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Abstract

The article presents the results of a study on the health status of university teachers. The research included an
anonymous survey and an analysis of physiological indicators. A total of 186 individuals participated in the study,
of whom 127 were affiliated with the Karaganda Buketov University and 59 with Altai State University. Data
collection was carried out during the transition to distance learning amid the COVID-19 pandemic, as well as after
its completion. Biological age was evaluated through a comprehensive analysis of body weight, blood pressure,
static balance, and subjective self-assessment of health. The calculated individual scores were further interpreted
by comparing them with appropriate age standards. It was found that in 22.58% of the examined teachers the aging
process was slowed down, in 25% it corresponded to the population norm, whereas in 52.1% accelerated aging
was observed. In addition, inter-university differences in the characteristics of aging rates among teachers were
identified. Among teachers of the Karaganda Buketov University, the proportion of individuals with an accelerated
aging process was 55.9%, whereas among those from Altai State University this indicator was lower, amounting
to 44%. The observed differences may be explained by the fact that at Buketov University the study was conducted
during the pandemic period. Given that hormonal mechanisms exert different effects on male and female
organisms, the rates of aging may also differ substantially. In particular, among male teachers of Buketov
University, 79.37% were classified as being in the risk group, while among women this figure was 32.78%. At
Altai State University, the corresponding proportions for men and women were 66.67% and 31.58%, respectively.
The findings indicate that the pandemic had a significant impact on the health status of university teachers.
Morphofunctional differences between male and female organisms may also contribute to these outcomes.

Keywords: physical health, stress, age, biological age, teachers, gender differences.

’KOFAPBI OKY OPHBI OKbITYIIBLIA PBIHBIH JEHCAYJIBIK JEHT EUTH
AHBIKTAYJAT'BI BUOJIOTUAJIBIK ) KACTBIH MAHbBI3bI
Ka6noana E.1*, Meip3a6aes A.B.!, Tuumona I'.T.2, Benees M.T.!, CaGan6aes H.H.!
"I A. Foxemos amuinoazst Kapasanowt yimmuix 3epmmey YHusepcumeni,
Kapazanow, Kasaxcman
2«Bolashag» Axademusicor, Kapasanow, Kazaxcman
“Xam-xabap yuiin asmop: kab-1990@mail.ru

Anjarna
Maxkamana KOO OKBITYINBUIAPBIHBIH JCHCAYIBIK JCHICHICPI 3EpTTEICTeH. 3EpTTey KYMBICTAPBIHAA
OKBITYIIBLIAPAAH AHOHMMZI CayaTHAMA AJBIHIBI KOHC ONAPABIH (DH3HOJOTHAIBIK KOPCCTKIMITEPi 3CPACICHI.
3eprreyre 186 oxerrymsr KatbicTel. OmapaerH 127-ci E.A. bekeros areiHmarsl Kaparauapl YATTBHIK 3€pTTEY
VHUBEPCHTCTIHIH OKBITYIIBLIAPEL, an 59-b1 AnTalfi MEMJICKETTIK YHHBEPCHTETIHCH. 3€pTTEY KYMBICTAphI
KAIIBIKTHIKTAH OKyFa KemmkeH maHaemmsa kesiHme (Covid-19) skoHe maHACMEA AdKTaaFaH COH SKYPrisimai.
OKBITY IIbUTAPABIH OHONOTHSIBIK YKACTAPBIH CCENTEN INBFapy VINIH JCHE CaJMarbl, apTEPHSIbIK KbICHIM,
CTATHKAJBIK TEI-TCHAIK TICH OKBITYIIBIHBIH 63 JCHCAYJBIFBIH Oaranmay >KyHeci KoJmaHbLLIbl HormxeciHne
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VHUBEPCHTET OKBITYIIBLIAPBIHBIH OHOJIOTHUIBIK KACTAPBIHBIH JAcpOeC KOPCETKIMTEPI MEH OOIYBI KEpeK >Kac
JIOPSKECl AHBIKTAIABL. 3CPTTCITCH OKBITY IIBLTAPABIH 22, 58% Kapraro mpo1eci 6asy sKypim xarkas 6omca, 25,27%
HOpMaFra coiikec, ax 52,1% Kapraro mpoueci KapkelHABI oryiae. COHBIMGH KaTap, €Ki YHHUBEPCHTET
OKBITYIIBIIAPBIHBIH KAPTAI0 NMPOLECIHAC aHbIPMAIIBLIBIK OaHKamIbl. BOKETOB YHHBEPCHTETI OKBITY IIBLIAPBIHIA
KapTaro mporueci 55,9% xypaca, AnTait yHHBCPCHTCTiHIH OKBITY IIBLIAPBIHIAFHI Oy KopceTKim 44 % OOIb! KoHE
ofaH beKeTOB YHHBEPCHTETIHACTI 3EPTTEY KYMBICTAPBIHBIH TAHACMHASI KE31HAC JKYPTI3IIreHi acep erTi Aeyre
oomaxel. ['opMaHAap CPKEKTEP MCH QHSTACPAiH aF3aJIapbIHA OPTYPIIL 9CSP CTCTIHIIKTCH, OTAPIBIH aF3a1aPbIHIAFBI
KapTaro mpoteci Ae apTypii Oomansl. Mpicambl, BOKETOB YHHBEPCHTETI €p OKBITYIIBUIAPBIHBIH TIYECKET TOOBIHA
skaTaTtetHIAp 79,37% Oouca, onenmaepae 32.78% Oomapl. Anrail YHHBEPCHTCTIHIH CP OKBITYIIBLIAPBIHAA OYJI
KepceTKimTep THiciHme 66,67% xone 31,58% Kypaapl. 3epTTey >KYMBICTAPBl KOPCETKEHCH, OKBITYIIBIIAPIBIH
JICHCAyIbIKTapblHA TAHACMHS aWTapibIkTail ocep eremi. OFaH epKeKTEp MEH OfeNAcpAiH ar3ajapbIHIAFhI
MOP (PO TOTHATBIK-(DY HKITHOHAIABIK AHBIPMAIIBUTBIKTAP Ja ceOe 00.1a anabl.

Kinar ce3aep: ACHCAYIIBIK, CTPECC, KAC MOIIICPI, OHOIOTHAIBIK KAC, OKBITYIBLIAP, TCHACPIIK albIPMATIBLIBIK,
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AHHOTATHSA

B cratee mpeacraBieHBl pe3yAbTaThl HWCCICAOBAHHS YPOBHS 3J0POBBS NPEMOAABATENICH BBICIIHX Y4UCOHBIX
3aBeAeHNH. B paMkax paboThI MPOBEICHO AHOHUMHOC AHKETHPOBAHUE U AHAN3 (DH3HOIOTHMECKUX MOKA3aTEICH.
B nccnenoBanuu MpHHEATH y4acTHe 186 uenoBek, u3 KOTOPBIX 127 ABIANHCh NpenogaBaTeaMu KaparauguHCKOTO
HAITHOHAJTFHOTO HCCICIOBATCIHCKOTO YHHBCpCHTCTA MMCHH akamemuka E.A. BykeroBa, 59 — Ajratickuit
TOCY IAPCTBCHHBI yHHBepcHTET. COOP JAHHBIX OCYIICCTBILUICS B ICPHO MEPEX01a HA AUCTAHIIHMOHHEIH (hopMaT
o0yueHus Bo Bpemsa mangemun COVID-19, a taxwke mocne ¢ 3apepicHud. PacuéT OHOIOTHUCCKOTO BO3PacTa
BBINOIHJICA HA OCHOBE IOKA3aTeJicll MAcChl Tesa, apTEPHANbHOTO JABJICHHS, CTATHYECKOTO PABHOBECHS H
CyOBEKTHBHOI CAMOOIICHKH COCTOSIHHUS 310pOBbs. B pesynprare ObLIH OTIpeICICHbI HHAMBU/TY AJTbHBIC 3HAUCHHUS
OHOJIOTHYECKOTO BO3pPAcTa M IPOBEACHO HX COIOCTABJICHHE C JOJDKHBIMH BO3PACTHBIMH HOPMATHBAMH.
YcTaHoBICHO, UTO ¥ 22,58% 00CICI0BAHHBIX MMPOLECC CTAPCHHUS MPOTCKACT 3aMEIICHHO, v 25% COOTBETCTBYCT
TOTY JIMHOHHON HOPME, TOTAA Kak ¥ 52,1% BBIABICHO YCKOPEHHOE CTapeHHE. JOTMOIHUTEIFHO OOHAPY KEHBI
MEKBY30BCKHE pPa3IU4MA B XAPAKTCPUCTHKAX TEMIIOB CTapeHMs MpemojaBareiaci. VY mpenojgaeareieit
KaparasagHCKOTO HAIMOHAIBHOTO MCCIICAOBATEILCKOTO YHHBEPCUTETa MMEHH akagemuka E.A. bykerosa mosa
JAIl ¢ YCKOPCHHBIM MPOICCCOM CTApeHHA COCTaBmia 55,9%, Torma kak y mpemomaBaTe/icH AnTaHCKui
TOCYIAPCTBCHHBI VHHUBCPCUTCT JAHHBIA MOKa3aTe b ObL1 Hke — 44%. [IpeanoaoKuTeIbHO, HA BBIABICHHEIC
pazmaiudg MOTJIO MOBJIHATH TO 06CTO}IT6J'H>CTBO, YUTO B YHUBCPCHTCTC BYI(GTOBa HUCCIICAOBAHUA NMPOBOAUIUCH B
nCpUuoa MaHACMUH. Y‘{I/ITBIBa}I, UTO TOPMOHAJBHBIC MCXAaHU3MBI OKA3bIBAKOT PA3JIUIHOC BIIMAAHUC HA My>KCKOI\/'I H
JKCHCKHII OpPraHW3M, TEMIIBl CTAPCHHA TAKKE MOTYT CYIISCTBEHHO pa3mu4aThCA. Tak, Cpeau My KIHH-
mpenoaaBaTesici yHuBepcuTeTa bykeToBa K rpymme pucka ObutH OTHECCHBI 79,37%, TOraa Kak CPeau *KCHITHH
3TOT MOKa3arens cocTaBui 32,78%. Y mpenogasartencii AITaiiCKOTO YHHBEPCUTETAa AHAIOTHYHBIC TTOKA3aTCIH ¥
MY>KYIHH H KCHIIHH COCTABHIIH COOTBETCTBCHHO 66,67% 1 31,58%. Pe3ympTaThl HCCIICIOBAHHA CBHACTCIBCTBYEOT
0 TOM, YTO IIAHIEMILI 0Ka3aJ1a 3HAUMMOC BIMSHIC HA COCTOSIHHCE 310POBbs Ipenoaasareei. OnpeacaéHHyIo POk
B 3TOM MOTYT UTpaTh # MOP(HO(PYHKIHOHATBHBIC PA3THIHS MY>KCKOTO M )KEHCKOTO OPTaHM3Ma.

Kmouennie ciaoBa: (Qu3MUECKOC 3A0POBBE, CTPECC, BO3PACT, OHMOJOTHYCCKUM BO3PACT, MPEMOJABATEIH,
TCHACPHBIC PA3THYHA.
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Introduction

Human ageing is a universal and regular process characterized by gradualness,
irregularity and steady progression, inevitably affecting to a greater or lesser extent all levels
of biological organization. The lifespan of a human being and its health condition are closely
related to the essence of the ageing process of the organism.

A biological aging process is a change in living systems over a certain period of time,
resulting in disturbances of their structure and function, which leads to a decrease in the reserve
capacity of most systems of the human organism. In addition, it is accompanied by the
formation of diseases associated with the aging process and an increase in mortality rates. [1,
2]. The ageing process is associated with continuous losses in muscle mass, qualitative
composition and strength capacity. [3, 4]. In addition, there is the concept of biological age
(BA). [5] Biological age is the age of a person's body, not the number of years lived. People
themselves are interested in knowing their true age. For this purpose, it is necessary to
determine the biological age of a person.

According to experts from the World Health Organization (WHO), the assessment of BA
indicators represents an important diagnostic method that makes it possible to determine the
rate of aging of an individual and their physical health, taking into account the effects of
occupational activity and lifestyle [6, 7, 8].

Meanwhile, the formation of modern higher education, oriented on entering the world
educational space, multifaceted transformations in pedagogical practice are accompanied by a
radical breakdown of stereotypes in the consciousness, activity and lifestyle of subjects of
higher professional education. In connection with the above, the health problem of university
teachers is of particular relevance. Health is one of the conditions for effective professional
activity of a modern person and is the main, relatively non-specific basis for the productivity of
all aspects of labour and general well-being of a person [9, 10, 11]. In this regard, the purpose
of this study is to assess the state of physical health of university teachers using an integral
method - the method of determining their biological age.

Material and methods of research

The present study is a logical continuation of the authors’ long-term investigation of the
integral health indicators of university teachers in the Republic, aimed at conducting a
comparative analysis of the prenosological health status of participants in the educational
process during the period 2012-2026. The unexpectedly declared COVID-19 pandemic
significantly altered the measured parameters, and these changes persisted even in the post-
pandemic period. The assessment of these transformations and their impact on health indicators
constitutes the focus of the present article.

The experiment involved 186 teachers, including 127 people (64 women, 63 men) from
Karaganda University and 59 people (21 men and 38 women) from Altai State University.
Biological age (BA) was calculated during the period of urgent transition of higher education
institutions to distance learning due to the pandemic (Karaganda University) and after its
termination during the transition of higher education institutions to the traditional mode of
education (Altai State University). The study was conducted at the end of the first semester,
during November—December. Physiological health indicators and self-rated health assessed
using a standard questionnaire were evaluated and used to determine biological age (BA). The
study included apparently healthy teachers who continued to carry out their professional
activities. Furthermore, it should be emphasized that the baseline characteristics of the two
universities were not identical. Consequently, the findings should be interpreted as reflecting a
trend rather than providing definitive evidence of causal relationships or direct comparisons.
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To determine the biological age of teachers, we chose the express method of
V.P. Voitenko [12]. The choice of this method was justified by the intention to achieve a
balance between measurement accuracy and ease of application without the use of expensive
laboratory equipment. The main arguments supporting the selection of this methodology
include its accessibility and non-invasiveness, consideration of the multifactorial nature of
aging, suitability for comparative analysis, and prognostic value. Thus, this method represents
a rapid, cost-effective, and comprehensive screening approach for assessing health status and
determining the extent to which an individual’s lifestyle corresponds to their chronological age.

The logical scheme for estimating BA includes the following stages: calculation of the
BA value for a given individual (mathematical formula using a number of physiological
indicators and self-assessment of health on a special questionnaire); calculation of the proper
value of biological age (PBA) for a given individual; comparison of the obtained (BA) and the
proper value (PBA): how many years the subject is ahead or behind his peers in terms of ageing.
The obtained value is relative: the point of reference is the population standard - the average
value of the degree of ageing (PBA) at a given calendar age (CA) for a given population. This
approach allows to rank persons of the same CA by the degree of "age deterioration" and,
consequently, by the "stock" of health (I and II ranks - slow ageing, III - BA corresponds to the
population standard, IV and V - accelerated ageing).

To calculate BA in this variant we determined: body weight (kg), blood pressure (SBP,
DBP and calculated pulse pressure (PP)), inspiratory breath hold (sec), static balancing (SB,
sec), and also revealed self-assessment of health using a structures questionnaire (SAH, c.u.).
To calculate biological age (BA), the following formulas were used and incorporated into a
specially developed computer program (Terentenko A., 2004).

For men:
BA=27.0+0.22-SBP—0.15-BHT+0.72-SHS—0.15-SB
For women:
BA=1.46+0.42-DBP+0.25-BW+0.70-SHS—0.14-SB

The assessment of biological age (BA) was performed through a sequential analytical
procedure. Initially, individual BA values were obtained for each participant using the
previously described equations, followed by their standardization. To evaluate whether the
observed level of biological aging corresponded to the participant’s chronological age (CA),
the calculated BA was compared with the proper biological age (PBA), which represents the
population-based reference level of age-related changes. The ratio between BA and PBA
(BA/PBA) was used to characterize the relative rate of aging, indicating whether the
participant’s biological age was above or below the average value expected for individuals of
the same age group. In addition, the difference between BA and PBA (BA — PBA) was
determined to quantify the extent to which the participant’s aging process exceeded or lagged
behind the population norm, expressed in years.

The proper biological age (PBA) was calculated using the following formulas:

For men: PBA=0.629-CA+18.6

For women: PBA=0.581-CA+17.3

Upon completion of the instrumental assessment, all collected measurements were
systematically entered into a computerized database. Subsequently, the participating teachers
completed a self-assessment questionnaire designed to evaluate their perceived health status.

The questionnaire consisted of 27 standardized items addressing various aspects of health
and well-being. In addition, respondents were asked to provide an overall evaluation of their
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health by selecting one of four categories: good, satisfactory, poor, or very poor. The
questionnaire data were then integrated into the electronic database for further analysis. Based
on the combined instrumental and survey data, individual biological age indicators and the level
of aging progression were determined for each participant.

The research protocol adhered to internationally recognized ethical principles governing
biomedical research involving human participants, including the provisions of the Declaration
of Helsinki. Participation in the study was entirely voluntary, and all respondents provided
written informed consent authorizing the collection, processing, and scientific use of the
obtained information.

Results of the research

The measurements of the basic physiological indicators required for the calculation of
biological age (BA) are presented in Table 1. To compare the obtained data, we used a similar
study conducted by the authors during the period of traditional university education.

As shown in the table, among male teachers of Karaganda Buketov University (distance
learning period), the mean systolic blood pressure (SBP) was 139.4 + 5.3 mmHg, which was
9.7% higher than in the control group and exceeded normal reference values. At the same time,
the diastolic blood pressure (DBP) was 83.8 = 3.24 mmHg, which was 8.8% higher than in the
control group (Table 1). The corresponding average values among teachers of Altai State
University (transition to traditional education after the pandemic) were slightly lower: 132.5 +
3.4 mmHg and 77 + 2.4 mmHg, respectively.

The mean SBP and DBP values in women were lower than those observed in men across
all study groups; however, the highest values among women were also recorded in the group of
teachers from Karaganda University.

Table 1. Functional indicators of various body systems and self-rated health (SRH) among
teachers during the emergency transition to distance learning and in the post-pandemic period,
compared with the control group (PPI)

Functional indicators of various KarU during the pandemic AltSU after the pandemic
body systems men women men women
SBP mmHg 139,445 3 127,3+4.6 132,5+3 4 125.9+4 4
DBP mmHg 83.8+3.2 77£2.6 772 4 75.542.4
BS (men) 35,1+3,4 - 38.0+£4.9 -
SB sec 11,6421 9116 11,5431 7.9+1.9
SAH 8.0£2.6 11=1,1 6.5+1,1 9.3+13
Note: the changes are significant compared to the M and W KarU data (p<0.05)

The inspiratory breath-holding time (BHT) measured in men demonstrated the following
results. Among teachers of Karaganda Buketov University, the mean value was 35.1 =3 .4 s,
whereas among teachers of Altai State University it was 38.0 = 4.9 s. In the control group, the
corresponding value was 54.5 £ 9.11 s, which was 55.2% higher than that observed in the first
group.

The most pronounced differences were identified in static balancing (SB), which reflects
the functional state of the central nervous system, in both men and women. In male teachers of
Karaganda University, SB was 11.6 £ 1.2 s, while among teachers of Altai State University it
was also 11.6 + 1.2 s. In the control group, this parameter reached 18.2 + 3.4 s, which was
56.9% higher than among teachers of Karaganda University. Among women from Karaganda
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University and Altai State University, SB values were 2-2.5 times lower than the corresponding
control values.

The obtained self-rated health (SRH) scores demonstrated a slight tendency toward lower
values among teachers of Karaganda University and Altai State University (Table 1). Thus, the
findings indicate increased strain in the major physiological systems of teachers during the
investigated period.

Assessment of the basic physiological indicators, analysis of the self-assessment of the
health condition of university teachers, and calculation of individual figures of BA and PBA by
the express method of V.P. Voitenko, enabled classification of the obtained results, as shown
in Table 2. The average age of the participants was 47.38+0.34 years. Biological age, in turn,
reflects the degree of physiological wear and tear of the organism and in comparison with the
calendar age testifies to the slowing down of the organism structure (I and Il ranks), corresponds
to the age population (III rank), or accelerated fasting of the organism (IV and V ranks).

Our calculations have shown (Table 2) that 22,58% of 186 surveyed teachers have slowed
down ageing of the organism as compared to the population, a quarter of the surveyed teachers
have ageing rates corresponding to those in the population, and the remaining 52,15% have
accelerated ageing rates, i.e. are in a state borderline for health.

Further, we determined that there is a significant difference in the obtained ranking
figures between the surveyed teachers of the two universities (Table 2). Thus, more than half
(55.93%) of teachers at KarU were in the group with accelerated rate of ageing, and less than
half (44.0%) of teachers at AltSU. It should be noted that our studies of teachers' BA before the
pandemic and transition to the distance learning mode showed a much smaller group of
accelerated ageing, this group comprised, on average, up to 20% of all those surveyed [13, 14,
15].

Table 2. Ranking of the BA indicator of teachers of the surveyed universities (%)

n-186 BA ranks (total)
CA-4738 I 11 11 v \
+0,34 8,06 14,52 2527 22,58 29,57
(15) 27) (47) (42) (53)
n-127 BA ranks (KarU)
CA-48.21 I 11 11 v \
+0,49 6,3 14,96 22.83 20,5 35,43
(3) (19) (29) (26) (45)
n-59 BA ranks (AltSU)
CA-46,55 I 11 11 v \
+0.8 11,9 13,5 30,5 27.1 16,9
) 8) (18) (16) (10)

In connection with the above, there is no doubt that the urgent transition to the distance
learning mode, as well as the exit from it, turned out to be a significant stressful load for
university teachers, which affected the stressful functioning of the main physiological systems
of the organism.

Since it 1s known that the functioning of male and female organisms differs significantly
due to their different hormonal status and social roles, it was interesting to look at the ranking
of BA in the gender aspect [16, 17, 18].
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The numerical material obtained is reflected in Table 3. As can be seen from the table,
out of all the surveyed KarU men, only 11.1% are in the group with delayed aging, about 10%
are aging at the pace of the population, and the rest of the surveyed men fall into the risk group
for healthy ageing (79.37%).

Table 3. Ranking of biological age of KarU teachers (%)

n-63 BA Men's Ranks
I Il III v v
1,59 9,52 9,52 19,05 60,32
(H 6 6 (12) (3%)
n-64 BA Women's Ranks
10,94 20,31 35,94 21.88 10,94
) (13) (23) (14) )

A completely different situation is observed in the surveyed KarU women (Table 3). The
largest number of female teachers turned out to be in rank III (35.94%), i.e. they age at the same
rate as the population. Slightly less number of them are ageing slower (31.25%) and the
remaining one-third of female teachers are subject to accelerated ageing (32.78%). And this
group of women teachers is 2.4 times smaller than that of men! Thus, the rapid, pandemic
related reorganization of the teaching process into distance learning during the pandemic
resulted in much more negative impact on the organism of men compared to women, which can
be explained, apparently, by the peculiarities of the reaction to stress of the male organism.

We obtained similar trends in the gender aspect in the survey of teachers at AltSU (Table
4).

The table shows that in the group of men 9.52 % of surveyed teachers fell into the I and
IT ranks, the rate of ageing in this category is slow, which indicates good health reserves. The
ageing rate of 23.81% (rank II) of the teachers corresponds to the population standard, which
is 2.5 times more than in KarU (Table 3).

Table 4. Ranking of BA indicator of AltSU teachers, men and women (%)

n-21 BA Men's Ranks
I I I v \%
- 9,52 2381 5238 14,29
0) (2) (5) (11) (3)
n-38 BA Women's Ranks
18,42 15,79 3421 13,16 18,42
(7 (6) (13) (5) (7)

At the same time, a significant group of male teachers (66.67%) has an accelerated ageing
rate, 1.e. they are in a borderline state of health; this group, however, is less than in KarU by
16%.

At the same time, we obtained different data for AltSU women than for men. One third
(34.21%) of the female teachers surveyed have a slower ageing rate. The same proportion of
female teachers meets the population standard, and one third (31.58 per cent) of female teachers
with accelerated ageing rate. (Table 4). We obtained similar data in women in KarU (Table 2).
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Thus, our study of physical health according to the BA indicator shows the essential role
of social environment for optimal functioning of the leading morpho-functional systems of the
organism. The most significant stress factor causing the tension of adaptation mechanisms for
the organism of a teacher was the urgent transition to the distance form of education, associated
with new unlearned forms and methods of teaching, changes in the habitual way of life. This is
evidenced by the transition to the health risk group of half of the surveyed teachers. And even
the return to the traditional way of teaching, preadaptation, did not return the organism of the
examined teachers to the initial physiological positions. It should be especially noted that the
male organism reacted more negatively in this stressful situation. It is well established that
exposure to stress activates the hypothalamic—pituitary—adrenal (HPA) axis in both males and females,
leading to increased secretion of cortisol and adrenaline. Nevertheless, sex-related differences exist in
the physiological stress response. In women, estrogens have been shown to mitigate the effects of
cortisol, thereby moderating the overall neuroendocrine response to stress [19, 20, 21].

Conclusions

The urgent transition of higher education institutions to the distance form of education in
connection with the pandemic and even after the pandemic to the traditional form of education
affected physical health according to the biological age indicator - half of the surveyed teachers
were in the health risk group.

The obtained results indicate gender differences in the functioning of the leading morpho-
functional systems of the organism — the male organism experiences chronic stress to a greater
extent.
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