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Pediatric Obesity, Objectives: To identify the South American prevalence of overweight and obesity in children and adolescents from 2010
Adolescent, to 2020. Methods: A systematic literature search was conducted in PubMed, SCOPUS, LILACS, IBECS and, MedCarib
Child, databases. Only cross-sectional, cohort, case-control and clinical trials studies were included. The methodological
South America quality of the studies was assessed independently by two review authors, using the Newcastle-Ottawa scale. Random
Systematic Review effect model by DerSimonian and Laird and inconsistency measure (I?) were used. Results: In total, 532 articles met the
inclusion criteria. 88 studies were included in the analysis and 80 were classified as high quality/low bias. The prevalence
was: 28.3% (95% confidence interval [Cl,,,]=22.4;34.2% - 1°=99.98%) of excess body weight, 17.8% of overweight
(Clye,=14.3;21.3% - 1’=99.94%) and 13.2% (Cl,,,=10.1;16.3% - 1’=99.96%) of obesity. Conclusion: The South American
prevalence of overweight was 17.8% and obesity was 13.2%. Meta-analysis showed high heterogeneity (1°>99%) probably
due to the ethnic, cultural and methodological differences.
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According to the World Health Organization (WHO),
overweight and obesity are defined as abnormal or excessive
accumulation of body fat, being a health hazzard®. Having a
multifactorial etiology, obesity is a consequence of a combi-
nation of genetic, behavioral and environmental factors?3.
Inadequate prenatal care, environmental, socioeconomic?,
and genetic factors,** and exclusive breastfeeding are some
of the determining factors for infant weight. In the short and
long term, there are consequences related to overweight
and obesity in children and adolescents, such as an increased
risk of cardiovascular diseases, hypertension, dyslipidemia,®®
respiratory diseases,'®!! type 2 diabetes mellitus,'**3 digestive
tract diseases', in addition to psychosocial consequences, such
as low self-esteem and stress®.

According to the Pan American Health Organization
(PAHO) and the Ministry of Health of Brazil (MS), 12.9% of
Brazilian children between 5 and 9 years old and 7% of ado-
lescents between 12 and 17 years old are obese*. Argentina
presents general prevalence of overweight and obesity of 60%
and 20%, respectively'®". In addition, a population-based study
carried out in Peru found a prevalence of overweight of 39.2%
and 18.6% of obesity in adults®®. About the children age range,
according to the Panorama of Food and Nutrition Security in
Latin America and the Caribbean, 2.5 million children under
five years of age would be overweight in 2017%.

According to the WHO, most overweight and obese
children live in developing countries, mainly in urban centers.
It is a fact that these countries are experiencing a process of
nutritional transition, evidenced by the decrease in malnutri-
tion and the increase in obesity*?*?, with a high amount of
saturated fat and sodium, and a decrease in the practice of
physical activity, negatively influencing the health of children34.

Among the methods for body assessment and iden-
tification of excess weight, the body mass index (BMI) is the
main anthropometric measure used. Another parameter is the
measurement of abdominal circumference, important for the
diagnosis of central adiposity, which, when present, is related
to important metabolic changes®. There are growth curves,
used to monitor the growth of children and adolescents, which
are essential in the pediatric routine, as they allow monitoring
and assessment of the child’s health status®?.

To compare the nutritional status of different popula-
tions, curves were proposed to represent the growth of chil-
dren and that could be standardized for global use®?. Initially,
the 1977 National Center for Health Statistics (NCHS) curve was
recommended by the WHO and adopted in Brazil; however,
it was based on a restricted sample®. Then, in the year 2000,
the Centers for Disease Control and Prevention (CDC) and the
NCHS, aiming to correct limitations of the previous curves,
created a new reference with a more diversified sample; ho-
wever they still included children with criticized characteristics
on the previous curve®?. Also in 2000, Cole et al developed
growth curves based on BMI for age, based on six countries,
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for definitions of overweight and obesity in children aged 2
to 18 years?. Such curves, due to an international character,
were recommended by the International Obesity Task Force
(IOTF), claiming to be less arbitrary and with greater possibi-
lity of comparison between overweight and obesity rates in
different countries when compared to the previous curves?%,

In 2006 and 2007, the WHO curves were published,
created from a multicenter study with more than 8,500 chil-
dren in six countries with the objective of representing the
ideal growth pattern of children and adolescents aged 0 to 19
years. By including in the sample children from each of the 5
continents, from different ethnic groups, they are universally
recommended for the assessment of nutritional status®%.
However, many countries opt for curves that represent the
characteristics of the local population, but that does not allow
comparability with data from other countries®?32,

In fact, there is a gap in the literature regarding the
prevalence of overweight in the pediatric population and in
adolescents in South America. This assessment makes it pos-
sible to identify whether, despite the geographical proximity
and similar demographic aspects of the countries, there are
significant differences in relation to the epidemiological situ-
ation and, therefore, to guide public healthcare interventions.
From such comparison, one can understand the need for broad
or more localized interventions. In addition, determining the
prevalence in the last decade not only identifies the current
morbidity scenario, but also allows comparison with those
from other decades and, therefore, the establishment of its
temporal evolution. Thus, the present study aims to identify
the South American prevalence of overweight and obesity in
children and adolescents from 2010 to 2020.

A systematic review was carried out with meta-analysis
of cross-sectional studies, cohorts, case-controls and clinical
trials, with data collection on the prevalence of overweight
and obesity in South American children from 2010 to 2020,
that used the 2006/2007 WHO curves in their methodology=.
The search involved the following PICO strategy:

Patient/problem - Children (2 to 12 years old) and ado-
lescents (12 to 19 years old) residing in South American coun-
tries who are overweight, that is, overweight and/or obese;

Intervention - anthropometric measurement of the
study population under classification of the WHO 2006/2007
curves;

Comparison - there could or could not be a comparison
group, depending on the design of the evaluated studies;

“Outcomes” (outcome) - ratio of overweight patients
in the study population.

The selection of studies, data extraction and analysis
of bias risk of the evaluated papers were carried out by two
authors, independently. Differences that could not be resol-
ved by consensus were discussed with a third independent



evaluator. The research protocol was registered on the Pros-
pero Platform (https://www.crd.york.ac.uk/prospero/) under
number CRD42020201229. The report of this study followed
the recommendation Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA)*,

Papers in Portuguese, English or Spanish published in
the last 5 years were included in the review, whose data were
collected in the last 10 years, which presented the prevalen-
ce of overweight (obesity and overweight), obesity and/or
overweight, using the WHO curves and the surveyed popula-
tion was restricted to South America. Also, studies dealing with
a population with children (2 to 12 years old) and adolescents
(12 to 19 years old) were eligible.

Papers that did not use the WHO curve for classification,
had a population outside the age range of 2 to 19 years; study
population that included patients with diseases that affected
their nutritional status; studies that used a convenience sample
or already obese; theme not consistent with the study; papers
that were not scientific; paper not available in full or that did
not inform the period of data collection.

The search, between 09/03/2020 and 09/12/2020, was
carried out in the databases PubMed (https://pubmed.ncbi.
nlm.nih.gov/), Scopus (https://www.scopus.com /), LILACS
(https://lilacs.bvsalud.org/), IBECS (http://ibecs.isciii.es/) and
MedCarib (https://libguides.uwi.edu/MedCaribRegionalCoor-
dinatingCenter).

3 search strategies were defined: in PubMed, using the
following MeSH terms (https://www.ncbi.nlm.nih.gov/mesh)
(((“Obesity”[Mesh] OR “Obesity, Morbid”[Mesh] OR “Overwei-
ght”[ Mesh]) AND (“Adolescent”[Mesh] OR “Child”[Mesh]
OR “Child, Preschool”[Mesh])) OR “Pediatric Obesity”[Mesh])
AND (“Cross-Sectional Studies”[Mesh] OR “Prevalence”[Mesh]
OR “Epidemiology”[Mesh] OR “Cross Sectional study” OR
Prevalence) AND (y_5[Filter]) AND (humans[Filter]) AND
(English[Filter] OR Portuguese[Filter] OR Spanish[ Filter]) AND
(“South America”[Mesh]).

In the LILACS, IBECS and MedCarib databases, CS terms
were used (http://decs.bvs.br/)(((Obesity OR “Obesity, Morbid”
OR Overweight) AND (Adolescent OR Child OR “Child, Preschool”))
OR “Pediatric Obesity ”) AND (“Cross-Sectional Studies” OR Preva-
lence OR Epidemiology) AND (“South America”). In addition, the
publication date filter corresponding to the last 5 years was used.

In the Scopus database, the descriptors were: (“Obesi-
ty” OR “Obesity, Morbid” OR “Overweight” AND “Adolescent”
OR “Child” OR “Child, Preschool” OR “Pediatric Obesity”
AND “South America”) AND PUBYEAR > 2015 ). The selection
process was based only on search in the databases described,
not considering, therefore, the review of reference articles in
systematic reviews found.

For data extraction, we made a spreadsheet using
Microsoft Excel software version 2019 (Microsoft Office 365
ProPlus, Redmond-WA, USA).

The Newcastle-Ottawa Scale (NOS) for quality assess-
ment was used according to each type of study, cohort, case-
-control and cross-sectional, analyzing the following criteria:

(1) selection - related to the representativeness of the
evaluated sample, as well as the quality of the record;

(2) comparability of groups - related to the suitability
of the design for comparison between groups;

(3) study outcome assessment — highlights how the ou-
tcome was assessed, possibility of bias in the collection or the
record itself, and adequate follow-up time until the outcome;

In the criteria, there is the possibility that the study
receives zero, one or two stars according to the presence
or absence of the evaluated items. The study that obtained
a number greater than seven stars were considered of high
quality; medium quality had between four and seven stars;
and low quality were those with less than four stars.

The prevalence and 95% confidence interval (95%Cl)
of excess weight, overweight and obesity were calculated for
children in general and the prevalence by gender. The meta-
-analysis used the combination of data under the random
effects of DerSimonian and Laird. The inconsistency measure
(12) was calculated to assess the heterogeneity of the results.
The tabulation was performed in the Microsoft Excel© pro-
gram; the statistical analyzes and the Forest Plot graph were
done in the Stata software version 16.0 (StataCorp. 2019.
StataStatistical Software: Release 16. CollegeStation, TX: Sta-
taCorp LP), at a significance level of 5%.

Database searches found 532 papers (flowchart 1): 486
from PubMed, 40 from Scopus, 3 from LILACS, 2 IBECS and 1 Med-
Carib. After finding them, 8 duplicate papers were excluded and the
papers were screened and checked for eligibility. In the screening,
296 articles were excluded in the first phase and 140 articles in the
second phase, and in the second phase, 4 articles were excluded
that had only an abstract, but the article was removed from the
network in full, showing that it was not available in its entirety.

In the meantime, 88 were analyzed quantitatively and
qualitatively. Of the papers selected for the meta-analysis
analyzed using the New Castle — Ottawa scale, 80 were classified
as high quality, 8 as intermediate quality and none classified as
low quality (Table 1)*>*>*The following were extracted from these
studies: (1) name of the first author; (2) study design; (3) year
of publication;(4) country; (5) population characteristics (age
distribution and sample size); (6) data collection time; and (7)
prevalence of overweight/obesity and obesity (Table 2). In the
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Figure 1. Paper search, selection and inclusion process.

studies, the number of participants was 1,488,175, with sam-
ples ranging from 33 to 630,968 children. Due to the research
and inclusion and exclusion factors, we found no papers from all
South American countries that fit this systematic review criteria.
Articles from the following countries were analyzed: Brazil (60),
Chile (9), Colombia (7), Argentina (5), Peru (3), Ecuador (2) and
Uruguay (1). One of the articles combined data from Brazil, Chile,
Colombia, Argentina, Peru and Uruguay (Table 2).
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Of the investigated studies, the highest proportion of
overweight was observed by Fierro M. J. et. al., in Chile (60.4%),44
while the smallest was identified by Romo L. M. et. al., in Ecua-
dor (0.6%)°*. The highest prevalence of obesity was identified by
Quadros T.M.B. et. al. in Brazil*, with 38.7%, while the lowest
prevalence was identified by Herndndes-Vasquez et. al., 0.6%, in
Peru'!!, Regarding overweight, the highest proportion was found
by Fierro M. J. et. al., in Chile (30.2%)* and the lowest proportion
was identified by Romo L. M. et. al., in Ecuador (0.6%)°.



Table 1. Assessing the quality of the papers included using the New Castle — Ottawa scale.

Studies analyzed Selection Comparability Outcome Total Classification®
Palacio-Agiiero A et al. ok o o 10*/10* High quality
Rocha SGMO et al. HrHER o Hxx 10*/10* High quality
Santos NF et al. ke o hx 10*/10* High quality
Lourenco AEP et al. ke ok ok 10*/10* High quality
Uzéda JCO et al. gk ok rhx 10*/10* High quality
Kain J et al. *x *x * 6*/9* Medium quality
Soria L et al. i ** ok 9*/10* High quality
Sousa TM et al. ke o R 9*/10* High quality
Quadros TMB et al. Ak o R 10*/10* High quality
Fierro Ml et al. o *x * 5*/9* Medium quality
Palafox ML et al. o * o 5%/10* Medium quality
Aristizabal JC et al. ke o o 10*/10* High quality
Gonzalez-Zapata Ll et al. ke o ok 10*/10* High quality
Guimaraes FR et al. ke o o 9*/10* High quality
Todendi PF et al. Ak * ok 10*/10* High quality
Martinez-Ospina A et al. dkox *E *hx 10*/10* High quality
Tarqui-Mamani C et al. ek *k *Ex 9*/10* High quality
Cordero ML et al. kon *k *hx 10*/10* High quality
Silva AP et al. ok * ok 10*/10* High quality
Pereira JL et al. Ak * ok 10*/10* High quality
Vieira-Ribeiro SA et al. Frkx ** ok 9*/10* High quality
Hoke MK et al. ke o *EE 9*/10* High quality
Todendi PF et al. ke ok ok 10*/10* High quality
Paes-Silva RP et al. REEAE ** rEx 10*/10* High quality
Pedroso J et al. ke ok ok 10*/10* High quality
Calbano AG et al. ok ok rx 10*/10* High quality
Romo LM et al. ok ** ok 9*/10* High quality
Garcia-Espinosa V et al. ok ** ok 9*/10* High quality
Rossi CE et al. Ak o R 10*/10* High quality
Assis MM et al. Ak o R 10*/10* High quality
Alvim RO et al. i *x *xx 9*/10* High quality
Ledo DL et al. R *x *xx 10*/10* High quality
Hormazabal-Peralta A et al. ek o o 8*/10* High quality
Herrera JC et al. ke o ok 10*/10* High quality
Carmo CDS et al. i *x ok 9*/10* High quality
Cuesta LL et al. Rk * ok 10*/10* High quality
Moraes FGL et al. kR *x ok 10*/10* High quality
Favaro TR et. al. ok *x ok 10*/10* High quality
Gongalves WSF et al. edkoke *x ok 10*/10* High quality
Alexius SL et al. ok *k *Ex 10*/10* High quality
Assis MM et al. Rk * HHx 10*/10* High quality
Saboia ZMRM et al. o o o 7*/10* Medium quality
AraUjo EPS et al. ok o o 10*/10* High quality
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Continued table 1.

Farias ES et al. e x ok 10*/10* High quality
Lima, TR et al. ok * ok 10*/10* High quality
Dumith SC et al. HrHER o Hxx 10*/10* High quality
Filgueiras MS et al. ok o o 9*/10* High quality
Ciaccia MCC et al. ke ok hx 10*/10* High quality
Ripka WL et al. R *k *xx 8*/10* High quality
Carneiro CS et al. ok ok hx 10*/10* High quality
Dunker KLL et al. ok ** * 8*/9* High quality
Anjos LAD et al. Ak o o 9*/10* High quality
BergelSanchis ML et al. ok o R 8*/10* High quality
Araujo AM et al. Ak o R 10*/10* High quality
Santana DD et al. Ak o wx 10*/10* High quality
Moran CA et al. ok o x 8*/10* High quality
Araujo DS et al. ke o o 9*/10* High quality
Flor-Garrido P et al. i *x ok 9*/10* High quality
Navarro-Pérez CF et al. ke *x ok 9*/10* High quality
Lépez-Fuenzalida A et al. ek *k Ak 8*/10* High quality
Campos RO et al. ok *x ok 9*/10* High quality
Gomez-Campos R et al. o ok *Ex 7*/10* Medium quality
Catalani F et al. ok * *Ex 9*/10* High quality
Dutra GF et al. ke *k *Ex 9*/10* High quality
Sanchez U et al. ke * o 8*/10* High quality
Bloch KV et al. ok * *Ex 9*/10* High quality
Santos LP et al. ok *k ok 8*/10* High quality
Leme AC et al. kR *k ok 9*/9* High quality
Barbosa Filho VC et al. ok ** Hhx 9*/10* High quality
Koppen Il et al. ok o ok 8*/10* High quality
Costa LCF et al. ok * o 9*/10* High quality
Rodriguez-Escobar G et al. o o o 8*/10* High quality
Avristizabal JC et al. o o ok 8*/10* High quality
Lander RL et al. o o ok 8*/10* High quality
Burrows R et al. o o e 6*/9* Medium quality
Moreira NF et al. o o ok 8*/10* High quality
Hernandez-Vasquez A et al. ok o ok 9*/10* High quality
Corréa EN et al. R *k ok 10*/10* High quality
Aratjo ML et al. ek o *k 7*/9* High quality
Madruga JG et al. o *k *kx 7*/10* Medium quality
Todendi PF et al. ok o ok 10*/10* High quality
Monteiro AR et al. ok ** *hx 8*/10* High quality
Batista MDSA et al. e ** kx 8*/10* High quality
Cecon RS et al. ok o ok 8*/10* High quality
Melo EM et al. o *k ok 7*/10* Medium quality
Vieira CENK et al. FrRAR o HEx 10*/10* High quality
Sparrenberger K et al. o o o 8*/10* High quality
Lopes AF et al. rork *k ook 8*/9* High quality

2 For the studies, we considered High quality (>7*), medium quality (4*-7*) and low quality (<4*). For the cross-sectional studies, the highest considered was
10* and for cohort, case-control and clinical Trial studies, the maximum considered was 9*.

Residéncia Pediatrica; 2022: Ahead of Print.



- A QT - .
69T S6T ¥9¢€ €10C - ¢10¢ SCIT SIedA 8T - § |izeig 810¢ ApnIs |PUOL23S-5501) |0 32 dV BAJIS
18T €GT VEE S10C 999 siedh zT -8 eunuadly 810¢ 1219

' Apnis |euondas-ssou) TN 049p40)
sieah nJs Apnis |euondas-ssod 132
96¢ 1747 (474 YT0C - €ET0C 108¢ €IRS d 8T0¢C pnis| [k o) 3 luewe-inbae]
oL (zn €0z 10T STL siesh g7 - £ elquiojod 6107 Apmis [euoRIas-s501) L
' i euldsQ-zauey
9T 61¢C T8¢ S10T - ¥10¢ T8 siedh /T -/ |ize.g 610C Apnis [euondas-ssos) IP 33 4d Ipuspol
LN 1zeJ Apnis [euo13I9S-550U 1032
78 68T €LT €T0C L66 8T-¢CT |izedg 610C pnis jeuoyy o) W4 seesewINg
|ize.g
sJeah 3 3|Iy3 Aend Apnis |euondas-ssod »3en
[4A Tct €6T L10¢C - 910¢C SE0T LT-€ -nJn “elqwiojo) 6T0¢C pnis | [k o] ejedez-z3|ezu00)
‘niad ‘eunuadiy
sieah e|quio|o Apnis |euondas-ssou "/p32
91 1S L9 S10C 143 8T-0T Iquiojod 610C pnis [euoyy o) 1 |eqezasiiy
8 8 9T 9T10C - STOC €€ siedhgreg eiquiojod 610C Apnis |euondas-ssou) ‘b 33 N Xo4ejed
08 08 09T 910¢ S9¢ (1eoA 9seq g - €) 3yd 610C Apnis jos3u00 ase) 10 13 [IN 044314
184%4 - - 10T - T10C 6€T'T siedh /T -9 Izeug 610C Apnis |euo}d3s-ss0.) ‘b 12 gINL soJpenp
0¢ ov 09 ¥10¢ - €T0C 66¢C siedh 8T -9 |lzelg 6T0¢C Apnis jeuonaas-ssoud /o 32 INL esnoS
€T 9T 67 910¢ S0C siedh T - ¢ |izeig 610C Apnis [euondas-ssos) ‘b 327 euoS
68EVTT 668VET 88¢6¥T ST0T - T10C 605°€8Y siedh ¢ ayd 610C 1oyod ‘0313 [uley
- - T€9C S10C 0LL°0T siedh /T- €T |ize.g 610C Apnis [euondas-sso) ‘b 33 0Of ep3ZN
19 €11 LT ¥10C - TT0C 796 sieakhg9-¢ |ize.g 610C Apnis [euondas-sso) ‘D 33 d3V 05uaIn0T
[4) 144 9¢ S10C 6LT 61-0T |izeig 610C Apnis [BUOLIDS-5S0I) /b 38 4N sojues
81 [ Y44 TLE L10¢C 650'C sledh9-¢ |lzelg 0¢0¢ Apnis |euo3das-ssou) ‘0 13 OINSS eYyd0y
9 09 810 6 -0 ayd 020 Apnis |eUORIBS-S50.4) 1y
147 T T T0¢C 1194 LT-0T Iy [4r4 p | L o01an8y-oie|ed
U
audjensaid Ays enaad ySiam adudjenaid oriad Apny azis a|dwe a8ueu a8 Anuno uogesijqnd usisap Apni Joyin
-240 [e18U3D Ysl WSPeMIan0 pol pms Is 9] S v b} 40 Jeap 1sap Apms yiny

SEVYITIENED

papN|aul S3IPNIS dY3 JO sousiaIdRIRY) T dlqeL

Residéncia Pediatrica; 2022: Ahead of Print.



- - 64T €10C - ¢10¢ SL6 siedh yT- 1T |izeig 810¢ Apnis [euondas-ssos) /P 33 7S snixa|y
- - 60T £10T 8T¢ sieshg-¢ |izelg 610C Apnis [euondas-sso) /D 33 4SM SaAje5U0D
- - (014 010C €9€ siedh T - ¢ |izeig 610C Apnis [euoydas-sso) ‘D 12 Y1 oJened
80T [4n» 0t €10C - ¢10¢ S8 sIedh TT -6 |ize.g £10T Apnis [euondas-sso) Ib 312 194 saeloN
6€C 8T€ LSS €10C 96¢T siedh 4T -9 eunuagiy 810¢ Apnis [euondas-ssos) 10 39 77 €3saNn)
8T L€ SS 9T0¢ - ¥T0¢C (0} siedA 8T - /T |ize.g 810¢ Apnis |euonoas-ssou) ‘b 38 SAD owe)
494 - - €10C §S0°68T sledh g- g aIYd L10¢C Apnis |euo}das-ssou) /b 33 Jf BI31I3H
0 € 0 € siedA QT - Elll 8T0 Apnis |euodas-ssod 132y
C 1T T ¥10¢ L T-v1 T} T0C pnis [euol o] e)jead-eqezeuLion
08 €T €T¢ 10t 6TL siedh zT -9 |izeig 810¢ Apnis |euondas-sso) /b 1270 opal
- - 9 L10T - 910¢C 96¢ sledh y1 -8 |izeig 610C Apnis |euondas-ssou) 10 18 Oy WIAlY
6 - - 10T - T10¢C T99 siedA T - £ |izeag 810¢ Apnis [euondas-sso) 10 13 ININ SissY
ST¢E T1S 978 €10C - Z10¢ 90S¢ siedh yT -/ |ize.g 810¢ Apnis |euonoas-ssou) /b 32 3D Issoy
- sieah Aengnu Apnis |euondas-ssou 1039

TLT 910¢ 609 LT-¥ n 810¢ pnis jeuoyy o] A esourds3-enies
- 1 T S10T SST siedh - € Jopendg 810¢ Apnis |BUOLDRS-5504D) ‘Ib 33 N7 owoy
444 GEE 6GS T10C TEST siedh y1 -8 eunuasly 810C Apnis |euondas-sso) ‘b 18 OV oueq|ed
0L LTT /8T S10C 8¥S sledh -G |izeig 810¢ Apnis |euo}das-ssou) ‘b 13 [ 0S0Jpad
sieaA 1zed Apnis |euondas-ssod 32

(27 TL 1T €10C 14874 61-¢C |izeig 810¢ pnis jeuoky o] Y eAjIs-saed
S9¢ 6€€ 709 ST0C - ¥10C TLVT siedh /T-9 |ize.g 810¢ Apnis |euonoas-ssol) /b 38 4d puapol
T 90T 114 % S10C 66 sledh yT - € niad 810¢ Apnis |euoydas-ssou) 10 39 MIN 4OH
sieah 1zed Apnis |euondas-ssod 132

8 S6 €01 ¥10¢ 04 L~V |izeJg 810¢ pnis [euoky o] VS OJI9qIY-eIIBIA
174 10T 6vT ST0C 0¢s siedh 6T - T |ize.g 810¢ Apnis |euonoas-ssou) 10 33 71 BdlaJad

"z 31qe3 panunuo)

Residéncia Pediatrica; 2022: Ahead of Print.



00T 88T 88¢C ¥10¢ 1L sieah g1 euyuasly 910¢ Apnis |euo3d3s-ss0.) ‘b 33 4 \uejeied
sJieah ETN Apnis |euo3oas-ssou 1019
€v ¥10¢ 08¢ L1-8 ICe] 910¢ pnis [euoky J 4 sodwie-zawoo
T0T 8T S8¢C ¥T0Z-€T0C [an4s sleah $1-9 elg 910¢ Apnis |euod3s-5504D ‘|0 32 0Y sodwe)
sJeah ElN Apnis |euodas-ssol 132
L 70T 9T ¥10¢ 88€ 01-9 ICe] 910¢ pnis [euoky 2 v epijezuan4-zadoT
VIBE]
- Ae/T- A _

S8¢€ 6 LOET ST0T-¥10¢ G881 SIedA 6°LT-6 elquiojod 910¢ pnis |[euondas-sso) 19 23194-01eNEN
6 9 TL ¥10¢ V1€ siedh 61-71 Jopend3 910¢ Apnis |euod3s-5504D ‘Ib 32 4 opliies-i0|4
¥S L9 - €102-710C €€ siedh 0T-8 [izesg 910¢ Apnis |euondas-ssou) ‘10 39 5@ olnesy
1 9 LT 010z Jo se da) (014 siedh 01-8 |'zeig £10T Apnis |euopdas-ssou) /b 32 ¥J uelo
14 L L6 0T0¢ 1413 sledh 6'8T-CT |izeig £10T Apnis [euondas-sso) /b 32 AQ euejues
0 €C €C 10t 8vS sieah -z |izeig £10T Apnis |euondas-sso) /0 33 NV ofnedy
sieah eupuads Apnis |euonoas-ssod 132
95T 00€ 9G¥ Z10¢ - 0T0¢C SEVT 9-€ &) A LT0C pnis jeuoky o] TN siyouesja8iag
0S¢ TESE SE€09 10t €1T°0C siedh /T - € |izeig £10T Apnis [euondas-ssos) ‘10 32 Qv soluy

- (sp13 Ajuo) 1zel el [eaiul ‘ID 13 Jaxjun
(44 S10C 6€T s1eah yT-71 |izeig 810¢ |ely [eawu)dy [0 13 17 44uUNg
€8 9T 144 T10C 69T°T sieah 1-71 |izeig £10T Apnis |euo}d3s-ss04D ‘b 38 S odiduie)
(44 8L 00T 910¢-ST0¢ YLE sledh /T-TT |ize.g £10T 1032 1M exdiy
0S¢ LLT Yx474 S10C S0'T siedh €T -§ LT0C Apnis [euondas-ssoud ‘10 33 DDA e1dden
- - 6C¢C ST0T - ¢10C 88L siedh 6 - 8T0¢C Apnis [euondas-ssoud /0 33 SIN sedian3|i4
- - 60T T10C SL0T siedh 6T - €T |izeig 810¢ Apnis [euodas-ssos) 10 39 2S yywng
- 99¢ - ¥10¢ 0TTT siedh 6T - T |izeig 810¢ Apnis [euoydas-sso) Ip 32 Y1 ‘ewn
- - S9 S10C ¥69°C siedh 8T - 1T |izeig 610C Apnis |euondas-ssou) ‘I 13 §3 selle
- - 0S S10C 0ce siedh 6T - ST eig £10T Apnis [euondas-ssos) /b 33 Sd3 ofnesy
- - T S10C 9s siedh 6T - T |izeig 810¢ Apnis [euondas-sso) ‘b 12 INYINZ eloqes
- - orT 710 - TT0C 807 siedhGT -9 |izeig 810¢ ‘10 12 ININ SISSY

Apnis |euol}29s-ssou)

"Z 919e3 panuguo)

Residéncia Pediatrica; 2022: Ahead of Print.



1Y319aMJDA0 3|ewdy Jo 9auajeAasd ayy Ajuo pamoys

S £z 87 v10C €9% sieah g-7 lizeig 910 Hoyo) ‘[0 33 4y sado
- - 89 T10C-¢T0¢C ¥0¢ j0 mLMMM 01-2 |1zedg GT0¢C >_03Hm |euond9s-ssos) ‘1012 ) L@WL@QCQLLWQW
- - 001 €107 LYE s1edh g1-7T lizeig 9107 Apnis [euo[I3S-550.1) ‘1D 22 ¥NID BJIBIA
- - +85 7102-010C 96T sieah 6T-TT lizeag 910 Apns [euonoas-ssou) ‘D 32 IN3 O[9I
- - Ly €212 s1eah 6T -0T lizeig L1027 Apnis |euonass-sso) ‘ID 33 $Y U0I3)
- - L1 v10Z L10L siedhyT - § lizeig L1027 Apnis [eu0n3s-ss0.) ‘ID 32 ¥SAN eIsaeq
- - ans T10C 880T sieah 6T-€T lizeig 910 Apnis jeuondas-sso.y ‘ID 33 Y OJISIUON
- - 13 0102 STl s1edh £T-/ lizeig 9107 Apnis [euo[I3S-550.1) ‘ID 33 4d IpUapoL
- - sos 7107 0£0T sieah £1-0T lizeag 910 Apns [euonoas-ssou) ‘Ip 32 Of ESNIPRN
- - - (41074 8¢ sieah 8T-GT lizeig L10C Hoyo) ‘Ip 32 TN ofpely
- - seL £102-210C S6TC s1eah p1-£ lizeig 8107 Apnis |euondss-ssou) ‘ID 32 N3 B340
eaad’ ¥089€ 8YTIS ¥10C 086 8T€ ¢ sieah G- € niad 9107 Apnis |euonas-sso.) 103 v
zanbsep-zapueulay

42 LT 124 010z 896 s1eah 6T-G'ET lizeig 8107 Apnis [euono3s-ss0.) ‘ID 33 4N BJIBION
801 - - 010z £99 sieah £1-9T 3y 910¢ uoyod ‘ID 33 Y smoling
14" o zs 010z ¥9€ s1eah 9-¢ lizeig ST0C Apnis |eU01995-550.1) ‘[0 33 T4 JopUET
€8 6C Yans ¥10¢C Y4 x4 sieah q-C e|quo|od qT0¢C >_03Hm |euo38s-ssoa) ‘b 32 Jf |eqeznusuy
VFE]

13 [44 Lyl v10¢ S8L s1eaA 91- B1quIoI0d stoc Apms jeuonads-ssony 18G0353-23n8)upOY
S0z 9sg 195 £102-210C 0£ST s1e9A 0T~ lizeg ST0T Apnis [euon2as-ssoud ‘[0 33 477 €350D
881 243 [472 ¥10Z 078 sieah g1-8 elqwo|oD 910 Apnis [euon3s-ss04) ‘10 33 [] uaddoy
6T - - ¢10¢ G€E0T siedh T1-9 |izeag 9102 Apnis |euondas-ssol) /o 13 DA 0Y|i4 esoqJeg
S - - ST0Z 1t s1eah 8T-4T lizeag 9107 e [ea1uld ‘[0 33 Oy AW
£95 165 ¥STT 110Z-0107 0S€EE sieah g lizeig 910¢ Apms [euonsas-ssos) ‘ID 33 d1 SoUES
1019 16521 76981 ¥10Z-€107 66E€EL sieah £1-CT lizeig 9107 Apnis [euon3s-ss0.) D 33 A Yyao|g
€52 687 s 1102-0102 850T sseah 0T-£ alyd 910¢ Apnas [euonoas-ssou) ‘Ib 32 N z3ydues
0T 9zt - 1102 919 sieah g lizeag 910 Apnas [euonoas-ssou) 1012 49 eing

*Z 2|9e1 panuguod

Residéncia Pediatrica; 2022: Ahead of Print.

10



According to the meta-analysis performed, the pre-
valence of overweight among children in general found in 74
papers was 28.3% (95% confidence interval [, Cl]=22.4;34.2%
- 1= 99.98%), while overweight and obesity had a prevalence
of 17.8% (,C1=14.3;21.3% - I°=99.94%) and 13.2% (,,,Cl=10.1
;16.3% - 12=99.96%), with data obtained from 58 and 65 studies,
respectively. We had 44 studies addressing female overweight,
with a mean prevalence of 30% (,,, CI=25;36% - ’=99.82%) and
overweight prevalence was 20% (,, CI=17; 23% - ’=99.22%) in
females in 31 of the papers analyzed. The prevalence of obesity
was 13% (., C1=10;17% - 1’=99.84%) in girls, verified in 33 studies
(Table 3).

In male children, 41 studies addressed overweight, with
a prevalence of 31% (,,, CI=23;39%). Of 29 studies that dealt with
overweight, the prevalence was 17% (., Cl= 14;20%) and in 33 stu-
dies that analyzed obesity, the prevalence was 15% (., Cl= 13;18%).
By observing the overlap between the confidence intervals for the
prevalence of excess weight, overweight and obesity, there was
no significant difference between the genders (Table 3). Figure 2
shows a similar distribution of the prevalence of excess weight
between the genders in the different studies, with the summary
measure in the female sex being 30% (,, Cl= 25; 36%) and in the
male sex 31% (95%CI= 23; 39%); therefore, without significant
differences. It is noteworthy that, for all analyses, heterogeneity
was substantial (1>>99%).

The present study aims to identify the South American
prevalence of overweight from 2010 to 2020 in children and
adolescents, filling the gap regarding these data in the continent.

The South American prevalence of excess weight,
overweight and obesity between 2010 and 2020 seen by the
present study were 28.3%, 17.8% and 13.2%, respectively. Ano-
ther study, also carried out in South America with data from
2009 to 2013, found very similar findings, with a prevalence
of overweight in the 12-15 age group of 20.3% (18.3-22.3%)
and obesity 11 .6% (9.2-13.9%)'*.

When compared to other continents, the prevalence
of overweight in the present study is lower than data from
Europe - 21.3% (18.6-24.0%); and higher in relation to Asia
(9.7%) and Africa (11. 7%).

The prevalence of overweight and obesity was higheramong
boys; while overweight was higher among girls in our study. Howe-
ver, there was no association between excess weight, overweight
and obesity and gender of children and adolescents.

A study carried out with 6,970 Chinese (2002-204) showed
that adolescent boys are more likely to be overweight or obese!®.
Another study with children aged 6 to 9 years old, Europeans
(2007-2013) concluded that, although it varied greatly, the pre-
valence was generally higher among boys compared to girls.
Adolescent boys were also reported to exhibit behaviors and
perceptions susceptible to weight gain in a 2011 Chinese study*?’.
The literature also reports a study with 18 South American
countries, from 2009 to 2013, in which the prevalence of obe-
sity was slightly higher in males (12.1%) compared to females
(10.9%); while the prevalence of overweight was higher among
females (21.1%) when compared to males (19.3%)!*, with no
significant difference between the genders, also corroborating
our findings.

As for the etiology of excess weight, despite being
multifactorial, environmental factors seem to be the most
important for pandemic levels to have been reached in the
last 50 years among children and adolescents!?®. Behavioral
changes such as the exponential increase in screen time and
increased consumption by ultra-processed food families,
culminated in a similar distribution of illness between the
genders, given that there are no differences in exposure to
these factors. It is also worth noting that obesity has an auto-
somal polygenic character, which corroborates the reported
lack of difference between genders?,

Statistical analysis showed high heterogeneity (12 >
99%) in the present study, which can be attributed to the di-
versity between the methodologies used by the studies, the
different sample sizes, in addition to highlighting the diversity
between the studied populations. Although the WHO curves
are a tool that makes it possible to compare the nutritional
status of different populations®?4, the high heterogeneity may
suggest that the use of local curves would more appropriately
characterize the nutritional status of the children.

This diversity among the studied populations has also
been found in studies from different countries around the
world. A cohort of seven European countries (Belgium, Cyprus,
Germany, Hungary, Italy, Spain, Sweden), with prevalence
from 2007 to 2010, evaluated the heterogeneity between
countries. Differences between countries regarding the asses-
sment of growth by BMI were already observed during early
childhood and increased with increasing age up to 12 years®.
A systematic review involving low-income countries of the
world also showed high heterogeneity between populations
vis-a-vis childhood obesity and metabolic syndrome due to
population differences between countries®..

Table 3. Prevalence of weight excess; overweight and obesity, according to gender in the studies analyzed.

General Heterogeneity (12) Females Heterogeneity (12) Males Heterogeneity (1?)
74 studies 44 studies 41 studies
H 0, 0, 0,
Weight excess 28.3% (C1 22.4-34.2%) 99.98% 30% (CI 25-36%) 99.82% 31% (Cl 23-39%) 99.93%
. 58 studies o 31 studies o 29 studies o
Overweight 17.8% (Cl 14.3-21.3%) 99.94% 20% (CI 17-23%) 99.22% 17% (Cl 14-20%) 99.40%
Obesity 65 studies 99.96% 33 studies 99.84% 33 studies 99.64%

13.2% (Cl1 10.1-16.3%)

13% (Cl 10-17%)

15% (Cl 13-18%)
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Figure 2. Weight excess prevalence among females (2A) and Males (2B).Heterogeneidade = heterogeneity.

Some countries such as South Africa, Hong Kong,
Germany and the United Kingdom compared the use of
the WHO curves with their local references, reporting
divergences in the diagnosis of child growth?3213213
Considering these differences, China, Denmark, Belgium,
Czechoslovakia, Bolivia and Norway opted to use their own
charts to assess growth?®.

Furthermore, the influence of genetic factors on
child growth is widely discussed in the literature. There is
evidence that heredity influences BMI®3*'%, especially in
obesogenic environments®®, also pointing to the role of
environmental and behavioral factors in the etiology of
obesity. The interaction of all these factors could explain
the differences found in the samples and the heterogeneity
of the present study.

Despite the importance of monitoring the child’s deve-
lopment and nutritional status through the growth curves, it is
essential to value the clinical examination, relating this to the
analysis of the curves in the pediatric routine for an adequate
diagnosis of any alterations in the child’s development, as well as
to prevent future complications such as hypertension, diabetes
and cardiovascular disease??.

Residéncia Pediatrica; 2022: Ahead of Print.

12

As for the strengths of the study, the PRISMA protocol
was strictly followed. In addition, to ensure the quality of the
included studies and the reliability of this paper, the New
Castle - Ottawa scale was used, with few studies classified
as medium quality and no papers classified as low quality
in the literature studies or official data regarding the South
American prevalence of excess weight, overweight and obe-
sity in children and adolescents, sustaining that the gap in
the literature was filled.

Not all South American countries were included due
to non-compliance with the study’s eligibility criteria. Althou-
gh only 7 of the 13 countries that make up the region were
included, these are also the ones with the largest popula-
tions, which may have contributed to obtaining results that
adequately characterize the continent’s population® studies
were excluded for not accurately presenting publication data
ensuring methodological rigor.

Itis important to point out that in several papers there
was no separation by age groups, making it impossible to carry
out a more accurate analysis according to the age groups of
children (0 to 9 years) and adolescents (10 to 19 years) defined
by the WHO. In addition, there was great variation in the size



of the samples and heterogeneity of the results found, possibly
introducing some analytical and measurement bias. However,
the results found in this study agree with those found recently
in other parts of the world, which leads us to conclude that
the impact of such factors is of little importance®.

This systematic review with meta-analysis found a high
South American prevalence of excess weight, overweight and
obesity in children and adolescents. Such findings are compara-
ble with data from other continents in the literature, verifying a
higher prevalence of obesity in the studied population, with no
difference between the sexes. There was a high heterogeneity
(12=99%) in the results, probably due to the great ethnic and
cultural differences between the South American populations
and the methodological variability of the studies. Finally, Brazil
was the country with the largest number of eligible papers
for this meta-analysis, making it necessary to have more
papers with methodological quality with populations from all
countries in South America, so that new public policies can be
elaborated and directed on the mainland.
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