
©2024 Published by In Manifest Network in partnership with LUMEN Publishing. This is an open access article under 

the CC BY-NC-ND license http://creativecommons.org/licenses/by-nc-nd/4.0/ 

Revista Românească pentru Educaţie Multidimensională 
ISSN: 2066-7329 | e-ISSN: 2067-9270 
Covered in: Web of Science (WOS); EBSCO; ERIH+; Google Scholar; Index Copernicus; Ideas RePeC; Econpapers; 

Socionet; CEEOL; Ulrich ProQuest; Cabell, Journalseek; Scipio; Philpapers; SHERPA/RoMEO repositories; KVK; 

WorldCat; CrossRef; CrossCheck 
 

2024, Volume 16, Issue 4, pages: 628-650 | https://doi.org/10.18662/rrem/16.4/933  
Submitted: September 30, 2024| Accepted for publication: October 30, 2024 
 

Physical Education 
Methods of Various 
Directions Application for 
Female University Students 
with Cardiorespiratory 
Diseases 
Viktoriya IVANOCHKO 1 
Nataliya STEPANCHENKO 2,* 
Iryna HRYBOVSKA 3 
Bogdan KINDZER 4 
Rostyslav HRYBOVSKYY 5 
Olha PAZYCHUK 6 
Igor YANKIV 7 
1 Department of Fitness and Recreation, Lviv, State 
University of Physical Culture named after Ivan 
Boberskij, Lviv, Ukraine, ivv200868@gmail.com, 
ORCID http://orcid.org/ 0000-0002-8189-9032 
2 Department of Pedagogy and Psychology, Lviv, 
State University of Physical Culture named after 
Ivan Boberskij, Lviv, Ukraine, 
natalia.stepanchenko@gmail.com, 
ORCID http://orcid.org/0000-0003-3405-7024 
3 Department of Fitness and Recreation, Lviv, State 
University of Physical Culture named after Ivan 
Boberskij, Lviv, Ukraine, irunagrub1@gmail.com, 
ORCID http://orcid.org/0000-0002-0317-2153 
4 Department of Fencing, Boxing and National 
Martial Arts, Lviv, State University of Physical 
Culture named after Ivan Boberskij, Lviv, Ukraine, 
bogdankindzer@ukr.net, ORCID 
http://orcid.org/0000-0002-7503-4892 
5 Department of Shooting and Technical Types of 
Sport, Lviv State University of Physical Culture 
named after Ivan Boberskij, Lviv, Ukraine, 
lvivstend@gmail.com, ORCID 
http://orcid.org/0000-0003-0398-9152 
6 Department of Biochemistry and Hygiene, Lviv 
State University of Physical Culture named after 
Ivan Boberskij, Lviv, Ukraine, 
olickapazicuk@gmail.com, ORCID 
http://orcid.org/0000-0003-2606-3619 
7 Department of Shooting and Technical Types of 
Sport, Lviv, State University of Physical Culture 
named after Ivan Boberskij, Lviv, Ukraine, 
yankiv11.08@gmail.com, ORCID 
http://orcid.org/0009-0001-4533-0930 
* corresponding author  

Abstract: Background: The effectiveness of physical exercise in treating 
cardiorespiratory diseases is well established. Systematic training can lead 
to changes in morphofunctional markers; however, the degree of effectiveness 
varies based on the type of exercise, the intensity of the activity, as well as 
the age, gender, and overall health of the individual. The purpose of the 
research: To determine and to develop the impact of fitness activities and 
specialized breathing exercises on the morphofunctional state of female 
students with cardiorespiratory diseases. Materials and Methods: The 
study involved 53 female students from Lviv University of Trade and 
Economics, aged 18 to 19, who had cardiorespiratory diseases. 
Participants were randomly assigned to two groups: the experimental group 
(nEG=25) and the control group (nCG=28). The control group followed 
the traditional physical education (PE) program designed for students in 
special medical groups. This program included physical therapy classes, 
recreational walking, running, and gymnastics. The experimental group 
participated in individualized fitness programs that combined basic 
aerobics with breathing exercises for oriental martial arts. The primary 
markers for assessment included anthropometric measurements, indicators 
of the cardiovascular and respiratory systems, levels of physical 
development, and self-evaluations of psycho-emotional wellbeing. The 
experimental group was engaged in performance of the developed 
individualized fitness programs using basic aerobics combined with sets of 
breathing exercises for oriental martial arts. The main markers were 
anthropometric ones, those of the cardiovascular and respiratory system, 
physical development and self-assessment of the psycho-emotional state. 
Results: The results indicate that the experimental program significantly 
improves various health markers, including body mass index, 
circumferential measurements, thoracic excursion, heart rate, blood 
pressure, Robinson index, lung vital capacity, respiratory rate, vital index, 
and recovery time following a functional test. Conclusion: The recorded and 
statistically analyzed results indicate that a basic aerobics program 
combined with specific breathing exercises for oriental martial arts is 
effective. This program improves the studied markers and contributes to 
positive changes in the morphofunctional profile. These changes are 
significant for enhancing the health status of female students with 
cardiorespiratory diseases. 
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Introduction 

Cardiovascular diseases (CVDs) are the most prevalent health 
issue worldwide. In the United States alone, around 84 million people 
are affected by CVDs (Lackland et al., 2014; Tsao et al., 2023). These 
diseases are a major cause of  disability, and healthcare costs associated 
with them are rising in many European countries. As a result, preventing 
cardiovascular diseases has become a key priority in today‘s social 
development (Pearson et al., 2002). An analysis of  the health of  the 
population in Ukraine reveals a decline in life expectancy and an increase 
in the prevalence of  diseases, with cardiovascular diseases having the 
highest rates among European countries. In 2015, circulatory system 
diseases accounted for 31% of  all diseases in Ukraine. Among adults 
aged 18 and older, this figure rose to 37%, while it was 24% among the 
working-age population and reached 51% among those over the working 
age, (Dyachuk et al., 2018). Cardiovascular diseases (CVDs) are 
recognized as a significant global health issue that imposes a substantial 
economic burden on society, (Kaminsky et al., 2019). It is concerning 
that a considerable number of  individuals in the student-age population 
are affected by these conditions (Lukovska & Sologubova, 2011; Barasa 
et al., 2014). 

A study (Pans et al., 2021) showed that the level of  physical 
activity of  students does not meet the recommendations of  the World 
Health Organization. The American College Health Association (2019) 
reported that approximately 38% of  college students reported being 
overweight (Body mass index at least 25 or higher). The high body mass 
index is a predictor of  many diseases, including cardio-respiratory ones. 
Besides, the number of  students with disabilities pursuing higher 
education has been increasing over the past years. Especially relevant in 
this respect are the settings in which people with disabilities participate 
and can be effectively targeted. Potentially, one of  the suitable settings to 
tailor physical activity promotion strategies is the university. University 
settings are socio-psychological context that can reduce health disparities 
in students with disabilities. Students with multiple disabilities, сhronic 
illnesses, acquired disabilities, older students and women are less active. 
Some studies have found that gender is an important correlate of  
physical activity among people with disabilities, because women 
frequently report less physical activity than men (Valis & Gonzalez, 
2017). Therefore, the relevance of  the study is due to the need to 
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develop and implement in universities effective means of  physical 
education of  various directions, which in terms of  physical load would 
be adequate to the nosological characteristics of  students and positively 
affect their morpho-functional state.  

Recent studies have demonstrated that physical exercise is 
effective for both the primary and secondary prevention of  
cardiovascular disease (CVD) (Lindgren et al., 2021). Observational 
studies have shown a link between regular exercise and a reduced risk of  
CVD, particularly in populations that previously did not have this 
condition (McKinney et al., 2016). Additionally, data on secondary 
prevention indicate that engaging in physical activity can lead to a lower 
relapse rate for individuals recovering from CVD (Alter et al., 2009).  

Regular physical exercise has been proven effective in reducing 
risks associated with cardiovascular diseases. It helps lower blood 
pressure (Grace et al., 2018), regulate blood glucose levels (Higgins et al., 
2015), manage body fat, and promote weight loss (Maillard et al., 2018). 
Additionally, physical exercise can enhance the body‘s cardiorespiratory 
function (Kessler et al., 2012). Physical exercise can help reduce the 
incidence of  cardiovascular disease (CVD) and enhance overall quality 
of  life, mood, activity level, and wellbeing (Pelliccia et al., 2021; Szabo, 
2021). During adolescence, cardiorespiratory fitness is a key predictor of  
both physical and mental health, and it also contributes to improved 
academic performance (Agostinis-Sobrinho et al., 2022). 

Training programs primarily focus on endurance, as well as static 
and aerobic exercises. Aerobic exercises can be performed at low, 
medium, or high intensity. However, there is currently no international 
consensus among scientists on the best choice of  exercise intensity. The 
United States and Canada tend to favor moderate to high-intensity 
sports training, while Australia and Japan prefer low- or moderate-
intensity training (Price et al., 2016). European guidelines for preventing 
cardiovascular disease and managing patients with cardiovascular 
conditions recommend moderate-intensity continuous aerobic training, 
emphasizing a high level of  safety (Piepoli et al., 2016). Recent research 
has highlighted the advantages of  high-intensity aerobic training, which 
is often more effective and requires less time compared to longer, 
monotonous moderate-intensity aerobic training (Weston et al., 2014; 
Conraads et al., 2015; Aksovic et al., 2020). This approach necessitates 
continuous monitoring of  the duration and intensity of  exercise, as well 
as an individualized strategy for developing training programs (Palerm et 
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al., 2017).  
The impact of  physical exercises on biomarkers is most 

pronounced during late adolescence. Generally, the effectiveness of  
physical exercises varies based on exercise type, age, gender, and 
individual health status (Aksovic et al., 2020).  

Randomized controlled studies and meta-analyses have indicated 
that both high and moderate exercise intensity can enhance 
cardiopulmonary function in individuals with cardiovascular disease, 
increase physical activity tolerance, and improve their quality of  life 
(Zheng et al., 2022).  

The cardiorespiratory function is the best indicator of  the body‘s 
physiological state, and studying it often leads to new methods and 
forms of  preventing cardiovascular diseases (Lee et al., 2010).  

However, there are many arguments about the choice of  
techniques, methods, PE programs, training technologies, and 
effectiveness and safety of  exercise performance, that would be adapted 
for students with cardiorespiratory diseases. This is in terms of  their 
various directions and intensity, and use of  modern programs in the 
process of  physical education (PE) in higher education institutions.  

Purpose of  the research is to develop and to determine the 
impact of  fitness activities and specialized breathing exercises on the 
morphofunctional state of  female students with cardiorespiratory 
diseases. 

Materials & methods  

Subjects: The study involved 53 female students from Lviv 
University of  Trade and Economics, aged 18 to 19, who had 
cardiorespiratory diseases. Among them, 79.2% were diagnosed with 
cardiovascular diseases, while 20.8% had respiratory conditions. The 
majority of  students with cardiovascular issues were diagnosed with 
vegetative-vascular dystonia of  mixed and cardiac types, accounting for 
75.5% of  that group. The doctor diagnosed all students based on data 
from medical control cards (form 061/O). All examined individuals 
were in remission and had medical clearance to participate in physical 
education within special medical groups.  

The study participants (53) were randomly assigned to two 
groups: the experimental group (nEG = 25) and the control group 
(nCG = 28). The control group followed a traditional physical education 
program designed for students in special medical groups. This program 
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included physical therapy classes, recreational walking, running, and 
gymnastics. The experimental group (EG) participated in individualized 
fitness programs that incorporated basic aerobics along with elements 
of  oriental martial arts (Exercise Program). Each training session lasted 
between 60 and 90 minutes and occurred twice a week.  

The studies took place at Lviv University of  Trade and 
Economics (Ukraine) during one academic year in the period from 
September 2020 to June 2021. 

All classes followed the curriculum approved by university 
administration and were conducted with the oversight of  the doctor. All 
female students who participated in the study were evaluated by a 
medical-educational committee, composed of  cardiologists and a 
psychologist. Students agreed to participate in the study and were 
informed that they could refuse to take part without facing any 
consequences. The research conducted adheres to the requirements 
outlined in the Law of  Ukraine ―On Scientific and Scientific-Technical 
Activities‖ dated November 26, 2015, No. 88-VII and aligns with 
international ethical guidelines for health-related research involving 
humans (CIOMS, 2016). The research was conducted in accordance 
with basic bioethical norms WMA Declaration of  Helsinki – Ethical 
Principles for Medical Research Involving Human Participants. Each of  
the participants was informed about the possibility of  refusing to 
participate in the experiment without any consequences for herself.  

Procedure: The study utilized the following research methods: 
theoretical analysis and synthesis of  scientific and methodological 
literature, medical and biological methods (measurement of  blood 
pressure, respiratory rate, pulse oximetry, spirometry and dynamometry), 
an anthropometric standards method, an index method and a method 
of  sigma deviations to assess physical development, a test of  
differentiated self-assessment of  functional state by V. Doskin‘s 
methodology (Zlyvkov et al., 2016). It was based on a questionnaire 
consisting of  30 bipolar scales grouped into three categories: ‗wellbeing,‘ 
‗activity,‘ and ‗mood.‘ Pedagogical observations and a comparative 
pedagogical experiment were conducted. Statistical methods were used 
for data collection, processing, and analysis, particularly, descriptive and 
analytical statistics.  

Exercise Program. Individualized fitness programs that combine 
basic aerobics with elements of  oriental martial arts offer a 
differentiated approach to exercising, utilizing low and medium impact 



Revista Românească pentru 
Educaţie Multidimensională 

October-December 2024 
Volume 16, Issue 4 

 

633 

movements on the musculoskeletal system. They were performed to 
music without pauses for rest (stream work). The health-improving 
fitness programs differed in the workload, which was regulated by the 
duration of  training sessions, as well as the number of  exercise series 
and their repetitions. The intensity of  the exercises was adjusted based 
on HRmax indicators. The program also included breathing exercises 
associated with oriental martial arts. It has been demonstrated that 
physical activity involves significant energy expenditure. Because there 
are limited anaerobic energy sources in the body, aerobic processes play 
the primary role in supplying energy. The intensity of  these processes 
largely depends on the efficiency of  the oxygen supply systems, i.e. the 
respiratory and circulatory systems. Involuntary control of  breathing 
occurs through reflex mechanisms that help maintain homeostasis. 
Voluntary (targeted) changes in breathing can disrupt this homeostasis, 
allowing for training effects that expand the body‘s ability to adapt. 
Breathing influences the central nervous system, cardiovascular system, 
metabolic processes, and the organs in the abdominal cavity. Scientific 
research has shown that almost all physiological systems can be 
impacted by targeted changes in breathing (Solomen & Aaron, 2015; 
Zou et al., 2018). The review of  scientific literature on the effects of  
specific breathing exercises from oriental martial arts on the 
cardiorespiratory system of  female students during fitness classes with 
basic aerobics reveals a limited number of  them available. At the same 
time, finding the positive effects of  these empirically selected exercises 
would help justify their inclusion in the aerobics routine. This would aim 
to optimize both the physical and mental wellbeing of  the participants. 
Focusing on intentional controlled breathing and the ability to change 
one‘s physical and emotional state through breathing manipulation 
demonstrates principles used in oriental martial arts as well as in 
breathwork practices. It is here where the convergence of  these two 
seemingly different practices can be clearly observed.  Breathing 
exercises such as hatha yoga exercises; ‗nogare‘ breathing system and 
‗ibuki (breath)‘ specific breathing system - karate; breathing (energy) 
formal kata complexes - Tensho, Sanchin, Yantzu - Kyokushinkai karate, 
were utilized for 12 to15 minutes during each lesson, (Hamasaki, 2020). 
The program content was updated every three months. A heart rate 
monitor tracked throughout the class, allowing adjustments to the 
exercise load and intensity. When developing health-improving fitness 
programs, factors such as the disease's nature and extent, 



Physical Education Methods of Various Directions Application … 
Viktoriya IVANOCHKO et al. 

 

634 

morphofunctional indices, and the regulation of  aerobic choreography 
and music, and etc. were also considered. Stretching exercises, 
autotraining techniques, and breathing exercises for oriental martial arts 
(considering traditional use of  the above-listed breathing exercises) were 
incorporated into the final part of  the classes.  

Results 

Anthropometric measurements and functional tests were 
performed to assess the impact of  fitness classes on female students‘ 
bodies. These classes included basic aerobics with breathing exercises 
for martial arts. The study examined various indicators such as height, 
body weight, chest, buttocks, waist, shoulder, hip, and shin 
circumferences, as well as heart rate, blood pressure, vital lung capacity, 
respiratory rate, and dynamometry for students with cardiorespiratory 
system diseases (see Table 1). 

When comparing the height of  female students before and after 
the pedagogical experiment, no significant changes were observed in 
both the control group (CG) and the experimental group (EG). The 
heights were 168 ± 5.45 cm and 166 ± 6.40 cm, respectively, with p-
values greater than 0.05 (p > 0.05). Additionally, the analysis of  body 
weight before and after the pedagogical experiment revealed a decrease 
in body weight by an average of  5.67% (p > 0.05) in EG female 
students and by 3.34% (p > 0.05) in CG female students.  

The changes in body weight resulted in changes in body 
circumferences. The waist circumference of  CG female students 
decreased by an average of  1.26% (p> 0.05), while the waist 
circumference of  EG female students decreased by 6.51% (p < 0.05). 
Additionally, the buttock circumference decreased by 1,11% (p > 0.05) 
for CG students and by 4,89% (p > 0.05) for EG students. 

Some changes were also observed in the indicators of  chest 
circumference, which can be explained by the effect of  physical activity 
on the body. Thus, CG female students showed an unreliable increase in 
chest circumference (p > 0.05), namely, circumference of  the chest at 
rest increased by 1.15%: (inspiration) - by 1.68%; (expiration) - by 

1.01%, thoracic excursion significantly increased by 19.69% (р < 0.05). 
The following changes were found in EG female students: 

circumference of  the chest at rest increased by 4.81% (р < 0.05): 

(inspiration) - by 4.93% (p < 0.05), (expiration) by 2.78% (р < 0.05), 

thoracic excursion significantly increased by 111.72% (р < 0.001). Slight 
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changes were observed in the indicators of  shoulder, hip and shin 
circumferences, but all of  them were unreliable (p > 0.05).  

The resting heart rate (RHR) indicators in female students who 
participated in the traditional program showed an unreliable decrease by 
6.87% (p > 0.05). However, in the female students who participated in 
the EG program, this indicator showed a significant decrease by 11.72% 
(p < 0.01). These results suggest that the cardiovascular system training 
of  the female students in the EG program is better. 

Based on the blood pressure indicators before and after the 
pedagogical experiment, the following changes were observed: in the 
control group (CG), the systolic pressure decreased by 6.34% (p> 0.05) 
and diastolic by 1.31% (p> 0.05); in the experimental group (EG), these 
indicators decreased by 11.61% (p < 0.05) and 11.31% (p < 0.05), 
respectively. After the pedagogical experiment, a reliable change in the 
indicators of  respiratory function of  the body was revealed. EG female 
students showed a significant increase in vital lung capacity by 25.57% (p 
< 0.01), while CG female students showed three times less vital lung 
capacity, amounting to 6.77% (p < 0.05). Additionally, there was also a 
decrease in respiratory rate indicators observed. This marker decreased 
by 2.11 (p < 0.05) in CG female students, while the same marker in EG 
students - by 23.68 (p < 0.01). 
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Table 1. Dynamics of  anthropometric and functional markers of  CG and EG students before and after a pedagogical experiment 

Indicators 
СG (n = 28) Ẍ 

p 
ЕG (n = 25) Ẍ 

p 
Before PE After PE Before PE After PE 

The height (cm) 168.0±5.45 168.10±5.45 >0.05 166.00±6.42 166.40±6.42 >0.05 

The body weight (kg) 62.29±6.62 60.21±5.82 >0.05 61.49±4.25 58.00±4.54 <0.05 

Waist circumference (cm) 67.86±4.31 67.00±3.51 >0.05 69.44±4.2 64.92±3.13 <0.05 

Circumference of  the buttocks (cm) 93.21±3.63 92.18±2.53 >0.05 96.56±2.52 91.84±1.52 <0.05 

Circumference of  the chest at rest (cm) 89.29±3.42 90.32±2.06 >0.05 93.96±3.14 89.44±1.94 <0.05 

Circumference of  the chest (breath) (cm) 91.07±3.36 92.60±2.14 >0.05 98.88±3.26 94.00±1.85 <0.05 

Circumference of  the chest (exhalation) (cm) 87.82±3.41 88.71±2.05 <0.05 90.52±3.24 88.00±1.8 <0.001 

Thoracic excursion (cm) 3.25±0.52 3.89±0.62 <0.05 3.24±0.52 6.86±0.44 <0.05 

Circumference of  the shoulder of  the right (cm) 27.43±3.84 27.40±3.71 >0.05 26.44±2.84 26.44±2.84 >0.05 

Circumference of  the left shoulder (cm) 26.82±3.991 26.79±3.83 >0.05 25.96±2.81 25.95±2.74 >0.05 

Circumference of  the right hip (cm) 54.07±3.52 53.39±2.84 >0.05 52.72±3.16 52.40±2.26 >0.05 

Circumference of  the left hip (cm) 53.89±3.41 53.36±2.81 >0.05 53.40±3.18 52.12±2.37 >0.05 

Circumference of  the right shin (cm) 34.89±2.84 34.79±2.63 >0.05 33.84±1.84 33.76±1.73 >0.05 

Circumference of  the left shin (cm) 34.68±3.02 34.57±2.91 >0.05 33.56±1.91 33.52±1.82 >0.05 

Heart rate (HR, beats per minute) 88.64±8.91 82.55±6.07 >0.05 88.36±8.61 78.00±6.07 <0.01 

Systolic pressure (SP, mm Hg) 135.00±9.73 126.43±6.82 >0.05 135.43±7.34 122.00±4.65 <0.05 

Diastolic pressure (DP, mm Hg) 82.14±8.05 81.07±6.36 >0.05 83.21±7.93 73.80±5.52 <0.05 

Vital capacity of  the lungs (VC, ml) 2614.00±255.32 2791.00±262.52 <0.05 2612.00±259.15 3280.00±245.32 <0.01 

Right-hand dynamometer (kg) 22.79±3.92 23.82±3.56 >0.05 23.41±4.42 25.36±3.25 <0.05 

Left-hand dynamometer (kg) 21.29±3.31 22.11±3.25 >0.05 21.96±4.24 23.89±3.46 <0.05 

Respiratory quotient (RQ, breaths per minute) 21.29±3.35 20.84±3.28 <0.05 21.96±4.21 16.76±3.47 <0.01 

Note: tcr = 2.064 
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Indicators of  hand dynamometry in EG significantly differ from the initial values and exceed the CG 
indicators after the pedagogical experiment: the increase was by 8.33% (right hand) (p < 0.05) in EG and by 8.79% 

(left hand) (p < 0.05), and this indicator was 4.52% (p > 0.05) and 3.85% (p > 0.05) in CG female students, 
respectively. 

In general, the data obtained during the study showed reliable changes in the indicators of  functional 
systems of  the body and unreliable changes in anthropometric indicators of  female students participating in a 
fitness program combining basic aerobics with breathing exercises from oriental martial arts. 

Table 2 shows differences in the markers of  the average values of  physical development indices of  female 
students in the experimental and control groups.  

Table 2. Indicators of  physical development of  CG and EG female students before and after the pedagogical experiment 

Indicators 

Groups 

CG ЕG 

Before PE After PE Before PE After PE 

Х ± σ Х ± σ Х ± σ Х ± σ 

Body mass index, CG/m² 22.08±3.24 21.35±2.81 22.36±2.75 21.01±2.15 

Vital index, ml/kg 41.96±5.53 46.35±5.56 42.47±5.92 56.55±6.17 

Robinson index, c. u. 119.66±13.44 104.36±8.30 119.66±10.82 93.36±7.46 

HR recovery, sec 128.57±26.90 117.71±23.40 126.62±24.37 92.25±13.08 

 
Based on the body mass index, no reliable changes were found in CG students before and after the 

pedagogical experiment (22.08±3.24 CG/m² and 21.35±2.81 CG/m², respectively), while EG students showed 
reliable (p < 0.05) changes on this indicator: 22.36±2.75 CG/m² and 21.01±2.15 CG/m² respectively. In general, 
body mass indices in both groups correspond to the norm.  
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The vital index reflects the proportion of  vital lung capacity per 
1 kg of  body weight. Based on this index, data that indicate the values 
below the norm which is 50 ml/kg were recorded both at the beginning 
and at the end of  the pedagogical experiment and in both groups. At the 
same time, the results obtained indicate a significant increase in the 
values of  this index (by 33.15%) in EG. 

Base on the Robinson index and an energy metabolism-related 
marker in the myocardium, the following data were obtained: in CG – 
119.66±13.44 before the experiment and 104.36±8.30 after it; in EG – 
119.66±10.82 and 93.36±7.46, respectively. 

After a standard physical activity - 20 squats for 30 seconds, a 
heart rate recovery took place: in CG before the experiment and after it 
- within 128.57±26.90 seconds and insignificantly increased to 
117.71±23.40, respectively, whereas in EG – 126.62±24.37 seconds 
before the participation in the experimental program and significantly 
improved to 92.25±13.08 seconds after the experiment.  

Productogenic indicators (Lukovska & Sologubova, 2011), 
reflecting the physical development and functional state of  female 
students, namely: body weight; thoracic excursion; heart rate; blood 
pressure (systolic and diastolic); vital capacity of  the lungs; breathing 
frequency and their values before and after the experiment formed the 
basis for developing morphofunctional profiles to develop the profile of  
CG and EG participants (Fig. 1).  

The profiles clearly demonstrate significant positive changes in 
most studied markers in female students with cardiorespiratory diseases 
under the influence of  the experimental program and show which ones 
are getting closer or deviate from the standard values of  healthy 
students. In the EG, there is a trend towards the normal limits of  
healthy students‘ heart rate (+1.30 σ); blood pressure, both systolic 
(+0.81 σ) and diastolic (+0.63 σ); and breathing frequency (-0.58σ). The 
indicators of  lung vital capacity in both groups are far from the 
standards of  healthy students, but in the experimental group, there was a 
significant increase in VC values to (-1.94σ), while in the CG, this 
indicator is significantly lower (-3.41 σ). Among EG students with 
cardiorespiratory diseases, the indicators of  thoracic excursion after the 
pedagogical experiment approach the standards (-1.96σ), while in the 
control group, they remained practically unchanged with a deviation in 
the negative direction from the standards (-3.61 σ). 
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1 – Body weight; 2 – Thoracic excursion; 3 – Heart rate; 4 – Blood pressure 
(systolic); 5 – Blood pressure (diastolic); 6 – Vital capacity of  the lungs; 7 – 
Breathing frequency. 

Figure 1. Morphofunctional profiles of  students of  СG and EG before and 
after the pedagogical experiment 

The study using the methodology of  differentiated assessment 
of  the functional state on ‗wellbeing‘, ‗activity‘ and ‗mood‘ scales allowed 
us to obtain the following results. On the ‗wellbeing‘ scale: it was 
indicated as satisfactory by 49.4% of  CG before the pedagogical 
experiment and by 96.4% after it; in EG, by 52.0% respondents before 
the experiment by 56.0% after it; it was indicated as good by 14.2% and 
3.6% CG female students before and after the pedagogical experiment, 
respectively; in EG, this indicator was 16.0% and 44.0%; In the CG, the 
number of  respondents who indicated poor wellbeing before the 
experiment comprised 36.4%, and in the EG, it was 32.0%. After the 
experiment, no students in either group reported poor wellbeing. 

On the ‗activity‘ scale, before and after the experiment, most CG 
female students indicated an average level of  activity (50.0% and 65.0%, 
respectively); in EG, this indicator remained unchanged before and after 
participation in the program (52.0%); 48.0% of  EG students had a low 
level of  activity before the experiment, while - none after the 
experiment; in CG, there was also a decrease from 46.4% to 17.9% in 
the number of  female students with low activity after the experiment; 
the number of  EG participants with high activity before and after the 
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use of  the experimental program is indicative: the increase by 48.0% 
occurred.  

The following results were found on the ‗mood‘ scale: the same 
number of  respondents in CG and EG indicated a bad mood before the 
experiment (35.7% and 36.0%), while after the experiment, there were 
no students in both groups who rated their mood as bad; the same 
number of  CG respondents (25.0%) rated their mood as good before 
and after the experiment, the number of  EG female students with a 
good mood increased significantly from 28.0% to 64.0%; after the 
experiment, the number of  CG female students with a satisfactory 
mood significantly increased from 39.3% to 75.0%, while the number of  
EG respondents with such an assessment remained unchanged (36.0%). 

Discussion 

The factual study of  the morphofunctional state of  female 
students with cardiovascular disease has revealed that most indicators 
are primarily below average and average. This finding aligns with the 
results of  the similar studies (Lukovska & Sologubova, 2011). 

One of  the study objectives was to compare the effects of  
various physical education (PE) techniques on female students with 
cardiovascular disease in higher education institutions. The 
implementation of  individualized fitness programs that consider the 
physical condition of  female students and incorporate basic aerobics 
with elements of  oriental martial arts resulted in positive changes in the 
anthropometric indices of  the female students in the experimental group. 
Consequently, there were reliable changes in the body mass index. 
However, this indicator does not account for body fat distribution, 
which is an important predictor of  disease risk. Therefore, more 
informative indicators include body weight and the relationship between 
circumferences. Based on these indicators, EG showed positive 
significant differences from those in CG. 

A positive improvement in the cardiovascular indicators of  female 
students was observed due to the experimental program, particularly, in 
heart rate, which is associated with the functioning of  the cardiovascular 
system and overall work capacity. In addition to heart rate indicators, 
blood pressure and the Robinson index should also be considered, as 
researchers highlight the close relationship between these indicators 
(Galan et al., 2019). Positive changes in these indicators were observed 
among the EG students. These improvements were likely due to the 
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adaptive effects of  fitness programs on the cardiovascular system, rather 
than solely the specific impact of  the breathing exercises from oriental 
martial arts used in the EG. Nevertheless, the data obtained indicate a 
below-average level of  somatic health among female students in both 
the control and experimental groups.  

When analyzing the results of  the study based on indicators of  
the respiratory system, it is important to note the significant increase in 
vital lung capacity and the decrease in respiratory rate among students in 
the experimental group (EG). The positive effects of  specific breathing 
exercises in oriental martial arts on respiratory health are reflected in 
these indicator values. The improvement of  these indicators is 
noticeably less pronounced in CG. The effectiveness of  breathing 
exercises during EG classes is further supported by a significant increase 
in the vital index.  

After a dynamic functional test (20 squats), the recovery time for 
female students in the control group (CG), who participated in physical 
education classes designed for special medical groups, increased slightly 
(8.45%). This change is considered insignificant, suggesting that their 
recovery time remained essentially unchanged. In the experimental 
group, the recovery time to a relative rest state decreased by 27.14%, 
which confirms the effectiveness of  the influence of  the experimental 
program on the female students‘ physical development. A comparative 
analysis of  the dynamics of  morphofunctional profiles of  CG and EG 
female students before and after the experiment indicates an increase in 
the functional capabilities of  participants in the experimental group. The 
morphofunctional changes observed in the EG participants reflect the 
complex effects of  the training sessions. The combination of  
statodynamic exercises, which enhance muscle strength, and aerobic 
exercises, which improve the oxidative capacity of  the muscles, in a 
single session - along with breathing exercises from oriental martial arts - 
resulted in an increased adaptive potential of  the cardiovascular and 
respiratory systems among the participants in the experimental program.  

When discussing the impact of  motor activity on the psycho-
emotional state of  female students, it is important to recognize that their 
internal state is always shaped by several characteristics: wellbeing - 
consisting of  a complex of  subjective feelings and health status; activity - 
from mobility, the speed of  the course of  functions; mood - emotional 
background, in which emotional experiences of  varying intensity can 
manifest themselves. The tests helped to assess students‘ overall health, 
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mobility, and emotional well-being. The results of  the study examining 
the impact of  various physical culture techniques on the psycho-
emotional state of  female students with cardiorespiratory diseases 
indicate that the ‗well-being‘ scale, which measures physiological and 
psychological comfort, showed higher rates in the experimental group. 
As a result, 16% more female students in the experimental group (EG) 
reported feeling well after participating in the experiment. In contrast, 
the percentage of  female students in the control group (CG) who rated 
their sense of  well-being as good decreased by 10.6% compared to the 
initial data. However, the number of  students who rated their well-being 
as satisfactory increased by 47%. Such a low score self-assessment of  
their wellbeing in the control group can be explained by the use of  
trivial approaches to the choice of  physical culture techniques in PE 
programs in higher education institutions for special groups, not taking 
into account the interests of  female students, the lack of  a differentiated 
approach, low emotional level, monotony during classes and a subjective 
feeling of  fatigue, certain health problems of  female students.  

Contradictory data was obtained on the ‗activity‘ scale in CG. As 
a rule, a low score in wellbeing correlates with the similar score in 
activity, (Zlyvkov et al., 2016). However, during the experiment, the 
activity of  female students in CG group actually increased. In contrast, 
30.9% more students in EG rated their activity as high compared to the 
female students in CG. 

The low wellbeing scores in the CG group are balanced out by 
their higher mood scores. Overall, the mood of  female students in both 
groups improved during the experiment. This suggests that regular 
physical activity has a positive impact on the emotional state of  female 
students with cardiorespiratory diseases.  

Summarizing the results of  self-assessment of  psycho-emotional 
state in both groups, their average scores (CG – 35.43 points and EG – 
44.36 points) still do not reach the norm, which is between 50 and 55 
points. This confirms the research findings of  S. Liu (Liu et al., 2019) 
regarding changes in self-assessment of  personality based on the 
physical condition and morbidity. 

Conclusion 

The effectiveness of  the program of  basic aerobics combined 
with specialized breathing complexes from martial arts has been proven 
based on anthropometric indicators, cardiovascular, and respiratory 
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system indicators. The program not only improves morphofunctional 
markers but also the emotional state of  female students, leading to 
positive changes in their morphofunctional profile, which is an 
important element for comparison with standards and further correction 
of  physical development and functional state of  female students with 
cardiorespiratory diseases.  
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