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INTRODUCTION 
In today’s environment, maintaining and improving 
the health of higher education applicants has become 
particularly relevant. This is due to the intensity of the 
educational process, significant mental strain, pro-
longed use of digital technologies, a sedentary lifestyle, 
reduced daily physical activity, and high levels of stress 
and neuro-emotional tension experienced while study-
ing under martial law [1, 2]. Insufficient motor activity 
leads to a decline in physical working capacity, the de-
velopment of musculoskeletal, cardiovascular, and ner-
vous system disorders, and an increased risk of chronic 
noncommunicable diseases [3, 4]. In this regard, it is 
crucial to study the motor activity of higher education 
cadets, as it is a key factor in ensuring adequate levels of 
somatic health, physical fitness, and working capacity.

The analysis of recent studies and publications indi-
cates that the issue of motor activity among today’s 
youth remains a relevant area of scientific research for 
many scholars [5, 6]. Researchers are convinced that 
adequate motor activity positively influences physical 
development, the body’s functional state, psycho-emo-
tional well-being, and quality of life among young 
people [7]. Regular physical exercise and sports help 
increase the functional reserves of the cardiovascular 
and respiratory systems, improve indicators of physical 
fitness and working capacity, and prevent obesity and 
other diseases associated with hypodynamia [8].

In the scientific literature, the term “motor activity” is 
defined as any movement of the human body resulting 
from the work of skeletal muscles and accompanied 
by additional energy expenditure [9]. Given the close 
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relationship between the volume of motor activity and 
the body’s energy expenditure, assessing the motor 
activity patterns of higher education students is of 
great importance. It has been established that the edu-
cational activities of higher education students, except 
for physical education training sessions, are classified 
as Category I work in terms of energy expenditure [10].

In the works [11, 12], researchers focus significant 
attention on studying the characteristics of students’ 
motor activity, ways to increase their motivation for 
physical education, and the implementation of mod-
ern health-promoting technologies in the educational 
process. At the same time, the results of many studies 
indicate a trend toward a decline in motor activity 
among higher education students, driven by increased 
time spent at the computer, distance learning, and an 
insufficiently developed need for systematic motor 
activity [4, 13].

Despite the significant number of scientific works 
on this topic, the issue of determining the role and 
volume of motor activity as a factor in maintaining and 
improving health and enhancing the physical working 
capacity of today’s youth requires further scientific 
substantiation.

AIM
The aim is to investigate the impact of motor activity 
volume on the physical working capacity and somatic 
health of higher education applicants.

MATERIALS AND METHODS

PARTICIPANTS
The research included male cadets recruited in 2025 at 
the National Academy of Internal Affairs (Kyiv, Ukraine, 
NAIA) (aged 18-20, first-year cadets) majoring in “Law 
Enforcement” and “Law” (n = 240). Based on the volume 
of their motor activity, two groups were formed: SG 1 
(n = 108) – cadets who regularly participated in addi-
tional sports activities throughout the academic year, 
and SG 2 (n = 132) – cadets who limited themselves 
to only mandatory physical training sessions twice a 
week and did not participate in other forms of regular 
motor or sports activities. Inclusion criteria: male cadets 
recruited in 2025, no health-related contraindications 
to physical exercise, and for SG 1 – attendance at the 
academy’s sports clubs during extracurricular hours. 
Exclusion criteria: willingness to withdraw from the 
research on one’s own initiative at any time; for SG 1, 
exclusion from a sports club. Research limitations: we 
examined the volume of motor activity among first-year 

cadets exclusively within the educational institution. 
The research was conducted at the end of the first 
academic year (May-June) 2026.

METHODS
To achieve the research aim, a set of modern general 
scientific methods was used, including: theoretical 
methods (conceptual-comparative analysis, structur-
al-systemic analysis, synthesis, and generalization); 
empirical methods (questionnaires, pedagogical ob-
servation); and methods of mathematical statistics. To 
determine the level of motor activity among higher 
education cadets, the Framingham method was used, 
which involves recording activity types throughout the 
day [14]. All types of motor activity were recorded on 
a special form. Activity was recorded over seven days, 
and the average daily result was calculated. This method 
provides comprehensive information on the duration 
of specific activities and rest periods, the combination 
of physical activities of varying intensities, the total 
volume of motor activity, and the amount of energy 
expenditure. The level of motor activity is assessed 
using the motor activity index (MAI). According to the 
method, a person’s motor activity is divided into five 
levels: baseline, sedentary, low, average, and high. 
Each level is characterized by specific types of motor 
activity and a corresponding energy value, enabling 
determination of the cadet’s daily energy expenditure.

Physical working capacity was assessed using the 
Harvard step test [15]. The test involves measuring heart 
rate (HR) after a controlled physical exertion, thereby 
allowing evaluation of recovery processes. According 
to the protocol, cadets climbed a step of a fixed height 
(50 cm for men). The exercise duration was 5 minutes, 
with a cycle frequency of 30 steps per minute – climbing 
the step and returning to the starting position while 
alternating legs. That is, 120 steps per minute. Heart rate 
was recorded while seated during the first 30 seconds 
and at the 2nd-4th minutes of the recovery period. Test 
results were expressed as the Harvard step test index 
(HSTI), a value that indicates the rate of heart rate re-
covery following a standard physical exercise. Physical 
working capacity levels were determined based on the 
criteria specified in the diagnostic protocol, namely: 
low physical working capacity – HSTI < 55 a. u.; below 
average – 55-64 a. u.; average – 65-79 a. u.; good – 80-
89 a. u.; excellent – 90 a. u. and above.

Somatic health level was determined using G. L. Ap-
anasenko’s rapid assessment method [16]. The method 
is based on anthropometric indicators and the subjects’ 
cardiovascular condition. To assess the cadets’ somatic 
health level (SHL), several parameters were examined: 
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body weight, body height, vital capacity (VC) of the 
lungs, handgrip strength of the dominant hand, resting 
heart rate, blood pressure, body mass index (BMI), vital 
index (VI), strength index (SI), Robinson index (RI), and 
Martine-Kushelevsky index (MKI). SHL was determined 
by the total score cadets received across the 5 indices. If 
the total score was less than 3 points, SHL was rated as 
low; 4-6 points – below average; 7-11 points – average; 
12-15 – above average; 16-18 – high.

STATISTICAL METHODS
The methods of mathematical statistics were used to 
process the data obtained. The reliability of the differ-
ence between the indicators was determined using 
the Student’s t-test. The results were presented as 
Mean ± m, where Mean  is the arithmetic mean, m is the 
standard error. The reliability of the difference was set 
at p<0.05. All statistical analyses were performed using 
STATISTICA 6.1 software package (number AGAR909E-
415822FA), adapted for medical and biological research.

ETHICS
The procedure for organizing the study and the topic of 
the article were previously agreed with the Committee 
on compliance with Academic Integrity and Ethics of 
the NAIA. Also this study followed the regulations of 
the World Medical Association Declaration of Helsinki. 
Informed consent was received from all participants 
who took part in this study.

AI STATEMENT
The author states that no AI tools were used in writing 
this article.

FRAMEWORK
This scientific article was carried out according to the 
plan of the research work of the National Academy of In-
ternal Affairs for 2020-2026 “Psychological, pedagogical 
and sociological support of law enforcement officers» 
(state registration number 0113U008196).

RESULTS
The analysis of motor activity indicators revealed 
significant differences between the study groups 
(p ≤ 0.001). The results processing showed that among 
SG 1 cadets, the average daily energy expenditure was 
2775.8 ± 16.7 kcal (Table 1). At the same time, the motor 
activity index (MAI) was 35.90 ± 0.22 points, indicating 

a higher level of motor activity compared with partici-
pants in SG 2. For participants in SG 2, the average daily 
energy expenditure was recorded at 2,362.5 ± 20.1 kcal, 
and the MAI value was 30.30 ± 0.24 points. That is, the 
difference between the groups was more than 400 kcal 
per day, indicating significantly higher motor activity 
and greater physical exercise among participants who 
regularly engage in sports.

An important indicator of the body’s functional fitness 
is the level of physical working capacity, which reflects 
the ability to perform muscular work of a certain in-
tensity without a significant decrease in its efficiency. 
Assessment of physical working capacity using the 
Harvard step test index (HSTI) also revealed statistical-
ly significant differences between groups (p ≤ 0.001). 
Among participants in SG 1, the mean HSTI score was 
81.9  ±  1.02  a.  u., which, according to the evaluation 
criteria, is characterized as a good level of physical 
working capacity. In contrast, for participants in SG 2, 
this indicator was 72.3 ± 1.28 a. u. and was assessed as 
an average level of physical working capacity.

The comparative analysis of the morphofunctional 
indicators of somatic health revealed that participants 
in SG  1 had superior results for most of the param-
eters studied. The body mass index, defined as the 
ratio of body mass to the square of body height, was 
23.74 ± 0.10 kg/m² for participants in SG 1, whereas for 
SG 2 it was 23.21 ± 0.09 kg/m² (p ≤ 0.001). Despite the 
statistically significant difference, the indicators for both 
groups fell within the average range.

The analysis of the vital index, calculated as the ratio 
of vital capacity of the lungs to body weight, revealed 
statistically significant differences between the study 
groups (p  ≤  0.001) and indicated higher respiratory 
function in participants in SG 1. The value of this in-
dicator was 62.22  ±  0.44  ml/kg, which corresponds 
to an above-average level, whereas in SG  2 it was 
56.29 ± 0.49 ml/kg and was assessed as average.

A similar trend was observed for the strength index, which 
was defined as the ratio of the handgrip strength of the 
dominant hand to body weight. For participants in SG 1, the 
value was 72.08 ± 0.30 %, which is considered above aver-
age. In contrast, for individuals in SG 2, it was 65.44 ± 0.34 %, 
which is considered an average level (p ≤ 0.001).

Indicators of the cardiovascular system’s functional 
state also revealed significant differences between 
the groups. The Robinson index value for participants 
in SG 1 was 86.38 ± 0.41 a. u. and was classified as av-
erage, whereas in SG 2 it was 95.69 ± 0.44 a. u., which 
was considered below average (p ≤ 0.001). The Mar-
tine-Kushelevsky index (MKI) for participants in SG 1 
was recorded at 89.87 ± 1.33 s and was characterized 
as above average. For participants in SG 2, the value of 
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ated with higher daily energy expenditure and motor 
activity index values. This contributes to increased 
functional capabilities and expanded adaptive reserves.

The data obtained regarding physical working capac-
ity are consistent with current scientific understanding 
of the adaptive effects of systematic physical exercise 
on the cardiorespiratory system [20]. Higher HSTI values 
among participants in SG 1 indicate greater tolerance 
to physical exertion, more efficient functioning of ener-
gy-supply mechanisms, and faster recovery after work.

The observed differences in the vital and strength in-
dices confirm the positive effect of regular motor activ-
ity on the functional capacity of the respiratory system 
and the development of muscle strength. At the same 
time, lower Robinson index values and faster heart rate 
recovery after exercise in participants in SG 1 indicate 
more efficient functioning of the cardiovascular system 
and a higher level of the body’s adaptive reserves.

The results of the comprehensive assessment of so-
matic health deserve special attention. The difference 
between the groups on the SHL indicator indicates that 
insufficient motor activity is a factor contributing to a 
decline in the functional capabilities of today’s youth. 
The data obtained confirm the advisability of involving 
higher education cadets in regular physical exercise and 
training sessions in sports clubs as an effective means of 
improving their health and physical working capacity.

CONCLUSIONS
Based on the research conducted, higher education cadets 
who regularly engage in sports exhibit significantly higher 

this indicator was 116.46 ± 1.37 s, which, according to 
the evaluation criteria, was classified as average.

The comprehensive assessment of somatic health 
level (SHL) revealed significant differences between 
the groups. For participants in SG 1, the SHL score was 
10.46 ± 0.23 points, corresponding to an average level of 
physical health. In contrast, among participants in SG 2, the 
SHL was 4.24 ± 0.27 points, which was assessed as below 
average. The results indicate a more favorable morphofunc-
tional state in participants with higher levels of motor activity.

DISCUSSION
According to the World Health Organization, one-third 
of all adults worldwide do not use their skeletal muscles 
enough, thereby increasing the risk of health problems 
and a shorter life expectancy, particularly obesity, 
which is the leading risk factor for overall mortality 
worldwide [17]. According to the study [18], 59.1 % of 
the population in Ukraine in 2020 was overweight, of 
whom 24.8 % were obese, and only 39.6 % had a normal 
body weight. As scientists note [19], human health is 
linked to high levels of motor activity; however, modern 
technological advancements, the mechanization of 
labor, and the availability of personal transportation 
have made our daily lives and living conditions easier 
but, unfortunately, have deprived our bodies of physical 
exertion and reduced our motor activity levels.

The results of our research confirmed a correlation 
among higher education cadets between motor activi-
ty, physical working capacity, and somatic health. It was 
found that regular exercise training sessions are associ-

Table 1. Indicators of motor activity, physical working capacity, and somatic health among higher education cadets, SG 1 (n = 108), SG 2 (n = 132)

Indicators

Participants
Significance of the difference

SG 1 (n = 108) SG 2 (n = 132)

Mean ± m Mean ± m t p

Motor activity

Daily energy expenditure, kcal 2775.8±16.7 2362.5±20.1 15.816 р≤0.001

Motor activity index (MAI), points 35.90±0.22 30.30±0.24 17.200 р≤0.001

Physical working capacity

Harvard step test index, a. u. 81.9±1.02 72.3±1.28 5.865 р≤0.001

Somatic health

Body mass index, kg/m2 23.74±0.1 23.21±0.09 4.088 р≤0.001

Vital index, ml/kg 62.22±0.44 56.29±0.49 9.005 р≤0.001

Strength index, % 72.08±0.30 65.44±0.34 14.644 р≤0.001

Robinson index, a. u. 86.38±0.41 95.69±0.44 15.480 р≤0.001

Martine-Kushelevsky index, s 89.87±1.33 116.46±1.37 13.926 р≤0.001

Somatic health level, points 10.46±0.23 4.24±0.27 17.537 р≤0.001

Legend: Mean – arithmetic mean; m – standard error; t – Student’s test value; р – level of significance of the differences between studied indicators
Source: compiled by the authors of this study
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after physical exertion. The results confirm that motor 
activity is an important factor in shaping the physical 
working capacity and somatic health of higher education 
cadets, and that regular participation in sports contributes 
to expanding the body’s functional reserves and improv-
ing its adaptive capabilities.

PROSPECTS FOR FURTHER RESEARCH
We see prospects for further research into the rela-
tionship between motor activity volume of varying 
intensities and indicators of psychological and physical 
well-being among higher education cadets.

levels of motor activity than their peers who limit them-
selves to mandatory physical training sessions (p ≤ 0.001). 
It was found that the motor activity index in SG 1 was 
35.90 ± 0.22 points, and in SG 2, 30.30 ± 0.24 points. The 
Harvard step test index in SG 1 reached 81.9 ± 1.02 a. u. 
(good level of physical working capacity), while in SG 2, 
it was 72.3 ± 1.28 a. u. (average level). A similar trend was 
observed for somatic health: 10.46 ± 0.23 points in SG 1 
versus 4.24 ± 0.27 points in SG 2. Higher levels of motor 
activity are associated with better indicators of physical 
working capacity and somatic health. This is reflected in 
higher values of the vital and strength indices, more effi-
cient cardiovascular system function, and faster recovery 
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