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Abstract

Purpose: purpose of the work is to determine the changes in physi-
cal activity indicators of Ukrainian students in the conditions of dis-
tance education caused by the quarantine restrictions and the condi-
tions of the legal regime of martial law.

Material & Methods: the study, which lasted from 2020 to 2023,
involved 1528 higher education students from different regions of
Ukraine. The International Physical Activity Questionnaire (IPAQ)
was used to assess physical activity. The results were subjected to
statistical analysis.

Results: the results of the study of PA indicators in students showed
that on average they had a normal PA score, which was 26.0 (22.0;
32.0) points for males, and 24.0 (19.0; 30.0) points for females. It
was proved that, compared to female students, the PA score of male
students was statistically significantly higher (U=226269.5; 2=7.329;
p<0.05). The study of the dynamics of PA indicators demonstrated
that while the PA score of higher education students, regardless of
gender status, decreased from the beginning of quarantine restric-
tions (p<0.05), it did not differ statistically from the pre-quarantine
level (p>0.05) in 2021. Nevertheless, with the outbreak of hostilities
in the Ukraine, the PA score has decreased and continues to decline.
There was an unprecedented increase in the percentage of students
with low PA, which reached 43.1% and 60.1% among male and fe-
male students, respectively, in 2023.

Conclusions: the analysis of the dynamics of PA in higher education
students for the period from 2019 to 2023 revealed a decrease in the
PA score during the distance learning period, regardless of gender
status. The only exception was 2021, which can be explained by the
adaptation of students to distance learning. Instead, the armed con-
flict in the country led to a sharp decline in the PA score and a sta-
tistically significant (p<0.05) increase in the proportion of students
with low physical activity. Moreover, this trend continued in 2023.
The findings of the study made possible to assess the extent of the
negative impact of distance learning under quarantine restrictions
and the legal regime of martial law on the PA in higher education
students.

Key words: higher education students, physical activity, distance
education, female students, male students.
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AHoTauina

3MiHM nokKasHUKIB i3NYHOT aAKTUBHOCTI
YKPATHCbKUX CTYAEHTIB B yMOBaX ANCTaHLUiMHOI
OCBiTH.

Meta: BM3HAUYMTU 3MiHM T[OKA3HMKIB PYXOBOI
aktmBHocTi (PA) cTyaeHTiB YKpaiHM B yMoBax
OVCTaHUIMHOI OCBIiTM, CMpPUYMHEHI KapaHTUHHUMMU
obMexXeHHsAMM Ta yMOBaMM MNpPaBOBOro pPexuMy
BOEHHOIO CTaHy.

Marepian i mMeroAmn: y [OOCNIOXEHHI, sike Tpu-
Bano 3 2020 no 2023 poku, B3gaM y4dacTb 1528
3406yBaviB BMLLOI OCBITU 3 PiI3HUX perioHiB YKpaiHu.
[Ons ouiHKK i3MYHOT aKTUBHOCTI BUKOPUCTOBYBaNu
MidHapoAHUI ONUTYBanbHUK (i3UYHOT aKTUBHOCTI
(IPAQ). PesynbTatv 6ynu nigaaHi ctTaTUCTUYHOMY
aHanisy.

Pe3ynbTaTn: pesynbtaTtv 40CNIAXEHHSA MOKa3HUKIB
PA y cTyneHTiB nokasanu, WO B cepefHbOMY BOHU
Mann HopManbHui 6an PA, SKMA CTaHOBUB Yy
toHakiB 26,0 (22,0; 32,0) 6anu, y giByaTt - 24,0
(19,0; 30,0) 6anun. [doBeneHo, WO MNOPIBHSAHO 3i
CTyAEeHTKaMM rMokKasHuK PA CTyAeHTiB 4o0s0BiYvoil
ctati 6yB CTAaTUCTMYHO  JOCTOBIPHO  BULUMM
(U=226269,5; Z=7,329; p<0,05). JocnigxeHHs
AVHaMikM nokasHukiB PA 3acBigumno, wo 6an PA
3006yBayiB BMLLIOI OCBITW, He3a/eXHO Big CTaTi,
3HM3MBCS 3 MO4YaTKy KapaHTUHHUX obMexeHb
(p<0,05), ane cTraTUCTU4YHO He BIAPI3HABCA BiA
AoKapaHTuHHOro pisHa (p>0,05) y 2021 poui.
MpoTe 3 noyaTkoM 60MOBMX AiM B YKpaiHi NOKa3HUK
PA 3HM3KMBCS | NpoA0BXKYE 3HMXYBaTUCA. Biabynocs
6e3npeueneHTHe 3pOCTaHHA BiAcoTKa 3406yBadvis
i3 HM3bkUM piBHEM PA, akuin y 2023 poui carHys
43,1% Ta 60,1% cepen CTyAeHTIB Ta CTyAEHTOK
BiANOBIAHO.

BuUcHOBKM: aHania auHamikm PA y 3p06yBadviB
BULLIOT OCBiTK 3a nepioa 3 2019 no 2023 pp. BuA-
BWUB 3HWMXeHHs 6any PA 3a auctaHuinHui nepioa
HaBYaHHA He3anexHo Big craTi. BMHATKOM cCTaB
nvwe 2021 pik, WO MOXHa MOSACHUTU aganTtauieto
CTYAEHTIB A0 AMCTAHUINHOINoO HaBYaHHsA. HaToMicTb
36ponHNIA KOHMMIKT y KpaiHi nMpu3BiB A0 pi3KOro
3HMXKEHHA 6any PA Ta CTaTUCTMYHO 3HA4yLIOro
(p<0,05) 36inbWweHHA 4YaCTKM CTYAEHTIB i3 HU3b-
KO PYyXOBOK aKTUBHICTIO. [TpUYOMy LA TEHAEHUIS
36epiranacsaiy 2023 poui. Pe3ynbTaT 4OCNIAXEHHS
[03BOSINAM OLiHUTK MacwTabu HeraTMBHOIO BN/IMBY
OVCTaHUIMHOrO HaBYaHHS B YMOBax KapaHTUHHMUX
obMexeHb Ta NMpaBOBOr0 peXmMMy BOEHHOIO CTaHy
Ha 3406yBaviB BMLLOT OCBITH.

Kniro4oBi cnoBa: cTyaeHTU 3akajiB BULLOT OCBITH,
pyXOBa aKTUBHICTb, AUCTaHUiAHE HaB4YaHHS, CTy-
OEHTKWU, CTYAEHTW.

Introduction

Over the last four years, Ukrainian students have
been obtaining higher education in difficult condi-
tions (Byshevets et al., 2023). Switching to remote
forms of education due to quarantine measures
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aimed at preventing the spread of coronavirus in-
fection, limiting access to recreational facilities,
a complication of the functioning of physical cul-
ture and sports facilities, gyms, and fitness cen-
ters, banning group training classes, reducing or
banning health and physical activities events, the
conditions of the legal regime of martial law - all
these have led to a dramatic change in the life-
style of student youth (Amo et al., 2022; Byshe-
vets et al., 2023; Hemarachatanon et al., 2023).
Analyzing the daily activities of students, experts
note the irregularity of their organization and
their chaotic content (Banakh et al., 2023). This
is evidenced by untimely and irrational nutrition,
systematic lack of sleep, insufficient exposure to
fresh air, insufficient physical activity, and viola-
tion of the daily regime due to doing tasks at night
(Dyuzhikova et al., 2022). The crisis phenomena
accompanying the educational process of students
had a negative impact on their physical activity
(PA). Research by scientists indicates a decrease
in the amount of physical activity over the period
of distance education. It was determined that the
proper level of PA is a factor that influences physi-
cal and psychoemotional states (Kosheleva et al.,
2021). The PA classes have a positive effect on
the well-being, mood, physical health, and physi-
cal and mental performance of different population
groups, and allow reducing the manifestations of
stress (Andrieieva et al., 2022a, b; Kashuba et al.,
2021; Marchenko et al., 2023; Suwannakul et al.,
2023; zhi et al., 2022). The importance of the PA
in improving mental health, which is especially rel-
evant today, is indicated by the following authors
(Andrieieva et al., 2022a; Nahorna et al., 2023;
Yopa et al., 2023). Therefore, research in this field
is relevant and timely.

Material and methods of research
Participant

Guided by the principles of biomedical ethics and
based on informed consent, there was conducted
research that involved 1,528 higher education stu-
dents in humanitarian specialties from different re-
gions of Ukraine. The average age of the intervie-
wees was 21.0+4.5 years. 45.2% of the research
participants were male students, and the remain-
ing 54.8% were female students (in 2019, 150
male students and 83 female students participated
in the research; in 2020 - 60 male students and 90
female students; in 2021 - 139 male students and
163 female students; in 2022 - 277 male students
and 333 female students; in 2023 - 65 male stu-
dents and 168 female students).

Research organization

The research lasted from 2019 to 2023. In order
to assess the PA there was used short version of
the international test Questionnaire on Physical
Activity (IPAQ). The short version of the question-
naire contained 7 items: the time spent on going
for a walk, on high and moderate-intensity physi-
cal activities, on sedentary activity, as well as de-
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mographic information about gender, age, level of
education, and work. The information on physical
activity in the questionnaire was presented in min-
utes per day and/or per week. The questionnaire
was filled out independently twice with an inter-
val of 24/32 hours between the first and second
attempts. The average result was calculated. The
survey was conducted annually in the first decade
of April.

Statistical data analysis

Using the Shapiro-Wilk W-test, it was determined
that the original data did not comply with the nor-
mal distribution (Antomonov, 2018). Therefore,
the average values of indicators were presented as
the median (Me), 25%, and 75% percentiles. The
statistical analysis employed non-parametric tests,
specifically the Mann-Whitney U-test to compare
PA indicators by gender, ANOVA on ranks of PA to
compare the PA indicators of male and female stu-
dents across different years of the study, and Pear-
son’s x? test to compare the distributions by the
level of PA (Antomonov, 2018; Kartashov, 2007).
Rank PA was used to compare three or more sam-
ples as a non-parametric alternative to univariate
analysis of variance. The null hypotheses were test-
ed separately for male and female students during
the implementation of rank PA to determine if their
PA indicators varied across the years of the study
period. For this, the Kruskel-Wallis H-criterion was
calculated. On the condition that the statistical sig-
nificance of the differences between RA indicators
of higher education students was proven (p<0.05),
pairwise comparisons were used to determine in
which years the students’ RA scores differed from
each other. The level of statistical significance was
a=0.05 (p<0.05). When p<1.0-10*, its value was
presented as (p<0.05).

Results of the study

The research made it possible to study and ana-
lyze the dynamics of the PA of higher education
students depending on gender in the conditions of
distance education over the period of quarantine
restrictions and the legal regime of martial law.
The analysis of variance (ANOVA) on ranks made
it possible to determine that the PA of students
differed statistically significantly depending on the
year (H (4, N=691) = 125.91; p<0.05). In particu-
lar, it was established that in 2020, due to switch-
ing to distance learning, students’ PA decreased
statistically significantly compared to the vyear
2019 (U=3160.0; Z=3.367; p=0.0007). It was es-
tablished that in the following period (from 2020
to 2021), the PA of students increased statistically
significantly (U=2597.0; Z=-4.218; p<0.05) and
reached the pre-quarantine period (U=9344.5; Z=
1.521; p=0.1281). And in the year 2022, the PA sta-
tistically decreased (U=8125.5; Z=9.618; p<0.05)
compared to the year 2021. However, in 2023, the
PA assessment of students did not differ statisti-
cally significantly from the year 2022 (U=2115.0;
Z=4.921; p=0.0678) (Fig. 1). There was observed
the same tendency regarding the PA of female stu-

dents (H (4, N=837) =161.08; p<0.05). After the
announcement of quarantine restrictions, there
was a statistically significant decrease in the PA
assessment (U=2115.0; Z=4.921; p<0.05), then
its statistically significant increase (U=3821.0;
Z=-6.305; p<0, 05) and then again, a sharp de-
crease in 2022 (U=13604.05; 79.027; p<0.05). It
should be noted that, unlike male students, the de-
crease in the PA among female students, unfortu-
nately, continued in 2023 (U=19548.0; Z=5.506;
p<0.05). It turned out that the students’ scores for
intensive physical activity differed statistically sig-
nificantly depending on gender, the average scores
of which were 9.0 (6.0; 11.0) and 6.0 (4.0; 9.0)
points among male and female students, corre-
spondingly (U=216433.0; Z=8.475; p<0.05).

40

35

30

25

20

Physical activity of students, ball

2019 2020 2021 2022 2023
[@- Male students ; [8}- Female students

Figure 1. Changes in PA of students in the
conditions of distance education, (n=1528)

Also, compared to female students, male students
have higher scores for non-intense physical activity
(U=250406.5; Z=4.517; p<0.05) and for the sed-
entary PA level (U=248146.0; Z=4.780; p<0.05).

As for walks, the ratings of higher education
students do not differ statistically significantly
(U=273715.5; Z=1.802; p=0.0716). Studying the
dynamics of the PA indicators of students depend-
ing on gender, it was noticed that the maximum
score was recorded for female students in 2019
for walking, while the minimum score was also re-
ceived by female students in 2023 for staying in a
sitting position (Fig. 2).

The obtained results showed that over the entire
period of the research, except for the year 2021,
the indicators of the PA among higher education
students decreased. On average, the grades of
male students for intensive load were 8.2 points
per year, and those of female students were 7.5
points per year. On average, the aforementioned
indicator decreased annually by 1 and 0.6 points
for male and female students, respectively, or by
12.0 and 8.9% in relative terms. Moreover, it was
confirmed that there was a decrease in the PA indi-
cators for all types of physical activity. At the same
time, the maximum decrease in grades was re-
corded for grades in the sitting position, which on
average decreased every year by 18.4% for male

© Andrieieva et al., 2023
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Figure 2. Changes in PA of students depending on gender, (n=1528)
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Figure 3. Changes in students’ PA assessments, (n=1528)

students, and by 29.3% for female students.

It was found that over the period of the research, 70,0
the annual decrease of the PA for male students - S0
was 7.5%, and 10.0% for female students. The re-
search showed that, in general, higher education
students are characterized by a normal level of PA,
the assessment of which for persons aged 18 to 39
years according to the IPAQ questionnaire exceeds
21 points (Fig. 3).

50,0 47,8
43,1

40,0 33,9
30,0 26,7 24,9

20,0
9,2

Amount of students, %

7,2

B ]

2019 2020 2021 2022 2023

Nonetheless, during specific periods, there was an s

observed increase in the percentage of students 0.0
with insufficient physical activity (Fig. 4).

Year
= - Male students; - Female students

As we can see in the figure, the peaks of the growth
of the percentage of students with a reduced level of  Figure 4. Dynamics of the percentage of stu-
PA in the conditions of crisis phenomena were over dents with a reduced level of PA in the condi_

the period of the announced quarantine at first, tions of distance education, (n=1528)
and then - over the years of armed confrontation
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on the territory of the country. Thus, regardless
of gender, in 2020 compared to the previous year,
the share of students with a reduced level of PA in-
creased statistically significantly, where the results
of the statistical analysis were (x?=10.52; df=1;
p=0.0012) and (x?=23.97; df=1; p<0.05) for male
and female students, respectively. With regard to
the following increase in the share of research par-
ticipants with a reduced level of PA, which occurred
in 2022, a statistically significant increase in the
share of students with signs of physical inactivity
was also proven: for male students, the calculated
value of the x? criterion was 18.88, and for female
students - 34.96 (p<0.05).

It is worth emphasizing that the negative trend in
reducing the PA among students is intensifying:
in 2023, compared to 2022, the share of students
with a reduced level of PA increased statistically
significantly (x?=8.55; df=1; p=0.0035). And,
unfortunately, a similar situation was characteris-
tic for female students as well (x?=31.29; df=1;
p<0.05).

Discussion

The issue of increasing the level of PA of various
population groups remains the focus of the atten-
tion of numerous researchers. The PA of societies
plays an important role in the health-forming life-
style, which largely determines the state of health
(Andrieieva et al., 2022; Grofik et al., 2021). Stu-
dents of institutions of higher education, as the
future elite of each of the countries, figure promi-
nently in the research of the PA of various social
and professional groups (Bland et al.,, 2014; Ma-
her et al., 2021). Experts have observed a decline
in physical activity levels among higher education
students during their learning. This trend is linked
to challenges with social communication, behav-
ioral issues and primarily a sedentary lifestyle. All
of these factors contribute to insufficient levels of
physical activity. Self-isolation causes additional
stress, posing a threat to mental health as well
(Gillian & Ray, 2022). Due to the significant chal-
lenges that are taking place in Ukraine and the
world due to quarantine restrictions and the war,
the PA of various population groups has decreased
significantly (Nahorna et al., 2023; Petrachkov et
al., 2023). Research (Brito-Suarez et al., 2023;
Sluhenska et al.,, 2021) has identified a decline
in physical activity levels among schoolchildren.
Students are a social group which is most influ-
enced by limited mobility and decreased physical
activity. Scientists pay attention to the increase in
time spent in a sitting position (Stockwell et al.,
2021). Students usually spend a lot of hours sit-
ting in front of laptops and smartphones for study
and leisure. This causes disorders of the muscu-
loskeletal system (Byshevets, 2023). According to
the research conducted by (Roggio et al., 2021),
there has been a moderate decrease in students’
PA levels: for those who were engaged in mod-
erate-intensity activity the PA level decreased by
about 6%, and for those who were engaged in in-
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tensive activity it decreased by 11%. According to
F. Roggio (2021), about 30% of participants did
not manage to return to the level of PA they had
had before the pandemic. Epidemiological studies
have shown that sitting for many hours is a strong
predictor of adverse health effects such as cardio-
vascular disease, diabetes, obesity, or depression
(Hamer et al 2012; Jong-Ho et al., 2014; Stad-
nyk, 2022). In general, it can be assumed that the
more often students are physically inactive during
the week, the higher the risk of musculoskeletal
disorders and muscle pain. Examining the physical
activity (PA) in higher education students during
crisis situations that result in distance education is
a crucial step in creating preventive measures to
counteract negative health trends in students. The
results of the study align with existing scientific
data that highlights the negative trend in PA indi-
cators among students engaged in distance learn-
ing (Byshevets, 2023). At the same time, numer-
ous statements by scientists have been confirmed,
according to which, unlike female students, male
students have a higher level of PA (Hakman et al.,
2023). In addition, the results we have obtained
indicate that the crisis phenomena that accompa-
ny the educational process of Ukrainian students
negatively affect their PA. And if a year after the
beginning of quarantine restrictions, the students
of higher education institutions managed to adapt
and resume physical activity in 2021, then the be-
ginning of the military conflict and its further con-
tinuation led to a sharp decrease in the PA levels
of students and the preservation of the indicated
negative trend.

Conclusion

The analysis of the PA dynamics of higher educa-
tion students for the period from 2019 to 2023
made it possible to establish a decrease in the as-
sessment of their PA level over the period of the
research, regardless of gender. The only excep-
tion was the year 2021, which can be explained
by the adaptation of students to distance learning.
However, the armed conflict on the territory of the
country caused a sharp decrease in the PA score
and a statistically significant (p<0.05) increase in
the share of students with signs of physical inac-
tivity. What is more, unfortunately, the revealed
trend persisted in 2023 as well. The study’s out-
comes aid in gauging the negative impact of crisis
situations on the living activities of student youth,
and provide a comprehensive understanding of the
physical activity trends among higher education
students in contemporary circumstances. The re-
sults serve as a foundation for the development
of preventive and health measures tailored to the
crisis conditions that students face.
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