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ABSTRACT

Background: Childhood obesity is understood as a health problem of concern due to the changes it
can cause in the development process. Being the physical activity and the built environment important
influencers in this process. The authors aimed to analyze studies of the last ten years, checking the
relationship between the level of physical activity, the built environment and obesity. Methods: This
is a systematic review and meta-analysis, conducted through PubMed, B-on and Web of Science,
using the terms (obesity child* AND physi* activit*) AND (obesity child* OR overweight you*)
AND (built environment). To evaluate the quality of the studies, the PRISMA tool and the STROBE
index were used. Five studies were selected and their data were analyzed by the Comprehensive
Meta-Analysis V.3. Results: It can be stated that there is an inverse relationship between the
evaluated aspects (obesity, built environment and physical activity), presenting a negative correlation
of 0.026 with p = 0.0001. The results of the Z test = -4.050, where the ease and availability of physical
activity places are related to childhood obesity levels. Conclusions: Childhood obesity may be
inversely related to the built environment, due to the ease and availability of places for physical
activity.

Keywords: childhood obesity, overweight, physical activity, built environment.

RESUMO

Introducéo: A obesidade infantil é entendida como problema de satde preocupante em funcéo das
alteracdes que pode causar no processo de desenvolvimento. Sendo a atividade fisica e 0 ambiente
construido importantes influenciadores neste processo. Objetivo: Analisar estudos dos ultimos dez
anos, verificando a relacdo entre o nivel de atividade fisica, 0 ambiente construido e a obesidade.
Metodologia: Trata-se de uma revisdo sistematica com meta-analise, feita através das bases de dados
PubMed, B-on e Web of Science, utilizando os termos (obesity child* AND physi* activit*) AND
(obesity child* OR overweight you*) AND (built environment). Para a avaliacdo de qualidade dos
estudos utilizou-se a ferramenta PRISMA e o indice STROBE. Foram selecionados 5 estudos, 0s
quais tiveram seus dados analisados pelo programa Comprehensive Meta Analysis V.3. Resultados:
Pode-se afirmar que ha relacdo inversa entre os aspectos avaliados (obesidade, ambiente construido
e atividade fisica), apresentando uma correlacdo negativa de 0,026 com p=0,0001. Os resultados dos
do teste Z=-4,050, onde a facilidade e disponibilidade de locais para a préatica de atividade fisica tem
relacdo com os niveis de obesidade infantil. Concluséo: A obesidade infantil pode estar inversamente
relacionada ao ambiente construido, pela facilidade e disponibilidade de locais para a pratica de
atividade fisica.

Palavras-chave: obesidade infantil, sobrepeso, atividade fisica, ambiente construido.
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1 INTRODUCTION

Obesity is considered a multifactorial disease that affects a large part of the world population,
including the child population in increasing proportions. Therefore, it becomes a worrying health
problem due to the consequences and limitations it can cause in the lives of children, especially in
their development process.

The practice of physical activity is seen as one of the determining factors in the prevention
and treatment of obesity, associated with a healthy diet®. However, it is known that for the practice
of physical activity to become regular, factors that encourage and facilitate the same?. Among the
many that exist, one of the factors is the environment in which the child is inserted, either due to the
accessibility to places that allow the practice of physical and leisure activities, or the habits of the
people with whom they live and that encourage them to develop this type of behavior®#,

Thus, this study aims to analyze the researches carried out in this perspective in the last ten
years, in order to identify the relationship between the level of physical activity predisposed by the
environment in which the child is inserted and the condition of obesity, and even which others are

possible influencing factors of this association.

2 METHODS

This study consists of a systematic review of the literature and meta-analysis, whose purpose
was to analyze recent scientific articles found in different databases on childhood obesity and the
practice of physical activity according to the built environment in which the child is inserted.

For the selection of articles, the Pub Med, B-On and Web of Science databases were used,
after the selection of terms using the PubMed MesHplatform. The research was carried out using the
terms in Portuguese and English in the same way in all databases, according to the availability of the
system. The select terms were used as follows: obesity child* AND physi* activit*) AND (obesity
child* OR overweight you*) AND (built environment), being also described in Portuguese.

Only original studies, in English or Portuguese, from the last ten years (2009 to 2019) were
included, which addressed the topic of childhood obesity related to the level of physical activity due
to the built environment in which the population in question were included.

Review studies were excluded, those that did not use a sample of the child population, or that
failed to address one of the aspects of the theme, or that addressed these associated with other factors
such as the main characteristics of the analysis made by the study, such as socioeconomic indexes,
ethnic factors, among others, which may be described in the study in an additional way, being a

possible influencing factor as moderating variables.
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For the selection of the studies, all titles and abstracts of the identified articles were screened
and the articles that presented full text were evaluated as to the potential for inclusion in the
investigation. All studies that linked the level of physical activity in children according to the built
environment and obesity rates were included in the final selection.

The evaluation of the quality of the studies was carried out using the items of preferential
report for systematic reviews and meta-analyzes PRISMA, which is described in four stages, these
being identification, screening, eligibility and final selection, which are important for the
accomplishment of this type of study, also presenting a flowchart of this process®. Besides, we opted
to use the report on strengthening observational studies in epidemiology (STROBE), with each item
assessed described in detail in others studies®. This method consists of a checklist with22 items, which
features a manuscript based on the quality assessment it presents. After applying the above criteria,
the total score of the 22 items was assigned a value of 100%, then using the percentage value to
identify studies in which the low quality assessment could interfere with the results of the study.

3 STATISTICAL ANALYSIS

For the analysis of the data, the program Comprehensive Meta-Analysis V.3 was used, where
an analysis of the association between the practice of physical activity and childhood obesity was
performed according to the built environment in which the population of each of the studies was
inserted, through the correlation values and the sample size in each study, and thus verifying the
results of the data. The magnitude of the effect size and levels of statistical significance was set at
p<0.05". Heterogeneity was measured usingchi-square, Cochran's Q, Higgin | square (12) and Tau
square tests (T2), assuming that a T?> 1 suggests the presence of substantial heterogeneous statistics.

The publication was evaluated by visual inspection of the scatterplot generated by the EGGER test.

4 RESULTS

Figure 1 describes the selection process of the studies carried out according to the PRISMA
method, using a flowchart, where 19344 studies were initially found, and of these only 123 were
duplicated in the 3 databases used, being analyzed first. Initially 19221 studies, of which 60 studies
were identified by reading the title of each study, analyzing whether it had inclusion criteria for
further analysis of abstracts, the remaining 19161 studies were excluded because they did not have
the characteristics defined for inclusion in the study, such as population, type of analysis, or one of
the main criteria of physical activity, built environment and obesity. Subsequently, the summary,
objectives, methodology and results of each of the 60 studies selected in this stage were read, and of

these 50 were excluded, for reasons such as there was no correspondence between objectives and
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results, or methodology that did not correspond to what was proposed in the study, and only 10 were
selected for complete and detailed reading. Finally, 5 articles were selected, which met the inclusion

criteria on time and, mainly, made the association between childhood obesity, physical activity and

the built environment.

Figure 1 - Prisma flowchart.
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Table 1 shows the STROBE analysis carried out containing the 22 criteria and their final score

through the percentage ratio established. It is possible to observe that all studies are in a classification

above 60%. In the five studies we obtained a total sample with 24,934 participants, in four different

countries (Lithuania, China, Canada and USA), with an average age of 9.56 years, of both sexes.
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Table 1 - Evaluation of the quality of the studies using the STROBE analysis.

Article/fitems 12345678910 11 12 13 14 15 16 17 18 19 20 21 22 100% 22
Raistenskisetal.,2015 011100110 o0 1 1 1 1 1 1 1 1 1 1 1 1 77.2% 17
Ghenadenik etal ;2018 1 11111110 0 1 0 1 1 1 1 1 1 0 1 1 1 81.8% 18
Tavlor etal., 2014 111011111 0 1 1 1 1 1 1 1 1 1 1 1 1 909% 20
Lin, 2018 011010010 0 1 1 1 1 0 1 1 1 1 1 1 1 6818% 15
Tuetal, 2016 111111110 0 1 1 1 1 0o 1 1 1 0 1 1 1 77.2% 17

Table 2 describes the five studies selected for the meta-analysis with their main

characteristics, used for their evaluation.

Table 2 - Characteristics of the selected studies.

Authors / vear Sample Site Ohbjective Results
Raistenskiz et al., 332 children Lithuaniz Relate the level of The prevalsnce of
2015 zged 11 to 14 physical  activity overweight and  obesity
vears, and ohesipy  =mong children was 25.5%
Cross-zectional zccording to  the 1‘“ small cifies and 18.6% m
.= . large centers.
study. swiromment W g y165=0,017
which they live.
Ghenzdenik ot al., 391 children Canada To aznalyze the ezse  The fact that there 15 at least
2018 amed 2 tp 10 of  access to one space for practicng
vears, physiczl activity in  physicel zetivity i3 not
) the built related to the obesity rates of
Cohort study. environment and the children evaluated.
its relationship = -0.024; p= 00106
with obesity.
Taylor etal, 2014 911 children EUA Estzblish the There was ne relationship m
with an averags rdgﬁgﬂship the association .l}f E':'BE. .l}f
Cross-sectional age of 8.8 years. between the level 2ccess to physical activity
study. of PA and obesity m%d obesity in the children
) by assessing . aluated.
S EEEEEEREE r= 050
accessibility o =003
places to practice
PA.
L, 2018 19 children  China Belationship Thers was 2 relationship
aped 6 to 13 between BMI =nd between the level of physical
Cohort study. vears. time of physicsl SCUVIY fﬁd obesity.
activity  according r=_-l}. 1‘.7
= = p=0.007
to the environment
m which they are
mserted.
Tueta, 2016 22,831 children Canada Tdentify the The practice of organized
aged 0 to 11 characteristics  of physical activity showed 2
Cross-sectional years.  Analysis the  environment negative association (p =
shudy. used  (children and its relationship 0.02) i environments with a

zged =3 vears)

with the practice of
PA =nd childhood
ohesity.

higher safety mdex.
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In the analysis of the magnitude of the effect size, which can be seen in Figure 2, we found
the results about the central hypothesis of this systematic review, where we sought to assess the
influence of the built environment in the practice of physical activity and its relationship with the
obesity in children, based on the assumption that children with a higher rate of obesity are those who
have a lower level of physical activity due to the low availability and ease of this practice offered in
the built environment in which they are inserted.

According to the data obtained, it can be said that there is an inverse relationship between the
evaluated aspects, where there was a correlation of —0.026, with a lower and upper limit of -0.038

and -0.013 respectively, with p = 0.0001, observed in the values described in figure 3. The results of
the Z test values show that we must reject the null hypothesis, whose value was -4.050, as this way
we understand that the facility and availability of places for physical activity are related to the levels

of Child obesity.

Figure 2 - Magnitude of the effect size.
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Figure 3 - Descriptive statistics for each study and overall results of the meta-analysis.

Meta Analysis

Study name Statistics for each study Correlation and 95% CI
Lower Upper
Correlation limit limit  Z-Value p-Value
Raistenskis et al., 2015 -0,103 -0,187 -0,019 -2,388 0,017 -
Ghenadenik et al., 2018 0,117 0,018 0,213 2,306 0,021
Taylor et al., 2014 -0,072 -0,136 -0,007 -2,170 0,030
Lin, 2018 -0,100 -0,172 -0,028 -2,698 0,007 -
Tuetal, 2016 -0,022 -0,035 -0,009 -3,291 0,001
-0,026 -0,038 -0,013 -4,050 0,000
-1,00 -0,50 0,00 0,50 1,00

Facilidade para AF Obesidade Infantil

Meta Analysis

To determine whether the observed variation is within the range attributed to the error and to
test the null hypothesis according to which all studies involved in this systematic review study share
magnitude of common effects, the Cochran's Q test (Q) was used. If all studies share the same
magnitude of effects, the expected value of Q would be equal to degrees of freedom, that is, the
number of studies minus 1. The value obtained from the Q test was 17.432, with 4 degrees of freedom.
In this analysis, the value found was statistically significant (p <0.002), accepting the alternative
hypothesis, that is, the true magnitude of the effect varies from study to study.

The 12 statistics correspond to the ratio between the real heterogeneity of the total variation of
the observed effects, that is, it tells us what the proportion (percentage) of the observed variance
reflects the differences in the real magnitude of the effect. The value obtained from 12 = 77.053, means
that 77% of the variance reflects the true effect. Tau squared values (T2) correspond to the effect size
variance between studies, T? = 0.003.

To assess the hypothesis of publication bias in addition to visual analysis of the funnel plot,
the EGGER test was performed, adopting a confidence interval (CI): 95% and degree of freedom for
the null hypothesis according to which the intercept is equal to zero. The results found were -0.736,
with a standard deviation of 1.461 and the lower and upper limit values of -5.387 and 3.913
respectively. The t-value was 0.504, with p = 0.648, and degree of freedom (gl) = 3, which indicates

that the studies used in this analysis do not present significant publication bias.

5 DISCUSSION
According to the results obtained in this meta-analysis, we can say that childhood obesity can
be related to several factors, including the environment and its geographical conditions, infrastructure

and especially accessibility. That offers places that allow the practice of physical activity. However,
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it is known that there are also other factors that may be related to the association of the existence of
obesity and the environment in which the child is inserted.

In the study it was observed that there is a relationship between the home environment and
the levels of PA and obesity, having as a complementary factor the question of sedentary time in TV
time, besides that when the comparison with safety and low neighborhood deprivation, children living
in urban areas were more likely to be obese than children in rural areas, due to sedentary lifestyle®.
Therefore, not only the type of environment and the presence of places that allow PA, but also safety,
limited time in media and the development of other habits, influences on the obesity index,
corroborating the study carried out with Portuguese children aged 7 to 9 years, who found a positive
association between time on TV and the risk of central adiposity®.

Another important factor that must be considered is related to social and economic aspects,
such as described in studies developed in China and the USA®!t, Where the fact that children live
closer to school makes them more active than those who live at a greater distance, due to the ease of
active mobility that this factor offers, also associated with the issue that the comfort characteristics
of the environment, directly related to socioeconomic issues, such as family income and parents'
educational level, encourage physical activity and are negatively associated with obesity, similarly
observed in other study developed in the USA?, who found relationship between the low
socioeconomic index and the prevalence of obesity, and the study who observed that children from
larger socioeconomic backgrounds are more likely to be exposed to healthier lifestyles and that this
leads to inequalities in the prevalence of obesity*®.

Living in large centers or small cities is also considered a relevant aspect for the development
of physical activity practices according to a study carried out in Lithuania, where children living in
small cities have a higher rate of obesity and less activity moderate to vigorous physical activity than
children living in large cities'*. This finding corroborates the studies that compare the rural and urban
environment, where rural children are less active and have a higher prevalence of overweight and
obesity?, and thus it is suggested that investigations in this area assess disparities in the accessibility
and availability of healthy food and beverage options and safe physical activity locations in rural
areas’®,

Although studies show that children in the urban area have lower risk levels for obesity,
interventions in this area are still necessary, as the rates also depend on other factors that take into
account the infrastructure of cities, such as the presence of sidewalks. for pedestrians, cyclists, for
example, who can be considered important influencers in facilitating physical activity, as in the study
developed in Canada it was observed that the presence of sidewalks has an inverse relationship to

childhood obesity due to the higher level of activity, because it allows them to perform commuting
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activities over short or long distances, which can already be considered a physical practice of light to
moderate intensity®,

The strategies to reduce obesity must start from a global analysis of the environment and its
several factors that increase the predisposition of this condition, in addition to physical activity and
sedentary time, as well as sleep habits, food, socioeconomic aspects, for example. Furthermore, there
is a need to understand that regardless of the location and access to the practice of physical activity,
what also influences the practice with great impact is the habit, possibly influenced by the habits of
those with whom the child lives as well as through their encouragement. physical activity practices.

In this way, it is understood that the practice of physical activity does not depend exclusively
on a suitable place designated for such, but on the interest and perception of its benefits for health
and development, in this case with even greater impact because it is the child population,
demonstrating the need to understand not only the meaning of the relationships between the built
environment and the children’s weight status, but taking into account other possible risk factors.

The need for further studies that address this topic is quite evident, suggesting that an even
broader approach should be taken, encompassing all possible aspects related to the topic in question,
and also with different means of evaluation, such as inclusion accelerometry for a more reliable

measurement of the level of physical activity.

6 CONCLUSION

The ease and availability of places to practice physical activity has an inverse relationship
with the levels of childhood obesity, regardless of the cultural context in which the child is inserted.
However, this is not the main factor that predisposes to the low index of physical practice as a causal
factor of obesity. In this way, this study contributed to reinforce the idea that much still needs to be
clarified concerning childhood obesity, physical activity and its correlated factors, for each

environment and its characteristics.
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