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Assessment of children’s physical fitness and school
health in the province of San Luis, Argentina
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Karim A. Neme?, Maria B. Magallanes?, Gaston C. Garcia®

ABSTRACT

Introduction. The assessment of physical fitness (PF), is useful strategy to know the current status
of schoolchildren. Our primary objective was to measure the current health status and PF levels of
schoolchildren in San Luis and to develop PF reference tables.

Population and methods. Schoolchildren aged 9 to 12 years (boys and girls) were assessed based on
2 health indicators: body mass index and blood pressure. PF was measured using the ALPHA-Fitness
test battery. Blood pressure, body mass, height, foot and hand length, standing long jump, 30 m sprint,
4 x 10 m agility test, and 20 m shuttle run test were assessed. The body mass index (BMI) and biological
maturation were estimated.

Results. A total of 15548 schoolchildren were assessed. Average systolic blood pressure was
101 £ 10 mmHg and diastolic blood pressure, 66 £ 7 mmHg; BMI: 20.2 + 4.3 kg/m?. Average PF was, in
the cardiorespiratory component, VO, max.: 39.87 + 3.2 mL/kg/min and speed reached during the 20 m
shuttle run test: 8.9 + 0.6 km/h; in the musculoskeletal component, standing long jump: 120.6 £ 23.9 cm,
30 m sprint: 6.56 £ 0.85 s, 4 x 10 m agility test: 15.17 £ 1.82 s. The performance was better in the boys
group (p < 0.001).

Conclusion. Blood pressure was normal. Fifty percent of the sample was overweight or obese as per
their BMI. Both boys and girls showed low PF levels. PF reference tables for schoolchildren from San
Luis were developed for the first time.

Keywords: cardiovascular risk; physical functional performance; Argentina; stress test; child.

doi: http://dx.doi.org/10.5546/aap.2022-02975.eng

To cite: Aimar DE, Bafiuelos A, Menéndez J, Garcia Lépez YM, et al. Assessment of children’s physical fitness and school health in the province of
San Luis, Argentina. Arch Argent Pediatr 2024;122(1):€202202975.

aUniversidad de La Punta, San Luis, Argentina.

Correspondence to Damian E. Aimar: damianeduardoaimar@gmail.com

Funding: This study was funded by Universidad de La Punta, City of La Punta, San Luis, Argentina.
Confilict of interest: None.

Received: 12-21-2022
Accepted: 5-17-2023

creator. Noncommercial — Only noncommercial uses of the work are permitted. Noderivatives - No derivatives or adaptations
of the work are permitted.

This is an open access article under the Creative Commons Attribution—-Noncommercial-Noderivatives license 4.0 International.
@ @@@ Attribution - Allows reusers to copy and distribute the material in any medium or format so long as attribution is given to the



https://orcid.org/0000-0002-6363-935X
https://orcid.org/0000-0002-7753-4276

INTRODUCTION

Physical fitness (PF) is one of the most
relevant health indicators.” Moderate and high
levels of PF, specifically cardiorespiratory fitness
and muscle strength, are associated with a low
risk for metabolic diseases."? More recent studies
have demonstrated a relationship with other
benefits: an increased bone mineral density, a
better development of motor skills, a reduction of
depression symptoms, and improved emotional,
social, and cognitive well-being in children.>® For
these reasons, measuring PF levels at school age
has been one of the most widely used strategies
globally®-'2 to reflect the functional status of the
different body organs, systems, and structures
that are related to physical activity and exercise.'

According to the bibliography, the ALPHA-
Fitness test battery'® is recommended to assess
PF in schoolchildren, which has been shown to
be a safe, valid, reliable, and sensitive tool to
measure health-related PF in child and adolescent
populations.''® In America, Argentina was the
first country to implement the ALPHA-Fitness
test battery.® A total of 1867 boys and girls from
different provinces were assessed: Entre Rios,
Mendoza, Buenos Aires, Misiones, and Santa
Cruz. This study allowed to develop, for the first
time, reference tables (percentiles) for Argentine
schoolchildren. A second study was carried out
in the province of Neuquén in 4487 male and
female schoolchildren aged 9 to 18 years. In
both studies, PF levels were low; 1 out of 3 boys
and 2 out of 3 girls had low PF levels; the latter
was the most affected group.

These studies have set an important national
precedent; however, the Argentine territory is
very large and the PF levels of the remaining
17 provinces, including San Luis, are still unknown.
It is also worth noting that those studies were
conducted before the World Health Organization
had declared the health emergency caused by
the COVID-19 pandemic. Argentina established
a preventive and mandatory social isolation
policy. Consequently, the habits and behaviors
of schoolchildren changed, resulting in a notable
decrease in physical activity (PA) habits and PF
levels.’®22 This situation increases the risk for
metabolic diseases. All of the above has resulted
in a great interest by the scientific community
on a global scale. A document developed by
46 experts from different countries has been
recently published, which includes a list of the
top 10 international priorities for research and
surveillance of PF in children and young people
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worldwide.? In addition, Argentina developed a
document on the safety and importance of PA and
sports in the pediatric population.?*

For this reason, we proposed 2 objectives: to
measure the current health status and PF levels
of schoolchildren aged 9 to 12 years from San
Luis and to develop PF reference tables. These
tables may be used by schools and municipal
and sports institutions; they will be useful for
physical education, to promote health, identify
students with risk factors, design physical activity
programs, and select sports talents.

METHOD
DESIGN AND SAMPLE

Descriptive, quantitative, cross-sectional,
observational study. The study population was
made up of all male and female schoolchildren
attending fourth, fifth, and sixth grade of public
and private primary schools in the province of
San Luis. The sample size was not calculated
because we attempted to measure the total
population (all schools at this level were visited).
The inclusion criteria were aged between 9 and
12 years and attending fourth, fifth, or sixth grade.
The exclusion criterion was having any illness or
injury that would make it impossible to do PA.

Procedures

The study was developed in the province of
San Luis between June and September 2022
under the project titled Mapa Deportivo
Provincial (Provincial Sports Map). Twenty
measurement teams were established, made
up of physical education teachers, Red Cross
technicians, and advanced students of both
degrees. Each of the teams participated in
50 hours of theoretical and practical training. Then,
a pilot test was conducted on 1000 schoolchildren
to adjust technical issues, procedures, and data
collection accuracy.

The study was conducted in accordance
with the Declaration of Helsinki and
Resolution 1480/11 by the Argentine Ministry of
Health in relation to research in human beings. All
schoolchildren had medical clearance and gave
their assent and delivered the written informed
consent of their parents. Prior to the assessments,
schools received a ministerial resolution with
all the accurate information. This study was
approved by the Ethics Committee of Universidad
de La Punta, San Luis, Argentina.

In addition, the project was assessed and
endorsed jointly by the Ministry of Science



and Technology, the Ministry of Education, the
Ministry of Health, and the Department of Sports
of San Luis.

Students in whom hypertension and/or obesity
were detected were immediately referred to the
Ministry of Health, which contacted their families
through its health care agents. In addition, parents
were informed of this situation.

Blood pressure. Blood pressure was
measured using pediatric cuffs and in accordance
with the protocol proposed by the National
School Health Program (Programa Nacional
de Salud Escolar, PROSANE, Argentina).?®
Systolic blood pressure (SBP) and diastolic blood
pressure (DBP) were classified according to
the PROSANE reference values based on age,
weight, and height.?® This measurement was
conducted by Red Cross providers.

Morphological component. Body weight,
standing and sitting height, arm span (distance
between the ends of both arms), and foot and
hand length were measured. Measurements were
done in accordance with the protocols proposed
by the International Society for the Advancement
of Kinanthropometry.?¢ Children were weighed
barefoot using a portable electronic scale HBF-
500INT (OMROM), with a 0.100 kg precision.
Height was recorded using a stadiometer
(SECA 206). Hand length was measured using
a short-leg caliper, while foot length, using a
long-leg caliper.?® The body mass index (BMI)
was estimated (BMI: kg/m?). Participants were
identified as being overweight or obese based on
the Sociedd Argentina de Pediatria criteria.?” The
formula proposed by Malina et al.?® was used to
estimate the peak height velocity (PHV).

Musculoskeletal component. The standing
long jump (SLJ) was used as an indicator of lower
limb strength. It consists in jumping the longest
distance possible from a standing start (without
racing ahead), with both feet and swinging both
arms. The distance is measured from the starting
line to the point where the back of the heel
nearest to the starting line lands on the ground.®

Speed component. The 30 m sprint was used.
It consists of running the distance of 30 m in the
shortest time possible. A hand-held stopwatch
was used to record the time. Subjects were
behind the starting line and held a split-stance
standing position (one foot forward and one
foot back).

Motor component. The 4 x 10 m speed/
agility test was used. It consists in running back
and forth between two lines 10 m apart taking
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3 sponges alternately as quickly as possible. The
total distance run is 40 m.°

Cardiorespiratory component. The 20 m
shuttle run test was used.?® It consists of running
back and forth in both directions on a 20 m
track marked between 2 separate lines. Aerobic
performance was recorded using the final speed
reached (FSR) in the last completed stage.* The
following equation was used to estimate the VO,
max.:

VO, max. = 31.025 + (3.238*S)

- (3.248*S) + (0.1536*S*A)

S: speed as km/h'. A: age in years.

Two measurements were recorded for each
test, except for the 20 m shuttle run test, which
was assessed only once. The best performance
result was used for data analysis, as suggested
in the bibliography.®

Statistical analysis

Data were analyzed using the SPSS 22.0
statistical software package. Before analysis,
the Kolmogorov-Smirnov test (for normality)
and the Levene test (for homoscedasticity) were
done. Percentile charts were developed using
the LMS method and the LMS Chart Maker
Light software.®'? Descriptive statistics (mean
and standard deviation) were subsequently
implemented. The Mann-Whitney U, a non-
parametric test, was used to determine significant
differences among variables. A value of p < 0.001
(alpha) was accepted in all cases.

RESULTS

There are a total of 21 337 schoolchildren in
fourth, fifth, and sixth grade in the province of San
Luis. Measurements were performed in 15548
(73%) of them. The remaining 27% accounts for
5789 schoolchildren who were not assessed:
4586 (21%) because they were absent on the day
of measurement and 1203 (6%) because they did
not meet the eligibility criteria.

Table 1 describes the anthropometric
characteristics, blood pressure, and physical
fitness of both groups in the sample.

All recorded variables showed statistically
significant differences between sexes (p < 0.001),
except for age and BMI. Boys showed a better PF
level than girls (p < 0.001).

SBP was statistically better in the boys group
(p < 0.001). Based on SBP classification,? 77%
of all schoolchildren assessed was below the 90™
percentile (75% of boys and 80% of girls); 10%,
in the 90" percentile (11% of boys and 7.5% of



girls); 10%, in the 95™ percentile (10% of boys
and 12% of girls); and 1.6%, in the 95" percentile
+ 12 mmHg (2% of boys and 1% of girls).
Likewise, DBP was higher in the boys group
(p < 0.001). Based on DBP classification,? 83%
of all schoolchildren assessed was below the
90" percentile (83% of boys and 82% of girls);

TasLE 1. Descriptive analysis of measured variables
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10%, in the 90" percentile (9% of boys and 7% of
girls); 9%, in the 95" percentile (10% of boys and
7% of girls); and 1%, in the 95" percentile
+ 12 mmHg (1% of boys and 1% of girls).

Table 2 describes the percent distribution
based on the BMI classification. Such distribution
was similar between sexes.

VARIABLES ALL GIRLS BOYS p <
N Mean SD N Mean SD N Mean SD
Age (years) 15 548 10.8 09 7840 10.8 0.9 7708 10.8 0.9 0.439
Maturation as per PHV (years) 15 548 -1.7 1.0 7840 -11 0.9 7708 -2.4 0.7 0.001
Body mass (kg) 15 548 43.0 120 7840 433 12.0 7708 42.6 12.0 0.001
Height (cm) 15 548 144.8 8.8 7840 1456 9.0 7708 1441 8.6  0.001
Sitting height (cm) 15 548 76.8 47 7840 775 49 7708 76.0 43 0.001
Arm span (cm) 15 548 144 .1 9.8 7840 1448 10.0 7708 1434 9.5 0.001
Hand length (cm) 15 548 15.8 1.1 7840 159 1.1 7708 15.6 1.1 0.001
Foot length (cm) 15 548 22.5 15 7840 223 14 7708 22.6 1.6  0.001
BMI (kg/m?) 15 548 20.2 43 7840 201 42 7708 20.3 43 0.318
Systolic blood pressure (mmHg) 15548 1019 102 7840 1015 104 7708 1023 9.9 0.001
Diastolic blood pressure (mmHg) 15548 66.0 71 7840 663 7.1 7708 65.7 7.1 0.001
Standing long jump (cm) 15388 1206 239 7750 1141 223 7638 1271 23.8 0.001
30 m sprint (s) 14 719 6.56 0.85 7418 6.7 0.8 7301 6.4 0.8 0.001
4 x 10 m agility test (s) 15 340 1517 182 7719 155 1.8 7621 14.8 1.8 0.001
20 m shuttle run test (stages) 14 387 1.9 1.3 7241 1.6 0.9 7146 2.2 1.5 0.001
20 m shuttle run test (km/h) 14 387 8.9 0.6 7241 88 05 7146 9.1 0.7  0.001
20 m shuttle run test (m) 14 387 309.1 230.9 7241 2485 1711 7146 3705 264.9 0.001
Estimated VO, max. (mL/kg/min) 14 387 39.8 32 7241 390 26 7146 40.6 3.6 0.001
SD: standard deviation.
p: significance level.
BMI: body mass index.
PHV: peak height velocity.
VO, max.: maximal oxygen consumption based on the 20 meter shuttle run test.
TaBLE 2. Classification based on body mass index (BMI)#”
BMI classification Girls Boys Both
Severe malnutrition n=9 n=14 23
0.1% 0.2% 0.1%
Moderate malnutrition n =59 n =47 106
0.8% 0.6% 0.7%
Normal n =4030 n =3516 7546
51.4% 45.6% 48.5%
Obesity n=1709 n = 2352 4061
21.8% 30.5% 26.1%
Overweight n =2033 n=1779 3812
25.9% 23.1% 24.5%
Total n=7840 n=7708 15548
100% 100% 100%
n: number.

BMI: body mass index.
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TasLE 3. Standards for anthropometric variables and physical fitness in the boys group

Age n L M S p10 p25 p50 p75 p90
Height (cm)
9 1732 0.349 134.328 0.046 126 130 134 139 143
10 2266 0.536 139.675 0.046 131 135 140 144 148
11 3115 0.030 144.745 0.048 136 140 145 149 154
12 595 -0.971 155.527 0.057 144 150 156 162 168
Body mass (kg)
9 1732 -0.911 32.989 0.239 25 28 33 39 48
10 2266 -0.725 37.485 0.244 28 32 37 45 54
1 3115 -0.613 41.108 0.246 30 35 41 49 59
12 595 -0.521 49.028 0.250 36 42 49 58 71
Arm span (cm)
9 1732 0.534 132.801 0.055 123 128 133 138 143
10 2266 0.949 138.685 0.053 129 134 139 144 149
11 3115 0.687 144.365 0.054 134 139 144 150 155
12 595 0.512 155.474 0.062 143 149 155 162 169
Standing long jump (cm)*
9 1715 1.100 118.270 0.184 89 104 118 133 147
10 2250 1.077 121.347 0.182 92 107 121 136 150
11 3085 1.109 128.940 0.179 98 113 129 144 159
12 588 1.564 139.828 0.184 103 122 140 156 172
30 m sprint (s)*
9 1670 -0.813 7.150 0.118 6.17 6.63 7.15 7.75 8.46
10 2177 -0.672 6.876 0.113 5.96 6.39 6.88 7.43 8.05
11 3012 -0.761 6.570 0.112 5.70 6.11 6.57 7.09 7.70
12 559 -0.819 6.277 0.118 5.42 5.82 6.28 6.81 7.42
4 x 10 m agility test (s)*
9 1711 -1.327 15.556 0.112 13.58 14.49 15.56 16.82 18.36
10 2251 -1.377 15.024 0.109 13.16 14.02 15.02 16.22 17.67
11 3070 -1.552 14.367 0.109 12.60 13.41 14.37 15.52 16.94
12 589 -1.923 13.981 0.113 12.24 13.03 13.98 15.17 16.71
Estimated VO, max. (mL/kg/min)*
9 1592 -16.465 41.838 0.029 40.6 411 41.8 42.8 445
10 2091 -10.975 40.469 0.046 38.6 39.4 40.5 42.0 44.8
1 2829 -6.568 39.422 0.067 36.7 37.9 39.4 41.6 451
12 558 -2.438 37.044 0.109 32.7 34.6 37.0 40.1 44.3
20 m shuttle run test (km/h)*
9 1592 -16.462 8.669 0.030 8.4 8.5 8.7 8.9 9.3
10 2091 -11.472 8.779 0.044 8.4 8.6 8.8 9.1 9.7
11 2829 -7.376 8.954 0.060 8.4 8.6 9.0 9.4 10.1
12 558 -3.265 9.197 0.088 8.3 8.7 9.2 9.8 10.7

L: asymmetry (lambda).

M: median.

S: coefficient of variation (sigma).

n: number.

VO, max.: maximal oxygen consumption based on the 20 meter shuttle run test.

*Differences in the number of schoolchildren measured in the tests are mainly due to school operational and/or climatic reasons.



TasLE 4. Standards for anthropometric variables and physical fitness in the girls group
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Age n L M S p10 p25 p50 p75 p90
Height (cm)
9 1776 -0.728 134.109 0.051 125 130 134 139 144
10 2310 0.368 140.576 0.051 131 136 141 145 150
11 3165 1.320 147.549 0.049 138 143 148 152 157
12 589 2.212 152.640 0.045 143 148 153 157 161
Body mass (kg)
9 1776 -0.850 32.723 0.235 25 28 33 39 47
10 2310 -0.572 37.380 0.244 28 32 37 44 54
1 3165 -0.378 42.810 0.244 31 37 43 51 61
12 589 -0.281 47.341 0.239 36 42 48 57 67
Arm span (cm)
9 1776 -0.432 132.162 0.059 122 127 132 138 143
10 2310 0.634 139.416 0.058 129 134 139 145 150
1 3165 1.693 147.053 0.055 136 142 147 152 158
12 589 2.692 152.600 0.051 142 148 154 159 163
Standing long jump (cm)*
9 1758 0.676 103.827 0.196 78 91 104 118 132
10 2286 0.756 109.589 0.191 83 96 110 124 138
11 3129 0.932 115.801 0.189 87 101 116 130 145
12 577 1.045 119.738 0.194 89 104 120 136 151
30 m sprint (s)*
9 1632 0.349 7.342 0.046 6.27 6.76 7.34 8.05 8.92
10 2148 0.536 7.067 0.046 6.04 6.51 7.07 7.74 8.56
1 2953 0.030 6.753 0.048 5.77 6.23 6.75 7.38 8.12
12 568 -0.971 6.529 0.057 5.57 6.01 6.53 7.14 7.87
4 x 10 m agility test (s)*
9 1759 -0.230 16.361 0.107 14.22 15.24 16.36 17.58 18.92
10 2272 -0.722 15.767 0.103 13.83 14.74 15.77 16.92 18.23
11 3115 -1.096 15.170 0.104 13.33 14.19 15.17 16.31 17.64
12 573 -1.391 14.825 0.108 13.00 13.84 14.82 15.99 17.41
Estimated VO, max. (mL/kg/min)*
9 1624 -3.95 40.95 0.07 39.4 39.8 40.3 411 43.0
10 2130 -3.95 40.95 0.07 37.6 38.0 38.7 40.3 42.5
11 2947 -3.51 39.54 0.08 35.7 36.2 37.0 39.0 41.5
12 540 -3.10 38.32 0.09 34.6 35.1 ¥ 37.8 40.3
20 m shuttle run test (km/h)*
9 1624 -4.93 9.08 0.06 8.4 8.5 9.1 9.5 10.1
10 2130 -4.69 9.16 0.06 8.4 8.6 9.2 9.5 10.2
11 2947 -4.46 9.28 0.07 8.4 8.6 9.2 9.5 10.4
12 540 -4.22 9.40 0.07 8.3 8.7 9.3 9.5 10.6

L: asymmetry (lambda). M: median.

S: coefficient of variation (sigma).

n: number.

VO, max.: maximal oxygen consumption based on the 20 meter shuttle run test.

*Differences in the number of schoolchildren measured in the tests are mainly due to school operational and/or climatic reasons.



Original article / Arch Argent Pediatr 2024;122(1):202202975

TaBLE 5. Physical fitness (PF) levels based on the classification as per the body mass index?

PFt Classification as per BMI*

Normal Overweight Obesity
Girls n = 4030 n = 2033 n=1709
SLJ (cm) 118 + 22 112 + 21 104 + 20
30 m sprint (s) 6.5+0.7 6.7+0.8 7.1+£0.8
4 x 10 m agility test (s) 15.2+1.7 155+1.7 16.2+1.8
VO, max. (mL/kg/min) 394+27 38.7+23 389+25

Normal Overweight Obesity
Boys n = 3516 n=1779 n = 2352
SLJ (cm) 135+ 22 127 £ 22 114 + 20
30 m sprint (s) 6.1+0.8 6.3+0.9 6.8+0.8
4 x 10 m agility test (s) 143+1.8 146 +1.7 156+1.8
VO, max. (mL/kg/min) 41.7+£3.7 404 £3.7 38.8+24

PF: physical fitness.

* Expressed as mean + standard deviation.
BMI: body mass index.

SLJ: standing long jump.

VO, max.: maximal oxygen consumption based on the 20 meter shuttle run test.
*Participants with malnutrition were not included because they accounted for a small sample size (girls n = 67, boys n = 60).

Table 3 shows the standards corresponding to
boys’ PF, as expressed in the 10", 25%, 50, 75,
and 90" percentiles. Table 4 shows the standards
corresponding to girls’ PF, as expressed in the
10™, 25", 50t 75", and 90" percentiles.

Table 5 describes PF test values based on
the BMI. As observed, schoolchildren who had a
healthy (normal) BMI had statistically significant
higher values in PF levels, regardless of sex
(p < 0.001). No differences in PF levels were
noted between boys and girls who were classified
as overweight and obese.

DISCUSSION

An assessment of current cardiovascular
health status and PF levels in schoolchildren
aged 9 to 12 years (both girls and boys) has been
carried out for the first time in the province of San
Luis. This study allowed to develop PF reference
tables and is the study with the highest number
of schoolchildren measured in this age group
compared to national studies.®'? This is also
the first study to assess PF after the COVID-19
lockdown. A limitation of this study is that the
sample is not representative of the entire country.

In both groups (boys and girls), the
performance in the PF tests increased with
age; it was better in the boys group. Such
differences between groups are consistent
with other previously published studies.®2
The cardiorespiratory and musculoskeletal

components were notably lower compared to
national®' and international studies.'®"® In the
morphological component, it was observed
that 50% of the schoolchildren assessed were
classified as overweight or obese, regardless
of sex, which was higher than other previously
published studies, mainly in the boys group.®1231:32
Similar to other studies, schoolchildren who were
classified as having a healthy BMI had a better
performance in the PF tests.®1?

There are several reasons for the low
performance in PF levels and the high number
of subjects classified as overweight or obese,
which are not necessarily related to the pandemic.
Actually, studies conducted before the pandemic
had already reported a reduction in PF levels”933
and a high BMI among girls." Both boys and
girls have a low level of PA, do not participate in
extracurricular sports, spend a large part of the
day sitting at school and during their leisure time,
and spend, on average, more than 4 hours using
screens.' The BMI of Argentine schoolchildren
has also increased in the past 2 decades (2001-
2011 and 2011-2021). This partially accounts for
the increase in body weight in schoolchildren.3?

During the pandemic, these characteristics
were reinforced, as the decrease in PA time, the
alteration in sleeping hours, and the increase in
hours in front of screens intensified.6.18.19.21.22.34
Pajek (2020) conducted a longitudinal study in
1500 male and female schoolchildren aged 11



to 13 years and reported a decrease in motor
development resulting from decreased PA time
during the pandemic.?? Jarnic et al. reported
a decrease in PF levels and an increase in
post-pandemic body weight gain in children
between 7 and 11 years of age.** A longitudinal
study started prior to the pandemic conducted
new measurements after the pandemic and
found a decrease in PF, mainly the aerobic and
musculoskeletal components.??

In relation to BP, the vast majority of
schoolchildren were below the 90" percentile in
both measurements, suggesting that most of the
population has normal BP values. A proportion
of the population was in the highest percentiles,
indicating a higher risk for arterial hypertension.
It is important to continue monitoring BP and
promote healthy habits to prevent hypertension.

CONCLUSION

Most schoolchildren had healthy BP levels;
a high percentage of them had high BMI values.
In addition, PF test performance was always
better in the boys group.

The first PF reference tables specific for
children of San Luis have been developed,
and this accounts for a major advance in PF
assessment in this population. ®

REFERENCES

1. Ortega FB, Ruiz JR, Castillo MJ, Sjoéstrom M. Physical
fitness in childhood and adolescence: a powerful marker
of health. Int J Obes (Lond). 2008;32(1):1-11.

2. Castillo-Garzéon MJ, Ruiz JR, Ortega FB, Gutiérrez A. Anti-
aging therapy through fithess enhancement. Clin Interv
Aging. 2006;1(3):213-20.

3. Chaddock L, Erickson Kl, Prakash RS, Kim JS, et al. A
neuroimaging investigation of the association between
aerobic fitness, hippocampal volume, and memory
performance in preadolescent children. Brain Res.
2010;1358:172-83.

4. Donnelly JE, Hillman CH, Castelli D, Etnier JL, et al.
Physical activity, fitness, cognitive function, and academic
achievement in children: a systematic review. Med Sci
Sports Exerc. 2016;48(6):1197-22.

5. Ortega FB, Campos D, Cadenas-Sanchez C, Altmae S,
et al. zPhysical fitness and shapes of subcortical brain
structures in children. Br J Nutr. 2019;122(s1):S49-58.

6. Cristi-Montero C, Courel-Ibafiez J, Ortega FB, Castro-
Pifiero J, et al. Mediation role of cardiorespiratory fitness
on the association between fatness and cardiometabolic
risk in European adolescents: The HELENA study. J Sport
Health Sci. 2021;10(3):360-7.

7. Fort-Vanmeerhaeghe A, Roman-Vifias B, Font-Lladé R.
¢, Por qué es importante desarrollar la competencia motriz
en la infancia y la adolescencia? Base para un estilo de
vida saludable. Apunts Med Esport. 2017;52(195):103-12.

8. Rodriguez-Ayllon M, Cadenas-Sanchez C, Estévez-Lopez
F, Mufioz NE, et al. Role of physical activity and sedentary
behavior in the mental health of preschoolers, children

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24,

25.

Original article / Arch Argent Pediatr 2024;122(1):202202975

and adolescents: a systematic review and meta-analysis.
Sports Med. 2019;49(9):1383-410.

Secchi JD, Garcia GC, Espafa-Romero V, Castro-Pifiero
J. Condicion fisica y riesgo cardiovascular futuro en nifios
y adolescentes argentinos: una introduccion de la bateria
ALPHA. Arch Argent Pediatr. 2014;112(2):132-40.
Garber MD, Sajuria M, Lobelo F. Geographical variation
in health-related physical fithess and body composition
among Chilean 8" graders: a nationally representative
cross-sectional study. PLoS One. 2014;9(9):e108053.
Ramirez-Vélez R, Daza F, Gonzalez-Jiménez E, Schmidt-
RioValle J, et al. Cardiorespiratory fitness, adiposity,
and cardiometabolic risk factors in schoolchildren: the
FUPRECOL study. WestJ Nurs Res. 2017;39(10):1311-29.
Santander MD, Garcia GC, Secchi JD, Zuiiga M, et al.
Valores normativos de condicion fisica en escolares
argentinos de la provincia de Neuquén: estudio Plan de
Evaluacion de la Condicion Fisica. Arch Argent Pediatr.
2019;117(6):e568-75.

Secchi JD, Garcia GC, Arcuri CR. Evaluaciéon de la
condicién fisica en el ambito escolar: un enfoque
practico parainterpretar e informar resultados. Enfoques.
2016;28(2):67-87.

Ruiz JR, Castro-Pifiero J, Espafia-Romero V, Artero EG,
et al. Field-based fitness assessment in young people: the
ALPHA health-related fitness test battery for children and
adolescents. Br J Sports Med. 2011;45(6),518-24.
Espafia-Romero V, Artero EG, Jiménez-Pavon D, Cuenca-
Garcia M, etal. Assessing health-related fitness testsin the
school setting: reliability, feasibility and safety; the ALPHA
Study. Int J Sports Med. 2010;31(7):490-7.
Santander MD, Posadas-Martinez ML, Puga MC, Ontiveros
H, etal. Alteracion del suefio y uso de pantallas en distintas
etapas de cuarentena en provincias de la Patagonia
argentina. Rev Hosp ltal B Aires. 2022;42(3):121-8.
Garcia GC, Garcia JE. Educacion fisica en tiempo de
pandemia. PIRQAS. 2021;2(4):6-21.

Zenic N, Taiar R, Gilic B, Blazevic M, et al. Levels and
changes of physical activity in adolescents during the
COVID-19 pandemic: Contextualizing urban vs. rural living
environment. App/ Sci. 2020;10(11):3997.

Pombo A, Luz C, Rodriguez LP, Ferreira C, Cordovil.
Correlates of children’s physical activity during the
COVID-19 confinement in Portugal. Public health.
2020;189:14-9.

Sunda M, Gilic B, Peric |, Jurcev Savicevic A, Sekulic
D. Evidencing the influence of the COVID-19 pandemic
and imposed lockdown measures on fitness status in
adolescents: a preliminary report. Healthcare (Basel).
2021;9(6):681.

. Chambonniére C, Fearnbach N, Pelissier L, Genin, P,

et al. Adverse collateral effects of covid-19 public health
restrictions on physical fithess and cognitive performance
in primary school children. Int J Environ Res Public Health.
2021;18(21):11099.

Pajek SV. Impact of the COVID-19 Pandemic on the
Motor Development of Schoolchildren in Rural and Urban
Environments. Biomed Res Int. 2022;2022:8937693.
LangJJ, Zhang K, Agostinis-Sobrinho C, Andersen LB, etal.
Top 10 international priorities for physical fitness research
and surveillance among children and adolescents: a twin-
panel Delphi study. Sports Med. 2023;53(2):549-64.
Jauregui Leyes P, Gaete L, Ponczosznik MD, Renzi G,
et al. Consenso sobre la constancia de salud del nifio y
del adolescente para la realizacion de actividades fisicas
ylo deportivas. Actualizacion 2021. Arch Argent Pediatr.
2021;119(5):S212-21.

Argentati C, Codarini G, Lev D. Interpretacién y uso de



26.

27.

28.

29.

las nuevas tablas de referencia de presion arterial para
nifios, nifias y adolescentes. Programa Nacional de
Salud PROSANE. Buenos Aires: Ministerio de Salud;
2020. [Accessed on: May 24" 2023]. Available at:
https://bancos.salud.gob.ar/sites/default/files/2021-04/
interpretacion-uso-nuevas-tablas-referencia-de-presion-
arterial-prosane-2020.pdf

Esparza Ros F, Vaquero Cristébal R, Marfell-Jones M.
Protocolo internacional para la valoracion antropométrica.
Murcia: Sociedad Internacional para el Avance de la
Cineantropometria; 2011.

Cole TJ, Bellizzi MC, Flegal KM, Dietz WH. Establishing
a standard definition for child overweight and obesity
worldwide: international survey. BMJ.2000;320(7244):1240-
43.

Malina RM, Koziet SM, Kralik M, Chrzanowska M, Suder A.
Prediction of maturity offset and age at peak height velocity
in a longitudinal series of boys and girls. Am J Hum Biol.
2021;33(6):€23551.

LégerLA, Mercier D, Gadoury C,y LambertJ. The multistage
20 metre shuttle run test for aerobic fitness. J Sports Sci.

Original article / Arch Argent Pediatr 2024;122(1):202202975

30.

31.

32.

33.

34.

1988;6(2):93-101.

Garcia GC, y Secchi JD. Test course navette de 20 metros
con etapas de un minuto. Una idea original que perdura
hace 30 afios. Apunts Med Esport. 2014;49(183):93-103.
Sapag M, Dioverti C, Paramio L, Petronace A, et al.
Evaluacion nutricional y de tension arterial en nifios de
dos escuelas de poblacion vulnerable de Cutral Coy Plaza
Huincul: estudio cuantitativo y cualitativo. Arch Argent
Pediatr. 2014;112(4):337-44.

Lomaglio DB, Pacheco Agliero RE. Effects of the nutrition
transition in Argentinean children and adolescents: a
narrative review of overweight and obesity prevalence
between 2000 and 2021. J Public HealthEmerg. 2022;6:37.
Faigenbaum A, Rial Rebullido T, MacDonald J. Pediatric
Inactivity Triad: A Risky PIT. Curr Sports Med Rep.
2018;17(2):45-7.

Jarnig G, Jaunig J, van Poppel MNM. Association
of COVID-19 Mitigation measures with changes in
cardiorespiratory fitness and body mass index among
children aged 7 to 10 years in Austria. JAMA Netw Open.
2021;4(8):€2121675.





