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The aim was to study the influence of personal factors on the index of
individual biological aging in men and women of mature age who continue to
work and those who no longer work. The participants were 347 people,
including 212 women aged 56-65 years and 111 men aged 61-69 years.
Measurement of biological age, relative biological aging index, assessment of
subjective psychological age, expected retirement age, life path questionnaire.
Biological age was estimated using a formula that included indicators of
metabolism, the work of the cardiovascular, respiratory, and balance organ
systems; a psychological health questionnaire was also used. The lowest index
of relative biological aging was found in people who continued to work part-

Keywords
time. There is a relationship between the index of relative biological aging and
health indicators; one's characteristics. For men, the index was lowered by the following factors:
health questionnaire; changing the place of residence, continuing to work after retirement, a high
higher education; indicator of the expected retirement age, and increased by living in a large city.
mature age; For women, the index was lowered by the following factors: changing the place
psychological age; of residence, continuing to work after retirement, a high indicator of the
work activity; expected retirement age, higher education, creative hobbies, studying after
retirement.
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1 Introduction

The identification of epigenetic and behavioral factors affecting the acceleration and deceleration of individual
aging is currently becoming the leading topic of many multidisciplinary studies (Derisbourget al., 2021). The
goal of psychology is to identify the personal factors that are amenable to conscious regulation by the
individual. Among the most important factors potentially affecting the acceleration and deceleration of
individual aging of adults, one can name the continuation of work in mature age and features of the
individual's life path (Berezina, 2020), life satisfaction, and optimism (Berezina & Buzanov, 2021), stress
resistance and health indicators (Rybtsova et al., 2020). The most important thing is that these factors are
amenable to conscious regulation. A person can change their life path, for example, by continuing to work
after the retirement age or by retiring from work (Lengen et al., 2019; Carpenter et al.,, 2004). A person can
start studying or combine studies with work. Besides that, a person can have various hobbies and interests,
attend various workshops to develop positive thinking or to increase stress tolerance.

Termination of employment during late maturity is one of the most significant factors of individual aging.
Many researchers conclude that the risk of premature death after retirement increases regardless of the
country of the study, be it Greece (Bamia et al., 2008), Germany (Brockmann et al., 2009); Sweden (Karlsson et
al,, 2007); USA (Tsai et al., 2005), or Russia (Rybtsov & Berezina, 2020). Conversely, continuing to work at a
late mature age is considered a favorable factor for human health and life expectancy (Pit et al., 2013; Elnar et
al,, 2016). According to the results of a study by Kuhn et al. (2010), in Austria, men who retire a year ahead of
schedule have a higher likelihood of dying compared to those continuing to work (by 2.4 percentage points or
13%). Many studies are devoted to the deterioration of health after retirement, and most authors show that
the deterioration of health is observed in both men and women (Kurtieva et al., 2021). In the USA, it has also
been shown that the dismissal of employees upon reaching retirement age leads to an increase in the risk of
myocardial infarction by 2.48 percentage points and the risk of stroke by 2.43 percentage points (Gallo et al.,
2006). These data were confirmed by another study, also conducted based on the Health and Retirement
Survey (HRS). Analysis of statistical data showed that over 6 years after retirement, difficulties in movement
increased by 5-16%, and the overall disease incidence by 5-6%. To the greatest extent, the negative effect is
manifested among people who did not experience health problems before retirement: among them, difficulties
in movement increase by 17-22%, and the overall disease incidence by 6%. At the same time, with part-time
employment after reaching retirement age, the disease incidence increases by only 4.2%, and difficulties in
performing daily activities by 10% (Dave et al., 2008; Aryani & Lesmana, 2019).

In addition to retirement stress, many other psychological and behavioral factors affect a person's life
expectancy and health; the person's behavior, lifestyle, daily routine, and worldview affect their biological age,
even determined at the chromosomal level (Boutari & Mantzoros, 2017; Stellos & Spyridopoulos, 2019). Some
of the mental and behavioral factors have a beneficial effect, increasing a person's health and well-being, for
example, the inclusion of endurance training in the normal daily routine of healthy people affects telomerase
activity and telomere length (Werner et al, 2019; Widana et al.,, 2021). Lifestyle changes, the inclusion of
extreme training into one's regime, increased the activity of telomerase and other enzymes that were
important for cellular aging, regenerative ability, and, consequently, this led to a slowdown in aging (Sallis et
al,, 1998; Washburn et al., 1999).

The health of people of mature age is influenced by the following features of their life path: the level of
education (Cutler & Lleras-Muney, 2010), a variety of interests, and hobbies that a person had during their
life. The influence of interests and hobbies on life expectancy has been noted by many researchers, for
example, it has been noted that playing sports, having sports hobbies-related and interests contribute to
improving health, life expectancy, and reducing social frustration (Morozova et al.,, 2015; Santi et al., 2021).
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The purpose of this study is a comparative analysis of personal factors affecting the dynamics of the
biopsychological age of respondents who were retired, but some of them continued working and others did
not.

2 Materials and Methods
Diagnostic methods

o We followed the methodology "Determination of biological age according to V.P. Voitenko" [Voitenko
82]. The biological age (BA) indicator was calculated as it required to calculate the index of relative
biological aging. Additionally, we determined the indicator of proper biological age (PBA). PBA is a
statistical norm of biological age, and this indicator is also necessary for calculating the index of relative
biological aging. The detailed methodology has been published in (Berezina, 2020b).

e The index of relative biological aging equals BA - PBA. Negative values indicate that the person's aging
is slower than the average, and positive values indicate individual aging relative to statistical norms.

o Self-assessment of subjective psychological age was performed according to K.A. Abulkhanova and T.N.
Berezina. The participants were asked to estimate their age on a 100-point scale, where 0 points were
the age of a newborn baby, and 100 points were the age of a person who had already achieved
everything and would not be able to achieve more. The psychological age (PA) indicator was measured;
it was considered as the individual's level of self-realization, achievements, and potential. The detailed
methodology has been published in (Berezina et al., 2020).

e The index of relative psychological aging equals PA - CA (calendar age). Negative values indicate that
the person feels younger than their real age and thinks that they still have a lot to achieve. Positive
values indicate that the person feels more mature, wiser, and thinks that they have achieved greater
results than would be assumed by CA.

e The index of personal (psychobiological) maturity was calculated as the ratio of subjective PA to BA.

e The expected retirement age scale. The expected retirement age was calculated as the arithmetic mean
of the participant's answers to the following questions: "At what age do you plan to retire?”, "At what
age do people of your gender retire in your country?”, "ldeally at what age would you like to retire?",
"What is the minimum retirement age for yourself that you would like?", "What is the maximum (latest)
retirement age for yourself that you would think of?" The detailed methodology has been published in
(Berezina et al., 2020).

e The life path questionnaire. Original development. The participants were asked to name their
profession, education, level of career achievements, religiosity, place of residence, family and children,
bad habits (smoking, overeating, alcoholism), etc.

e We used Dembo-Rubinstein's method of self-assessment of one's personality traits in our modification.
The participants were asked to evaluate the following personality traits: aggressiveness, activity,
sociability, caring (the presence of someone to care for), optimism. After that, the self-assessment of
indicators was reduced to 3 levels: low, medium, and high.

Statistical methods:

e ANOVA analysis of variance (one-factor analysis to assess the influence of the factor "continuation of
work after retirement” on the indicators of biopsychological age; two-factor analysis to assess the
interaction of the factor "continuation of work in retirement" with life path factors in their influence on
the index of relative biological aging). To compare the groups with each other, we used Fisher's LSD,
which is part of the analysis of variance.

e Correlation analysis. We calculated the Pearson correlation coefficient to assess the relationship of
personality characteristics and one's life path with the index of relative biological aging of an individual.
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Participants: 347 people of mature age, including 212 women aged 56-65 years and 111 men aged 61-69
years. Among the women: 131 were unemployed, 2 people worked part-time, 79 people worked full-time
(continuing to work at the same place as before reaching the retirement age). Among the men: 63 were
unemployed, 14 people worked part-time, 34 people worked full-time (continuing to work at the same place
as before reaching the retirement age). All the participants resided in Moscow and received medical care in
one of the city clinics.

3 Results and Discussions

3.1 Results

The most important indicator characterizing the biological age of an organism and its state of health is the
index of relative biological aging. We looked at the interrelationships of this index with the characteristics of

personality and its life path among retired men and women (Table 1).

Table 1
Correlation coefficients of the index of relative biological aging with indicators of the life path and personality

Men Women

Living in a large city 0.33%** 0.44%**
Changing the place of residence -0.29** -0.34%**
Number of years of work after the retirement age -0.24*
Expected retirement age -0.56* -0.43**
Continuing to work after retirement -0.18 -0.20**
education -0.20**
family 0.20**
Creative hobbies -0.27%**
aggressiveness 0.30%**
Life satisfaction and optimism -0.17*
Currently studying -0.40***

*p<0.05

** p<0.01

ok p<0.001

As can be seen from the table, in men, the relative aging index is lowered by the following life path features:
the number of times they changed their place of residence, the number of years of work after reaching the
retirement age, the continuation of work after the retirement age at the time of the survey, a high indicator of
the expected retirement age, and the index is increased only by living in a large city (Mustika et al., 2021).

For women, the index is lowered by the following factors: changing the place of residence, continuing to
work after reaching the retirement age, a high indicator of the expected retirement age, having a higher
education, creative hobbies, studying after retirement, life satisfaction, and it was increased by such factors as
living in a large city, aggressiveness, or having a family (Zhang et al.,, 2020; Serin et al., 2010). Next, we looked
at how the factor of continuing to work after the retirement age affected the indicators of the biopsychological
age of men (Table 2) and women (Table 3).
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Table 2
Indices of biopsychological aging in working and non-working pensioners (men and women)

Men
1 2 3 F p
Non- Working part-  Working full-
working time time
Index of relative 4.73326 -7.48650 2.23965 F(2,108) = p=0.00000
biological aging 14.056
Index of relative -2.5000 13.9091 -11.3333 F(2,50) = p=0.00017
psychological aging 10.345
Personal maturity index 1.070784 1.573023 0.909899 :F(2,50) = p=0.00001
14.349
Women
Index of relative 1.9809 -14.4150 -1.6263 F(2209) = p=0.00089
biological aging 7.2680
Index of relative -3.7059 -21.0000 2.3500 :F(2,52) = p=0.35725
psychological aging 1.0500
Personal maturity index 1.123202 0.888889 1.664802 F(2,52) = p=0.01822
4.3299

As can be seen from the table, the factor of continuing to work after reaching the retirement age has a
significant impact on all temporal indicators. For the index of relative biological aging, this is not a linear, but a
U-shaped dependence. For men and women, the average group, i. e. the pensioners who continue to work on a
part-time basis after reaching the retirement age, show the best indicators. The second place is occupied by
pensioners working full-time, and the non-working pensioners are at the last place. Pensioners working part-
time have a negative index of relative biological aging, i.e. they are biologically younger than their peers, and
pensioners working full-time are biologically a little older.

For the index of relative psychological aging, the relationship is also U-shaped, but it is reversed and is
present only in men. Psychologically, men who continue to work part-time consider themselves older. The
pensioners working full-time demonstrate the opposite trend in terms of psychological time; they consider
themselves psychologically very young, younger than all other groups, less self-realized, and they think that
they still have a lot ahead of them. Pensioners who have stopped working show the most adequate values:
their PA is close to the CA, and the personal maturity index is 1.

Next, we separately highlighted the characteristics of the life path and personality traits that are favorable
for working and for non-working pensioners. The analysis was made only for men (Table 3); we did not
conduct a similar analysis for women, due to the very small volume of the group of part-time employees,
because it would be impossible to assess the reliability of its results, and the available data were close to the
results of the correlation analysis presented above.

Table 3
The index of relative aging in working and non-working retired men with different characteristics of the life
path (only reliable data)

Indicator Levels 1 2 3 F p
Non-working Working part- Working  full-
time time
Religiosity 1 41517 -10.9903 5.4823 F(3,110) p=0.0124
2 6.2729 -4.8586 -1.8311 =3.7935 0
3 -3.1710 -2.3810
Career 1 6.2200 -14.0970 5.2622 F(6,106) p=0.0254

Zinatullina, A. M., Melnik, V. P., & Zimina, A. A. (2021). Personal factors of biological aging in working and non-
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2 4.1384 -5.7602 0.7904 =2.5212 5
3 5.3087 -0.2430 6.6443
4 3.8816 -6.6880 -10.0425
Intellectual 1 5.6242 -0.9718 -0.2008 F(5,106) p=0.0129
hobbies =3.0525 5
2 5.0233 -12.2267 2.9792
3 29125 -12.8100 6.2330
Sociability 1 20.1665 -0.4970 - F(3,110) p=0.0334
2 1.0096 -5.1548 2.9626 =3.0060 6
3 5.6417 -12.1480 1.2069
Having someone 1 -0.6353 -16.9460 4.7860 :F(4,109) p=0.0196
to care for =3.0600 8
2 5.4885 -2.4760 -0.6751
3 5.1038 -9.3438 5.7629

Level 1 means that the value is low, this indicator has minimal values or is equal to 0.

2 is the average level. This indicator is partially expressed or was expressed sometimes throughout the

person's life.

3 is a high level. This indicator is present throughout the life path.

4 is a very high level.
- means that the indicator was not determined due to the absence of respondents.
As can be seen from the table, personal factors have a different effect on the index of relative biological aging,
depending on whether the person continues to work after reaching retirement age. Personal factors that affect
individual aging in different ways include one's religiosity, career, intellectual hobbies, sociability, and
whether or not the person has someone to care for.

3.2 Discussion

Let us take a closer look at the personal factors that influence the acceleration or deceleration of biological
aging in working and non-working male pensioners. Firstly, religiosity. For non-working male pensioners,
going to church regularly is favorable, for those working with permanent employment, any religiosity is
favorable. Part-time pensioners have better results with atheism or partial religiosity. Secondly, the career.
The continuation of full-time work after reaching the retirement age is favorable only at a very high level of
the career ladder and is unfavorable at the low and medium levels. Continuing to work part-time (and
changing jobs) is favorable at any career level, and most favorable at a low level. The initial career level for
non-working pensioners probably does not have a significant impact on the relative aging index. Thirdly,
intellectual hobbies. This is a very favorable factor for part-time pensioners. For full-time pensioners, it
becomes unfavorable, and for non-working people, it does not make a big difference. Fourth, sociability is also
a very favorable factor for part-time pensioners; for full-time pensioners, the factor most likely does not
influence their life, since their level of sociability is already high (apparently in connection with work). For
non-working pensioners, the factor is rather favorable. Fifth, the presence of someone to care for. For non-
working male pensioners, the presence of someone to care for is an unfavorable factor; for full-time workers,
it is favorable to have an object of care that requires little care. For part-time workers, it is most likely better
not to have anyone to care for.

The situation is generally similar for women, but in their case, female pensioners who continued to work
immediately after reaching the retirement age do not differ in biopsychological indicators from those who left
work, although in general, the trend persists that women who continue to work turn out to be biologically
younger. For women, the continuation of work itself is already a positive factor that supports health, but at the
same time, the continuation of part-time work is positive. For women, more factors are positive in terms of
maintaining health: in addition to continuing to work after retirement, and various types of activities, the
following factors are positive: having an education, receiving additional education after retirement, optimism.
The negative factors are aggressiveness and concentration on the family.
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In our study, we found a group of respondents whose behavior after retirement could be considered ideal
in terms of slowing down the pace of relative biological aging. These are men who have continued to work
after retirement, but only with part-time employment (Hayward et al., 1994). This group included men who,
after retirement, had changed their profession, or transferred to another job, or simply stayed at the same
place, but on a part-time basis. This group includes both people who have not made any career advances and
those who have achieved professional success. We believe that this group was made up of men who took
advantage of retirement to change their lives for the better. On the one hand, maintaining part-time
employment gave these respondents positive socialization, a sense of inherent importance, financial support,
and on the other hand, since they were employed part-time, they had more time for rest and some other
activities and hobbies. Engaging in one's interests is favorable for this group. The most favorable factor for
men employed part-time is the development of intellectual hobbies, productive personal communication, and
the expansion of their social circle.

A similar strategy is also suitable for women (partial professional employment with the development of
their interests and hobbies), but only 1 percent of female pensioners choose it. For women, this is also a very
favorable strategy that helps slow down the rate of biological aging. It can be assumed that for women, in this
case, the development of creative hobbies, obtaining additional education, and perhaps a change of activity
would be a more suitable path. This coincides with the literature data that showed a positive effect of getting a
master's degree on the health of women of retirement age.

4 Conclusion

o The lowest index of relative biological aging was found in mature respondents who continued to work
part-time. Continuing to work full-time was less favorable. Stopping work completely was even less
favorable. In men, the lowest indicators of the relative biological aging index were found in the men who
continued working part-time. Biologically, they were on average 20 years younger than their peers, but
psychologically they considered themselves older than their peers, thinking they had achieved great
results but had fewer opportunities for further growth. In mature women, the lowest rates of biological
aging were also observed in those who continued to work part-time; they were on average 15 years
younger than their peers. In second place were the women who continued to work full-time, and in third
place were the women who had left work.

e There is a relationship between the index of relative biological aging and personal characteristics. In men,
the relative aging index is lowered by the number of relocations, continued work after retirement, a high
indicator of the expected retirement age, and increased only by living in a large city. In women, the relative
aging index is lowered by changing the place of residence, continuing to work after retirement, a high
indicator of the expected retirement age, higher education, creative hobbies, studying after retirement, life
satisfaction, and increased by living in a large city, aggressiveness, or having a family.

e Personal factors contributing to the slowing down of biological aging differ in men who continue their
work and those who have stopped it. For those who have stopped working, a high level of religiosity,
church attendance, the presence of intellectual hobbies, average sociability, the presence of someone to
care for is favorable. For those who continue to work full-time, high and medium-level religiosity, a
medium career level, caring for someone who requires little care are also favorable. For part-time workers,
religiosity does not matter, the career level may be insignificant, and it is favorable to have intellectual
hobbies and a large social circle.
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