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Summa

Introducil}:m: The relevance of the study is determined by the national goals of strategic development providing for sustainable
population growth and an increase in active life expectancy, primarily in demographically disadvantaged areas to which most
of the regions of the Russian Arctic Zone belong.

Objective: To assess changes in the demographic structure of the Murmansk Region, one of the most industrially developed
regions of the Russian Arctic, and the loss of its labor potential in 1989-2019 in order to substantiate the necessity to consider
these changes for better planning of health care and adjusting the resource provision of the regional health care system.
Materials and methods: We studied demographic characteristics of the population residing in administrative areas of the Mur-
mansk Region with the main town-forming metals and mining enterprises by comparing data for 1989 with those for the
years 1999, 2009, and 2015-2019 to establish trends in medical demography situation. The average age of the population was
estimated as the arithmetic mean based on distribution of the population by age groups.

Results: We established a significant decrease in the size of population of the Murmansk Region in 1989-2019 (by 34.8 %)
accompanied by changes in the demographic profile. The increase in the average age of the population was attributed to the
sharp decline in the child population, a decrease in the number of people of working age (16-59 years), and a significant in-
crease in the population of older age groups. Changes in the age structure of the population had a significant effect on the old
age dependency ratio, which demonstrated a 2.7 and 3.2-fold increase over the three 1989-to-2019 ciger::ades in the region and
its industrial monotowns, respectively.
Conclusion: The negative structural d}émographic trend resulted in a pronounced refressive regional age and sex pyramid,
which by 2019 had a characteristic unstable shape with a relatively narrow base and a slope of its top to the left due to the
significant predominance of the female population in the older age group. The observed changes in the demographic profile
of the population suggest the need to consider this trend when planning Iocal social policy including the volume and resource
provision of health care services.
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BBedenue. AKTyarTbHOCTD VICCITETOBAHS OTIPeTIeIIeTCs Hal[IOHATBHBIMY IeJIIMVI CTPATeIMIecKoro PasBUTHS, TIPeTyCMaTp-
BaKOLIMMV yCTOVIYMBBIVE POCT YMCJIEHHOCTV HacesIeHs U yBeJTideHVie IIPOIOJDKUTeSTbHOCTY aKTVBHOVE XXV3HY, B IIEPBYTO Oue-
penk Ha TeppUTOPUSIX JIeMorpadieckoro HebIaromosryuns, K KOTOPBIM OTHOCUTCS OOJIBIIIMHCTBO PalioHOB ApPKTIIeCKO
3ombI Poccurickont @Pepepartvm (A3PD).

Lleavto uccaedoBanus sABIIsIIaCh OLIEHKA VI3MEHEHWIT IeMOrpacgecKort CTPYKTYPBI OHOTO 13 Hanbosiee IPOMBIIIUIEHHO pas-
BUTEIX pernoHoB A3P®d - MypmMaHCcKov 00/1acTi 11 IIOTEPh €T0 TPYA0BOro IoTeHIMaIa 3a meprox 1989-2019 rr. mrsa o6ocHO-
BaHVISI HEOOXOIIMMOCTY yueTa STVX M3MeHEHWV ITPY COBePIIIeHCTBOBAaHMN IVIaHMPOBaHNs 00BeMOB OKa3aHWs MeJIUIIMHCKOT
IIOMOIIV HaceJIeHVIO ¥ KOPPEKTUPOBKIM PeCyPCHOro obecriedeHs permoHaIbHOV CYCTeMBI 3/IpaBOOXPaHEHIS.

Obvexmbt 11 Memods.. B KadecTBe 0OBEKTOB MCCIIEIOBaHVS ObUIM M3ydeHBI JleMorpadmyeckie XapakTepuCcTIKa HaceIeHs
aJIMMHVICTPAaTUBHO-TePPUTOPMaIbHBIX 0OpasosaHmit MypmaHcKov 00/1acTy, e pa3MelleHbl OCHOBHbIE Ipaioo0pasyorye
MpeIIIpVSATII TOPHOLOOBIBAIOIIEro ¥ TOPHO-MeTasuTy prirdeckoro Komiutekcos (I'ZIMK). CpaBHeHMe TpoBOAMIOCHh OT VICXOI-
HBIX II0Ka3aTeJIell, OoJIyYeHHbIX Ipu Hepenvcy HacestleHus 1989 ropa ¢ nokasarensimu 1999 n 2009 rr., a takke ¢ 2015 1o
2019 1. ¢ HeybI0 YTOYHEHMsI M3MeHeHUIT MeIMKo-leMorpaddeckort cutyanyi. CpeIHU BO3PACcT HaceJIeHMs BhIYMCIISIICT
KaK cpeffHee apmdMeTdecKoe 3HaUeHe, VICXOIS 13 pacIiperieieHVs HaceJleHVIs TI0 BO3PAaCTHBIM IPYTIITaM.

Pesyavmamosi. AHans 1oy4eHHBIX pe3yJIbTaToOB IOKasajl, 4To B mepuog, 1989-2019 rr. mpounsonulo sHauMUTeIbHOe COKpa-
menve (Ha 34,8%) uncieHHOCTV HacesleHVst MypMaHCKOVE 00J1acTyi ¢ M3MEHEHUSIMI €TI0 CTPYKTYPBL. YBelndeHue cpejiHe-
TO BO3pacTa HaceJleHMs oOyCIIOB/IeHO Pe3KMM COKpaleHVeM UMCIIeHHOCTH JIETCKOTO HacesTeHWs], CHVDKeHVeM KOJdecTBa
JIVLI, TPYIOCIIOCOOHOrO BO3pacTa, 3HAYNMTE/IbHBIM POCTOM HaceJIeHMs CTapIIX BO3PAacTHBIX Ipyml. V3MeHeHve BO3pacTHON
CTPYKTYPBI HaceJIeHIs TakKe CYIIeCTBEHHBIM 00pa30M MOBJIMSUIO Ha AMHAMIKY KoadduienTa obien geMorpaddecKoit
HarpysKu Ha HaceJIeHe TPyHAocriocoOHoro Bo3pacta (16-59), yposens koToporo B 2019 romy mpessiciil ItoKasares 1989 roma
B LIeJIOM 110 oOytacTit B 2,7 pasa, a Ha TePPUTOPMSX pasMeleHNs rpaJo00pasyIoyx IPeIpUsTiI TOPHOLOObIBAIOIIEro
VI MeTaJUTy pridecKoro KomIrlekca - B 3,2 pasa.

3akatouenue. VITOrom HeraTMBHBIX CprKT%’pHBIX TeMorpadpIecKvIX VI3MeHEeHUT SBYUTach Pe3KO BEIpaKeHHasl perpeccuBHast
TI0JI0BO3pacTHas Mpamua, KoTopas K 2019 rogy Ha Bcex M3ydaeMbIX TePPUTOPUAX MMeeT XapaKTepHyIo HeyCTOMUUBYIO
dopmy ¢ OTHOCHTETFHO y3KMM OCHOBaHVEM VI HaKJIOHOM ee BEePINVHEI BJIeBO 3a CUeT 3HauMTeITbHOTO IpeobiagaHms KeH-
CKOTO HaceJIeHWsl B CTaplIel Bo3pacTHovt rpymte. Habmopaemble cyliecTBeHHbIe M3MeHeHMs geMorpaduueckoro mpodwst
HaceJIeHMsI TIPe/IITosIaraloT HeoOXOIMMOCTE ydeTa 3TOV TeHIEHINY B IVIaHVPOBAaHWY COLVATbHOV MOTUTUKY B 3yJaeMBbIX
pavioHax, B TOM umiciIe 00BeMOB M pecypCHOTO 00ecITedeH sl OKa3aHVIsl MeTITMHCKO TTOMOITIVA.

Knrouesnle cstoBa: ApkTudeckas 30Ha Poccuiickon @efieparivu, 9nc/IieHHOCTh HacesleH s, KO3 UIIMeHThbl CTapOCTy U CTa-
peHms, HaceTeHue B TPYIOCIIOCOOHOM Bo3pacTe.
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OpuruHanbHas cTaTbs

The relevance of the study is determined by the
strategic task of sustainable population growth in the
Russian Federation set by Presidential Decree No.
474, On the National Goals and Strategic Objectives
of the Development of the Russian Federation up to
2030, issued on July 21, 2020. This task is of special
importance for demographically disadvantaged areas
including a vast majority of regions, which are part
of the Arctic Zone.

At present, the issues of environmental monitoring
in the Arctic territories and responding to human
health and safety challenges in the changing Arctic
climate, problems of human adaptation, especially
of the indigenes, to these changes are being actively
solved. Yet, the structure of risk factors, as well as
climatic, geographic, and socio-economic conditions
of the European and Asian parts of the Arctic differ
significantly [1—7].

The Arctic Zone of the Russian Federation (AZRF)
is fully or partially represented by administrative districts
of nine northern constituent entities of the federation.
Most minerals of strategic national importance are
mined on the territory of the northern regions of
Russia. The Murmansk Region situated on the Kola
Peninsula is one of the most developed AZRF areas
distinguished by its advantageous geographical location
with the non-freezing water area of the seaport and
large deposits of copper and nickel, rare earth, iron,
apatite and nepheline ores and other minerals [8—15].

As in the vast majority of other AZRF districts of
economic development, over 90 % of the population of
the Murmansk Region live in towns and almost 30 %
of townspeople are employed at such town-forming
enterprises of the metals and mining sector as Apatite
JSC, Kola Mining and Smelting JSC, Kovdorsky
Mining and Processing Plant JSC, Olenegorsky
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Mining and Processing Plant, and Lovozersky Mining
and Processing Plant JSC. Despite introduction of
new technologies, high performance equipment and
machinery, a significant part of mining and smelting
workers are exposed to occupational risk factors,
such as physical overload, noise, vibration, cold
environment, dust and gas aerosols, and to hazardous
working conditions, all contributing to high incidence
of work-related and occupational diseases. It has
established elsewhere [16—19] that adverse health
effects of industrial pollution are usually observed
in the general population residing in the vicinity of
major industries.

The Murmansk Region is notorious for significantly
higher mortality rates from the diseases potentially
related to adverse occupational factors at core enterprises
among the working-age male population and a more
pronounced rising trend in the overall population
mortality rate in metals and mining areas compared
to other regions [20—22].

The objective of our study was to assess changes in
the demographic structure of the Murmansk Region
and the loss of its labor potential in 1989—2019 in order
to substantiate the necessity to consider these changes
for better planning of health care and adjusting the
resource provision of the regional health care system.

Materials and methods

We studied demographic characteristics of the
population residing in administrative areas of the
Murmansk Region formed by metals and mining
enterprises including the towns of Apatity, Kirovsk,
Monchegorsk, and Olenegorsk, Kovdorsky, Levozersky
and Pechengsky districts.

We conducted a comparative analysis of data on
the size and composition of the population in the
study districts from the All-Union census of 1989
and those for the years 1999, 2009, and 2015—2019,
to establish trends in medical demography situation.
The average age of the population was estimated as
the weighted arithmetic mean based on distribution
of the population by age groups. We also estimated
the share of old age population (60 years and over)

in the total population (ratio of elderly), the ratio of
old age population aged 60 and over to the population
aged 0—59 years (aging rate), the ratio of elderly
population to population aged 0—59 growth rates
(aging index), and the dependency ratio for 1989—
2019. The obtained research data were processed in
Microsoft Excel 2010 and the independent samples
t-test was conducted.

Results

As of January 1, 2019, the size of population
of the metals and mining areas (MMA) was 235.0
thousand people or 30.1 % of the total population
in the Murmansk Region. If in 1989 the proportion
of MMA population was 32.3 %, then in the early
1990s it gradually declined and equaled 29.5 % in
the beginning of 1996. The rising trend was then
registered in early 2000s resulting in 30.5 % in
2009, while in 2015—2019, the proportion of MMA
population stabilized at 30.1 % of the total regional
population (Table 1).

In 1989—2019, the size of population in the
Murmansk Region decreased by 398.5 thousand people
(—34.8 %) while in the MMA areas the population
change amounted to —39.2 % ranging from —36.5 %
to —50.1 % in certain administrative areas (Table 2). It
should be taken into consideration that the maximum
size of population in the Murmansk Region and in
all MMA areas under study was registered in 1991,
with the exception of Monchegorsky and Pechengsky
Districts, where the decline was observed already in
1990. Thus, from 1991 to 2019, the size of population
in the Murmansk Region and MMA areas decreased
by 411 and 148 thousand people (—35.5 % and
—39.7 %), respectively.

Over the past 30 years, the most intensive
population decline in the metals and mining areas
was observed in the 1990s with the annual rate of
—1.87 % in 1989—1998, which was 67 % higher
than the regional average. The most pronounced
decline was registered in the Kovdorsky (—2.38 %),
Pechengsky (—2.25 %) and Lovozersky (—2.22 %)
Districts, in the towns of Kirovsk (—1.98 %), and

Table 1. The size of population in select administrative areas of the Murmansk Region as of January 1 of the specified year
(thousands of people)

Taonuya 1. JunamMuka YucJIeHHOCTH HAceJeHUsl OTAeIbHbIX aIMHUHUCTPATUBHBIX TeppuTopuii MypMaHckoii o61acTu
HA HA4aJ10 COOTBETCTBYIOLIET0 rofia (ThICSY YeI0BeK)

Administrative area / Years / Ton!

AJMUHHCTPATHBHAS TCPPUTOPHS 1989 1999 2009 2015 2016 2017 2018 2019
Murmansk Region / MypmaHckast 061acTb 1146.5 1018.1 842.5 766.3 762.2 757.6 753.6 748.1
Apatity / AnaTuTsl 87.0 70.2 61.6 57.4 56.7 56.4 55.7 55.2
Kirovsk / Kuposck 49.1 394 32.8 29.5 29.2 28.9 28.7 28.3
Monchegorsk / Mongeropck 73.2 63.8 51.3 46.4 46.2 46.0 45.6 45.1
Olenegorsk / Oneneropck 46.1 39.2 31.9 29.5 29.7 29.8 29.9 30.0
Kovdorsky District / KoBnopckwuii paiton 36.8 28.0 22.1 19.5 19.2 18.9 18.6 18.4
Lovozersky District / JloBo3epckuii paitoH 18.3 14.2 12.9 11.0 10.9 10.9 11.0 10.9

incl. Revda / B T. u. PeBna 14.2 10.0 94 7.9 7.8 7.8 8.0 7.9
Pechengsky District / [Teuenrckuii paiion 59.5 46.1 44.6 37.5 37.2 37.2 37.2 37.1
incl. Zapolyarny / B T. 4. 3anonsipHsIit 22.2 19.6 17.7 15.3 15.2 15.2 15.0 14.9
incl. Nikel / B T. u. Hukens 20.4 17.5 15.0 12.3 12.1 12.1 11.9 11.7
Total for MMA / Utoro no I/7TIMK 369.9 300.9 257.2 230.8 229.1 228.1 226.7 225.0
MMA to regional population ratio /
Vnenbubiii Bec Hacenenus [ JIMK B oOmieit 323 29.6 30.5 30.1 30.1 30.1 30.1 30.1
YUCICHHOCTH HACEeNICHHs 001acTH, Yo

Note: MMA, metals and mining areas.

IIpumeuanue: TJIMK, ropHOIOOBIBAIOIINI ¥ TOPHO-METAJLTYPTHYECKIH KOMILICKCHI.
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Table 2. The absolute and relative population decline in select administrative areas of the Murmansk Region compared
to the year 1989

Taonuya 2. AGCoIIOTHOE CHUKEHHE YHCJIEHHOCTH HACeJIeHHs OT/IeIbHbIX a/IMUHUCTPATUBHBIX TEPPUTOPHIi
MypmaHckoii o61acTi o cpapHennio ¢ 1989 rogom u ero Temn

Administrative subdivision / Absolute decline / AGCOIIOTHOE CHIKEHHE Relative decline / Temn cHykeHus
AIMHHHCTPATHBHAS TCPPUTOPHS 1999 2009 2019 1999 2009 2019
Murmansk Region / MypmaHnckas 061acTs —128464 —-304073 -398469 -11.2% —26.5% -34.8%
Apatity / AatuTst -16771 —25382 -31771 -19.3 % —29.2% -36.5 %
Kirovsk / Knuposck —9732 —-16238 —20742 -19.8 % -33.1% —42.3 %
Monchegorsk / Monueropck -9420 —21891 —28157 -12.9% -29.9% -385%
Olenegorsk / Oneneropck —6944 —-14214 -16138 -15.1% -30.8 % -35.0%
Kovdorsky District / KoBaopckuit paiion —8781 —14692 —18426 -23.9% -39.9% -50.1 %
Lovozersky District / JloBozepckuii paiion —4061 —5387 —7350 —222% -29.5% -40.2 %
incl. Revda / B T. 4. PeBnia —4246 —4815 —6326 —29.8% -33.8% —44.4 %
Pechengsky District / [leuenrckuii paiion —13362 —-14936 —22378 -22.5% -25.1% -37.6 %
incl. Zapolyarny / B T. 4. 3anonsipHslii —2558 —4493 —7298 -11.5% -20.2 % -32.9%
incl.Nikel / B 1. u. Hukens —2927 —5423 —8728 -14.3 % —26.6 % —42.8 %
Total for MMA / Utoro mo I/IMK —69071 —-112740 —144962 -18.7 % -30.5 % -39.2%

Apatity (—1.93 %). In the following decade, from 1999
to 2008, the annual decline rate in the study areas
was, on the contrary, 16 % lower than the regional
average, constituting —1.45 %, with the highest rates
in the Kovdorsky District (—2.1 %) and in the towns
of Monchegorsk (—1.96 %) and Olenegorsk (—1.86 %).
In 2015—2019, the annual rate of population decline
in the Murmansk Region generally increased but did
not change significantly in the metals and mining
areas (t=1.68). In 2017—2018, the regional and local
decline rates were almost similar while in 2019, the
decline was 21 % lower in MMA compared to the
Murmansk Region (Fig. 1).

The population decline in the Murmansk Region
was accompanied by significant changes in its
structure as shown by the average age. In 2019, the
population average age in metals and mining areas
was 38.5 years: slightly higher (0.8 %) than in the
Murmansk Region and 1.9 % lower than that in the
Russian Federation. In 1989, however, this indicator
was 2.8 % and 15.9 % lower than the regional and
national ones, respectively. In 2015—2019, the
average age in MMA and the Russian Federation
was not significantly different (t = 1.79). Compared
to the Murmansk Region, the difference decreased
as well (Fig. 2).

1989-1998 1999-2008 2015 2016 2017 2018 2019
0,0% -
-0,5% 4 I I I]
-1,0% 4
-1,5% 4
-2,0%
O Murmansk Region / MypmaHckas obnactb O Metals and mining areas / Tepputopuun FrAMK
Fig. 1. Average annual rates of population decline (%), 1989—2019
Puc. 1. [luHaMrKa CpeaHEro €XEerOQHOTO TeMITa mpupocTa (CHukeHus1) HaceneHus (%) B 1989—2019 rr.
1989 1999 2015 2016 2017 2018 2019
5%
0,5% 1,0% 1,0% 1,0% 0,9% 0,8%
0% -
¢ Ed " Ed  Ed O Ed O EX
5% A -2,8% -1,9% -1,8% -1,8% -1,8% -1,9%
-4,8%
-10% -
-15% -
-15,9%
-20%

| [ vs the Russian Federation / c Poccuiickoii ®epepaumeii [ vs the Murmansk Region / ¢ MypmaHcKoii o6nactbio

Fig. 2. Comparison of the population average age in metals and mining areas with those in the Russian Federation and
the Murmansk Region (%), 1989—2019
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In absolute terms, from 1989 to 2019 the average
age of the population of metals and mining areas
increased by 9.5 years (+32.8 %) from 29.0 to 38.5
years: by 7.7 years (+28.0 %) in men and by 11.1
years (+36.5 %) in women. The average age of the
general population in the Murmansk Region and the
Russian Federation over the same period increased by
28.1 % and 13.8 %, respectively. In 1989—2019, the
highest growth rates were registered in the Kovdorsky
(+41.7 %) and Lovozersky Districts (+39.1 %),
the towns of Apatity (+33.4 %) and Monchegorsk
(+33.1 %).

In 1989, in all the metals and mining areas, with
the exception of the town of Kirovsk, the average age
of the population did not exceed the regional value
while 30 years later, in 2019, it was already higher
in most of these territories, except the Pechengsky
District and the town of Olenegorsk. The average
age of the population in 2019 was higher than that
in the Russian Federation in the Kovdorsky (40.3
years) and Lovozersky (39.4) districts, the towns
of Apatity (39.5 years), Kirovsk (39.4 years), and
Monchegorsk (39.3 years).

The reported increase in the median age of the
population of the Murmansk Region between 1989
and 2019 resulted from a sharp decline in the child
population, a decrease in the number of working-
age people, and a significant growth in old age
population. Structural changes in the population of
the Murmansk Region were more evident than in the
Russian Federation. We established that the decrease
in the number of minors aged 0—16 by 31.0 % in the
Russian Federation in 1989—2019 was accompanied
by the decrease already by 55 % in the same age
group of the Murmansk Region. An insignificant
drop in the number of working-age people in the
Russian Federation during this period (—2.9 %) was
accompanied by a fall by 35 % in the Murmansk
Region while the number of elderly increased by
40 % and 66 %, respectively. Between 1989 and 2019,
the changes in the age structure were even more
pronounced in the population of metals and mining
areas where the number of minors and working-age
people decreased by 64.0 % and 49 %, respectively,
and old age population increased by 66 %. Besides,
the decline rates in minors and elderly in the study
areas exceeded the corresponding regional rates.

Dramatic aging of the population of the Murmansk
Region is evidenced by dynamics and levels of old age
and aging rates. In 1989—2019, the ratio of elderly

in the Murmansk Region demonstrated a 2.8-fold
increase and amounted to 18.5 % in 2019. The highest
annual growth rate of this ratio in the Murmansk
Region and MMA was in the 1990s: +5.2 % and
+10.1 %, respectively. During the first decade of the
2000s, its annual growth rate dropped to +2.6 % and
+1.6 % in the Murmansk Region and the metals and
mining areas, respectively. In 2015—2019, the annual
growth rate of the share of old age population in the
Murmansk Region remained at the level of the first
decade of the 2000s (+2.6 %) while in MMA it rose to
+ 2.4 %. Over the whole study period of 1989—2019,
a 2.8-fold increase in the ratio of elderly in the
Murmansk Region was accompanied by a 3.3-fold
increase in all metals and mining areas and exceeded
the average regional growth rate in all MMA except
the town of Monchegorsk (+2.6 times). In 2019,
the share of old age population in the Murmansk
Region in general and the metals and mining areas
was below the average for the Russian Federation.
On the whole, the ratio of elderly in MMA in 2019
was 6 % higher than that in the Murmansk Region
(Table 3).

In 1989—2019, the aging rate in all metals and
mining areas except the town of Monchegorsk also
grew much faster than the average for the Murmansk
Region. All major trends related to the increase in
the regional and national aging rates and particularly
that in the study areas matched changes in the share
of old age population but were more vivid in the
latter due to a simultaneous decrease in proportion
of people under 60.

From 1989 to 2019, the average aging index
amounted to 3.9 (range: 3.5—6.5) in the metals and
mining areas against 3.1 in the Murmansk Region. The
only exception was the industrial town of Monchegorsk,
where this index equaled the regional average of 3.1.
This finding means that from 1989 to 2019 the size of
elderly population (aged 60 and over) in the metals
and mining areas grew 3.9 times quicker than the
size of population under 60.

The increase in the share of old age population
and the corresponding decrease in the child population
by 2019 resulted in a pronounced regressive age-sex
pyramid in all territories under consideration. Changes
in the age and sex distribution of the population of
the Murmansk Region and the metals and mining
areas as a whole and separately followed a similar
pattern and differed only in their degree. Moreover,
if in 1989 the age of the majority of working-age

Table 3. Population ageing: proportion of old age population (60 years and older), %

Tabnuya 3. IluHaMuKka cTapeHHus1 HaceJeHUs1, Ko3(gduiueHT crapoctu, %o

Administrative area / Growth rate, times /
AJMHHHCTDATHBHAS TePPHTODHA 1989 1999 2015 2016 2017 2018 2019 TeMH1 ggggggfg, pas
Russian Federation / Poccuiickas ®enepanus 15.3 18.0 19.9 20.3 20.8 21.3 21.8 42.5%
Murmansk Region / MypmaHckasi 06:1acTb 6.7 10.5 16.4 17.0 17.5 18.0 18.5 +2.8
Apatity / AnaTuTbl 59 12.7 19.3 19.9 20.4 21.0 21.7 +3.7
Kirovsk / Kuposck 7.3 14.4 19.9 20.3 20.7 21.0 21.7 +3.0
Monchegorsk / Monueropck 8.0 13.5 17.8 18.7 19.3 20.1 21.1 +2.6
Olenegorsk / Oneneropck 5.1 11.4 15.1 15.6 16.0 16.5 17.3 +34
Kovdorsky District / Kopropckuii paiion 4.4 11.0 20.2 21.3 22.0 22.9 22.7 +52
Lovozersky District / JloBozepckuii paiton 59 11.4 18.9 19.6 20.4 20.9 19.5 +33
Pechengsky District / [ledenrckuit paiion 4.0 11.4 12.1 12.4 12.6 12.8 13.3 +3.3
Total for MMA / Utoro o I7TIMK 5.9 12.5 17.5 18.0 18.5 19.0 19.6 +33
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people ranged from 25 to 39 in all MMA, then in
2019, the proportion of people in the age groups of
25—59 years was almost similar for both sexes. The
exception was the Pechengsky District, in which young
working-age people still prevailed among the male
population in 2019. The result of the above changes
is the characteristic shape of age-sex pyramids of the
Murmansk Region and its metals and mining areas
with a relatively narrow base and a top tilted to the
left due to a significant prevalence of old age female
population in the general structure (Figs. 3, 4).
Changes in the age structure of population
from 1989 to 2019 had a significant effect on the
dependency ratio in the region. During the 1990s, the
demographic burden of the working-age population
was influenced by a dramatic decline in the child
population while in the 2000s it was mostly affected
by a continuous growth of the ratio of elderly.
Compared to the year 1989, in 1999 the dependency
ratio decreased in the Murmansk Region and all its
metals and mining areas except the town of Kirovsk,
where this indicator remained stable (z= 0.53), but
in 2019 the dependency ratio increased both in the
Murmansk Region (+23.8 %) and in all MMA from
9 % to 46 %. In 2019, this ratio exceeded the national
average in the towns of Kirovsk, Monchegorsk, and

10,1% |
10,4% |
9,8%

10,6% |

CJwomen / }KeHLWMHbI O men / MyXuuHbl

as of January 1, 1989 / Ha 01.01.1989

opMI’MHOJ’IbHGﬂ cTaTbsa
in the Kovdorsky District, and the regional average in
all metals and mining areas (from 1 % in Olenegorsk
to 22 % in the Kovdorsky District), except for the
Pechengsky District where the dependency ratio was
17 % lower and the Lovozersky District, where the
difference from the regional average was not statistically
significant (t = 0.39). The old-age dependency ratio
grew very fast and in 2019 exceeded that of the year
1989 by 2.7 times in the region and by 2.7 to 5.3
times in the industrial areas (Table 4).
Discussion
We established an intensive population decline
in the Murmansk Region and its metals and mining
areas. From 1991 (the year when the number of
regional residents was the highest) to 2019, the
size of population decreased by 411 thousand
people (—36 %) in the Murmansk Region and by
148 thousand people (—40 %) in its towns and
districts with the developed metals and mining
industry. In the latter, the population decline was
most prominent in the 1990s, when its rate was
67 % higher than the average for the Murmansk
Region and resulted in the drop of the percentage
of the local population from 32.3 % in the year
1989 to 29.6 % in 1999. In the following 10 years,
the decline rate in MMA slowed down and was

CJwomen / KeHLWUHbI O men / MvKUUHBI

as of January 1, 2019 /1a 01.01.2019

Fig. 3. The population pyramid of the Murmansk Region in the years 1989 and 2019
Puc. 3. I[TosoBo3pacTHas nmupamuna HacejaeHuss MypmaHckoii ooinactu B 1989 u 2019 rr.

T men / My>KUMHbI

CJwomen / KeHLWMUHbI

as of January 1, 1989 / va 01.01.1989

10,8% |

O men / mvkuuHbI

O women / eHLUHBbI

as of January 1, 2019 / Ha 01.01.2019

Fig. 4. The population pyramid of the Murmansk Region in the years 1989 and 2019
Puc. 4. TTonoBo3pacTHas nupamuia HacejeHuss MypmaHckoit oodjactu B 1989 u 2019 rr.
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Taonuuya 4. lemorpaguyeckas Harpy3ka Ha 1000 gesroBex Tpy1ocnocodHOro Bo3pacTa

Table 4. Age dependency ratio per 1,000 working-age people

Minors under working age / Elderly over working age /
Administrative area / Jlunamu Mosoke Tpynocnoco6- | Jlunamu crapiie Tpyaocnocoo- Total / Beero
AJZIMMHHCTpaTHBHAS TEPPUTOPUS HOTO BO3pacTa HOTO BO3pacTa
1989 | 1999 | 2019 | 1989 | 1999 | 2019 | 1989 | 1999 | 2019
Russian Federation / 4295 | 3512 | 3040 | 3247 | 3547 | 4669 | 7542 | 7060 | 7709
Poccuiickas ®enepanus
Murmansk Region / 4303 | 2949 | 3204 | 1403 | 2087 | 3858 | 5705 | 5037 | 7062
MypmaHnckast obacTb
Apatity / AarHrst 4730 | 299.1 | 307.0 | 127.1 | 247.1 | 4596 | 600.1 | 5462 | 7666
Kirovsk / Kuposex 4381 | 3209 | 3414 | 1553 | 2787 | 4706 | 5934 | 5996 | 812.0
Monchegorsk / Morseropek 4627 | 3221 | 3298 | 1706 | 2468 | 4652 | 6333 | 5689 | 7950
Olenegorsk / Oneneropck 480.1 304.0 348.6 113.2 210.8 364.5 593.3 514.8 713.2
Rovdorsky District / 4936 | 3062 | 3454 | 982 | 2120 | 5175 | 5918 | 5182 | 8629
oBIOpCKHil paiion
Lovozersky District / 4924 | 3479 | 3014 | 1214 | 2142 | 4071 | 6137 | se21 | 7085
0BO3€epCKHii paifon
pechengsky District/ 4503 | 3127 | 3243 | 914 | 2209 | 2657 | 5416 | 5335 | 590.0
CUYCHI'CKUU paI/IOH
Total for MMA / Hroro rio [JIMK 4669 | 3124 | 3270 | 1283 | 2373 | 4159 | 5952 | 5496 | 742.9

below the regional average, thus contributing to the
increase in the proportion of the local population
to 30.5 % in 2009. In 2010—2015, the population
decline rate grew again and exceeded the regional
rate by 40 % in 2015.

Over the final years of observation (2015—2019),
the annual population decline rate grew in the
Murmansk Region but did not change significantly
in MMA (7= 1.68). At the same time, we saw no
differences between the local and regional rates in
2017—2018 whereas in 2019, the annual decline rate
in the metals and mining areas was already 21 %
lower than the regional average.

The population decline in the Murmansk Region
is accompanied by significant changes in its structure.
In 1989—2019, the mean age of the population of
MMA increased by 9.5 years (+33 %) to 38.5 years,
which was 0.8 % higher than the average regional
age and 1.9 % lower than the national average. If in
1989 the median age of the population in all studied
areas except the town of Kirovsk did not exceed the
regional average, then 30 years later, in 2019, it was
already higher in most metals and mining areas, while
in the Kovdorsky and Lovozersky Districts, the towns
of Kirovsk, Apatity and Monchegorsk, the median
population age in 2019 was higher than that in the
Russian Federation.

The rise in the median age of the population in
the north of the Kola Peninsula was induced by a
dramatic decline in the child population, a decrease in
the number of working-age people, and a significant
increase in the size of elderly population. In contrast
to the Russian Federation, structural changes in the
population of the Murmansk Region were much
more detrimental: from 1989 to 2019, the number
of minors in the region decreased by 55 % against
31 %, the size of the regional working-age population
declined by 35 % against 2.9 %, and the number of
elderly people increased by 66 % against 40 % in the
Russian Federation. Even more pronounced changes
in the age structure were observed in the population
of metals and mining areas, where the number
of minors in the same period decreased by 64 %,
working-age people — by 49 %, and the number of
elderly increased by 66 %.

VOLUME 20, 16UC 0, 2021

Since 1989, the share of old age population
increased by 2.8 times in MMA and reached 18.5 %
in 2019 while the aging rate rose by 3.9 times and
amounted to 24.3 %. The size of elderly population
(aged 60 and over) in the metals and mining areas
grew four times faster than that of the population
aged 0 to 59 in the same years.

The change in the age structure had a significant
effects on the dependency ratio in the metals and
mining areas in 1989—2019, which increased by
24.8 % despite the decline in the child population. We
noted a significant growth of the old age dependency
ratio over the 30 years between 1989 and 2019 by
2.7 times in the region and by 2.7 to 5.3 times in its
developed industrial areas under study.

Conclusions

The result of the negative structural demographic
trend was a sharply expressed regressive age-sex
pyramid, which by 2019 had a specific unstable
shape with a relatively narrow base and a slope of its
top to the left due to the significant predominance
of the elderly female population in all studied
territories. Demographically, a gradual increase in
the proportion of elderly people has a significant
effect on reproductive patterns, age and sex structure,
birth rate, etc. Economically, these changes inevitably
lead to a decrease in the workforce and an increase
in the dependency ratio, thus creating problems in
the development of social production. From a social
point of view, aging necessitates additional care for
old people, whose number is growing very rapidly,
and higher expenditures of the society for support
and servicing of the elderly [13, 16, 20]. Thus, the
analysis of the size and structure of population is a
prerequisite for developing public health measures
and planning resources for health care. The observed
significant changes in the demographic profile of the
population suggest the need to take this trend into
account when establishing social policy in the districts
under study, including the volumes and resources of
health care services.
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