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Abstract

Introduction: Physical activity interventions have been a proven effective means of preventing or treating overweighth
obesity in children and adolescents. The results of these interventions in many cases are based on the determination of the effect
they produce on anthropometric evaluations, which allow the calculation of health indices. However, the effects of physical activity
interventions on anthropometric assessments in Chilean children and adolescents have not been systematized. The objective of
this study is to provide a detailed protocol for a systematic review with meta-analysis that synthesizes the available evidence on
the effect of physical activity interventions on anthropometric indicators and health indices in Chilean children and adolescents and
identifies the field-based methods and health indices most used for body composition estimation.

Methods: This protocol was performed according to the PRISMA declaration. MEDLINE (PubMed), Web of Science, Scopus,
and Scielo databases will be systematically searched. Eligible studies will include randomized controlled trials (RCTs), non-RCTs
and pre-post studies.

Conclusion: This systematic review and meta-analysis protocol is designed to provide up-to-date evidence that could
significantly assist public health policy makers and implementers of physical activity interventions through evidence-based
guidance and recommendations.

Abbreviations: BM| = body mass index, PA = physical activity, PRISMA = preferred reporting items for systematic reviews and
meta-analyses, PRISMA-P = preferred reporting items for systematic reviews and meta-analyses protocols, RCTs = randomized

controlled trials, RoB = risk of bias.
Keywords: anthropometric, Chile, health, systematic review

1. Introduction

Overweight and obesity in Latin America children and adoles-
cents has increased considerably in recent years.!!! Regarding
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diabetes mellitus,* cardiovascular diseases,*! some types of can-
cer, and premature death.”!

Physical activity (PA) interventions have been a proven
effective means to prevent or treat overweight and obesity
and thus improve health-related values in children and ado-
lescents.®!% The results of these interventions in many cases
are based on the determination of the effect they produce on
anthropometry indicators (e.g., weight, height, body mass
index — BMI) that are repeatedly used to estimate body fat
distribution.['"?] In turn, it is common for PA interventions
to assess other field-based methods for body composition
estimation, such as skinfolds or body circumferences.!'>!#
Consequently, these anthropometry indicators allow the cal-
culation of health indices, such as height-for-age or waist-to-
hip ratio. Although technological advances have allowed the
creation of more precise instruments such as magnetic res-
onance imaging or dual-energy X-ray absorptiometry,!>¢l
anthropometric measures and health indices are widely used,
mainly due to their low cost, simple application, and validity
for estimating body size.['7!8!

In this context, government authorities in Chile have devel-
oped manuals that incorporate anthropometric indicators and
the calculation of health indices to monitor the comprehen-
sive health of children and adolescents.!"-?! Specifically, they
are included for the diagnosis and follow-up of PA interven-
tions aimed at preventing or treating overweight and obesity.
However, the effects of PA interventions on the different types
of anthropometric indicators used are not reported in these
guidelines.

Previous studies support the beneficial effect of PA interven-
tions in improving anthropometric outcomes in children and
adolescents.®1% Latin American systematic reviews conclude
that PA interventions can be effective in achieving improve-
ments in anthropometric indicators.?! However, the only
meta-analysis performed for Latin American children and
adolescents concluded that PA interventions did not report sig-
nificant beneficial effects on BMI and did not examine results
for other anthropometric indicators or health indices.¢-2l
Specifically, on anthropometric indicators and health indices in
Chilean children and adolescents, the effects of PA interventions
have not been systematized. In addition, the most used anthro-
pometric variables and health indices have not been summa-
rized, which could lead to differences in the choice of measures
to be used and, therefore, generate difficulties in the compar-
ison and extrapolation of anthropometric results for Chilean
children and adolescents. For this reason, knowledge of the
most used anthropometric indicators is increasingly valuable,
as they allow a double opportunity: first, to estimate the body
fat distribution and predict the health status of an individual,
and second, to guide national public health policies for children
and adolescents through evidence-based recommendations.

Medicine

2. Objective

The objective of this study is to provide a detailed a systematic
review and meta-analysis protocol that synthesizes the existing
evidence on the effect of PA interventions on anthropometric
indicators and health indices in Chilean children and adoles-
cents and identifies the anthropometric methods and health
indices most used for body composition estimation.

3. Methods

The procedure was carried out in agreement with the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses Protocols (PRISMA-P) statement,?! available in
Appendix 1 (Table S1, Supplemental Digital Content, http://
links.lww.com/MD/J36). The PRISMA 2020 items®" and the
Cochrane Collaboration Handbook for Systematic Reviews of
Interventions®!! will be used to carry out the systematic review
and meta-analysis. The entirety of the current protocol’s content
has been registered in PROSPERO (CRD42023398677).

3.1. Eligibility criteria

The patient, intervention, comparison, outcome, and study
design frameworkP'! was used to establish inclusion and exclu-
sion criteria. The studies should meet the next criteria: par-
ticipants: healthy children and adolescents (i.e., without any
reported disease) between 4 and 18 years old living in Chile;
intervention: PA programs (e.g., exercise, sports, games, danc-
ing); comparison: control groups as non-PA interventions;
outcome: anthropometric indicators (e.g., weight, height,
waist circumference) or health indices (e.g., body mass index,
waist-hip ratio); and study design: randomized controlled trials
(RCTs), non-RCTs, or pre-post studies. In the meantime, the fol-
lowing exclusion criteria will be established: qualitative studies
and studies that reproduce data published in another study.

Studies that perform PA intervention supplemented with
other activities (e.g., lifestyle interventions such as diet or sleep)
will be included in the review.

3.2. Search strategy

Bibliographic searches will be conducted using various elec-
tronic databases including MEDLINE (via Pub edL, Scopus
Web of Science, and Scielo. The search will cover the period
from the beginning of the database until April 20, 2023. The
search will %)e restricted to keywords, titles, and abstracts,
and search terms will be combined using the Boolean opera-
tor OR and simultaneously searched with other search groups
based on the patient, intervention, comparison, outcome, and
study design elements (population, intervention, comparison,
outcome, and study design) using the Boolean operator AND

Search strategy or the MEDLINE database.

PICO
components Keywords
#1 Popula- child* OR boys OR girls OR teen OR pediatric OR adolescents OR youth OR young OR chile*
tions
#2 “physical activity” OR exercise OR training OR “prevention program” OR sports
Intervention
#3 Outcome “health indices” OR weight OR height OR “waist circumference” OR “hip circumference” OR “neck circumference” OR skinfold OR “body mass
index” OR BMI OR “body composition” OR “body measures” OR “body size” OR anthropometr* OR “waist-hip ratio” OR “height waist ratio”
#4 Study “randomized controlled trial” OR RCT OR “non-randomized clinical trial” OR “pre-post study” OR “controlled trial” OR “clinical trial” OR
design intervention OR randomi*
Search #1 AND #2 AND #3 AND #4
strategy

Proximity operators (*) will be used to search for root words.


http://links.lww.com/MD/J36
http://links.lww.com/MD/J36
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Table 1). To find root words, proximity operators (“*”) will
e utilized.

3.3. Selection of studies

All references obtained from the database will be introduced into
Mendeley Reference Manager (V.1.19.8; Elsevier, London, UK).
After removing duplicates, 2 researchers will independently exam-
ine the titles and abstracts of the retrieved articles to determine
which studies are eligible for the systematic review. Abstracts that
meet the inclusion criteria or provide insufficient information on
the inclusion/exclusion criteria will be further evaluated through
full-text reading. The researchers will then assess both included
and excluded studies to confirm the reasoning behind each deci-
sion. If there are discrepancies between the researchers regarding
selection, a third investigator will resolve them and make the final
decision based solely on the inclusion/exclusion criteria.

3.4. Data collection process

The data collection procedure will follow the PRISMA flow-
chart (Fig. 1). One investigator will extract descriptive data into
a spreadsheet using a standardized study-specific template, and
a second investigator will verify its accuracy. If necessary, addi-
tional information will be requested from the corresponding
authors by e-mail. The following information will be extracted
from the full texts of the identified studies: name of first author

www.md-journal.com

and year of publication; study design; ages of participants;
number of participants; type of population; duration and char-
acteristics of the intervention; control and intervention group
characteristics; anthropometric indicators used; health indices
used; references used for calculation of indices; and pre-post
results on anthropometric indicators and health indices.

3.5. Bias risk assessment

Two reviewers will independently evaluate the risk of bias, using
the guidelines from the Cochrane Collaboration Manual. In
case of any discrepancy, the reviewers will hold a discussion to
reach a consensus. However, if a consensus cannot be reached, a
third reviewer will intervene to settle the disagreement. The level
of agreement between reviewers will be reported by calculating
kappa statistics.?!

The Cochrane Collaboration tool (RoB 2.0)13 will be utilized
to assess the risk of bias of RCTs. Non-RCTs and quasi-experi-
mental studies will be evaluated using the Risk of Bias In Non-
randomized Studies of Interventions tool.3¥

3.6. Data synthesis

The researchers will summarize the key characteristics of each
study included in the analysis, including the general study pro-
file, methods, participant characteristics, and results (Table 2).
For intervention studies reporting pre- and post-intervention
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Figure 1. PRISMA flow diagram.
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Table 2
Characteristics of studies included in the systematic review and meta-analysis.

Results

Results
anthropometric

Physical-

health

Health
indices

Health

Anthropometric

Group
characteristics

activity
intervention

indices

indicators

References

indicators

Age distribution Sample size  Type of population

Study design

Reference

Pre-post

Pre-post results

References used

Anthropometric

Control and

Population character- Duration and

Number of

Age (years) of the

Design of the

Author information and year

results

for calculation

of health
indices

istics (low weight, character- intervention indicators used indices
group char- used
acteristics

normal weight,

participants range participants

or means = SD

study

of publication

istics of the
intervention

overweight, obese)
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anthropometric indicators and/or health indices, a meta-anal-
ysis will be conducted. Studies with insufficient data for
meta-analysis will only be included in the systematic review.
The pooled mean differences with 95% confidence intervals
will be combined using Stata/SE software (Version 15.0;185
StataCorp, College Station, TX) if a meta-analysis is appropri-
ate. A fixed effects model will be used if there is no evidence
of heterogeneity; otherwise, a random effects model will
be used. The degree of study heterogeneity will be assessed
using the I? statistic. The corresponding P values will also be
considered.B!

In the case of RCTs, the data obtained from intention-to-treat
analyses will be considered, if available. Two analyses will be
conducted: mean difference in anthropometric indicators and/
or health indices before and after the PA-based intervention
compared to a control group and mean difference in anthro-
pometric indicators and/or health indices before and after the
intervention based on PA, without a control group. Moreover, a
funnel plot will be used to evaluate publication bias, following
the Egger method.!

If available, subgroup analyses and meta-regression will be
conducted to investigate potential sources of heterogeneity, such
as sex (male or female), age (children aged 4-12 years or ado-
lescents aged 12-18 years), population (general, indigenous, or
mixed), study design (RCTs, non-RCTs, or pre-post studies),
BMI (underweight, normal weight, overweight, or obesity),
intervention type (PA-based programs only or combined with
other lifestyle interventions), type of PA (e.g., exercise, sports,
games, dancing), intervention duration (above or below 12
weeks), intervention setting (e.g., school, outdoor, clinic), and
weekly duration of PA programs (above or below 150 min-
utes). Furthermore, the methodological quality of the included
studies will be considered for additional subgroup analyses.
Additionally, sensitivity analyses will be performed by system-
atically removing individual studies from the pooled analyses
to determine the robustness of the summary estimates and
whether any single study accounts for a significant proportion
of heterogeneity.

3.7. Ethics and dissemination

Since in this systematic review protocol the investigators will
not collect primary data, ethics committee approval and/or
informed consent from patients will not be needed.

We will publish a scientific paper in an open access peer-re-
viewed and indexed journal. Additionally, the authors will
attend and present findings from this systematic review at both
national and international scientific conferences. We will engage
relevant stakeholders, including decision makers, schools, pedi-
atrics, and researchers, through the dissemination of sympo-
siums, infographics, and videos.

4. Discussion

The aim of this protocol is to describe a standardized method-
ology to systematically review the available scientific literature
on the effect of PA interventions on anthropometric indica-
tors and health indices in Chilean children and adolescents.
Moreover, the most used measures of body composition (i.e.,
field-based methods and health indices) in this population will
be synthesized.

Although anthropometric measurements are used to deter-
mine the effect of PA interventions on body composition,!'!-4
to our knowledge, there are no systematic reviews with
meta-analyses that have answered the following questions
in Chilean children and adolescents: What are the effects of
PA interventions on anthropometry assessments? What are
the most widely used field-based methods and health indices
methods to measure the effect of PA-based strategies? Finally,
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is it possible to compare the values obtained in anthropometric
indicators and health indices of Chilean children and adoles-
cents with their age- and sex-matched peers in other parts of
the world?

As data on obesity grow, clinicians and researchers are
increasingly interested in assessing body composition to better
manage it, improve prevention and therapeutic decisions, and
optimize health outcomes. In this context, anthropometric mea-
surements are noninvasive, inexpensive, and suitable methods
to assess the health status of young people. This study proto-
col describes a standardized methodology for the development
of a systematic review that will allow us to answer the above
research questions, establishing a comprehensive picture of the
available scientific evidence on the effects of PA interventions
on anthropometric variables and health indices in children
and adolescents in Chile. Therefore, the findings of our study
could contribute to the formation of public health policies at
the national level to reduce the high levels of overweight and
obesity in the child and adolescent population of Chile.

Among the possible limitations of this systematic review and
meta-analysis, the inherent limitations of this type of study (e.g.,
publication bias, reporting bias, poor statistical analysis, low
methodological quality, and inadequate reporting of methods
and findings) should be anticipated. In addition, we hypothe-
sized considerable heterogeneity in the meta-analysis due to
potential variability in PA intervention programs and anthro-
pometric outcomes.

5. Conclusion

The lack of homogenized information on anthropometric indi-
cators and health indices used to determine the effect of phys-
ical activity interventions applied in children and adolescents
in Chile highlights the need to systematically review the avail-
able scientific literature. Such information could significantly
help public health policy makers and those responsible for the
implementation of physical activity interventions through evi-
dence-based guidelines and recommendations. In addition, it
may be useful to identify knowledge gaps in the scientific litera-
ture to guide future studies.
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