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Abstract
Background 
and Study Aim

Sedentary lifestyles are major risk factors for cardiovascular diseases later in life. Identifying 
the potential benefits of physical activity for the cardiovascular health of children is crucial for 
developing effective strategies to promote healthy habits and prevent future health problems. 
Purpose of the article is to investigate the relationship between physical activity and cardiovascular 
function in 9-year-old schoolchildren, taking into account the gender.

Material and 
Methods

The study participants were 27 students of the 3rd grade (10 boys, 17 girls) of secondary school 
№ 58 in Kharkiv, Ukraine. All children were healthy and were under the supervision of a medical 
worker. Consent was obtained from both the school administration and the parents of the children. 
The functional state of the cardiovascular system of children was determined by the indices of the 
Robinson index and the Ruffier index. To calculate these indicators, we measured heart rate (HR) 
and blood pressure (BP) at rest and after exercise (30 squats in 45 seconds).

Results There were no significant differences between boys and girls in heart rate, systolic and diastolic 
blood pressure, heart rate at rest and recovery after exercise. The average level of reserves and 
efficiency of the cardiovascular system was revealed. A higher than average level of the response of 
the cardiovascular system to standard physical activity was revealed.

Conclusions The results of this study suggest that the functional capabilities of the cardiovascular system of 
9-year-old students are generally at an average level and that there are no significant differences 
between boys and girls in terms of heart rate, blood pressure, and diastolic blood pressure. These 
findings could be useful for developing physical education programs for children and for identifying 
children who may require additional cardiovascular health monitoring or interventions.
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Introduction 1

The issue of physical inactivity among children 
and its impact on cardiovascular health has become 
a growing concern worldwide. Recognizing the 
crucial role of physical activity in promoting 
cardiovascular well-being in children, it is 
imperative to comprehend the connection between 
physical activity and cardiovascular function within 
this population.

Extensive research has established that physical 
activity not only enhances cardiovascular function 
but also reduces the risk of cardiovascular diseases 
later in life [1, 2, 3]. Studies have demonstrated that 
regular physical activity can improve cardiovascular 
function, mitigate the risk of cardiovascular disease, 
and contribute to overall health and well-being in 
children [4, 5].

Numerous investigations have explored 
the correlation between physical activity and 
cardiovascular function in children [6, 7]. Some 
notable findings include significant differences 
in systolic and diastolic blood pressure among 
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physically inactive schoolchildren [8, 9, 10], as well 
as differences in physical activity based on gender 
and body fat among schoolchildren [11, 12, 13, 14].

Other studies have yielded important insights, 
such as the positive impact of moderate to vigorous 
intensity interval exercise programs on isometric 
strength in schoolchildren [15, 16]. Additionally, 
research has shown that boys tend to accumulate 
more cardio-healthy physical activity than girls 
during recess [17], and primary schoolchildren 
spend an average time equivalent to 21.3% of the 
scheduled weekly Physical Education [18, 19].

The collective findings from these studies 
suggest that physical activity not only influences 
cardiovascular function but also correlates with 
academic performance and executive function 
in children. Furthermore, to comprehensively 
understand potential disparities in health outcomes 
and design effective interventions, it is crucial to 
examine gender differences in physical activity.

Numerous studies have explored gender 
differences between boys and girls concerning 
various aspects of physical activity [12, 20, 21, 22]. 
For instance, Rosa Guillamon et al. [23] revealed 
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that boys exhibited superior motor performance in 
precision throwing, precision hitting, and ball jump 
compared to girls. Similarly, Torres-Luque et al. 
[24] found that boys displayed better vertical jump 
values, whereas girls demonstrated higher flexibility 
values. Furthermore, regarding physical activity 
levels, other authors [25, 26, 27, 28] discovered 
that boys had significantly higher physical activity 
indices than girls.

Collectively, these studies indicate the presence 
of gender differences in motor coordination, 
physical activity levels, and enjoyment of physical 
activity among schoolchildren. Boys generally 
exhibit better motor performance and higher rates 
of physical activity compared to girls. However, it 
is important to consider other factors, such as age 
and body composition, as they may also influence 
physical activity levels and motor coordination 
among schoolchildren.

Research Hypothesis. The level of physical activity 
in 9-year-old schoolchildren is positively associated 
with cardiovascular function, and higher levels of 
physical activity will result in better cardiovascular 
function in this age group.

Purpose of the article: The goal of our article is 
to investigate the relationship between physical 
activity and cardiovascular function in 9-year-old 
schoolchildren, taking into account the gender.

Materials and Methods
Participants
The participants of this study were 27 third-

grade students (10 boys, 17 girls) from Secondary 
School № 58 in Kharkiv, Ukraine. The students who 
participated in the study were in good health and 
were supervised by a medical worker. Consent was 
obtained from both the school administration and 
parents of the children.

Research Design
This study aimed to determine the functional 

state of the cardiovascular system of the 
schoolchildren using the Robinson and Ruffier 
indices. The Robinson index measures the reserves 
and economy of the cardiovascular system, while 

the Ruffier index characterizes the response of 
the cardiovascular system to standard physical 
exercise. Heart rate (HR) and blood pressure (BP) 
were measured at rest and after exercise (30 squats 
in 45 seconds) to calculate the specified indices. The 
obtained average statistical results were compared 
with the rating scale proposed by Polyakov et al. 
[29].

Statistical Analysis
The value of X ± m (mean ± standard deviation) 

was calculated to describe the central tendency and 
variability of the data. To determine if there were any 
significant differences in cardiovascular function 
between boys and girls, an independent samples 
t-test was conducted. A p-value of < 0.05 was 
considered statistically significant. All statistical 
analyses were performed using SPSS version 25.0 
(IBM Corp., Armonk, NY, USA).

Results
Based on the analysis of individual indicators 

characterizing the functional state of the 
cardiovascular system of 9-year-old students in 
terms of gender (Table 1), it was observed that the 
indicators of girls are generally higher than those 
of boys, but these differences are not statistically 
significant (р>0.05).

Table 1 shows the comparison of indicators of 
the functioning of the cardiovascular system of 
9-year-old students in the sexual aspect. The results 
indicate that there were no significant differences 
between boys and girls in terms of heart rate, blood 
pressure system, diastolic blood pressure, and heart 
rate during rest and recovery after exercise.

Comparison of the average statistical indicators 
of the Robinson index with the rating scale [29] 
revealed that the 9-year-old students had an 
average level of reserves and economy of the 
cardiovascular system (3 points). The distribution 
of scores according to the Robinson index shows 
that approximately 50.00% of boys and 52.94% of 
girls have a score of “3” (average), 20.00% of boys 
and 29.41% of girls have a score of “4” (higher than 
average), and 30.00% of boys and 17.65% of girls 
have a score of “5” (high) (Fig. 1).

Table 1. Comparison of cardiovascular system indicators between 9-year-old male and female students

Indicators Boys (n=10) Girls (n=17) t-value p-value

Heart rate (bpm-1) 78.00±1.95 81.47±1.69 1.38 >0.05

BP system (mmHg) 101.20±3.17 101.41±2.77 0.05 >0.05

Diast BP (mmHg) 73.60±2.24 71.00±2.04 0.88 >0.05

HR in 15 s (P₁) 15.20±0.47 16.11±0.36 1.60 >0.05

HR in 15 s (P₂) 30.80±1.88 32.88±0.66 1.09 >0.05

HR in 15 s (P₃) 17.60±0.53 18.53±0.33 1.54 >0.05
Note: P₁ - Heart rate for 15 s at rest, P₂ - Heart rate for the first 15 s of the recovery period after exercise, 
P₃ - Heart rate for the last 15 s of the first minute of recovery.
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The analysis of the Ruffier index with normative 
estimates [29] indicates a higher than average 
level of response of the cardiovascular system to 
standard physical exertion (4 points) of the studied 
contingent. The rating of grades according to the 
Ruffier index shows that 17.65% of girls had an 
average grade of “3”, 40.00% of boys and 29.41% of 
girls had above-average grades of “4”, and 60.00% 
of boys and 52.94% of girls had high grades of “5” 
(Fig. 2).

From the above results, it can be concluded that 
the functional capabilities of the cardiovascular 
system of 9-year-old students correspond to the 
average level (3 points).

Discussion
The analysis of individual indicators 

characterizing the functional state of the 

cardiovascular system of 9-year-old students 
in terms of gender showed that there were no 
significant differences between boys and girls in 
terms of heart rate, blood pressure, and diastolic 
blood pressure. Although the indicators of girls 
were higher than those of boys, these differences 
were not statistically significant (p>0.05). These 
findings suggest that the cardiovascular systems of 
9-year-old boys and girls are generally functioning 
at similar levels.

The Robinson and Ruffier indices were used 
to evaluate the functional capabilities of the 
cardiovascular system of the students. The analysis 
of the Robinson index showed that the average 
level of reserves and economy of the cardiovascular 
system (3 points) was observed in both boys and 
girls. However, the rating of grades according to 
the Ruffier index indicated a higher than average 

Figure 1. Robinson index rating distribution among 9-year-old students (%)

Figure 2. Ruffier index rating distribution among 9-year-old students (%)
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level of response of the cardiovascular system to 
standard physical exertion (4 points) of the studied 
contingent. The percentage of students with a rating 
of “4” and “5” according to the Ruffier index was 
higher than that according to the Robinson index. 
These findings suggest that the cardiovascular 
system of 9-year-old students responds well to 
physical exertion.

In general, the functional capabilities of the 
cardiovascular system of 9-year-old students 
correspond to the average level (3 points) according 
to both the Robinson and Ruffier indices. These 
results are consistent with the findings of previous 
studies [3, 8, 30, 31, 32] that have shown that the 
functional capabilities of the cardiovascular system 
of children are generally at an average level.

Our study found no significant difference in 
heart rate and blood pressure between boys and 
girls in the 9-year-old age group, which is consistent 
with the findings of Gelabert et al. [15], Alvarez [8, 
9] and Navarro-Paton et al. [26]. However, some 
studies have reported higher blood pressure in boys 
compared to girls in this age group, such as Rosa-
Guillamón et al. [23] and Moral Moreno et al. [18].

Regarding physical fitness, our study did not 
measure it directly, but Li et al. [33] reported a 
positive association between fetal imprinted gene 
RTL1 variants and birth weight, which could indicate 
higher physical fitness in children with these 
variants. In contrast, Kostrzewski et al. [34] found a 
negative association between body mass index and 
physical fitness in children aged 7-10 years old.

Previous research has consistently highlighted 
the significant impact of children’s physical activity 
and fitness on their overall health and well-being 
[24, 25, 35, 36, 37, 38]. These studies underscore the 
crucial role that physical activity plays in promoting 
positive health outcomes for children. By engaging 
in regular physical activity and maintaining good 
fitness levels, children can experience various 
benefits that contribute to their overall well-being.

Overall, the comparison of our results with those 
of other studies highlights the complexity of the 

factors that influence cardiovascular function and 
physical fitness in children, including genetics, 
body composition, and gender differences. Further 
research is needed to better understand these 
factors and their implications for children’s health 
and development.

In conclusion, the results of this study suggest 
that the functional capabilities of the cardiovascular 
system of 9-year-old students are generally at 
an average level and that there are no significant 
differences between boys and girls in terms of heart 
rate, blood pressure, and diastolic blood pressure. 
These findings could be useful for developing 
physical education programs for children and for 
identifying children who may require additional 
cardiovascular health monitoring or interventions.

Conclusions
Based on our study, we can draw the following 

conclusions:
Our results are consistent with previous studies 

that have shown that regular physical activity can 
positively impact cardiovascular health in children.

However, further research is needed to determine 
the long-term effects of physical activity on 
cardiovascular health in children and to investigate 
the potential differences between boys and girls.

Based on these conclusions, we recommend 
that children engage in regular physical activity 
to promote cardiovascular health. Additionally, 
we recommend that future studies investigate 
the potential differences between boys and girls 
in the long-term effects of physical activity on 
cardiovascular health.

Acknowledgment 
This article is published as part of the «Support 

of Ukrainian Editorials» initiative (SUES4Journals 
https://sues.hypotheses.org), demonstrating 
commitment to the promotion of Ukrainian research 
and journals. The authors express their gratitude 
and appreciation to SUES4 for the invaluable 
opportunity provided to publish this article. 



22

Physical Culture, Recreation and Rehabilitation

References
1.	 Kjellenberg K, Ekblom O, Stalman C, Helgadottir 

B, Nyberg G. Associations between Physical 
Activity Patterns, Screen Time and Cardiovascular 
Fitness Levels in Swedish Adolescents. Children-
Basel, 2021;8(11): 998. https://doi.org/10.3390/
children8110998

2.	 Lee YJ, Hwang SY. Influencing Factors for 
Cardiometabolic Risk in Korean Adolescents 
Based on 2010-2015 Data From the Korea National 
Health and Nutrition Examination Survey. Journal 
of Cardiovascular Nursing, 2022;37(5): 499–508. 
https://doi.org/10.1097/JCN.0000000000000910

3.	 van Biljon A, Erasmus H, Mathunjwa ML. Associations 
between arterial stiffness and cardiovascular disease 
risk factors among black South African children. 
South African Journal of Child Health, 2021;15(1): 14–
17. https://doi.org/10.7196/SAJCH.2021.v15i1.1743

4.	 Leonardi B, Gentili F, Perrone MA, Sollazzo F, 
Cocomello L, Silva Kikina S, et al. Cardiopulmonary 
Exercise Testing in Repaired Tetralogy of Fallot: 
Multiparametric Overview and Correlation with 
Cardiac Magnetic Resonance and Physical Activity 
Level. Journal of Cardiovascular Development and 
Disease, 2022;9(1): 26. https://doi.org/10.3390/
jcdd9010026

5.	 Laveriano-Santos EP, Arancibia-Riveros C, Parilli-
Moser I, Ramirez-Garza SL, Tresserra-Rimbau A, 
Maria Ruiz-Leon A, et al. Total urinary polyphenols 
and ideal cardiovascular health metrics in Spanish 
adolescents enrolled in the SI Program: a cross-
sectional study. Scientific Reports, 2022;12(1): 15468. 
https://doi.org/10.1038/s41598-022-19684-6

6.	 Bala T, Krivoruchko N, Masliak I, Stasyuk R, Arieshyna 
Y, Kuzmenko I. Influence of cheerleading classes 
on functional state of respiratory system of 10- 16 
year old teenagers. Journal of Physical Education and 
Sport, 2018;18(4):1850−1855.

7.	 Ivaskiene V, Minkevicius R, Skyriene V, Smirnovas 
K. The attitude of lithuanian school students ( oung 
boys and teenagers  towards physical activity as a 
value to stay healthy. SOCIETY, INTEGRATION, 
EDUCATION. Proceedings of the International 
Scientific Conference, 2015;3: 415−423. https://doi.
org/10.17770/sie2014vol3.697

8.	 Alvarez C, Ramirez-Campillo R, Saez-Lafourcade 
R, Delgado-Floody P, Martinez-Salazar C, Celis-
Morales C, et al. Association of physical inactivity 
with blood pressure and cardiovascular risk factors 
in Amerindian schoolchildren. American Journal 
of Human Biology, 2019;31(5): e23273. https://doi.
org/10.1002/ajhb.23273

9.	 Alvarez C, Flores-Opazo M, Mancilla R, Martinez-
Salazar C, Mangiamarchi P, Sade-Calles F, et al. 
Gender differences in blood pressure and body 
composition in schoolchildren ascendants from 
Amerindian and European. Ethnicity & Health, 
2021;26(6): 936–947. https://doi.org/10.1080/13557
858.2018.1557119

10.	 Muntaner-Mas A, Vidal-Conti J, Salmon J, Palou-
Sampol P. Associations of Heart Rate Measures during 

Physical Education with Academic Performance and 
Executive Function in Children: A Cross-Sectional 
Study. International Journal of Environmental 
Research and Public Health, 2020;17(12): 4307. 
https://doi.org/10.3390/ijerph17124307

11.	 Sigmund E, Sigmundova D, Snoblova R, Geckova 
AM. ActiTrainer-determined segmented moderate-
to-vigorous physical activity patterns among 
normal-weight and overweight-to-obese Czech 
schoolchildren. European Journal of Pediatrics, 
2014;173(3): 321–329. https://doi.org/10.1007/
s00431-013-2158-5

12.	 Hall-Lopez JA, Ochoa-Martinez PY, Meza F, 
Sanchez R, Saenz-Lopez P. Comparison of physical 
activity by gender and body fat in mexican 
schoolchildren. Revista Iberoamericana De Ciencias 
De La Actividad Fisica Y El Deporte, 2019;8(1): 1–14. 
https://doi.org/10.24310/riccafd.2019.v8i1.5763

13.	 Altenburg TM, Chinapaw MJM, Singh AS. Effects 
of one versus two bouts of moderate intensity 
physical activity on selective attention during a 
school morning in Dutch primary schoolchildren: A 
randomized controlled trial. Journal of Science and 
Medicine in Sport, 2016;19(10): 820–824. https://doi.
org/10.1016/j.jsams.2015.12.003

14.	 Martínez-Vizcaino V, Mota J, Solera-Martínez M, 
Notario-Pacheco B, Arias-Palencia N, García-Prieto 
JC, et al. Rationale and methods of a randomised 
cross-over cluster trial to assess the effectiveness of 
MOVI-KIDS on preventing obesity in pre-schoolers. 
BMC Public Health, 2015;15(1): 176. https://doi.
org/10.1186/s12889-015-1512-0

15.	 Gelabert J, Muntaner-Mas A, Palou P. Effects of 
moderate to vigorous intensity interval exercise 
program on fitness and fatness in 11-and 12-years-
old schoolchildren. Nutricion Hospitalaria, 
2020;37(3): 514–523. https://doi.org/10.20960/
nh.02894

16.	 Carcamo-Oyarzun J, Carrasco-Alarcon V, Espinoza 
Silva JM, Martinez-Salazar C. The intensity of effort 
in Physical Education classes Relationship between 
perception and objective quantification of students 
and teachers. Retos-Nuevas Tendencias En Educacion 
Fisica Deporte Y Recreacion, 2019;(36): 384–390. 
https://doi.org/10.47197/retos.v36i36.67925

17.	 Moral Moreno L, Martinez de Haro V, Miguel 
Tobal F. Heart-healthy effort in the school day. 
Implications for schools. Retos-Nuevas Tendencias 
En Educacion Fisica Deporte Y Recreacion, 2020;(37): 
70–77. https://doi.org/10.47197/retos.v37i37.70032

18.	 Moral Moreno L. Heart-healthy physical activity 
level in primary school physical education: 
expectations and some evidence. Sportis-Scientific 
Technical Journal of School Sport Physical Education 
and Psychomotricity, 2018;4(1): 95–110. https://doi.
org/10.17979/sportis.2018.4.1.2017

19.	 Radtke T, Khattab K, Brugger N, Eser P, Saner H, 
Wilhelm M. High-volume sports club participation 
and autonomic nervous system activity in children. 
European Journal of Clinical Investigation, 2013;43(8): 
821–828. https://doi.org/10.1111/eci.12112

20.	 Arturo Hall-Lopez J, Yesica Ochoa-Martinez P, 



2023

0101

23

Meza Correa F, Lopez Campos CE, Saenz-Lopez 
Bunuel P. Physical activity and perception of effort 
by gender in physical education and recess of 
mexican schoolchildren. Educacion Fisica Y Deporte, 
2017;36(2): 219–243. https://doi.org/10.17533/
udea.efyd.v36n2a04

21.	 Martinez-Martinez J, Aznar S, Gonzalez-Villora 
S, Lopez-Sanchez GE. Physical Activity and 
Commuting to School in Spanish Nine-Year-Old 
Children: Differences by Gender and by Geographical 
Environment. Sustainability, 2019;11(24): 7104. 
https://doi.org/10.3390/su11247104

22.	 Rosselli M, Ermini E, Tosi B, Boddi M, Stefani 
L, Toncelli L, et al. Gender differences in 
barriers to physical activity among adolescents. 
Nutrition Metabolism and Cardiovascular Diseases, 
2020;30(9): 1582–1589. https://doi.org/10.1016/j.
numecd.2020.05.005

23.	 Rosa-Guillamón A, Carrillo-López PJ, García-
Cantó E. Analysis of physical fitness according to sex, 
age, body mass index and level of physical activity 
in Spanish elementary school students. Revista de 
la Facultad de Medicina, 2020;68(1). https://doi.
org/10.15446/revfacmed.v68n1.69977

24.	 Torres-Luque G, Calahorro F, López-Fernández 
I, Carnero EA. Incidencia del género en los niveles 
de actividad física en las clases de educación 
física. SPORT TK-Revista EuroAmericana de 
Ciencias del Deporte, 2014;3(1–2): 21. https://doi.
org/10.6018/221971

25.	 Navarro-Patón R, Lago-Ballesteros J, Arufe-
Giráldez V, Sanmiguel-Rodríguez A, Lago-
Fuentes C, Mecías-Calvo M. Gender Differences 
on Motor Competence in 5-Year-Old Preschool 
Children Regarding Relative Age. International 
Journal of Environmental Research and Public 
Health, 2021;18(6): 3143. https://doi.org/10.3390/
ijerph18063143

26.	 Navarro-Patón, R., Cons-Ferreiro, M., Díaz-Liz, 
C., & Gili-Roig, C. Analysis of the preferences for 
social interaction in physical education of Galician 
students based on age, gender and educational stage. 
Revista Iberoamericana de Psicología del Ejercicio y 
el Deporte, 2019. 14(2), 160-165.

27.	 Seabra C, Dolnicar S, Abrantes JL, Kastenholz 
E. Heterogeneity in risk and safety perceptions 
of international tourists. Tourism Management, 
2013;36: 502–510. https://doi.org/10.1016/j.
tourman.2012.09.008

28.	 Rodríguez-Fernández P, González-Santos J, 
Santamaría-Peláez M, Soto-Cámara R, Sánchez-
González E, González-Bernal JJ. Psychological 
Effects of Home Confinement and Social 
Distancing Derived from COVID-19 in the General 
Population—A Systematic Review. International 

Journal of Environmental Research and Public 
Health, 2021;18(12): 6528. https://doi.org/10.3390/
ijerph18126528

29.	 Poliakov SD, Khrushchev SV, Korneeva IT. 
Monitoring and correction of the physical health of 
schoolchildren. Moscow: Iris-press; 2006.

30.	 Sogut M, Clemente FM, Clark CCT, Nikolaidis 
PT, Rosemann T, Knechtle B. Variations in Central 
Adiposity, Cardiovascular Fitness, and Objectively 
Measured Physical Activity According to Weight 
Status in Children (9-11 Years). Frontiers in 
Physiology, 2019;10: 936. https://doi.org/10.3389/
fphys.2019.00936

31.	 Santaliestra-Pasias AM, Gonzalez-Gil EM, 
Pala V, Intemann T, Hebestreit A, Russo P, et al. 
Predictive associations between lifestyle behaviours 
and dairy consumption: The IDEFICS study. 
Nutrition Metabolism and Cardiovascular Diseases, 
2020;30(3): 514–522. https://doi.org/10.1016/j.
numecd.2019.10.006

32.	 Fornari E, Piona C, Rabbone I, Cardella F, Mozzillo 
E, Predieri B, et al. Cardiovascular risk factors in 
children and adolescents with type 1 diabetes in 
Italy: a multicentric observational study. Pediatric 
Diabetes, 2020;21(8): 1546–1555. https://doi.
org/10.1111/pedi.13123

33.	 Li J, Hong X, Mesiano S, Chen J, Gao X, Li Z. 
Associations between fetal imprinted gene RTL1 
variants and maternal factors with birth weight. J 
Genet Genomics. 2015;42(9):507-514.

34.	 Kostrzewski P, Mieszkowski J, Nowak A. Physical 
fitness and its relationship with body mass index in 
children aged 7-10 years old. Anthropological Review, 
2016;79(4):417-429.

35.	 Vaskov Y. Defining the Structure of Physical 
Education Lessons in Secondary Schools: A 
Didactic Problem and Its Solutions. Physical Culture, 
Recreation and Rehabilitation. 2022;1(2):34–7. 
https://doi.org/10.15561/physcult.2022.0204

36.	 Kryventsova I, Potop V, Prusik K, Samoilov D. 
Development of coordination abilities of fencers 
aged 10-12 years living in the territory of martial 
law. Pedagogy of Health. 2022;1(2):34–8. https://doi.
org/10.15561/health.2022.0201

37.	 Vaskov Y. Improving Physical Fitness 
Assessment through Movement Tests: Overcoming 
Implementation Challenges in General 
Educational Schools. Physical Culture, Recreation 
and Rehabilitation. 2022;1(2):38–41. https://doi.
org/10.15561/physcult.2022.0205

38.	 Mameshina M, Masliak I. Functional state of 
the cardiovascular system of elementary school 
students. Aktual’ni problemi fizichnogo vikhovannia 
riznikh verstv naselennia, 2021;1: 92–97. (In 
Ukrainian).



24

Physical Culture, Recreation and Rehabilitation

Information about the authors:
Irina Masliak; PhD (physical education and sport), professor; https://orcid.org/0000-0003-1306-0849;  irina.
maslyak@ukr.net; Department of Theory and Methods of Physical Education, Kharkiv State Academy of 
Physical Culture; Kharkiv, Ukraine. 

Margarita Mameshina; (Corresponding Author); PhD (physical education and sport); https://orcid.org 
/0000-0001-7397-3805;  mameshina.rita@gmail.com; Department of Theory and Methods of Physical 
Education, Kharkiv State Academy of Physical Culture; Kharkiv, Ukraine.

Marina Jagiello; https://orcid.org/0000-0001-5591-4537; wjagiello1@wp.pl; Gdansk University of 
Physical Education and Sport; Gdansk, Poland.

Cite this article as:  
Masliak I, Mameshina M, Jagiello M. Physical activity and cardiovascular function in 9-year-old 
schoolchildren: implications for health and well-being. Physical Culture, Recreation and Rehabilitation, 
2023;2(1):18–23.  
https://doi.org/10.15561/physcult.2023.0103

This is an Open Access article distributed under the terms of the Creative Commons Attribution License, which 
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited  
(http://creativecommons.org/licenses/by/4.0/deed.en).

Received: 18.04.2023 
Accepted: 22.05.2023; Published: 30.06.2023


	Physical activity and cardiovascular function in 9-year-old schoolchildren: implications for health and well-being. Irina Masliak, Margarita Mameshina, Marina Jagiello
	Abstract
	Introduction
	Materials and Methods
	Results
	Discussion
	Conclusions
	Acknowledgment
	References
	Information about the authors
	https://doi.org/10.15561/physcult.2023.0103




