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ABSTRACT 
 
This study aimed to evaluate the functional performance of the cardiovascular and respiratory systems, as well as the physical 
fitness levels, of students aged 14–17 years with chronic respiratory diseases compared to their healthy peers. Methods: A mixed-
methods approach was employed, including analysis of scientific literature, pedagogical observation, and functional assessments. 
A pedagogical experiment was conducted at two secondary schools in Mostaganem, Algeria, involving 26 students with chronic 
respiratory conditions (17 boys, 9 girls) and 25 healthy peers (18 boys, 7 girls). Key indicators such as systolic and diastolic blood 
pressure, heart rate, vital lung capacity, and results from the Stange and Henchi tests were measured. Physical fitness was 
assessed through a 30-meter sprint, medicine ball throws, pull-ups, and flexibility tests. Results: Significant differences were 
observed between the two groups. Students with chronic respiratory diseases exhibited higher diastolic blood pressure (p < .05) 
and elevated heart rates at rest, post-exercise, and during recovery, indicating reduced cardiovascular adaptability. Respiratory 
function tests revealed substantial age lags (Stange: 21.7% in boys, 21.0% in girls; Henchi: 47.5% in boys, 39.7% in girls). Vital 
lung capacity was significantly lower (43.7% lag in boys, 51.8% in girls). Physical fitness tests demonstrated notable deficits in 
speed, strength, and flexibility, with significant differences (p < .05) across all metrics. Discussion: The findings highlight the 
profound impact of chronic respiratory diseases on cardiovascular and respiratory function, as well as physical fitness, in students. 
These results underscore the need for personalised physical education programs and healthcare interventions to address these 
differences. Implementing inclusive strategies and targeted support can enhance the quality of life and long-term health outcomes 
for students with chronic respiratory conditions. 
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INTRODUCTION 
 
Over the past few years, scientists have identified a negative trend that shows that the level of diseases 
directly related to the respiratory system has increased significantly among preschool and school-age 
children (Zhu, Yuan, & Yang, 2024). These diseases are accompanied by a decrease in indicators of the age 
level of physical development and motor defects (Maggio et al., 2010; Adel et al., 2019). According to earlier 
studies, currently general educational organisations teach on a permanent basis children with a normal level 
of health not more than 15%, and with pathological manifestations of a chronic nature - more than 30% (Coe, 
Peterson, Blair, Schutten, & Peddie, 2013; Soldatov et al., 2024). Scientists who have devoted their research 
to studying the health of school and pre-school children have found that the implementation of the modern 
educational process has a direct connection with the very specifics of learning; in addition, one third of 
children, when they move from pre-school to first grade, already have chronic diseases (Levick, 1991; Lee 
et al., 2012; Meijer et al., 2021). 
 
National education organisations of the Republic of Algeria, when reporting on the state of disease to higher 
institutions, indicate figures indicating that the number of school-age children classified in special medical 
groups tends to increase progressively (Khelafi, Aissanou, Tarsift, & Skander, 2011; Kuchma et al., 2017). A 
large proportion of children suffer from chronic respiratory diseases, mostly in the age range of school 
students aged 14-16, of whom 73% were boys and 27% girls. Taking into account this situation, it can be 
stated that the therapeutic and health-improving orientation of specially organised therapeutic physical 
education classes in the conditions of national education institutions is of global importance (Carnethon et 
al., 2003; Latorre-Román, Navarro-Martínez, & García-Pinillos, 2014; Abdelkader et al., 2021). 
 
The data obtained by scientists in the process of experimental research have allowed to determine that 
students with chronic respiratory diseases have increased lags in the development of motor abilities  
(Krivolapchuk, Chernova, & Gerasimova, 2020; Raghuveer et al., 2020). Therefore, the solution of the 
problem lies in the need to orient the means of therapeutic physical training not only to eliminate and 
compensate for pathological manifestations in the respiratory organs, but also to improve the motor fitness 
of students of all age categories (Kuzmin et al., 2016; Krivolapchuk et al., 2020; Lytvynenko & Prontenko, 
2020; Moawd, Azab, Ibrahim, Verma, & Abdelbasset, 2020). 
 
According to the 2008 US report on national exercise and the 2010 World Health Organisation report, for the 
general adult population For the average adult, aerobic exercise with a moderate intensity of 150 minutes or 
more or vigorous intensity of 75 minutes or more per week is recommended (Carlson, Fulton, Schoenborn, 
& Loustalot, 2010; Beard et al., 2016; Singh, Pattisapu, & Emery, 2020; Belkadi, Alia, & Mohammed, 2020). 
 
According to the American College of Sports Medicine (ACSM) According to the position statement of the 
American College of Sport Medicine (ACSM) in 2010, cardiorespiratory fitness is one of the most common 
forms of exercise, the better the cardiorespiratory fitness, the lower the risk of becoming unhealthy; and 
among the body composition issues, overall or abdominal obesity is the most common cause of obesity 
(Millar, Fernhall, & Burkett, 1993; Garber et al., 2011; Beboucha, Belkadi, Benchehida, & Bengoua, 2021). 
 
Therefore, it is recommended that adults engage in moderate-intensity cardiorespiratory training for more 
than 30 minutes at least 5 days a week (minimum 150 minutes per week), and high-intensity cardiorespiratory 
training for at least 30 minutes per week (minimum 150 minutes per week), High-intensity cardiorespiratory 
exercise should be more than 20 minutes per session (at least 75 minutes per week) on at least 3 days per 
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week, or a combination of moderate- and high-intensity cardiorespiratory exercise (Belkadi et al., 2015; Yang, 
2019). 
 
The aim of this paper is to evaluate and compare the functional performance of the cardiovascular and 
respiratory systems, as well as the physical fitness levels, of students aged 14–17 years with chronic 
respiratory diseases against their healthy peers. the research aims to highlight the impact of chronic 
respiratory conditions on overall health and physical development, ultimately advocating for the 
implementation of personalised physical education programs and healthcare interventions to improve the 
quality of life and long-term health outcomes for affected students. 
 
METHODS AND MATERIALS 
 
Participants 
A mixed-methods approach was employed, combining the analysis of scientific literature, pedagogical 
observation, and functional assessments. The study was conducted in two secondary schools located in 
Mostaganem, Algeria, involving a total of 51 students aged 14–17 years. Participants were divided into two 
groups: 
Group 1: Students with chronic respiratory diseases (SRD), consisting of 26 individuals (17 boys and 9 girls). 
Group 2: Healthy students (HS), consisting of 25 individuals (18 boys and 7 girls). 
 
The pedagogical experiment was implemented within an inclusive educational framework at two secondary 
education institutions in Mostaganem city. Special medical groups were created for students with health 
deviations, including those with chronic respiratory diseases, to facilitate tailored assessments and 
interventions. 
 
Study design 
The study design focused on evaluating and comparing the activity of the respiratory and cardiovascular 
systems, as well as physical fitness levels, between students aged 14–17 years with chronic respiratory 
diseases and their healthy peers, involving 26 students with chronic conditions (17 boys, 9 girls) and 25 
healthy students (18 boys, 7 girls). Adhering to the principles of inclusive education and ethical guidelines 
(World Medical Association, 2013), the study integrated participants into regular educational processes while 
providing specialized assessments. Key cardiorespiratory indicators, including systolic and diastolic blood 
pressure, heart rate, vital lung capacity, and respiratory function (assessed via the Stange and Henchi tests), 
were measured alongside physical fitness tests such as a 30-meter sprint (speed), medicine ball throws 
(upper body power), pull-ups or lying pull-ups (muscular endurance), and a forward bend (flexibility). These 
standardised protocols allowed for a comprehensive comparison, highlighting the impact of chronic 
respiratory diseases on functional performance and informing the need for tailored interventions to address 
observed disparities. 
 
Statistical analyses 
Descriptive statistics, including means, standard deviations, and frequencies, were calculated to summarize 
the demographic, cardiorespiratory, and physical fitness characteristics of the study participants. The 
normality of the data distribution was assessed using the Shapiro-Wilk test. All statistical analyses were 
performed using SPSS version 27 (IBM Corp., Armonk, NY, USA), and a p-value of < .05 was considered 
statistically significant. 
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RESULTS 
 
The analysis of the state and activity of the cardiovascular and respiratory systems fulfils the task of fully 
characterising their functional performance. On the basis of individual information indicators the form of heart, 
systolic and diastolic blood pressure, heart, vital capacity of lungs, Stange and Henchy tests, tests it is 
possible to determine not only the level of their state, but also the dynamics of the ongoing age-related 
changes. Based on the work of (Wittberg, Northrup, & Cottrell, 2012), the above-mentioned studies were 
carried out on students 14-17 years old with chronic respiratory diseases and their peers without these 
pathological manifestations. The tables present the obtained indicators of the studied contingent with gender 
differences (Tables 1, 2, 3 and 4), and a comparative analysis of the results obtained. 
 
Table 1. Analysis of systolic (SD) and diastolic (DD) blood pressure (BP) indices (boys and girls) 14-17 years old. 

Indicators 
Boys (Mean ± SD) 

14 years 15 years 16 years 17 years 

Blood pressure 
SD 

SRD 101.7 ± 6.7 106.8 ± 6.0 112.3 ± 11.0 108.1 ± 9.3 
HS 101.5 ± 4.1 105.3 ± 4.9 107.9 ± 5.6 106.2 ± 7.1 

DD 
SRD 61.1 ± 10.1* 62.3 ± 4.5 * 60.5 ± 5.8* 62.0 ± 10.6* 
HS 54.4 ± 3.3 55.5 ± 3.0 55.1 ± 2.8 56.0 ± 4.1 

Indicators 
Girls (Mean ± SD) 

14 years 15 years 16 years 17 years 

Blood pressure 
SD 

SRD 103.7 ± 3.1 98.0 ± 5.8 104.4 ± 11.2 109.8 ± 8.9 
HS 97.8 ± 5.8 96.8 ± 3.0 101.5 ± 4.8 106.4 ± 5.2 

DD 
SRD 58.6 ± 5.9 53.2 ± 7.4 55.9 ± 9.3 59.8 ± 5.9 
HS 52.4 ± 2.2 51.9 ± 2.2 52.8 ± 2.5 58.7 ± 2.6 

Note: SRD - indicators of students with respiratory diseases; SH - indicators of healthy students; * - reliability of differences at p < .05. 

 
Table 2. Heart rate Analysis before, after exercise (boys and girls) 14-17 years old. 

Indicators 
Boys (Mean ± SD) 

14 years 15 years 16 years 17 years 

Heart rate before exercise, in 1min. 
SRD 80.1 ± 1.9 * 80.3 ± 2.7 79.8 ± 2.4 * 80.0 ± 2.4 
SH 75.0 ± 6.9 77.4 ± 5.0 77.9 ± 2.7 77.4 ± 4.2 

Heart rate after exercise, in 1 min. 
SRD 125.4 ± 4.0 * 128.5 ± 8.1 123.8 ± 8.1 124.6 ± 5.6 * 
SH 119.4 ± 7.2 121.7 ± 7.5 120.2 ± 5.6 117.8 ± 3.7 

Heart rate after min. recovery  
SRD 91.3 ± 3.3 * 92.0 ± 3.7 * 86.4 ± 2.6 * 89.4 ± 3.8 * 
SH 83.6 ± 6.3 85.3 ± 5.7 82.6 ± 2.3 82.6 ± 4.6 

Indicators 
Girls (Mean ± SD) 

14 years 15 years 16 years 17 years 

Heart rate before exercise, in 1min. 
SRD 84.3 ± 13.0 81.3 ± 4.3 75.8 ± 7.1 80.3 ± 2.7 
SH 75.2 ± 5.3 80.0 ± 4.8 73.2 ± 3.0 76.7 ± 5.0 

Heart rate after exercise, in 1 min. 
SRD 132.9 ± 8.0 * 125.0 ± 3.7 121.0 ± 5.7 122.7 ± 6.8 
SH 122.3 ± 8.2 121.6 ± 5.1 116.3 ± 4.3 119.6 ± 7.1 

Heart rate after 1 min. recovery  
SRD 107.1 ± 12.6 * 95.3 ± 5.3 89.5 ± 7.2 * 89.3 ± 4.5 
SH 85.3 ± 5.3 89.0 ± 4.8 81.6 ± 3.6 85.2 ± 3.6 

Note: SRD - indicators of students with respiratory diseases; SH - indicators of healthy students; * - reliability of differences at p < .05. 

 
In the (Table 1) the analysis of systolic (SD) and diastolic (DD) blood pressure (BP) indices revealed the 
following differences: the level of systolic BP in both groups under study has no significant differences, the 
differences are reliable (p > .05); diastolic BP in students without chronic diseases is at a lower level with 
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reliable differences (p < .05) than in students with chronic respiratory diseases. However, these differences 
are not significant in the age range we studied. 
 
Analytical comparison of the heart rate (HR) at rest in sitting position, immediately after physical exercise and 
after 1 minute of recovery rest revealed that students with chronic respiratory diseases have lower than 
healthy peers (Table 2). That is, the heart rate to be measured at all these stages is numerically higher than 
in the latter, indicating a lower level of adaptation of the cardiovascular system to physical exertion in students 
with respiratory pathology with the reliability of differences (p < .05). 
 
The results obtained in the performed tests revealed the following qualitative differences: in students without 
respiratory diseases the level of tests corresponds to age norms, in students with respiratory system 
pathology; and the results of the considered functional tests are significantly lower. Thus, in the Stang test in 
boys the index in the age lag by 21.7 per cent, in girls - by 21.0 per cent. The Henchi test revealed a higher 
level of differences in the indicators: the age lag in boys corresponds to 47.5%, in girls - 39.7%. The 
significance of differences corresponds to p < .05. After statistical processing of the obtained data in (Table3), 
we performed a comparative assessment of physical performance using the Ruffier index (Table.3). In the 
process of comparison, it was revealed that students belonging to special medical group have a lower level 
of this informative unit than their healthy peers. 
 
Table 3. Stange and Henchi tests, Ruffier Index (boys and girls) 14-17 years old. 

Tests 
Boys (Mean ± SD) 

14 years 15 years 16 years 17 years 

Respiratory rate per 1 min. 
SRD 19.0 ± 1.5 * 16.4 ± 6.0 19.0 ± 1.2 * 19.1 ± 2.9 * 
SH 16.3 ± 1.9 15.5 ± 1.4 16.4 ± 1.5 16.0 ± 1.4 

Stange's test. 
SRD 46.4 ± 8.4 * 51.1 ± 9.8 * 51.0 ± 9.1 * 57.4 ± 6.5 * 
SH 59.6 ± 5.0 63.5 ± 5.5 62.1 ± 6.0 65.5 ± 4.1 

Hench’s test 
SRD 27.0 ± 9.5 * 27.8 ± 10.5 * 29.4 ± 12.5 * 39.6 ± 7.8 * 
SH 38.5 ± 11.9 45.6 ± 8.9 44.9 ± 10.5 53.7 ± 7.0 

Ruffier Index 
SRD 9.7 ± 0.7 * 10.1 ± 1.3 * 9.0 ± 1.0 9.4 ± 1.1 * 
SH 7.8 ± 1.8 8.5 ± 1.7 8.1 ± 0.9 7.8 ± 1.0 

Tests 
Girls (Mean ± SD) 

14 years 15 years 16 years 17 years 

Respiratory rate per 1 min. 
SRD 19.7 ± 3.3 * 19.2 ± 1.3 * 17.4 ± 1.9 18.3 ± 1.2 
SH 16.0 ± 1.7 16.4 ± 1.5 16.0 ± 1.8 16.2 ± 1.4 

Stange's test. 
SRD 35.6 ± 6.0 * 43.0 ± 10.8 * 48.3 ± 8.1 * 50.3 ± 6.1 * 
SH 46.7 ± 6.7 54.5 ± 6.0 55.9 ± 6.6 57.4 ± 7.2 

Hench’s test 
SRD 22.4 ± 5.0 * 26.5 ± 6.1 * 29.4 ± 10.4 * 29.7 ± 3.6 * 
SH 29.9 ± 4.9 38.1 ± 9.1 42.8 ± 12.0 41.2 ± 10.7 

Ruffier Index 
SRD 5.2 ± 1.6 * 10.2 ± 1.1 8.6 ± 1.7 * 9.2 ± 1.3 
SH 8.3 ± 1.7 9.1 ± 0.9 7.1 ± 0.8 8.2 ± 1.5 

Note: SRD - indicators of students with respiratory diseases; SH - indicators of healthy students; * - reliability of differences at p < .05. 

 
The age-related indicators of the cardiorespiratory system's functional state in students aged 14–17 years 
align with earlier findings reported by (Lee et al., 2012; Soldatov et al., 2024; Wittberg et al., 2012). According 
to the author's evaluation (Table 4), students without health deviations demonstrated cardiovascular and 
respiratory system activity levels categorized as "above average," whereas those with respiratory pathologies 
fell within the "low level" range. Significant differences were observed in most parameters for boys, with 
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statistical reliability (p < .05). However, in girls, the reliability of differences for some indicators did not reach 
statistical significance. 
 
Table 4. Level of cardiovascular and respiratory system (boys and girls) 14-17 years old. 

Parameters 
Boys (Mean ± SD) 

14 years 15 years 16 years 17 years 

Chest circumference, cm. 
SRD 55.8 ± 12.9 54.9 ± 4.6 68.1 ± 5.2 79.2 ± 11.5 
SH 60.6 ± 7.7 60.6 ± 7.6 76.0 ± 10.3 78.9 ± 18.7 

Vital capacity of the lungs, l. ml. 
SRD 2.0 ± 1.0 * 1.9 ± 0.4 * 2.2 ± 0.3 * 2.5 ± 0.3 * 
SH 2.7 ± 0.5 3.0 ± 0.6 3.3 ± 0.5 3.5 ± 0.6 

Functional state  
SRD 0.6 ± 0.1 * 0.6 ± 0.0 * 0.6 ± 0.0 * 0.6 ± 0.0 * 
SH 0.7 ± 0.1 0.7 ± 0.0 0.6 ± 0.0 0.6 ± 0.0 

Tests 
Girls (Mean ± SD) 

14 years 15 years 16 years 17 years 

Chest circumference, cm 
SRD 58.9 ± 4.4 67.0 ± 8.4 67.0 ± 4.3 67.1 ± 6.8 
SH 60.2 ± 11.4 65.3 ± 7.0 72.1 ± 10.3 68.1 ± 10.5 

Vital capacity of the lungs, lit. ml. 
SRD 1.3 ± 0.3 * 1.3 ± 0.3 * 1.8 ± 0.4 * 1.9 ± 0.6 * 
SH 2.2 ± 0.3 2.4 ± 0.6 2.7 ± 0.4 2.9 ± 0.3 

Functional state 
SRD 0.8 ± 0.5* 0.6 ± 0.0 0.7 ± 0.1 0.6 ± 0.1 
SH 0.7 ± 0.0 0.6 ± 0.0 0.7 ± 0.0 0.6 ± 0.1 

Note: SRD - indicators of students with respiratory diseases; SH - indicators of healthy students; * - reliability of differences at p < .05. 

 
For a complete analytical characterisation of students with chronic respiratory diseases, a test was 
implemented to determine the factor indicators indicating the level of physical development, In order to 
determine the negative impact of the underlying disease on student’s motor skills. 
 
Table 5. Indicators reflecting the level of development of motor abilities of 14–17-year-old students. 

Indicators 

(Mean ± SD) 

14-15 years old 16-17 years old 

Boys Girls Boys Girls 

Running 30 m from a high start 
SRD 4.9 ± 0.6 * 5.0 ± 1.1 4.7 ± 1.2 * 4.8 ± 0.4 * 
SH 4.3 ± 0.4 4.4 ± 0.3 4.1 ± 0.6 4.3 ± 1.0 

Throwing a stuffed ball 
SRD 397.5 ± 0.4 * 377.0 ± 0.3 * 414.3 ± 1.3 * 411.5 ± 11.0 * 
SH 421.9 ± 12.7 402.5 ± 10.4 441.3 ± 12.1 437.2 ± 11.7 

Dead hang pull-ups and 
lying pull-ups 

SRD 2.5 ± 1.1 * 6.5 ± 1.0 * 2.4 ± 1.0 * 7.6 ± 1.8 * 
SH 4.2 ± 1.3 10.9 ± 1.2 4.0 ± 1.3 13.0 ± 1.1 

Forward bend from a 

standing position 

SRD - 5.3 ±2.3 * 4.1 ± 3.1 * -6.1 ± 1.7 * 3.6 ± 1.9 * 

SH 2.1 ± 1.9 7.2 ± 4.4 3.9 ± 2.0 5.9 ± 2.4 
Note: 1 - indicators of students with chronic respiratory diseases; 2 - indicators of healthy students; * - reliability of differences p < .05. 

 
The obtained indicators were systematised and underwent statistical processing, the results of which 
revealed that in all areas of testing in both study groups the results were similar to the indicators of the 
functional state of the cardiovascular and respiratory systems. Thus, in the test "Running 30 metres from a 
high start" it was determined that the level of speed development in students with no health deviations is 
higher than in peers with respiratory pathology, with reliability of differences p < .05. In the latter, at the age 
of 14-15 years, the lag in the development of this ability is: in boys - 13.9%, in girls - 13.6%; at the age of 16-
17 years, in boys - 14.0%, in girls - 11.0%. 
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In the test "Throwing a stuffed ball 2 kg" in students of 14-15 years old with respiratory diseases the age lag 
was revealed: in boys - by 6.2%, in girls - by 6.6%; in students of 16-17 years old the lag from healthy peers 
is: in boys - 6.5%, in girls - 6.3%. Reliability of differences in obtained indicators is p < .05. 
 
The indicators of the test "Pull-up in hanging on the high bar" in boys and "Pull-up in hanging lying on the low 
bar" in girls allowed to reveal a lag in the development of strength in students with respiratory pathology in 
the age group of 14-15 years: in boys on 42.5 per cent, for girls - by 69.2 per cent. In the age group of 16-17 
years old, the lag in boys is 61.2 per cent, in girls - 71.0 per cent. The significance of differences between 
the indicators was p < .05. 
 
In the test "Forward bend from a standing position on a gymnastic bench" in the process of testing in both 
studied age groups of boys referred to the special medical group, the indicators turned out to have a minus 
value. The age lag from healthy peers in the development of the ability "flexibility" in students of 14-15 years 
old with respiratory diseases was revealed: in boys - by 116.3%, in girls - by 75.0%. In the age group of 16-
17 years old, the former lagged behind by 87.7%, the latter - by 52.7%. 
 
DISCUSSION 
 
The analysis of the functional capabilities of the cardiovascular and respiratory systems of students within 
the range of 14-17 years of age, both suffering from or free from respiratory chronic diseases, reveals some 
physiological and developmental differences between both these groups. These findings prove to note 
significant differences in the principal health information standard, physical performance characteristics, and 
adaptation to the incorporated measures of physical strain of paramount importance in assessing the extent 
of general health demand based on the chronic-respiratory-conditions-versus-motor-skills hypothesis 
(Carnethon et al., 2003; Carlson et al., 2010; Kuzmin et al., 2016). Cardiovascular System Performance It 
was found that, while the mean systolic blood pressure (SBP) was statistically comparable in students with 
chronic respiratory diseases and students without such pathologies similar to (Mahishale & Kulkarni, 2014), 
significant differences were found to occur based on the mean diastolic blood pressure (DBP): about 12 mm 
of Hg were higher in students with chronic respiratory diseases (Meijer et al., 2021; Belkadi et al., 2025). This 
could imply that the cardiovascular system of students with respiratory pathologies encounters increased 
resistance in the peripheral vascular beds, possibly because reduced availability of oxygen cascaded into 
chronic inflammation (Boudehri, Belkadi, Dahoune, & Atallah, 2023; Rimdeikienė, 2023). The heart rate (HR) 
recordings during rest, post-exercise, and in the recovery, stage again turned out to be above values when 
comparing respective reading in students with respiratory diseases (Latorre-Román et al., 2014; Kuchma et 
al., 2017; Moawd et al., 2020; Cherara, Belkadi, Mesaliti, & Beboucha, 2022). It thus points toward decreased 
capacity of the cardiovascular system of these students to cope with physical stress (Lee et al., 2012; Manar, 
Adel, Lalia, & Saddak, 2023). These findings are in line with the literature that chronic respiratory conditions 
can induce a decline in cardiovascular performance and recovery (Levick, 1991; Maggio et al., 2010; Coe et 
al., 2013; Soldatov et al., 2024; Zhu et al., 2024). 
 
The results of the Stange and Henchi tests and measurements of vital lung capacity (VLC) showed that the 
respiratory capacities of students with chronic respiratory diseases were profoundly impaired (LUGININA, 
1960; Latorre-Román et al., 2014). The lag in age equivalence test results (21.7% in boys and 21.0% in girls 
for the Stange test and 47.5% in boys and 39.7% in girls for the Henchi test), further indicates the great 
impact of respiratory pathologies on lung function (Lytvynenko & Prontenko, 2020). The lower VLC observed 
in these students corresponds to a 43.7% lag in The age lag in the test results (21.7% in boys and 21.0% in 
girls for the Stange test, and 47.5% in boys and 39.7% in girls for the Henchi test) this was pointed to the 
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extensive influence respiratory pathologies place on lung function (Moawd et al., 2020). Besides, the 
diminished VLC (43.7% in boys and 51.8% in girls) reinforces an already co-performance of the Respiratory 
System (Сарыг, Куулар, & Ондар, 2021; Benhammou, Mourot, Mokkedes, Bengoua, & Belkadi, 2021). 
 
According to Stange and Henchi tests, and the vital lung capacity (VLC) measuring, there is a significant 
respiratory compromise in school students suffering from chronic respiratory conditions (Chen et al., 2011; 
Yacine et al., 2020). The 21.7% and 21.0% lag of boys and girls, respectively, in Stange test, and 47.5% and 
39.7% lag in boys and girls, respectively, highlights that these respiratory pathologies have a great bearing 
on the lung functions. The reduced lung capacity observed in these students (43.7% in boys and 51.8% in 
girls) further underscores the impaired respiratory function in this population (Mihailova & Kaminska, 2016). 
This diminished respiratory capacity likely contributes to the observed declines in physical abilities and 
endurance, highlighting the significant impact of chronic respiratory conditions on overall physical 
performance (Belkadi et al., 2020; Tarmure et al., 2020). 
 
The analysis of performance in physical test reveals some uniform decline in students suffering from chronic 
respiratory diseases in speed, strength, and even flexibility (Khelafi et al., 2011). For example, in the 30 m 
sprint test, boys were 13.9% and girls were 13.6% behind normal in 14 to 15year age cohort, and these 
trends are repeated in older age groups. This evidence may suggest that some underactivity of respiratory 
system can disrupt the function of muscle fibre, especially the type IIb fast twitch muscle fibres that are 
responsible for speeding up, achieving a desired rate of motion (Raghuveer et al., 2020). It is noteworthy that 
the strength tests, which include some features of athletics, for example, pull-ups, produced significant lags, 
especially for girls 69.2% at the age of 14 to 15 years and 71.0% at the age of 16 to 17 years (Carnethon et 
al., 2003). This suggests that chronic respiratory diseases may impose a disproportionate physiological strain 
on affected individuals (Mihailova & Kaminska, 2016). As noted by Neves (Neves et al., 2014), compromised 
respiratory efficiency is likely a key factor contributing to the observed reductions in mobility and endurance 
performance in this population. 
 
CONCLUSION 
 
This study examines the functional status of the cardiovascular and respiratory systems in students with and 
without chronic respiratory illnesses. The findings show significant differences in blood pressure, heart rate, 
lung function, and physical performance, underscoring the importance of specific procedures to improve the 
health and development of students with respiratory diseases. Addressing these discrepancies through 
personalized physical education programs and specialized healthcare has the potential to improve the quality 
of life and long-term health outcomes for this vulnerable population. Future research should look into the 
long-term consequences of these interventions, as well as other factors that may have an impact on the 
health and development of students with chronic respiratory disorders. 
 
Implications and recommendations 
This study reveals that interventions must be specifically tailored to meet the needs of students suffering from 
chronic respiratory diseases. Effective physical education programs for such students must make allowances 
for the diminished cardiovascular and respiratory functions by including some form of low impact aerobic 
exercises, strength building, and flexibility training. Most importantly, constant assessment of blood pressure, 
lung functionality, and heart rate must be conducted to determine when adjustments should be made to the 
patient’s prescribed treatment plan. The gap in motor abilities and physical performance of healthy students 
as compared to those suffering from respiratory illnesses calls attention to early diagnosis and intervention 
for chronic respiratory ailments. There is a need for a joint effort between schools and the healthcare system 
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to screen affected students and make sure that they receive specialized care. In the same vein, lungs 
exercises and respiratory therapy can be integrated with physical education to improve the health status of 
these learners. 
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