(year) Group (month)
Wanget China 48 10091  Pra: 5400; post: Pra: 4691; post: Physical activity, classroom  There is no 12
al. (2018) 5275 (10.5) 4583 (10.5) curriculum, support for the intervention
school environment
Xuetal. China 38 7717 Pra: 3536; post: Pra: 3541; post: Nutrition and Physical There is no 12
(2017) 3476 (9; 6-13) 3398 (9; 6-13) Activity intervention
Caoetal. China 26 2446  Pra: 1287; post: Pra: 1159; post: Health education, diet, There is no I=12
(2015) 906", 5732 27113 800f, 438, 1073  physical activity, and family intervention II=36
(8.9) (8.9) support
Levy et al. Mexico 60 1019 Pra: 510; post: Pra: 510; post: Diet (breakfast of fruits and There is no I=6
(2012) 509f, 498, (9- 51011, 4992, (9- vegetables) and physical intervention I1=12
12) 12) activity
Singhal United 42 4610 Pra: 2311; post: Pra: 2299; post: Nutrition, physical activity, = There is no 24
(2010) States of 2307 (11.3) 2296 (11.3) behavioral knowledge, intervention
America skills, communication and
social marketing
Foster et  United 10 1349 Pra: 600; post: Pra: 749; post: Nutrition, physical activity, = There is no 24
al. (2008) States of 479 (11.2) 365 (11.1) behavioral knowledge and intervention
America skills
Rosario et Portugal 7 464 Pra: 233; post: Pra: 231; post: Nutrition There is no 6
al. (2012) 151 (8.3) 143 (8.2) intervention
Bayer German 64 1609  Pra: 1049; post: Pra: 560; post: Diet and physical activity There is no I=6
(2009) 838, 866, (4-5) 466, 463, (4-5) intervention II=14
Gran- France 79 1325 Pra: 1030; post: Pra: 1295; post: Nutrition education, There is no 24
djean et 697 (5-6) 1290 (5-6) physical activity, and intervention
al. (2009) sedentary behavior
James English 6 511 Pra: 219; post: Pra: 202; post: Diet (education and There is no 24
(2007) 219 (7-11) 215 (7-11) reducing carbohydrates) intervention
www.thejmch.com 689
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DISCUSSION

This systematic review and meta-analysis
research raises the theme of the effect of
school-based interventions on overweight
children. The independent wvariable is
school-based intervention and the depen-
dent variable analyzed is overweight child-
ren. The intervention was designed to
reduce the BMI of overweight children in
school with a randomized controlled trial
design. Research that discusses overweight
children is considered important because it
is a problem in almost all countries, both
developed and developing.

In this systematic review, 10 interven-
tion studies were identified worldwide from
2007 to 2017. Each article had a study res-
pondent >400 children. All articles
obtained had statistical OR outcome. For
reasons of data analysis, the researchers
considered converting OR to RR. Calcu-
lating OR to RR is assisted by using https:-
//clincalc.com/-stats/convertor.aspx.

Several previous studies such as that
conducted by Suarez et al. (2009), Lavelle
(2012), Yavuz (2015), and Wang et al.
(2015), reported that the implementation of
school-based interventions with a combina-
tion program of physical activity and nutri-
tion had a positive effect. The primary
studies that report the results of the inter-
vention significantly provide a combined
program of physical activity and nutrition.
According to Bleich et al. (2017), a com-
bination of physical activity and nutrition
programs is more effective than a single
program because of the wider scope and
impact of the intervention. Program com-
ponents in joint interventions vary widely
in intensity of implementation. Choosing a
school as the place for the intervention to
be implemented is recognized as the ideal
tool because children spend half of their
waking hours and consume at least one
third of their daily calories at school.
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The results of the forest plot show
that school-based interventions significant-
ly reduce the BMI of overweight children by
0.89 times compared to the group that was
not given the intervention or that was only
given the school curriculum in general sig-
nificantly (RR= 0.89; 95% CI= 0.82 to
0.97; p= 0.007) . This meta-analysis study
provides evidence to support school as an
effective intervention in reducing the BMI
of overweight children.

In this study, the changes seen were
in the category of overweight, different
from previous meta-analysis studies, where
the study looked at changes in the mean
BMI for classes consisting of underweight,
normal, overweight, and obese. Previous
meta-analyst research has not been able to
answer the effectiveness of school-based
interventions because they can cause
outcome bias due to varying BMI values.

The results emphasize that school-
based interventions in providing physical
activity programs are very important. Phy-
sical activity programs are usually led by a
physical education teacher and have a
better structured schedule and intensity
than those that include extracurricular acti-
vities only. The duration of the interven-
tions given in this study ranged from 6 to
36 months. Based on research by Suarez et
al. (2009), there was no difference in the
long-term effectiveness of the intervention
compared to controls in reducing the BMI
of overweight children.

From this study, it can be concluded
that school-based interventions significant-
ly reduce the BMI of overweight children by
0.89 times compared to the absence of
intervention or school curriculum in gene-
ral significantly (RR= 0.89; 95% Cl= 0.82
to 0.97; p= 0.007). This meta-analysis of 10
RCT articles used a fixed effect models
approach with I2= 0%.
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