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Abstract - The present study aimed to identify and summarize evidence regarding muscle strength
in Brazilian children and adolescents (aged <19 years), in order to update the 2018 and 2019 data
previously published by the Brazilian Report Card Project. A systematic search was conducted across
seven databases, with a focus on studies published between January 2020 and December 2024. Thirty-
six studies, originating from the five major regions of Brazil, were included. Handgrip strength was
the most frequently adopted test across the included studies (29 out of 58 measurements — 50%). The
prevalence of children and adolescents with adequate levels of muscle strength was 44.1% (40.1% for
males and 47.8% for females). Compared to the results of the previous review (2018-2019), an increase
was observed in the prevalence of youth with adequate muscle strength levels (from 29.8% to 44.1%).
However, upon analyzing the totality of the Brazilian Report Card Project data (which includes 17,379
participants since 2010), the combined prevalence of adequate muscle strength was 56.1% (58.8% for
boys; 53.0% for girls), suggesting a declining trend over the years. Despite the punctual increase in the
2020-2024 period, the majority of young Brazilians still do not reach adequate levels of muscle strength,
which reinforces the need for public health strategies to promote muscle-strengthening activities.
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Resumo — O objetivo do presente estudo foi identificar e sumarizar as evidéncias referentes i for¢a muscular
em criangas e adolescentes (idade < 19 anos) no Brasil, a fim de atualizar os dados de 2018 ¢ 2019 publicados
anteriormente pelo Projeto Report Card Brasil. A busca sistemdtica foi conduzida em sete bases de dados,
restrita a estudos publicados durante o periodo de janeiro de 2020 a dezembro de 2024. Foram incluidos 36
estudos, oriundos das cinco grandes regides do Brasil. A far;a de preensio manualfai 0 teste mais frequentemente
adotado nos estudos (29/58 mensuragies— 50%). A prevaléncia de criangas e adolescentes com niveis adequados
de for¢a muscular foi de 44,1% (40,1% para o sexo masculino e 47,8% para o sexo feminino). Ao comparar
com os resultados da revisido anterior (2018-2019), observou-se um aumento na prevaléncia de jovens com
niveis adequados de far;a muscular (de 29,8% para 44,1 %). Contudo, ao analisar a totalidade dos dados do
Projeto Report Card Brasil (que inclui 17.379 participantes desde 2010), a prevaléncia combinada de for¢a
muscular adequada foi de 56,1% (58,8% para os meninos; 53,0% para as meninas), sugerindo uma tendéncia
de declinio ao longo dos anos. Apesar do aumento pontual no periodo de 2020 a 2024, a maioria dos jovens
brasileiros ainda ndo atinge niveis adequados de forca muscular, o que reforga a necessidade de estratégias de
satide piiblica para a promogio de atividades de aprimoramento da forca muscular.

Palavras-chave: Saide do adolescente; Smiide da crianca; Monitoramento epidemioldgico; Aptidao fisica.
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Muscle strength in Brazilian youth

INTRODUCTION

Muscle strength has been described as a relevant indicator of general health
in children and adolescents'. Evidence described in the literature has identified
a direct association between adequate levels of muscle strength and health
indicators, including increased bone mass’, reduced body fat, and increased
muscle mass'~, as well as improved indicators related to cardiometabolic health* .
Furthermore, muscle strength has been related to better indicators of mental
health and cognitive performance in the pediatric population’”.

Despite its unequivocal importance, international® and national’ studies have
reported a declining trend in muscle strength levels among youth. Furthermore,
it is speculated that this scenario of declining muscle strength may have been
aggravated by the COVID-19 pandemic, which imposed drastic lifestyle
changes, resulting in a significant reduction in physical activity and an increase
in sedentary behavior'"''. This context raises the hypothesis that the muscle
health of children and adolescents may have been negatively impacted, making
the continuous monitoring of muscle strength levels a public health priority.

In Brazil, the national monitoring of muscle strength has been carried out
through periodic systematic reviews. A previous review, which compiled data up
to the year 2017, identified that approximately 62% of youth presented adequate
levels of muscle strength*. The subsequent updating study, with data from 2018 and
2019, observed a reduction in the prevalence of children and adolescents with
adequate muscle strength levels, suggesting the onset of a declining trend™.

Given the behavioral changes that have occurred since then, and with the
publication of new studies, a new update becomes indispensable, not only to verify
the recent trajectory of this relevant health indicator but also to analyze how new
information compares to previous findings and consolidate the understanding of
this specific topic (11). Therefore, the objective of the present study was to update
the previous systematic review'”, summarizing the evidence published during the
years 2020 to 2024 regarding muscle strength in Brazilian children and adolescents.

METHOD

Records

This systematic review is part of the Report Card Brazil: Health indicators for
children and adolescents research project (4* edition). The macro-project protocol
is registered on an open access platform and can be accessed at Silva et al.”.
The information added to the study refers to an update of the results previously
reported, which aimed to summarize the totality of evidence available in the
literature regarding the investigation of muscle strength in Brazilian children and
adolescents up to January 2018, and from January 2018 to December 20192
The methodology adopted for reporting the information in the present study
is in accordance with the guidelines established by the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) statement'”.

Eligibility criteria
Articles identified in the literature according to specific criteria were

selected for this review. We considered original studies published in scientific
journals that detailed the tests or methods used for muscle strength assessment.
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The tests included handgrip strength measurements (isometric strength),
evaluations with isokinetic dynamometers (isokinetic strength), vertical jump,
horizontal jump, and medicine ball throw tests (power/explosive strength), in
addition to procedures for measuring maximal strength through one-repetition
maximum tests, such as the one-repetition maximum test assessed via the bench
press or back squat exercise. Furthermore, only studies conducted exclusively
with Brazilian children and adolescents, aged up to 19 years or whose mean
age fell within this range, without special clinical conditions, without disease
diagnosis, and who were not athletes, were considered.

Review studies, theses, dissertations, and abstracts presented at scientific conferences
were not included. Additionally, articles whose objective was to investigate strength
endurance, such as repetitions of trunk flexion or body weight support, were excluded.

Information sources

The selection of studies that employed muscle strength in the investigation
of different relationships of interest in Brazilian children and adolescents was
restricted to the period between January 2020 and December 2024, and was
conducted in seven different databases: i) Medical Literature Analysis and
Retrieval System Online (MEDLINE), via PubMed; ii) Web of Science; iii)
Embase; iv) SportDiscus, via the EBSCOhost platform; v) Latin American
and Caribbean Health Sciences Literature (LILACS), via the Virtual Health
Library (VHL); vi) Scopus; vii) Scientific Eletronic Library Online (SciELO).

Search strategy, descriptor, and keywords

The search for articles was conducted in March 2025, utilizing the advanced
keyword-based search tool available in each of the investigated databases. The
process involved formulating sets/blocks of descriptors related to the theme,
which were selected through searches on the national platform “Descritores
em Ciéncias da Saude (DeCS)” and the North American platform “Medical
Subject Headings (MeSH)”. In addition to the described information sources,
descriptors and keywords were extracted from literature review articles, original
studies, and health-related documents. The descriptors, available in Portuguese,
English, and Spanish, were incorporated into the databases according to the
specific requirements of each search platform.

The first set of descriptors, referring to the outcome, encompassed terms
associated with muscle strength, such as: ‘muscle strength’, ‘resistance training’,
‘muscular contraction’, ‘weight training’, ‘muscular endurance’, ‘muscle power’,
‘muscular fitness’, ‘upper limb strength’, lower limb strength’,‘musculoskeletal fitness’,
‘isometric strength’, ‘dynamic force’, ‘isometric contraction, isotonic contraction’,and
‘physical fitness’. The second set of descriptors corresponded to the population of
interest, covering children and adolescents. Terms such as ‘adolescent’, ‘adolescents’,
‘school-age’, ‘child’, ‘childrery, ‘young’, ‘youtly, ‘childhood’, ‘school-childrer, ‘teer,
‘teenager’, ‘school-teenager’, and ‘preschool children'were used. The third and final
set of descriptors referred to the geographic location of interest, represented by
the term ‘Brazil’. In the advanced search conducted in each database, the Boolean
operator ‘OR’was used to ensure the inclusion of at least one term from each set,
while the Boolean operator AND’ was utilized to connect the different sets of
descriptors. Complementary information on the systematic search strategies used in

each database can be consulted in Supplementary File 1 (Supplementary Material).
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Selection of studies

The selection of articles was conducted independently by two researchers
(TRL & JCPDM). Initially, studies that did not meet the inclusion criteria
were excluded after analyzing the titles and abstracts. In the subsequent stage,
the remaining articles were fully examined and included in the review to align
with the predefined objectives and criteria. There were no disagreements
between the researchers regarding the inclusion of the studies. To broaden the
scope of the search, the reference lists of the included articles were checked
with the aim of identifying potential studies not detected in the systematic
search of the databases. However, no new articles were identified beyond those
previously selected.

The organization and management of the data were performed using
the EndNote® X9 software (Philadelphia, USA), which allowed for the
creation of specific libraries to identify and remove duplicate studies, as
well as the categorization and systematization of the results obtained from
each database.

Extraction of results

The information present in the selected articles was extracted independently
by two researchers. Data analysis covered the following aspects: identification
of the authors, study location, year of data collection, methodological design,
age range of participants, total number of evaluated individuals, and the main
objective of the research. Furthermore, we examined the strategy adopted for
muscle strength assessment, including the test/instrument used, the protocols
employed, the statistical procedures applied, and the variable analyzed in relation
to muscle strength, as well as the study’s main findings. The percentage of
children and adolescents classified as presenting adequate or healthy levels of
muscle strength was also recorded.

Methodological quality/risk of bias

The quality/risk of bias assessment of the included studies was based on
the instrument provided by the National Heart, Lung, and Blood Institute
for observational cohort/cross-sectional studies™. This instrument is based on
the analysis of 14 items that cover methodological aspects according to the
study design. For cross-sectional studies, items 12 (“Blinding of assessors”) and
13 (“Loss to follow-up after baseline was 20% or less?”) were recorded as not
applicable. For each criterion, a score of +1 was assigned when the answer was
positive (‘yes’), while a score of zero (0) was assigned in the other cases (‘no’, ‘not
applicable’, ‘not reported’, or ‘cannot be determined’). The study-specific global
score ranges from zero to 14, and the quality/risk of bias score is determined
by the ratio between the number of questions with a positive score (+1) and
the number of questions with a zero score (0) (Supplementary File 2). Thus,
the articles included/analyzed in this review could receive scores ranging from
0.0 (high risk of bias) to 1.0 (low risk of bias). In cases of disagreement between
the two researchers responsible for the risk of bias assessment (TRL & JCPDM),
a third researcher (AP), experienced in this type of study, was consulted through
a consensus meeting.
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RESULTS

The systematic search for studies on muscle strength in Brazilian children
and adolescents resulted in the identification of 2,272 articles, after removing
duplicate titles and studies outside the period analyzed in this review (January
2020 to December 2024). Initially, 136 articles were selected for evaluation
based on their titles and abstracts. Following the exclusion of studies whose
theme did not align with the study’s objective, 41 articles underwent a
full-text eligibility assessment. Of these, five studies were excluded for not
meeting the established criteria: three for addressing unrelated topics and
two for assessing muscle strength exclusively through muscle endurance tests.
Additionally, the references of the included studies were examined to identify
any possible additional information on the topic that had not been captured
in the systematic search. However, no new studies were incorporated beyond
those previously identified. Thus, a total of 36 studies were included in this
review (Figure 1).

Figure 1. Flowchart of the search for articles and criteria used in the selection of studies that investigated
muscle strength in children and adolescents in Brazil during the years 2020-2024.

The evidence for this review originated from 36 studies, across 10 Brazilian
states in all five regions of the country. The included studies analyzed samples
ranging from 28° to 94,484'¢ children and adolescents, with ages spanning
from 3 to 19 years (Table 1).

Regarding the study designs, the majority of the summarized information
originated from cross-sectional research, with only one included study assessing
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the information longitudinally’. Among the themes addressed, the relationship
between muscle strength and cardiometabolic variables or cardiometabolic
risk was investigated in 11 studies'”?021363740424446.47 "while the relationship
between muscle strength and lifestyle-related habits was the objective of six
studies”'**»?7*%31 The association between muscle strength and anthropometric
and body composition variables was investigated in eight studies®”¢%20:30.3442,
The relationship between muscle strength and bone indicators”**, or the
muscle strength with cognitive/academic performance’*"* was investigated in
three studies each. Additionally, studies included in the present review aimed to
analyze the relationship between muscle strength and biological variables”™** or
the secular trend of muscle strength”*. Other objectives analyzed by the studies
included in the present review involved the establishment of normative values
for muscle strength'®, the relationship between muscle strength and running
performance®, and changes in muscle strength values in the immediate return
to in-person school activities after the lockdown due to the COVID-19
pandemic and three months after the release of in-person activities®. In addition
to the relationships directly investigated, in three studies, muscle strength was
investigated as a moderating variable in the relationship between behavioral

variables” and health?*? (Table 1).

Figure 2 presents information regarding the use of muscle strength tests according
to the theme of the analyzed studies. Overall, muscle strength measurement
through handgrip strength was the most utilized test to investigate the different
objectives analyzed by the studies (29/58 measurements — 50.0%), followed by
the use of the horizontal jump test (15/58 measurements — 26.0%). Other tests
used to assess muscle strength by the analyzed studies included the medicine-ball
throw (10/58 measurements — 17.2%), vertical jump (1/58 measurements — 1.7%),
bench press (1/58 measurements — 1.7%), leg press (1/58 measurements — 1.7%),
and biceps curl (1/58 measurements — 1.7%) (Figure 2).

Stability of muscle strength post-COVID-19 lockdown | 1
Athletic performance |l
Normative values | 1

Muscle strength as a moderation variable 3
Seculartrend | 1 [FUIEN
Bone parameters | 2
Biological variables | 2
Cognitive performance | 1 [N2NNIE

Behavioral/lifestyle variables 5

Anthropometric and body composition variables 6

Health indicators (general and cardiometabolic) 7 N 2 |

Handgrip strength M Horizontal jump M Vertical jump M Bench press MLeg press M Biceps curl M Medicine ball
Figure 2. Use of muscle strength tests according to the theme of the analyzed studies.
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Detailed information regarding the methodological quality/risk of bias,
including the specific scores achieved by each study according to the items
evaluated, can be accessed in detail in Table 2. Overall, the methodological
quality/risk of bias assigned to the studies ranged from 0.45 to 0.73 (Table 2).
Table 3 presents the estimated prevalences of achieving adequate muscle
strength levels according to age group, considering information from the studies
included in this review and the studies included in previous Brazilian Report
Card Project reviews*'?. Overall, only three studies*'*? reported information
on achieving adequate levels of muscle strength. In the study conducted by de
Lima and Silva®, the prevalence of achieving adequate muscle strength levels
was 13.3% for the 14-15 age group, 18.3% for the 16—17 age group, and 23.5%
for the 18-19 age group. In the study carried out with the participation of 636
schoolchildren in the city of Florianépolis — Brazil™', 49.3% and 60.2% of the
schoolchildren in the 14-16 and 17-19 age groups, respectively, had adequate
levels of muscle strength. Furthermore, in the study conducted with adolescents
in the city of Sdo José — Brazil, 32.5% of girls aged 14-15 years, 43.4% of girls
aged 16-17 years, and 45.9% of girls aged 18-19 years achieved adequate
levels of muscle strength®”. Regarding the estimated prevalence of achieving
adequate muscle strength levels in boys, 24.0% of those evaluated aged 14-15
years, 35.5% of participants aged 16-17 years, and 44.9% of those evaluated
aged 18-19 years achieved adequate levels of muscle strength™.

In addition to the information regarding the prevalence of achieving adequate
muscle strength levels according to age group, the results of studies that classified
muscle strength values concerning the achievement or non-achievement of adequate
levels, using specific cut-off points suggested by physical assessment batteries in
general and according to sex, can be accessed in Table 3. Of the total participants
analyzed (n=2,171), 44.1% were classified as having achieved adequate muscle
strength levels. Considering the results by sex, 40.1% (n=418) of the boys and
47.8% (n=540) of the girls achieved adequate muscle strength levels.

In addition to the aforementioned results, Table 3 also combines data from
the systematic review by Lima et al."* with the data from the present review,
totaling 17,379 Brazilian participants (7 to 19 years of age). The results showed
that 56.1% of the youth evaluated achieved adequate levels of muscle strength,
specifically 58.8% of the boys and 53.0% of the girls.

DISCUSSION

The present systematic review study, by updating the data from the previous
review of this Project'’, identified new and important evidence regarding the
prevalence of adequate muscle strength in Brazilian children and adolescents.
By analyzing the studies conducted during the years 2020 to 2024, this review
identified that 44.1% of the participants achieved adequate levels of muscle
strength. The synthesis of evidence also identified differences according to sex,
with 40.1% of boys and 47.8% of girls having adequate muscle strength levels.

In a direct comparative analysis with the 2018-2019 period™, the overall
prevalence of adequate muscle strength increased from 29.8% to 44.1%.
This increase was consistently observed in both boys (from 27.6% to 40.1%) and
girls (from 31.8% to 47.8%). However, it is speculated that these findings do not
reflect a real and generalized improvement in the muscle strength of the young
population, but rather that the identified increase is punctual, stemming from
the methodological heterogeneity and sampling bias of the analyzed studies.

Rev Bras Cineantropom Desempenho Hum 2026, 28: 109296

Lima et al.

18/29



Lima et al.

Muscle strength in Brazilian youth

‘papiodal Jou ;YN ‘a|qealjdde Jou 1y ‘BuiLLIa1ap J0ULBD :Q9 "0 = ON ‘| = S3A ‘0leJ SUOJSaNb paIamsue Jo B30} / Jamsue sAISod JO Jaquunu ;g :8LI09inN0 pue aInsodxa usamiaq 19eduwl 1oy A|[eansiels paisnipe pue painseaw ss|qereA buipunojuod [enuslod £y (¢10) ‘% 0g > dn-mojjo} Jo
SS0] (£10) {S105S3SSE J0 BUIpUIlq {(Z1D) 8InSealu 809N paijdde Ajualsisuod pue paulap (| 1) ‘W JAAO 89UO UBY} 2J0W Passasse ansodxa (0 LD) ‘spoyiaw insodxa paijdde Ajusaa pue paulyap (g0) :8LI0IIN0 0} UOIIe|8) Ul 3INSOdXa JO S|aAS] JURIBHIP JO UOIBUILIEX (8D) BWON0
puB 2.nS0dxa UaBMIaQ aUIBJ} BLUI} JUBIOLYNS (/D) DWOIINO 81043 PaINSLaL 1SaJa}ul J0 ainsodxa (9D) :uoreaynsn( azis ajdwes (GD) ‘elalId UOISN|IXa PUB UOISN|aUI WAoHUN (D) ‘81el uonediaed 9% 06 < (€D) ‘uoneindod Apnis Jeajd (zp) uonsanb yaseasal pauyaq (LD) :® “a10N

€L0 b YN VN b 0 b I 0 0 3 b as b I cc'[€ 19 OI1BIN
€L0 b VN VN + 0 - L 0 0 L b ad - b sz [E 19 IpUdpoL
190 L VN VN I 0 b 0 0 0 L b I b I 7 [B 13 S93U0H 8 SOJUES S0Q
190 VN VN VN b L b VN 0 0 0 b ad b b o [€ 19 [IIASN
190 b VN VN b 0 b I 0 0 L b 0 b I 1cBNIIS pue BWI7 8p
190 b VN VN b 0 b I 0 0 0 b I b I 1718 18 Ulojuoy
190 - VN VN - 0 - 0 0 0 L - L - - ¢2'[B 19 BAIBIES
190 b VN VN I 0 b I 0 0 0 I I b I 2 [B 18 SOWaT]
790 b YN VN b 0 b I 0 0 0 b as b I o7 [€ 19 OIIBI
v9'0 b VN VN b 0 b 0 0 0 L b ad b I o'[B 19 BUIBLIBS
790 b VN VN I 0 b VN 0 0 3 b 0 b I e/BAIIS PUE BUIT 3p
v9'0 - VN VN + 0 - 0 0 0 L b ad - - 2|2 19 B91109 OJeUIE)
790 b VN VN I 0 b VN 0 0 L b 0 b I o¢'[E 19 0U]l4 BYUEP[ES
790 b YN VN b 0 b VN 0 0 0 b I b I ve (€ 19 [IIASN
790 - VN VN b 0 - 0 0 0 L b ad - b s [E 19 EISO] BP
v9°0 b VN VN I 0 b I 0 0 0 b as b I 72 [B 13 IpUSPOL
090 b VN YN b 0 b VN 0 0 0 b ad b I o1'[€ 13 [|IASN
090 0 VN VN : VN ; 0 as’ ; 0 ; 0 b I o'[B 18 Jolunp SaeJop
850 b YN VN b 0 b 0 0 0 3 b 0 b I «'[2 19 1ULB9|ad
860 b VN VN b 0 b 0 0 0 0 b L - b ¢z [€ 18 UILOJUOY
850 b VN VN I 0 b 0 0 0 0 b I b I oz [€ 38 UIHOJUO]
8G°0 b VN VN b 0 b 0 0 0 L b 0 b b 12[€ 19 BWIT 3p
850 b VN VN b 0 b 0 0 0 L b 0 b I oc'[B 19 BUIT Bp
8G°0 b VN VN b 0 b 0 0 0 L b 0 b I o [B 10 Wig
860 L VN VN b 0 - 0 0 0 L - 0 - - 11’8 18 SUILB|y
950 VN VN VN I 0 b VN 0 0 0 b ad L I ¢'[e 39 00IBI\ 3@
6s'0 b YN VN b 0 b 0 0 0 3 b as 0 I 171818 84197
6s'0 b VN VN b 0 b 0 0 0 0 b ad b I o [ 19 BUBJUES
G0 b VN VN b 0 b 0 0 0 0 b as b I e¢'[E 18 0JES3Y204
Gs'0 - VN VN - 0 - 0 0 0 0 - ad - - 0¢'[€ 19 BZNOS 3p
050 0 VN VN I 0 b VN 0 0 0 b ad b I or'[B 13 S9PUELI]
050 b VN VN I 0 b 0 0 0 0 b 0 b I <[el9 wig
050 0 VN VN b 0 b L 0 0 0 - 0 b b w'[B 19 Uuewbiag
050 VN VN VN I 0 b VN 0 0 0 b 0 b I o [B 30 WIg
Gr'0 0 VN VN - 0 - VN 0 0 0 - 0 - - or'[€ 13 BZNOS
5140 0 VN VN } 0 } VN 0 0 0 } 0 } I 1¢'[ 19 119[eAlS]
Jatrenb ABojopoyaw ayy oj a109g ¥10 €10 4L} 110 010 60 8D LD 90 11 0 €0 (4] 10 (s) 10y

Jutod Juawssasse £yjenp

"S9IPNIS PaPN|IUI Y} JO 1UBLUSSASSE [2160j0POY1| *Z alqerL

19/29

Rev Bras Cineantropom Desempenho Hum 2026, 28: 109296



Muscle strength in Brazilian youth

Table 3. Results of studies in this review and previous Report Card Project reviews*'? that classified
outcomes based on muscle strength levels by age group; characteristics of studies in this review that
classified outcomes based on muscle strength levels regardless of age group; and updated prevalences
of achieving adequate muscle strength levels previously reported by the Brazilian Report Card Project'.

Lima et al.

Percentage of individuals

i . Reference
Study Age group / Sample classified as having
Author location size Tests used adequate/healthy muscle l:lat;ief(:l:f:tri o
strength levels
17.4% (total sample, n = 151)
14 - 19 years; 20.4% (boys, n = 83)
n = 866; 14.8% (girls, n = 68) Bt
Boys, n = 406; 13.3% Society for
Lima and Silva*s  S@o José Girls, n = 460; Handgrip  (age group 14-15 years, n = 34) T
14-15 years, n = 255; 18.3% Physiology™®
16-17 years, n = 509; (age group 16-17 years, n = 93)
18-19 years, n = 102 23.5%
(age group 18-19 years, n = 24)
53.0% (total sample, n = 337)
14-19 anos, n = 636; 36.5% (boys, n = 84) Canadian
Boys, n = 230; 62.3% (girls, n = 253) Society for
Silvaetal.”s  Floriandpolis Girls, n = 406; Handgrip 49.3% Exercise
14-16 years, n = 420; (age group 14-16 years, n = 207) Physiology®
17-19 years, n = 216 60.2%
(age group 17-19years, n=130)
14-19 years, n = 923 37.8% (total sample, n = 349)
(Boys, n = 436; 33.7% (boys, n = 149)
Girls, n = 487; 40.3% (girls, n = 200)
Girls, 14-15 years; 32.5%
n=152 (girls, 14-15 years; n = 51)
Girls, 16-17 years; 43.4% )
n=292 (girls, 16-17 years; n = 128) S%i’::fy'afgr
de Lima et al.>! Sado José Girls, 18-19 years;  Handgrip 45.9% e o
n=43 (girls, 18-19 years; n = 21) Physiology®®
Boys, 14-15 years; 24.0%
n=122 (boys, 14-15 years; n = 30)
Boys, 16-17 years; 35.5%
n=244 (boys, 16-17 years; n = 87)
Boys, 18-19 years; 44.9%
n=70 (boys, 18-19 years; n = 32)
15 -18 years o Canadian
B Floriandpolis, n=971 _ 346% (Jf,ml sample, n = 336) Society for
im et al.” S ) T Handgrip 26.2% (boys, n = 130) f
anta Catarina ~ (Boys, n = 496; 43.4% (girls, n = 206) Exercise
Girls, n = 475) ’ ’ Physiology®°
Medicine ball throw
51.8% (total sample, n = 622)
7-17 years Medicine 52.8% (boys, n = 288) )
Saldanha gsgtilcg:é n=1200  ballthrow;  51.0% (girls, n = 334) g;fr’t‘;
Filho et al.*** Bt (’io Sul (Boys, n=545;  Horizontal Horizontal jump BrasiF®
Girls, n = 655) jump  29.5% (total sample, n = 354)
21.8% (boys, n=119)
35.9% (girls, n = 235)
Canadian
Total® - .
(results of 7-18 years Medlcme. 44.1% (total sample, n = 958) Somety .
South of n=2171 ball throw; Exercise
the present Brazi a . h 40.1% (boys, n = 418) ) .
. razil (Boys, n=1041;  Horizontal ) Physiology®’;
systematic Gi _ ; 47.8% (girls, n = 540) ;
) irls, n =1130) jump Projeto Esporte
review) BrasiF®
Total: (results Al 7 toyears  Handori S%ac'l‘:tdy'af‘gr
of the previous geographical Medicine 57.8% (total sample, n = 8,787) f
. > . n=15208 . Exercise
systematic regions with (Boys, n =8,194): ball throw;  61.1% (boys, n = 5,009) Physiology®:
reviews of this  at least one Gi - ’ Horizontal 58.8% (girls, n = 3,778) ’ ’
N ) irls, n =7,014) ) Projeto Esporte
project) locality jump BrasiF’
All geographical 7-19 years Medicine o
Updated regions with n=17,379 ball throw; 56.1% (total sample, n = 9,745)
. ) . ) 58.8% (boys, n = 5,427)
information? at least one (Boys, n=9,235;  Horizontal 53.0% (girls, n = 4.318)
locality Girls, n = 8,144) jump ’ ’ ’

Note. *For the TOTAL, the values from the medicine ball throw test from the Saldanha Filho et al.* study were considered;
1To calculate the percentage of individuals with adequate muscular strength, the following equation was considered:
(number of individuals classified with adequate muscular strength / number of individuals from all considered studies) x100;
*Information from previous systematic reviews linked to the Brazil Report Card Project”'? and this systematic review.
SInformation originating from a study included in the first systematic review related to the Brazil Report Card Project’;
linformation originating from a study included in the second systematic review related to the Brazil Report Card Project™.
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The studies that reported muscle strength prevalence were conducted in samples
concentrated in regions of high socioeconomic status (e.g., a capital city in the
South region of Brazil, or a municipality with more than 50% of participants
in classes A/B)""**. The concentration of results stemming from these regions
biases the prevalence toward artificially higher levels of muscle strength adequacy,
as they do not represent the national scenario. Additionally, the use of different
cut-off points and the utilization of varying tests may have contributed to the
identification of higher adequacy prevalences'*".

Despite this, when combining the data from the previous review™ with
those from the present review, which totaled 17,379 participants, a significant
reduction in the prevalence of youth with adequate muscle strength levels was
observed. The combined analysis identified that 56.1% of Brazilian youth
achieved adequate muscle strength levels (58.8% for boys and 53.0% for girls).
This indicates that, despite the punctual increase observed in the 2020-2024
period, the prevalence of adequate strength in this period was still lower than
the general average of previous years, reinforcing the hypothesis of a long-term
declining trend. It is hypothesized that the decrease in the overall prevalence
of muscle strength adequacy may be related to factors such as the increase in
sedentary behavior and low adherence to physical activity recommendations, as
previously hypothesized™*. However, the difficulty in interpreting and comparing
results persists, since the absence of reference cut-oft points, based on health
criteria and validated for the Brazilian population, as well as the use of different
tests by the studies to evaluate muscle strength and its manifestations, remains
a central methodological challenge in the area.

The declining trend in muscle strength, observed in the combined analysis,
is consistent with the behavioral changes documented in the young Brazilian
population, especially in the post-COVID-19 pandemic period™’. Studies
conducted in Brazil during social isolation showed a statistically significant
reduction in physical activity time and, conversely, an expressive increase in time
dedicated to sedentary behaviors, such as screen time, both on weekdays and
weekends™ 7. Research carried out with Brazilian schoolchildren, for example,
indicated that children were seven times more likely to be physically active
outdoors for one hour or more before the pandemic than during the pandemic,
evidencing a drastic change in this behavioral pattern™.

This change in habits has a direct relationship with muscle health®. The
literature has reported an inverse association between screen time and levels

% in children and adolescents. A worrying

of strength® and physical fitness
phenomenon, pediatric dynapenia (i.e., loss of muscle strength not associated
with neuromuscular diseases), has been directly related to a sedentary lifestyle®’.
The reduction in outdoor play and structured physical activities, replaced
by hours in front of screens, limits the neuromuscular stimuli essential for
the development of muscle strength during growth phases®’. Thus, it is
hypothesized that the decline in the prevalence of adequate strength over
the years, as suggested by the combined data described in this review, may
be a direct reflection of this transition to a less active lifestyle, exacerbated
by the effects of the pandemic.

Regarding methodological quality/risk of bias, the studies included in
this review presented a score that ranged from 0.45 to 0.73. These values
are slightly lower than those observed in the previous review (0.54 to 0.82),
suggesting that methodological weaknesses persist in studies conducted in Brazil.
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The maintenance of studies with moderate to high risk of bias reinforces the
need for greater methodological rigor in future research, especially regarding
the control of confounding variables (e.g., sexual maturation, level of physical
activity) and the adoption of longitudinal designs, which, although more complex,
are essential for establishing more robust causal relationships between muscle
strength and health outcomes in children and adolescents.

Given this scenario, the promotion of physical activity that includes strength
training becomes an indispensable public health strategy. The Brazilian Physical
Activity Guide® already recommends that children and youth participate in
activities that strengthen muscles and bones. Improving muscle strength levels
through planned and supervised activities is safe and offers multiple benefits for
this age group, including improved body composition, increased bone mineral
density, and enhanced mental health'. The punctual increase in adequate
strength prevalence (2020-2024) may, perhaps, indicate a localized success of
interventions or a greater awareness of the topic in the post-pandemic period,
but the general declining trend reinforces the need for continuous and expanded
actions to reverse this worrying picture.

While the previous review (2018-2019) highlighted a strong concentration
of studies in the South region of Brazil and an absence of a common focus
regarding the investigation of muscle strength, the findings summarized in this
review revealed a thematic diversification, with prominent emphasis on the
relationship between muscle strength and health outcomes. The most prominent
topic was the relationship between muscle strength and cardiometabolic risk,
the subject of 11 studies. This result is consistent with the growing body of
evidence that credits muscle strength with unique and independent benefits
related to the metabolic and cardiovascular health of children and adolescents'.

Regarding the findings of this review (2020-2024), the reduced number of
studies that aimed to investigate the impact of the COVID-19 pandemic on
muscle strength in Brazilian children and adolescents is noteworthy. Only one
of the 36 included studies had this objective, finding no significant changes
in handgrip strength in a small sample of schoolchildren followed for three
months’. Furthermore, it is highlighted that no study with data collection in
the context of the pandemic estimated the prevalence of achieving adequate
muscle strength. Investigating the impact of the pandemic on muscle strength
in national studies is justified because it contributes to understanding the
long-term consequences for the health of young Brazilians, identifying possible
deficits that may require public health interventions in the future.

Additionally, it is crucial to contextualize the findings of this review. Although
the included studies were published during the years 2020 to 2024, a detailed
analysis of the data revealed that more than 80% of the studies used data
collected before the onset of the pandemic in 2020. This interval between the
data collection period and publication is common in the scientific community, but
in this specific case, it has significant implications: the majority of the evidence
summarized in this review does not reflect the reality of muscle strength in
Brazilian children and adolescents during or after the pandemic period, but
rather the pre-COVID-19 scenario. Consequently, the results presented here
should be interpreted as a snapshot of research conducted before the pandemic,
and not as a representation of the current state of muscle strength in this
population, which may have been substantially altered by the lifestyle changes
imposed during the 2020 to 2022 period™ .
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Some limitations of the present systematic review must be acknowledged:
1) although studies published during the years 2020 to 2024 were included,
the majority of the information came from research carried out with data
collected before the COVID-19 pandemic, which limits the understanding of
the potential impact that lifestyle changes during the pandemic period may
have caused on muscle strength levels in Brazilian children and adolescents.
Furthermore, no study with data collection in the context of the pandemic
estimated the prevalence of achieving adequate muscle strength levels in this
population; 2) the non-inclusion of studies not published in scientific journals
(e.g., theses, dissertations) may contribute to publication bias; 3) although
distinct databases were used to gather the information for this review, it is
possible that studies published on platforms not included in this review were
not incorporated; 4) the reduced number of studies that aimed to estimate the
prevalence of adequate muscle strength levels is considered a limitation, as it
may restrict the extrapolation of the observed prevalences to other Brazilian
regions; 5) the limited number of studies that aimed to classify muscle strength
values considering the age group of the evaluated individuals is considered
a limitation of this review, as it prevents the estimation of the prevalence of
achieving adequate muscle strength levels for children and adolescents.

The present systematic review update identified a relevant declining trend in
the prevalence of adequate muscle strength in Brazilian children and adolescents
when the data were analyzed considering the historical totality. The combined
analysis of studies up to 2024 indicated that only 56.1% of youth achieved
adequate levels of muscle strength (58.8% for boys; 53.0% for girls). Despite
the growing focus of the national literature on investigating the relationship
between muscle strength and cardiometabolic health outcomes, methodological
challenges and a significant gap persist in the investigation of post-pandemic
effects. Given this scenario, the implementation of public health strategies
aimed at promoting muscle-strengthening activities is necessary, with a view
to reversing the declining trend in muscle strength and protecting the future
health of children and adolescents in Brazil.
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