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Dear Editor-in-Chief

The notion “biological”, "physiological" and "psy-
chological" ages are currently used in Gerontology
as a biomarker for active aging and the factors af-
fecting the length and quality of elderly people life
which are integral indicators of the human health
level, reflecting a reserve body potential. Studying
these indicators is justified not only because of
predicting the degree of extension, but also in de-
termining the physiological and psychological state
of the organism as well. It is important the "quan-
tity" and "quality" of the lived years.

The study was conducted in 2015 in Astana, Ka-
zakhstan involved 420 respondents aged 60-89
year. Evaluation of biological age (BA) was conduct-
ed by the method of V. Voitenko included anthro-
pometric indices, blood pressure measurement, spi-
rometty, breath-exhale, the statistical balance and
subjective assessment of their own health. In case of
exceeding the biological age the value of its proper
value (BA>PV), then accelerated aging was set, in the
opposite case (BA<PV) — it decelerated. Physiologi-
cal age of eldetly people has been studied based on
the evaluation of functional reserves of the cardi-
orespiratory system by the Skibinskaya index and ad-
aptation potential, also based on the determination of
the individual level of physical health of the respond-
ents on the index of physical condition (1). Interna-
tional questionnaire SF-36 was used to determine the
quality of life (QOL).

The decision to participate in the study was taken by
the respondent independently and voluntarily in ac-
cordance with the legislation of Kazakhstan and the
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principles of the Helsinki Declaration. Permission to
conduct the study was approved by the local Ethics
Committee of JSC "Astana Medical University» Nell
from 12 March 2015.

The significant differences have been established
(P<0.001), depending on the sex of the respond-
ents in all biomarkers of aging as compared to
their average rate (Table 1). Certain differences
between BA and CA, PA and CA, BA and PV
respondents within each group indicated the dif-
ferent levels of their functional state and the rate
of aging, which was the prerequisite for the de-
tailed analysis of the aging rate of the respond-
ents. The result of detailed analysis has revealed
that BA in 94 respondents outpaced the proper
BA in an average of 4.1520.36 yr, and in 326 re-
spondents was behind it at 14.34 £ 0.27 yr. The
difference between biological and proper biologi-
cal age in women are four times greater than the
difference compared with men (P<0.001), also
exceeds the critical level between normality and
pathology (7.6911.17 yr). In order to form more
complete information about the degree of aging
of the organism, we evaluated the indices of their
physiological age, characterized by insufficient
adaptation of the organism to the environment,
low reserve capacity of the cardiorespiratory sys-
tem and the average level of the physical condi-
tion of the respondents. Significant differences
were found in the comparative analysis result of
QOL indicators for assessing people with accel-
eration and deceleration of aging.
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Table 1: Some biomarkers detected in evaluating the rate of aging

Index Both sexes (n=420) Men (n=222) Women
(n=198)
Calendar age (CA) 73.22%0.21 09.92%0.35; p2 72.66%0.4
Psychological age (PA) (years) 56.110.24; p*1 57.47%+1.67 55.82+1.51
Biological age (BA) (years) 55.38%0.27; p*1 63.9310.27; p2 45.9910.5
Roper value (PV) (years) 63.13%£0.17; p*1 67.17£0.25; p2 59.26%0.23
BA: PV 0.88+0 0.960; p2 0.78+0.01
BA-PV -7.74£0.25 -3.2440.32; p2 -13.35+0.56
The markers of BA: Average norms 71.59+0.27 74.44%0.56; p2; p3 69.09£0.61

Body weight (kg) 67.5%£1.5

Vital capacity of-the lungs (ml) 3251.00£55.9 1951.11+11.73; p3 2171.11£24.68; p2; p3 1941.11+20.84; p3
Systolic blood pressure (mm Hg) 119.7£1.98 137.2610.48; p3 138.44£0.78; p2; p3 133.92£1.02; p3
Diastolic blood pressure (mm 68.74%+1.03 87.49%0.25; p3 87.1710.46; p1;p3 88.88%0.55; p3
Hg)

Pulse pressure(mm Hg) 42.4%1.3 49.77£0.36; p3 51.28%0.66; p1; p3 45.04£0.82
Respiratory arrest occurs on 41.2+0.7 24.61£0.28; p3 24.991+0.57; p3 24.510.64; p3
inspiration (sec.)

The duration of static balancing 31.3+1.4 12.49£0.54; p3 11.92%0.98; p1;p3 8.83%0.81; p3
on one leg (sec).

Subjective assessment of health 12.01£0.2 16.54+0.11; p4 14.38+0.23; p3 14.3+0.27; p3

points

Note: p*1 - confidence P<0.001 of index BA and PA in comparison with CA u PV; p1 - confidence P<0.05 of index in the male
group in comparison the female; p2 - confidence P<0.001 of index in the male group in comparison the female; p3 - confidence
P<0.001 of index in comparison with the norm; p4 — confidence P<0.05 of index in comparison with the norm

The level of life activity (49.4£0.68 and 58.5 £
1.99 points, P<0.001) and general health (48.4 *
1.13 and 55.8 * 2.14 points, P<0.01) was signifi-
cantly higher during slow rate of aging. Whereas,
role (48.2 £ 2.86 and 34.3 * 4.68 points, P<0.01)
and physical functioning (67.7 £ 1.24 and 53.4 *
3.32 points, P<0.001) were less pronounced in
slow rate of aging. It was established a nonzero
feedback on four indicators of life quality and the
biological age when physical performance (r = -
0.76), role emotional functioning (r = -0.50), vital
activity (r = -0.57) and mental health (r = - 0.57)
were significantly reduced, with increasing the
biological age of the respondents.

This study demonstrated the possibility of inte-
gration of the most technically accessible bi-
omarkers of aging in the groups, less correlated
with each other, but sufficiently well correlated
within the group, which made it possible to eval-
uate the quality of life and to describe the profile
of aging in terms of cardiovascular, respiratory
and neuropsychiatric systems, that particularly
important for the formation of qualitative lon-
gevity of a specific individual.

Available at:  http://ijph.tums.ac.ir

Thus, the quality of life in elderly and senile peo-
ple depends on the characteristics of their adapta-
tion to daily activities, the functionality of indi-
vidual systems of the organism, the level of phys-
ical qualities of the respondents. Taking into con-
sideration uneven rate of changing of aging
markers, it is important to pay a special focus on
the condition of the health from the young age.
All above mentioned prove that the aging rate of
men and women in gerontological population
groups in Kazakhstan is comparable to the gen-
eral regularities of changes of lifetime population
in the world.
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