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ABSTRACT. The organization of qualified and specialized medical care in the regions of the Arctic
zone of the Russian Federation has its own peculiarities that require making professional decision at
the federal and regional levels. In recent years, specific health problems in the regions of the Arctic
zone of the Russian Federation have attracted close attention. On the example of the Republic of
Sakha (Yakutia), peculiar features of the healthcare system in the context of medical and demographic
indicators are presented. The article analyzes the official reports of the Yakut Republican Information
and Analytical Center of the Ministry of Health of the Republic of Sakha (Yakutia) for the period
from 2000 to 2021 in connection with a content analysis of medical and demographic indicators
characterizing the features of medical care to the population in the Arctic regions of the Republic of
Sakha (Yakutia). In the Arctic regions of the Republic of Sakha (Yakutia) in dynamics since 2000 the
amount of the population that tends to decline, rather a low provision of medical personnel (doctors
and secondary medical workers) and a high need for air ambulance is revealed. The above mentioned
items highlight the urgent need for extraordinary measures in the organization of medical care in
the regions of the Arctic zone of the Russian Federation. In this regard, the development of Arctic
medicine, as a special direction, will allow solving issues at the state level: staffing in healthcare;
provision of qualified and specialized medical care; validity of the use of air ambulance.

KEY WORDS: population size; provision by doctors; sanitary aviation; Arctic regions; Arctic
medicine; Yakutia.
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PE3IOME. Oprannzanus KBaau(UIMPOBAHHOW U CIICIIHAIM3NPOBAHHON MEIUITMHCKON TTOMOIIH B
pernonax ApkTuueckoii 30061 Poccuiickoit deneparum nMeeT CBOM 0COOEHHOCTH, TPeOYIoIIne pele-
HUs Ha QeepabHOM U PETHOHAJIBHOM YPOBHSX. B mocneqHue ronbl kK mpodiaemMaM 31paBOOXpaHEHUs
pernoHoB Apktudeckoil 30HbI Poccuiickoit @enepanii MpuKoBaHO MpHcTalibHOe BHUMaHue. Ha mpu-
Mepe PeciyOommku Caxa (SIkyTws) ipeacTaBieHbl OCOOCHHOCTH CHUCTEMBI 3PaBOOXPAHECHUS B KOH-
TEKCTEe MEAMKO-IeMorpaduecKux rnokasareneil. B cratee npoBeneH aHanu3 oUIHaIbHBIX OTUYETOB
SIKyTCKOro peciy0InKaHCKoro HH(pOpMaMOHHO-aHAIUTHYECKOro [IeHTpa MUHHCTEpPCTBA 31PaBOOX-
panenus Pecnyonuku Caxa (SAxyrtust) 3a nepuox ¢ 2000 o 2021 rT. B cOYeTaHUU C KOHTEHT-aHAJIH-
30M MEIUKO-IeMOrpahpuecKux rmokasaresnei, XapakTepru3yomnuX 0COOEHHOCTH MEIUIIMHCKOM TOMO-
M HACEJIEHUIO B apKTHUecKuX paiioHax Pecrryonuku Caxa (SIkyTus). BeisiBieHo, 4TO B JTHHAMUKE C
2000 r. B apkTHueckux paiionax Pecriyonuku Caxa (SIkyTus) coxpaHsieTcs TEHACHUUS K CHIDKEHUIO
YHCJICHHOCTH HACEJICHHUs, I0CTaTOYHO HHU3Kasi 00eCleueHHOCTh MEAMIIMHCKUMU KaJpaMu (BpauaMu
Y CPEHUMHU MEIUIIMHCKUMHU paOOTHUKAaMH), BBICOKAsi MOTPEOHOCTh B CAHUTApHOW aBuanuu. Bee 3To
yKa3blBaeT Ha HEOOXOOUMOCTh HEOPAMHAPHBIX PEIICHUI B OPraHM3allliyd MEIUIMHCKON IOMOILU B
pernonax Apkruueckoil 30HbI Poccuiickoii @enepanuu. B 3Tol cBs3U pa3BUTHE apKTUYECKON MEIH-
IUHBI KaK 0cO00r0 HAPaBICHUsI TO3BOJIMT Ha TOCYAapCTBEHHOM YPOBHE PEIIUTh BOIIPOCHI KaAPOBO-
ro obecrieyeHns B 3paBOOXPaHEHHH, TOCTYITHOCTH KBaJU(PHUIIMPOBAHHON M CIIEIMAIU3NPOBAHHON
MEIULUHCKOIN TOMOLIY, 000CHOBAaHHOCTH MCIIOJIb30BAHMS CAHUTAPHON aBHALIUU.

KJHIOYEBBIE CJIOBA: 49uncieHHOCTh HACeJCHHS; OOCCICUeHHOCTHh BpadaMH; CaHUTapHAsS

aBualuia; apKTUICCKHUC paﬁOHH; ApKTUYCCKasd MCAUINHA, }IKyTI/IH.

INTRODUCTION

Providing qualified and specialized medi-
cal care to the inhabitants of the Arctic zone of
Russia becomes especially significant and poses
a problem of state importance [1, 5, 8, 9]. The
Arctic regions of Russia need a certain inde-
pendence in organizing and solving the main
problems and tasks in providing medical care
to the population in these territories. We believe
that there are bold and sometimes extraordinary
solutions in the field of Arctic medicine. The
peculiarity of medical care in the Arctic regions
is underpowered low-capacity hospitals, low
availability of medical staff, high demand for
qualified and specialized medical care, sanitary
aviation, and on-site medical check-ups [3, 4,
7]. This is not the whole list of problems and
tasks that require timely and immediate solu-
tion. Methodological approaches in the deve-
lopment and implementation of Arctic medicine
are already being widely discussed in Russia [1,

2, 6, 8]. Undoubtedly, the joint efforts of health
care organizers, practitioners, and scientists will
improve the medical care in the Arctic.

AIM

To analyze main medical and demographic
indicators in the Arctic regions of the Republic
of Sakha (Yakutia) in order to determine main
directions for improving the health care system
in the regions of the Arctic zone of the Russian
Federation by taking the Republic of Sakha
(Yakutia) as an example.

MATERIALS
AND METHODS

Official reports of the Yakutsk Republican
Information and Analytical Center of the Minis-
try of Health of the Republic of Sakha (Yakutia)
were analyzed for the period from 2000 to 2021.
Content analysis was carried out.
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RESULTS AND DISCUSSION

The study period is marked by a general
decline in the population of the Arctic zone
of the Republic of Sakha (Yakutia). Accor-
dingly, the number of children’s popula-
tion is also decreasing. However, there is
an increase in the number of population in
certain districts — Oleneksky and Eveno-
Bytantai districts. In addition, it is possible
to establish some increase in the number of
population in six municipalities: Anabarsky,
Zhigansky, Momsky, Oleneksky, Ust-Yansky,
Eveno-Bytantai in recent years (Table 1). It
must be noted that the increase occurs in the
districts where the traditional way of life is
preserved.

97 medical organizations operate in the
Arctic regions of the Republic of Sakha (Ya-
kutia): 13 central district hospitals (CDH), 36
district hospitals (DH), 1 city hospital (CH),
7 outpatient clinics (MD), 8 tuberculosis dis-
pensaries (TB), 31 rural medical posts with
obstetric units (RMPOU), 1 rural medical post
(RMP). These organizations are specialized
in providing medical care in vast territories
with low population density, which affects the
completeness of both material and technical
equipment and staffing.

Close attention to the Arctic exploration
and the health of the population has positive
aspects in better equipping medical organiza-
tions, as well as launching the construction of
new buildings. Owing to the National Project

Table 1
Population dynamics in the Arctic regions of the Republic of Sakha (Yakutia) for 2000-2021, number of people
Tabnuya 1

JluHaMyKa 4MCICHHOCTH HAacelIeHHs B apKkThiecknx paiioHax PecmyOmuku Caxa (SIkyTns)
3a 2000-2021 rT., yeJIOBEK

I'oasl / Years
Junamuka 3a
Paiionsbr / 20 net, % /
Districts 2000 2005 2010 2015 2020 2021 Dynamics
over 20 years,
%
AGsriickuii / Abyysky 5228 4649 4112 4125 3949 3916 -25,1
Amnnanxoscknit / Allaikhovsky 4421 3203 2904 2733 2697 2697 -39,0
Amnabapcxkwuii / Anabarsky 3757 4113 3682 3387 3653 3672 2,3
Bynyncknii / Bulunsky 10 420 9495 9366 8404 8513 8501 -18.4
BepxuekonbMcknit / 6662 5314 4712 4287 4003 3984 —40,2
Verkhnekolymsky
Bepxostackuit/ Verkhoyansky 15928 12 695 11 765 11528 11 059 10 989 -31,0
JKurauncknit / Zhigansky 4849 4187 4047 4246 4112 4179 -13,8
Mowmcknit / Momsky 5243 4699 4383 4218 3974 4051 22,7
HuxaexonbMcKuii / 8147 5460 4879 4426 4260 4228 —48.1
Nizhnekolymsky
Onenekckuii / Oleneksky 4206 4111 4026 3967 4247 4326 2,9
CpenHEeKOIBIMCKHI / 9415 8240 7774 7497 7332 7312 -223
Srednekolymsky
VYerw-SAucknit / Ustyansky 15097 9398 8262 7244 7008 7035 —53,4
OB.-BrITanTaiicknii / 2783 2781 2811 2798 2845 2879 3.4
Ev.-Bytantaysky
HWroro no AP / Total by AR 96 156 78 345 72723 68 860 67 652 67 769 -29,5
Bcero mo PC (A1) / 962479 | 950 668 949 400 956 896 971 996 | 982 000 2,0
Total by RS (Y)
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“Health Care”, a number of Arctic regions
are undergoing modernization and complete
re-equipment, as well as launching the con-
struction of new buildings for hospitals and
rural medical posts. Major repairs have been
carried out in three health care organizations:
the inpatient department of the Allaihov and
Bulun CDHs, and the surgical department of
the Ust-Yanskaya CDH. Modular construc-
tions for outpatient clinics were delivered and
installed in Nelemnoye village of Verkhne-
kolymsky ulus, Kyusyur village of Bulunsky
District, Eginsk village of the Verkhoyansk

District, Ust-Kuiga village of the Ust-Yansky
District. A rural medical post with an obstet-
ric unit (RMPOU) was set up in the village of
Beryelyakh, Allaihovsky District.

The Arctic regions of the Republic of Sakha
(Yakutia) (RS (Y)) still face a very serious prob-
lem with medical personnel. As shown in Tab-
le 2, the staffing with physicians in the Arctic re-
gions of RS(Y) 1s 59.9% (76.2% in RS (Y)), and
the staffing with mid-level medical personnel is
70.3% (82.3% in RS (Y)). Zhigansky and Ole-
neksky Districts have the highest rates of staffing
with medical personnel (83 and 84.2%, respec-

Table 2
Staffing and staffing level in the Arctic regions of the Republic of Sakha (Yakutia)
Tabnuya 2
[IITaTel ¥ YKOMIUIEKTOBAaHHOCTh B apKTHUECKUX paiioHax PecmyOmukn Caxa (SIKyTust)
Bpauu / Doctors Cpennnii meanepconaJj / Medical nurses
= 5 = ) 2 = 5 x ! 2
g 22 | g -8 | & =2 | 4 22
E o s E g . 23 = s E g . 23
Paiions! / = = £E N £ 22 = = g E Z e £ E=
. . = £ = . = b = = = = £ = . = o) = o =
Districts = “ g £ eSS 3 v = < 3£ SS e
Se £= g E g3 = g = SE g3 =
Z s = ES Eo 2 Z= g Es Ee 2
=A | 3 | 3 | gTE| EZ | gE | 82 | §TE
E 52| £ |°Fz| Z 22| £ |°°z
= i 2 ERNE RIS L
® 3 Z ® 3 Z
AGbiiickuii / Abyysky/ 29 15 51,7 37,7 72 64 88,9 160,8
AnranxoBckuii / 22 11 50,0 40,6 48.5 34 70,1 125,6
Allaikhovsky
Amnabapcxkuii / Anabarsky 18,75 9 48.0 25,0 38,5 30 77,9 83,4
Bynyuckuii / Bulunsky 56,25 26 46,2 31,2 141 79 56,0 94,7
BepxHekonbIMCcKuii / 27,5 15 54,5 37,0 65,25 39 59,8 96,3
Verkhnekolymsky
Bepxostackwuii / 61,5 37 60,2 33,2 209,25 155 74,1 139,2
Verkhoyansky
XKuranckuii / Zhigansky 26,5 22 83,0 52,7 58,5 46 78,6 110,1
Mowmckuii / Momsky 22 16 72,7 40,3 70,5 58 82,3 146,0
HuxHekoabIMCKuii / 35,25 19 53,9 443 97,5 50 51,3 116,6
Nizhnekolymsky
Ounenexckuii / Oleneksky 28,5 24 84,2 57,9 61,5 52 84,6 1254
CpenHEeKOIBIMCKHT / 47,25 31 65,6 41,8 117,25 100 85,3 134,7
Srednekolymsky
Verp-Suckuii / Ustyansky 59,25 34 57,4 48,4 153 81 52,9 115,3
OB.-BeITanTaiickmii / 14 9 64,3 31,8 33 31 93,9 109,7
Ev.-Bytantaysky
Uroro o AP / Total by AR 448 268 59,9 39,6 1165,75 819 70,3 121,0
Bcero o PC (51) / 6489,5 4947 76,2 51,2 13414,5 11 044 82,3 114,2
Total by RS (Y)
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tively). The lowest staffing levels are in the Bulun
and Anabar Districts (46.2 and 48% respectively).

There are opportunities for training medical
personnel in RS (Y) on the basis of the Medical
Institute of the M.K. Ammosov North-Eastern
Federal University, as well as on the basis of five
secondary professional organizations that train
mid-level medical personnel. Thus, there is a
great potential to ensure sufficient staffing levels.
However, the issues of attracting and especially
attaching personnel in the Arctic regions are very
acute and require serious social and economic
changes at the state level.

Taking into account low coverage of medical
institutions in the Arctic, as well as climatic and
geographical peculiarities (lack of permanent
land and water communication), it is especially
urgent, relevant and reasonable to use air am-
bulance on the vast territory of RS (Y) with its
hard-to-reach areas. As shown in Table 4, 30.3%
of air ambulance calls are made from the Arctic
regions, and the ratio of air ambulance use per
each resident of the Arctic regions of the Re-
public of Sakha (Yakutia) is 5:1 to residents of
other regions.

In total, 804 sanitary missions were submit-
ted in the Republic of Sakha (Yakutia) in 2021,

and 1,511 patients were evacuated. Among
them, 423 sanitary assignments were performed
in Yakutsk city, 662 patients were evacuated
(2020 — 241 sanitary assignments, 360 pa-
tients were evacuated), intra-district evacua-
tions — 235 sanitary assignments, 528 patients
were evacuated (2020 — 55 assignments, 98
patients), inter-district evacuations — 145 sani-
tary assignments, 320 patients were evacuated
(2020 — 38 assignments, 45 patients) (Table 3).

The largest number of patients was evacu-
ated from the Arctic group of districts/units —
459 patients (2020 — 141 patients).

In 2021, COVID-19 took the first place
in the specific weight of all diseases which
required medical evacuation in the Repub-
lic of Sakha (Yakutia). Compared to 2020, the
number of evacuated patients in 2021 has in-
creased 3 times — 1511 patients (2020 —
503 patients).

On average, air ambulance service indicator
is 5 times higher in the Arctic regions than in
the Republic. The highest indicators of air am-
bulance service to the population are observed
in the following districts Abyisky, Bulunsky,
Verkhoyansky, Nizhnekolymsky, Oleneksky,
Srednekolymsky, Eveno-Bytantaysky (Table 4).

Table 3
Dynamics of the number of sanitary tasks and evacuated patients by groups of districts/uluses
of the Republic of Sakha (Yakutia)
Tabnuya 3
JIuHaMUKa KOJIMYeCTBA CAHUTAPHBIX 3aJJaHHI U 9BaKyHPOBAHHBIX OOJBHBIX
10 Tpynmnam paiioHos/yinycoB Pecniybnmku Caxa (SIxyTus)
2020 r. 2021 r.
- Koauuecrso KoauuectBo Konunuecrso KonuuectBo
Ne I'pynna paiionos / CAHUTAPHBIX 6 / 6 /
e Group of districts saxanmii / 0JIbHBIX CAHHTAPHBIX 3a- OJIBHBIX
Number aanmii / Number Number
Number of patients of san.tasks of patients
of san.tasks P ' P
1 Apxrudeckas rpymma / 81 141 230 459
Arctic group

2 | Cesepnas rpymnma / Northern group 22 25 51 117
3 IOro-3anannas rpynma / 63 98 144 232

South-West group
4 3apeunas rpymnma / 82 121 165 246

Zarechnaya group
5 Buroiickast rpymma / 73 91 198 437

Viluyskaya group
6 IenTpanbuas rpymmna / 15 27 16 20

Central group
HUTOTI'O / TOTAL 336 503 804 1511
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Table 4
Dynamics of the indicator of air ambulance service for the population of the Arctic regions
of the Republic of Sakha (Yakutia) (number of calls for sanitation per 1000 population)
Tabruya 4
Jlnnamuka mokaszaresnsi OOCIy)KHMBaHHsI CAHUTAPHOW aBUAllME HACEeNEeHUs! apKTUYECKUX paiOHOB
Pecnyomuku Caxa (SIkyTunst) (uncio BbI30BOB caHaBuay Ha 1000 HaceneHus)
I'oawl / Year
Paiionsl / Districts
2000 2005 2010 2015 2020 2021
AOwriickuii / Abyysky/ 5,5 7,1 3,7 6,3 7,6 11,3
AJlIIanXOBCKHiA / 6,8 11,4 4,0 3,7 5,6 9,7
Allaikhovsky
Amnabapckuii / Anabarsky 0,8 5.4 4.8 5,9 5,5 3,6
Bynyncknii / Bulunsky 0,7 8.9 10,2 9.8 7,9 12,8
BepxHekoibIMcKuit / 0,9 3,3 4,7 8,9 3,5 5,6
Verkhnekolymsky
Bepxosinckutii / Verkhoyansky 1,2 9,0 6,8 7,9 10,0 14,2
JKuranckuii / Zhigansky 8,1 5,2 2,2 1,6 2.9 2.4
Mowmckwuit / Momsky 1,7 43 4,0 5,5 6,3 9,0
HwmxHekonbMcKuii / 1,7 2.9 3.8 5,0 6,3 11,5
Nizhnekolymsky
Onenexckuit / Oleneksky 3,5 2.7 4.2 9,1 10,8 17,1
CpeHEKONBIMCKHI / 2,1 10,5 13,1 8,4 9,1 13,3
Srednekolymsky
VYerp-Sucknuii / Ustyansky 0,7 9,2 5,1 7,6 9,3 8,1
OB.-beITanraiickuii / 2,8 7,9 12,2 9.0 5,6 12,5
Ev.-Bytantaysky
Hroro mo AP / Total by AR 2,8 6,7 6,1 6,8 6,9 10,08
Bcero mo PC (1) / 1,5 1,5 1,4 1,6 1,9 2,4
Total by RS (Y)

CONCLUSION

The problem of providing medical care to
the population in the regions of the Arctic zone
of the Russian Federation acquires special sig-
nificance. Development of the Arctic territo-
ries and industrial activity make their contri-
bution to the process. The analysis of medical
service indicators in the Arctic regions of the
Republic of Sakha (Yakutia) has shown fol-
lowing positive features: there are areas with
positive dynamics in population growth; there
are areas with sufficiently high indicators of
medical personnel availability; there is a high
need for air ambulance. Year after year, there
are districts where these indicators are higher
than average for the Republic of Sakha (Yaku-
tia) and for the Arctic regions in particular. The
overall picture is quite unstable, and the share

of districts with negative population dynam-
ics and low availability of medical personnel
is also high, which requires extraordinary so-
lutions. Accordingly, the Republic of Sakha
(Yakutia) has elaborated a program for the de-
velopment of Arctic medicine. This program
includes several areas: first of all, the creation
and development of the Republican Center for
Mobile Brigades to provide specialized medi-
cal care; the training of qualified medical per-
sonnel, their distribution and retention in the
field; and the widespread use of air ambulance
and information technologies, including tel-
emedicine.

The work was carried out within the fra-
mework of the state assignment of the Ministry
of Science and Education of the Russian Fed-
eration (FSRG-2023-0003), the assignment was
performed by “the Yakut Scientific Center for
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Complex Medical Problems”, the topic was “Phys-
ical development and health status of the child
population in the Far North (Yakutia as an exam-
ple)” (state registration number: 1021062411641-
9-3.2.3), state contract No. 7161, the topic of the
research work “Efficiency of the health care sys-
tem of the Arctic zone of the Republic of Sakha
(Yakutia) in the context of innovative develop-
ment: analysis and forecast. Stage 1.
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