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Abstract. This study is devoted to the analysis of long-term dynamics morbidity and mortality in the Oymyakon region of Yakutia (2000-2023)
in order to justify the need to include the ulus in the Arctic zone. Republic of Sakha (Yakutia).

Materials and methods of research. The work was carried out on the basis of statistical materials provided by the State Budgetary Institution
of the Republic of Sakha (Yakutia) "Yakutsk Republican Medical Information and Analytical Center" for 2000-2023 and data from the All-Russian
Population Censuses for 2002 and 2020.

Results and discussion. As the analysis showed, the current situation The morbidity and mortality rate of the Oymyakon Ulus population
requires special attention not only from the healthcare system but also reflects the population's quality of life. Studies have revealed a number of
serious problems, including a high prevalence of HIV infection due to intensive migration due to industrial activity in the district. The incidence of
sexually transmitted infections (STls), parenteral viral hepatitis, and mental disorders is underestimated due to insufficient population screening, a
lack of proper diagnostics, and a shortage of qualified medical personnel. It has been noted that since 2020, the incidence of community-acquired
pneumonia has increased significantly in the district. These cases are caused by unfavorable environmental or social factors, poor lifestyle prac-
tices, and a weakened immune system, including due to the COVID-19 pandemic. Mortality rates from circulatory diseases and external causes in
the Oymyakon Ulus have been found to be significantly higher than similar data for the Republic of Sakha (Yakutia).

Conclusion. Considering established situation, due to demographic aging and logistical challenges, comprehensive measures to improve the
accessibility and quality of medical care are needed in the Oymyakon district. Development of a mechanism for effective and mutually beneficial
cooperation between the district's central hospital and mining companies, large-scale screening diagnosis of socially significant diseases and
strengthening preventive measures will improve both qualitative and quantitative statistics. To increase the attractiveness of living in the ulus and
attract additional funding from the federal budget, it is advisable to include the Oymyakon ulus in the list of Arctic regions of the Sakha Republic

(Yakutia).
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Introduction. The problem of outflow
of people from remote and hard-to-reach
areas is becoming increasingly relevant
in Russia every year. This is especially
true for Yakutia, a constituent entity of
the Russian Federation characterized
primarily by extreme natural and climatic
conditions and a vast territory with poorly
developed transportation infrastructure.
For example, since 2000, the popula-
tion of the Yakut Arctic has declined by
more than 26%. Moreover, it is typically
the economically active population that is
leaving their former places of residence.
However, it is important to note that on
August 14, 2020, a decree from the head
of the region approved the Strategy for
the Socioeconomic Development of the
Arctic Zone of the Republic of Sakha
(Yakutia) (AZ RS(Y)) until 2035, the pri-
mary goal of which is the preservation of
human capital. Therefore, it is clear that
the strategy places special emphasis
on the development of Arctic medicine.

Thanks to this, the "Oncodesant" project
was implemented in the region in 2020,
multidisciplinary mobile medical teams
were created in 2023, the material and
technical base of medical institutions in
the Arctic uluses is being improved, cer-
tain attention is being paid to scientific
projects related to the health of north-
erners, etc. All of this should gradually
increase the level of satisfaction of the
population of the Arctic Zone of the Re-
public of Sakha (Yakutia) with the quality
of medical care, which in turn will con-
tribute to a decrease in the rate of out-
flow. Indeed, according to our previously
obtained data, dissatisfaction with the
quality of medical services is one of the
main predictors of population decline [1].
We conducted the studies we mentioned
in 2023 in the Oymyakonsky District,
the question of its inclusion in the Arctic
zone remains unclear, although in recent
years, works by scientists from a wide
range of specialties have been published
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substantiating the possibility of including
this ulus in the Arctic Zone of the Repub-
lic of Sakha (Yakutia) [2-4]. It's important
to remember that the population of the
Oymyakon District, according to official
data alone, decreased by 45.7% be-
tween 2000 and 2023. The actual figure
is even higher, as a certain portion of the
registered population actually resides in
Central Yakutia, primarily in Yakutsk.

In connection with the above, the aim
of the work is to analyze the long-term
morbidity and mortality structure of the
population of the Oymyakon district of
Yakutia in order to develop a medical and
social justification for the inclusion of this
ulus in the Arctic zone of Yakutia.

Materials and methods. A compar-
ative analysis was conducted Statistical
data on morbidity and mortality in the Oy-
myakon Ulus from 2000 to 2023, provid-
ed by the State Budgetary Institution of
the Republic of Sakha (Yakutia) "Yakutsk
Republican Medical Information and An-



alytical Center" (YARMIAC). The study
also used data from the All-Russian Pop-
ulation Censuses (ARPC) for 2002 and
2020. Morbidity and mortality rates are
presented graphically using two-year in-
tervals, the data for which were obtained
by averaging.

Results and discussion. Among the
socially significant diseases, Of the reg-
istered cases in the Oymyakon ulus, HIV
infection is of particular concern. Due
to increased migration in the ulus as-
sociated with industrial activity, the HIV
incidence rate in the Oymyakon district
has significantly exceeded the national
average for decades (Figure 1). Between
2005 and 2024, 73 new cases of HIV in-
fection were registered in the ulus, repre-
senting 3.6% of the total number of cases
in the region during the same period. By
comparison, the proportion of residents
of the Oymyakon ulus does not exceed
0.8% of the republic's total population.

It is well known that there is a direct
link between HIV infection and sexually
transmitted infections (STls) and paren-
teral viral hepatitis [5, 6]. However, ac-
cording to official data, the STI incidence
rate in the region is relatively calm (for
example, from 2000 to the present, not
a single case of gonorrhea, chlamydia,
or trichomoniasis has been reported).
However, this is clearly the result of in-
sufficient population screening, a lack
of proper diagnostics, and a shortage of
qualified medical personnel. It is highly
likely that residents of this small ulus who
contract STls receive medical care anon-
ymously or self-medicate due to a lack of
trust in medical confidentiality and subse-
quent stigma, which also contributes to
a distorted picture. For a similar reason,
the data on viral hepatitis are incomplete.
For example, data on primary incidence
of chronic hepatitis B is missing for 2000-
2003, 2013, 2016, and 2019-2021, and
the available figures vary significantly.
However, according to the Yakutia viral
hepatitis patient registry, in 2025, a total
of 141 people were registered for out-
patient care in the Oymyakon District,
including 74 (52.5%) with hepatitis C, 65
(46%) with hepatitis B, and 2 (1.5%) with
hepatitis D.

The data on the primary incidence of
mental disorders in the population also
raises doubts. Thus, if from 2000 to 2017
this indicator in the ulus consistently ex-
ceeded the Russian average by 64.7%,
and the national average by 198.7%,
then from 2018 to 2023, on the contrary,
it became lower by 68.3 and 38.2%, re-
spectively. Here it is necessary to note
that people suffering from mental disor-
ders are prone to suicide [7, 8]. However,
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Fig. 1. Dynamics of the overall incidence of HIV infection in the Republic of Sakha (Yakutia) and
the Oymyakonsky ulus of the Republic of Sakha (Yakutia) in the period from 2000 to 2023.

no trend towards a decrease in mortality
from suicide in the Oymyakon ulus has
been noted over the recent period. On
average, from 2000 to 2023, 4.3 + 2.3
people died from suicide annually in the
district.

Over the past few years, the incidence
of so-called community-acquired pneu-
monia (CAP) has increased significantly
in the ulus. Possible causes include un-
favorable environmental or social factors
(e.g., violation of sanitary and hygienic
requirements in rotational camps), failure
to adhere to healthy lifestyle principles,
and a weakened human immune system,
including due to the emergence of the
SARS-CoV-2 virus in society. As Figure
2 shows, in 2020-2021, the incidence
of CAP in the ulus was 5.6 times higher
than the regional average, and 2.5 times
higher in 2022-2023 (Figure 2). A similar
situation was observed for tuberculosis:
from 2018 to 2021, its prevalence in the

ulus was 1.7-2 times higher than the na-
tional average.

A comparative analysis of the primary
and overall incidence rates of cardiovas-
cular diseases (CVD) in the Oymyakon
Ulus revealed no significant differences
from regional data. However, a study
of the mortality structure revealed that
in some years (e.g., 2010-2011, 2014-
2015, 2020-2021), the CVD mortality
rate in the ulus exceeded regional rates
by more than 90% (Figure 3). This is
primarily due to a significant increase
in the proportion of people of retirement
age, who are typically more likely to die
from cardiovascular diseases. According
to the All-Russian Population Censuses
(ARPC) their proportion in the Oymyakon
Ulus was 8.6% (n = 1,221) in 2002 and
18.6% (n = 1,440) in 2020. Secondly, the
district faces challenges with accessibil-
ity and timeliness of medical care that
meets modern standards. Nearly 40% of
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Fig. 2. Dynamics of incidence of community-acquired pneumonia in the Republic of Sakha
(Yakutia) and Oymyakonsky ulus of the Republic of Sakha (Yakutia) in the period from 2000 to
2023
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the ulus's population lives 340-450 km
from the central district hospital. Most of
the gold mines are also located at a con-
siderable distance from Ust-Nera. During
the Soviet era, this problem was solved
by air travel, but currently, travel within
the district is exclusively by land, creating
significant challenges for both ordinary
residents and healthcare workers.

Another obvious indicator of social
distress among the population of the
Oymyakon ulus is the increase in the ex-
ternal cause mortality rate (ECMR). As a
rule, ECMR is often associated with alco-
hol abuse, psychological factors, crime,
and failure to observe safety precautions
in extreme climatic conditions. During the
period under review, 581 people died in
the region, mainly people of working age
(Fig. 4). Incidentally, it is also cause for
considerable concern that the number
of people in this age group decreased
2.3 times between 2002 and 2020, from
10,295 to 4,561, or from 70.2% to 59.0%
of the total population of the region.

Conclusion: Population decline af-
fects the quality of healthcare, which in
turn is one of the factors contributing to
population migration from their places
of residence, creating a vicious circle.
However, it is important to remember that
preserving and increasing human capital
should be an integral part of any state's
policy. Given this indisputable truth, spe-
cial attention should be paid to health
care issues and the health status of peo-
ple living in the coldest place in the North-
ern Hemisphere. Moreover, in the near
future, morbidity rates among residents
of the Oymyakon may deteriorate in the
near future, both due to existing demo-
graphic trends and as a result of the 2025
flood, which damaged residential build-
ings and infrastructure in all settlements.

The multifaceted nature of the prob-
lem requires a fundamental review of is-
sues related to improving people's quality
of life. Given the presence of a significant
number of profitable mining enterprises
in the ulus, which pose a constant risk
in both epidemiological and environmen-
tal terms, the ulus leadership, with the
support of the Ministry of Health of the
Republic of Sakha (Yakutia), needs to
develop a mechanism for effective and
mutually beneficial cooperation between
the central district hospital of the ulus and
subsoil users without involving intermedi-
aries.

In order to reduce morbidity and mor-
tality among the population, as well as
to foster a culture of health among the
people, the role of preventive measures
in all institutions in the district, regardless
of their specific activities, should be sig-
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Fig. 3. Mortality rates from circulatory system diseases among the population of the Republic of
Sakha (Yakutia) and the Oymyakon Ulus of the Republic of Sakha (Yakutia)
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Fig. 4. Dynamics of mortality among the population of the Republic of Sakha (Yakutia) and the
Oymyakon Ulus of the Republic of Sakha (Yakutia) from external causes

nificantly strengthened, and large-scale
screening for the diagnosis of socially sig-
nificant diseases should be carried out.

In order to increase the attractiveness
of living in the Oymyakon region and at-
tract additional funding from the federal
budget, the republic's leadership needs
to initiate amendments to Decree of the
President of the Russian Federation No.
296 of May 2, 2014 "On the Land Terri-
tories of the Arctic Zone of the Russian
Federation" and add the Oymyakon ulus
to the list of Arctic regions of the Yakut
Arctic.

References

1. Cnenuoe C.C., AHgpeeB M.H., Cnenuosa
C.C. BnusiHme kayecTBa 34paBOOXpaHEHUs1 Ha
OTTOK HaceneHust U3 OTAAnNEeHHbIX pakioHOB AKy-
Tun (Ha npumepe OMMSAKOHCKOro pavioHa). Ycne-
Xu cospemMeHHo20 ecmecmeo3HaHusi. 2023; 7:
42-48. doi 10.17513/use.38069 / Sleptsov S.S.,
Andreev M.N., Sleptsova S.S. The influence of

healthcare quality on the outflow of population
from remote areas of Yakutia (on the example
of Oymyakonsky ulus). Uspekhi sovremennogo
estestvoznaniya. 2023; 7: 42-48 (In Russian). doi
10.17513/use.38069.

2. [Oanuvno HO.I. ®usuko-reorpacuyeckmin
NOAXOA K BblAeneHnto ApKTUYECKOW 30Hbl B AKy-
Tmn. Apkmuka XXI eek. EcmecmeeHHble HayKu.
2016; 1(4): 4-9 / Danilov Yu.G. A physico-geo-
graphical approach to the allocation of the Arctic
zone in Yakutia. Arktika XXI vek. Estestvennye
nauki. 2016; 1(4): 4-9 (In Russian).

3. MeaHoBa PH. Knumatr OnmMskoHbs kak
hakTop OTHeceHus1 K TeppuTopum ApKTUYECKOn
30HblI Poccuiickon ®epepauunun. Bonpockl z2eo-
epachuu  Axkymuu. [pupodHo-KnuMamu4yeckue
ycrosusi Cesepo-BocmoyHou Skymuu. C6. Hayu.
mp. HoBocubupck: Hayka, 2017; 12. 32-37 / Iva-
nova R.N. The climate of the Oymyakon region
as a factor of attribution to the territory of the
Arctic zone of the Russian Federation. Voprosy
geografii Yakutii. Prirodno-klimaticheskie usloviya
Severo-Vostochnoj Yakutii. Collection of scientific
papers. Novosibirsk: Nauka, 2017; 12. 32-37 (In
Russian).

4. VeaHoBa T.C. K Bompocy O BKMOYEeHUU
OrnimsikoHckoro parioHa Pecny6nvkm Caxa (Aky-
M) B cocTtaB ApPKTUYeCKon 30Hbl Poccuiickon



denepauun. Xonod u 3doposwe: C6. Mmamepua-
7108 MEXOUCUUMITUHaPHO20 MOBUMIbHO20 HayH.-
npakm. cemuHapa (24-29 mapma 2021 2.) / nop
pea. C.C. CnenuoBa. Hosocubupck: Hayka,
2023; 24- 33 / Ivanova T.S. On the issue of the in-
clusion of the Oymyakonsky ulus of the Republic
of Sakha (Yakutia) in the Arctic zone of the Rus-
sian Federation. Holod i zdorov'e: Sb. materialov
mezhdisciplinarnogo mobil'nogo nauch.-prakt.
seminara (24-29 marta 2021 g.). Edited by S.S.
Sleptsov. Novosibirsk: Nauka Publ., 2023; 24-33
(In Russian).

5. TMpoxepuH C.B. AkTyanbHble acnekTbl
3a60oneBaemMocTn MHEKLMSIMU, NepeaBaeMbIMm
nonoBbIM MyTeMm, nogen, xueywmx ¢ BUY (Ha
npumepe CeepanoBckoi obnactu). Ypansckuli

meduyuHckull xypHasn. 2020; 4(187): 36-41. doi
10.25694/URMJ.2020.04.06 / Prozherin S.V.
Actual aspects of the incidence of sexually trans-
mitted infections in people living with HIV (on
the example of the Sverdlovsk region). Ural'skij
medicinskij zhurnal. 2020; 4(187): 36-41 (In
Russian). doi 10.25694/URMJ.2020.04.06.

6. XoxnoBa A.B. BupycHble renatutbl B CO-
yeTaHum ¢ BMY-nHdekumen Ha ayToncnmHom ma-
Tepwane. BUY-uHgbekyusa u ummyHocynpeccuu.
2015; 7(72): 77-84 | Khokhlova A.V. Viral hepa-
titis in association with HIV infection on autopsy
material. VICh-infekciya i immunosupressii. 2015;
7(72): 77-84 (In Russian).

7. Bopobuosa A.A., 3aBopoTHuii A.A. Cra-
TUCTUYECKUI aHanu3 BNUsHUA 3aboneBaemocTu

1" 2026 AW B

NCUXUYECKUMW PACCTPONCTBAMU HA CMEPTHOCTb
oT cymumpaa Hacenewusi LlenTpansHoro ®epe-
panbHOro oKpyra. MHHOBaUUOHHbIE Hay4Hble
uccnedosaHusi. 2022; 12-4(24): 126-133. doi
10.5281/zenodo.7 / Vorobtsova A.A., Zavorotny
A.A. Statistical analysis of the influence of the
incidence of mental disorders on suicide mortal-
ity in the Central Federal District. Innovacionnye
nauchnye issledovaniya. 2022; 12-4(24): 126-
133 (In Russian). doi 10.5281/zenodo.7.

8. Song Y., Rhee S.J., Lee H., et al. Compar-
ison of Suicide Risk by Mental lliness: a Retro-
spective Review of 14-Year Electronic Medical
Records / Journal of Korean medical science.
2020. Dec 7; 35(47):e402 https://doi.org/10.3346/
jkms.2020.35.e402.

The author(s) declare(s) no conflict of interest

Authors' contributions: All authors contributed equally to the preparation of this publication. Concept and design of the study — Sleptsova S.S.
Sleptsov S.S.; collection and processing of material — S.S. Sleptsov, T.E. Burtseva; statistical data analysis - Andreev M.N.; writing the text - S.S.
Sleptsov, S.S. Sleptsova; scientific editing — Romanova A.N.

Information about the authors. Spiridon S. Sleptsov - Corresponding author, Ph.D. of Biological Sciences, Associate Professor, Senior
Researcher,Laboratory of Clinical, Population, and Medico-Social Research,Federal State Budgetary Scientific Institution Yakut Science Centre
of Complex Medical Problems (FSBSI YSC CMP),6/3 Yaroslavskogo St., 677918, Yakutsk, Russia, e-mail: sachaja@yandex.ruORCID: https://
orcid.org/0000-0002-2482-2928; Snezhana S. Sleptsov — D.Sc. of Medical Sciences, Associate Professor,Head of the Department of Infectious
Diseases, Phthisiology, and Dermatovenereology,Medical Institute, M.K. Ammosov North-Eastern Federal University (NEFU),36 Kulakovskogo
St., 677013, Yakutsk, Russia, e-mail: sssleptsova@yandex.ru,ORCID: https://orcid.org/0000-0002-0103-4750; Maksim N. Andreev — Ph.D. of
Medical Sciences,Neurologist, Federal State Budgetary Scientific Institution Russian Center of Neurology and Neurosciences, 80 Volokolamskoe
Shosse, 125367, Moscow, Russia, e-mail: max_andreev@mail.ru; ORCID: https://orcid.org/0000-0002-3718-6238; Tatiana E. Burtseva — D.Sc.
of Medical Sciences, Associate Professor,Professor of the Department of Pediatrics and Pediatric Surgery,Medical Institute, M.K. Ammosov
North-Eastern Federal University (NEFU),36 Kulakovskogo St., 677013, Yakutsk, Russia, e-mail: bourtsevat@yandex.ru, ORCID: https://orcid.
org/0000-0002-5490-2072; Anna N. Romanova — D.Sc. of Medical Sciences, Director, Federal State Budgetary Scientific Institution Yakut Sci-
ence Centre of Complex Medical Problems (FSBSI YSC CMP),6/3 Yaroslavskogo St., 677918, Yakutsk, Russia, e-mail: ranik@mail.ru,ORCID:
https://orcid.org/0000-0002-4817-5315

Received by the editorial office: 18.12.2025 / Accepted for publication: 11.02.2026

SCIENTIFIC REVIEWS ® checktorupcates Ko IR

DOI 10.25789/YMJ.2026.93.19
YK 616-073.75:575.1:577.27

Genetic diagnostic technologies in modern medicine: from classical molecular genetic
methods to high-performance genome analysis platforms
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Abstract. The review examines the development of genetic diagnostic technologies, from classical molecular methods to modern high-perfor-
mance platforms, including NGS, microchip technologies, and Al-based analysis algorithms. Special attention is paid to the possibilities of modern
approaches in the early detection of hereditary and multifactorial diseases, as well as an assessment of their limitations and prospects for further
implementation in clinical practice. The presented data summarize key trends in the evolution of genetic methods and demonstrate the importance
of digitalization, bioinformatics, and machine learning for improving the accuracy and standardization of genomic diagnostics. The material will be
useful to specialists in the field of molecular medicine, clinical geneticists, bioinformatics and researchers working on the development of person-
alized healthcare technologies. The review highlights the importance of an integrated approach to assessing the diagnostic potential of modern
genetic methods and their role in shaping future standards of medical care.

Keywords: genetic diagnostics; new generation sequencing (NGS); high-performance platforms; bioinformatics; artificial intelligence; molecu-
lar methods; personalized medicine.
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