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Abstract 

The aim of this study was to compare some Health-Related Physical Fitness (HRFRS) levels of secondary school students before the pandemic 
period and post-pandemic measurements of the same students. The contribution of this study to the literature is the longitudinal comparison of pre- 
and post-pandemic measurements in the same student group, the multifaceted evaluation of health-related physical fitness parameters, and the 
revealing of gender-specific changes. A total of 41 students, 20 boys and 21 girls students, who continue their education in Kağıthane district of 
Istanbul, participated in the study. Participants' height, body weight, body mass index, flexibility, push-ups and crunches were measured. For 
statistical analysis, as a result of the Shapiro Wilk Normality test, the dependent variable was compared between the first and last test 
measurements by paired t-test. P<0.05 was accepted as the level of statistical significance. When the health-related physical fitness parameters of 
all participants were compared, statistically significant differences were found in body weight, height, body mass index, number of crunches and 
number of push-ups (p<0.05), while no statistically significant differences were found in right leg and left leg flexibility values (p>0.05). There was a 
significant increase in body weight, height, BMI and number of crunches in all participants after the pandemic. In the push-up parameter, an 
increase was found only in boy students. No pandemic-related change was found in the flexibility parameter in both genders. 
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Öz 

Bu çalışmada ortaokul öğrencilerinin pandemi dönemi öncesi bazı Sağlıkla İlgili Fiziksel Uygunluk Karnesi (SİFUK) ölçümleri ve aynı öğrencilere ait 
pandemi sonrası ölçümleri karşılaştırılması amaçlanmıştır. Bu çalışmanın literatüre katkısı, pandemi öncesi ve sonrasındaki ölçümlerin aynı öğrenci 
grubunda boylamsal olarak karşılaştırılması, sağlıkla ilişkili fiziksel uygunluk parametrelerinin çok yönlü değerlendirilmesi ve cinsiyete özgü 
değişimlerin ortaya konulmasıdır. Çalışmaya İstanbul ili Kağıthane ilçesinde öğrenime devam eden, 20 Erkek, 21 Kız öğrenci olmak üzere toplamda 
41 öğrenci katılmıştır. Katılımcıların boy, vücut ağırlığı, vücut kütle indeksi, esneklik, şınav ve mekik değerleri ölçülmüştür. İstatistik analiz için 
Shapiro Wilk Normalite testi sonucunda, ilk test ile son test ölçümleri karşılaştırılması bağımlı değişken, eşleştirilmiş t testi ile yapılmıştır. 
İstatistiksel anlamlılık düzeyi olarak p<0.05 kabul edilmiştir. Tüm katılımcıların sağlıkla ilgili fiziksel uygunluk parametreleri karşılaştırıldığında, vücut 
ağırlığında, boy uzunluğunda, vücut kütle indeksinde, mekik sayısı ve şınav sayısında istatistiksel olarak anlamlı farklılık bulunurken (p<0.05), sağ 
bacak ve sol bacak esneklik değerlerinde istatistiksel olarak anlamlı farklılık bulunmadı (p>0.05). Tüm katılımcıların pandemi sonrası vücut 
ağırlığında, boylarında, VKİ’ lerinde ve mekik sayılarında anlamlı bir artış bulundu. Şınav parametresinde ise sadece erkek öğrencilerde artış 
bulunmuştur. Esneklik parametresinde her iki cinsiyette de pandemiye bağlı bir değişiklik bulunmadı. 

Anahtar Kelimler: Covid-19, Çocuk, Hareketsizlik, Pandemi.  
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Introduction 

COVID-19, a unique global infectious disease in modern world history caused by severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2), first emerged in the city of Wuhan, China, in December 2019 (Lake, 2022; Pan, 2020). 
Due to COVID-19, dozens of people have been hospitalized, and millions of individuals have been forced to stay in a 
confined area. This dramatic change in lifestyle, resulting from immobilization (hospitalization and bed rest), quarantine, 
and physical inactivity, has had a negative impact not only on the general population but especially on school-age 
children (Woods et al., 2020). It has been reported that the psychosocial aspects of quarantine, including new and 
unusual stress factors for children, could exacerbate the childhood obesity epidemic (Storz, 2020). 

Multiple systematic reviews and large-scale studies show a significant decrease in children’s physical activity and 
physical fitness during the COVID-19 pandemic, primarily due to school closures, cancellation of sports, and restrictions 
on outdoor activities. The average reduction in total daily physical activity was about 20%, with moderate-to-vigorous 
activity dropping by up to 32%—equivalent to a 17-minute daily decrease (Neville et al., 2022; Zaccagni & Gualdi-Russo, 
2025). Sedentary behaviors, especially screen time, increased substantially and were strongly linked to reduced physical 
activity (Neville et al., 2024; Liu et al., 2024; Friel, Diaz & Rupp, 2023). Physical fitness, including endurance and muscle 
strength, also declined during the pandemic. Studies from Japan and Europe found significant drops in endurance (e.g., 
shuttle run performance) and muscle endurance (e.g., sit-ups), with only partial improvement after restrictions were 
lifted—fitness levels remained below pre-pandemic baselines, especially in boys (Ito et al., 2025; Ludwig-Walz et al., 
2024; Kidokoro et al., 2022; Artymiak, Żegleń, & Kryst, 2024). Increased sedentary time and reduced activity contributed 
to higher rates of overweight and obesity, particularly among boys and children aged 8–11 (Zaccagni & Gualdi-Russo, 
2025). Some regions with less restrictive policies (e.g., Sweden) saw more stable activity levels, though screen time still 
increased (Berggren et al., 2023). Children with access to outdoor spaces or who remained in sports clubs were more 
likely to maintain activity (Berggren et al., 2023; Okely et al., 2020). However, most studies agree that post-pandemic 
recovery in physical activity and fitness has been incomplete, with many children not returning to pre-pandemic levels 
(Friel, Diaz & Rupp, 2023; Ito et al., 2025; Ludwig-Walz et al., 2024).  

Prior to the pandemic, in collaboration with the Ministry of Health, the Ministry of National Education developed a 
program called Health-Related Physical Fitness Report (HRPF) within the physical education curriculum to help students 
improve their physical skills and incorporate physical activity into their lifestyle. This program was implemented twice a 
year by physical education teachers, measuring body weight, height, flexibility, sit-up, and push-up tests in September-
October and April-May. (Guide to the Implementation of the Health-Related Physical Fitness Report Card for Physical 
Education and Sports Teachers, 2017). During the period of remote learning, when education was interrupted and 
occasional lockdown measures were implemented, HRPF assessments were not conducted, resulting in a period 
characterized by inactivity in terms of physical activity (Gülhan & Akpınar, 2021). Physical fitness levels can decline due 
to a sedentary lifestyle. Therefore, this study aims to determine the changes between the pre-pandemic (September 
2019) HRPF values of students and the values measured after the pandemic (September 2021).  

Therefore, this study aims to examine the changes in health-related physical fitness parameters of middle school 
students by comparing pre-pandemic (September 2019) and post-pandemic (September 2021) HRPF measurements, 
focusing on anthropometric measurements (height, body weight, BMI), muscular endurance (sit-ups, push-ups), and 
flexibility. Specifically, the study will investigate whether significant differences exist between pre- and post-pandemic 
measurements, whether the pandemic period negatively affected students’ physical fitness, and whether these changes 
varied by gender. It was hypothesized that (H1) students’ health-related physical fitness parameters would show 
significant differences between pre- and post-pandemic measurements, (H2) muscular strength and other fitness 
components would be negatively affected by the pandemic, and (H3) changes in physical fitness would differ according 
to gender, while the null hypothesis (H0) posited no significant differences between pre- and post-pandemic 
measurements. By longitudinally tracking the same students, this study will contribute to the literature by providing more 
reliable evidence of pandemic-related changes than most existing cross-sectional studies. In addition, analyzing the 
results by gender offers a new perspective, particularly in revealing differences in strength parameters, which will help 
inform school-based interventions and support strategies for promoting children’s physical fitness. 

This study contributes to the literature by longitudinally comparing the health-related physical fitness parameters of the 
same middle school students before and after the pandemic. While most existing research is conducted with a cross-
sectional design during the pandemic, monitoring the same individuals in this study allows for more reliable identification 
of pandemic-related changes. Furthermore, the results obtained by gender separation offer a new perspective to the 
literature, particularly by revealing differences in strength parameters. 
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1. Materials and Methods 

A total of 41 students studying in Kağıthane, Istanbul participated in the study. Based on the statistical analysis of power 
analysis (G*power) on a group of approximately 45 participants, the literature review yielded a 95% accuracy (p=0.95) 
and an effect size of d=0.5. Also in this study, the effect sizes of the analyses were calculated using Cohen’s d value and 
its reference ranges. According to the effect size scale, d = 0.20 indicates a small effect, d = 0.50 a medium effect, and d 
= 0.80 and above a large effect (Cohen, 1988). The number of participants in the study was determined accordingly. 
Four participants were excluded because they did not take several of the final measurement tests. Therefore, the study 
was completed with 41 participants. The participants consisted of 20 boys and 21 girls. The study compared the HRPF 
measurements of the students in 5th grade with their measurements in 7th grade. The measurements used in the HRPF 
assessment were from the same students, and measurements of students who transferred out of the school or joined 
later were excluded from the analysis. Written and verbal consent was obtained from the parents of the students before 
the study. Student data whose parents did not give permission to use their measurement data and did not sign the 
consent form were excluded from the study. The study protocol was approved by the Graduate Education Institute 
Publication Ethics Committee, in accordance with the ethical principles outlined in the Declaration of Helsinki for 
research involving human participants. Informed written and verbal consent was obtained from all participants prior to 
their involvement in the study (date: 30.01.2023, no: 2023/7). 

1.1. Body Mass Index (BMI) 

The height and body weight of the participants were measured using an electronic device (Seca 767, USA) with standard 
methods. Body Mass Index (BMI) was calculated using the formula;  

BMI = weight measurement (kg) / (height measurement (m2). 

1.2. Sit-and-Reach Flexibility Measurements (cm) 

These measurements were conducted to determine the maximum flexibility that the participants could achieve through 
movements such as bending, rotating, and reaching from a fixed point in the waist, back leg, and hip area. The flexibility 
measurements of the students were performed on a flexibility bench. The student placed one foot on the bench while 
sitting on the ground, without wearing shoes. The student was asked to bend the other leg and pull it towards 
themselves. Then, with the standing leg straight, arms extended and hands stacked on top of each other, the student 
was asked to reach forward and push the ruler on the measurement bench with their fingertips. After waiting for 1-2 
seconds at the furthest point the student could reach, the distance of the stretch was measured. Measurements were 
recorded for the right and left sides. A flexibility bench was used in our study. 

1.3. Push-Up Test (60 seconds) 

The students' muscle strength and endurance were assessed using the push-up test. During the test, the student 
assumed the push-up position with the face facing down, arms and hands shoulder-width apart, fingers straight, palms 
on the ground, legs slightly apart and tense, and toes touching the ground. The student was instructed to push off the 
ground and lift the body, then lower the body towards the ground using the arms until the elbows reached a 90-degree 
angle and the shoulders were parallel to the ground. The test was terminated when the student could no longer perform 
the movement or when they broke the proper push-up form for the first time. The test was also stopped if the student 
experienced pain or strain. The number of correctly performed push-up repetitions by the student was recorded. The 
number of repetitions in 1 min was noted. 

1.4. Sit-Up Test (60 seconds) 

This test was performed to measure the students' muscle strength endurance. The student laid on a mat in a supine 
position, with the knees bent at approximately 140 degrees, feet apart, heels on the ground, arms parallel to the body, 
and palms on the ground in the test position. First, the student's fingertips were placed touching a strip that was 11 cm 
wide, and then the student was asked to pass their hand over the strip while performing the crunches movement. The 
test was terminated when the student could no longer perform the movement, broke the proper crunches form twice, or 
reached a total of 75 sit. The number of repetitions in 1 min was noted. 

1.5. Statistical Analysis 

SPSSv.22 package program was used for statistical analysis. As a result of the Shapiro Wilk normality test, the 
comparison of the first and last test measurements of the students participating in the study was made with the 
dependent variable, paired t test. A p value less than 0.05 was determined as the level of statistical significance. 
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2. Findings 

When the physical fitness parameters related to health were compared for all participants, there was a statistically 
significant difference in body weight, height, body mass index (BMI), number of sit-ups, and number of push-ups 
(p<0.05), while there was no statistically significant difference in right leg and left leg flexibility values (p>0.05) (Table 1). 

 

Table 1. Comparison of Health-Related Physical Fitness Parameters of All Participants 

Parameters n 
Pre-Test 

(Mean±SD) 
Post-Test 

(Mean±SD) 
f p Cohen’s d 

Body Weight (kg) 41 38,98 ± 10,07 50,88 ± 10,74 11,902 ,001* 1.1 

Length (cm) 41 140,51 ± 6,42 154,20 ± 7,43 13,683 ,001* 2.14 

BMI (kg/m2) 41 19,572 ± 4,11 21,324 ± 3,88 1,7526 ,001* 0.43 

Sit-Reach Right (cm) 41 22,27 ± 4,64 22,22 ± 5,58 ,049 ,953 .009 

Sit- Reach Left (cm) 41 22,90 ± 5,33 22,63 ± 5,18 ,268 ,725 .005 

Crunches (pcs) 41 9,07 ± 5,64 20,00 ± 10,75 10,927 001* 1.27 

Push-up (pcs) 41 2,20 ± 1,50 3,56 ± 3,24 1,366 ,011* 0.53 

      BMI: Body Mass Index, SD: Standart Deviation 

When boy students were evaluated among themselves, there was a statistically significant difference in body weight, 
height, BMI, number of sit-ups, and number of push-ups (p<0.05), while there was no statistically significant difference in 
right leg and left leg flexibility values (p>0.05) (Table 2). 

 

Table 2. Comparison of Health-Related Physical Fitness Parameters of Boy Students 

Parameters n 
Pre-Test 

(Mean±SD) 
Post-Test 

(Mean±SD) 
f p Cohen’s d 

Body Weight(kg) 20 41,70 ± 10,84 55,35 ± 11,57 13,650 ,001* 1.21 

Length(cm) 20 141,70 ± 6,28 154,80 ± 8,33 13,100 ,001* 1.77 

BMI (kg/m2) 20 20,585 ± 4,34 23,013 ± 4,11 2,42750 ,001* 0.98 

Sit-Reach Right (cm) 20 21,00 ± 4,80 20,20 ± 4,99 ,800 ,560 0.16 

Sit- Reach Left (cm) 20 21,30 ± 5,37 21,20 ± 4,83 ,100 ,939 0.03 

SD: Standart Deviation 

When girl students were evaluated among themselves, there was a statistically significant difference in body weight, 
height, BMI, and number of sit-ups (p<0.05), while there was no statistically significant difference in right leg and left leg 
flexibility values and number of push-ups (p>0.05) (Table 3). 

 

Table 3. Comparison of Health-Related Physical Fitness Parameters of Girl Students 

Parameters n 
Pre-Test 

(Mean±SD) 
Post-Test 

(Mean±SD) 
f p Cohen’s d 

Body Weight(kg) 21 36,38 ± 8,74 46,62 ± 8,02 10,238 ,001* 1.22 

Length(cm) 21 139,38 ± 6,50 153,62 ± 6,62 14,238 ,001* 2.17 

BMI (kg/m2) 21 18,60 ± 3,72 19,71 ± 2,91 1,11000 ,047* 0.33 

Sit-Reach Right (cm) 21 23,48 ± 4,24 24,14 ± 5,53 ,667 ,508 0.13 

Sit- Reach Left (cm) 21 24,43 ± 4,95 24,00 ± 5,24 ,429 ,615 0.11 
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Crunches (pcs) 21 9,90 ± 6,32 22,19 ± 10,27 12,286 ,001* 1.44 

Push-up (pcs) 21 2,19 ± 1,37 2,86 ± 2,76 ,667 ,358 0.07 

            BMI: Body Mass Index, SD: Standart Deviation 

7 students (41.46%) were classified as "Underweight (Low Weight)", 22 students (53.66%) as "Normal Weight", 1 
student (2.44%) as "Overweight", and 1 student (2.44%) as "Obese Class 1". The average BMI was 19.57 kg/m2. In the 
post-test measurements, 9 students (21.95%) were classified as "Underweight (Low Weight)", 26 students (63.41%) as 
"Normal Weight", 5 students (12.20%) as "Overweight", and 1 student (2.44%) as "Obese Class 2". The average BMI 
was 21.32 kg/m2 (Table 4). 

 

Table 4. BMI Definitions Table and % Distribution 

   n n % 

BMI Pre 
Measurement Values 

Underweight 
B 7 35,00% 

G 10 47,62% 

Normal weight 
B 11 55,00% 

G 11 52,38% 

Overweight 
B 1 5,00% 

G 0 0,00% 

Obese 1 
B 1 5,00% 

G 0 0,00% 

Obese 2 
B 0 0,0% 

G 0 0,0% 

Obese 3 
B 0 0,0% 

G 0 0,0% 

BMI Post 
Measurement Values 

Underweight 
B 2 10,00% 

G 7 33,33% 

Normal weight 
B 13 65,00% 

G 13 61,90% 

Overweight 
B 4 20,00% 

G 1 4,77% 

Obese 1 
B 0 0,00% 

G 0 0,00% 

Obese 2 
B 1 5,00% 

G 0 0,00% 

Obese 3 
B 0 0,00% 

G 0 0,00% 

                                 BMI: Body Mass Index 

 

Conclusion 

Between 2020 and 2022, there was a period of interrupted education and even occasional restrictions on movement due 
to the pandemic, which can be considered as a period of sedentary lifestyle. The level of physical fitness can regress 
during a sedentary period. In particular, sedentary lifestyle in children during the developmental period can play a 
contributing role in the development of obesity. Therefore, this study compared the Health-Related Physical Fitness 
Assessment (HRPFA) measurements of middle school students before the pandemic with the measurements taken after 
the pandemic. The results are presented under the relevant headings. 

Anthropometric Measurements: When comparing the pre and post measurement values of girl and boy students in terms 
of height, it is observed that the increase in average height among girl students (14.24 cm) is higher than the average 
height of boy students (13.10 cm) depending on age. Statistically significant differences have been observed in the 
average values of height, which is one of the dependent variables of the study, based on the measurements. 

In terms of weight measurements, when comparing the values of all students, it is seen that the increase in average 
body weight among boy students (13.65 kg) is higher than the increase in average body weight among girl students 
(10.24 kg) depending on age. Statistically significant differences have been observed in the average values of body 
weight, which is one of the dependent variables of the study, based on the measurements. 

When comparing the measurement values of boy and girl students in terms of BMI, an increase of 2.42 kg/m2 in the 
average BMI value of boy students (from 20.59 to 23.01) and an increase of 1.11 kg/m2 in the average BMI value of girl 
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students (from 18.61 to 19.72) depending on age are observed. Furthermore, while the number of underweight students 
decreased in the last test, an increase was observed in the number of students with normal weight and overweight. In a 
study conducted by Dawson et al. (2001) it was found that there was a greater increase in the height of boy compared to 
girls and a greater increase in the body weight of girls compared to boys. Additionally, the BMI values of girls were found 
to be higher than those of boys. In a similar study, both boys and girls BMI values increased compared to the initial 
measurements. 

In a study by Koç (2014), who examined the physical activity and physical fitness levels of secondary school students, it 
was determined that height, body weight, and BMI measurements of the students increased with age. Santos et al. 
(2019) stated in their study that girls had higher body fat content, while boys had higher lean mass content. Similar to 
this study, Cole et al. (2000) showed significant increases in height and weight with increasing age. 

Increased body mass and BMI can be attributed to an imbalance between energy intake and expenditure. There is little 
evidence that children have increased energy intake in recent years (Rolland-Cachera &Bellisle, 1986; Troiano et al., 
2000) but many studies have observed decreases in energy expenditure, especially in physical activity (Dollman et al., 
1988; Dumin, 1992; Van Mechelen et al., 2020). Therefore, these gender-related changes in height, body weight, and 
BMI may be due to the aging of children during the pandemic and the developmental differences associated with it. 
However, although weight gain is considered normal for children in the developmental stage, it should not be forgotten 
that they have experienced a period of inactivity during the Covid-19 pandemic. Many studies confirm the significant 
decrease in body mass among children with different levels of physical activity (Korcz & Monyeki, 2018; Dassanayake et 
al., 2016; Ubago-Guisado et al., 2017). 

According to the results of the sit-and-reach flexibility measurement, there was a tendency towards a decrease in 
average right flexibility value (from 23.48 to 23.19 cm) by -0.29 cm and average left flexibility value (from 24.43 to 23.38 
cm) by -1.05 cm when comparing the pre and post measurement values of girl students. When comparing the pre and 
post measurement values of boy students, there was a tendency towards a decrease in average right flexibility value 
(from 20.00 to 19.00 cm) by -1.00 cm and average left flexibility value (from 20.30 to 19.80 cm) by -0.50 cm. It is 
noteworthy that in both measurements, girl students had higher flexibility values. 

Dawson et al (2001), unlike our study, found an increase in sit-and-reach flexibility values in both boys and girls. 
However, similar to the findings in this study, they also reported higher flexibility values in girls than in boys. These 
results are consistent with the results of many previous studies in children and adolescents (Secchi et al., 2014; 
Tambalis et al., 2016; De Miguel-Etayo et al., 2014; Saint-Maurice et al., 2015; Vanhelst et al., 2020; Golle et al., 2015; 
Cadenas-Sanchez et al., 2019; Roriz De Oliveira et al., 2014). 

Koç (2014), examined the levels of physical activity and physical fitness of secondary school students in an evaluation 
study. The study found a significant decrease in flexibility measurement values of boy students with increasing age. 
However, no significant differences were found in flexibility measurements among girl students. 

Saygın (2010), investigated the relationship between physical activity and physical fitness in children. As a general 
result, the study determined that girls are more flexible than boys at all ages. These differences can be attributed to the 
distinct development, growth, and maturation of boys and girls. Additionally, cultural, social, and environmental factors 
can influence the development of motor performance and the adoption of a physically active lifestyle. 

When comparing the pre and post test measurement values of sit-ups (crunches) for girl and boy students, the average 
sit-up value for girl students (9.90 / 22.19) tends to increase by 12.29 units, while the average sit-up value for boy 
students (8.20 / 17.70) tends to increase by 9.50 units, depending on age. However, the magnitude of change is greater 
in girl students compared to boy students. A statistically significant difference was observed between the mean values of 
the first and last sit-up measurements, which are dependent variables of the study. 

When comparing the pre and post measurement values of push-ups for girl and boy students, the average push-up 
value for girl students (2.19 / 2.86) tends to increase by 0.67 units, while the average push-up value for boy students 
(2.20 / 4.30) tends to increase by 2.10 units, depending on age. However, the magnitude of change is greater in boy 
students compared to girl students. A statistically significant difference was observed between the mean values of the 
first and last push-up measurements, which are dependent variables of the study. 

It has been shown that other physical fitness parameters develop with age in children (Malina, Bouchard & Bar-Or, 
2004).  During childhood, muscle strength increases as muscle fiber size increases with body growth (Beunen et al., 
1992). The increased cross-sectional area of muscles leads to an increase in muscle strength throughout childhood. The 
improved strength demonstrated by the increasing number of push-ups and sit-ups in the participants of this study over a 
two-year period is likely due to developmental changes. 



[ GUSBID ] Gümüşhane Üniversitesi Sosyal Bilimler Dergisi, Yıl: 2026 / Cilt: 17 / Sayı: 1 

7 

A study by Vanhelst et al.(2017) also found that performance in physical fitness tests increased with age for both boys 
and girls. While research on adolescents indicates a stagnation or decline in physical capacity with age, improvement in 
physical capacity with increasing age has been reported in children. Motivation, concentration, the degree of motor skills, 
physical activity, and body composition can be factors explaining this difference (Berk, 2013). While all participants 
showed a significant increase in body weight, height, BMI, and the number of sit-ups after the pandemic, no significant 
difference was found in flexibility values. However, a significant difference was found only in push-up values among 
boys. These changes may be attributed to the children aging during the pandemic period and the developmental 
differences associated with it. However, although weight gain in children during the growth period may be considered 
normal, it should not be forgotten that they experienced a period of closure and inactivity during the Covid-19 pandemic. 

This study demonstrated significant increases in body weight, height, BMI, and abdominal muscle endurance (sit-ups) 
among middle school students following the pandemic period, while no significant changes were observed in flexibility. 
Push-up performance improved only in boys, highlighting a gender-specific difference. These findings suggest that 
although weight gain and improvements in muscular endurance can be partially explained by normal growth and 
maturation, the pandemic-related sedentary lifestyle may have negatively influenced flexibility. The study emphasizes 
the importance of supporting children’s physical fitness, particularly through school-based physical activity programs and 
family involvement, to mitigate the long-term effects of inactivity during extraordinary periods such as the Covid-19 
pandemic. 

The current study has both strengths and limitations. The main strength is that the physical fitness levels of these 
children were tested before the pandemic, allowing for a comparison after the lockdown. The limitation is that reference 
values for physical fitness in children should be obtained through longitudinal studies with repeated measurements due 
to individual growth and maturation changes. Additionally, further studies with more participants should be conducted to 
more fully characterize and determine cutoff points related to health outcomes for cardiorespiratory fitness, muscle 
strength, speed, and agility in the study. From a practical perspective, school administrations should support the 
integration of regular health-related physical fitness assessments into the curriculum and develop school-based 
programs that promote active lifestyles, particularly in extraordinary circumstances such as pandemics. Physical 
education lessons should emphasize not only sport-specific skills but also activities aimed at improving health-related 
physical fitness parameters, such as muscular strength, endurance, and flexibility. Families should be encouraged to 
limit children’s sedentary time, promote outdoor and home-based physical activities, and establish routines that prioritize 
active living. Moreover, collaboration between schools, physical education teachers, and families can help ensure that 
children receive consistent support to maintain healthy levels of physical fitness. 
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