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Abstract

Purpose: To assess the educators’ physical activity in the conditions of social iso-
lation during the Covid-19 pandemic with the use of data on daily energy costs in the
dynamics of 16 years.

Material & methods. To solve the problems, the data of 925 teachers of preschool
and general secondary education institutions were analyzed (436 people — in 2005, 404
people — in 2018, 85 people — in 2021). Age composition of the participants of the sci-
entific observation: | age group (I AG) up to 31 years old — 165 people (17.84 %), Il age
group (Il AG) 31-40 years old — 271 people (29.30 %), Il age group (Il AG) 41-50 years
old — 253 people (27.35 %), IV age group (IV AG) older than 50 years — 236 people (25.51
%). Among the teachers, 690 people (74.59 %) were residents of the regional center,
207 (22.38 %) were residents of district centers, and 28 (3.03 %) were residents of rural
areas. The following methods were used during the study: questionnaire; natural experi-
ment; statistical processing of the received data.

Results. The study revealed a tendency towards a decrease in the average val-
ues of teachers’ energy expenditure of daily physical activity from 2005 (2818.78+38.32
kcal) to 2021 (2804.03+20.77 (F,y5 .00 =14.049; p=0.000)) and a natural decrease in the
average value of the indicator of energy expenditure of daily physical activity during the
distance learning (2412.34+21.08 kcal) by 13.96 % compared with the similar indicator
during the traditional form of learning in 2021 (2804.03+20.77 kcal), =34.913;
p=0.000).

Conclusions. In the dynamics of the studied period, there is a decrease in the
average values of teachers’ energy expenditure of daily physical activity from 2005
(2818.78+38.32 kcal) to 2021 (2804.03+20.77 (F 5 500, =14.049; p=0.000)).

The average value of the indicator of daily energy expenditure for physical activ-
ity during the distance learning (2412.34+£21.08 kcal) is 13.96 % lower, compared with
the similar indicator of teachers’ work using the traditional form of learning in 2021
(2804.03+20.77 kcal), (t =34,913; p=0,000).

(t offline - online

offline - online

Keywords: physical activity, professional burnout, educators, COVID-19 pandem-
ic.

AHoTauisn

IpuHa KanuHuueHko, Miroslawa Cieslicka, MlaHHa JlaTiHa, Muxanino AHTOMOHOB,
MaHHa 3aikiHa. OuiHka i3MYHOI aKTMBHOCTI NpauiBHUKIB ramnysi ocBiTM B ymMoBax
couianbHoi i3onAuii. MeTa: ouUiHUTU DI3NYHY aKTMBHICTb MpaUiBHUKIB ranysi CBiTWM B
yMoBax couianbHoi izondauii nig yac nangemii COVID-19 i3 BUKOPUCTaAHHAM AaHKX Npo
poboBi eHeproButpatn y auHamiui 16 pokis. Martepian Ta meToau: Ans BUPILLEHHS
3aBgaHb Oyno npoaHanizoBaHo AaHi 925 BumTeniB 3aknafiB LOLLKINBHOI Ta 3aranbHoi
cepeaHboi ocBiTh (436 ocib — y 2005 poui, 404 ocib6 — y 2018 poui, 85 oci6 — y 2021
poui). BikoBui cknag y4acHuUKiB HaykoBOro cnocrepexeHHs: | Bikosa rpyna (I BI') go 31
poky — 165 ocib (17,84%), Il Bikoa rpyna (Il BI") 31 — 40 pokis — 271 ocoba (29,30%), 11l
gikosa rpyna (Il BI') 41-50 pokis — 253 ocobwu (27,35%), IV Bikosa rpyna (IV BI') ctapiue
50 pokiB — 236 ocib (25,51%). Cepeg Buutenis — 690 oci6 (74,59%) 6ynu xutenamu
obnacHoro ueHTpy, 207 (22,38%) — panoHHMX LeHTpIB, 28 (3,03%) — »uTeni CinbCbKmx
noceneHb. llig Yac npoBegeHHA [OCNISKEHHS 3aCTOCOBYBaNMCb HACTYMHI MeToau:
AHKETYBaHHSA; HATYPHUN EKCMEePUMEHT; CTaTUCTMYHa O00pobKa OTpMMaHuX AOaHuX.
Pesynbratn: BusiBneHO TeHAEHUil0 OO0 3HMXKEHHS CepefHiX 3HavyeHb eHeproBuTpaT
[o6oB.oi tisnyHoi aktuBHOCTI BuMTeniB 3 2005 poky (2818,78+38,32 kkan) o 2021 poky
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(2804,03+20,77 (F,pp5.0001 =14,049; p=0,000)) i 3akoHoMipHe
3HMKEHHSI CepeaHbOro 3HaYeHHs MoKasHMKa eHeproBuTpar
[060BOI i3nYHOT aKTMBHOCTI Mig Yac AWUCTaHUinHOI dopmMu
HaBYaHHs (2412,34+21,08 kkan) Ha 13,96% nopiBHIOK4YM
i3 aHamnoriyHMM MOKa3HWKOM nig Yac TpaguuiiHoi dopmu
HaB4aHHA y 2021 poui (2804,03+20,77 kkan), (t . o ine
=34,913; p=0,000). BucHoBku: Y guHamili AOCNioKyBaHOro
nepiogy CrnoCTepIraeTbCs  3HWXKEHHS CEepefHiX 3HayYeHb
eHeproBuTpaTt Ao60Boi isnyHoi akTuBHOCTI BYMTENiB 3 2005
poky (2818,78+38,32 kkan) fo 2021 poky (2804,03+20,77 (F .
20 =14,049; p=0,000)). CepenHe 3Ha4eHHsI MoKasH1Ka 406OBUX
€HeproBuTpaT Ha i3nYHy akTMBHICTb Nif Yac AMCTaHLiAHOI
dopmn HaByaHHSA (2412,34+21,08 kkan) Ha 13,96% € HuKUUM,
NOpIBHAHO i3 aHanoriyHMM nokasHWkoM nig 4ac poboTu
negaroris 3a TpaguuiiHolo opMoro HaeyaHHa y 2021 poui
(2804,03+20,77 kkan), (t =34,913; p=0,000).

of-line- on line

KnrouyoBi cnoBa: @isnyHa akTMBHICTb, NpodeCinHe
BUrOpaHHs, negarorivyHi npauisHukn, naHaemis COVID-19.

Introduction

Problem Statement and Research Relevance

Human health is considered to be the most valuable na-
tional wealth, the preservation and strengthening of which is
a matter of social importance. Unfortunately, the incidence of
noncommunicable diseases is increasing among the popula-
tion. Almost 84 % of all deaths in Ukraine are caused by car-
diovascular diseases, diabetes, cancer, chronic obstructive pul-
monary disease and mental health disorders. Most noncommu-
nicable diseases are associated with behavioral factors, one of
which is insufficient physical activity (Indeks Zdorovia. Ukraina
— 2019: Rezultaty zahalnonatsionaloho doslidzhennia, 2020).

Therefore, in the system of preventive measures aimed at
strengthening and preserving the population’s health, physical
education, maintaining an optimal movement regime in combi-
nation with a rational diet and a healthy lifestyle are significant
and effective methods. Today, the low level of physical activity
is associated with the use of mainly passive forms of recreation,
leading a sedentary lifestyle at home and at work (WHO guide-
lines on physical activity and sedentary behavior. Geneva:
World Health Organization, 2020).

This situation occurs in different countries. Thus, at least
40 % of Singaporeans do not meet the daily norm of physi-
cal activity (Chew et al, 2021). The effectiveness of multi-level
lifestyle interventions to increase physical activity has been es-
tablished. A conclusion was made regarding the need to apply
elements of technology, behavioral economics, gamification,
marketing, and communications. Similar results were obtained
in another study (Latorre-Roman et al, 2020). A decrease in the
level of physical activity in the population of Spain is associated
with a deterioration in the quality of life and an increase in mor-
bidity from the cardiovascular system.

The analysis of the physical activity level in the population
of rural areas of South Africa was carried out in the work of
Chikafu H. et al. (2020). Weekly physical activity amounted to
more than 15 hours. Gender differences were established: the
activity of men was 37 % higher than that of women.

The low level of physical activity in the population of the
Persian Gulf countries was stated in the work of Pearson F.
et al. (2020). At the same time, there is a high prevalence of
overweight, obesity and diabetes. The authors suggested to
develop complex programs of improvement, in which data on
the volume of motor activity, anthropometric indicators and se-
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verity of risk factors for chronic diseases should be used as
necessary information.

In the context of anti-epidemic measures introduced
by countries during the COVID-19 pandemic, caused by the
SARS-CoV-2 coronavirus, the prevention of noncommunicable
diseases is under threat. Prevention of diseases, both infec-
tious and non-infectious at the individual level, is the fifth op-
erational function of public health, which was adopted in 2012
by the European Regional Office of the WHO as part of the
public health development and the “European Action Plan for
Strengthening Public Health Capacities and Services” (Slabkyi
et al., 2017).

WHO defines the European Region as having the high-
est rates of noncommunicable morbidity and mortality of any
region in the world. The restrictive measures introduced dur-
ing the COVID-19 pandemic have complicated the process of
maintaining the required level of physical activity. The level of
physical activity (PA) has significantly decreased due to the
cessation of the usual mode of motor activity, which leads to an
increase in the risk of obesity and development of diabetes and
cardiovascular diseases (Kluge et al., 2020).

Therefore, itis natural thatthe COVID-19 pandemic caused
a new wave of actualization and popularization of PA, due to the
need to recover from an infection and rehabilitate patients with
post-coronavirus syndrome, focusing attention on preventing
the side effects of anti-epidemic measures due to the spread
of the coronavirus disease (COVID-19), in particular increasing
physical activity in the conditions of a pandemic (2021 Physical
Activity Factsheets for the European Union Member States in
the WHO European Region, 2021; Spruit, 2020).

The relevance of conducting a study of physical activity in
conditions of social isolation, especially in people with a seden-
tary lifestyle, is confirmed by the need for the implementation of
the Sustainable Development Goals, namely the achievement
of the third Goal: “good health and well-being” and the imple-
mentation of the new Global Action Plan for increasing the level
of physical activity for 2018-2030, which presents four strate-
gic goals and 20 specific recommended policy measures for
the implementation by member states, international partners
and WHO of activities to increase physical activity worldwide
(WHO guidelines on physical activity and sedentary behavior.
Geneva: World Health Organization, 2020). A number of issues
need to be clarified: what is the relationship between PA and
professional activity, how does the amount of PA change over
time with changes in the social conditions of life, what is the
structure of daily PA by categories, what factors influence the
educators’ PA?

Today, a significant problem for most developed coun-
tries is the increase in the contribution of hypodynamism to the
lifestyle of the population due to professional activity (Castillo-
Retamal et al., 2011; Wang et al., 2019). According to research
by Tremblay et al (2017), a sedentary lifestyle can be defined
as an activity with energy expenditure < 1.5 units of metabolic
equivalent (MET), which corresponds to work in a sitting and
lying position.

Sedentary behavior is common among the adult popula-
tion in Ukraine, which takes, on average, from 218.2 minutes in
rural areas to 245.5 minutes in cities every day (Doslidzhennia
STEPS, 2020).

According to Prince et al (2019), working adults spend
60 % of their time per day on sedentary activities, both dur-
ing professional activities and during leisure time. In addition,
it has been proved that a sedentary lifestyle at work is also
reflected in the choice of a form of recreation. In their free time
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from work, educators choose sedentary forms of activity, in par-
ticular: watching television programs, browsing social networks
(Castillo-Retamal et al., 2011). Therefore, the introduction of
programs to increase physical activity must be carried out di-
rectly at the workplace, as evidenced by the research of French
scientists Smith et al (2016), Genin et al. (2018).

The existence of a relationship between motor activity and
cognitive abilities of elderly people was studied in the work of
Krell-Roesch et al. (2021). The results of a longitudinal study
confirmed that a high intensity of motor activity in old age slows
down the rate of cognitive abilities deterioration. Similar conclu-
sions were drawn in another study (Wade et al., 2020). It has
been confirmed that aerobic fithess classes are positively asso-
ciated with the improvement of cognitive functions in physically
healthy adolescents and youth without metabolic disorders.

National strategies to contain the COVID-19 pandemic
have led to restrictions on normal daily activities. Numerous sci-
entific studies prove a decrease in the level of physical activity
during the pandemic (Yang et al, 2020; Rathonyi et al., 2021).
Thus, in studies of motor activity by Taeymans et al. (2021) in
the working adult population of Europe during the pandemic, a
higher average duration of daily sitting (more than 8 hours dur-
ing the day) was established in 36.1 % of respondents and a
lower average of up to 9 units of median total MET minutes per
week. In addition, scientists have proved the positive impact of
dosed physical activity on mental health during the COVID-19
pandemic, in particular, at least 270 minutes of moderate-inten-
sity exercise per week (Nie et al., 2021).

The global outbreak of the pandemic became the impetus
for finding the ways to overcome critical problems in the field
of education, related to the health and safety of educational
process participants, economic issues and difficulties in fulfill-
ing professional duties, technostructure and modernization of
educational facilities (Li et al., 2021).

There are also research findings that demonstrate a high-
er risk of hospitalization during SARS-CoV-2 infection in indi-
viduals who violate WHO recommendations for physical activity
(Sallis et al., 2021; Despres 2021).

Analysis of teachers’ professional PA indicates a predomi-
nantly sedentary lifestyle at the expense of direct professional
activity (Bogaert et al., 2014; Kalynychenko, 2021). A study
of teachers’ PA before the COVID-19 pandemic proves its
dependence on the profession. Thus, according to Pavlova’s
research (2012), physical education teachers had the highest
level of energy expenditure, which was 22 181 MET-min/week.
In contrast, basic health teachers spent only 13 565 MET-min/
week, and their level of physical activity was the lowest. The
level of energy expenditure among physical education teach-
ers was high not only due to significant physical activity at
the workplace (the indicator of energy expenditure at work is
10 872 MET-min/week), but also due to the fact that they spent
their free time actively (running, aerobics, volleyball, swimming,
etc.) and devoted more time to housework or worked longer
in the yard (energy expenditure index 6 612 MET-min/week)
(Pavlova, 2012). The study of pedagogical workers conducted
by S.Y. Agha, S.A. Al-Dabbagh has proved the predominance
of their high level of PA (56.8 %). At the same time, it was es-
tablished that teachers aged 15-29 years (42.3 %) were more
active compared to teachers aged 30-44 years (37%) and 45-
64 years old (37.8 %). The analysis of the amount of time spent
by teachers sitting proves that teachers with a low level of PA
spent more than 10 hours sitting (47.2 %), up to 4.5 hours were
spent by teachers with a high level of PA (49.4 %) (Agha et al,
2012).

In the conditions of COVID-19 pandemic, a transforma-
tion of the teachers’ lifestyle took place (Latina 2020; Parra et
al., 2021), in particular, the duration of work at the computer
increased (Fleming, 2020), and the share of a sedentary life-
style increased (McClintok, 2021). The need to work online for
up to 4 hours a day has led to undue stressors and increased
demands on physical health (Trinidad, 2021). One of the most
serious consequences of long-term professional stress is the
syndrome of “professional burnout” (PB).

Based on the analysis of approaches to the study of the
“professional burnout” syndrome, this syndrome was defined
as a stress reaction that occurs as a result of the long-term
professional stresses of medium intensity (Latina, 2020; Ka-
lynychenko et al., 2021).

Based on the results of the assessment of teachers’ physi-
cal activity during the COVID-19 pandemic, it was established
that 38.34 hours per week were spent on professional duties,
80 % of teachers exercised at home for 4.12 hours per week,
57.39 % of teachers walked for 1.69 hours (Aperribai et al.,
2021).

Thus, at the stage of modern social transformations
caused by the COVID-19 pandemic, a sedentary lifestyle is a
threat to the development of passivity, increasing the risk of
developing non-infectious diseases and can be one of the man-
ageable factors to overcome the dangers of future pandemics
(Ramirez Varela et al., 2021).

Purpose: to assess the educators’ physical activity in the
conditions of social isolation during the Covid-19 pandemic with
the use of data on daily energy costs in the dynamics of 16
years.

Material and Methods of the research

Participants. The research summarizes the results of sci-
entific observation of 925 teachers of preschool and general
secondary education institutions (436 people — in 2005, 404
people — in 2018, 85 people — in 2021), thus using the hypoth-
esis about the significant influence of professional activity and
social factors, related to the conditions of the distance learn-
ing on the teachers’ physical activity. The contingent of respon-
dents was made up of women, who form the vast majority of the
teaching staff at the education institutions.

Age composition of the participants of the scientific ob-
servation: | age group (I AG) up to 31 years old — 165 people
(17.84 %), 1l age group (Il AG) 31-40 years old — 271 people
(29.30 %), Il age group (Il AG) 41-50 years old — 253 people
(27.35 %), IV age group (IV AG) older than 50 years — 236
people (25.51 %).

Among the teachers — 690 people (74.59 %) were resi-
dents of the regional center, 207 (22.38 %) — district centers, 28
(3.03 %) — residents of rural areas.

The study was conducted in compliance with the principles
of voluntariness, with a guarantee of human rights and free-
doms protection, inviolability of physical and mental integrity,
observance of the principles of justice and equality, with prelimi-
nary detailed information of the volunteers about the essence
of the study in accordance with the “World Medical Association
Declaration of Helsinki” (2008).

The study is a fragment of the research work of the Depart-
ment of Public Health and Medical-Biological Foundations of
Physical Culture of the Educational-Scientific Institute of Physi-
cal Culture of the Sumy State Pedagogical University named
after A.S. Makarenko “Comprehensive study of the functional
state, adaptive capabilities of the body and the risk of develop-
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ing diseases in various population groups”, state registration
number 0120U100799 (01.2020 — 12.2025).

Procedure

The study lasted from 2005 to 2021, with three periods be-
ing distinguished (as of 2005, 2018 (before the start of quaran-
tine measures) and 2021 — the period of remote work due to the
coronavirus pandemic and introduced quarantine measures).

For the physiological and hygienic characteristics of the
teachers’ physical activity, we used: 1) analysis of the materials
of the teachers’ questionnaire survey according to the specially
developed “Chart of formalized self-report on physical activity”;
2) determination of teachers’ energy consumption by tabular-
timing method.

The formalized report made it possible, with the help of
self-assessment of the time spent during the day on different
(by intensity) categories of PA, to determine the average daily
energy expenditure and, according to the obtained data, to as-
sess the level of PA, both for a specific person and for groups
as a whole (Cale et al, 2006; Polka et al. et al., 2011).

The chart of the formalized timing self-report consisted of
two blocks: the characteristics of the weekday and the descrip-
tion of the day off. Data from the timing self-report of each re-
spondent were entered into a summary table by PA categories:
background (basic), very low, low, medium, high, very high.

Energy consumption during performance of a certain type
of activity was calculated by multiplying the energy “cost” of
the type of work by its duration during the day. The amount
of energy “cost” of each type of activity was used from previ-
ous scientific studies in the form of the MET indicator (meta-
bolic equivalent of physical activity, as the amount of energy
expenditure at rest, which approaches the amount of maximum
oxygen consumption, which is 3.5 ml/kg/min (1.2 kcal/kg)). In
the corresponding energy expenditure calculations, MET is a
coefficient (Metabolic equivalent). Therefore, the use of MET
allows to correctly compare energy costs between people with
different body weights and to act as coefficients, which can be
conditionally accepted as kcal/min.

In accordance with the energy “cost” of individual types
of PA, a classification of PA categories by energy expenditure
(Metabolic equivalent) was developed (Table 1).

The level of teachers’ professional burnout was assessed
according to V.V. Boiko’s method “Diagnostics of the level of
emotional burnout” (Raihorodskyi, 1998). PB was determined
based on twelve symptoms. According to the sum of the points
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of each symptom, the high, average and low levels of PB were
determined (110 points and less — low (1), 111-180 points — av-
erage (2), 183 points and more — high level (3)).

Statistical analysis

Descriptive statistics were used to determine the arithme-
tic mean (M), standard deviation (S), error of the mean (m) and
estimate the probability of differences using a Student’s f-test.
Differences and associations were considered probable at a sig-
nificance level of p<0,05. The obtained values of the Student’s
t-test were evaluated by comparison with the critical values (An-
tomonov, 2017). Quantitative values of the indicators were as-
sessed for compliance with the normal distribution according to
the Kolmogorov-Smirnov test. Distribution in samples of quanti-
tative values of energy expenditure of physical activity (EE PA)
in the period before the introduction of quarantine measures in
2005 (K-S d = 0.062; p<0.15), in 2018 (K-S d = 0.045; p>0.20),
after the introduction of quarantine measures (K-S d = 0.067;
p>0.20), point assessments of professional burnout symptoms
before the introduction of quarantine measures in 2005 (K-S d
= 0.060; p<0.10), in 2018 — (K-S d = 0.056; p>0.20), after the
introduction of quarantine measures (K-S d = 0.062; p>0.20)
testified to the compliance of the samples with the law of nor-
mal distribution. Nominal and ratio variables were described as
percentages. For nominal variables (nomenclature scales), the
relationship was calculated according to conjugation tables us-
ing the Pearson’s x? test.

The significance of the difference between the mean val-
ues of dependent quantitative variables by groups of factors
was determined using one-way (ANOVA) analysis of variance.
Significance testing in analysis of variance was based on a
comparison of variance due to between-group variance (MSef-
fect) and variance due to within-group variance (called mean
squared error or MSerror). The obtained within-group variances
can be compared using the F-test, which tests whether the vari-
ance ratio is indeed significantly greater than 1.

Dependent values were energy expenditure and dura-
tion of different categories of physical activity and assessment
of professional burnout. Independent values were four age
groups, work experience (group 1 — less than 10 years, group
2 —11-20 years, group 3 — 21-30 years, group 4 — more than 30
years), levels of professional burnout.

Accumulation and systematization of the received data
was carried out in Microsoft Office Excel spreadsheets. Statisti-
cal analysis was performed using the STATISTICA 10.0 pro-

Table 1. Classification of physical activity categories according to energy expenditure

The intensity of physical  Energy “cost”

Types of activity

activity (category PA) (MET)

Background (basic) 0.9 Sleep

(B)

Very low 1.3 Checking notebooks, working with documents, preparation for lessons

(VL) (sitting), communication with parents, transportation, eating, reading,
watching TV, working with computer (including searching for Internet
resources, moderating parent/student chats), advanced training courses,
surfing social networks

Low 2.6 Conducting lessons, preparation of visual aids, educational work with

(L) children, personal hygiene

Medium 4.0 Walking at a fast pace, walking in the open air, household work

(M)

High 6.0 Sports classes with intense physical activity

(H)
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gram (developer — StatSoft.Inc).

Results of the research

One of the consequences of a teacher’s intense work is
professional burnout, which negatively affects the psychoso-
matic health of specialists. In general, among the respondents,
13.70£1.13 % of people have a high level of PB, 37.90£1.59 %
have an average level, and 48.41+1.64 % have a low level. A
high level of PB has the highest specific weight in the groups
of teachers aged 30 to 40 and 40 to 50 years old (32.76+1.54
% and 26.72+1.45 %, respectively), compared to the groups of
the youngest colleagues of the | AG (17.24+1.24 %) and senior
colleagues of the IV AG (12.27+1.08 %).

Educators with a high level of PB are most often found in
groups of people with experience up to 10 and up to 20 years
(30.77£1.52 % in each group). The analysis of the distribution
of PB among teachers in the temporal aspect was performed. In
particular, in 2005, a high level of PB was found mainly among
teachers of the Il AG (47.73 %). In 13 years, the symptoms of
the high-level PB prevailed among teachers of the IV AG (39.68
%), and during the period of online education, the burden of
high-level PB was again registered among the teachers of the
Il AG (55.56 %). At the same time, the minimum specific weight
of high-level PB was determined among teachers of the | AG
and IV AG (11.11 % in each group).

60,00%

s0,00% — 47,73%

44,44%

40,00%
33,33%

28,13% [l

20,00%

0,008

B no 10 pokis B 6inble 30 pokis

B ao 20 pokis

Ao 30 pokis
less than 10 years, more than 30 years

Fig. 1. Distribution of teachers with a high level of profes-
sional burnout by work experience by specialty (%)

Confirmation of such a tendency can be found by analyz-
ing the distribution of teachers with a high level of PB by work
experience (Fig. 1). In 2005, a high level of PB was most often
found among teachers with less than 10 and up to 20 years of

work experience, and it is these groups that include individuals
of the | AG and the Il AG. The period of education moderniza-
tion, widespread introduction of information technologies in the
period until 2018 was accompanied by an increase in the num-
ber of respondents in groups of teachers with experience of up
to 30 years and more than 30 years.

The results of variance analysis for the average values of
the energy expenditure of daily physical activity (EE DPA) and
the indicator of professional burnout of teachers as a whole al-
lowed to establish a statistically significant effect of the age of
teachers only on the indicator of EE DPA in the period before
the introduction of quarantine measures (F=3.47; p=0.016).

Taking into account the different social conditions for pro-
fessional activity in connection with the introduction of distance
education, the age characteristics of the investigated indicators
were analyzed separately in different years.

In 2005, a probable dependence on age was established
only for the indicator of the general PB syndrome (F=5.65;
p=0.0008). According to the variance analysis of the 2018 in-
dicators, a probable influence of the age factor on the average
values of the energy expenditure of the daily PA was recorded
(F=3.25; p=0.022).

However, in 2021, under the condition of blended learn-
ing using online mode, no age-specific characteristics of the
average values of the studied indicators were found (p=0.358
—0.676).

In the range of sixteen years of observation, a probable
connection with the place of residence existed only in 2005 ac-
cording to the average value of the indicator of the general PB
syndrome with a predominance among teachers of the regional
center (113.95+50.01 c.u.) compared to teachers of rural areas
(76.53+45.70 c.u.; F=9.668; p = p<0.001).

A tendency towards a decrease in the average values
of energy expenditure of teachers’ daily physical activity from
2005 (2818.78+38.32 kcal) to 2021 (2804.03+20.77 (F2005-
2021 =14.049; p<0.001)) and a natural decrease of the indi-
cator of EE DPA during the distance learning (2412.34+21.08
kcal) by 13.96 % compared with the similar indicator during the
traditional form of learning in 2021 (2804.03+20.77 kcal), (t of-
fline — online =34.913; p<0.001) were revealed.

All components of teachers’ daily physical activity (except
for a low level) depended on the time of observation, which is
confirmed by the statistical characteristics of variance analysis
(Table 2).

The dependence of DPA on the level of teachers’ PB was
revealed, namely: in all years of observation, a low average in-
dicator of energy expenditure of DPA was recorded in persons
with a high level of professional burnout (Table 3).

Probable differences were established for the indicators
of EE DPA in 2021, when the educational process was car-

Table 2. Indicator of the duration of the components of teachers’ daily physical activity in the dynamics of the observation

period (min), (M+m)

Components Years F )
F?f:;jsai‘(lgl 2005 2018 offline = online ffor off (for on-
activity n=436 n=404 =85 =85 line) line)

23‘;‘;'9“’““" 436,173,37 421,253 11 402,07+5,38 402,074538 12,317 p<0,001
Very low level  419,48%9,03 463,62t5,62 521,35+7,89 774.41%8,76 22319 p<0,001
Low level 349,00+7,74 351,8845,12 319,26+8,15 42,081,49 2,636 0,072
Medium level  225,39+7,77 189,08+3,95 197 1416 47 197,146 47 9,902 p<0,001
High level 11,05¢1,32 13,69+1,21 24,29+2,23 24,292.23 8,929  p<0,001
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Table 3. Indicators of daily energy expenditure of teachers with different levels of professional burnout syndrome according

to the tabular-timing method (kcal/min), (Mt0o)

Levels of

Years

general
symptom of
professional

burnout

2005 2018

2021

offline online

Low (1)
n=410

2804,75+667,86

2730,467+262,58

2868,134£190,31
t ,,=2,605; p=0,011

2483,505+175,75
t,,=2,766; p=0,007

Average (2) 2872,231+821,31

2773,754+225,06

2759,645£172,17 2367,011+£1,18

n=321 t,,=2,006; p=0,046
High (3) 2754,3204638,76 2705,481£224,80 2720,722+209,68 2303,278+195,12
n=116 t,,=2051;p=0,046  t,, =2,535; p=0,014

ried out in a blended form and the duration of very low physi-
cal activity in the online mode (774.41+£8.76 min) exceeded by
32.68 % the duration of the similar component in the offline
mode (521.35+7.89; t=24.48; p<0.001).

Discussion

Increasing physical activity is an effective tool for popula-
tion health management. However, there are certain problems
of motor activity regulation. Siedler et al (2021) analyzed 95
guidelines published since 2000 that included recommenda-
tions for physical activity to improve general health and prevent
cardiometabolic diseases. It was concluded that most of the
recommendations on physical activity were not specific enough
for practical implementation. The overall quality of the manuals
improved over time, but the lack of specificity of the recommen-
dations remained.

It is well known that physical activity is an integral part of a
person’s lifestyle and reflects a socially motivated attitude of a
person to an active lifestyle. In everyday life, the usual PA often
does not meet the biological needs of the body in movement,
which contribute to health strengthening and preservation.

The tasks of the work included the use of the method of
timing self-report on daily physical activity with subsequent cal-
culation of energy expenditure.

These methods are widely used in population health moni-
toring. Thus, in the work of Chen et al (2021) physical activity
was measured in metabolic equivalents using the International
Physical Activity Questionnaire (IPAQ). It was concluded that
meeting moderate and vigorous physical activity recommenda-
tions in adults was associated with a reduced likelihood of liver
dysfunction in both urban and rural Chinese populations.

Special questionnaires for analyzing the level of motor ac-
tivity were used in works (Rai et al, 2020; Jacob et al, 2020;
Chen et al, 2021). The use of such assessment tools makes
it possible to differentiate the levels of motor activity of the re-
spondents, to establish the dependence with health and life-
style features, to identify the factors with the greatest impact
on health.

Distance education has fundamentally changed the teach-
er’'s work: the requirements for mastering a computer and soft-
ware components have increased, the stressful nature of work
has increased, and the peculiarities of communication with
students and parents have arisen. Adaptive reactions of the
body to online learning emerged in the form of PB in a group of

young teachers with less than 10 years of experience and up to
20 years of experience. In the group of teachers with more than
30 years of experience, there were no individuals with a high
level of PB. Probably, it is caused by the peculiarities of person-
nel provision of the educational process with a decrease in the
number of teachers with considerable work experience.

In the study, it was established that energy expenditure
of DPA is in a fairly wide range: from 2412.34+21.08 kcal to
2818.78+18.32 kcal and depends on many factors related to
the life activities of the respondents. Nowadays, there are no
common recommendations on PA regulation of the adult pop-
ulation. The obtained data coincide with the data of previous
scientific studies by Agha et al (2012), Pavlova (2012), Parra
et al (2021).

Several main areas of PA research can be identified: 1)
study of functional changes in the body under the influence of
PA; 2) determination of PA norms for different age and gender
groups; 3) studying the energy characteristics of PA. Today, the
direction of development of the methods of quantitative and
qualitative assessment of PA remains relevant. The most wide-
spread are: the method of pedometry, registration of energy ex-
penditure, determination of the time spent during the day, week,
month, year on all forms of physical activity, the ratio of dynamic
and static components of muscle activity during the day, timing,
pulsometry, the method of determining the sum of movements
in linear indicators of locomotion, self-control (Polka et al, 2011;
Kalynychenko et al, 2021).

In the European region, the term “health-enhancing physi-
cal activity” is widely used. As noted by experts of the Institute
for Health Promotion Research, this definition emphasizes the
connection of physical activity with health and means “any form
of physical activity that promotes health and increases func-
tional capabilities, but such that does not cause harm and not
associated with undue risk” (Cauvill et al, 2006).

According to the definition of WHO, physical activity is any
movement of the body, which is carried out by skeletal muscles
and is accompanied by energy expenditure. The term “physical
activity” refers to any type of movement, in particular during
rest, travel, and work. Improving health is facilitated by both
moderate and intense physical activity (Hlobalni rekomendatsii
shchodo fizychnoi aktivnosti dlia zdorovia, 2010).

We believe that analysis of the PA category should be con-
ducted according to the concept of R. V. Sylla, the essence of
which is that the regulation of the optimal amount of PA, which
is a stimulus for the development of the body and strengthening
of health, should be based on the duration of “useful” PA with an
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increase in metabolism substances in 5-10 times, compared to
the state of rest (with a pulse rate of 130-160 beats per minute)
(Sylla et al, 1980).

The results of self-reporting on daily energy expenditure
by teachers made it possible to determine that, on average, the
specific weight of the time spent on physical exercises and in-
dependent sports activities in free time was 5.85 % (24.29+2.23
min per day) of the total daily time budget during quarantine
measures in 2021. In previous years, the high level of DPA
was lower: 11.95£1.32 min — in 2005 and 13.69£1.21 min — in
2018.

Widely known are WHO recommendation for adults to ad-
here to 150 minutes of moderate physical activity or 75 minutes
of vigorous physical activity per week, or to combine moderate
and vigorous physical activity. Therefore, it can be assumed
that teachers in today’s conditions are responsible for their
health and increase the share of high-level PA in their daily time
budget.

An interesting fact is the constancy of the indicators of the
average intensity of DPA among teachers. We believe that the
average intensity of motor activity consists of such types of mo-
tor activity as: household work, childcare, walking and walks in
the fresh air. Their time share in the teachers’ daily schedule
has not changed because the conditions for performing these
types of motor activity have not changed. The research was
carried out during the third wave of quarantine measures and
the teachers performed the types of activities inherent in the
average level of intensity of motor activity, at their usual time,
after returning from the education institution.

In 2005, among teachers with experience of 31 years and
more, a probable predominance of a low level of PB (p<0.05)
over the indicators of other groups of teachers by work expe-
rience was observed, which can be explained by the formed
adaptation to the professional stressors of the working con-
ditions of teachers with extensive experience in pedagogical
work. In the following years, in our opinion, in connection with
the intensification of the educational process and informatiza-
tion, teachers with considerable work experience and older age
groups performed professional duties with a significant strain of
adaptation processes. However, the mechanisms of adaptation
to new working conditions in the online mode allowed teachers
of older age groups with considerable work experience to suc-
cessfully provide the educational process without pronounced
PB syndrome.

Analysis of the obtained data testifies to the formation of
a high level of PB among younger teachers with the leading
importance of the manifestation of the symptom complex of
resistance in the teachers of the regional center, which is de-
termined by a rapid emotional reaction, emotional and moral
disorientation, expansion of the sphere of saving emotions, re-
duction of professional duties, which cannot not be marked on
the level of pedagogical activity effectiveness.

Studies confirm the hypothesis of a connection between
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