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Introduction. Working at computer monitors under high information and sensory loads against hypodynamia is a factor of the
development of the chronic fatigue (CF), which increases under shift work, especially — under night shifts. A kind of integral
indicator of the body functional state of a human could be her/his biological age (BA).

The aim of the study is to reveal the relationship between BA and CF in telephone operators working under shift schedule with
night shifts and without night shifts, and the reflection of these characteristics in parameters of body functioning.

Materials and research methods. 59 women (30—55 years old, M = m: 40,7 = 0,9), who worked according to schedules with
night shifts, and 43 women (31-52 years old, M = m: 42,4 £+ 0,8) — without night shifts. The BA was studied according
to V. P. Voitenko, the CF — according to A. B. Leonova and I. V. Shishkina. Measured: arterial blood pressure, systolic and
diastolic (BPS, BPD), heart rate (HR), static balancing (SB), body weight, a questionnaire was conducted. Hemodynamic
indices, self-assessment health index (SHI), pathological index (PI), BA, proper biological age (PBA), aging rate (AR) and
chronic fatigue index (CFI) were calculated. The duration of the needed sleep per day was recorded. The data were processed
at p <0,05.

Research results. The BA of telephone operators working on the schedules with night shifts was (41,7 = 1,0) years, PBA —
(40,9 = 0,5) years, AR — (0,7 = 1,1) years. The BA of telephone operators working on the schedules without night shifts was
(42,8 £ 1,3) years, PBA — (41,9 £ 0,5) years, AR — (0,9 £ 1,2) years. SHI — (12,2 £ 0,7) c. u. and (12,6 + 0,8) c. u. for
telephone operators of the first and second groups, respectively, PI — (1,04 + 0,04) c. u. and (1,08 £+ 0,05) c. u., SB —
(25,8 £2,3)sand (22,3 £ 2,5) s. BPS, BPD and HR were (126,2 & 2,0) mm Hg/(78,8 = 1,6) mm Hg and (127,4 &+ 2,2) mm Hg/
(80,6 £ 1,6) mm Hg, (78,5 £ 1,8) bpm and (75,2 % 1,6) bpm. Pulse pressure PP — (47,4 £+ 1,3) mm Hg and (46,8 £+ 1,3) mm Hg,
systolic volume SV — (52,0 £ 1,3) ml and (49,6 £ 1,2) ml, minute volume of blood flow MBV — (4,1 £0,1) land (3,7 £0,1) 1,
peripheral vascular resistance PVR — (207,8 £ 8,9) kPa « s/l and (225,3 = 9,4) kPa + s/l, Kerdo’s vegetative index KVI —
(-2,4 £2,5) c. u. and (-8,5 £ 2,5) c. u., bloodcirculatory insufficiency index BII — (1,64 £ 0,03) c. u. and (1,71 £0,04) c. u.
It was found (19,4 + 2.4) points and (21,2 + 2,3) points out of 72 possible on the CFI scale, with the greatest weight of three
symptom groups: «physiological discomfort», «disturbances in the sleep—wake cycle», «decreased overall well-being and
cognitive discomfort». The duration of the needed sleep was (8,0 = 0,2) h and (8,2 & 0,1) h. The telephone operators working
with night shifts showed twice as many correlations between BA and CFI (p < 0,001). Sleep lengthening in those working with
night shifts was associated with a decrease in BA and PP, in those working without night shifts — with a decrease in PP, mean
dynamic pressure, and BII.

Conclusions. The BA of telephone operators practically corresponds to their calendar age and PBA, while AR — to the average
population ratio. The functional state of the bloodcirculatory system, in general, is qualified at the level of the «middle class»,
however, the predominance of the parasympathetic system in the autonomic regulation of bloodcirculation and an increased BII
were revealed. The initial degree of chronic fatigue development was found. For operators working on schedules with night shifts,
the development of biological aging and chronic fatigue correlate twice as severe as for those working without night shifts (p <
0,001). An increase in the duration of sleep can serve to prevent the development of pathology of the bloodcirculatory system
(especially for shiftworkers without night work hours), as well as a tool for «biological rejuvenation» — for night shiftworkers.
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Introduction

Telephone operators are typical representatives of
employees with a predominantly mental character of
work at high information and sensory loads, working
at video terminals of computers under shift schedule
[1]. There are more and more occupations with simi-
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lar characteristics of working conditions in a modern
society that is active «24/7», that actualizes physio-
logical and hygienic studies of the functional body
state of workers and the effects of factors of their
working conditions.

Some integral indicator of the functional body state
of a human could serve her/his biological age [2],
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reflecting the actual state of physiological systems
and functions of the body. Biologically older people
are those with poorer health conditions. People of
accelerated aging form risk groups.

Working at video terminals of computers under
high information and sensory loads against the back-
ground of hypodynamia is a factor of chronic fatigue
development [3, 4] — an unfavorable functional body
state, which, in turn, increases under shift work and
concomitant systematic sleep pattern disturbances
[5], and leads to health problems [3—5]. At the same
time, shift work including night work hours violates
the circadian body rhythms and sleep pattern to the
greatest extent. However, the issues of the relation-
ship between biological age, chronic fatigue and night
work remain insufficiently studied.

The aim of the study is to reveal the relationship
between biological age and chronic fatigue in tele-
phone operators working under shift schedule with
night shifts and without night shifts, and the reflection
of these characteristics in parameters of body func-
tioning.

Materials and methods of the study

Telephone operators of «Ukrtelecom» branches were
examined at their workplaces — 102 women, who
were familiarized with the purpose and objectives of
the research and signed an informed consent to par-
ticipate in the research. 59 women (30—55 years old,
M + m: 40,7 + 0,9) worked according to shift sched-
ules including night shifts (group 1), and 43 women
(31—=52 years old, M + m: 42,4 + 0,8) — without
night shiits (group 2). Under 36-hour working week,
the shiit schedules varied significantly, night shifts
provided for the right to 2-hour sleep, and there could
be no more than three night shifts during a month.
According to the literature, telephone operators
show the signs of overstrain and exhaustion of regula-
tory physiological systems, in particular, the inade-
quacy in the hemodynamic system reactions to the
workload [1]. Therefore, the biological age was stud-
ied using the V. P. Voytenko’s method (1991)[2], that
is based on the parameters of the bloodcirculatory
system functioning and health complaints, and at the
same time is one of the most frequently used method.
The following measurements were made: blood pres-
sure, systolic and diastolic (BPS, BPD), heart rate
(HR), static balancing (SB) due to Uemura's test (the
duration of static balancing on the left leg), body

weight (BW). A questionnaire survey was conducted.
According to V. P. Voytenko's method, the following
parameters were calculated: self-assessment health
index (SHI) based on a questionnaire, pathological
index (risk of chronic diseases) (PI = 0,011 « A +
0,057 « SHI — 0,103, where A is the calendar age);
biological age (BA = -1,46 + 0,42 « (BPS—BPD) +
0,25 « BW + 0,70 « SHI — 0,14 « SB); proper bio-
logical age (PBA = 0,681 « A + 17,3); aging rate
(AR = BA—PBA)[2].

To study the functional state of the bloodcirculatory
system, the following parameters were calculated:
pulse pressure PP = BPS—BPD; mean dynamic
pressure MDP = 0,42 « PP + BPD; systolic blood
volume SV = 100 + 0,5 (BPS—BPD) — 0,6 -
BPD — 0,6 + A(where A is the calendar age); minute
bloodflow volume MBV = SV « HR; peripheral vas-
cular resistance PVR = (MDP + 1333 + 60)/MBV;
Kerdo’s vegetative index KVI = (1-BPD/HR) -
100 %; bloodcirculatory insufficiency index BII =
BPS/HR [6, 7].

The Chronic Fatigue Index (CFI) was assessed
according to the method of A. B. Leonova and
[. V. Shishkina (2003) [8]. Considering sleep is the
most effective restoring resource of a body and also
preventive measure regarding chronic fatigue devel-
opment, the duration of the needed sleep per day (in
hours) was recorded.

The data were processed using standard software
packages for statistical data processing (Ms Excel
2007) using basic statistics, T-test, Pearson correla-
tion analysis at the level of statistical significance p <
0,05 as reliable.

Research results and their discussion

The biological age of telephone operators working
night shifts averaged (41,7 &+ 1,0) years for the group,
a proper biological age — (40,9 + 0,5) years, the
aging rate — (0,7 + 1,1) years. The biological age of
telephone operators working without night shifts was
(42,8 + 1,3)years, a proper biological age — (41,9 +
0,5) years, the aging rate — (0,9 + 1,2) years. The
aging rate of telephone operators of the each group is
classified as a mean population one [2] and does not
differ significantly between the groups.

The self-assessment health index (SHI) averaged
across groups was (12,2 +0,7)c. u. and (12,6 + 0,8)
¢. u. among telephone operators of the first and sec-
ond groups, respectively, which corresponds to the

9
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age norm of the observed subjects [9] and does not
differ significantly between the groups.

The pathological index (PI) as a mean within the
groups was 1,04 + 0,04 and 1,08 + 0,05 in the tele-
phone operators of the first and second groups,
respectively, and did not differ significantly between
the groups.

Arterial blood pressure and pulse were within the
physiological norm in the telephone operators of the
each group: (126,2 + 2,0) mm Hg/(78,8 + 1,6) mm Hg
and (127,4 + 2,2) mm Hg/(80,6 + 1,6) mm Hg,
(78,5 + 1,8) bpm and (75,2 + 1,6 bpm and do not
differ significantly between the groups.

Static balancing (characterizing also the level of
blood supply to the brain) within the group of tele-
phone operators working due to schedules including
night shifts was (25,8 + 2,3) s, which corresponds to
the age standard for 35-year-olds (Table 1, cited from
[10]) — i. e. 5.7 years younger than the mean age of
the observed subjects; within the group of telephone
operators working without night shifts — (22,3 + 2,5) s,
which corresponds to the age standard for 38-year-
olds — i. e. 4,4 years younger than the mean age of
the observed subjects.

The pulse pressure within the groups of telephone
operators was (47,4 + 1,3) mm Hg (group 1) and
(46,8 + 1,3) mm Hg (group 2), that corresponds to
the age standard of the observed women [11]. The
mean group levels of SV were (52,0 + 1,3) ml and
(49,6 + 1,2) ml, respectively, MBV — (4,1 + 0,1) 1
and (3,7 +0,1)1, PVR — (207,8 + 8,9)kPa « s/l and
(225,3 + 9,4) kPa - s/l, that makes it possible to
qualify the functional state of the bloodcirculatory
system as a whole as corresponding to the «middle
class», although the mean group PVR value in day-
time telephone operators was found within the zone
«below the middle class» [12]. KVI averaged for the
groups was (-2,4 + 2,5) c. u. and (-8,5 + 2,5) ¢. u.,
respectively, that indicates the predominance of para-
sympathetic influences in the bloodcirculatory system
regulation in the observed subjects [13]. BIl was
(1,64 +0,03)c. u.and (1,71 + 0,04) c. u. — respec-
tively, that may reflect an increase in tension in the
efforts of regulatory mechanisms of the bloodcircula-
tory system [ 1] and a decrease in the quality of func-

tioning of the peripheral vascular bed as a result of
hypodynamia [14]. No significant differences were
found between the groups, however, in all cases, the
worst indicators at the level of trends were found
among the daytime telephone operators, which may
reflect both the result of elemental occupational
selection (people with a relatively better state of
health go to work at night shifts), and the influence of
other accompanying unaccounted factors.

According to the average group data, the telephone
operators amounted (19,4 + 2,4) points (group 1) and
(21,2 £+ 2,3) points (group 2) out of 72 possible on the
CFI scale, that is qualified as the initial stage of chron-
ic fatigue development [8]. Among the five groups of
symptoms, CFI's components, the greatest weight
belongs to three symptom groups — of «physiological
discomfort», signs of «disturbances in the sleep-wake
cycle», «decreased overall well-being and cognitive
discomfort» (Figure), that indicates a greater depth of
psychological disorders and somatizing the negative
effects of chronic fatigue in the area of the respective
symptoms compared to the other two symptom groups.
The differences between the two groups of subjects are
statistically insignificant for each symptom group,
however, among telephone operators working on
schedules with night shifts, each of these three groups
of symptoms makes a significantly more important
contribution to the CFI development compared to the
fifth symptom — «decreased motivation and changes in
social communication» (p < 0,03). In telephone opera-
tors working on schedules without night shifts, the
symptom group «emotional-affective disorders» con-
tributed at the level of the first three groups of symp-
toms, and significantly exceeded the contribution of the
symptom group «decreased motivation and changes in
social communication» (p < 0,003).

The duration of the needed sleep was (8,0 + 0,2) h
and (8,2 + 0,1) h in the two groups, respectively, and
did not differ significantly.

Between parameters that form biological age and
parameters that form chronic fatigue, telephone oper-
ators working on shift schedules with night shiits were
found to have two times more reliable correlations
compared to telephone operators working on shift
schedules without night shiits (p < 0,001) (Table 2).

Tahle 1
Age standards for static balancing (cited from [10])
Age, years 20 30 35 40 45 50 55 60 65
Duration of static balancing, s 40 30 25 20 17 15 12 10 8
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Figure. The severity of symptom groups that form the index of chronic fatigue in telephone operators
X axis — the severity of the symptom’s group in relation to the maximum possible number of its manifestations (in percent).

Y axis — symptom groups.

Grey bars — data of operators working on shift schedules including night shifts, white bars — data of operators working on shift
schedules without night shifis. Differences between groups are not statistically significant for each symptom group.

At the same time, with an increase in biological
age, the rate of aging, SHI and PI, the severity of
chronic fatigue (values of the CFI) and the symptoms
of its components increased in both groups, but in the
group of people working with night shifts, there were
more such reliable pairs of correlations (p < 0,05).
They also showed a significant increase in the severity
of chronic fatigue and/or its symptoms with a decrease
in a score of number of objective parameters — BPS,
BPD, MDP and SB — in contrast to telephone opera-
tors working on schedules without night shiits.

An increase in the duration of sleep in those working
with night shiits was associated with a decrease in bio-
logical age and pulse pressure, in those working with-
out night shifts - with a decrease in PP, MDP and BII.

Thus, according to the mean group data, it was
revealed that the biological age of telephone operators
practically corresponds to the calendar and proper bio-
logical age (deviations of the mean values are within
one year), and the rate of their aging is qualified as the
average population level. The seli-assessment health
index (SHI), on average for the groups, corresponds to
the age norm of the observed subjects. The level of
blood supply to the brain in telephone operators cor-
responds to a younger age — by 4—6 years, and this
fact requires further research. In general, the state of
the bloodcirculatory system is at the level of the «mid-
dle class», however, the predominance of the parasym-
pathetic nervous system in the autonomic regulation of
bloodcirculation (which in the literature is associated

with an increase in stress and a decrease in the adap-
tive reserves of physiological systems [15—17]) and an
increased index of bloodcirculation insufficiency were
found, that may be the result of intense mental work
against the background of physical inactivity, the shiit
regime of work and other unfavourable factors of work-
ing and living conditions.

The initial degree of chronic fatigue development in
telephone operators of both groups was revealed at
the leading role of three symptom groups — «physio-
logical discomfort», «disturbances in the sleep—wake
cycle», «decreased overall well-being and cognitive
discomfort». The telephone operators who work with-
out night shilts also have a fourth symptom group —
«emotional-affective disorders».

The influence of night works on the mean levels of the
studied parameters is not significant, that may be a con-
sequence of the relatively small number of night shifts in
the observed contingent (no more than 3 per month) and
also the presence of other concomitant factors affecting
these parameters. For example, the workplaces of the
telephone operators were equipped with monitors of
various types, whilst work at monitors such as a cathode-
ray tube is accompanied by an acceleration in the aging
rate by 3 years compared to work at liquid crystal screens
[ 18], and therefore this factor can act as an incidental.

At the same time, statistically significant differ-
ences in the mechanisms of the development of func-
tional body states were revealed: in people working on
schedules with night shifts, there are significantly
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Tahle 2

Correlation (p < 0,05) of parameters that form biological age and chronic fatigue in telephone operators
working on schedules with night shifts and without night shifts

| BA | AR | SHI | PI | BPS |BPD| PP |MDP| BII | SB

Schedules with night shifts:

CFI 0,38 | 0,37 | 0,83 | 0,81 |-0,32 - - -0,29 - -0,41
Symptoms of physiological discomfort 0,37 | 0,35 | 0,82 | 0,80 |-0,39 | -0,31 - -0,36 - -0,39
Signs of disturbances in the sleep-wake cycle 0,32 | 0,34 | 0,71 | 0,68 |-0,29 - - - - -0,31
Decreased overall well-being and cognitive discomfort | 0,34 | 0,33 | 0,75 | 0,74 - - - - - | -0,46
Emotional-affective disorders 0,28 - 0,70 | 0,69 |-0,28 - - - - -0,20
Eliilriecjiie;inmotivation and changes in social com- 037 | 043 | 059 | 0.54 i i ) ) ) 0,29
Duration of the needed sleep -0,33 - - - - - -0,34 - - -
Schedules without night shifts:
CFI 0,40 | 0,50 | 0,77 | 0,71 - - - - - -
Symptoms of physiological discomfort 0,40 | 0,46 | 0,74 | 0,69 - - - - - -
Signs of disturbances in the sleep-wake cycle - 0,34 | 0,58 | 0,53 - - - - - -
Decreased overall well-being and cognitive discomfort | 0,35 | 0,44 | 0,74 | 0,68 - - - - - -
Emotional-affective disorders - 0,42 | 0,51 | 0,45 - - - - - -
Decreased motivation and changes in social i ) ) ) i i ) ) ) i
communication
Duration of the needed sleep - - - - - - -0,51 | -0,37 | -0,40 -
more rigid connections between the physiological operators is (0,7 + 1,1) years and (0,9 + 1,2)
mechanisms of aging (including parameters of blood years (for those working on schedules with and
circulation and blood supply to the brain) and symp- without night shifts, respectively) and qualifies as a
toms that form chronic fatigue, compared to those mean-population aging rate. The self-assessment
who work in the daytime only. health index, as a mean for the groups, corresponds
An analysis of the duration of adequate sleep — the to the age norm of the examined subjects, the level
natural mechanism of the body's recovery — showed of blood supply to the brain — to the age 4—6 years
fundamentally different ways of recovery: for people younger.
working at night shifts, an increase in the duration of 2. The functional state of the bloodcirculatory system
sleep becomes a tool for reducing biological age of telephone operators, in general, is qualified at
(«biological rejuvenation»), while for people who the level of the «middle class», however, the
work only in the daytime hours — a way to reduce the predominance of the parasympathetic branch of
mean dynamic pressure and the bloodcirculatory the nervous system in the autonomic regulation of
insufficient index. For both groups, an increase in the bloodcirculation and an increased index of
duration of sleep is associated with a decrease in pulse bloodcirculatory insufficiency, that is associated in
pressure, that can be considered as a prevention tool the literature with an increase in stress and a
of the development of hypertension [ 19]. decrease in adaptive reserves of physiological
systems, and may be the result of intense mental
Conclusions work against the background of physical inactivity,
the shift character of work and unfavorable levels of
1. The biological age of telephone operators, on other factors of working conditions.
average, practically corresponds to their calendar 3. The initial degree of chronic fatigue was revealed in

and proper biological age (deviations of mean
values are within one year), the aging rate of

telephone operators with the leading role of three
symptom groups — «physiological discomfort»,

91
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«disturbancesinthe sleep-wake cycle», «decreased
overall well-being and cognitive discomfort», for
those who work only during the daytime, also the
fourth symptom group — «emotional-affective
disorders».

4. For telephone operators working on the schedules
with night shifts, the development of biological
aging and chronic fatigue is connected twice as
severe as for those working without night shifts
(p<0,001). With an increase in biological age, rate
of aging, index of seli-assessment of health and
pathological index, the severity of chronic fatigue
increased in both observed operator groups; in the
group of people working with night shiits, there
were more such significant pairs of correlations
(p < 0,05). In them, the severity of chronic fatigue
significantly increased with a decrease in systolic,
diastolic, mean dynamic pressure and static
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GI0NOr4YHUA BIK | XPOHIYHA BTOMA B ONEPATOPIB TEAE®OHHOIO 38°A3KY:
8NAUEB HIMHUX POGBIT

AepykaBHa ycTaHoBa «IHCTUTYT MeanuvHn npadi imeHi 1O. I. KyHaieBa HauioHaAbHOI akaaemii
MeAUNYHUX HayK YKpaiHu», M. Kuis

Bcemyn. PoboTa 3a MOHITOpaMUu KOMIT'IOTEPiB 3 BUCOKMMU iH(OpMaIliiHMMU Ta CEHCOPHUMM HaBaHTaXXEHHSIMU Ha TJi
rinogMHaMii € YAHHUKOM (hOPMYBaHHSI XPOHIYHOI BTOMU, SIKAa MOCUJIIOETHCSI IIPU 3MiHHIM Tpalli, 0COOJUBO — i3 HIYUHUMU
3MiHaMu. [lesgKuM iHTerpaibHUM MOKa3HUKOM (DYHKIIIOHAJIbHOTO CTaHy JIOAMHU MOXE CJIYryBaTH 11 0ioJIOriYHUH BiK.
Mema docaiddcerns — BUSIBUTH 3B'SI30K Oi0JIOTIYHOTO BiKY Ta XpOHIYHOI BTOMM B OTIEpaTOPiB TeJe(OHHOTO 3B'SI3KY, IO
MpaLo0Th Y 3MiHHOMY PEeXXUMi 3 HIYHUMU 3MiHaMU i 6€3 HiYHUX 3MiH, i BiTOOpaXKeHHSI LIMX XapaKTEePUCTUK Y TTOKAa3HUKaX
(yYHKIITIOHYBaHHS OpTaHi3My.

Mamepiaru ma memoodu docaioncenns. Ob6crexkeHo 59 xiHok (30—55 pokiB, M £ m: 40,7 = 0,9), sxi mpairoBaau 3a
rpacdikaMu 3 HiIYUHUMU 3MiHaMU, i 43 xiHku (31—52 pokiB, M * m: 42,4 + 0,8) — 6e3 HiuHUX 3MiH. BuBuaau GiosoriyHuit
Bik (bB) 3a B. I1. BoiiteHKoM Ta xpoHiuHy BTOMY 3a A. b. JleoHoBo1o i I. B. IlluiikiHoo. BumiproBanu aprepiajibHuit TUCK
cuctoniynuit (ATC) i aprepianbHuil TucK niactoniuHuii (AT/), yactory cepueBux ckopoueHb (UCC), cratuunHe
6amancyBanHs (Cb), macy Tina, TpoBOoaUIM aHKeTyBaHHS. Po3paxoByBaiy MOKa3HUKN TeMOIWHAMIKH, iHIEKC CAMOOIIIHKH
3nmopoB'st (CO3), maronoriuamii ingekc (I11), BB, Hamexuwmit Giomoriunmii Bik (HBB), Temn crapinus (TC), iHmekc
xpoHiuHoi BTomu (IXPB). PeectpyBanu TpuBajicTh He0OXiqHOTro cHY Ha 100y. /laHi 06po6ssiiu Ha piBHi p < 0,05.
Pezyabmamu. BB TenedoHicToK, SKi MpalooTh 3a rpadikaMu 3 HIYHMMU 3MiHamu, ckias (41,7 = 1,0) pokis, HBB —
(40,9 = 0,5) pokiB, TC — (0,7 = 1,1) poky. BB Tenedonicrok, sKi npaiioioTh 3a rpacdikamu 0e3 HiYHUX 3MiH, CKJIaB
(42,8 £+ 1,3) pokiB, HBB — (41,9 £ 0,5) pokiB, TC — (0,9 £ 1,2) poky. [Tokaszuuk CO3 cknaB (12,2 £ 0,7) y. 0.1 (12,6 £
0,8) y. 0. y TenedpoHicTOK mepinoi Ta npyroi rpynu BignosigHo, 11 — (1,04 +0,04) y. 0.1 (1,08 £ 0,05) y. 0., Cb — (25,8 £+
2,3) ci (22,3 £2,5) c. lNokaznuku ATC, ATI i YCC cknanu (126,2 £ 2,0) mm pt. ct. /(78,8 £ 1,6) mm pt. cT. i (127,4 £
2,2) MM prT. cT. /(80,6 £ 1,6) MM pT. cT., (78,5 £ 1,8) yn./xB i (75,2 £ 1,6) yn./xB. [lynscosuii Tuck (I1T) ckinaB (47,4 +
1,3) MM pT. cT. i (46,8 * 1,3) MM PT. cT., cuctoniuamii 06’eM (CO) — (52,0 = 1,3) M i (49,6 £ 1,2) Mu1, XBUIIMHHUI 00’ €M
kpoBoToKy (XOK) — (4,1 £ 0,1) i (3,7 &+ 0,1) 11, nepucdepuanwuii omip cynua (ITOC) — (207,8 £+ 8,9) klla * ¢/mi (225,3
9,4) xlla « c¢/n, BereratuBHmii iHgekc Kepmo (BIK) — (-2,4 + 2,5) y. 0. i (-8,5 £ 2,5) y. 0., iHIeKC HEMOCTaTHOCTI
kpoBooobiry (IHK) — (1,64 £ 0,03) y. 0.1 1,71 £ 0,04 y. 0. Busieneno (19,4 £ 2,4) 6ana i (21,2 £ 2,3) 6ana 3 72 MOKJIUBUX
3a mKayoo IXPB, mpu HaiiBaromimmx TpboX rpyrax CUMIITOMIB: «(bi3ioloriyHuil AMCKOM@OPT», «IMOPYIIEHHHS B IIUKJIi
«COH — “HecrnaHHs»”», «3HUXKEHHS 3araJJbHOTO CAMOIMOYYTTS i KOTHITUBHUI JUCKOMGOpPT». TpuBaslicTh HEOOXiAHOTO CHY
ckiana (8,0 = 0,2) rox i (8,2 = 0,1) ron. Y tenedoHiCTOK, sKi MpalooTh 3a rpadikaMu 3 HIYHUMU 3MiHAMU, BUSIBJICHO
BIBiUi Oinble KopesuiiitHux 38’s13KiB Mixk BB i IXPB (p < 0,001). [TogoBXeHHsI CHY B Npalolouux 3a rpadikamu 3
HiYHUMU 3MiHaMu Oysio TioB’sizaHe 3i 3HMKeHHsSM BB i IIT, y mpairotounx 6e3 HiYHMX 3MiH — 3i 3HMXKeHHsIM [T,
cepenHboaMHaMiuHOro Tucky ta IHK.

Bucnosku. BB orepaTopiB TenecOHHOro 3B'sI3Ky NMPaKTUYHO BiAIOBigae iXHbOMy KajeHmapHoMy BiKy tTa HBB, TC —
cepenHbononyIaLiitHoMy. PYHKIIOHATBHNAN CTaH CUCTEMU KPOBOOOITY, B LIIJIOMY, KBaTi(hiKyeThCs Ha PiBHI «CepeIHBOTO
KJ1acy», OJHAK BUSIBJICHO MepeBaxkaHHsI TapacUMITIaTUYHOI CUCTEMHU Y BereTaTUBHII peryJsiii KpoBOOOIry Ta MiABUILCHUI
IHK. BusBieHo noyaTKoBuii CTyMiHb PO3BUTKY XPOHIUHOI BTOMU. Y OMepaTopiB, 1110 MPaLIo0Th 3a rpadikaMu 3 HIYHUMU
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3MiHAMM, PO3BUTOK 0i0JIOTIYHOrO CTapiHHS i XpOHIYHOI BTOMM MOB’s13aHi BABiUi CUJIbHIIIIE, HIXK Y Mpallol0unX 03 HiYHUX
3MiH (p < 0,001). 30iablIeHHS] TPUBAJOCTI CHY MOXE CIYKWUTHU LiIsIM MPO(iJaAKTUKU PO3BUTKY TATOJOTIi CUCTeMU
KpoB00Oiry (0cobMBO — UIsl OCiO 3MiHHOI TIpalli 0€3 HiYHUX FOIMH POOOTH), a TAKOXK — IHCTPYMEHTOM «Oi0JIOTiYHOTO
OMOJIOIKEHHS» JIJIS TIpaLloloumX 3a rpadikaMu 3 HIUHUMU 3MiHAMU.

KarouoBi cioBa: Temn crapiHHs, 3MiHHaA Hpals, cCHCTeMa KPOBOOOIry, cTaTuyHe 0ajlaHCYBaHHS, CAMOOI[iHKA
3I0POB’sI, COH

Bobko H. A., MapteiHoeckan T. 0., MFlasaesa A. A.

ENOAOMMM4YECKNA BOSPACT N XPOHU4YECKOE YTOMAEHUE Y ONEPATOPOB
TEAE®OHHOW CBSI3N: BAUSIHUE HOYHbIX PAGOT

[ocyaapcTBeHHOe yypeXkaeHue «IHCTUTYT MeAnuvHbl Tpyaa nmenu (0. W. KkyHavesa
HauvoHanbHOM akaaemMnn MeANUNHCKNX HayK YKpauHbl», r. Knes

Bcmynaenue. Pabota 32 MOHUTOpaMU KOMITbIOTEPOB ¢ BBICOKMMUM MHGMOPMALIMOHHBIMU M CEHCOPHBIMU Harpy3kamu Ha
¢oHe runoarHaMKU sBsieTcs: GakTopoM (OPMUPOBAHUS XPOHUUYECKOTO YTOMJIEHUS], KOTOPOE YCUJIMUBAETCS IPU CMEHHOM
TpyIe, 0COOEHHO — C HOYHBIMU cMeHaMU. HeKoTopbIM MHTETpaJIbHBIM IToKa3aTeieM (DYHKITMOHAIEHOTO COCTOSTHUSI YeJ10-
BeKa MOXET CITy>KUTh €r0 OMOJIOTUIECKUIA BO3PACT.

Lleaw uccaedosanuss — BHIIBUTD CBSI3b OMOJIOTMYECKOTO BO3pAcTa M XpOHUUECKOTO YTOMJICHUS Y OTIEPaTOPOB TeJie(pOHHOM
CBSI3M, pabOTAIOIINX B CMEHHOM pEXMMe ¢ HOYHBIMM CMEHAMM M 0€3 HOYHBIX CMEH, M OTPaXkKeHNE 3TUX XapaKTepPUCTUK B
rnmokazatessix GyHKIIMOHUPOBAaHUSI OpraHU3Ma.

Mamepuanv: u memoos: uccaedoganus. Oocnenopanu 59 xeniuH (30—55 get, M £ m: 40,7 = 0,9), KoTopsle padoTaiu Mo
rpacukaM ¢ HOYHbIMU cMeHaMu, U 43 KeHIKuHbI (31—52 net, M £ m: 42,4 + (0,8) — 6e3 HOUHbIX cMeH. M3yyanu 6uoso-
rudeckuit Bo3pact (bB) nmo B. I1. Boilitenko u xpoHuueckoe yromsneHue — no A. b. JleonoBoii u M. B. LlumkuHoii.
Hsmepsum apTepuanbHoe nasieHne cucronndeckoe (AIC) u aprepuanbHOe gaBieHue nuacroiandeckoe (A/1Jl), yactory
cepneuHbix cokpanieHuii (YCC), cratnueckyto 6anaHcupoBky (Ch), Macy Tena, mpoBoaMIM aHKeTUpOBaHUe. PaccunTeiBanin
rmokasartej reMOJMHAMUKHY, MHACKC caMoolieHKU 310poBbst (CO3), matonornyeckuii unaeke (ITA), bB, nomxHblii 610-
nornyeckuit Bo3pact (IBB), remn crapenust (TC) u nHaekc xpoHuueckoro yromyeHus (MXPY). PerucrpupoBanu niv-
TeJIbHOCTb HEOOXOAMMOTO CHa B CyTKU. JlaHHbIe 0OpabaTbiBaiiv Ha ypoBHe p < 0,05.

Pezyaomamoi. BB TenedoHUCTOK, paboTarolnx Mo rpaduKaM ¢ HOYHBIMU cMeHaMu, coctaBui (41,7 £+ 1,0) set, JIBB —
(40,9 £+ 0,5) nmet, TC — (0,7%1,1) net. BB TenedonucTok, padoratomiux mo rpacdrkam 6e3 HOUHBIX CMEH, cocTaBwI (42,8 +
1,3) ner, BB — (41,9 + 0,5) net, TC — (0,9 % 1,2) ner. [Mokazarear CO3 cocraBui (12,2 = 0,7) y. e. u (12,6 = 0,8) ye.y
TeJe(HOHUCTOK MEPBOI U BTOPOI TpyIbl cooTBeTcTBeHHO, [T1 — (1,04 £0,04) y.e. 1 (1,08 £ 0,05)y.e., Cb — (25,8 £ 2,3)
cu(22,3+2,5) c. AIC, A1 u YCC cocraBuim (126,2 + 2,0) mm pT. c1./(78,8 £ 1,6) MM pT. cT. 1 (127,4 £ 2,2) MM PT. CT./
(80,6 = 1,6) mm pr. cT., (78,5 = 1,8) yn./muH u (75,2 £ 1,6) yn./muH. [TynscoBoe nasienue (IT11) — (47,4 = 1,3) MM pT. CT.
u (46,8 £ 1,3) MM pT. cT., cuctonnueckuit oobem (CO) — (52,0 £ 1,3)ma u (49,6 £ 1,2) MJI, MUHYTHBI 00beM KPOBOTOKA
(MOK) — (4,1 £ 0,1) mu (3,7 £ 0,1) 11, nepucepudeckoe conporunienue cocynos ([ICC) — (207,8 £ 8,9) k[la « ¢/nu
(225,3 £ 9,4) xIla * c/n, BereratuBHbiit uHAekc Kepno (BUK) — (-2,4 £ 2,5) y.e. u (-8,5 £ 2,5) y. ., MHIEKC HEAOCTATOU-
HocTu KpoBoobpareHust (MHK) — (1,64 £0,03) y.e. u (1,71 £ 0,04) y. e. BoisiBneno (19,4 + 2,4) 6amna u (21,2 * 2,3) 6ania
u3 72 Bo3MOXHBIX 1o mikajge MXPY, npu Hanbojiee BECOMBIX TpeX IpyIrnax CUMITOMOB: «(bU3UOJOTMYECKUI TUCKOM-
GopT», «HapyIIeHUsT B LIUKJIE “COH — OOAPCTBOBaHME», «CHIKEHHME OOIIEro CaMOYYBCTBUS M KOTHUTUBHBIM JUCKOM-
dopt». mutensHOCTE HeobxomquMoro cHa coctaBuia (8,0 + 0,2) w u (8,2 + 0,1) 4. ¥V TenedoHncTok, padboTaomux Mo
rpadyMKaM ¢ HOYHBIMM CMEHAMM, BBISIBIICHO BIBOE OOJbIIe KOPpeIIIUMOHHBIX cBs3eil mexny BB u UXPY (p < 0,001).
YmimHeHue cHa y paboTaloluX Mo rpadukaM ¢ HOUYHBIMU CMEHaMu ObLIO cBsi3aHO co cHipkeHueM BB u I1]1, y paborato-
KX 0e3 HOUHBIX CMeH — co cHkeHueM [1/1, cpenHennHamuuyeckoro gasiaeHus 1 MHK.

Bvieoodsr. BB onepaTopoB TeneOHHON CBSI3U MPaKTUYECKUM COOTBETCTBYET MX KasieHaapHoMy Bospacty u JIbB, TC —
cpenHenonysiimoHHoMy. DyHKITMOHATEHOE COCTOSTHUE CUCTEMBbl KPOBOOOPAIEHUsI, B 1IEJIOM, KBATUGUIIMPYETCsS Ha
YPOBHE «CPeHETO KJIacca», OHAKO BBISIBJICHO MPeodalaHe TapacuMIIaTUIecKoro OT/eNia B BETeTAaTUBHOM PeryIsiiun
KpoBooOpaieHus 1 moBbieHHbIT MHK. BoisgBiaeHa HauaabHas CTEeHb Pa3BUTHUSI XpPOHUUECKOTO YTOMJICHMS. Y orepa-
TOPOB, PabOTAIOIIMX IO IpadpuKaM ¢ HOYHBIMUA CMEHAMU, pa3BUTHE OMOJIOTUYECKOTO CTapeHUsI M XPOHUYECKOTO yTOMIIe-
HUSI CBSI3aHbI BABOE CUJIbHEE, YeM y paboTaroniux 6e3 HouHbIX cMeH (p < 0,001). YBenuueHue IIUTEbHOCTH €XKeIHEBHOTO
CHa MOXET CJIY>KUTb LEeJISIM NPOMUIAKTUKMI Pa3BUTUS NATOJOTMU CUCTEMbl KpOBOOOpalieHus (0COOEHHO — TS JIMLL CMEH -
HOTO Tpyza 6e3 HOYHBIX YaCOB PabOThI), a TAKXKE — MHCTPYMEHTOM «OMOJIOTMYECKOTO OMOJIOXKEHMSI» JUTsI pabOTaIOIINX IO
rpadrKkaM ¢ HOUHBIMU CMEHaAMU.

KaroueBpie cioBa: TeMII CTapeHUs, CMEHHBIN TPy, CHCTeMa KPOBOOOpPAIeHUs, CTaTHYecKas 0aJlaHCHPOBKA,
CcaMOOLIEHKA 30POBbs, COH
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