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The study of the biological age of university teachers in the period of urgent transition
to distance education as a result of pandemic

In the article, the biological age of university teachers was studied (using the express method of
V.P. Voytenko), a total of 127 people (64 women, 63 men) were examined, they were divided into three
groups according to their age (1st group — 23-39 years old, 2nd group — 40-59 years old, 3rd group — 60 years
old and older). A special health self-assessment questionnaire and a number of physiological indicators and
mathematical formulas were used to calculate the value of biological age (BA); the appropriate biological age
value (ABA) was calculated; he obtained biological age and the corresponding biological age were compared,
it was determined how many years the subjects' aging rate was ahead or behind their peers. This approach
makes it possible to divide people of the same age into several degrees according to the degree of “age wear”,
as well as according to the “reserve” of health (degrees | and Il — slow aging, Il1 — BA corresponds to the
population standard, IV and V — accelerated aging). The research was conducted during the transition of
universities to distance education during the pandemic (October-November, 2020). More than half of the
teachers (55.90%) were found to be experiencing accelerated aging (grade IV-V of BA), and this was more
common among men than among women. Among those examined, the rate of aging is evident in the youngest
group of teachers. Due to the pandemic, in the period of urgent transition from the usual traditional
educational format to distance learning, the accelerated rate of aging according to biological age indicators
was observed in almost all groups of teachers: 23%-80%. And there is a conclusion that the gender and age of
the subjects affect the biological age.
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Introduction

The human’s age is a concept that interests every person. In general, the appearance of a person
corresponds to the previous years of life. But sometimes a person's appearance does not correspond to his
age. People can look older or younger than their age. Calendar or passport age means how many years a
person has lived. In addition, there is also a concept of biological age [1].

Biological age is the age of the human body (health), not the number of years of life. People themselves
are interested in knowing their real age. For that, it is necessary to determine the biological age of a person.
This allows not only a true assessment of the state of health, but also to detect the beginning of functional
deterioration as early as possible and take measures before the first signs of health problems appear.

Russian scientist P. N. Sokolov (1935) published a study of biological age. He described the method of
calculating the biological age indicators by dividing the table of age transitions in order to divide the
informative signs (skin wrinkles) into their intensity levels using the ranks of middle-aged groups [2]. In
1975, Scientists such as T.L. Dubina, A.N. Razumovich [3] first reviewed the concept of biological age in
periodicals. In addition, T.L. Dubina can be called a Russian pioneer in the development of methods for
determining the biological age of humans and laboratory animals [4]. It is known that the employees of the
Institute of Gerontology of the Academy of Sciences in USSR, conducted in the 80s years under the leader-
ship of V.P. Voytenko, intensively developed new methods in the study of biological age. A detailed descrip-
tion of the biological age determination method, which can be used by other researchers, was published by
V.P. Voytenko and co-authors in 1984 [5]. At present time, there are many methods for determining BA,
which are analyzed in detail in a review article by S.G. Abramovich [6].

The formation of modern higher education aimed at the transition to the global educational space,
multifaceted changes in pedagogical practice are accompanied by a radical violation of stereotypes in the
minds, actions and lifestyles of subjects of higher professional education. In this regard, the study and
analysis of conditions related to the health of university teachers is of particular relevance.
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Currently, methodologies are being developed that combine physical and psychological-social
components of the human race with other fields and consider human health as a whole system. Health is one
of the necessary conditions for the effective professional activity of a modern person and is the main and
relatively non-specific basis of the productivity of all aspects of work and the general well-being of a person.
At the same time, the modern teacher's work, which requires a high demand for mental stability, the lack of
objective criteria for evaluating work results, the large number of daily processes at work and its high temp,
and the constant reforms in the field of education and the decrease in the social status of the teacher lead to a
long-term stress on his nerves and it can lead to health problems. [7] This is also related to the urgent
transition of higher education institutions to distance learning due to the pandemic [8]. That’s why; the
purpose of this study is to assess the status of personal health of university teachers by determining their
biological age.

Experimental

127 teachers of Karaganda University named after E.A. Buketov participated in the experiment
(64 women, 63 men). We divided teachers into 3 groups according to age: 23-39 years old, 40-59 years old;
60 years old and older.

To determine the biological age of teachers, we chose the express method of V.P. Voytenko [5]. The
logical scheme of assessment of BA includes the following stages: calculation of the value of BA for a given
person (a mathematical formula using a series of physiological indicators and self-assessment of health
according to a special questionnaire); calculate the appropriate biological age (ABA) value for this
individual; comparison of obtained (BA) and appropriate value (ABA): to determine how many years the
subject is ahead or behind his peers. The obtained value is relative: the calculation point is the population
standard — the average value of the degree of aging (ABA) at this calendar age (BA) for the population. This
method makes it possible to classify people of the same age according to the degree of “age wear”, and
therefore according to the “reserve” of health (grades | and Il — slow aging, Ill — BA corresponds to the
population standard, IV and V — accelerated aging).

In this version, the following parameters were determined for the calculation of BA: body mass (kg),
arterial blood pressure (BAP and pulse pressure calculation — PP), static balance (SB, sec), as well as self-
assessment of health according to a special questionnaire (SAH, etc.).

Results and Discussion

Examination of basic physiological indicators, analysis of self-assessment of university teachers and
calculation of individual numbers of BA and ABA according to A.P. Voytenko's express method made it
possible to classify the results shown in Table 1. Biological age also indicates the degree of physiological
wear of the body and shows the slowing down of the aging of the body compared to the calendar age.

Table 1 shows that 21.26% of teachers belong to the slow aging group. Based on the data in the table,
teachers are aging according to their population (22.83%). In addition, the analysis showed that more than
half of the teachers (55.90%) are experiencing a rapid aging rate and these indicators are a stress load during
the pandemic period.

Table 1
Average biological age of university teachers (%)
n-127 BAranks
BA-47,07 [ Il I [\ \
6.30 14.96 22.83 20.47 35.43
(8) (19) (29) (26) (45)

The biological age describes the physiological status of the human body, in particular, the status of the
cardiovascular, respiratory and nervous systems, it would be a matter of attention to determine BA indicators
separately in men and women. Because the ability of men's and women's bodies to work has significant
differences due to their hormonal characteristics [7].

It can be seen from the table that 11.11% of the examined teachers were in the group of men of | and Il
degrees. People in this category have a slower rate of aging and this indicates that they have a good reserve
of health. The rate of aging of 9.52% of the examined (grade I11) corresponds to the population standard, and
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a significant group of male teachers (79.37%) has an accelerated rate of aging, which means that they are at
the limit of health. And the data obtained from women turned out to be different. A third (31.25%) of the
examined female teachers have a slow aging rate. 35.94% met the population standard and female teachers
with a rapid aging rate were also in this range (32.82%) (Table 2).

Table 2
Average biological age of male and female university teachers
n-63 BA ranks of men
I I 1 v vV
1.59 9.52 9.52 19.05 60.32
() (6) (6) (12) (38)
n-64 BA ranks of woman
10.94 20.31 35.94 21.88 10.94
@) (13) (23) (14) @)

Thus, our studies have shown that there’s the existence of gender differences in the leading morpho-
functional systems of the organism. Male teachers were more exposed to chronic stress in the context of the
urgent transition to distance education [9].

It is known that the reaction to stress is manifested in different ways depending on the age
characteristics of the organism [10]. In this regard, we considered BA indicators in three groups of teachers
according to their age: 1st group 23-39 years old: 2nd group 40-59 years old: 3rd group 60 years old and
older. Indicators of men and women, divided by age, were considered separately.

As can be seen from Table 3, 2.86% of male university lecturers aged 23-39 years were assigned to the
1st and 2nd degrees, and the same result was recorded in the 3rd degree, and 94.29% of the university
teachers have a fast aging rate. 5.6% of 18 examined male teachers in group Il were assigned to grades 1
and 2, that is, slow aging of these teachers can be observed. 22.2% correspond to the population standard,
and 72.2% have rapid aging. According to our data, half of the male adult group is aging slowly, 10% of the
teachers correspond to the population standard for BA, and 40% were found to be aging faster than the
population standard.

Table 3
BA indicator of teachers in terms of age ( % ), KarU

Ranks Tested groups (men) KarU
1-group (23-39 years old) n-35 | 2-group (40-59 years old) n-18 | 3-group (60 years old and older) n-10
I 0 0 10
I 2.86 5.6 40
i 2.86 22.2 10
v 14.29 27.8 20
\ 80 44.4 20

The examination of the features of the BA in women showed the following data (Table 4). Among the
group of young teachers, 21.21% of those examined were assigned to the category | and I, and the rate of
aging of these categories is slowly passing. In 36.36% of the studied female teachers, the rate of aging
corresponds to the population standard, that is normal. And 42.42% of women have an accelerated rate of
aging, that is, they are in a state of extreme health.

Table 4

BA indicator of teachers in terms of age(%0), KarU

Ranks Tested groups (women) KarU
1-group (23-39 years old) 2-group (40-59 years old) 3-group (60 years old and older)
I 3.03 18.52 25
1 18.18 22.22 25
I 36.36 37.03 25
v 27.27 14.81 25
\Y 15.15 7.41 -
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In the second age group, the number of female teachers with a slow aging rate is increasing, they consti-
tute 40.74% of the examined and correspond to the population standard of 37.3%. In addition, 22.22% of the
examined middle-aged female teachers have an accelerated rate of aging (Table 4).

Among female teachers in the oldest third group, those with a slow aging rate were 50%, and among
those tested, 25% corresponds to the population standard, and a quarter of these female teachers appeared in
the category of fast aging.

Conclusion

During the determining the biological age according to the method of V.P. Voytenko, the research
showed that more than half of the teachers (55.90%) felt an accelerated rate of aging (grades IV-V of BA),
through this research we can see that the stress pressure during the pandemic period had a significant impact.

The received BA indicators showed gender differences in the work of leading morphological and
functional systems of the body. The health of male teachers is chronically stressed due to the urgent
transition to distance education.

BA indicators vary depending on the age of the examinees. The highest rate of aging is observed in the
studied group (23-39 years old), and this process is more prevalent among male teachers.

An urgent transition from the usual traditional education format (during the pandemic) to distance
education showed that there is an accelerated aging rate in a significant group of teachers (23-80) according
to the BA indicators. At the same time, the biological age is affected by the gender and age of the person
who was tested.
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A.b. Mrip3abaes, I'.T. Taumosa, I'.I'. Cokonosa, M.T. boxees, E. Kabnomnna

IanaeMus caagapblHaH KAIIBIKTHIKTAH 0iJ1iM aJ1yFa HIYFbLT KONy Ke3eHiHae
YHHBEPCHUTET OKBITYIIBLIAPbIHBIH OMOJIOTUSUIBIK KACHIH 3ePTTEy

Makanajga yHHUBEPCHTET OKBITYIIBUIAPBIHBIH OHonorusutblk skackl (BXK) (B.I1. BoiireHkoHBIH dKcmpecc-aici
OoiibIHINA) KapacThIpbUraH, 6apabrsl 127 agam (64 oiien, 63 ep) 3epTTeii, ojap KacTapblHa Kapai yIil TOIl-
ka Oeminai (1-tom — 23-39 xac; 2-tonm — 40-59 xac; 3-tom — 60 xac xoHe 0JaH KOFaphl). bHONOTHsITBIK
kacteiH (BXX) MoHIH ecenTey ymIiH apHaibl JIeHCayIBIKTHl ©31H-031 Oaranay cayajaHaMachl )kKoHe OipkaTtap
(bU3HOTOTHSIIBIK KOPCETKIITEP MEH MaTeMAaTHKAaJIBIK GopMyiaiap KOJNAaHBUIABI; THICTI OHOIOTHSIIBIK JKac-
TeiH MoHI (TBXX) ecemrenmi; anslHFaH OMONOTHAJIBIK KaC KOHE THICTI OHMOJOTHSUIIBIK JKacC CaJbICTHIPBUIIH,
3epTTENYIIUIEPIIH KapTaro KbUIIAM/IBIFbl KYpAacTapblHaH KaHIIA KbUT OYPBIH HEMece apTTa KalFaHbl aHbBIK-
Tanael. MyHAai Tocin skacTapsl Oipaeid azaMaaps «oKacklHa Kapail Kaycaybl» Jopeeci OOHBIHIIA, COHBIMEH
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KaTap JICHCAyJIBbIFBIHBIH «KOPBI» OolibiHIIa OipHenie nqopexere 6enyre mymkinaik oepeni (I sxone II napexe-
nep — OGasy kaprtato, Il — BX nomysmsiumsiiblk ctanaapTka coiikec keneni, [V xxone V. — jxeenyeriiarexn
KapTaro). 3epTTey JKYMBICTaphl MaHJIEMHUs Ke3iHJIe XKOFapbl OKY OPHBIHBIH KalIbIKTHIKTAaH OKBITYFa KOIlyi Ke-
3iHge xyprizinai (2020 >xpUTFE Ka3aH-Kapaima). OKBITYIIBUIapAbIH KapThICEHAH ke0i (55,90%) Te3 xapraro
KapkbiHbIH (BXX IV-V nopexeci) Oactan kemripreHi 6eirit 00yasl, OV peTTe sWenaepre KaparaHua epiep
apachklH/la OCHIHAAHN JKaF/iai aHarypJiIM KeIl. TeKkcepiireHAepAiH imIiHAe KapTalo KapKbIHBI €H jKac OKBITY-
IIBIIap TOOBIH/A alKBIH KepiHgi. [Tannemusira OaiylaHBICTHI 9ETTET] HACTYPII OKY (OpMaThIHAH KAIIBIKTHIK-
TaH OKBITYFa LIYFBUI ayblCy Ke3eHIHIe OMOJOTHAIBIK Kac KepCeTKiIuTepi OOHBIHIIA KapTaloAbIH JKeIel Kap-
KBIHBI OKBITYIIBLIAPBIH OapIIBIK TONTAPbIHAA Aepiik Oaikanapr: sirau 23%-80%. Anl OHOJIOTHSIIBIK KACTBIH
[IaMachlHa 3epTTEIYIIIEPIiH KBIHBICHI MEH JKachl 9CEp €Telll AereH TYKBIPBIM Oap.

Kinm ce3dep: neHcaymnbIK, CTpecc, KAIIBIKTBIKTaH OiTiM Oepy, MaHIeMHus, jkac, OHONOTHANBIK XKac, >KOFaphI
OKY OPHBIHBIH OKBITYIIBIIAPEI, TEHIEP.

A.b. Mrip3abaes, I'.T. Taumosa, I'.I'. CokonoBa, M.T. boxees, E. Kabnomnna

HccaenoBanne nokaszareis «0M0J0rH4ecKril BO3pacT y npenojgaBaresiei
YHHBEPCHUTETA» B EPUOI CPOYHOIO MePexXo1a HA TUCCTAHIIMOHHOEe 00pa3oBaHue
B pe3yJbTaTe NaHJAeMHH

B cratpe m3yuen 6unonormyeckuii Bo3pact (bB) (axcmpecc-merox B.I1. BoifteHko) mpenomaBaTeneld yHUBEp-
curera. Beero o6cnenoBano 127 genosek (64 KeHIIMHBI, 63 MY>KYHHBI), KOTOPBIX Pa3lIeliIn Ha TPHU BO3-
pactablie rpymms (1 rpymna — 23-39 ner; 2 — 40-59 net, 3 rpynna — 60 net u crapuie). Pacyer 3HaueHus
BB Brurouan mateMaTHdeckylo (GOpMyIy ¢ HCIIOJIb30BaHUEM psija (GU3HOJIOTNYECKUX ITOKa3aTeleld U caMo-
OLICHKHU 3/I0pPOBBs IO CIICNHAIBHON aHKEeTe; pacyeT JOJDKHOTO 3HaueHHs1 Ouonormdeckoro Bospacra ([IBB);
comocrapnenne monyueHHoi (bB) u nomxkHoit Benmuunnb! (JIBB) BhIYMCIM, HA CKOJBKO JIET 00CICIyEMbIi
oIeperkaeT MM OTCTaeT OT CBEPCTHHKOB MO TEMIIaM IOCTapeHus. Takoil MoaXoJ MO3BOJSIET PAHXHPOBATH
qn ogHoro KB 1o cremeHn «BO3pacTHOTO M3HOCa» H, CIEAOBATEIBHO, MO «3amacy» 310poBbs (| u |l panru
— 3amMemreHHoe nocrapenue, |1l — BB cooTBercTByeT nonmynsaunonHomy cranaapry, |V u V — yckopeHnoe
nocrapenue). McciaenoBanue NpoBeAeHO B IEPHOA MAHAEMHH IIPH MEPEX0/ie By3a Ha JUCTAHIMOHHOE 00yde-
Hue (okTsA0ph—HOsA0ps 2020 r). OKa3zanock, 4To Gosee MoJOBHHBI Tpenoaasareiei (55,90 %) UCHBITHIBAIOT
yckoperHbIi Temn noctapenust (IV-V panru bBB), npu 5ToM cpexu My)KYUH TaKOBBIX OOJIBILE, YeM YKESHIIHH.
Temmbl mocTapeHus: HanboJiee BEIPAKEHBI y MOJIOOW IpyHITEl 00cieqoBaHHbIX (23—39 51eT) u B BO3pacTHOM
acrieKTe y mpernojaBateneii-myxanH. CpodHBIi epexo Ha AUCTAaHIMOHHOE 00pa3oBaHKe ¢ OOBIYHOTO Tpa-
JMIHOHHOTO (B MEPHO. MAHIEMUH) POSIBUJICS B PETHCTPALIMH 3HAYUTEIBHOM IPYIIIBI IIpernofasareieii (23—
80 %) ¢ yCKOpeHHBIM TEMIIOM HOCTapeHHs 1o nokasaresisiM BB. TIpu 3ToM Ha BeIMYHHY OHOJIOTHYECKOTO
BO3pacTa BIUSAIOT IO ¥ BO3PACT 00CIEIOBAHHOTO.

Kniouesvie crosa: 3m0poBbe, cTpecc, TUCCTAHIMOHHOE OOpa3oBaHME, MAHIEMHS, BO3PACT, OMOIOTHYECKHN
BO3PACT, MPEMOIaBaTENN By3a, TCHIIEP.
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