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Abstract. Introduction. Low levels of physical activity (PA) have become one of society's major problems. Physical fitness is a predictor 
of health. Objective. The present study investigates temporary changes in lower limb power, running speed, flexibility and 
cardiorespiratory fitness before and after COVID-19. Material & Method. Cross-sectional data were collected from 2.942 young 
people (17-21 years old) of both sexes between 2011 and 2022. Performance was analyzed in relation to the explosive strength of the 
lower limbs based on standing long jump (SLJ), flexibility (sit-and-reach), cardiorespiratory resistance (20 m Shuttle Run Test) and 
speed (SP-30 m). Results.The results indicate significant (p<0.001) strong and moderate (ES = 0.45 to 1.45) decreases in the shuttle 
run in most periods for young people of both sexes, although the decline in women’s performance was twice that of men. The SLJ also 
showed a significant (p<0.001) weak and moderate (ES = 0.07-1.86) decrease in most periods, with a stronger decline in men. The 
sit-and-reach test did not demonstrate significant differences by either sex or period. In the SP-30 m, significant (p<0.001) weak (ES 
= 0.12) decreases were observed in the race time for men only between 2011-2022, while there were significant (p<0.001) strong 
(ES = 1.8-2.0) increases for women in some periods. Conclusions. The silent pandemic of physical inactivity and sedentary behaviors 
has had a greater effect than COVID-19 on levels of physical inactivity and sedentary behavior. The results of this study indicate a 
gradual and sustained reduction in the physical fitness of young adults throughout the past decade, which was greater than that caused 
by confinement due to the COVID-19 pandemic. This indicates that the level of physical fitness is so low that confinement did not 
generate significant effects on the reduction in physical fitness in the young adult population. In other words, the silent pandemic of 
physical inactivity and sedentary behaviors has had a greater effect than COVID-19 on levels of physical inactivity and sedentary 
behaviors. 
Keywords: Temporal trends, COVID-19, Physical fitness, Maximal oxygen peak, Stretching. 
 
Resumen. Introducción. Los bajos niveles de actividad física (AF) se han convertido en uno de los principales problemas de la sociedad. 
La forma física es un factor predictivo de la salud. Objetivo. El presente estudio investiga los cambios temporales en la potencia de las 
extremidades inferiores, la velocidad de carrera, la flexibilidad y la aptitud cardiorrespiratoria antes y después de COVID-19. Material 
y método. Se recogieron datos transversales de 2.942 jóvenes (17-21 años) de ambos sexos entre 2011 y 2022. Se analizó el rendimiento 
en relación a la fuerza explosiva de los miembros inferiores basada en el salto de longitud de pie (SLJ), la flexibilidad (Sit-and-Reach), 
la resistencia cardiorrespiratoria (20 m Shuttle Run Test) y la velocidad (SP-30 m). Los resultados indican descensos significativos 
(p<0,001), fuertes y moderados (ES = 0,45 a 1,45), en la carrera de lanzadera en la mayoría de los periodos para los jóvenes de ambos 
sexos, aunque el descenso en el rendimiento de las mujeres fue el doble que en el de los hombres. El SLJ también mostró una dismi-
nución significativa (p<0,001) débil y moderada (ES = 0,07 a 1,86) en la mayoría de los períodos, con una disminución más fuerte en 
los hombres. La prueba de sentarse y alcanzar no demostró diferencias significativas por sexo o período. En la SP-30 m, se observaron 
disminuciones significativas (p<0,001) débiles (ES = 0,12) en el tiempo de carrera sólo para los hombres entre 2011-2022, mientras 
que hubo aumentos significativos (p<0,001) fuertes (ES = 1,8-2,0) para las mujeres en algunos períodos. Conclusiones. La pandemia 
silenciosa de inactividad física y conductas sedentarias ha tenido un efecto mayor que el COVID-19 en los niveles de inactividad física 
y conductas sedentarias. Los resultados de este estudio indican una reducción gradual y sostenida de la aptitud física de los adultos 
jóvenes a lo largo de la última década, que fue mayor que la causada por el confinamiento debido a la pandemia COVID-19. Esto indica 
que el nivel de aptitud física es tan bajo que el confinamiento no generó efectos significativos en la reducción de la aptitud física en la 
población de adultos jóvenes. En otras palabras, la pandemia silenciosa de inactividad física y conductas sedentarias ha tenido un efecto 
mayor que el COVID-19 sobre los niveles de inactividad física y conductas sedentarias. 
Palabras clave: Tendencias temporales, COVID-19, Aptitud física, Pico máximo de oxígeno, Estiramientos. 
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Introduction 
 
 For several decades, a growing decline in the fitness 

level of the younger generation has been reported as a 
consequence of sedentary lifestyles (Booth et al., 2012; 
Park et al., 2020) caused by increasing industrialization. For 
example, Tomkinson et al. in a large study where they 
collected data from 1.185.656 Eurofit tests, observed a 
generalized decline in aerobic capacity in a population of 
children and young people aged 7-18 years in 23 European 

countries. In the same vein, several meta-analyses have 
shown a decrease in cardiorespiratory fitness and a 
stabilization of muscular strength in recent years 
(Macfarlane & Tomkinson, 2007; Tomkinson & Olds, 
2007; Tomkinson, Olds & Borms, 2007). Similarly, Matton 
et al. (2007) and Jürimäe et al. (2007) indicated reductions 
in motor skills (power, muscle strength and speed-agility) 
in young people from northern European countries. 
Westerstahl et al. (2003) observed better performance in 
Swedish 16-year-old boys in 1995 than in 1974 in the 
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Sargent jumping and flexibility tests. 
Tomkison et al. (2021) extracted data from 34 studies 

of 10.940.801 children and adolescents from 24 high-in-
come countries, 4 upper-middle-income countries, and 1 
low-income country between 1960 and 2017 to estimate 
national and international temporal trends in long jump 
(SBJ) performance. They observed an insignificant im-
provement (per decade) in SBJ performance of 1.73 cm (95 
% CI: 1.71-1.75), 0.99 % (95 % CI: 0.97-1.01) with a 
standardized effect size of 0.07 (0.07-0.07) over the entire 
period, with a steady rate of improvement from the 1960 
through the 1980, slowing in the 1990, before declining. 
The study concludes by indicating a decline from 2000 on-
wards in explosive strength performance in children and ad-
olescents. These results are contradictory to the study by 
Pinoniemi et al. (2020) who observed, on the contrary, a 
small increase in jump length of 12.6 cm in 65,527 young 
Americans (aged 10 to 17 years) between 1911 and 1990. 

In another study by Tomkison et al. (2021) using data 
from 137 studies, they estimated time trends for 965 264 
children and adolescents from 19 high-, middle-, and high-
income countries between 1981 and 2014. Overall, they 
identified a moderate decrease in oxygen consumption of 
3.3 mL/kg/min (95% CI -3.5 to -3.1), equivalent to 7.3% 
(95% CI -7.8% to -6.7%) over the 33-year period. This in-
ternational decline occurred with each decade and leveled 
off around 2000. Trends also differed in magnitude and di-
rection among countries, but most showed declines. 

Vanhelst et al. (2024) analyzed functional physical ca-
pacity data from several cross-sectional studies in 15420 
French children and adolescents aged 9 to 16 years between 
1999 and 2022. They identified a large decrease in mean 
20m round-trip sprint performance (decadal trend (95% 
CI: -1.42 SD (-1.45, -1.39) or -18.4% (95% CI: -18.8, -
18.0)) between 1999 and 2022. and observed a breakpoint 
in 2010. There was a large decrease in the mean 20mSRT 
yield before 2010 (decadal trend (95% CI): -2.31 SD (-
2.39, -2.24)), which decreased 0.06-fold to a negligible de-
crease after 2010 (decadal trend (95% CI): -0.15 SD (-
0.20, -0.10)). Between 1999 and 2022, there was a small 
trend in distributional skewness, with slightly smaller de-
clines experienced by high-performing participants (above 
the 75th percentile). The data suggest a significant decline 
in performance on the 20m test in French children and ad-
olescents since 1999. This downward trend is attenuated 
since 2010. In contrast, other studies did not report secular 
declines in physical fitness in different populations. Ander-
sen et al. (2010) reported no differences in maximal oxygen 
consumption rate (Vo2max) in three different cohorts of 
Danish adolescents, assessed in 1983, 1997, 2003. Several 
systematic reviews inquired about changes in the physical 
fitness of United States (U.S.) Army infantry trainees be-
tween 1976-2015, indicating that there were no significant 
changes in physical attitude test performance over this pe-
riod, a small improvement in abdominal performance and a 
decrease in performance in the two-mile run. Wyss et al. 
(2019) reviewed the physical fitness results of 306746 Swiss 

recruits, between 2006-2015 and reported that aerobic en-
durance and muscular power performance showed no sec-
ular changes over time, while balance decreased during this 
10-year period.  

The COVID-19 pandemic caused general confinement 
of the population worldwide throughout 2020, restricted 
the population of adolescents and young adults to attending 
academic activities while limiting the possibility of partici-
pating in physical or sports activities (Mata et al., 2024; 
Montoya Hurtado et al., 2024). This restriction on the 
practice of physical activities for adolescents and young peo-
ple led to a large number of studies that analyzed the impact 
of the pandemic on physical fitness (Villodres et al., 2021; 
Wunsch, Kienberger & Niessner, 2022; Becerra Patiño et 
al., 2023; Cartes Alarcón et al., 2023; Eilertsen et al., 
2024).  

A retrospective study by Lee et al. (2022) used public 
data from the Korean Ministry of Education on 29,882 high 
school students (13-15-year olds: 14,941 males and 12,841 
females) between 2019 and 2021. The variables that deter-
mined physical fitness were the following: BMI, 20 m shut-

tle run (20mSRT), grip strength, sit-and-reach, and speed 
over 50 m. The results of the study indicated that the 
COVID-19 pandemic had a negative impact as demon-
strated by an increase in BMI and a significant decrease in 
cardiorespiratory resistance and grip strength. The authors 
highlight that adolescents’ level of physical fitness was much 
lower after the COVID-19 pandemic than before.  

In Japan (Kidokoro et al., 2023) a large study was con-
ducted with 16 million schoolchildren aged 10 to 14 years 
old. The main objective of the study was to examine the 
temporal trends (2013-2021) of physical fitness in Japanese 
children and adolescents before and during the COVID-19 
pandemic. The results indicated a significant decrease in 

performance in the 20mSRT and abdominal strength. This 
decrease was 18 to 15 times greater during the pandemic 
than the improvements seen before the pandemic.  

All of these findings lead to the question of which of the 
two pandemics: COVID-19 or the secular decline in physi-
cal fitness, has had a greater impact on the decline in physi-
cal fitness in young people. Previous studies are inconclu-
sive about fitness trends in young populations. Globally, in-
formation is available on different fitness trends by geo-
graphic region. To our knowledge, no information is avail-
able on secular trends in physical fitness among Colombian 
youth before and after the COVID-19 pandemic.  

Therefore, the purpose of this study was to observe the 
temporal trends (2011-2022) of the physical fitness of a 
group of young Colombian adults before and after the pan-
demic. This is one of the few studies to cross-sectionally 
observe the evolution of physical fitness and the impact of 
COVID-19. 

 
 
Material & methods  
 
Methodology 
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This was a retrospective cross-sectional study with a 
quantitative approach (Setia, 2016), which collects and an-
alyzes data on cardiorespiratory endurance, muscular 
power, flexibility and speed of young people in the city of 
Bogotá between 2011 and 2022 (2011 n=231; 2012 
n=109; 2013 n=232; 2014 n=212; 2015 n=232; 2016 
n=243; 2017 n=333; 2018 n=470; 2019 n=445; 2021 
n=233; 2022 n=202) to estimate temporal trends.The data 
were obtained from evaluations each semester of young 
applicants to the sports degree program. The evaluations 
were conducted under the same standardized protocols by 
teachers of the program and at the same time, from 8:00 
am to 12:00 pm. Each of the athletes signed the assent and 
the parents signed the informed consent of voluntary 
participation, in which the objective, scope and procedure 
of the study were explained in detail. Each procedure was 
developed under the principles established by the Helsinki 
declaration (World Medical Association, 2013) and 
resolution 8430 of the Colombian Ministry of Health 
(1993) was considered, declaring the study as low risk 
according to Colombian regulations from the standards and 
guidelines for research from non-invasive procedures.  

 
Participants 
This study used data from 2.942 applicants to the 

Bachelor of Sports program during the period 2011-2022. 
Of the sample, 79.76% were men (n= 2347) and 20.23% 
were women (n= 595), and the participants had an average 
age of 18.5±1.7 years. The data were acquired from 
records that are added every six months to the database of 
the sports degree program. We excluded participants 
whose test scores were equal to or greater than the 75th 
percentile. Before completing the tests, all applicants were 
informed of the objectives, risks and benefits and signed the 
informed consent form. In the case of minors, the legal 
persons responsible for the applicants provided informed 
consent.  

 
Instruments 
Physical fitness was assessed through a series of validated 

standardized indirect tests that are widely used 
internationally (Lovecchio et al., 2019). The tests were 
evaluated at different times by a group of experts in the 
application of these tests who used the same protocols and 
instruments according to a guide document written for this 
purpose. The participants received comprehensive 
instructions on the movements, and expert professors 
conducted demonstrations prior to the measurements. 

 
Tests 
Standing long jump (SLJ) 
The objective of this test was to evaluate the explosive 

strength of the lower limbs. The participants performed a 
horizontal jump (systematic error of nearly 0) (Ortega et 
al., 2008) in an attempt to achieve the greatest distance. 
They started in a static standing position with their arms at 
their waists and jumped. The distance from the starting line 

to the heel of the foot closest to the line was measured. Two 
attempts were made, with a recovery time of 6 minutes 
between each jump. The highest value was recorded for the 
analyses.  

 
Sit-and-Reach (SAR) 
The European protocol was used (Bozic et al., 2010) to 

evaluate the flexibility of the lumbar and hamstring muscles 
(coefficient between classes = 0.98). The participants sat 
with their legs extended, hip-width apart, and bare feet 
supported by a height-adjustable step with a ruler. From 
this position, the participants slowly bent forward, 
stretching as far as possible to the furthest point on the ruler 
with both hands (one on top of the other) with knees fully 
extended, and held this position for 2 s. The distance 
reached to the farthest point of the ruler was recorded, 
which could be negative or positive. Two attempts were 
made, and the best one was used. 

 

20 m Shuttle Run Test (20mSRT) 
This test assessed cardiorespiratory endurance (Léger & 

Gadoury, 1989) and has shown good reliability in 
predicting VO2max in young adults when the original 
equation is used (r = 0.71). The race is run back and forth 
over a distance of 20 m continuously. The speed is guided 
by a sound that, when emitted, means that the participant 
must be on one of the lines that demarcates a distance of 20 
m. The participants were asked to start running when they 
heard the start signal and to reach the opposite point before 
the next beep. They continued running between points 
guided by the repeating beeps. The sound signal was 
emitted from a computer, and the sound was amplified so 
that it could be heard clearly by all participants. The 
number of complete stages performed by each participant 
was recorded. 

 
Sprint 30 m (SP-30) 
This test evaluated the explosive strength of the lower 

limbs. The participants performed a 30 m sprint on a flat 
surface (ICC = 0.96) (Papaiakovou et al., 2009). The 
participants were instructed to run at the fastest possible 
speed from the starting point to the 30 m finish point. They 
started in a standing position, and at the signal of the 
evaluator, they began the test. The units recorded were up 
to 0.01, and the measured values were rounded to the first 
decimal place. The time was recorded using a chronograph 
with a time resolution of 0.01 s. A maximum of two sprints 
were performed on the track with a recovery time of 6 
minutes between them. The best time was used for the 
analyses. The specific warm-up included accelerations of 
10, 15 and 20 m, and the test began at 3'.  

 
Data analyses 
All data are presented as the mean ± standard deviation 

(SD). The Shapiro‒Wilk test was used to evaluate the 
normality distribution of the data. The temporal trends 
before (2011, 2019) and after (2022) the COVID-19 
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pandemic were analyzed using linear regression models. 
Second-order linear polynomial models were used because 
they naturally summarized the general temporal trends. A 
qualitative rating scale was used according to the magnitude 
of the observed correlation. Values less than 0.40 were 
considered weak, values between 0.41 and 0.60 were 
moderate, values between 0.61 and 0.80 were strong, and 
values between 0.81 and 1 were very strong. Repeated-
measures ANOVA was performed to determine the 
differences between years (2011 to 2022) in men and 
women separately. Bonferroni's post hoc test (Agbangba et 
al., 2024) was applied if necessary to evaluate the 
interannual differences. The relevance of the change was 
estimated by calculating the effect size (ES) with eta squared 

(η2), and Cohen’s scale was used: 0.2 to 0.49 indicated a 
small effect size (Sullivan & Feinn, 2012), 0.5 to 0.79 
indicated a moderate effect size, and 0.8 or greater 
indicated a large effect size. The level of significance was set 
at p <0.05. All data were analyzed with SPSS version 25 
(IBM-SPSS, Armonk, New York, USA). 

 
Results  
 
The present study consolidated the results obtained 

between the years 2011 to 2022 in the tests of maximum 
oxygen consumption, jump length, flexibility and running 
speed of 2.942 young adults with an average age of 
19.8±0.5 years for women and 20.6±0.6 years for men. 
No significant differences were found in the age of the 
subjects evaluated during the observed periods for men or 
women. The data for 2020 are not available because, due to 
confinement, the evaluation tests were not conducted in the 

two periods of that year. Table 1 shows the distribution and 
characteristics of the population in each of the years ana-
lyzed.  
 
Table 1.  

Characteristics and distribution of the population between 2011-2022 
 Men Women 
 n Age n Age 

2010 188 20,8 43 19,6 

2011 83 21,6 26 19,5 
2012 180 20,9 52 20,4 
2013 173 19,8 38 19,3 
2014 186 21,2 46 20,7 
2015 193 20,8 50 19,4 

2016 265 19,7 68 19,2 
2017 385 21,4 85 20,7 
2018 338 20,4 107 20,3 
2020 190 19,6 43 19,4 
2022 165 20,9 37 19,6 

 
 
 

 
 

Figure 1. Temporal trend of peak oxygen consumption (ml·min·kg-1, mean, 
interval CI 95%) in men and women 

between 2011 and 2022. 

 
Table 2.  
Temporal trends in oxygen consumption, jump length, running time, and hamstring flexibility in Colombian young adult men and women before and after the COVID-

19 pandemic. 

Year Sex n 
Shuttle Run Standing Long Jump Sit-and-Reach 30-m Sprint 

ml/min/kg-1 %v p-value ES cm %v p-value ES cm %v p-value ES s %v p-value ES 

2011 
M 188 46.3±6.1    203.5±26.4    9.5±6.8    6.11±0.58    

F 43 42.2±6.9    200.5±32    7.6±7.8    6.23±0.7    

2012 
M 83 40.9±4.6 -11.7 0.000 0.99 210.3±23.0 -3.3   7.5±7.0 21.1   6.10±0.31 0.22   

F 26 31.9±3.3 -24 0.000 1.45 159.0±16 -20.7 0.000 1.62 10.0±6.6 31   7.21±0.4 18 0.000 1.8 

2013 
M 180 44.7±5.0 -3.5   215.0±16.9 -5.7   9.1±6.9 4.5   6.19±0.39 -1.28   

F 52 37.1±5.7 -12 0.001 0.85 162.8±18 -18.8 0.004 1.43 10.9±5.6 43   6.93±0.8 13   

2014 
M 174 47.8±5.3 3.2   216.2±19.2 -6.2   4.8±6.5 49.1 0.001 0.62 6.40±0.68 -4.74   

F 38 38.6±5.1 -9   172.6±16 -13.9   12.4±6.7 63   6.81±0.9 11   

2015 
M 186 44.5±4.5 -3.9   208.2±16.6 -2.3   7.2±5.7 24.3   6.45±0.49 -5.33   

F 46 37.7±4.8 -11   162.5±22 -18.9 0.000 1.36 10.5±6.2 37   7.41±0.5 21 0.000 2 

2016 
M 193 43.9±5.1 -5.2 0.004 0.45 211.5±22.7 -3.9   9.5±8.1 0.1   5.98±0.32 2.00   

F 50 37.5±5.7 -11   160.8±20 -19.8 0.000 1.47 14.0±6.2 83   7.10±0.6 16 0.002 1.4 

2017 
M 265 42.3±6.4 -8.6 0.000 0.71 219.2±23.3 -7.7 0.010 0.07 7.5±8.1 21.3   5.85±0.52 4.41   

F 68 38.6±5.3 -9   165.6±9.5 -17.4 0.001 1.46 12.1±6.5 58   7.18±0.7 17 0.001 1.5 

2018 
M 385 43.4±6.3 -6.3 0.006 0.46 201.1±21.5 1.2   6.2±6.2 34.3   6.13±0.63 -0.26   

F 85 40.0±6.3 -5   158.1±20 -21.1 0.000 1.57 12.1±7.5 58   6.65±0.7 9   

2019 
M 338 44.1±5.2 -4.8   205.9±23.3 -1.2   8.2±6.5 13.0   6.20±0.56 -1.51   

F 107 38.1±3.9 -10   163.6±20 -18.4 0.001 1.37 6.4±7.5 17   6.39±0.5 3   

2021 
M 190 43.0±6.0 -7.1 0.000 0.58 195.2±23.6 4.1   6.9±6.2 27.5   5.92±0.46 3.06   

F 43 36.0±4.7 -15   154.5±19 -22.9 0.000 1.73 8.9±5.4 17   6.63±0.4 8   

2022 
M 165 43.0±4.6 -7.1 0.000 0.54 182.7±27.5 10.2 0.000 0.10 9.7±6.7 -2.3   5.41±0.28 11.85 0.000 0.12 

F 37 34.3±3.4 -19 0.000 1.09 149.4±22 -25.5 0.000 1.86 12.5±5.0 64   6.81±0.6 11   

Notes: Temporal trends for shuttle run, standing long jump, sit-and-reach, 30-m sprint. mean ± SD, mean and standard deviation 
Positive trends in means indicate temporal increases/improvements, and negative trends in means indicate temporal decreases. Abbreviations: %v=% of variation; ES 
= effect size; p-value: p<0.05. 

 
Figure 2 shows the polynomial trend lines of a strong decrease (R² = 0.83) in the case of men and a moderate 
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decrease (R² = 0.49) in women in the length of the jump 
between 2011 and 2022. 

The behavior of flexibility is heterogeneous in both men 
and women. In men, these variations range from 4.7 cm 
(49%) to 1.2 cm (13%), and in women, they range from 
6.4 cm (83%) to 2.4 cm (17%). There are no significant 
differences, and there is only a moderately significant 
difference between 2011 and 2014 in the case of men. 
Figure 3 shows the polynomial trend lines in the Sit-and-
Reach, which indicates a very weak decrease for men (R² = 
0.1) and a very weak increase for women (R² = 0.1).  
Regarding running speeds over 30 meters, for men, a 
decrease in running time is observed without significant 
differences between the times of the participants in each 
period. The exception is between 2011 and 2022, when 
there is a small significant difference. For women, however, 
there are increases in running time with large significant 
differences between 2011 vs. 2012-2015-2016-2017, 
ranging from 0.2 sec (3%) to 1.3 sec (21%).  
 

 
 
Figure 2. Temporal trend of the length of the jump (cm, mean, interval CI 95%) 

in men and women between 2011 and 2022. 

 
 
Figure 3. Temporal trend of flexibility (cm, mean, interval CI 95%) in men and 

women between 2011 and 2022. 

Discussion 

 
The purpose of this study was to identify the temporal 

trends (2011-2022) of the physical fitness of (maximum 
oxygen consumption, jump length, flexibility and running 
speed) group of 2.942 young Colombian men and women 
aged 17-21 before and after the COVID-19 pandemic. 
While flexibility performance shows a slight increase, 
maximal oxygen consumption, jump length and running 
speed reveal an overall trend of continuous decrease 
between 2011-2022 that is consistent with the global trend. 
According to the review of the literature and the findings of 

a recent meta-analysis (Kljajević et al., 2021), only a small 

number of studies have evaluated physical fitness in large 
population groups, and only three similar studies were 
identified that conducted this type of approach with young 
adults (Sun et al., 2023; Lee et al., 2022; Kidokoro et al., 
2023). 

Likewise, Amini et al. (2020) examined the physical ac-
tivity of the Iranian population during the COVID-19 pan-
demic and found that 78% of participants did not meet PA 
guidelines during this period, in contrast to a prepandemic 
study that reported that approximately 33% of Iran's adult 
population did not meet standard PA guidelines (Guthold 
et al., 2018). In Brazil, 79.4% of adults reported that their 
level of physical activity decreased during the COVID-19 
pandemic (Martinez et al., 2020). The results of most of 
these types of studies indicate a significant global decrease 
in PA levels along with an increase in SB during the COVID-
19 pandemic (Arena et al., 2021). In the present study, the 
VO2max consumption obtained in 2021-2022 (after the 
pandemic) was compared with the previous period of 2011-
2019, and no significant differences were identified. This 
indicates, on the one hand, that the impact of confinement 
by COVID-19 on the decrease in maximum oxygen 
consumption was not greater than that produced by the 
silent pandemic of physical inactivity and sedentary 
behaviors. 

 

20 m Shuttle Run Test (20mSRT) 
The results of the present study reveal a slight 

decreasing trend in the maximum oxygen consumption 
between 2011 and 2022, the difference was 7.1% in men 
and 21.4% in women, which means a decrease in maximum 
oxygen consumption of 3.3 and 9.2 ml·min·kg-1 respec-
tively. These results are in line with previous studies have 
also shown that physical fitness, particularly aerobic fitness, 
has decreased dramatically over the last 2 to 3 decades in 
young populations. Investigations of large population 
groups and long observation periods (10 years) that 
involved young adults from Estonia and Lithuania (Jürimäe 
et al., 2007), Spain (Matton et al., 2007) and Australia and 
New Zealand (Tomkinson & Olds, 2007) who reported 
decreased in the maximum oxygen consumption. In the 
United Kingdom, aerobic fitness decreased by 11% 
between 1998–9 and 2003–4 (Stratton et al., 2007). 
Population studies of young men (19 to 20 years of age) 
entering the military indicate that VO2max values assessed 
at the start of military service have decreased between 8% 
and 12% during the last 2 to 3 decades (Dyrstad et al., 
2005; Santtila et al., 2006) which corresponds to an 
approximate 4% decrease in each decade. A meta-analysis 
(Tomkinson et al., 2003) that retrieved information from 
55 studies on the performance of children and adolescents 
aged 6 to 19 years in the 20-m shuttle run test (20mSRT) 
indicated that there was a significant decline in performance 
in the 11 countries for which data are available and in most 
age × sex groups, with a weighted average decrease per 
sample of 0.43% of the mean values per year. The decline 
was more marked in the older age groups, and the rate of 
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decline was similar for boys and girls. A more recent study 
developed by Vanhelst et al. (2024) in a population of 
15420 French children and young people, observed a large 
decrease in mean 20 mSRT performance (decadal trend 
(95% CI): -1.42 SD (-1.45, -1.39) or -18.4 % (95% CI: -
18.8, -18.0)) between 1999 and 2022. 

The results of the present study contrast with studies 
such as (Lovecchio et al., 2020), which considered 11-year-
old Italian children in the period 2004-2013 and identified 
stagnation or improvement in the Cooper Endurance Run 
Test, the Standing Broad Jump test, and the SP-30. One 
possible explanation for these differences may be that in 
most studies, including the present one, the shuttle run test 
was used rather than the Cooper endurance run test. The 
applicability of the latter has been criticized in nonathlete 
populations. Given the evidence from previous studies and 
the present study, the existence of a possible decline in the 
physical fitness of young adults can be suggested. This 
hypothesis is further supported by the extensive evidence 
obtained from various systematic reviews and meta-analyses  

In the present study, the VO2max consumption showed 
a small but steady downward trend, which may suggest a 
generalized influence over the last decade. In 2021-2022 
(after the pandemic) was compared with the previous 
period of 2011-2019, and no significant differences were 
identified, this indicates, on the one hand, that the impact 
of confinement by COVID-19 on the decrease in maximum 
oxygen consumption was not greater than that produced by 
the silent pandemic of physical inactivity and sedentary 
behaviors. This information may be important for national 
health authorities and health professionals and provides 
evidence contrary to the belief that COVID-19 
confinement was responsible for the decline in physical 
fitness in the youth population. Therefore, this consistent 
trend of declining fitness is discouraging and raises alerts for 
health systems to generate strategies that will lead to 
slowing and possibly reversing this situation. 

In the same vein, some studies address the effects of 
COVID-19 confinement on the physical condition of juve-
nile populations. López-Bueno et al. (2021) studied a 
population of 12- to 14-year-old Spanish children using the 
20-m shuttle run test to estimate VO2max before and after 
COVID-19 confinement. They identified an overall 
decrease of -0.5 ml.kg−1.min−1 (SD 0.3) (p = 0.12). The 
group of 14-year-old girls presented the most significant 
reductions (-1.5 ml. kg−1.min−1 (SD 0.6) (p <0.05)), 14-
year-old boys showed a slight increase (0.4 ml.kg−1.min−1 
(SD 0.5) (p = 0.44)), while 12-year-old boys showed a 
significant decrease (−1, 2 ml.kg−1.min−1 (SD 0.7) (p = 
0.14)). These values are slightly lower than those reported 
in the present study of 1.6 ml.kg−1.min−1 in men and 2.4 
ml.kg−1.min−1 in women. This greater decrease in women 
has been reported in several studies (Mielke et al., 2018; 
Guthold et al., 2018; López-Bueno et al., 2021). This may 
be because women are less active and comply with activity 
recommendations to a lesser extent than men (Guthold et 
al., 2018), as shown in a study conducted in 142 countries 

that verified that women were more inactive than men in 
all but eight countries (Mielke et al., 2018). 

In Japan, a cross-sectional study of children and young 
adolescents between 2013 and 2021 (Kidokoro et al., 
2023) found that the decrease in performance in the 20-m 
shuttle run test during the pandemic was 27 times greater 
than the international decrease between 2010 and 2014. 
However, it is important to note that this effect of the 
COVID-19 pandemic on the decrease in performance in the 
20-m shuttle run test could be because in Japan, unlike 
other countries, organized sports are very popular in school 
settings, and most Japanese children and adolescents 
participate in organized sports at school (Tomkinson & 
Olds, 2007; Stratton et al., 2007; Dyrstad et al., 2005; 
Santtila et al., 2006). 

 
Standing Long Jump (SLJ) 
Regarding the temporal behavior of the SLJ in the pre-

sent study, a decreasing trend was observed in women, re-
flected in a loss of 19.7% (39.49cm) over the period 2011-
2022. These temporal reduction trends were reported in 
previous studies conducted in northern European countries 
(Jürimäe et al., 2007; Matton et al., 2007; and recently rat-
ified by Tsoukos & Bogdanis (2022) compared the temporal 
behavior of the vertical jump test, SP-30 m and agility in 
15-year-old Greek adolescents and observed a significant 
decrease in these capacities in both sexes after confinement 
compared to the 2016-2017 and 2018-2019 cohorts 
(vertical jumps: 10.4-15.1%; p <0.01; d = 0.58-1.01, 30 
m sprint: 3.7-4.9%; p <0.01; d = 0.62-0.74; 505 agility 
test: 6.1% to 9.4%; p <0.01; d = 0.80-1.04). In contrast, 
in males, a discrete continuous increase in jump length 
(3.6%-7.33cm) is observed between 2011 and 2019, and a 
7.5% decrease (15.3cm) between 2021-2022. These data 
are consistent with the findings of Tomkinson et al. (2007). 

Very few studies have examined how neuromuscular fit-
ness has changed over the past decades in the young adult 
population, which is why this topic remains controversial 
(Kyröläinen et al., 2010). It is important to note that alt-
hough this decrease is not statistically significant, it is clini-
cally significant because regardless of how minimal the loss 
of physical fitness is, it has a negative effect on health and 
increases the risk of chronic noncommunicable diseases and 
mortality. For example, several studies report a loss of 
strength (McLeod et al., 2016; Momma et al., 2022). An-
other study determined that it is necessary to develop inter-
vention and monitoring programs for university students, 
seeking to recognize spaces that favor a lifestyle conducive 
to improving the physical condition (Becerra Patiño et al., 
2024). Another study (Kubieva et al., 2019) concluded that 
college students have problems with body mass index and 
strength regardless of their level of physical activity. 

 
Sprint 30 m (SP-30) 
In the present study, the temporal behavior of this test 

presented a gradual loss of 13% (0.69s) in the group of 
women during the period 2011-2022. On the contrary, in 
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men the behavior was not homogeneous. In the periods 
2011-2015; 2018-2019 presented an increase in test time 
of 3.9%, in 2016-2017; 2021-2022 an improvement of 
5.2%. Unfortunately, there are not many studies available 
that analyze the temporal behavior of this test and the re-
sults are heterogeneous. The studies by Vandoni et al. 
(2022), Lovecchio et al. (2020), Gallotta et al. (2009) did 
not observe significant changes in the times of the 30 m run. 
On the contrary, the systematic review by Masanovic et al. 
(2020) which took data from Greece 1997 to 2007; Spain, 
2001 to 2007; Germany 2007-2015, indicated a general im-
provement in speed performance and Eberhardt et al. 
(2020) stated a stagnation of the results.  

These decreases in speed and power performance could 
be attributed to reductions in muscle fiber cross-sectional 
area (muscle factor) and altered central activation (neural 
factor) as a result of inactivity (Bogdanis, 2012) which has 
been shown to decrease the production of 
electromyographic force and activity (Mujika & Padilla, 
2001). Very few studies have examined how 
neuromuscular fitness has changed over the past decades in 
the young adult population, which is why this topic remains 
controversial (Kyröläinen et al., 2010).  

 
Sit-and-Reach (SAR) 
Traditionally, this test has revealed poor performance 

worldwide in all age groups investigated. In the present 
study, an average temporal decrease of 21.7% (2.09cm) be-
tween 2011-2022 was observed in the male group, on the 
contrary, in the female group a temporal increase of 44% 
(3.41cm) was presented, without being overall significant 
in either case. Previous international studies such as that of 
Lovecchio (2019) who collected data from more than 
32,000 students aged 11-14 years in six countries in Eu-
rope, or those of Hanssen-Doose (2020) or Colley et al. 
(2019) in Canada, indicated a stabilization in the perfor-
mance of this test. In the review by Eberhardt et al, a study 
from Greece revealed a positive secular trend (1992-2007) 
with an increase of 22% and 13% for boys and girls, respec-
tively. 

It is important to note that although decreased 
performance is not statistically significant in most cases,it is 
has a negative effect on health and increases the risk of 
chronic noncommunicable diseases and mortality. In 
addition to the evidence presented above, the results of the 
present study indicate that over the years, the population of 
young adults has experienced a decrease in physical fitness. 
It is important to conduct more studies that cross-examine 
the temporal behavior of physical fitness factors to 
consolidate more objective evidence, identify behavioral 
trends and predict possible outcomes in the field of health. 
The evaluation of physical fitness is crucial to define the 
general state of health of young people, and it is important 
in continuing to develop a concrete plan toward an active 
lifestyle. 
 

Conclusions 

 
The results of this study indicate a gradual and sustained 

reduction in the physical fitness of young adults throughout 
the past decade, which was greater than that caused by 
confinement due to the COVID-19 pandemic. This 
indicates that the level of physical fitness is so low that 
confinement did not generate significant effects on the 
reduction in physical fitness in the young adult population. 
In other words, the silent pandemic of physical inactivity 
and sedentary behaviors has had a greater effect than 
COVID-19 on levels of physical inactivity and sedentary 
behaviors. 
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