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Summary 
Introduction: 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 decades in the region and 
its industrial monotowns, respectively.
Conclusion: The negative structural demographic trend resulted in a pronounced regressive 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 local social policy including the volume and resource 
provision of health care services. 
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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 

Резюме 
Введение. Актуальность исследования определяется национальными целями стратегического развития, предусматри-
вающими устойчивый рост численности населения и увеличение продолжительности активной жизни, в первую оче-
редь на территориях демографического неблагополучия, к которым относится большинство районов Арктической 
зоны Российской Федерации (АЗРФ). 
Целью исследования являлась оценка изменений демографической структуры одного из наиболее промышленно раз-
витых регионов АЗРФ – Мурманской области и потерь его трудового потенциала за период 1989–2019 гг. для обосно-
вания необходимости учета этих изменений при совершенствовании планирования объемов оказания медицинской 
помощи населению и корректировки ресурсного обеспечения региональной системы здравоохранения. 
Объекты и методы.  В качестве объектов исследования были изучены демографические характеристика населения 
административно-территориальных образований Мурманской области, где размещены основные градообразующие 
предприятия горнодобывающего и горно-металлургического комплексов (ГДМК). Сравнение проводилось от исход-
ных показателей, полученных при переписи населения 1989 года с показателями 1999 и 2009 гг., а также с 2015 по 
2019 г. с целью уточнения изменений медико-демографической ситуации. Средний возраст населения вычислялся 
как среднее арифметическое значение, исходя из распределения населения по возрастным группам.  
Результаты. Анализ полученных результатов показал, что в период 1989–2019 гг. произошло значительное сокра-
щение (на 34,8%) численности населения Мурманской области с изменениями его структуры. Увеличение средне-
го возраста населения обусловлено резким сокращением численности детского населения, снижением количества 
лиц трудоспособного возраста, значительным ростом населения старших возрастных групп. Изменение возрастной 
структуры населения также существенным образом повлияло на динамику коэффициента общей демографической 
нагрузки на население трудоспособного возраста (16–59), уровень которого в 2019 году превысил показатель 1989 года 
в целом по области в 2,7 раза, а на территориях размещения градообразующих предприятий горнодобывающего  
и металлургического комплекса – в 3,2 раза. 
Заключение. Итогом негативных структурных демографических изменений явилась резко выраженная регрессивная 
половозрастная пирамида, которая к 2019 году на всех изучаемых территориях имеет характерную неустойчивую 
форму с относительно узким основанием и наклоном ее вершины влево за счет значительного преобладания жен-
ского населения в старшей возрастной группе. Наблюдаемые существенные изменения демографического профиля 
населения предполагают необходимость учета этой тенденции в планировании социальной политики в изучаемых 
районах, в том числе объемов и ресурсного обеспечения оказания медицинской помощи.   
Ключевые слова: Арктическая зона Российской Федерации, численность населения, коэффициенты старости и ста-
рения, население в трудоспособном возрасте.
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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 
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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) 

Таблица 1. Динамика численности населения отдельных административных территорий Мурманской области  
на начало соответствующего года (тысяч человек)

Administrative area /  
Административная территория

Years / Годы
1989 1999 2009 2015 2016 2017 2018 2019

Murmansk Region / Мурманская область 1146.5 1018.1 842.5 766.3 762.2 757.6 753.6 748.1
Apatity / Апатиты 87.0 70.2 61.6 57.4 56.7 56.4 55.7 55.2
Kirovsk / Кировск 49.1 39.4 32.8 29.5 29.2 28.9 28.7 28.3
Monchegorsk / Мончегорск 73.2 63.8 51.3 46.4 46.2 46.0 45.6 45.1
Olenegorsk / Оленегорск 46.1 39.2 31.9 29.5 29.7 29.8 29.9 30.0
Kovdorsky District / Ковдорский район 36.8 28.0 22.1 19.5 19.2 18.9 18.6 18.4
Lovozersky District / Ловозерский район 18.3 14.2 12.9 11.0 10.9 10.9 11.0 10.9
     incl. Revda / в т. ч. Ревда 14.2 10.0 9.4 7.9 7.8 7.8 8.0 7.9
Pechengsky District / Печенгский район 59.5 46.1 44.6 37.5 37.2 37.2 37.2 37.1
     incl. Zapolyarny / в т. ч. Заполярный 22.2 19.6 17.7 15.3 15.2 15.2 15.0 14.9
     incl. Nikel / в т. ч. Никель 20.4 17.5 15.0 12.3 12.1 12.1 11.9 11.7
Total for MMA / Итого по ГДМК 369.9 300.9 257.2 230.8 229.1 228.1 226.7 225.0
MMA to regional population ratio /  
Удельный вес населения ГДМК в общей 
численности населения области, %

32.3 29.6 30.5 30.1 30.1 30.1 30.1 30.1

Note: MMA, metals and mining areas.
Примечание: ГДМК, горнодобывающий и горно-металлургический комплексы.
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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).

Table 2. The absolute and relative population decline in select administrative areas of the Murmansk Region compared  
to the year 1989 

Таблица 2. Абсолютное снижение численности населения отдельных административных территорий  
Мурманской области по сравнению с 1989 годом и его темп

Administrative subdivision /  
Административная территория

Absolute decline / Абсолютное снижение Relative decline / Темп снижения
1999 2009 2019 1999 2009 2019

Murmansk Region / Мурманская область –128464 –304073 –398469 –11.2 % –26.5 % –34.8 %
Apatity / Апатиты –16771 –25382 –31771 –19.3 % –29.2 % –36.5 %
Kirovsk / Кировск –9732 –16238 –20742 –19.8 % –33.1 % –42.3 %
Monchegorsk / Мончегорск –9420 –21891 –28157 –12.9 % –29.9 % –38.5 %
Olenegorsk / Оленегорск –6944 –14214 –16138 –15.1 % –30.8 % –35.0 %
Kovdorsky District / Ковдорский район –8781 –14692 –18426 –23.9 % –39.9 % –50.1 %
Lovozersky District / Ловозерский район –4061 –5387 –7350 –22.2 % –29.5 % –40.2 %
incl. Revda / в т. ч. Ревда –4246 –4815 –6326 –29.8 % –33.8 % –44.4 %
Pechengsky District / Печенгский район –13362 –14936 –22378 –22.5 % –25.1 % –37.6 %
incl. Zapolyarny / в т. ч. Заполярный –2558 –4493 –7298 –11.5 % –20.2 % –32.9 %
incl.Nikel / в т. ч. Никель –2927 –5423 –8728 –14.3 % –26.6 % –42.8 %
Total for MMA / Итого по ГДМК –69071 –112740 –144962 –18.7 % –30.5 % –39.2 %

Fig. 1. Average annual rates of population decline (%), 1989–2019 
Рис. 1. Динамика среднего ежегодного темпа прироста (снижения) населения (%) в 1989–2019 гг.

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 

Рис. 2. Динамика различий среднего возраста населения территорий ГДМК со средними в Российской Федерации и 
Мурманской области в 1989–2019 гг. (%)
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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), % 
Таблица 3. Динамика старения населения, коэффициент старости, %

Administrative area /  
Административная территория 1989 1999 2015 2016 2017 2018 2019

Growth rate, times / 
Темп прироста, раз 

1989–2019
Russian Federation / Российская Федерация 15.3 18.0 19.9 20.3 20.8 21.3 21.8 42.5 %
Murmansk Region / Мурманская область 6.7 10.5 16.4 17.0 17.5 18.0 18.5 + 2.8
Apatity / Апатиты 5.9 12.7 19.3 19.9 20.4 21.0 21.7 + 3.7
Kirovsk / Кировск 7.3 14.4 19.9 20.3 20.7 21.0 21.7 + 3.0
Monchegorsk / Мончегорск 8.0 13.5 17.8 18.7 19.3 20.1 21.1 + 2.6
Olenegorsk / Оленегорск 5.1 11.4 15.1 15.6 16.0 16.5 17.3 + 3.4
Kovdorsky District / Ковдорский район 4.4 11.0 20.2 21.3 22.0 22.9 22.7 + 5.2
Lovozersky District / Ловозерский район 5.9 11.4 18.9 19.6 20.4 20.9 19.5 + 3.3
Pechengsky District / Печенгский район 4.0 11.4 12.1 12.4 12.6 12.8 13.3 + 3.3
Total for MMA / Итого по ГДМК 5.9 12.5 17.5 18.0 18.5 19.0 19.6 + 3.3
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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 (t = 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 

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 

Fig. 3. The population pyramid of the Murmansk Region in the years 1989 and 2019 
Рис. 3. Половозрастная пирамида населения Мурманской области в 1989 и 2019 гг. 
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Fig. 4. The population pyramid of the Murmansk Region in the years 1989 and 2019 
Рис. 4. Половозрастная пирамида населения Мурманской области в 1989 и 2019 гг. 
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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 (t = 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 %.

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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