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tics in this case makes it possible to de-
termine an adequate amount of therapy 
and pharmacological correction of disor-
ders of bone metabolism. The inclusion of 
bone resorption markers in the standard 
examination program for RA patients can 
reduce the risk of developing low-energy 
fractures and improve the quality of life 
of patients.

1. Елисеев М.С. Ревматоидный артрит на 
Конгрессе EULAR-2014 в Париже: новые за-
дачи, новые перспективы. Ревматология. 
2014;5(16):2-5. [Eliseev MS. Rheumatoid arthritis 
at the EULAR 2014 Congress in Paris: new chal-

lenges, new perspectives. Revmatologiya [Rheu-
matology]. 2014;5(16):2-5. (InRuss.)].

2. Мясоедова С.Е., Лесняк О.М., Меньши-
кова Л.В. Распространенность ревматоидного 
артрита в России (по данным эпидемиологиче-
ского исследования). Терапевтический архив. 
2010;5:9-14. [Myasoedova SE, Lesnyak OM, 
Men'shikova LV. The prevalence of rheumatoid 
arthritis in Russia (according to the epidemiolog-
ical study). Terapevticheskij arhiv [Therapeutic 
Archives]. 2010;5:9-14. (InRuss.)].

3. Aletaha D, Neogi T, Silman AJ. Rheuma-
toid arthritis classification criteria: an American 
College of Rheumatology. European League 
Against Rheumatism collaborative initiative.  Ann 
Rheum Dis. 2010;69:1580-88. doi:10.1136/ar-
d.2010.138461corr1. 

4. El Maghraoui A, Rezqi A, Mounach A. 
Prevalence and risk factors of vertebral frac-
tures in women with rheumatoid arthritis using 

vertebral fracture assessment. Rheumatology. 
2010;49(7):1303–10.

5. Holick MF. Vitamin D: a d-lightful solution 
for health. J Investig Med. 2011;59(6):872–80. 
10.2310/JIM.0b013e318214ea2d 

6. Ivaska K.K., Gerdhem P., Vaananen H. 
K.  Bone Turnover markers and prediction of 
fracture: a prospective follow-up study of 1040 
elderly women for a mean of 9 years. JBMR. 
2010;25:393–403.

7. Kim S.Y., Schneeweiss S., Liu J. Risk of 
osteoporotic fracture in a large populationbased 
cohort of patients with rheumatoid arthritis. Arthr-
ResTher. 2010;12:154

8. Koivula M-K., Ruotsalainen V., Björkman 
M., Nurmenniemi S. et al. Difference between to-
tal and intact assays for N-terminal propeptide of 
type I procollagen reflects degradation of pN-col-
lagen rather than denaturation of intact propep-
tide. Ann ClinBiochem. 2010;47:67–71. 

Литература

Introduction. Simultaneously with 
the increase in life expectancy in most 
countries of the world, including Russia 
[34-35], the share of older people in the 
population is growing. Since 2003, the 
average life expectancy in the Russian 
Federation for those born in 2020, ac-
cording to the State Statistics Committee, 
is 73.4 years [30], and according to the 
conservative forecast, it will reach 75.4 
years by 2035.

One of the areas of activity where the 
proportion of older workers is high is sci-
ence. The development of science is one 
of the priority goals in the Russian Feder-
ation. In 2018, the National Project "Sci-
ence" was approved, the goals of which 
are [30]:

1) ensuring the presence of the Rus-
sian Federation among the five leading 
countries of the world engaged in re-
search and development in the field of 
priority areas for scientific and technolog-
ical development areas;

2) ensuring the attractiveness of work 

in the Russian Federation for leading 
Russian and foreign scientists and young 
promising researchers;

3) outstripping the increase in domes-
tic spending on research and develop-
ment, compared with the growth of the 
country's gross domestic product.

To achieve these goals, the project 
"Science" sets the following tasks [18]:

1) Creation of at least 15 world-class 
scientific and educational centers based 
on the integration of universities and sci-
entific organizations and their coopera-
tion with organizations operating in the 
real sector of the economy;

2) creation of world-class scientific 
centers, including a network of interna-
tional mathematical centers and genomic 
research centers;

3) updating at least 50 percent of the 
instrument base of the leading organiza-
tions performing research and develop-
ment;

4) development of advanced infra-
structure for research and development, 
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Along with the increase in life expectancy in most countries of the world, including in Russia, 
the proportion of people in older age groups is growing. The authors carried out a scientific re-
view of the problem of "active longevity" and the prospects for its study in a group of researchers. 
Currently various components of the question of "active longevity «are widely studied. However, 
in relation to researchers, most of its problems have not been studied systematically, there are 
practically no justified preventive measures, as well as measures to normalize the functions that 
have already been violated in a particular researcher. The development of the problem of active 
longevity of researchers will help to formulate a set of measures to extend the effective profes-
sional longevity of researchers and ensure scientific continuity.
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innovation activities;
5) the formation of an integral sys-

tem of training and professional growth 
of scientific and scientific-pedagogical 
personnel, providing conditions for the 
implementation of scientific research 
and development by young scientists, 
the creation of scientific laboratories and 
competitive teams.

According to the National Research 
University Higher School of Economics 
[11], by 2020 the Nauka national project 
became the leader in budget execution 
(50.3%, or 21.7 out of 43.1 billion rubles), 
especially in the sections “Development 
of scientific and scientific and industrial 
cooperation "(the budget was execut-
ed by 73.8%) and" Development of ad-
vanced infrastructure for research and 
development in the Russian Federation 
"(44.5%). However, in the section "Devel-
opment of human resources in the field 
of research and development" there is a 
relative lag (15.4%), which requires un-
derstanding and analysis of the reasons. 
In this review article, we tried to analyze 
the existing scientific data on one of the 
most important areas in the development 
of human resources in science - active 
longevity of researchers in the context of 
the global problem of active longevity of 
the population as a whole.

The purpose of this work was to con-
duct a review of domestic and foreign lit-
erature related to professional longevity 
and analyze the receipt of data in relation 
to scientific activities, to indicate the pros-
pects for studying this issue.

Materials and methods. A descriptive 
review of scientific publications for the 
last 10 years on the main scientific data-
bases (elibrary.ru, dissercat.com, GOO-
GLE SCHOLAR, MEDLINE, PUBMED) 
related to the issue of active longevity of 
working people was carried out. Date of 
request: January 20, 2021.

Results. Active longevity of research-
ers: not necessary or necessary? 

The professional activity of scientists 
requires a high level of education, a long 
time for mastering the theoretical and 
practical aspects of the subject, is char-
acterized by great intellectual workload 
and has a high social significance. All this 
determines the importance of maintain-
ing the professional health of scientists 
[26]. However, a search in domestic and 
foreign databases (elibrary.ru, dissercat.
com, GOOGLE SCHOLAR, MEDLINE, 
PUBMED) did not allow us to find works 
devoted to the study of active longevity 
/ healthy aging in individuals engaged in 
scientific activities. So, a number of do-
mestic works on various aspects that can 
be attributed to the problem of active lon-

gevity of mental workers, included other 
persons - managers and administrators, 
engineers and operators - or did not 
specify at all the nature of mental work 
[8,21], therefore, obtained in their results 
can hardly be transferred to researchers. 
The issues related to the active longevity 
of scientific workers (or the problems of 
aging) were not considered even in the 
voluminous work of AG Alakhverdyan, 
dedicated to the current state of scien-
tific personnel [1]. The Federal Target 
Program (FTP) “Scientific and Scientif-
ic-Pedagogical Personnel of Innovative 
Russia” for 2009–2013, as well as the 
scientific project of the Russian Academy 
of Sciences (RAS) for 2006–2008, [19] 
the science of young researchers and 
completely ignored the issues of reten-
tion in science and maintenance of the 
effectiveness of the work of older scien-
tists. That is why, relying on the found 
literary sources, this problem can still be 
approached only indirectly, which will be 
considered below.

Physical and mental health of re-
searchers. Professional health is a 
combination of psychophysiological and 
physiological parameters that ensure 
high performance and professional lon-
gevity. The greater the stock of functional 
reserves of the body, the higher the ef-
ficiency of professional activity and the 
period of professional longevity [20]. Oc-
cupational health consists of emotional, 
cognitive and behavioral components 
and directly affects the efficiency of activ-
ities, work capacity, as well as the mental, 
physical and social well-being of the em-
ployee [12].

Domestic works on assessing the 
health status of research workers  as a 
whole, regardless of age, not to mention 
the elderly, are  not enough.  So,  Savina 
A. A.  [24]  revealed an increased growth 
rate of general and primary morbidi-
ty among employees of the Russian 
Academy of Sciences  (RAS),  exceed-
ing the average indicators for Russia 
by 2.7 and 3.2  times, respectively. Thus 
a high rate of growth of primary mor-
bidity observed in endocrine diseas-
es (61%) tumors (55%), diseases of the 
urogenital system and diseases, caused 
external causes  (by  42.0%),  pathology 
musculoskeletal system (30.0%) and cir-
culatory system  (by  28.0%). Among the 
reasons for hospitalizations, problems of 
the circulatory system were in the lead 
(31.9%), followed by the genitourinary 
system (14.1%), digestive organs (9.5%), 
neoplasms (8.9%), pathology of the mus-
culoskeletal system (8.2%) and external 
causes (6.5%).

In another study, researchers,  con-

tact with various occupational haz-
ards,  showed an increase in disease 
risk in  2.6  -  4.6  times,  by  comparison 
with those,  who had no occupation-
al hazards  [3],  but a separate analy-
sis of older workers and the control 
group of another there was no profile 
in the study.  In a series of studies have 
shown,  that the SRI staff,  has not yet 
reached the  pre-retirement  age  (mean 
age  48.4  and  46.7  years)  were more 
common risk factors, like abdominal obe-
sity, smoking and lack of exercise, while 
the university staff - stress and distur-
bance nutrition.  Despite the high level 
of education of the respondents,  they 
were poorly informed about the presence 
at such risk factors,  like  high cholester-
ol and hyperglycemia. These studies also 
showed a high level of stress in workers of 
the two studied categories, accompanied 
by an increase in blood pressure [10,17].

In addition,  in the researchers signifi-
cantly more frequently, than the universi-
ty staff, it was detected high anxiety, anx-
ious - depressive syndrome and clinically 
significant depression. [14]  However, 
these studies did not provide for a com-
parison with similar indicators in people 
who are not engaged in scientific work, 
so it is not possible to answer the ques-
tion of whether the state of health of re-
searchers differs from the population; 
the older age group was also not stud-
ied. Nevertheless, when analyzing these 
results, it can be assumed that preven-
tive work with the medical component of 
active longevity of researchers should be 
started long before they reach the pre-re-
tirement and especially retirement age. 
Psychological work is likely to be equally 
important, since as high emotional stress 
and stress (which were identified in the 
discussed works) accelerate aging [25].

The importance of the psychological 
component for the work of researchers 
is also evidenced by a study on a small 
number of research institutes of different 
ages, in which the assessment of psy-
chological well-being and satisfaction 
with professional achievements turned 
out to be low, despite the fact that they 
considered their health to be satisfactory 
and the level of cognitive functions high. 
At the same time, managers (and they 
are, presumably, older than lower-rank-
ing employees) showed a higher level of 
autonomy, self-efficacy and professional 
well-being and naturally higher achieve-
ments in the implementation of profes-
sional goals [26]. Although this study did 
not specifically target older scientists, it 
does provide some insight into the pos-
sible psychological implications of main-
taining active longevity in them.



2’ 2021 121

The subjective assessment of health, 
based solely on physical well-being, is 
becoming a key parameter in the new in-
terpretation of aging: It is much more im-
portant to feel healthy than to have formal 
confirmation of it. Apparently, the psycho-
logical state also has a very large influ-
ence on the subjective assessment of the 
state of health. When studying patients 
with chronic somatic diseases (diabetes 
mellitus, obesity, arterial hypertension) 
aged 45 to 80 years, it turned out that 
the subjective assessment of their own 
health was inversely related to such in-
dicators of psycho-emotional state as the 
level of depression, reactive anxiety and 
personal anxiety [ 28]. Moreover, a pos-
itive orientation towards the socially ac-
tive and rewarding aspect - a favorite job 
- was associated with a more positive and 
stable psycho-emotional state, lower lev-
els of depression and anxiety, and higher 
social achievements. Of the options pro-
posed (health status, family well-being, 
material security, favorite job, principles 
and beliefs), only the choice of a favorite 
job as the main value orientation correlat-
ed with a higher health-related QoL [28]. 
D.M. also speaks of a similar influence. 
Rogozin [23]: in his opinion, the most sig-
nificant factors that determine the subjec-
tive perception of health are not age, but 
higher education, professional employ-
ment, and a variety of labor practices. Er-
udite people who manage their free time 
on their own (flexible hours), according to 
the study, assessed their state of them-
selves much better than those who were 
looking for external causes of their prob-
lems (pinning their hopes only on guard-
ianship and care from the state).

Dynamics of the number of scientif-
ic personnel and its age structure. The 
number of scientists in various branch-
es of science gradually increased in the 
second half of the 20th century, while in 
the post-Soviet period (1994-2010) the 
number of scientific personnel decreased 
significantly in almost all areas (in med-
ical sciences by 11%, in natural scienc-
es - by 22%, in technical sciences - by 
33%, social - by 27%, agrarian - by 26%), 
with the exception of the humanities (an 
increase of 41%. [1] In the period up to 
2018, the number of personnel of scien-
tific organizations in Russia continued to 
decrease (by 7.3 % compared to 2010) 
and amounted to 682.5 thousand people, 
which was 3.6% compared to 2017 (Ta-
ble 1) [22].

We can see in the table that, although 
there is a decline in headcount across all 
categories, it has affected support per-
sonnel more, which may be due to low 
wages and growing skill requirements. 
Due to the outflow of young personnel 
in the period from 1990 to 2010, among 
Russian scientists, the share of research-
ers in the older age group increased sig-
nificantly, while the percentage of young 
and middle-aged scientists decreased. 
At the time of 2010, 25.2% of scientists 
in the Russian Federation were aged 60 
and older [1]. The main reason for this 
age bias is the outflow of a young and ac-
tive part of research workers abroad or, 
if they stayed in Russia, leaving science 
as an industry funded on a leftover basis 
and having unclear development pros-
pects. However, this is not the subject of 
this article; we will be more interested in 
the trends of the last decade. In the past 

three years, the number of researchers 
with higher scientific qualifications - can-
didates and doctors of sciences - has 
also decreased: in 2016 compared to 
2020 - by 2.8%, in 2017 - by 4.7% and in 
2018 by 2.9%. 2010 to 2018 this indicator 
decreased from 105.1 to 100.3 thousand 
people. (by 4.6%). Ratay and Tarasenko 
believe that since 2010, the average age 
of researchers has decreased from 48 to 
47 years (candidates of sciences - from 
53 to 51 years, persons without a scien-
tific degree - from 45 to 44 years), and 
doctors of sciences - increased from 62 
to 63 years old [22]. We believe that the 
age difference of 1 or 2 years is unlikely 
to indicate a trend that has taken shape.

2010 to 2018 the number of the age 
group of 30-39 years increased by 1.5 
times, and the share of scientists of this 
age in the total number of researchers - 
from 16.2 to 26.5%. The share of the age 
group under 39 years old has remained 
practically unchanged since 2017 (Table 
1) [22]. According to other data, by 2018 
scientists under 39 years old accounted 
for almost 44%, the share of scientists 
over 60 years old was not much less, but 
the share of the middle generation (40 
- 59 years old) was characterized by a 
"failure" [2]. By 2018, the number of re-
searchers over the age of 70 was 33.5 
thousand out of 360 thousand, that is, 
at least a tenth of all researchers, or 3.5 
thousand more than in 2008 [6].

Age-related aspects of scientific ac-
tivity. The aging problem can be viewed 
from different points of view: passport 
age, biological age, social age, mental 
age. They do not always coincide. For 
different work activities, the age defining 
an employee as “elderly” is apparently 
not the same and can vary over a wide 
range. In particular, mental and social old 
age among mental workers and creative 
professions can occur at a rather old age 
[32]. The influence of the general work-
load and the level of education on the 
professional longevity of older people is 
clearly traced [7], hence the potential for 
continuing professional activity among 
researchers is undoubtedly higher than 
among people of many other profes-
sions. Indeed, employment of older peo-
ple is higher in areas with a high level 
of utilization of advances in science and 
technology, and science workers, along 
with doctors and teachers, have high em-
ployment rates for older people [31]. 

Sociologists and psychologists of sci-
ence have actively studied the relation-
ship between aging and scientific perfor-
mance [42]. The work of researchers may 
be assessed by several criteria, the main 
of which are:

The number of employees of scientific organizations by category,
taking into account the dynamics of age groups [22]

Number of pateints (n) Growth rate, percent
2010 2017 2018 2018 к 2010 2018 к 2017

Total 736 540 707 887 682 541 -7.3 -3.6
Researchers 368 915 359 793 347 847 -5.7 -3.3
Technicians 59 276 59 690 57 716 -2.6 -3.3
Support staff 183 713 170 347 160 577 -12.6 -5.7
Other personnel 124 636 118 057 116 401 -6.6 -1.4

Age groups of researchers
Total 368915 359793 347847 -5.7 -3.3
≤ 29 years old 71194 66376 60634 -14.8 -8.7
30-39 years old 59910 91429 92106 +53.7 +0.7
40-49 years old 54113 51149 52800 -2.4 +3.2
50-59 years old 88362 59893 54830 -37.9 -8.5
60-69 years old 60997 57414 54076 -11.3 -5.8
≥ 70 years old 34339 33532 33401 -2.7 -0.4
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1) creativity is large ("breakthrough") 
scientific achievements and the creation 
of new directions in science; 2) produc-
tivity; 3) influence on other scientists and 
(often judged by citation). 

With regard to scientific creativity, two 
categories of research can be distin-
guished with completely opposite results. 
The first group of studies examined ex-
traordinary scientific achievements such 
as Nobel Prize winners; they showed that 
the studies subsequently awarded these 
prizes were mainly performed by people 
under 40 [41,52,55]. When analyzing 414 
Nobel prizes for the period from 1901 to 
1992, it was proved that over the years 
the age distribution of laureates in the 
field of physics, chemistry, medicine 
in different years is approximately the 
same [51]. In physics, the time of maxi-
mum creativity occurs at the age of 31-
35 years, in medicine - 31-35 years, in 
chemistry - 36-40 years. About 7% of the 
physics laureates make their discoveries 
before the age of 25. Only 6% of all No-
bel laureates have made breakthrough 
discoveries after the age of 50. In the 
19th century, the psychologist Beard [38] 
studied the relationship between creativ-
ity and age and concluded that young 
people have a lot of enthusiasm, but little 
experience, and the old enthusiasm has 
little, but experience more than enough, 
therefore, creativity will reach its maxi-
mum at the intersection of these two fac-
tors - experience and enthusiasm. This 
partly explains why the peak of creativity 
in different fields of activity occurs at dif-
ferent ages. It is possible that there is an 
age shift from scientific research to fulfill-
ing other roles in science (for example, 
transfer of experience, teaching), more 
typical for researchers of the "average" 
and less typical for the most prominent 
scientists [51].

In terms of scientific productivity, 
some studies have also shown that 
young researchers are more produc-
tive than older researchers [43,45,50]. 
However, there are other results as well. 
Thus, even in the early works of Leh-
mann [47-48], it was established that 
the peak of productivity of scientists 
falls on 30-39 years, although in differ-
ent branches of science it differs some-
what: physicists - 32-33 years, math-
ematicians - 23 years, physiologists 
- 35 -39 years old, astronomers - 40-44 
years old. In the future, no fewer stud-
ies have shown that the most productive 
and most influential on science are not 
young researchers, but middle-aged and 
older scientists [37,39,40,46,53,54].

The influence of scientists on the 
professional environment through pub-

lications is the main factor of recogni-
tion in the scientific community and a 
direct consequence of the activity and 
effectiveness of scientific activity; sub-
sequently, the citation index and the so-
called impact factor were added to the 
number of publications. In an internation-
al project in the late 1970s. with the par-
ticipation of more than 10,000 research-
ers, two peaks of the publication activity 
of scientists in the natural sciences were 
identified - at the age of 45-49 and 55 
[16]. In some studies, higher productivi-
ty and impact factor were noted among 
young scientists. However, others have 
shown a higher productivity and impact 
on the scientific environment among old-
er scientists, confirms Merton's theory of 
"accumulation of benefits": researchers 
who are active in scientific work from a 
young age accumulate more "scientific 
capital" and thereby subsequently get 
the opportunity to do better. access to 
finance, equipment, etc., which in turn 
help them stay productive longer [44,49]. 
Recently, it turned out that middle-aged 
scientists publish no fewer high-quality 
papers, but at the same time, they pub-
lish as co-authors a lot of papers with 
a lower impact factor, which in general 
somewhat “dilutes” their average per-
formance. After 50 years, researchers 
reduce the number of publications, but 
their scientific influence (impact factor) 
rises again. In other words, if a research-
er does not leave his scientific activity, 
then his productivity, measured by the 
number of high-quality publications, only 
increases throughout his career [44]. All 
the precipitated work was carried out on 
foreign scientific material. In domestic 
scientometrics, this direction has been 
studied extremely insufficiently. Thus, 
the position, length of scientific work and 
the Hirsch index were identified as pre-
dictors of the 5-year publication activity 
of domestic medical scientists; although 
the contribution of scientific work expe-
rience was about 10%, this can be con-
sidered an indirect confirmation of the 
fact that persons working in science for 
a long time do not lose their effective-
ness [29].

Advantages and importance of old-
er age in the research team. A large 
number of researchers in older age 
groups are employed in research insti-
tutes, departments of universities, insti-
tutions of postgraduate education and 
often constitute the "backbone" of scien-
tific schools [4]. For obvious reasons, the 
level of scientific qualifications and re-
search experience among employees of 
older age groups, on average, exceeds 
that of young people [5]. To ensure sci-

entific continuity and transfer of experi-
ence without loss, professional growth 
of young people, mentoring by the older 
generation of researchers is necessary 
[9, 15], and to create full-fledged scientif-
ic schools, 2-3 generations are required 
[21].

The experience of teamwork in a 
team, the ability to independently make 
important decisions and be responsible 
for them are associated with the acti-
vation of business potential, which in-
creases in some employees with age, 
while others do not, depending on psy-
chological characteristics [33]; this posi-
tion can be fully attributed to the pecu-
liarities of scientific activity. Compared 
to young people, older people are better 
prepared for the development of complex 
multi-level projects, multifactorial expert 
assessment, making informed decisions, 
counseling, etc. Changes can make a 
significant contribution to improving the 
effectiveness of scientific work of older 
age groups and increasing their profes-
sional activity. working conditions: for ex-
ample, the expansion of digitalization, the 
possibility of "remote work", the formation 
of working teams from people from dif-
ferent regions and countries, as well as 
the expansion of access to databases 
and information resources. Young, but 
less qualified workers (secretaries, as-
sistants, trainees, junior employees) can 
undertake support and technical support 
for the work of such specialists [27]. So, 
the scientific potential and efficiency of 
a researcher may depend not only and 
not so much on the calendar age, but on 
his “professional health” and the ability to 
restructure the priorities of his scientific 
activity in accordance with changing age 
abilities and experience. Interestingly, the 
change in the role of a particular scientist 
in the scientific hierarchy abroad is traced 
in the fact that with age, scientists (pro-
fessors) in the list of co-authors of publi-
cations move from the first position to the 
last, since the first author, as a rule, is the 
main performer of the work, and the lead-
er more often it is indicated by the last 
[27,36] in Russia such a tendency in the 
list of authors is just being formed. In this 
regard, perhaps one of the indicators of 
achieving the goals in the national project 
"Science" is not optimal, which says that 
with the advanced development of sci-
ence, it is planned to rely exclusively on 
the young. According to the project, the 
share of scientists under the age of 39 
should reach 50.1%. However, according 
to experts, the age structure of “effective” 
science should be different, with the dom-
inance of the 40-60 age group and equiv-
alent, approximately 20%, groups under 
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39 and over 60 [2]. All the arguments in 
favor of the high importance of senior re-
searchers, presented by us above, also 
confirm this point of view.

Conclusion. Thus, productivity and 
impact on the scientific environment is 
not a simple function that diminishes with 
age. Effective strategies for the develop-
ment of science must take into account 
the characteristics of scientific research 
as a collective activity and focus not only 
on the ability of individuals to "enlight-
en" and discover. Science has come a 
long way from the individual talents and 
properties of individual great scientists 
to teamwork, coordinated work, the dy-
namic progress of which depends on 
researchers of all ages. Currently, there 
is a fairly large proportion of interested 
youth in the composition of scientists and 
a significant group of elderly people with 
qualifications, degrees and titles, while 
a relatively small section of middle-aged 
people. But it is the smaller link that is 
considered the most productive, having 
both strength and sufficient experience in 
the profession. 

Moreover, in ten years - this small link 
of middle age will move into the category 
of older age, which, accordingly, will be-
come more and more small in number. 
This will make it more relevant than ever 
to preserve the active longevity of this 
group of scientists, to preserve the active 
working capacity of researchers as long 
as possible, which requires an effective 
solution to the following problems: main-
taining a satisfactory state of physical 
health, high working capacity, reducing 
fatigue, maintaining a high quality of life, 
preventing and reducing the severity of 
disorders anxiety-depressive circle; spe-
cial attention is required to maintain high 
mental performance, that is, the preser-
vation of cognitive functions.

Conclusions. Currently various 
components of the issue of "active aging" 
are being actively studied. However, in 
relation to research workers, most of his 
problems have not been studied system-
atically, there are practically no justified 
preventive measures, as well as mea-
sures to normalize functions that have 
already been impaired in a particular 
researcher. Working out the problem of 
active longevity of research workers will 
help formulate a set of measures to pro-
long the effective professional longevity 
of research workers and ensure scientific 
continuity.

In connection with the active longevity 
of researchers, further study of the fol-
lowing aspects is necessary to develop 
sound, expedient and effective methods 
of prevention and rehabilitation:

1. The state of health and measures 
to maintain it: a) risk factors and diseas-
es common to the population of pre-re-
tirement age b) nosological units and 
risk factors more typical of researchers 
of pre-retirement and retirement ages c) 
organizational, methodological and med-
ical measures for protection health of re-
searchers 

2. The state of functions associated 
with the implementation of scientific ac-
tivities, such as performance and fatigue, 
cognition, disorders and disorders of the 
anxiety-depressive circle, professional 
burnout, knowledge of computer technol-
ogy, knowledge of foreign languages 

3. The state of the adaptation reserve: 
effective interaction with colleagues and 
communicative competence, satisfaction 
with the position in the team, financial 
well-being, recognition in the scientific 
community (correspondence of the po-
sition / title to ambitions, achievements), 
the attitude of colleagues (presence of 
the label “old man”), leadership and or-
ganizational qualities, mentoring and 
transfer of scientific skills to young em-
ployees. 

A holistic vision of the above pro-
cesses, their impact on life expectan-
cy, risk factors and triggers, as well as 
measures for their prevention among 
researchers has yet to be studied and 
developed.

1. Алахвердян А.Г. Динамика научных ка-
дров в советской и российской науке сравни-
тельно-историческое исследование/ М.: Изд-
во «Когито-Центр», 2014. – 263 с. [Alakhverdy-
an  AG. Dynamics of scientific personnel in Soviet 
and Russian science in comparative-historical re-
search. Moscow: Publishing House ‘Kogito-Cen-
ter’, 2014; 263].

2. Возовикова Т. Диагноз - перекос. Как до-
стичь возрастного баланса в науке? Поиск. 
2018,3:11–12 [Vozovikova T. Diagnosis-skew. 
How to achieve age balance in science? Poisk 
[Search]. 2018,3:11–12]

3. Гаджиев Г.Д., Гречаный Г.В. Влияние 
производственных факторов на показатели 
заболеваемости сотрудников научно-иссле-
довательских институтов Иркутского научного 
центра Сибирского отделения Российской Ака-
демии Наук. Сибирский медицинский журнал. 
2007;3:70-73. [Gadzhiev GD, Grechanyy GV. In-
fluence of production factors on the morbidity in-
dicators of employees of research institutes of the 
Irkutsk Scientific Center of the Siberian Branch of 
the Russian Academy of Sciences. Siberian Med-
ical Journal. 2007;3:70-73].

4. Гретченко А.А. Проблемы кадрового обе-
спечения инновационного развития России 
(на примере российской науки). В сб.: «Про-
блемы модернизации экономики России в 21 
веке», 4-6 декабря 2008 г. М.: ВГНА, 2008, 543 
с. [Gretchenko AA. Problems of personnel sup-
port of innovative development of Russia (on the 
example of Russian science). V sb.: Problemy 
modernizacii ekonomiki Rossii v 21 veke [In the 

coll.: Problems of modernization of the Russian 
economy in the 21st century], December 4-6, 
2008. Moscow: VGNA, 2008; 543].

5. Дежина И.Г. Молодежь в науке. Социо-
логический журнал. 2003;1:71-87. [Dezhina IG. 
Youth in science. Sociological Journal. 2003;1:71-
87].

6. Дежина И., Егерев С. Сколько же уче-
ных в современной России и на что они 
способны. Независимая газета. 7 апреля 
2020 г. URL: https://yandex.ru/turbo/s/ng.ru/sci-
ence/2020-04-07/10_7837_scientists.html [De-
zhina I, Egerev S. How many scientists are there 
in modern Russia and what they are capable of. 
Nezavisimaya gazeta [Independent newspaper]. 
April 7, 2020 URL: https://yandex.ru/turbo/s/
ng.ru/science/2020-04-07/10_7837_scientists.
html].

7. Доброхлеб В.Г. Ресурсный потенциал по-
жилого населения России. Социологические 
исследования. 2008;8:55-61 [Dobrokhleb VG. 
Resource potential of the elderly population of 
Russia. Sociologicheskie issledovaniya [Socio-
logical research]. 2008;8:55-61].

8. Дудко Т.Л. Обоснование гигиенических 
и реабилитационных мероприятий по профи-
лактике сердечно-сосудистых заболеваний у 
работников умственного труда. Автореферат 
дисс. канд. мед.наук. Москва. 2004. – 28 с. 
[Dudko T.L. Substantiation of hygienic and reha-
bilitation measures for the prevention of cardio-
vascular diseases in mental workers. Abstract of 
the dissertation of the Candidate of Medical Sci-
ences. Moscow. 2004; 28].

9. Думная, Н.Н. Проблема смены поколе-
ний в российской науке. Мир новой экономи-
ки. 2011;1:11. [Dumnaya, NN. The problem of 
changing generations in Russian science. Mir 
novoj ekonomiki [The world of the new Economy]. 
2011;1:11].

10. Здоровье работников умственного 
труда с позиции профилактики сердечно-со-
судистых заболеваний: результаты стандарти-
зованного профилактического обследования/ 
Калинина А.М., Концевая А.В, Кукушкин С.К., 
Белоносова С.В., Поздняков Ю.М., Романенко 
Т.С., Омельяненко М.Г. // Кардиоваскулярная 
терапия и профилактика. 2009;8(7):10-16. [Ka-
linina AM, Kontsevaya AV, Kukushkin SK, Belo-
nosova SV, Pozdnyakov YuM., Romanenko TS, 
Omelyanenko MG. Health of intellectual labor 
workers for prevention of cardiovascular diseas-
es: the results of a standardized preventive ex-
amination. Kardiovaskulyarnaya terapiya i pro-
filaktika [Cardiovascular therapy and prevention]. 
2009;8(7):10-16].

11. Информационный бюллетень ИСИ-
ЭЗ НИУ ВШЭ «Россия – ОЭСР: Монито-
ринг мер политики в сфере науки, техноло-
гий и инноваций». URL: https://issek.hse.ru/
OECD_NTI_1?utm_medium=banner &utm_
campaign=issek_oecd_nti_1. [Information Bulle-
tin of the INCEE SU HSE  "Russia-OECD: Moni-
toring of Policy Measures in the field of Science, 
Technology and Innovation". URL: https://issek.
hse.ru/OECD_NTI_1?utm_medium=banner 
&utm_campaign=issek_oecd_nti_1].

12. Исаев А.А., Никифоров Г.С., Родионова 
Е.А. Психология профессионального здоро-
вья: обзор концепций // Учёные записки Санкт-
Петербургского государственного институ-
та психологии и социальной работы. 2019. 
Том 32. № 2. С. 114-122. [Isaev AA, Nikiforov 
GS, Rodionova EA. Psychology of professional 
health: a review of concepts. Scientific notes of 
the St. Petersburg State Institute of Psychology 
and Social Work. 2019; 32(2): 114-122].

13. Кайрова ЮВ, Кулигина МВ, Кайров АА. 
К вопросу об оценке значимости факторов ри-

Литература



YAKUT MEDICAL JOURNAL
124

ска нарушения здоровья работников умствен-
ного труда. Академический журнал Западной 
Сибири 2006;1:19-20. [Kairova SE, Kuligina MV, 
Kairov AA. On the issue of assessing the signifi-
cance of risk factors for health disorders of knowl-
edge workers. Akademicheskij zhurnal Zapadnoj 
Sibiri [Academic Journal of Western Siberia]. 
2006;1:19-20].

14. Качество жизни, связанное со здо-
ровьем, психологический статус и факторы 
риска сердечно-сосудистых заболеваний у 
работников умственного труда /Концевая А.В, 
Калинина А.М., Белоносова С.В., Поздняков 
Ю.М., Романенко Т.С., Омельяненко М.Г., Ега-
нян Р.А. // Кардиоваскулярная терапия и про-
филактика. 2009; 8(8):56-63. [Kontsevaya AV, 
Kalinina AM, Belonosova SV, Pozdnyakov YuM, 
Romanenko TS, Omelyanenko MG, Yeganyan 
RA. Quality of life associated with health, psycho-
logical status and risk factors of cardiovascular 
diseases in mental workers. Kardiovaskulyarnaya 
terapiya i profilaktika [Cardiovascular therapy and 
prevention]. 2009; 8(8):56-63].

15. Кузнецова А.Р. Особенности подготов-
ки научных кадров для системы образования 
в Российской Федерации. В сб.: Современное 
образование: технологии, методика, наука. 
2018ю – С. 45-48. [Kuznetsova AR. Features of 
training of scientific personnel for the education 
system in the Russian Federation. V sb.: Sovre-
mennoe obrazovanie: tekhnologii, metodika, nau-
ka [In the collection: Modern education: technolo-
gies, methods, science]. 2018: 45-48].

16. Несветайлов, Г.А. Научные кадры: 
возраст и творчество. Социологические ис-
следования. 1998;9:115-119 [Nesvetailov GA. 
Scientific personnel: age and creativity. Socio-
logicheskie issledovaniya [Sociological research]. 
1998;9:115-119

17. Оценка потребности в профилактике 
факторов риска сердечно-сосудистых забо-
леваний в организованных коллективах ра-
ботников умственного труда/ Концевая А.В., 
Калинина А.М., Романенко Т.С., Омельяненко 
М.Г., Попугаев А.И., Белоносова С.В., Позд-
няков Ю.М., Худяков М.Б.// Кардиоваскуляр-
ная терапия и профилактика. 2008;7(7):15-21. 
[Kontsevaya AV, Kalinina AM, Romanenko TS, 
Omelyanenko MG, Parugaev AI, Belonosova SV, 
Pozdnyakov YuM, Khudyakov MB. Assessment 
of the need for prevention of risk factors for car-
diovascular diseases in organized groups of men-
tal workers. 2008;7(7):15-21

18. Паспорт национального проекта «На-
ука». Утвержден президиумом Совета при 
Президенте Российской Федерации по стра-
тегическому развитию и национальным 
проектам (протокол от 3 сентября 2018 г. 
№10). URL: https://storage.strategy24.ru/ files/
project/201901/df7c32faba5f04c462a72fa0768
18e41.pdf [Passport of the national project "Sci-
ence". Approved by the Presidium of the Presi-
dential Council for Strategic Development and 
National Projects (Protocol No. 10 of Septem-
ber 3, 2018). URL: https://storage.strategy24.
ru/ files/project / 201901/df7c32faba5f04c462a-
72fa076818e41. Pdf].

19. Паспорт федеральной целевой про-
граммы «Научные и научно-педагогические 
кадры инновационной России» на 2009–2013 
годы. URL: http://innovbusiness.ru/content/ 
document_r_005D3C2B-131D-4E50-B768-
C93A234FA114.html. [Passport of the federal tar-
get program "Scientific and scientific-pedagogical 
personnel of innovative Russia" for 2009-2013. 
URL: http://innovbusiness.ru/content/ docu-
ment_r_005D3C2B-131D-4E50-B768-C93A-
234FA114.html].

20. Пономаренко В. А. Размышления о 

здоровье. М.: Магистр-Пресс. 2001. 427 с. 
[Ponomarenko V. A. Reflections on health. Mos-
cow: Magistr-Press. 2001: 427].

21. Профилактика нервно-эмоционального 
перенапряжения при умственных видах дея-
тельности / Матюхин В.В., Юшкова О.И., По-
рошенко A.C., Калинина С.А., Ониани Х.Т.// Ка-
занский медицинский журнал. 2009;90(4):521-
525. [Matyukhin VV, Yushkova OI, Poroshenko 
AC, Kalinina SA, Oniani HT. Prevention of ner-
vous and emotional overexertion in mental activi-
ties. 2009;90(4):521-525].

22. Ратай Т.В., Тарасенко И.И. На-
учные кадры: тенденция снижения со-
храняется. Экспресс-информация ИСИ-
ЭЗ НИУ ВШЭ «Наука, технологии, ин-
новации». НИУ ВШЭ, 2019. URL: https://
issek.hse.ru/data/2019/09/25/1540060251/
NTI_N_145_25092019.pdf [Ratai T.V., 
Tarasenko I.I. Scientific personnel: the down-
ward trend persists. Express Information 
of the INCEE SU HSE "Science, Technol-
ogy, Innovation". HSE, 2019. URL: https://
issek.hse.ru/data/2019/09/25/1540060251/
NTI_N_145_25092019.pdf].

23. Рогозин Д.М. Либерализация старения, 
или труд, знания и здоровье в старшем воз-
расте. Социологический журнал. 2012; 4: 62-
93. [Rogozin DM. Liberalization of aging, or labor, 
knowledge and health in old age. Sociological 
Journal. 2012; 4: 62-93].

24. Савина А.А. Состояние здоровья на-
селения, прикрепленного для медицинско-
го наблюдения в медицинские учреждения 
РАН/ред. С.А.Леонов, А.А.Савина. В сб. ФГУ 
ЦНИИОИЗ Росздрава «Новые технологии в 
современном здравоохранении», часть 2. Мо-
сква- 2006. – С.176-181. [Savina AA. The state 
of health of the population attached for medical 
supervision in medical institutions of the Russian 
Academy of Sciences / ed. S.A. Leonov, A. A. 
Savina. In coll. of FSU public health Institute Ro-
szdrav "New technologies in modern healthcare", 
part 2. Moscow. 2006: 176-181.

25. Системный подход в оценке напряжен-
ности труда и умственной работоспособности 
/Капустина А.В., Юшкова Ю.И., Матюхин В.В., 
Калинина С.А., Ониани Х.Т// Вестник ТвГУ. 
Серия «Биология и экология», 2016;1:23-33. 
[Kapustina AV, Yushkov YI, Matyukhin VV, Kalini-
na SA, Oniani HT A systematic approach to the 
assessment of the intensity of work and mental 
health. Vestnik TvGU. Seriya ‘Biologiya i ekologi-
ya’ [Bulletin TvGU. Biology and Ecology Series]. 
2016; 1:23-33].

26. Скитц А.К., Столярчук Е.А. Социально-
психологические детерминанты профессио-
нального здоровья и благополучия сотрудни-
ков НИИ. В сб.: Психология XXI века: психоло-
гия как наука, искусство и призвание. Под ред. 
Шаболтас А. В., Гуриевой С. Д. - Том. 2. Из-
дательство: ООО "Издательство ВВМ" (Санкт-
Петербург), 2018. – С. 540-546. [Skitz AK, Stol-
yarchuk EA. Socio-psychological determinants of 
professional health and well-being of Research 
institute employees. [V sb: Psihologiya XXI veka: 
psihologiya kak nauka, iskusstvo i prizvanie. [In 
the collection: Psychology of the XXI century: 
psychology as a science, art and vocation]. Ed. 
Shaboltas A.V., Gurievoy S. D.-Vol. 2. Publishing 
house: LLC "VVM Publishing House" (St. Peters-
burg); 2018: 540-546

27. Смольницкая Е.С. Медицинские, со-
циальные, психологические и экономиче-
ские аспекты трудоспособности пожилых 
людей. Проблемы старения и долголетия. 
2010;19(1):53-65. [Smolnitskaya ES. Medical, 
social, psychological and economic aspects of 
the working capacity of elderly people. Problemy 

stareniya i dolgoletiya [Problems of aging and lon-
gevity]. 2010;19(1):53-65].

28. Старостина Е.Г. Биомедицинские и пси-
хосоциальные аспекты сахарного диабета и 
ожирения: взаимодействие врача и пациента и 
пути его оптимизации. Автореф. дисс. доктора 
мед. наук. М., 2003 [Starostina EG. Biomedical 
and psychosocial aspects of diabetes and obe-
sity: interaction between a doctor and a patient 
and ways to optimize it. Autoref. diss. doctor of 
Medical Sciences. M: 2003].

29. Трущелев С.А. Развитие методической 
базы оценки результативности научно-иссле-
довательской деятельности и управления эф-
фективностью труда научных работников. Рос-
сийский психиатрический журнал. 2016;2:77-
86. [Trushchelev S.A. Development of the meth-
odological basis for evaluating the effectiveness 
of research activities and managing the effective-
ness of the work of researchers. Rossijskij psihi-
atricheskij zhurnal [Russian Psychiatric Journal]. 
2016;2:77-86].

30. Федеральный закон от 3 октября 2018 
года № 350-ФЗ "О внесении изменений в от-
дельные законодательные акты Российской 
Федерации по вопросам назначения и выпла-
ты пенсий". Российская газета - Федеральный 
выпуск № 223(7686). 5 октября 2018 г. [Federal 
Law No. 350-FZ of 3 October 2018 "On Amend-
ments to Certain Legislative Acts of the Russian 
Federation on the Appointment and Payment of 
Pensions". [Rossijskaya gazeta - Federal'nyj vy-
pusk [Russian newspaper Federal issue No. 223 
(7686). October 5, 2018].

31. Храпылина Л.П. Медико-социальные 
факторы, влияющие на продолжение профес-
сиональной деятельности лиц пожилого воз-
раста и увеличение возраста выхода на трудо-
вую пенсию. Медико-социальная экспертиза 
и реабилитация. 2012;2:36-40 [Khrapylina LP. 
Medico-social factors influencing the continuation 
of professional activity of elderly people and in-
creasing the retirement age. Mediko-social'naya 
ekspertiza i reabilitaciya [Medical and social ex-
pertise and rehabilitation]. 2012;2:36-40].

32. Цыганков В.А., Жаркова С.Л. Классифи-
кация и систематизация трудоспособного на-
селения по возрастным группам. Социологи-
ческие и экономические науки. 2009;4(79):67-
69. [Tsygankov  VA., Zharkova SL. Classification 
and systematization of the working-age popula-
tion by age groups. Sociologicheskie i ekonomi-
cheskie nauki [Sociological and economic scienc-
es]. 2009;4(79):67-69].

33. Шаталова Н. И. Трудовой потенциал ра-
ботника: проблемы, функционирование и раз-
витие. Екатеринбург: УрГЭУ, 1998. С. 85 - 86. 
[Shatalova N.I. Labor potential of an employee: 
problems, functioning and development. Yekater-
inburg: USUE, 1998: 85-86].

34. Шляфер С.И. Основные показатели ра-
боты центров социального обслуживания граж-
дан пожилого возраста и инвалидов в России. 
Проблемы социальной гигиены, здравоохра-
нения и истории медицины. 2019; 27(6):1053-
1057 [Shlyafer SI. The main indicators of the work 
of social service centers for elderly and disabled 
citizens in Russia. Problemy social'noj gigieny, 
zdravoohraneniya i istorii mediciny [Problems 
of social hygiene, health care and the history of 
medicine]. 2019; 27(6):1053-1057] Kontis V, Ben-
nett JE, Mathers CD, Li G, Foreman K, Ezzati M. 
Future life expectancy in 35 industrialised coun-
tries: projections with a Bayesian model ensem-
ble. Lancet. 2017;1;389(10076):1323-1335. 

35. Liang L, Guo Y, Davis M. Collaborative 
patterns and age structures in Chinese publica-
tions. Scientometrics. 2001;54:473–489.

36. Allison PD, Steward JA. Productivity differ-



2’ 2021 125

The problem of diseases of the stom-
ach and duodenum in childhood does not 
lose its relevance [7], which is largely due 
to the lack of dynamics to reduce their 
prevalence and weighting the course. 

The age of formation of the pathology of 
the gastroduodenal zone in the majority 
falls on the school and preschool peri-
ods of life, which is represented mainly 
by gastritis [2, 5, 7], which is, with further 
progression, the morphological basis of 
diseases such as peptic ulcer (PUD). 
YaB belongs to the category of multi-
factorial. The most unfavorable stage in 
children, characterized by the growth of 
the disease, is the period of schooling [1]. 
Familial predisposition to pathology also 
has a pronounced negative effect on the 
formation of ulcer [14]. Predisposition to 
ulcer, as shown by numerous studies, is 
based on the features of neurohumoral 
regulation and morpho-functional char-
acteristics of the stomach, which have a 
genetic basis. As such, an increase in the 
formation of pepsinogen-1, an increase 
in the mass of parietal cells and their hy-
persensitivity to gastrin, congenital defi-

ciency of mucus fukomucoproteins, and 
a number of others are considered [3]. 
In recent years, the features of the cyto-
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Aim: To study the features of clinical manifestations and indicators of circulating cytokines in gastritis in schoolchildren with a family predispo-
sition to peptic ulcer disease.

Material and Methods: 3343 schoolchildren of 7-17 years old were examined in Siberia (Tyva, Evenkia, Aginsky Buryat National District, Kras-
noyarsk). 463 children with gastrointestinal complaints underwent esophagogastroduodenoscopy with biopsy of the gastric mucosa. In accordance 
with the Sydney classification, the morphological diagnosis of gastritis and the presence of Helicobacter pylori was carried out. Blood serum was 
also taken to determine the level of cytokines (IL-2, IL-4, IL-8, IL-18, IL-1β, IFN-α, TNM-α) by ELISA. The studies were approved by the ethics 
committee and the consent of the patients and their parents was obtained.

Results: Schoolchildren with family predisposition to peptic ulcer disease with gastritis more often have dyspeptic manifestations. It was found 
that in children with a familial predisposition, gastritis proceeds with the involvement of the systemic level of cytokine regulation (expression of IL-4, 
IFN-α). Moreover, in children with H. pylori infection, the cytokine regulation of the inflammatory process is specific (TNM-α expression).

Conclusion: The features of the course of gastritis in children with a familial predisposition to peptic ulcer disease have been established, and 
they can be considered markers of the unfavorable course of the pathology.

Keywords: children; gastritis; peptic ulcer; hereditary predisposition; cytokines; DS; GERD.
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